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Executive Summary

The basic goal of the study is to develop a five dimensional leadership questionnaire for a project
leader in an international scientific research laboratory and to verify statistically the independency
of the individual questions from each other to ensure low overlap in content and meaning by achiev-
ing low correlation coefficients. This leadership questionnaire is designed to examine the behavior,
personality, and character attributes of a project or experiment team leader in an international
scientific research laboratory as perceived by her/his team members during the planning, design,
implementation, and execution of the project itself. The leadership questionnaire is applied to a
sample of about 40 participants from different international scientific research laboratories. This
sample should represent in age, rank, and profession the whole population of employees and team
members currently working in different international scientific research laboratories dealing with
physics, informatics, and engineering sciences. The individual questions of the leadership question-
naire are evaluated & validated, and finally used to analyze the leadership traits of a candidate, a
group of team members (self-appraisal), and their supervisors.

The basic principles of selected leadership theories are explained in Chapter 2 and historical
overview of its progress over the past century is provided. The main purpose is to show that
those leadership theories and their research are an empirical and dynamic process of establish-
ing new theories and questionnaires and adapting existing ones to the changes of our society due
to technological progress. Today’s classical theories about leadership were established empirically
and step by step by improving and changing existing theories. The development of those theories
was induced by managements requirements to understand their team members and team leaders
behaviors and to keep both their motivation and their performance high. Classic theories were
modified and evolved to fit the daily needs of companies, organizations, and the evolution of so-
cieties. Therefore, it is possible for anyone develop a specific questionnaire by following certain
scientific rules and procedures.

A description of the scientific research environment and the work within scientific research teams
emphasizing the team leader’s tasks and responsibilities is given in Chapter 3. The main premise
for the application of standard leadership questionnaires [1, 2, 3] is that the team should consist
mainly of experts with a broad overlap in knowledge and skills between individual team members,
experience in achieving their goals as a team, and a solid background in their particular work
field. Furthermore, most of the team members have been working with their colleagues already for
a longer period of time and know each other very well. Scientific research projects, on the other
hand, exist mainly for the purpose of a specific research project or experiment. Typically, teams
are dissolved after a research project is finished. Hence, individual team members have only little
experience in working with most of their actual colleagues. Also the motivation to develop long
term work relationships between all team members is considerably lower than in typical compa-
nies. The team leader also has to work in the absence of any strong hierarchical structure in which
everyone’s position and the official channels or chain of command are clearly defined. Additionally,



international scientific research teams consist of team members from different countries who also
vary considerably from each other in terms of culture, believes, habits, and work attitudes. These
facts induce specific challenges for a team leader that may differ from the mentioned leadership
questionnaires [1, 2, 3]. Therefore, a five-dimensional leadership questionnaire was designed to
cover not only the two basic traits of task focus and relationship behavior, but also to account
for the required skills and attributes to deal with the limited project life-span, the absence of any
strong hierarchical structure supported by an organization, and the cultural differences: leading by
example, participative behavior, and informing and coaching.

The design of the underlying leadership questionnaire and a discussion of the five leadership di-
mensions is given in Chapter 4. Furthermore, the chosen 360-degree/threefold feedback scheme
to increase the statistics and reduce the statistical variance of the outcome for a low number of
participants is described. The chapter also explains the research procedure, the sample, and the
solutions for the limitations of the study. The used variables, the formulas for the correlation coeffi-
cients, and the correlation coefficient error calculations are given and an estimation of the required
minimum number of data-sets is made. The MATLABr script for the statistical analysis and the
processing of the coding-matrix is shown in Appendix B.

In Chapter 5 the obtained data from the questionnaires are evaluated in terms of each individual
question’s specific content. The perception of the candidate’s behavior, the team members self-
appraisal, and the impressions they had about their supervisors are analyzed and compared for
each individual question. Furthermore, the independency between each individual question and all
the other questions within the questionnaire is being validated by calculating correlation coefficients
between the individual questions for the data-sets of the research environment group. Questions
with a large content overlap or strong causal correlation were either modified or deleted from the
questionnaire. The final questionnaire consisting of 62 questions in total is given in Appendix D.
An analysis of the obtained data is performed in Chapter 6. The results for the five different lead-
ership dimensions are analyzed in terms of the various groups. The performance key categories are
summarized into three groups to facilitate the interpretation of the individual plots.

The realizations gained from this leadership questionnaire provide a better understanding of a
team leaders behavior in pursuing a scientific research goal that also might challenge the status
quo and whose goals might change established opinions or create already new visions of the future
in its initial planning. Changes and challenges put pressure on teams. If the vision and its benefits
are not communicated correctly and complete, then the rate of resistances and conflicts might
rise and the motivation would drop and affect the performance of the whole team. Therefore, a
clear and complete understanding of a leader’s behavior and character attributes as well as the
induced perception of her/his personality by her/his team members is essential for the daily work
in international scientific research laboratories. This understanding is provided by the established
leadership questionnaire in this underlying work.
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1
Introduction

The progress in international scientific research laboratories throughout the last decade
has been breathtaking. But still we find ourselves more and more wallowing in conflict-
conflict situations between research teams and/or even between individual team members.
These problems that may affect productivity and creativity cannot be solved by scientific
and technical skills alone; they require social skills. Elton Mayo [4, 5] stated that pure
knowledge is limited in value unless it can be applied in real situations. Mayo suggests,
that four levels of change occur in people as their knowledge changes [6]:

1. knowledge changes,

2. attitudinal changes,

3. behavior changes, and

4. group or organizational performance changes.

Changes of knowledge are the easiest to make, followed by changes in attitudes. Changes in
behavior are significantly more difficult and time consuming than either of the two previous
levels. But the implementation of group or organizational performance change is perhaps
the most difficult and time consuming. However, to be effective, regardless of the type of
organization in which they operate, managers need to develop know-how in human skills
rather than to increase their knowledge of the technical aspects of their jobs [6].

1



2 Chapter 1: Introduction

There is no insurance against outflows of human resources. Recruiting, training and devel-
oping large numbers of new personnel into a working team takes years. In a competitive
environment this is almost an impossible task. Mutual training is not spontaneous and
should be fostered by established staff and project leaders. Organizations are beginning to
realize that their most important assets are human resources and that the managing of
these resources is one of their most crucial tasks.

The general belief is that an organization is a unique living organism whose basic compo-
nent is the individual and this individual is the fundamental unit of the underlying study.
Thus, the following work will be focused on the interaction of people and leadership in
international scientific research laboratories.

It is obvious after a review of the literature that there are almost as many definitions
of leadership as there are writers in the field. But giving a coarse summary of what a
leader “is” — or more idealistically, “should be” — one could generally say that leaders
are accomplishing things, or going somewhere, towards a goal that is not always obvious.
Leaders have the ability “to get things done” — through followers — or more specifically,
they inspire followers to get things done.

So there immediately comes up the question: “Why do people follow a leader?” Either they
respect or admire the person because of their acts of courage, or they want to be associated
with the leader. Some followers are also afraid to face “the unknown” in daily life alone,
or they recognize traits in the leader they cannot match but they would like to acquire or
learn by being close to that leader.

Generally speaking, leaders have visions, imagine goals, and they also possess the ability
to communicate that visions to others to inspire them to get things done and to finally
achieve the initially imagined goals:

1. Vision — leaders must be able to envision solutions to various problems.

2. Communication — leaders are able to communicate that vision to others.

3. Thrust — leaders inspire trust in those who turn to them for guidance.

In this work leadership is defined as the ability to influence a group toward the achievement
of a vision or a set of goals. The source of this influence may be formal in its nature,
such as that provided by the possession of managerial rank in an organization. Because
management positions come with some formally designated authority, a person may assume
a leadership role simply because of the position she/he holds in the organization. But not all
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leaders are managers, nor are all managers leaders. Leaders can emerge from within a group
as well as by formal appointment to lead a group. Organizations need strong leadership
and also strong management for optimal effectiveness. In today’s dynamic world, leaders
are needed to

• challenge the status quo,

• to create visions of the future,

• and to inspire organizational members to want to achieve those visions.

Managers, on the other hand, are also needed to formulate detailed plans, create efficient
organizational structures, and oversee day-to-day operations [7].

In his research on motivation, William James1 of Harvard found that hourly employees
could maintain their jobs, that is, not being fired, by working at approximately 20% to 30%
of their ability or capacity (see Figure 1.1). His study also showed that employees work at
close to 80% to 90% of their ability if they are highly motivated. Thus, if motivation is low,
employees’ and team members performance will suffer as much as if ability were low. For
this reason, motivation is an extremely important function of management and leadership
that should be considered in any of the leader’s actions [6].

Figure 1.1: The potential influence of motivation on performance.

1William James, 1842–1910, pioneering American psychologist and philosopher, Source: Wikipedia, [8].



4 Chapter 1: Introduction

It is generally agreed that there are at least three areas of skills necessary for carrying
out the process of management: technical, human, and conceptual skills. The appropriate
mix of these skills varies as an individual advances in management from supervisory to
top management positions. To be effective less technical skills tends to be needed as one
advances from lower to higher levels in the organization, but more and more conceptual
skill is necessary [6].

In this work a five dimensional leadership questionnaire is being designed and applied to a
sample of about 40 participants from different international scientific research laboratories.
This sample should represent in age, rank, and profession the whole population of employees
and team members currently working in different international scientific research laborato-
ries dealing with physics, informatics, and engineering sciences. The individual questions
of the leadership questionnaire are evaluated & validated, and finally used to analyze the
leadership traits of a candidate, a group of team members (Self-Appraisal), and their group
of supervisors.

The realizations gained from this leadership questionnaire should provide a better under-
standing of a team leaders behavior in pursuing a scientific research goal that also might
challenge the status quo and whose goals might change established opinions or create al-
ready new visions of the future in its initial planning. All those challenges affect not only
the team leader, but also the team members and sometimes even more than just the im-
mediate personal environment of a leader. Changes and challenges put pressure on teams.
If the vision and its benefits are not communicated correctly and complete, then the rate
of resistances and conflicts might rise and the motivation would drop and affect the per-
formance of the whole team, as indicated in Figure 1.1. Therefore, a clear and complete
understanding of a leader’s behavior and character attributes as well as the induced per-
ception of her/his personality by her/his team members is essential for the daily work in
international scientific research laboratories. This understanding should be provided by the
established leadership questionnaire in this underlying work.



2

Leadership Theories:
Basic Principles &

Historical Overview
The following chapter explains the basic principles of selected leadership theories and pro-
vides a historical overview of its progress over the past century. Several chapters out of
many basic “Organizational Behavior” books [6, 3, 7, 1, 2, 9] have been summarized in the
following sections. This summary is neither complete nor follows strictly the chronological
sequence of its underlying theories.

The main purpose is to show that leadership theory and research is neither a precise and
exact science nor static. Leadership and its description by theories is an empirical and dy-
namic process of establishing new theories and questionnaires and adapting existing ones
to the permanent changes that our societies are daily experiencing due to the technological
progress. Therefore, it is important to see that today’s classical theories about leadership
were established empirically and step by step by improving and changing existing theories.
The development of those theories was induced by managements requirements to under-
stand their team members and team leaders behaviors and to keep both their motivation
and their performance high. Classic theories were modified and evolved to fit the daily

5
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needs of companies, organizations, and the evolution of societies.

The aim of this chapter is to show that it is possible for anyone develop a specific ques-
tionnaire by following certain scientific rules and procedures. This process could help to
improve the understanding of the needs and perceptions of team members and the be-
havior of team leaders. Furthermore, it may contribute to identify and therefore reduce
the potential for conflicts or resistances within teams and it should help to facilitate and
improve the communication between leader and team members.

2.1 Motivation and Behavior

The basic unit of behavior is an activity. In fact, all behavior is a series of activities. Be-
havior is basically goal-oriented, in other words, our behavior is generally motivated by
a desire to attain some goal. The specific goal is not always consciously known by the
individual. Goals are outside an individual; they are targets toward which motives are di-
rected. These goals are often called incentives. Managers who are successful in motivating
employees are often providing an environment in which proper incentives are available for
need satisfaction. Incentives can be tangible (pay, benefits, and clean surroundings) or in-
tangible (praise, sympathy, approval, and feelings of achievement).

People differ not only in their ability to do, but also in their “will to do” or motivation.
The motivation of a person depends on the strength of his motives. Motives are some-
times defined as needs, wants, drives, desires, or impulses within the individual. Motives
are directed toward goals and they are the whys to behavior. Motives and needs are inter-
changeably and they are mainsprings of action.

Motives and needs are the reasons underlying behavior. Every individual has many hun-
dreds of needs. All of these needs compete for his behavior. The need with the greatest
strength at a particular moment in time leads to activity. Exceptions may occur when
environmental or social pressures deter behavior in this direction. In these cases desired
activity is delayed until some more appropriate situation exists.

If an individual wants to influence another person’s behavior, he must first understand
what motives or needs are most important to that person at that time. An incentive to be
effective must be appropriate to the need structure of the person involved. If an individual
has a need for recognition — to be viewed as a contributing, productive person — praise
is one incentive which will help satisfy this need.
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As an individual matures he develops habit patterns or conditioned responses to various
stimuli. The sum of these habit patterns determines his personality.

habit 1 + habit 2 + habit 3 + . . . + habit n = personality

An individual begins to behave in a similar fashion under similar conditions. This behavior
is what others learn to recognize as that person, as his personality. They expect and can
even predict certain kinds of behavior from him.

Basic personality structures are developed quite early in life and it tends to become more
difficult to make changes in personality as people grow older. When a person behaves in
a motivating situation, that behavior becomes a new input to his inventory of past expe-
rience. The earlier in life that this input occurs, the greater its potential effect on future
behavior. The reason is, that at the time, this behavior represents a larger portion of the
total past experience of a young person than the same behavior input would later in life.
In addition, the longer behavior is reinforced, the more patterned it becomes and more
difficult it is to change. The older a person gets the more time and new experiences are
necessary to effect a change in behavior.

2.2 Hierarchy of Needs — Abraham Maslow

Abraham Maslow stated that there seems to be a hierarchy into which human needs ar-
range themselves. The physiological needs (see Figure 2.1) are at the top of the hierarchy
because they tend to have the highest strength until they are somewhat satisfied. These
are the basic human needs to sustain life itself — food, clothing, shelter. Until these basic
needs are satisfied to the degree needed for the sufficient operation of the body, the ma-
jority of a person’s activity will probably be at this level, and the other levels will provide
him with little motivation.

Once the physiological needs become gratified the security or safety needs become pre-
dominant (see Figure 2.2(a)). These needs are essentially the need to be free of the fear
of physical danger and deprivation of the basic physiological needs. While emphasis on
security (fringe benefits such as health, accident, and life insurance, and retirement plans)
may make people more docile and predictable, it does not mean that they will be more
productive.
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Figure 2.1: Abraham Maslow’s hierarchy of needs.

After the physiological and safety needs have become somewhat satisfied, the affiliation
needs may become predominant in the need structure (see Figure 2.2(b)). Since man is a
social being, he has a need to belong, and to be accepted by various groups. Such a person
will strive for meaningful relations with others. In many instances, people seek affiliation
because they desire to have their beliefs confirmed. People who have similar beliefs tend to
seek each other out, especially if a strongly held belief had been shattered. This attitude
hints at some of the problems inherent in any change.

(a) Security need when dominant in the need
structure.

(b) Affiliation need when dominant in the need
structure.

Figure 2.2: When basic needs begin to be fulfilled other levels of needs become important and these moti-
vate and dominate the behavior of the individual.

After an individual begins to satisfy his need to belong, he generally wants to be more
than just a member of his group. He then feels the need for esteem — both self-esteem
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and recognition from others. Most people have a need for a high evaluation of themselves
that is firmly based in reality — recognition and respect from others. Satisfaction of these
esteem needs produces feelings of self-confidence, prestige, power, and control. One begins
to feel that he is useful and has some effect on his environment. When this need is domi-
nant an individual may resort to disruptive or immature behavior to satisfy his desire for
attention. An employee may engage in work restriction or arguments with his co-workers
or boss. Thus, recognition is not always obtained through mature or adaptive behavior. It
is sometimes garnered by disruptive and irresponsible actions. In fact, some of the social
problems may have their roots in the frustration of esteem needs.

Once esteem needs begin to be adequately satisfied, the self-actualization needs become
more prepotent. Self-actualization is the need to maximize one’s potential, whatever it may
be. As Maslow expressed it, “What a man can be, he must be”. Thus, self-actualization is
the desire to become what one is capable of becoming. Individuals satisfy this need in dif-
ferent ways: desire to be an ideal mother, managing an organization, athletically, or others.

The hierarch does not necessarily follow the pattern described by Maslow. It was not his
intent to say that this hierarchy applies universally. Maslow felt this was a typical pattern
that operates most of the time. In reality, most people in our society tend to be partially
satisfied at each level and partially unsatisfied, with greater satisfaction tending to occur
at the physiological and safety levels than at the affiliation, esteem, and self-actualization
levels.

2.3 Hawthorne Studies — Elton Mayo

Efficiency experts had long been trying to find the ideal mix of physical conditions, working
hours, and working methods which stimulate workers to produce at maximum capacity. In
the initial study at Western Electric’s Hawthorne plant, efficiency experts assumed that
increases in illumination would result in higher output. Two groups of employees were se-
lected: an experimental or test group which worked under varying degrees of light, and a
control group which worked under normal illumination conditions in the plant. As lighting
power was increased, the output of the test group went up as anticipated. Unexpectedly,
however, the output of the control group went up also — without and increase in light.
The efficiency experts felt, that in addition to technical and physical changes, some of the
behavioral considerations should be explored.

Mayo’s researchers improved the working conditions of the girls by implementing such
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innovations as scheduled rest periods, company lunches, and shorter work weeks. The re-
searchers suddenly decided to take everything away from the girls, returning the working
conditions to the exact way they had been at the beginning of the experiment. This radical
change was expected to have a tremendous negative psychological impact on the girls, and
reduce their output. Instead, their output jumped to a new all-time high. Why?

The answers to this question were not found in the production aspects of the experiment
(i.e., changes in plant and physical working conditions), but in the human aspects. As a re-
sult of the attention lavished upon them by experimenters, the girls were made to feel they
were an important part of the company. They no longer viewed themselves as isolated in-
dividuals, working together only in the sense that they were physically close to each other.
Instead they had become participating members of a congenial, cohesive work group. The
relationships which developed elicited feelings of affiliation, competence, and achievement.
These needs, which had long gone unsatisfied at work, were now being fulfilled. The girls
worked harder and more effectively than they had worked previously.

After several interview sessions it was found that the workers wanted to talk freely about
what they thought was important. The interviews were therapeutic. The workers got an
opportunity to get a lot off their chests. Many felt this was the best thing the company
had ever done. The result was a wholesale change in attitude. Since many of their sugges-
tions were being implemented, the workers began to feel that management viewed them
as important, both as individuals and as a group; they were now participating in the op-
eration and future of the company and not just performing unchallenging, unappreciated
tasks. The Hawthorne studies signaled the need for management to study and understand
relationships among people. The findings also encouraged management to involve workers
in planning, organizing, and controlling their own work in an effort to secure their positive
cooperation.

2.4 Theory X and Theory Y — Douglas McGregor

According to Douglas McGregor, any traditional organization with its centralized
decision-making, superior-subordinate pyramid, and external control of work is based
upon assumptions about human nature and human motivation.

Theory X assumes that most people prefer to be directed, are not interested in assuming
responsibility, and want security above all. Accompanying this philosophy is the belief that
people are motivated by money, fringe benefits, and the threat of punishment. Managers



2.4 Theory X and Theory Y — Douglas McGregor 11

who accept Theory X assumptions (see Table 2.1), attempt to structure, control and
closely supervise their employees. These managers feel that external control is clearly
appropriate for dealing with unreliable, irresponsible, and immature people.

McGregor concluded that Theory X assumptions about the nature of man are generally
inaccurate and that management approaches which develop from these assumptions
will often fail to motivate individuals to work toward organizational goals. Management
by direction and control may not succeed, because it is a questionable method for
motivating people whose physiological and safety needs are reasonably satisfied and whose
affiliation, esteem, and self-actualization needs are becoming predominant (see Section 2.2,
page 7). McGregor felt that management needed practices based on a more accurate
understanding of the nature of man and human motivation. As a result of this feeling, Mc-

Gregor developed an alternate theory of human behavior called Theory Y (see Table 2.1).

Theory X Theory Y

Work is inherently distasteful to most
people.

Work is as natural as play, if the condi-
tions are favorable.

Most people are not ambitious, have
little desire for responsibility, and prefer
to be directed.

Self control is often indispensable in
achieving organizational goals.

Most people have little capacity for
creativity in solving organizational
problems.

The capacity for creativity in solving
organizational problems is widely dis-
tributed in the population.

Motivation occurs only at the physiolog-
ical and security levels.

Motivation occurs at the affiliation,
esteem, and self-actualization levels, as
well as physiological and security levels.

Most people must be closely controlled
and often coerced to achieve organiza-
tional objectives.

People can be self-directed and creative
at work if properly motivated.

Table 2.1: List of assumptions about the nature of man which underline McGregor’s Theory X and
Theory Y.

Theory Y assumes that people are not, by nature, lazy and unreliable. It postulates that
man can be basically self-directed and creative at work if properly motivated. Managers



12 Chapter 2: Leadership Theories

who accept the Theory Y image of human nature, do not usually structure, control, or
closely supervise the work environment for employees. Instead, they attempt to help their
employees mature by exposing them to progressively less external control, allowing them
to assume more and more self-control. Employees are able to achieve the satisfaction
of affiliation, esteem and self-actualization needs within this kind of environment, often
neglected on the job.

Even though management based on the assumptions of Theory X is perhaps no longer
appropriate in the opinion of McGregor and others, it is still widely practiced.
Consequently, a large majority of the people today are treated as immature human beings
in their working environments. It is this fact that has produced many of our current
organizational problems.

2.5 Immaturity-Maturity Theory — Chris Argyris

Chris Argyris examined industrial organizations to determine what effect management
practices have had on individual behavior and personal growth within the work environ-
ment. According to Argyris, there are seven changes which should take place in the
personality of an individual if he is to develop into a mature person over the years.

Immaturity −→ Maturity
(1) passive . . . . . . . . . . . . . . . . . . . . . . . . . . . increased activity
(2) dependence . . . . . . . . . . . . . . . . . . . . . . . independence
(3) behave in a few ways . . . . . . . . . . . . . capable of behaving in many ways
(4) erratic shallow interests . . . . . . . . . . . deeper and stronger interests
(5) short time perspective . . . . . . . . . . . . long time perspective (past and future)
(6) subordinate position . . . . . . . . . . . . . . equal or superordinate positon
(7) lack of awareness of self . . . . . . . . . . . awareness and control over self

Table 2.2: Argyris’ immaturity-maturity continuum.

Argyris postulates that these changes reside on a continuum and that the “healthy” per-
sonality develops along the continuum from “immaturity” to “maturity” (see Table 2.2).
These changes are only general tendencies. Norms of the individual’s culture and person-
ality inhibit and limit maximum expression and growth of the adult, yet the tendency is
to move toward the “maturity” end of the continuum with age. Argyris would be the
first to admit that few, if any, develop to full maturity.
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In examining the widespread worker apathy and lack of effort in industry, Argyris

questions whether these problems are simply the result of individual laziness. He suggests
that this is not the case. He contends that, in many cases, when people join the work force,
they are kept from maturing by the management practices utilized in their organizations.
They are given minimal control over their environment and are encouraged to be passive,
dependent, and subordinate; therefore, they behave immaturely. According to Argyris,
keeping people immature is built into the very nature of the formal organization.
Management tries to increase and enhance organizational and administrative efficiency
and productivity by making workers “interchangeable parts”. This implies directive,
task-oriented leadership where decisions about the work are made by the superior with
the workers only carrying out those decisions. This type of leadership evokes managerial
controls such as budgets, some incentive systems, time and motion studies, and standard
operating procedures which can restrict the initiative and creativity of workers.

Argyris challenges management to provide a work climate in which everyone has a
chance to grow and mature as an individual, as a member of a group by satisfying his
own needs, while working for the success of the organization. Implicit here is the belief
that man can be basically self-directed and creative at work if properly motivated and,
therefore, management based on the assumption of Theory Y (see Section 2.4, page 10)
will be more profitable for the individual and the organization.

It is being found over and over again that broadening individual responsibility is beneficial
to both the workers and the company. Giving people the opportunity to grow and
mature on the job helps them satisfy more than just physiological and safety needs (see
Section 2.2, page 7), which, in turn, motivates them and allows them to use more of their
potential in accomplishing organizational goals. While all workers do not want to accept
more responsibility or deal with the added problems responsibility inevitably brings, the
number of employees whose motivation can be improved by increasing and upgrading
their responsibility is much larger than most managers would suspect.

2.6 Motivation-Hygiene Theory — Frederick Herzberg

Herzberg concluded from his studies that man has two different categories of needs
which are essentially independent of each other and affect behavior in different ways. He
found that when people felt dissatisfied about their jobs, they were concerned about the
environment in which they were working. On the other hand, when people felt good about
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their jobs, this had to do with the work itself. Herzberg called the first category of needs
hygiene factors because they describe man’s environment and serve the primary function
of preventing job dissatisfaction. He called the second category of needs motivators since
they seemed to be effective in motivating people to superior performance.

(a) Effect of dissatisfying hygiene factors. (b) Effect of satisfying motivators.

Figure 2.3: Effects of hygiene factors and motivators on performance.

Company policies and administration, supervision, working conditions, interpersonal
relations, money, status, and security may be thought of as hygiene factors. These are not
an intrinsic part of a job, but are related to the conditions under which a job is performed.
Herzberg relates his use of the work “hygiene” to its medical meaning (preventative and
environmental). Hygiene factor produce no growth in worker output capacity; they only
prevent losses in worker performance due to work restriction (see Figure 2.3(a)).

Satisfying factors that involve feelings of achievement, professional growth, and recog-
nition that one can experience in a job which offers challenge and scope are referred to
as motivators. Herzberg used this term because these factors seem capable of having
a positive effect on job satisfaction often resulting in an increase in one’s total output
capacity (see Figure 2.3(b)).

Herzberg’s framework (see Table 2.3) seems compatible with Maslow’s hierarchy
of needs (see Section 2.2, page 7), as schematically illustrated in Figure 2.4. Hygiene
needs, when satisfied, tend to eliminate dissatisfaction and work restrictions but do little
motivate an individual to superior performance or increased capacity. Satisfaction of the
motivators, however, will permit an individual to grow and develop in a mature way,
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Hygiene Factors Motivators

Environment The Job Itself

Policies and administration
Supervision
Working conditions
Interpersonal relations
Money, status, security

Achievement
Recognition for accomplishment
Challenging work
Increased responsibility
Growth and development

Table 2.3: Herzberg’s motivation and hygiene factors.

Figure 2.4: The relationships between the motivation-hygiene theory and Maslow’s hierarchy of
needs.

often implementing an increase in ability. Herzberg encourages management to design
into the work environment an opportunity to satisfy the motivators. By job enrichment is
meant the deliberate upgrading of responsibility, scope, and challenge in work.

2.7 Management Systems — Rensis Likert

Rensis Likert emphasized the need to consider both human resources and capital
resources as assets requiring proper management. Likert has found that the prevailing
management styles of organization can be depicted on a continuum from System 1 to
System 4:1

1[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 52–54.
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System 1 — Management is seen as having no confidence or trust in subor-
dinates since they are seldom involved in any aspect of decision-making
process. The bulk of the decisions and the goal setting of the organization
are made at the top and issued down the chain of command. Subordi-
nates are forced to work with fear, threats, punishment, and occasional
rewards and need satisfaction at the physiological and safety levels. The
little superior-subordinate interaction which does take place is usually
with fear and mistrust. While control process is highly concentrated in
top management, and informal organization generally develops which op-
poses the goals of the formal organization.

System 2 — Management is seen as having condescending confidence and
trust in subordinates such as master has toward servant. While the bulk
of the decisions and goal setting of the organization are made at the top,
many decisions are made within a prescribed framework at lower levels.
Rewards and some actual or potential punishment are used to motivate
employees. Any superior-subordinate interaction takes place with some
condescension by superiors and fear and caution by subordinates. While
the control process is still concentrated in top management, some is dele-
gated to middle and lower levels. An informal organization usually devel-
ops but it does not always resist formal organizational goals.

System 3 — Management is seen as having substantial but not complete con-
fidence and trust in subordinates. While broad policy and general deci-
sions are kept at the top, subordinates are permitted to make more specific
decisions at lower levels. Communication flows both up and down the hi-
erarchy. Rewards, occasional punishment, and some involvement are used
to motivate workers. There is a moderate amount of superior-subordinate
interaction, often with a fair amount of confidence and trust. Significant
aspects of the control process are delegated downward with a feeling of
responsibility at both higher and lower levels. An informal organization
may develop but it may either support or partially resist goals of the
organization.

System 4 — Management is seen as having complete confidence and trust in
subordinates. Decision-making is widely dispersed throughout the organi-
zation, although well integrated. Communication flows not only up and
down the hierarchy but among peers. Employees are motivated by par-
ticipation and involvement in developing economic rewards, setting goals,
improving methods and appraising progress toward goals. There is ex-
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tensive, friendly superior-subordinate interaction with a high degree of
confidence and trust. There is widespread responsibility for the control
process, with lower units fully involved. The informal and formal organi-
zations are often one and the same. Thus, all social forces support efforts
to achieve stated organizational goals.

System 1 is a task-oriented, highly structured authoritarian management style, while
System 4 is a relationships-oriented management style based on teamwork, mutual
trust, and confidence. System 2 and 3 are intermediate stages between two extremes
which approximate closely Theory X and Theory Y assumptions (see Section 2.4, page 10).

Likert has found that the closer the management style of an organization approaches
System 4, the more likely it is to have a continuous record of high productivity. Similarly,
the closer this style reflects System 1, the more likely it is to have a sustained record of
low productivity.

2.8 Authoritarian vs. Democratic-Laissez Faire Leader Be-
havior

Past writers have felt that concern for task tends to be represented by authoritarian leader
behavior while a concern for relationships is represented by democratic leader behavior.
This feeling was popular because it was generally agreed that a leader influences his fol-
lowers by either of two ways:

1. he can tell his followers what to do and how to do it (authoritarian style which
emphasizes task concerns),

2. or he can share his leadership responsibilities with his followers by involving them in
the planning and execution of the task (nondirective democratic style which stresses
the concern for human relationships).

There are a wide variety of styles of leader behavior between these two extremes. Often,
this continuum is extended beyond democratic leader behavior to include a laissez-faire
style, which permits the members of the group to do whatever they want to do. No
policies or procedures are established. Everyone is let alone. No one attempts to influence
anyone else. It is often felt that in reality a laissez-faire atmosphere represents an absence
of leadership.
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Findings indicate that leadership styles vary considerably from leader to leader. No
dominant style appears. Instead, various combinations are evident. Thus, task-orientation
and relationships-orientation are not either/or leadership concerns as the preceding
continuum suggests. These concerns are separate and distinct dimensions which can be
plotted on two separate axes, rather than a single continuum.2

2.9 Ohio State Leadership Studies

The staff at the Bureau of Business Research at Ohio State University sought to identify
independent dimensions of leader behavior. Beginning with over a thousand dimensions,
they eventually narrowed the list to two categories that substantially accounted for most of
the leadership behavior described by employees [7]. They defined leadership as the behavior
of an individual when he is directing the activities of a group toward a goal attainment,
eventually narrowed the description of leader behavior to two dimensions:

• initiating structure

• and consideration.

Initiating structure refers to “the leader’s behavior in delineating the relationship between
himself and members of the work-group and in endeavoring to establish well-defined
patterns of organization, channels of communication, and methods of procedure.” On
the other hand, consideration refers to “behavior indicative of friendship between the
leader and the members of his staff.” Initiating structure seems to be task-oriented. This
dimension emphasizes the needs of the organization. At the same time consideration is
relationships-oriented and tends to emphasize the needs of the individual [6].

In studying leader behavior the Ohio State staff found that initiating structure and
consideration were separate and distinct dimensions. Thus, it was during these studies
that leader behavior was first plotted on two separate axes, rather than a single continuum.
Four quadrants were developed to show various combinations of initiating structure (task)
and considerations (relationships).

2.10 Michigan Leadership Studies

Simultaneously to the Ohio State studies, the Survey Research Center at the University
of Michigan attempted to approach the study of leadership by locating clusters of

2[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 64.
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characteristics which seemed to be related to each other and tests of effectiveness. The
studies identified two concepts which they called “employee orientation” and “production
orientation”.

A leader who is described as employee-oriented stresses the relationships aspects of his
job. He feels that every employee is important. He takes interest in everyone, accepting
their individuality and personal needs. Production orientation emphasizes production and
the technical aspects of the job, viewing employees as tools to accomplish the goals of
the organization. These two orientations parallel the Ohio state Leadership dimensions of
initiating structure and consideration (see Section 2.9).

The conclusions arrived at by the Michigan researchers strongly favored the leaders who
were employee oriented in their behavior. Employee oriented leaders were associated with
higher group productivity and higher job satisfaction. Production oriented leaders tended
to be associated with low group productivity and lower job satisfaction.

2.11 Group Dynamics Studies

Dorwin Cartwright and Alvin Zander claim that all group objectives fall into one of
two categories:

1. the achievement of some specific group goal, or

2. the maintenance or strengthening of the group itself.

Goal achievement seems to coincide with the task concepts discussed earlier (initiating
structure and production orientation), while group maintenance parallels the relationships
concepts (consideration and employee orientation).

2.12 Managerial Grid

Robert R. Blake and Jane S. Mouton have popularized the previous concepts in their
Managerial Grid. In the Managerial Grid, five different types of leadership based on
“concern for production” (task) and “concern for people” (relationships) are located in the
four quadrants identified by the Ohio State studies. Concern for production is illustrated
on the horizontal axis. Production becomes more important to the leader as his rating
advances on the horizontal scale. A leader with a rating of 9 on the horizontal axis has
a maximum concern for production. Concern for people is illustrated on the vertical
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axis. People become more important to the leader as is rating progresses up the verti-
cal axis. A leader with a rating of 9 on the vertical axis has a maximum concern for people.

Figure 2.5: The managerial grid leadership styles.

The five leadership styles are described as follows3 :

Impoverished — Exertion of minimum effort to get required work done is
appropriate to sustain organization membership.

Country Club — Thoughtful attention to needs of people for satisfying re-
lationships leads to a comfortable friendly organization atmosphere and
work tempo.

Task — Efficiency in operation results from arranging conditions of work in
such a way that human elements interfere to a minimum degree.

Middle-of-the-Road — Adequate organization performance is possible
through balancing the necessity to get out work while maintaining morale

3[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 67–68.
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of people at a satisfactory level.

Team — Work accomplishment is from committed people: interdependence
through a “common stake” in organization purpose leads to relationships
of trust and respect.

2.13 Is There a Best Style of Leadership?

After identifying the two central concerns of any leadership situation, task and re-
lationships, the researchers discussed earlier have recognized the potential conflict in
satisfying both concerns. They have found that effective or desirable leadership behavior
is characterized by high scores on both, initiating structure and consideration, while the
style low on both dimensions is theoretically the worst.

Rensis Likert discovered that high-producing supervisors “make clear to their subordi-
nates what the objectives are and what needs to be accomplished and then give them
freedom to do the job.” Thus he found that general, rather than close, supervision tended
to be associated with high productivity.

The implication throughout Likert’s writings is that the ideal and most productive
leader behavior for industry is employee-centered or democratic. Yet his own findings
raise questions as to whether there can be an ideal of single normatively good style of
leader behavior which can apply in all leadership situations. Likert found out, that a
single normative leadership style does not take into consideration cultural differences,
particularly customs and traditions as well as the level of education and the standard of
living. These are examples of cultural differences in the followers and the situation which
are important in determining the appropriate leadership style to be used. Therefore, based
on the definition of leadership process as a function of the leader, the followers, and other
situational variables (L = f(leader, follower, situation)), the desire to have a single
ideal type of leader behavior seems unrealistic.4

2.14 Adaptive Leader Behavior

The desire to have an ideal type of leader behavior is common. Many managers appear
to want to be told how to act. An effective leader is able to adapt his style of leader
behavior to the needs of the situation and the followers. Since these are not constants,

4[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 70–71.
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the use of an appropriate style of leader behavior is a challenge to the effective leader.
The concept of adaptive leader behavior might be stated as follows: The more a manager
adapts his style of leader behavior to meet the particular situation and the needs of his
followers, the more effective he will tend to be in reaching personal and organizational goals.

2.15 Leadership Contingency Model

Therefore, it is not a matter of the best style, but of the most effective style for a particular
situation. The suggestion is that a number of leader behavior styles may be effective or
ineffective depending on the important elements of the situation.5

According to a Leadership Contingency Model developed by Fred. E. Fiedler, there are
three major situational variables which seem to determine whether a given situation is
favorable of unfavorable to a leader:

Leader-member relations — His personal relations with the members of his
group.

Task structure — The degree of structure in the task which the group has
been assigned to perform.

Position power — The power and authority which his position provides.

Leader-member relations seems to parallel the relationships concepts discussed earlier,
while task structure and position power, which measure very closely related aspects of
a situation, seem to be related to task concepts. Fiedler defines the favorableness of a
situation as “the degree to which the situation enables the leader to exert his influence
over his group”.

In this model, there are eight possible combinations of these three situational variables
that can occur. As a leadership situation varies from high to low on these variables, it
will fall into one of the eight combinations (situations). The most favorable situation for
a leader to influence his group is one in which he is well liked by the members (good
leader-member relations), has a powerful position (high position power), and is directing a
well-defined job (high task structure). On the other hand, the most unfavorable situation is
one in which the leader is disliked, has little position power, and faces an unstructured task.

5[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 72.
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Fiedler has attempted to determine what the most effective leadership style — task-
oriented or relationships-oriented — seems to be for each of the eight situations and has
concluded that6

1.) Task-oriented leaders tend to perform best in group situations which
are either very favorable or very unfavorable to the leader.

2.) Relationships-oriented leaders tend to perform best in situations
which are intermediate in favorableness.

2.16 The Tri-Dimensional Leader Effectiveness Model

The four basic leader behavior styles depict essentially leader personalities: high task, high
task and relationships, high relationships, and low task and relationships behavior. As an
individual matures he develops habit patterns or conditioned responses to various stimuli:

habit 1 + habit 2 + habit 3 + . . . + habit n = personality

An individual begins to behave in a similar fashion under similar conditions. This behavior
is what others learn to recognize as that person, as his personality. They expect and can
even predict certain kinds of behavior from him. This is what some authors refer to as style.
The leader personality or style of an individual is the behavior pattern he exhibits when
he is involved in directing the activities of others. The pattern generally involves either
task-oriented behavior or relationships-oriented behavior or some combination of both:7

Task-Oriented Behavior — The extent to which a leader is likely to organize
and define the relationships between himself and the members of his group
(followers): characterized by a tendency to define the role which he expects
each member of the group to assume, endeavoring to establish well-defined
patterns of organization, channels of communication, and ways of getting
jobs done.

Relationships-Oriented Behavior — The extent to which a leader is likely
to maintain personal relationships between himself and the members of
his group (followers): characterized by socio-emotional support such as
friendship, mutual trust, respect for followers’ ideas, consideration for their
feelings.

6[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 73.
7[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 74–75.
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Figure 2.6: The basic leader behavior styles.

In brief, task-oriented behavior consists of structuring the relationships and activities in
a group situation in terms of task accomplishment, while relationships-oriented behavior
stresses building and maintaining good personal relations between himself and his followers.
These styles, derived from the task and relationships dimensions (see Figure 2.6), can be
described as follows:8

1.) High Task — With this leader personality, an individual is seen by others
as high on task but low on relationships. He seems to be more concerned
about the task at hand than he is about the personal feelings and sat-
isfactions of his followers. He appears to emphasize the task aspects of
productivity viewing members as tools to accomplish his own personal
goals or the goals of his organization.

2.) High Task and Relationships — With this leader personality, an indi-
vidual is seen by others as high on both task and relationships. He appears

8[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 75–76.
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to emphasize getting the task done, but not at the expense of the indi-
viduals in his group. He seems to set high standards but takes interest in
everyone, accepting their individuality, personal needs, and ideas.

3.) High Relationships — With this leader personality, an individual is seen
by others as high on relationships but low on task. He appears to have a
more overt concern for the needs of the individuals in the group than the
task to be accomplished. He seems to feel that every individual is a human
being and therefore treats everyone as if he were important. He tends to
emphasize maximizing the support and development of his subordinates’
potentials rather than maximizing productivity.

4.) Low Task and Relationships — With this leader personality, an indi-
vidual is seen by others as low on both task and relationships. He appears
as a leader who allows his followers to direct their own activities and does
not spend much time in developing personal relationships with them.

2.16.1 Effectiveness Dimension

By adding an effectiveness dimension to the task and relationships dimension of earlier
leadership models, we are attempting to integrate the concerns of leader style with
situational demands of a specific environment. When the style of a leader is appropriate
to a given situation, it is termed effective; when his style is inappropriate to a given
situation, it is termed ineffective. If the effectiveness of a leader behavior style depends
upon the situation in which it is used, it follows that any of the basic styles may be
effective or ineffective depending on the situation. The difference between the effective and
ineffective styles is often not the actual behavior of the leader, but the appropriateness of
his behavior to the situation in which it is used, as seen by his followers, superiors or his
associates. Table 2.4 (on page 26) describes briefly how each style might be perceived by
others.9

While effectiveness appears to be an either/or situation in this model, in reality, it
should be represented as continuum. Any given style in a particular situation could
fall somewhere on this continuum from extremely effective to extremely ineffective.
Effectiveness, therefore, is a matter of degree.10

While high concern for both production and people is desirable in organizations, managers
9[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 78,
Table 4.1.

10[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 76–77.
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Basic Styles Effective Ineffective

High Task

Often seen as knowing what he
wants and imposing his methods
for accomplishing this without cre-
ating resentment.

Often seen as having no confidence
in others, unpleasant, and inter-
ested only in short-run output.

High Task
and
Relationships

Often seen as a good motivator
who sets high standards, treats
everyone differently, and prefers
team management.

Often seen as a person who tries
to please everyone and, therefore,
vacillates back and forth to avoid
pressures in a situation.

High
Relationships

Often seen as having implicit trust
in people and as being primarily
concerned with developing their
talents.

Often seen as primarily interested
in harmony and being seen as “a
good person”, and being unwilling
to risk disruption of a relationship
to accomplish a task.

Low Task
and
Relationships

Often seen as appropriately per-
mitting his subordinates to decide
how the work should be done and
playing only a minor part in their
social interaction.

Often seen as uninvolved and pas-
sive, as a “paper shuffler”, who
cares little about the task at hand
or the people involved.

Table 2.4: How the basic leader behavior styles are seen by others when they are effective or ineffective.

having a high concern for both people and production do not always find it appropriate
in all situations to initiate a high degree of structure and provide a high degree of
socio-emotional support. For example, if a manager’s subordinates are emotionally mature
and can take responsibility for themselves, his appropriate style of leadership may be low
task and low relationships. The manager permits these subordinates to participate in the
planning, organizing and controlling of their own operations. He plays a background role,
providing socio-emotional support only when necessary.11

In summary, empirical studies tend to show that there is no normative (best) style of
leadership. Successful leaders can adapt their leader behavior to meet the needs of the
group and of the particular situation. Effectiveness or productivity depends upon the

11[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 79.
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leader, the followers, and other situational elements:12

Effectiveness E = f(leader, follower, situation)

12[6], P. Hersey & K. H. Blanchard, “Management of Organizational Behavior”, 1969, page 79–80.
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Objectives of the Study

3.1 Overview

The basic goal of the underlying work is to develop a leadership questionnaire for a
project leader in an international scientific research laboratory and verify statistically the
independency of the individual questions from each other (ensure low overlap in content
and meaning) by achieving low correlation coefficients.

3.2 Scientific Research Environment

The following description of the scientific research environment describes the work within
scientific research teams and emphasizes the team leader’s tasks and responsibilities. It is
not meant to be a complete and detailed description of the global work environment in
international scientific research laboratories.

The underlying study was carried out in two different international scientific research lab-
oratories providing a multi-cultural environment of physicists, engineers, and technicians
of different nationalities. International scientific research laboratories consist of several
thousand full-time employees and visiting scientists of the research facility. Examples for

29
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such a research laboratory are CERN 1, PSI2, or GSI3. Several nations contribute to
each of these research facilities and either send or have already their researchers working
locally in these institutions on various research projects. This creates a multi-cultural
environment demanding from their team members a certain amount of mutual respect
and understanding of different cultural traits.

Scientific research teams are formed in “task-force style” within those research facilities
to perform specific tasks, projects, or experiments. The background knowledge level of
each individual — either a team leader or a team member — varies considerably. Team
leaders or senior physicists have to be considered as specialists in their chosen work or
research topic, where she/he has worked for more than five years on a professional basis.
Team leaders should be capable of innovation, formulating and presenting new ideas, and
they should have an well-founded overall view of their research topic. The team structure
consists of one or two senior physicist leading a team of physicists, master or PhD students
of physics or another engineering field, engineers, and technicians.

Research projects in international research laboratories have in most cases the same
structure4, only the number of involved team members varies considerably. A specific
project is chosen by a physicist out of her/his work-field because of a need to either
verify parts of a theoretical model or to introduce a new measurement technique to
obtain new insights in a specific research field. The physicist proposing the experiment
is also the “spokesperson” (team leader) of the project and builds a team consisting of
senior-colleagues, colleagues of the same professional level, PhD and/or master students,
engineers, and technicians. The team leader defines and formulates — together with this
chosen team — a research proposal and presents and defends it in front of a research
committee. The research committee, consisting of up to ten senior professors and senior
researchers, decides about the relevance of the scientific content and propose for an
approval of the research project to the director of the international scientific research
laboratory.

When the project is approved, the team leader starts with the coordination of the prepara-
tion for the experiment. Typically, a preparation of one year is required, but, depending on
the project size and the availability of technical and human resources, those preparations

1CERN — European Organization for Nuclear Research (Conseil Européen pour la Recherche Nucléaire),
Geneva, Switzerland, [10]

2PSI — Paul Scherrer Institut, Villigen, Switzerland [11]
3GSI — Gesellschaft für Schwerionenforschung mbH, Darmstadt, Germany, [12]
4see Figure 3.1
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Figure 3.1: Schematic illustration of the organizational structure for research projects in international
scientific research laboratories. Several university institutes or research laboratories might
contribute to the research project (illustrated by “institute 1” to “institute n”). If the exper-
iment is performed at a different research facility than the project leader’s home-institute,
then a contact person has to be appointed to facilitate the communication with the local
staff personnel and the spokesperson.

may take several years. During the preparation time, specific tasks are assigned to the
team members who might be located in different research laboratories spread all over the
world5. The implementation of those tasks is coordinated and supervised by the team
leader and representatives of university institutes and research facilities. Therefore, the
team leader has to possess a certain degree of communication skills to motivate and guide
the team members.

If the experiment has to be installed at a different laboratory than the home institute
of the spokesperson, then a so-called contact person6 is appointed by the team leader at
the local institute where the experiment is being installed. The purpose of this contact
person is to serve as some sort of “person to turn to” for the staff of the local institute
to facilitate the communication process with the team leader and the team carrying out
the experiment. Depending on the size of the team at the local institute, the contact
person can form a parallel team, but the spokesperson remains the final decision making
authority for the project.

5see Figure 3.1
6see Figure 3.1
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After the preparation time7, the experimental setup8 is installed at one particular interna-
tional scientific research laboratory which provides the required infrastructure to perform
the research project. The setup-phase is always very crucial point of an experiment,
because the various parts produced by different team members in different places of the
world have to be connected at predefined interfaces in a way so that they work as one
single unit. Furthermore, the setup has to be integrated in the existing infrastructure of
the research facility. This requires again a certain degree of communication skills of the
team leader to coordinate the setup implementation with the local staff of the research
facility.

Figure 3.2: Typical experimental setup installed in an international scientific research laboratory.

After the implementation phase, the setup has to be tested and checked during an
extensive testing phase immediately before the experiment. This testing phase also
serves as a training for the different team members, who are individual specialists in
their particular work-field, to act as a team. In this case a certain degree of relationship
behavior is required by the team leader to coordinate and delegate different tasks that

7including the purchase of equipment, engineering of specific parts, assembly, testing, commissioning,
etc.

8see Figure 3.2



3.2 Scientific Research Environment 33

have to be done during the actual experiment.

Another challenging aspect of the project is that experiments usually run in some sort of
“single-shot sniper-mode”. This means, that there is a pre-defined time window for the
experiment in which only one “shot” or trial is possible. If a specific eventuality was not
considered in advance, the project may fail for any unforseen problem. This requires a
very strong task focus from all participants of the project, and in particular from the team
leader. The team leader has to be aware of all details in the experimental setup so that
she/he is able to intervene or improvise in the case of an unforseen event.

Also, most of the experiments run in shift mode for 24 hours per day, ranging from
a few days up to several weeks. Within this time window, the team leader has to be
reachable at any time to intervene in the case of an emergency or unforeseen event. This
requires also delegation style of leadership, since no one can stay alert and awake for
more than a couple of days. Furthermore, team members have to be motivated to stay
focused on the task even during inconvenient working times or work conditions. This
might further cause frictions and conflicts among the team members and the team leader
has to possess strong relationship skills to smooth out any personal conflict that might arise.

The experiment itself can be very stressful in terms of long waiting periods at full
alertness. Those waiting periods might be caused by technical problems in the research
facility located outside the direct experimental setup. During these waiting periods, the
team leader has to motivate the team members to stay alert and keep them focused on
their tasks, although this might be extremely difficult for some team members, i.e., people
with families and other social interests. They might see this time as a waste of their spare
free-time, which is quite short during an experiment. Again, this situation requires a high
degree of relationship behavior and communication skills for the team leader.

After the experiment, the obtained data have to be analyzed and put into a scientific
context. This work is either done by the team leader alone or distributed again between
the various team members who might be already back again in their research facilities.
Therefore, a certain degree of communication and delegation skills is required for this
task.

Finally, the whole project and the obtained data have to be published as research articles in
specific journals and presented in the form of posters and oral presentations at conferences.
This requires task and relationship behavior since every detail of the experiment has to
be known by the presenting team leader and the information has to be distributed to the
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members of the scientific community.

3.3 Leadership in International Scientific Research Labora-
tories

The focus of this work is on behavior of individuals within organizations and not between
organizations. Those individuals working in international scientific research laboratories
are dealing with technical, engineering, and/or physics concerns. An example for such
facility would be CERN 9, PSI10, or GSI11, but one can find many similar facilities
with the same organizational structure all over the world. Unlike typical commercial
and industry projects, the project teams in these organizations exist only for a short
time-span, have multi-cultural teams, and relatively empowered12 work teams. These
specifics demand typically more skills than just task focus and relationship behavior
from their team leaders. Therefore, three additional dimensions (leading by example,
participative behavior, and informing and coaching) were considered in the underlying
work to design a leadership questionnaire and analyze behavior and traits of a team leader
working in international scientific research laboratory.

3.4 Objectives

The specific objective of the study is to create a leadership questionnaire and to examine
the behavior, personality, and character attributes of a project or experiment team leader in
an international scientific research laboratory as perceived by her/his team members dur-
ing the planning, design, implementation, and execution of the project or experiment itself.

Standard leadership questionnaires [1, 2, 3] are designed for project or work teams in
industry, banking, or any other sector of the economy. Those questionnaires concentrate
on task focus and relationship behavior of individual team leaders. The main premise for
the application of those questionnaires is that the team should consist mainly of experts
with a broad overlap in knowledge and skills between individual team members, experience
in achieving their goals as a team, and a solid background in their particular work field.
Only a small amount of the team members should be considered as non-specialists who

9CERN — European Organization for Nuclear Research (Conseil Européen pour la Recherche Nucléaire),
Geneva, Switzerland, [10]

10PSI — Paul Scherrer Institut, Villigen, Switzerland [11]
11GSI — Gesellschaft für Schwerionenforschung mbH, Darmstadt, Germany, [12]
12see Section 4.1, page 39
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are either still in a training phase or have not a solid background or only little work
experience in the particular work field. Furthermore, most of the team members have been
working with their colleagues already for a longer period of time and know each other
very well.

Scientific research projects, on the other hand, exist mainly for the purpose of a specific
research project or experiment. Typically, teams are dissolved after a research project
is finished. Hence, individual team members have only little experience in working
with most of their actual colleagues. Also the motivation to develop long term work
relationships between all team members is considerably lower than in typical companies
because the team is formed only for the purpose of the research project. The qualification
range might differ considerably between individual team members. The team leader
also has to work in the absence of any strong hierarchical structure in which everyone’s
position and the official channels or chain of command are clearly defined. Additionally,
international scientific research teams consist of team members from different countries
who also vary considerably from each other in terms of culture, believes, habits, and
work attitudes. These facts induce specific challenges for a team leader that may differ
from the mentioned leadership questionnaires [1, 2, 3]. In addition to task focus and
relationship behavior dimensions, also additional skills (leading by example, participative
behavior, informing, and coaching) are required from a team leader to lead and manage
scientific research teams with only one particular objective and a limited life-span.
Therefore, a five-dimensional leadership questionnaire was designed to cover not only
the two basic traits of task focus and relationship behavior, but also to account for the
required skills and attributes to deal with the limited project life-span, the absence of
any strong hierarchical structure supported by an organization, and the cultural differences.

As already summarized in the previous chapter13, leadership theories and questionnaires
are evolving topics that are not static and carved in stone like mathematics, classical
physics, or basic chemistry. Leadership theories evolve with the technological progress
and the life changes of employees, managers, and especially that of scientists, who always
stand at the edge of progress. Hence, leadership theories can be compared with evolving
sciences like medicine, pharmacy, or computing, which adapt to the technological progress
and to people’s needs. In that sense, leadership theories were evolving with time and new
theories adapted to the changes in our lives.14

The huge technological progress in international scientific research laboratories imposes
13see Chapter 2, page 5
14see Chapter 2, page 5
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a lot of changes on work teams and compared to the “good old days” people nowadays
have to “run” just to keep up with the daily challenges in their work life. Therefore,
classical leadership theories and questionnaires also have to be adopted and and to be
changed according to the specific situations that people all over the world are confronted in
interacting with their colleagues and team leaders. In that sense, a leadership questionnaire
was developed to account for today’s typical challenges faced by a project leader in an
international scientific research laboratory.

3.5 Limitations

The underlying study was constraint by several limitations. The first limitation was time.
About 12 weeks were available to study the relevant literature, design the questionnaire,
distribute it to the participants, wait until they answered them and all of questionnaires
were collected again.15 Then the coding had to be done by hand, the data processing, es-
tablishing the plots, analyzing the collected data, and finally writing the report. Typically,
one to two years of research are required to establish a new leadership questionnaire16

instead of the three month available for this study.

The second limitation was a desperate lack of manpower. Typically, a team of more than
10 experienced psychologists are employed to design a new leadership questionnaire.17

These teams of psychologist conduct hundreds of interviews, take careful notes and
even record the interviews. For these procedures, a written legal consents from all the
interviewed persons and the company’s or institute’s CEO is required. Also at least more
than three different companies or institutes should be investigated in detail.18 All these
tasks require a team of psychologist and experienced researchers in the establishment of
leadership and management questionnaires. For the underlying study only one master
student was available to design the leadership questionnaire and distribute it to the
participants.

The third limitation a sufficient number of participants. Typically, several hundred

15The sealed box was not opened until all questionnaires had been collected. This was done to guarantee
absolute confidentiality to all participants and that nobody could track back any of the questionnaires
to a particular candidate.

16see J. A. Arnold et al., The empowering leadership questionnaire, 2000, [13]
17see J. A. Arnold et al., The empowering leadership questionnaire, 2000, [13]
18see J. A. Arnold et al., The empowering leadership questionnaire, 2000, [13]
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employees are being interviewed19 before a new leadership questionnaire is designed
and tested. Only a limited number of team members participated in the testing of the
established questionnaire due to the lack of time and a fixed time window in the middle
of the holiday season.

Most of those limitations and restricting circumstances could be accounted for and com-
pensated by slight variations from the typical procedure of establishing and testing a new
leadership questionnaire.20

19see J. A. Arnold et al., The empowering leadership questionnaire, 2000, [13]
20see Chapter 4, page 39: “Designed Questionnaire and Applied Research Methods”





4

Designed Questionnaire
and Applied

Research Methods
4.1 Design of a Five-Dimensional Leadership Questionnaire

A leadership questionnaire for an international scientific research laboratory was devel-
oped. This leadership questionnaire can also be used in industrial situations with so-called
“empowered teams” that deal rather independently from the basic company structure. The
questionnaire consists of five dimensions with a total of 65 questions that are almost equally
distributed. This principle follows the work of J. A. Arnold et al. [13] who constructed
with his co-authors an Empowering Leadership Questionnaire (ELQ). Arnold states that

. . .many companies have replaced their traditional hierarchical management
structures with empowered (semi-autonomous or self-managing) work teams.
Duties that were once performed by managers, such as directing and controlling
work, are now performed by empowered teams. The managers that remain, in
turn, have been asked to take on a new set of roles and responsibilities in order

39



40 Chapter 4: Designed Questionnaire & Research Methods

to lead these teams . . . 1

This situation described by Arnold is similar to team leaders of scientific research
projects, which are also more or less semi-autonomous and self-managing work teams.
Therefore, three additional dimensions (leading by example, participative behavior, and
informing and coaching) were added to the two classic dimensions of task focus and
relationship behavior to account for the task-force style of research teams and the
multi-cultural environment in international scientific research laboratories.

The purpose of the present work is to design a leadership questionnaire that allows to
examine the behavior of team leaders managing scientific research projects (i.e., managers
who are still team members, but who are also responsible for providing leadership).
The goal is to establish an empirical basis for understanding their behavior in today’s
international scientific research laboratories by using the following 65 questions that are
almost equally distributed over five dimensions:

1.) Task Focus: Task focus, directing, and achievement orientation.

The first dimension deals with the team leader’s task focus and her/his
achievement orientation. The dimension investigates the team leader’s
readiness to develop and suggest a plan of action for the group. This
behavior is required to start a research project and also to progress quickly
during the planning, design, and implementation of the experiment. It is
also being investigated if team leaders let team members know what they
are supposed to do: defining detailed tasks or organizing shifts. The team
leader’s ability to make suggestions about how to solve problems and if
she/he sets clear standards of performance for group members is being
analyzed. Both characteristics are required to lead the project to the
expected outcome and to avoid getting stuck on the way. The dimension
also studies the team leader’s focus on accomplishing a goal or task
in time and if she/he defines milestones and monitors progress closely.
These attributes are especially important for larger projects which last
for several years.

The team leader’s managerial capabilities and if she/he ensures that
large and complicated projects are broken into small manageable tasks

1see J. A. Arnold et al., The empowering leadership questionnaire, 2000, page 249–250, [13]



4.1 Design of a Five-Dimensional Leadership Questionnaire 41

and that every detail is accounted for is being explored. Recognizing
what needs to be done and taking the initiative to make it happen is
essential in scientific research projects to avoid long waiting periods
and discussions of small details. The first dimension also looks into the
team leader’s capability of identifying and prioritizing key objectives and
if she/he focuses the groups activity on them and allocates effectively
available resources. These attributes are essential in scientific research
project where optimization of time, money, and human resources has
reached already its saturation and where the speed of changes increases
steadily.

The team leader’s tendency to give vague or misleading explanations
to team members or if she/he takes the time to study a topic and
explains it properly to her/his team members is being examined. Also
the team leader’s technical knowledge and skills and if she/he makes
technical relevant suggestions during meetings or discussions is tested.
Team leaders tend to shift their direct involvement in the project to
delegation of subtasks due to the size and complexity of research projects.
Therefore they do not contribute their suggestions at all during meetings
and discussions just to avoid any embarrassment or exposure of a lack
of knowledge and technical background. The task focus dimension
checks the team leader’s thoroughness and if she/he enjoys getting
into the details of how things work or if she/he tends rather to be
superficial. Also the team leader’s persistence to solve even difficult
tasks and if she/he is good at making things work and completing the
assigned tasks are essential for the work of a team leader in international
scientific research laboratories. Finally, the team leader knowledge and
understanding of how to do basic things is being analyzed, because some
people try to skip basic training programs or courses during their early
career and therefore miss the opportunity to learn the job from the
bottom up just to make less mistakes and to have a faster career. All
those leadership traits of task focus, directing, and achievement orienta-
tion are summarized in the first dimension of the leadership questionnaire.

1. Let team members know what they are supposed to do: shifts, detailed
tasks, etc. (develops and suggests a plan of action for the group).

2. Makes suggestions about how to solve problems and sets standards of
performance for group members.
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3. Believes that nothing is more important than accomplishing a goal or
task in time: defines milestones and monitors closely.

4. Ensures that large and complicated projects are broken into small
manageable tasks and that every detail is accounted for.

5. Recognizes what needs to be done and takes the initiative to make it
happen.

6. Prioritizes key objectives and focuses the groups activity on them.

7. Effectively allocates available resources, e.g., time, people, money.

8. Gives vague or misleading explanations to team members.

9. Makes NO suggestions (because she/he has no clue at all).

10. Enjoys getting into the details of how things work.

11. Is good at making things work and completing the assigned tasks.

12. Knows and understands how to do basic things.

2.) Relationship Behavior: Relationship behavior, showing concern, inter-
action with the team.

The second dimension analyzes the team leader’s relationship behavior,
her/his interaction with the team, and the efforts and motivation to
show concern about the relationships within the team. The relationship
behavior dimension explores if the team leader cares for the personal
problems and well being of others and if she/he helps others — and
especially newcomers — to feel comfortable in the group. This strong
concern for team members is important for the work in scientific research
project in which most of the team members just joined the team and
have no experience how the rest of their team members behave. The
dimension also analyzes if the team leader is aware and knows exactly
and in detail what work is being done in the team. The team leader’s
motivation to communicate actively and her/his readiness to treat people
as equals, fairly and consistently is being studied. The multi-cultural
environment and the different work attitudes create a potential for stress,
conflicts, and resistance. Therefore, the team leader has to communicate
with individual team members before problems arise.

It is also being tested if the team leader acknowledges her/his own
mistakes and takes corrective action and if she/he discloses thoughts
and feelings to group members. The task focus dimension determines
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if the team leader gives team members honest and fair answers and if
she/he worries about jeopardizing relationships when correcting mistakes.
Scientific research projects are composed of many different and rather
complex tasks and most of them have never been done before in a similar
project context. Thus, acknowledging, discussing, and correcting mistakes
should be considered as part of the project itself and the learning process
of the team.

The team leader’s awareness of other people’s personal boundaries
and if she/he honors those boundaries is being investigated. This is
important for the work in the multi-cultural environment of international
scientific research teams. Achieving “win-win” outcomes and the team
leader’s ability to identify and promote opportunities for collaboration
is also addressed by the second leadership dimension. Finally, the
team leader’s awareness of the consequences of her/his managerial
decisions and if she/he is concerned with how her/his decisions affect
the lives of others is being explored. All those leadership attributes in
interacting with the team members are summarized in the second dimen-
sion and studied by the questions 13 to 24 of the leadership questionnaire.

1. Shows concern for the personal problems and well being of others.
Helps others (especially newcomers) feel comfortable in the group.

2. Knows (exactly and in detail) what work is being done in the team.

3. Treats people as equals, fairly and consistently (behaves predictably).

4. Communicates actively (i.e., starts conversations) with team mem-
bers.

5. Acknowledges her/his own mistakes and takes corrective action.

6. Discloses thoughts and feelings to group members.

7. Gives team members honest and fair answers.

8. Does not worry about jeopardizing relationships when correcting mis-
takes.

9. Honors other people’s (personal) boundaries.

10. Regularly achieves “win-win” outcomes.

11. Identifies and promotes opportunities for collaboration.

12. Is concerned with how her/his decisions affect the lives of others.
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3.) Leading by Example: Integrity and “leading by example”.

The third dimension explores the team leader’s integrity and if she/he is
“leading by example”, i.e., motivating team members by exercising per-
sonally the expected behavior and desired attitudes. Leading by example
is an effective instrument in the absence of any hierarchical structure with
a clear chain of command or official channels. The third dimension studies
if the team leader sets high and clear standards for others by her/his
own behavior. It is being examined if the team leader works at least as
hard as anyone else in the work group and if she/he is thereby motivating
others to achieve and stretch their performance. Modeling positive
team attributes such as mutual respect, open communication, and full
participation are also investigated. The leading by example dimension
explores if the team leader has high moral standards, if she/he would
try to take credit for other people’s ideas, and if she/he shows favoritism
in an unfair amount towards some people within the team. All these at-
tributes would affect the team’s moral and work performance considerably.

The team leader’s engagement in establishing challenging goals for
herself/himself and going above and beyond of what is the project’s
expected outcome is also examined. Being aware of one’s own strengths &
weaknesses and being open to feedback from others is essential for a team
leader of a scientific research project. The third dimension also addresses
the team leader’s willingness to learn from her/his own experiences
— and also those of others — and if she/he seeks opportunities for
self-development. Speaking up even when the team leader’s own opinion
is in the minority and being capable of staying focused and thinking
clearly under pressure or in difficult situations when experiencing strong
emotions are essential for the work of a team leader in international
scientific research laboratories. All those leadership traits of integrity
and leading by example are summarized in the third dimension of the
leadership questionnaire.

1. Sets high and clear standards for others by her/his own behavior.

2. Works (at least) as hard as anyone in the work group. Thereby moti-
vating others to achieve and stretch performance.

3. Models positive team attributes such as mutual respect, open com-



4.1 Design of a Five-Dimensional Leadership Questionnaire 45

munication, and full participation.

4. Has high moral standards. Can be trusted with confidential informa-
tion.

5. Would never try to take credit for other people’s ideas.

6. Shows favoritism (in an unfair amount) towards some people.

7. Enjoys establishing challenging goals for themselves and goes above
and beyond what is expected.

8. Possesses awareness of her/his own strengths and weaknesses.

9. Is open to feedback from others. Encourages others to give feedback.

10. Learns from own experiences and also those of others. Seeks opportu-
nities for self-development.

11. Speaks up even when her/his opinion is in the minority.

12. Is capable of staying focused and thinking clearly under pressure or
in difficult situations when experiencing strong emotions.

4.) Participative Behavior: Participative behavior and democratic
decision-making.

The fourth dimension analyzes the team leader’s participative behavior
and democratic decision-making characteristics. These attributes are
essential for collaborations and research projects involving several re-
search or university institutes. Team members from different institutes
must have the opportunity to participate actively and to be part of any
decision-making process. Ignoring these facts might affect the overall
performance of the team. The participative behavior dimension asks
if the team leader encourages team members to express their ideas
and suggestions and if she/he gives all team members a chance to
voice their opinions. Listening receptively to team members ideas and
suggestions and considering the team’s ideas even when the team leader
herself/himself disagrees with them is being examined by this dimension.
It also has to be checked if the team leader makes decisions that are
based only on his/her own ideas and if she/he consults with team
members when facing an upcoming task or problem. A team leader’s
main concern should be to fix problems and not to lay blame when things
go wrong and she/he should also be capable of juggling multiple demands.
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The participative behavior also studies the team leader’s abilities to
shift priorities when the situation calls for it and if she/he deals with
rapid change easily and effectively. Team leaders should allow their team
members to determine what needs to be done and how to do it, because
team members are specialists in their topics and know best how to do
their specific tasks. A team leader should also be able to share her/his
leadership power with subordinates and create a real feeling of teamwork
in the team so that the team members feel that they are part of the
project or organization. Motivating team members so that they feel a real
responsibility to make things work and acknowledging others for their
contributions and celebrating in their successes are essential for the work
of a team leader in international scientific research laboratories. All those
leadership attributes of participative behavior towards team members
and democratic decision-making characteristics are summarized in the
fourth dimension of the leadership questionnaire.

1. Encourages team members to express ideas/suggestions and gives
ALL team members a chance to voice their opinions.

2. Listen receptively to team members ideas and suggestions and con-
siders team’s ideas even when she/he disagrees with them.

3. Makes decisions that are based only on his/her own ideas.

4. Consults with team members when facing an upcoming task or prob-
lem. However, the leader maintains the final decision making author-
ity.

5. When things go wrong, the main concern is to fix it, not to lay blame.

6. Is capable of juggling multiple demands.

7. Easily shifts priorities when the situation calls for it. Deals with rapid
change easily and effectively.

8. Allows team members to determine what needs to be done and how
to do it (because team members know best how to do their specific
tasks).

9. Likes to share her/his leadership power with subordinates.

10. There is a real feeling of teamwork in the team. Team members feel
they are part of the project or organization.

11. The team members feel a real responsibility to make things work.

12. Acknowledges others for their contributions and celebrates in their
successes.
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5.) Informing and Coaching: Team leaders in international scientific
research laboratories must teach, coach, and inform their team members,
because most of them have never worked together as the same team or
on the same project. Therefore, all participants have to go through a
certain learning period to learn how to work and act as a single team.
This period can be reduced considerably by coaching and informing team
members effectively.

(a) Coaching, developing others, and intellectual stimula-
tion.

The first part of the fifth dimension examines the team leader’s
competencies to coach team members, develop others, and to
initiate intellectual stimulation. The informing and coaching
dimension asks if the team leader recognizes the potential of
her/his team members and if she/he pays attention to team’s
performance. Supporting and giving feedback to team mem-
bers using leadership power to help them grow is an essential
leadership trait in international scientific research laboratories.
The team leader’s readiness to develop others by explaining or
demonstrating relevant skills and by encouraging team members
to solve problems on their own is being studied by the fifth
dimension.

Scientific research projects are composed of many different and
rather complex tasks that are interconnected with each other.
Therefore, it is essential that team leaders help their team’s to
focus on goals and objectives and to get team members to look at
problems from many different angles. The team leader’s ability to
identify causes of resistance and to find ways to overcome them
is a necessary trait for the multi-cultural teams in international
research projects. The informing and coaching dimension also
analyzes the team leader’s readiness to spend time effectively
teaching or mentoring team members.

1. Recognizes the potential of her/his team members.
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2. Pays attention to team’s performance. Supports and gives
feedback.

3. Likes to use her/his leadership power to help subordinates
grow.

4. Develops others by explaining or demonstrating relevant
skills.

5. Encourages team members to solve problems on their own.

6. Helps the team to focus on goals and objectives.

7. Gets team members to look at problems from many different
angles.

8. Identifies causes of resistance and finds ways to overcome
them.

9. Spends time effectively teaching or mentoring team members.

(b) Informing, communication, conflict management, and
leader-member exchange.

The second part of the fifth dimension deals with the team
leaders readiness to inform team members, her/his commu-
nication finesse, her/his conflict management skills, and the
level of leader-member exchange. The informing and coaching
dimension deals with the team leader’s capability to explain
how the team fits into the project or company objectives so
that team members understand their positions, tasks, and
goals in a better way. Also the team leader’s competency to
explain the purpose of the company’s policies to the team
and, furthermore, to explain rules and expectations is being
investigated. International scientific research laboratories are big
or even huge administrative institutions with many thousands of
researchers and employees. Lacking direct control of their own
proximate environment increases illusory pattern perceptions of
team members and might lead to misunderstandings and con-
flicts. Thus, a team leader’s willingness to explain personal and
company decisions, actions, and goals is an important leadership
attribute that is being examined within the context of this fifth
dimension. Sharing information openly with others and dealing
with issues in a straightforward manner increases the trust and
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moral within the team. The team leader’s ability to calm others
in stressful situations and her/his aptitude to handle difficult
people and situations effectively are essential for the work of a
team leader in international scientific research laboratories. All
those leadership of coaching and informing team members are
summarized in the fifth dimension of the leadership questionnaire.

1. Explains how the team fits into the project or company ob-
jectives.

2. Explains the purpose of the company’s policies to the team.

3. Explains rules and expectations.

4. Explains (personal and company) decisions, actions, and
goals.

5. Openly shares information with others.

6. Deals with issues in a straightforward manner.

7. Able to calm others in stressful situations.

8. Handles difficult people and situations effectively.

The fifth dimension was split into two sub-dimensions to allow a better differentiation
between “informing” and “coaching”. Therefore, this last dimension contains 17 questions
instead of 12 as all the other dimensions. These 65 questions were distilled out of well
documented observations of behavior pattern and notes after informal interviews collected
by a member of an international scientific research laboratory during conferences,
meetings, experiments, etc. during a period of almost six years. This method was chosen
because in absence of psychological personnel that, in a large company, would have
designed such a questionnaire after a series of well defined interviews with employees of
different hierarchical layers [13].

A performance key with nine categories was chosen to assign the leaders behavior to the
corresponding question’s content. It was found out during personal interviews after the
filled-in questionnaires had been returned that this rather fine subdivision of the perfor-
mance key was very appreciated by the individual participants. Almost all participants
have a technical, engineering, physics, or mathematical background and therefore prefer a
finer selection grid.

It was mentioned additionally on the individual questionnaire forms that the collected
data would be treated absolutely confidentially and that the individual results would not
be given to third persons. A copy of the distributed leadership questionnaire forms is
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shown in Appendix A.2

4.1.1 Introduction of a 360-Degree/3-Fold Feedback Scheme

Each question had to be answered by the participants for three different persons: the
candidate, their supervisor, and finally for themselves (self-appraisal).3 This method was
chosen to increase the accuracy of the obtained results by motivating the participants to
focus not only on the candidate’s personality, but rather to compare her/his traits and
behavior in comparison to themselves (self-appraisal) and in relation to their supervisors.
This chosen 360-degree/threefold method increased the statistics and reduced the statis-
tical variance of the outcome even for a low number of participants.

Figure 4.1: Schematic illustration of the 360-degree/threefold feedback scheme.

The names of involved persons are being kept strictly confidential to avoid any legal
barriers and to facilitate the bureaucratic obstacles that may arise with the performance
of such inquiries. Furthermore, any possible affect for the future careers of the involved
persons should be avoided by this strict confidentiality.

4.2 Research Method

4.2.1 Participants

A total of 43 research team members and leaders volunteered to participate in this
study. The participants were members of two different international scientific research
organizations, but some of those participants had also worked already for various research
institutes all over the world. These two research laboratories differed on several issues,
including: the size of the organization, the length of time individual team members had

2see page 263
3see Figure 4.1
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been part of their research teams, the typical size and function of the teams, and the type
and fields of research they were performing. The participants were both male and female
team members of various research groups, and ranged in age from 25–81. Nearly every
educational and socio-economic background typical for international scientific research
laboratories was represented, from technicians with bachelor degrees to team members
with a PhD or even professors, and group leaders with approximately 150 employees.

45 questionnaires were submitted to different participants and 43 returned either their
envelopes or sent an e-mail with their answers resulting in a total of 111 collected
data-sets. 41 participants answered for the candidate, 37 filled in the self-appraisal
category, and 33 participants judged their supervisors. The average time to fill in the
whole questionnaire for all three persons under investigation was about 31 minutes. The
shortest time span was 15 minutes and the longest one was 60 minutes.

4.2.2 Procedure

The leadership questionnaire was given to each participant either in paper form with an
envelope or sent per e-mail as a Microsoftr Office EXCEL [14] file. Absolute confidentiality
was guaranteed and emphasized in any communication during the whole procedure of
distributing, answering, collecting, and processing the questionnaires. This was done for
two reasons. The first reason was to put the participants at ease so that they would open
up and answer the questionnaires without any pressure or fear that the given information
would be used against them. It was discovered that this measure was necessary to get
people listening to the purpose of the questionnaire finally to participate in the most
open and honest way. The fact that the participation was voluntarily was also emphasized
during the recruiting process of the participants.

It was discovered that it was necessary not just to communicate orally the purpose of
the questionnaire and the procedure, but also to give every participant some sort of
written document summarizing the procedure and the purpose of the study. Therefore,
the following text document was sent by e-mail to all participants so that they had in a
written form the purpose of the study stated. This method allowed them to read it again
if they did not grasp the whole meaning the first time.

Dear participant,

I have recently done courses at the university and to get the final certificate
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I have to do a research project for which I chose to construct a leadership
questionnaire for an international scientific research laboratory.

Now I need to ask some people to fill-in this questionnaire so that I can do
the statistical analysis and show that none of the questions are overlapping
in content or have any causal correlation. The analysis will be absolutely
confidentially! There is no need to be worried! It would be great if you could
participate!

If you agree, then I will either send you the questionnaire as an EXCEL
sheet or I will personally give you a printout with an envelope. In the first
case, I will print the sheet when you return it to me, put it into an enve-
lope and then into a sealed box, as it is done during any political election process.

If you choose to answer the questionnaires in paper form, then I will come
to your place or office with the mentioned sealed box and collect your closed
envelope personally. In the end I will not know who has answered which sheet.
I just tell you this so that you can be very open and honest in your judgment.

The deadline would be Monday evening/night.

So, for the questionnaire:

1) “The candidate”: this is . . . ,4 so for all participants the same person.

2) “Yourself ”: This is you, (name of the participant). You have to answer the
same questions as for the candidate before, but now for yourself. Please try
to see yourself how you have acted in situations where you were confronted
with leadership of management tasks.

3) “Your team-leader”: this would be one of your former research project team-
leaders. Please choose a person you know very well and try to judge her/his
leadership skills in the same way as for the candidate or yourself.

Please, be very honest (and/or “tough”), otherwise it does not work! It works
perfectly if you are very honest in your judgement. We have tested this fact
already!

4The name of the candidate is kept confidentially within the framework of this research work.
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I will not have a look at the answers if you choose to return them by e-mail.
I will just print them, put the printout into an envelope, and then put the
envelope into a sealed box with all the other questionnaires! So it will be
absolutely confidentially if you want to have it that way! I will also not know
who has answered which sheet, if you should choose to send all questionnaires
from you and your colleagues in one e-mail back to me.

Please try to answer all questions and note the required time to answer all the
questions in the questionnaire!

Don’t hesitate to contact me if you have any further questions or comments!

Thanks a lot!!!

Kind regards,
The Author

Also every participant was given the opportunity to give either oral feedback or to express
their comments in a confidential written form at the end of the questionnaire. The content
of the feedback should have been about individual questions, the questionnaire in total,
or about the participants personal feelings, thoughts or ideas about the content of the
questionnaire. Surprisingly, every participant wanted to give an oral feedback which
sometimes resulted in a discussion of up to one hour. Some of those candidates were
quite happy that they finally got a chance to speak about their feelings and relationships
towards their team leaders or team members. One participant was very emotional and
extremely relieved that she/he finally could speak openly about all his experiences within
her/his team. One candidate did not read the e-mail and got unfortunately from another
member wrong information about the purpose of the study. This resulted in a written
complaint to the author and an emotional discussion in which all the misunderstandings
could be corrected.

A further surprise was that the first deadline for handing in the questionnaires had to
be prolonged. Unfortunately, the study was carried out at the begin of August when
many people went on holidays. Some of those participants, who were already on holidays,
answered the questionnaires at the holiday location and sent it back by e-mail. Others just
came after their holidays and handed over a sealed envelope. It was very surprising, that
additional participants showed up who were not included in the first batch and “kindly”
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demanded to be part of the study. Therefore, the initial collection period of 10 days was
prolonged to almost 25 days in total.

4.2.3 Solutions for the Limitations of the Study

As already described in a previous section5, the underlying study was constraint by
several limitations. Most of those limitations could be accounted for and compensated by
slight variations from the typical procedure of establishing and testing a new leadership
questionnaire6.

The limited time issue could not be totally overcome. Only a limited collection period
of 10 days was initially scheduled to collect the questionnaires. This period had to be
extended to almost 25 days after additional participants demanded kindly also to fill-in
a questionnaire and other participants could not return their questionnaires on time
because of their holiday plans. On the other hand, the lost time for the extended collection
period could be used to write and extensively test a MATLABr script [15] to process the
coding-matrix with the obtained data. For this purpose, dummy matrices with random
values as well as matrices with well defined values were established to test the mentioned
MATLABr script and to prepare also the graphical processing with Microsoftr Office
EXCEL. The coding lasted only two days and the actual data processing and graphical
visualization of the obtained data could be reduced to one week.

The lack of manpower could not be accounted for. Typically, a team of more than
10 experienced psychologists are employed to design a new leadership questionnaire.
These teams of psychologist conduct hundreds of interviews, take careful notes and even
record the interviews. In the case of the underlying study well documented observations
of behavior pattern and notes after informal interviews collected by a member of an
international scientific research laboratory during conferences, meetings, experiments, etc.
during a period of almost six years. This period of six years and one man is approximately
equal to the invested “man-years effort” done by J. A. Arnold et al.7 with a team of
more then 10 experienced psychologists.

Another advantage of the used method was that no legal consents were required, since no
persons were directly interviewed. Two research laboratories were investigated in detail,

5see Section 3.5, page 36
6see J. A. Arnold et al., The empowering leadership questionnaire, 2000, [13]
7see J. A. Arnold et al., The empowering leadership questionnaire, 2000, [13]



4.3 Variables and Concepts 55

which is close to the three different companies or institutes that have been studied by
J. A. Arnold et al.8

The third limitation given by the requirement of having several hundred participants was
studied in detail9 before the data collection process was started. The obtained figures
indicate that a minimum of 100 data-sets is required to push the estimated maximum
error for the correlation coefficients below 10%. This limit was considered to be reasonable
and sufficient to process and analyze the obtained data for the underlying study. Thus,
every question had to be answered for three different persons: the candidate, the team
member (self-appraisal), and their supervisors. Thereby, the required minimum number of
participants could be reduced by a factor of three down to 34 participants. An additional
advantage of this method was the fact that participants were forced to focused on three
different persons at the same time and compare their behaviors and attributes for each
single question. This method unintentionally increased the accuracy of the obtained data.

4.3 Variables and Concepts

In the following section the variables to process the collected data are being discussed. Also
the concept to check the causal correlation and the content overlaps between individual
questions is being introduced and discussed. The answered questionnaires had to be coded
by hand10 to guarantee confidentiality and to finally obtain a coding-matrix which could
be processed electronically. An example for the coding-matrix is schematically illustrated
in Table 4.1. Some participants chose not to answer for a specific group, which is indicated
by a “x” in Table 4.1.

A MATLABr Script11 [15] was written to process and analyze the coding-matrix.
MATLABr was chosen because the author is very familiar with the program and also
because of its special design to handle huge data matrices quickly and easily. But also
any other mathematics software might be used to process the obtained coding-matrix.
The script contains the calculation of mean values, variances, the standard deviations12,

8see J. A. Arnold et al., The empowering leadership questionnaire, 2000, [13]
9see Section 4.4, page 59: “Estimation of the Minimum Number of Data-Sets”

10111 data-sets × 65 questions = 7215 numbers in the overall coding-matrix.
11Statistical analysis performed with MATLABr script, see Appendix B, page 277
12see Section 4.3.1, page 56
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P Q 1 2 3 . . . . . . 63 64 65
A 9 8 8 . . . . . . 7 4 6

1 B 7 7 6 . . . . . . 6 6 6
C 3 7 3 . . . . . . 4 4 4
A 8 8 7 . . . . . . 7 5 3

2 B x x x . . . . . . x x x

. . . . . . . . .

42 B 7 7 7 . . . . . . 7 7 7
C x x x . . . . . . x x x
A 8 8 8 . . . . . . 6 3 6

43 B 7 7 7 . . . . . . 7 7 7
C 6 8 6 . . . . . . 8 8 8

Table 4.1: Example for an established coding table used to process the collected raw data. Abbreviations:
P . . . participant number, Q . . . question number, A . . .Candidate, B . . . Self-Appraisal, and
C . . . Supervisor. Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often;
9 = Always. x . . . no answers were given for this specific group.

correlation coefficients13, gaussian fits, and occurrence spectra14. The obtained data
tables were written into various files and graphically processed with Microsoftr Office
EXCEL [14].

4.3.1 Mean Value, Variance, and Standard Deviation

The arithmetic mean value (Equation (4.1)15), the variance (Equation (4.2)16), and the
standard deviation (Equation (4.3)17) were calculated for the obtained occurrence values
for all individual questions within the questionnaire.18

13see Section 4.3.2, page 57
14Occurrence spectra are tables in which the occurrence values had been sorted into the various per-

formance key categories: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always. Examples
for different occurrence spectra are given in Appendix C, page 297.

15for Equation 4.1 see [16], page 6, Equation 2.1
16for Equation 4.2 see [16], page 9, Equation 2.5
17for Equation 4.3 see [16], page 9, Equation 2.8a, and page 10, Equation 2.8d
18The results are given in Chapter 5, page 61 and Appendix C, page 297
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x =
1
N
·

N∑
i=1

xi (4.1)

V (x) =
1
N
·

N∑
i=1

(xi − x)2 (4.2)

σx =
√

V (x) =

√√√√ 1
N
·

N∑
i=1

(xi − x)2 (4.3)

x . . . mean value of x

xi . . . value of sample i
N . . . total number of elements in the sample

(within this work: individual/total number
of collected data-sets)

V (x) . . . variance of x
σx . . . standard deviation of x

4.3.2 Correlations between the Individual Questions

Mutual causal correlations and content overlaps were located and estimated by calculating
the correlation coefficients (Equation (4.4 or 4.5)19) between the obtained occurrence
values of individual questions.20

ρ =
x · y − x · y

σx · σy
(4.4)

=
cov(x, y)
σx · σy

(4.5)

ρ . . . correlation coefficient
(between Question x’s and Question y’s occurrence values)

x . . . mean value of x

(mean value for Question x’s occurrence values)
y . . . mean value of y

(mean value for Question y’s occurrence values)
x · y . . . mean value of x · y
cov(x, y) . . . covariance of x, y

σx . . . standard deviation of x

σy . . . standard deviation of y
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Figure 4.2: Correlation coefficient distribution for the research environment group.

Figure 4.2 shows the distribution of the calculated correlation coefficients for the obtained
111 data-sets of the research environment group. The calculated correlation coefficients
are within the interval [-0.475, +0.770] and their average value is around +0.253.

Questions with all their correlation coefficients within the interval [-0.55, +0.55] have no
content overlaps or causal correlations with any other question of the questionnaire. This
criterium was obtained from the comparison of mutually completely independent questions
with no content overlaps at all.21 Questions with correlation coefficients inside the intervals
[-1.0, -0.55[ and ]+0.55, +1.0] were checked separately. If causal content overlaps were large,
then the formulation of the question was modified to obtain a corrected final questionnaire
with no causal correlations or content overlaps between any of its questions.22

19for Equation 4.4 and 4.5 see [16], page 16, Equation 2.20a and 2.20b
20The results are given in Chapter 5, page 61
21see Chapter 5, page 61
22The final questionnaire is given in Appendix D, page 383
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4.4 Estimation of the Minimum Number of Data-Sets

The statistical error of the calculated correlation coefficients between two individual ques-
tions within the questionnaire can be estimated by Equation (4.6):23

σρ =
1− ρ2

√
N − 1

(4.6)

σρ . . . error approximation for correlation coefficient
ρ . . . correlation coefficient
N . . . total number of elements in the sample

(within this work: total number of collected data-sets)

The same equation was used to estimate the expected maximum error for the correlation
coefficients to assess the minimum number of data-sets that should be collected to
achieve a reasonable statistical error. The numerator of Equation (4.6) points out that
the biggest error occurs for correlation coefficients equal to zero. Thus, maximum error
approximations were calculated for a few data-sets in Table 4.2 and graphically visualized
in Figure 4.3.

Based on these calculated values24 it was decided that the aim should be to collect more
than 100 data-sets so that the estimated maximum error for the correlation coefficients
between two individual questions according to Equation (4.6) would be less than 10%.

Data-Sets 10 30 35 40 100 110 120 150 200
Max. Error 33.3% 18.6% 17.1% 16.0% 10.0% 9.6% 9.2% 8.2% 7.1%

Table 4.2: Expected (according to Equation 4.6) maximum error approximations for the correlation co-
efficients in relation to the number of collected data-sets (= one filled-in questionnaire for
one person: either the candidate, or self-appraisal, or the supervisor).

Figure 4.3 and Table 4.2 also indicate that an increase of the total number of collected
data-sets up to 200 would only decrease the maximum expected error by 2.9%. Therefore,
a total of slightly more than 100 data-sets or about 35 questionnaires25 should be sufficient
to verify the causal independence between two individual questions with a reasonable
statistical error.

23for Equation 4.6 see [16], Chapter 5.2.4, page 80
24see Figure 4.3 and Table 4.2
25with answers for all three persons under investigation: the candidate, self-appraisal, and the supervisor.
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Figure 4.3: Expected (according to Equation 4.6) maximum error approximations for the correlation
coefficients in relation to the number of collected data-sets (= one filled-in questionnaire
for one person: either the candidate, or self-appraisal, or the supervisor). The verti-
cal yellow line ( ) at a data-set value of about 111 indicates that the maximum error
on the calculated correlation coefficients between two individual questions would be less
than 9.6%.



5

Evaluation & Validation
of the

Individual Questions
In the following sections1, the obtained data from the questionnaires are evaluated in terms
of each individual question’s specific content. Furthermore, the independency between
each individual question and all the other questions within the questionnaire is being
validated by calculating correlation coefficients2 between the individual questions for the
data-sets of the research environment group. The calculated correlation coefficients are
within the interval [-0.475, +0.770] and their arithmetic average value is around +0.253.3

The average error on the calculated correlation coefficients is 8.4% and the maximum error
that occurred for all correlation coefficients is 9.5%. Both values are below the estimated
maximum error of 9.6%.4 The correlation coefficients and their corresponding errors are
given in the plots of the following sections5.

1from Section 5.1.1, page 63 to Section 5.5.17, page 233
2see Section 4.3.2, page 57
3see Figure 4.2, page 58
4see Section 4.4, page 59 and Table 4.2, page 59
5from Section 5.1.1, page 63 to Section 5.5.17, page 233
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As already discussed in a previous section6, questions with all their correlation coefficients
within the interval [-0.55, +0.55] have no content overlaps or causal correlations with
any other question of the questionnaire. On the other hand, questions with correlation
coefficients inside the intervals [-1.0, -0.55[ and ]+0.55, +1.0] were checked separately. If
causal content overlaps were large, then the formulation of the question was modified
to obtain a corrected final questionnaire with no causal correlations or content overlaps
between any of its questions.7

Research Self-Appraisal + Candidate Self-Appraisal Team Leader
Environment Team Leader

Candidate — Candidate — —
Self-Appraisal Self-Appraisal — Self-Appraisal —
Team Leader Team Leader — — Team Leader

111 70 41 37 33

Table 5.1: Schematic illustration of the five different groups, their data content, and the number of
data-sets for each group. These five groups were used for the evaluation and validation of the
questionnaire.

The obtained data-sets for the candidate, the self-appraisal, and the supervisor groups
are summarized in two additional groups representing the work environment: the research
environment group and the self-appraisal & supervisor group. The difference between
these two groups is illustrated in Table 5.1. The research environment group contains all
collected data-sets, while the self-appraisal & supervisor group shows the difference if the
candidate’s results, which account for almost 37% of all the collected data-sets, are not
included in the work environment picture. All data are normalized to their group’s total
number of data-sets to allow a direct comparison.8

The perception of the candidate’s behavior, the team members self-appraisal, and the im-
pressions they had about their supervisors were analyzed and compared for each individual
question. The task of this questionnaire was to study and analyze the behavior of a project
team leader in an international scientific research laboratory. It was not the mission of this
questionnaire to investigate the motivation behind these identified behaviors. The reasons
for these believes and behaviors go above the scope of this questionnaire and should be

6see Section 4.3.2, page 57
7The final questionnaire is given in Appendix D, page 383
8see Section 5.1.1, page 63 to Section 5.5.17, page 233
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investigated in more detail by personal interviews.

5.1 Task Focus

5.1.1 Question 01

Question 019 focuses on task related leadership traits. The research environment and the
self-appraisal & supervisor group show an almost identical pattern10.
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Figure 5.1: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 01: Let team
members know what they are supposed to do: shifts, detailed tasks, etc. (de-
velops and suggests a plan of action for the group).

People working in this environment typically develop detailed work plans and schedules.
They also communicate these plans effectively to their team members and peers. The
candidate is seen by his team members and peers as a person who develops plans and work
schedules for her-/himself and also for the group and effectively communicates these plans

9Question 01: Let team members know what they are supposed to do: shifts, detailed tasks, etc. (develops
and suggests a plan of action for the group).

10see Figure 5.1
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Figure 5.2: Correlation coefficients for Question 01: Let team members know what they are
supposed to do: shifts, detailed tasks, etc. (develops and suggests a plan of
action for the group).

to her/his colleagues. Also the team members see themselves in the same way. On the
other hand, team leaders are seen as rather less effective in telling their followers and team
members what they are supposed to do. They either lack management skills — making
detailed plans and schedules — or communication skills. The pattern11 for the supervisor
group shows two separated peaks in the occurrence distribution. One group of team
members seems to be satisfied with the management and communication skills of their
team leaders, while the other group — of almost the same amount of people — seems to
be rather unsatisfied with their leaders in determining what each individual team member
is supposed to do. A similar pattern with two distinctive peaks occurs for the candidate,
but with far less (< 10%) unsatisfied people. Both, the individual supervisors and the
candidate should pay special attention to these unsatisfied team members, although in
the case of the candidate their number is very small compared to the supervisor group.
Small groups of unsatisfied people can quickly disrupt a good team spirit and feeling
of team work, especially in crisis situations. Therefore, the team leader should either

11see Figure 5.1
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give them stronger managerial support or improve the communication of the assigned tasks.

The calculated correlation coefficients12 for Question 0113 are smaller than 0.6, except for
Question 0214 and Question 2515. In the case of Question 02 a causal correlation between
the explanation in the second part of Question 01 and the first part of Question 02 can
explain the higher correlation coefficient compared to the rest of the questions. Therefore,
Question 01 should be modified to the following formulation:

Question 01∗: Let team members know what they are supposed to do: shifts,
detailed tasks, etc.

In the case of Question 25 no correction is required because there is no causal correlation
to Question 01.

5.1.2 Question 02

Question 0216 consists of two separate parts, but in the context of communicating
assignments to team members these two parts become one. The leader typically makes
suggestions about how to solve problems and also sets standards of performance so that
the goal is reached with an optimized amount of effort and resources.

The research environment, self-appraisal & supervisor, and the self-appraisal group show17

almost identical answer occurrence patterns with a maximum at 7 (= often). The candidate
group has a its maximum at 8 and no occurrence values at all from 1 to 3. This pattern
emphasizes the strong task focus of the candidate. A similar pattern was obtained for the
self-appraisal, but with a maximum at the lower value of 7. The candidate is seen as a
person who helps the team members by making suggestions and setting clear standards
more than the average supervisor or any individual team member would (or could) do.
The team leader on the other hand has a striking peak at 7 (= often), but not negligible
occurrence values in all the other performance categories. This pattern suggests that team

12see Figure 5.2
13Question 01: Let team members know what they are supposed to do: shifts, detailed tasks, etc. (develops

and suggests a plan of action for the group).
14Question 02: Makes suggestions about how to solve problems and sets standards of performance for

group members.
15Question 25: Sets high and clear standards for others by her/his own behavior.
16Question 02: Makes suggestions about how to solve problems and sets standards of performance for

group members.
17see Figure 5.3
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Figure 5.3: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 02: Makes
suggestions about how to solve problems and sets standards of performance
for group members.

members see themselves contributing suggestions and that they also have the feeling that
their team leaders do not set clear performance standards for individual team members.
Team members also feel on average that their supervisors do not contribute to problem
solving as much as they do themselves.

The calculated correlation coefficients18 for Question 0219 are smaller than 0.6, except for
Question 5220 (0.637), and Question 5421 (0.684). Question 0522 (0.583), Question 2523

18see Figure 5.4
19Question 02: Makes suggestions about how to solve problems and sets standards of performance for

group members.
20Question 52: Develops others by explaining or demonstrating relevant skills.
21Question 54: Helps the team to focus on goals and objectives.
22Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
23Question 25: Sets high and clear standards for others by her/his own behavior.
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Figure 5.4: Correlation coefficients for Question 02: Makes suggestions about how to solve
problems and sets standards of performance for group members.

(0.568), and Question 3424 (0.568) have a correlation coefficient close to 0.6.

Question 54 has the highest correlation coefficient, but it has only a very weak causal
connection to Question 02. All the other questions do not have any causal correlation to
Question 02 and therefore do not have to be changed or deleted from the questionnaire.

24Question 34: Learns from own experiences and also those of others. Seeks opportunities for self-
development.
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5.1.3 Question 03

Question 0325 asks about the leaders attitude and capability of accomplishing a task
on time. The research environment and self-appraisal & supervisor group have their
maximum occurrence value26 around 6 and 7 (= Often), but with a broad tail towards
lower values.
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Figure 5.5: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 03: Believes
that nothing is more important than accomplishing a goal or task in time:
defines milestones and monitors closely.

The candidate shows a very strong peak at 9 (= Always) and only one single peak at
3 (= Occasionally) with an amplitude below 5%. This single peak might result from a
group or project where the goal was either not reached or the motivation within the group
was very low. The same singular peak is observed for the self-appraisal group for an
occurrence value of 1 (= Never), which confirms that there has been a project where the

25Question 03: Believes that nothing is more important than accomplishing a goal or task in time:
defines milestones and monitors closely.

26see Figure 5.5
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motivation or the resources to finish this project at all or on time have been low. This result
does not disturb the overall picture, since both values are lower than 5%. On the other
hand, the supervisor group shows three almost equal peaks (2, 6, and 8/9) distributed
over the whole spectrum. This pattern indicates that in the investigated research environ-
ment about 30% of the team leaders have a very low motivation to accomplish goals in time.
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Figure 5.6: Correlation coefficients for Question 03: Believes that nothing is more important
than accomplishing a goal or task in time: defines milestones and monitors
closely.

The calculated correlation coefficients27 for Question 0328 are smaller than 0.6, except for

27see Figure 5.6
28Question 03: Believes that nothing is more important than accomplishing a goal or task in time:

defines milestones and monitors closely.
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Question 0429 (0.603), Question 0530 (0.627), Question 1131 (0.607), and Question 2632

(0.603). Question 0633 (0.5967) and Question 2534 (0.593) have a correlation coefficient
close to 0.6.

In the case of Question 11 a causal correlation between the the second part of Question 11
and the content of Question 03 explains the higher correlation coefficient compared to the
rest of the questions. Therefore, Question 11 should be modified to the following formula-
tion:

Question 11∗: Is good at making things work.

In the case of Question 04, 05, 06, 25, and 26 no modification is required because there is
no causal correlation or content overlap with Question 03.

29Question 04: Ensures that large and complicated projects are broken into small manageable tasks and
that every detail is accounted for.

30Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
31Question 11: Is good at making things work and completing the assigned tasks.
32Question 26: Works (at least) as hard as anyone in the work group. Thereby motivating others to

achieve and stretch performance.
33Question 06: Prioritizes key objectives and focuses the groups activity on them.
34Question 25: Sets high and clear standards for others by her/his own behavior.
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5.1.4 Question 04

Question 0435 asks about the leaders management skills and task focus. The research
environment and self-appraisal & supervisor group have a similar pattern with maximum
occurrence values around 6 and 7 (= Often), which is characteristic of an engineering and
physics research environment.36 Both patterns have the same spread around the maximum
value and a tail (< 5%) towards lower values (Never, Seldom). The candidate pattern has
two striking peaks at 6 and 8/9 with small peaks (< 3%) up to a performance value of
5 (= Occasionally). The maximum value at 9 (= Always) which almost outreaches all the
other maxima in the other categories is remarkable. The team members see the candidate
as an excellent manager with very strong task related skills.
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Figure 5.7: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 04: Ensures
that large and complicated projects are broken into small manageable tasks
and that every detail is accounted for.

35Question 04: Ensures that large and complicated projects are broken into small manageable tasks and
that every detail is accounted for.

36see Figure 5.7
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The team members believe that they “Often” (= 7) ensure that complicated projects
are broken into small tasks and that they accounted for every detail. The supervisor
pattern shows several peaks with varying amplitude over the whole spectrum. It has
to be mentioned that more than 15% of the team members believe that their team
leader “Never/Seldom” ensures that complicated projects are broken into manageable
tasks and that they do not account for every detail. The maximum occurrence value
for the supervisor group is around 5 (= Occasionally), which is even below the research
environment maximum.
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Figure 5.8: Correlation coefficients for Question 04: Ensures that large and complicated
projects are broken into small manageable tasks and that every detail is ac-
counted for.

The calculated correlation coefficients37 for Question 0438 are smaller than 0.6, except for

37see Figure 5.8
38Question 04: Ensures that large and complicated projects are broken into small manageable tasks and

that every detail is accounted for.
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Question 0339 (0.603). Question 0640 (0.597) and Question 0741 (0.553) have a correlation
coefficient close to 0.6. None of these questions requires any modification because there is
no causal correlation to Question 04.

5.1.5 Question 05

Question 0542 asks about a team leaders capability to recognize the technical requirements
and about her/his initiative to solve those task issues.
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Figure 5.9: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 05: Recog-
nizes what needs to be done and takes the initiative to make it happen.

The research environment, self-appraisal & supervisor, and self-appraisal groups show

39Question 03: Believes that nothing is more important than accomplishing a goal or task in time:
defines milestones and monitors closely.

40Question 06: Prioritizes key objectives and focuses the groups activity on them.
41Question 07: Effectively allocates available resources, e.g., time, people, money.
42Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
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almost identical patterns43 with a maximum value at 7 (= Often) and same spread
around the maximum value. The tail (< 3%) towards lower values (Never, Seldom) results
only from the supervisor group. This pattern indicates that the mentioned groups know
about the technical requirements within their teams but not all of the participants take
the initiative to make task related changes happen. In particular, the low values for the
supervisor group indicate that team members believe that either their supervisors are not
capable of recognizing needs within their team or that they don’t take the initiative to
make changes happen.

The candidate shows a very distinctive pattern with identical peaks for 7/8/9 (Often,
Always) and an occurrence value of 31.7%. The candidate knows exactly what needs to
be done and also (often or even always) takes the initiative to make it happen. None of
the participants believe that the candidate would wait for things to change after she/he
recognized that this is needed in order to proceed with the project.
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Figure 5.10: Correlation coefficients for Question 05: Recognizes what needs to be done and
takes the initiative to make it happen.

43see Figure 5.9
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The calculated correlation coefficients44 for Question 0545 are smaller than 0.6, except
for Question 0346 (0.627), Question 1147 (0.622), Question 2548 (0.621), Question 2649

(0.616), and Question 6350 (0.617). Question 0251 (0.583) and Question 0652 (0.584) have
a correlation coefficient close to 0.6.

Question 02, 03, 06, and 11 have a weak causal connection to Question 05, which is indi-
cated by the slightly higher correlation coefficients compared to the rest of the questions.
Judging from the content of Question 05 compared to the aforementioned questions,
no modification or reformulation is required. Similarly, no modification is required for
Question 25, 26, and 63, because there is no causal correlation at all to Question 05.

44see Figure 5.10
45Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
46Question 03: Believes that nothing is more important than accomplishing a goal or task in time:

defines milestones and monitors closely.
47Question 11: Is good at making things work and completing the assigned tasks.
48Question 25: Sets high and clear standards for others by her/his own behavior.
49Question 26: Works (at least) as hard as anyone in the work group. Thereby motivating others to

achieve and stretch performance.
50Question 63: Deals with issues in a straightforward manner.
51Question 02: Makes suggestions about how to solve problems and sets standards of performance for

group members.
52Question 06: Prioritizes key objectives and focuses the groups activity on them.



76 Chapter 5: Questionnaire Evaluation & Validation

5.1.6 Question 06

Question 0653 asks about the team leader’s capabilities to set priorities and focus the
groups activities on them.
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Figure 5.11: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 06: Prior-
itizes key objectives and focuses the groups activity on them.

All groups under investigation54 have their peak values55 at 7 (= Often). Also the spread
around the peak value is similar for all peaks, except for the supervisor group, which has
a broader spread even down to low values (Seldom/Never). The candidate has almost 5%
higher occurrence values for 8/9 (= Always) than the self-appraisal & supervisor or
research environment groups, indicating a strong capability to prioritize key objectives
and focus the groups activity on them. The supervisor, on the other hand, also has rather
high peaks (∼ 8%) at low values (Never/Seldom). Team members believe that their
supervisors are not as capable as they see themselves in prioritizing key objectives.

53Question 06: Prioritizes key objectives and focuses the groups activity on them.
54Research Environment, Self-Appraisal & Supervisor, Candidate, Self-Appraisal, and Supervisor
55see Figure 5.11
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Figure 5.12: Correlation coefficients for Question 06: Prioritizes key objectives and focuses the
groups activity on them.

The calculated correlation coefficients56 for Question 0657 are smaller than 0.6, except
for Question 0758 (0.639). Question 0359 (0.597), Question 0460 (0.597), Question 0561

(0.584), Question 5662 (0.581), have a correlation coefficient close to 0.6.

There is a causal correlation between the content of Question 06 and the content of
Question 07 that explains the higher correlation coefficient compared to the rest of the
questions. Question 06 describes the leaders skills to select the most important tasks

56see Figure 5.12
57Question 06: Prioritizes key objectives and focuses the groups activity on them.
58Question 07: Effectively allocates available resources, e.g., time, people, money.
59Question 03: Believes that nothing is more important than accomplishing a goal or task in time:

defines milestones and monitors closely.
60Question 04: Ensures that large and complicated projects are broken into small manageable tasks and

that every detail is accounted for.
61Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
62Question 56: Identifies causes of resistance and finds ways to overcome them.
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within a project and to make team members aware that those tasks have to be prioritized.
Question 07, on the other hand, asks about the skills to allocate the right amount of
— sometimes scarce — available resources (time, people, money, etc.) within a project.
Since both questions describe different but related issues, the questions will not be
merged into one question. The correlation coefficient (0.639) is also just slightly higher
than 0.6 indicating only a weak correlation. Therefore, both questions will remain in the
questionnaire as they are.

In the case of Question 03, 04, and 05 no modification is required because the causal
correlation to Question 06 is very weak. Question 56 also requires no modification, because
there is no content overlap with Question 06.
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5.1.7 Question 07

Question 0763 asks for the team leader’s managerial skills to effectively allocate available
resources within a project.
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Figure 5.13: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 07: Effec-
tively allocates available resources, e.g., time, people, money.

The research environment, self-appraisal & supervisor, candidate, and self-appraisal
groups have their peak value64 at 7 (= Often), while the supervisor group has its peak
at 8 (= Often/Always). However, the distribution of the occurrence values around these
peaks varies considerably. The research environment and self-appraisal & supervisor
groups show gaussian shaped distributions with a tail (below 6%) towards lower values
(Never/Seldom). The candidate has no occurrence values at 1/2 (= Never) and only
small peaks (< 2.5%) at 3 and 4 (Seldom/Occasionally). The peak for the candidate at 7
is supported by a second peak of almost the same magnitude at 8 (Often/Always). The
peaks at 9 (= Always) have the same hight (∼ 10%) for all groups. These patterns indicate

63Question 07: Effectively allocates available resources, e.g., time, people, money.
64see Figure 5.13
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that resources are effectively allocated by almost all team members and team leaders in
the whole research environment. About 20% of the participants believe that their team
leaders (excluding the candidate) never or seldom allocates resources effectively. This
behavior should be investigated in more detail to avoid budgets being misplaced or even
wasted.

The calculated correlation coefficients65 for Question 0766 are smaller than 0.6, except for
Question 0667 (0.639). This fact was already discussed in the previous section.68
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Figure 5.14: Correlation coefficients for Question 07: Effectively allocates available resources,
e.g., time, people, money.

Question 5469 (0.583) has a correlation coefficient close to 0.6, but it requires no modifi-
cation because there is no causal correlation to Question 07. Question 54 emphasizes the

65see Figure 5.14
66Question 07: Effectively allocates available resources, e.g., time, people, money.
67Question 06: Prioritizes key objectives and focuses the groups activity on them.
68see Section 5.1.6, page 76
69Question 54: Helps the team to focus on goals and objectives.
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leaders willingness to personally help team members to focus on their goals. Question 07
on the other hand describes how the technical assets are allocated effectively. Therefore,
no causal correlation is apparent between both questions.

5.1.8 Question 08

Question 0870 investigates a serious and very common phenomenon in many research
laboratories: giving vague or misleading explanations to team members. This phenomenon
occurs for several reasons, which are not being investigated within the scope of this
questionnaire. Only the occurrence of this phenomenon in various groups is being captured
by the content of Question 08.
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Figure 5.15: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 08: Gives
vague or misleading explanations to team members.

The formulation of Question 08 and the “reverse” order of the occurrence values (“Never”
= positive, “Always” = negative) allows to test the concentration of the participants

70Question 08: Gives vague or misleading explanations to team members.
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when they were answering the questionnaire. The obtained pattern71 with no values 8 or
9 (= Always) for (almost) all groups indicates a high level of participant concentration
during the filling in of the questionnaire. The one person who judged her/his team leader
with 9 (= Always) must have done it knowingly.
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Figure 5.16: Correlation coefficients for Question 08: Gives vague or misleading explanations
to team members.

Almost 25% of the participants believe that their supervisors (the candidate excluded)
gives Often/Always vague or misleading explanations to team members. This either means
that the supervisor is not capable of dealing with her/his task or lack of communication
skills or the team members are not skilled enough to understand either their field or the
team leader’s explanations. Either way, the reason for this fact should be investigated
in more detail, because it can cause conflicts, frustration, or lack of trust within the
individual teams. Also 5% of the participants stated that they would give “Often” vague
or misleading explanations by themselves to their team members, which should also be
investigated in more detail.

71see Figure 5.15
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The candidate, on the other hand, was seen by 70% of the participants as “Never/Seldom”
giving vague or misleading explanations. Furthermore, 25% stated that the candidate
would “Occasionally” give vague or misleading explanations.

The calculated correlation coefficients72 for Question 0873 are within the interval
[-0.5, +0.5]. Therefore, no causal correlation at all exists between Question 08 and any
other question within the questionnaire.

72see Figure 5.16
73Question 08: Gives vague or misleading explanations to team members.
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5.1.9 Question 09

Question 0974 also investigates a serious and very common phenomenon in many research
laboratories: making no suggestions because of having no clue at all. This phenomenon
occurs for several reasons, which might seem to be very obvious for some readers, but those
reasons are not being investigated within the scope of this questionnaire. Only the occur-
rence of this phenomenon in various groups is being captured by the content of Question 09.
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Figure 5.17: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 09: Makes
NO suggestions (because she/he has no clue at all).

The formulation of Question 09 and the “reverse” order of the occurrence values (“Never”
= positive, “Always” = negative) test again the concentration of the participants while
they were answering the questionnaire. The obtained pattern75 with no 9 (= Always)
values for all groups indicates a high level of participant concentration during the filling
in of the questionnaire.

74Question 09: Makes NO suggestions (because she/he has no clue at all).
75see Figure 5.17
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All groups show almost identical pattern76 with two distinctive peaks at 1 (= Never) and
3 (= Seldom) and a small tail (< 10%) towards higher values (Often/Always). Only the
candidate shows a different picture. A 22% higher peak for 1 (= Never) compared to the
self-appraisal & supervisor group and no occurrence values above 5 (= Occasionally).
This means that the participants believe that the candidate either makes no suggestions
when she/he is not an expert in the field or that she/he has a very broad theoretical
& practical background and is capable of contributing to many/all fields within her/his
work-field.
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Figure 5.18: Correlation coefficients for Question 09: Makes NO suggestions (because she/he
has no clue at all).

Almost 20% of the participants believe that their supervisor “Occasionally/Often/Always”
has no clue or does not make any suggestions and more than 16% of the team members
(self-appraisal) believe that this fact applies to themselves. It is very unlikely, that
almost 20% of a research team has no clue at all. Thus, this fact can either be explained
for scientific research environments by a so-called “learning-curve effect”, where the whole
team has to learn about the project while it is carried out.

76see Figure 5.17
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The calculated correlation coefficients77 for Question 0978 are within the interval
[-0.5, +0.5]. Therefore, no causal correlation at all exists between Question 09 and any
other question within the questionnaire.

5.1.10 Question 10

Question 1079 asks for the team leader’s attitude about getting into the details of how
things work. This fact is essential for any project within a scientific research environment,
because these projects are very strongly task related and technically sophisticated.
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Figure 5.19: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 10: Enjoys
getting into the details of how things work.

77see Figure 5.18
78Question 09: Makes NO suggestions (because she/he has no clue at all).
79Question 10: Enjoys getting into the details of how things work.
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The obtained occurrence distributions80 show a similar pattern for all groups, except for
the supervisor: narrow peaks around “Often/Always”. However the candidate is again an
exception from this pattern in the sense that her/his occurrence pattern has only values
between “Often/Always” and no values at all in the other categories.
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Figure 5.20: Correlation coefficients for Question 10: Enjoys getting into the details of how
things work.

These pattern mean that all participants believe that the candidate really enjoys to get
into details and wants to know how things work. This should make her/him an ideal
candidate for working in scientific research projects at the “front-line” management level,
where she/he is directly involved with building, implementing, or running tasks. Also as
a technical advisor for a project leader in big or huge projects where the leader has to
focus on delegation and relationships within the team, her/his strong task focus would be
very useful to supply the project leader with the necessary task related information. This
fact also explains the low values (Never/Seldom) for the team leader. In large scientific
projects the project leader cannot focus on technical details. Delegation or collaboration
and assuring good relationships within the team are the main tasks about such a team

80see Figure 5.19
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leader. But a basic trust in her/his technological capabilities should still remain. This
fact is nicely represented by the distribution for the supervisor in Figure 5.19. The team
members (self-appraisal) believe that they have the necessary interest to get into the
details of how things work, which is very relevant for a scientific research environment.

The calculated correlation coefficients81 for Question 1082 are within the interval
[-0.5, +0.5], except for Question 1183 (0.549), which is still below 0.6. This slightly higher
value can be explained by the similarity of both questions. Question 10 asks about the
leaders skills to understand the assigned tasks and projects down to every single detail,
while Question 11 focuses on the technical skills of making things work and completing
the assigned tasks. Therefore, no causal correlation exists between Question 10 and any
other question within the questionnaire.

5.1.11 Question 11

Question 1184 asks about basic team leader traits to make things work and to complete
assigned tasks, which are essential in scientific research projects.

The obtained occurrence distributions85 show a similar pattern for all groups with a
peak maximum for category 8 (= above Often), except for the candidate, which has
its distinctive maximum at category 9 (= Always). Another interesting fact is that the
candidate has no occurrence values at all in the categories 1 to 6 (= “Never” to “Often”).
This means that the participants believe that the candidate is very good at making things
work and completing the assigned tasks and that she/he almost never fails in this aspect.
Also the self-appraisal group shows that the participants have a strong self-confidence in
their capabilities of completing the assigned tasks. But the participants believe that their
team leaders have a lower capability to complete tasks or make things work.

The calculated correlation coefficients86 for Question 1187 are smaller than 0.6, except for

81see Figure 5.20
82Question 10: Enjoys getting into the details of how things work.
83Question 11: Is good at making things work and completing the assigned tasks.
84Question 11: Is good at making things work and completing the assigned tasks.
85see Figure 5.21
86see Figure 5.22
87Question 11: Is good at making things work and completing the assigned tasks.



5.1 Task Focus 89

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%
N

or
m

al
iz

ed
 O

cc
ur

re
nc

e 
 [%

]

Research
Environment

Self-Appr. +
Team Leader

Candidate Self-
Appraisal

Team Leader

1
2
3
4
5
6
7
8
9

Question 11:

Figure 5.21: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 11: Is good
at making things work and completing the assigned tasks.

Question 0388 (0.607), Question 0589 (0.622), Question 2690 (0.687), and Question 3191

(0.611). Question 2592 (0.593) has a correlation coefficient close to 0.6.

There is a high correlation coefficient (0.687) between Question 11 and Question 26,
although there is no causal correlation between both questions. This high correlation
coefficient can be explained by the underlying leadership traits and their effects within
project management. Question 11 focuses on the technical skills of making things work
and completing the assigned tasks, while Question 26 concentrates on leading by example

88Question 03: Believes that nothing is more important than accomplishing a goal or task in time:
defines milestones and monitors closely.

89Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
90Question 26: Works (at least) as hard as anyone in the work group. Thereby motivating others to

achieve and stretch performance.
91Question 31: Enjoys establishing challenging goals for themselves and goes above and beyond what is

expected.
92Question 25: Sets high and clear standards for others by her/his own behavior.
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Figure 5.22: Correlation coefficients for Question 11: Is good at making things work and com-
pleting the assigned tasks.

and the effect that the team leader is working at least as hard as anyone else within the
team. The outcome is in both cases the same: goals are being accomplished. In the case
of Question 11 the task focus is cause for this result, while in the case of Question 26
the hard working leader achieves the objectives. Therefore, no modification is required
because there is no causal correlation between these questions.

Question 03, 05, 25, and 31 require also no modification because there is no causal
correlation to Question 11.
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5.1.12 Question 12

Question 1293 asks for the team leader’s knowledge and understanding of how to do basic
things. These traits can be very useful for any level of management, because it improves
the trust of team members in their leader and also facilitates the communication between
the leader and the team members.
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Figure 5.23: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 12: Knows
and understands how to do basic things.

The obtained distributions94 have an almost identical pattern, except for a small variation
for the self-appraisal. Most of the participants believe that within their environment almost
everyone knows and understands how to do basic things, even the supervisor, and especially
the candidate. It can be very dangerous for a team leader to believe that everyone is skilled
enough to do basic things and then to have a team member who either does not feel
confident enough or does not have the necessary know-how and understanding of how to
complete basic tasks.95 This latent threat is sometimes the starting point of huge conflicts

93Question 12: Knows and understands how to do basic things.
94see Figure 5.23
95see self-appraisal group in Figure 5.23.
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that arise when the team leader either overestimates one of her/his team members or the
team member tries to hide her/his lack of knowledge. In both cases, it is very difficult to
find the reason in an early stage that might lead to a huge conflict or resistance to carry out
basic tasks, which everybody assumes the team member is capable of doing, while she/he
actually is not. The reason for this fact is that it is always very embarrassing for someone
to admit that she/he is not capable of knowing or understanding basic things although
some team members are aware of their lack of knowledge96.
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Figure 5.24: Correlation coefficients for Question 12: Knows and understands how to do basic
things.

The calculated correlation coefficients97 for Question 1298 are within the interval
[-0.5, +0.5], except for Question 0599 (0.541) and Question 52100 (0.548). Both questions
show no causal correlation to Question 12. Therefore, no causal correlation at all exists
between Question 12 and any other question within the questionnaire.

96again, see self-appraisal group in Figure 5.23.
97see Figure 5.24
98Question 12: Knows and understands how to do basic things.
99Question 05: Recognizes what needs to be done and takes the initiative to make it happen.

100Question 52: Develops others by explaining or demonstrating relevant skills.
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5.2 Relationship Behavior

5.2.1 Question 13

Question 13101 asks about the team leader’s relationship behavior, if he shows concern for
the personal problems and well being of others and if he helps others to feel comfortable
within the group. In a scientific research environment teams are being formed for specific
research projects and the team members are changing after (or even during) every project.
Therefore, it is especially important to help newcomers to feel comfortable within the new
group and project.
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Figure 5.25: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 13: Shows
concern for the personal problems and well being of others. Helps others (es-
pecially newcomers) feel comfortable in the group.

The obtained occurrence distributions show similar patterns102: Distinctive peaks for

101Question 13: Shows concern for the personal problems and well being of others. Helps others (especially
newcomers) feel comfortable in the group.

102see Figure 5.25
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categories 7 (= Often), 8, and 9 (= Always), with varying maxima between the groups for
different categories. For all groups, less than 10% of the occurrence values were located in
the categories “Occasionally” down to “Never”. This rather small amount of people should
be investigated in more detail by interview to find the specific reason why they were
not feeling comfortable within the group and to help their team leaders to improve the
situation within their teams.
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Figure 5.26: Correlation coefficients for Question 13: Shows concern for the personal problems
and well being of others. Helps others (especially newcomers) feel comfortable
in the group.

The calculated correlation coefficients103 for Question 13104 are within the interval

103see Figure 5.26
104Question 13: Shows concern for the personal problems and well being of others. Helps others (especially

newcomers) feel comfortable in the group.
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[-0.5, +0.5], except for Question 27105 (0.521), Question 38106 (0.505), and Question 65107

(0.516), which are still below 0.6. Therefore, no causal correlation at all exists between
Question 13 and any other question within the questionnaire. Therefore, Question 13 does
not need to be modified.

5.2.2 Question 14

Question 14108 asks about the team leader’s awareness of what work is being done in the
team.
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Figure 5.27: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 14: Knows
(exactly and in detail) what work is being done in the team.

105Question 27: Models positive team attributes such as mutual respect, open communication, and full
participation.

106Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas
even when she/he disagrees with them.

107Question 65: Handles difficult people and situations effectively.
108Question 14: Knows (exactly and in detail) what work is being done in the team.
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The exact and detailed knowledge of the work that is being done within the team
facilitates the management tasks about the leader and improves the communication and
relationship between the leader and the individual team members, because it shows the
members that their work is being appreciated and valued by their superior.

The obtained occurrence distributions109 show a similar pattern for all groups with a max-
imum peak value in the category 7 (= Often), except for the candidate with a distinctive
and higher maximum for category 8. 15% of the participants believe that their team leader
hardly knows what work is being done within the team. This might either be a result of a
lack of communication or the fact that the project is already so big, that the leader has to
delegate specific tasks to subordinates and therefore does not know exactly and in detail
what kind of work is being done within the team.
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Figure 5.28: Correlation coefficients for Question 14: Knows (exactly and in detail) what work
is being done in the team.

The calculated correlation coefficients110 for Question 14111 are within the interval
109see Figure 5.27
110see Figure 5.28
111Question 14: Knows (exactly and in detail) what work is being done in the team.
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[-0.5, +0.5], except for Question 01112 (0.564), Question 03113 (0.523), Question 25114

(0.522), and Question 54115 (0.533). No causal correlation at all exists between Question 14
and the mentioned questions or any other question within the questionnaire. Therefore,
Question 14 does not need to be modified.

112Question 01: Let team members know what they are supposed to do: shifts, detailed tasks, etc. (develops
and suggests a plan of action for the group).

113Question 03: Believes that nothing is more important than accomplishing a goal or task in time:
defines milestones and monitors closely.

114Question 25: Sets high and clear standards for others by her/his own behavior.
115Question 54: Helps the team to focus on goals and objectives.
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5.2.3 Question 15

Question 15116 asks about the leader’s relationship behavior regarding the treatment
of her/his team members as equals, fairly and consistently and if the leader behaves
(emotionally) predictably.
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Figure 5.29: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 15: Treats
people as equals, fairly and consistently (behaves predictably).

The obtained occurrence distributions117 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
There is always a small amount (< 3%) who believe that either the team leader or they
might not treat someone as equals, fairly and consistently. In the case of the candidate,
about 12% of the team members believe that the candidate treats team members
“Never/Occasionally” as equals, fairly and consistently. This group of people should be
investigated in more detail to find out why they did not feel that they were being treated

116Question 15: Treats people as equals, fairly and consistently (behaves predictably).
117see Figure 5.29
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as equals or fairly. It was discovered in the previous section118, that the participants
believed that the candidate possesses better task related skills as most of the other people.
This strong task focus might either affect the self-confidence of some team members or the
candidate has a very strong related task focus but a rather weak relationship behavior. In
either case, it should be investigated by interviews what the reason might be and how the
situation could be improved for this small group of participants.
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Figure 5.30: Correlation coefficients for Question 15: Treats people as equals, fairly and consis-
tently (behaves predictably).

The calculated correlation coefficients119 for Question 15120 are within the interval
[-0.5, +0.5], except for Question 21121 (0.552), Question 27122 (0.588), and Question 64123

(0.511). No causal correlation exists between Question 15 and the mentioned questions or
118see Section 5.1, page 63
119see Figure 5.30
120Question 15: Treats people as equals, fairly and consistently (behaves predictably).
121Question 21: Honors other people’s (personal) boundaries.
122Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
123Question 64: Able to calm others in stressful situations.
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any other question within the questionnaire. Therefore, Question 15 does not need to be
modified.

5.2.4 Question 16

Question 16124 asks about how the team leader’s communication is perceived by the team
members. Active communication — actually starting the conversations — is especially
important for the team leader to remove or overcome the hierarchical barrier perceived or
assumed by the individual team members or subordinates. The communication processes
are facilitated if the team leader actively starts conversations during coffee breaks,
spontaneous visits of work places, etc. and not only seals herself/himself off in her/his
office behind her/his desk or even makes it harder to be reached by her/his team members
by additional barriers such as being sealed off by a secretary.
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Question 16:

Figure 5.31: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 16: Commu-
nicates actively (i.e., starts conversations) with team members.

124Question 16: Communicates actively (i.e., starts conversations) with team members.
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The obtained occurrence distributions125 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The
supervisor and the candidate are being perceived by less than 10% of the participants as
being “Seldom” the active part in starting any conversation. There were no occurrence
values for 1 (= Never) or 2 (Never/Seldom) for the candidate, while the supervisor is being
perceived by 3% as 1 (= Never) or 2 (Never/Seldom) actively starting any conversation.
In both cases, those small groups (< 10%) should be located and interviewed to find out
the reason for the perceived communication barriers.
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Figure 5.32: Correlation coefficients for Question 16: Communicates actively (i.e., starts con-
versations) with team members.

The calculated correlation coefficients126 for Question 16127 are within the inter-

125see Figure 5.31
126see Figure 5.32
127Question 16: Communicates actively (i.e., starts conversations) with team members.
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val [-0.5, +0.5], except for Question 38128 (0.537) and Question 46129 (0.536). Both,
Question 16 and Question 38 ask for the team leader’s communication skills. Question 16
more generally describes the global daily communication between the team leader and the
team members to make them feel more comfortable within the team, while Question 38
focuses on specific task related information exchanges. Question 46 asks specifically for the
team spirit within the team. This feeling can be influenced by active communication, but
there are many other factors (e.g., clear and defined tasks, work conditions, time pressure
and other stress factors) that could have an influence on the team spirit. Therefore, no
causal correlation exists between Question 16 and the mentioned questions or any other
question within the questionnaire and Question 16 does not need to be modified.

128Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas
even when she/he disagrees with them.

129Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the
project or organization.



5.2 Relationship Behavior 103

5.2.5 Question 17

Question 17130 asks about the team leader’s readiness to acknowledge her/his own
mistakes and take corrective action. Admitting her/his own mistakes and taking corrective
action strengthens mutual trust and improves the leader-follower relationships.
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Question 17:

Figure 5.33: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 17: Acknowl-
edges her/his own mistakes and takes corrective action.

The obtained occurrence distributions131 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
The participants see themselves in almost 84% of the cases “Often to Always” (7 to 9)
acknowledging their own mistakes (self-appraisal), while they perceive the candidate
in 73% and the supervisor in only 60% acknowledging their own mistakes and taking
corrective action. The reason for this perception or ignorance of their own mistakes by the
supervisor or the candidate should be investigated in more detail by interviewing both

130Question 17: Acknowledges her/his own mistakes and takes corrective action.
131see Figure 5.33
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groups, the participants and supervisors/candidate.

The calculated correlation coefficients132 for Question 17133 are smaller than 0.6, except for
Question 27134 (0.618) and Question 38135 (0.642). Question 28136 (0.589), Question 57137

(0.586), and Question 65138 (0.564) have a correlation coefficient close to 0.6.
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Figure 5.34: Correlation coefficients for Question 17: Acknowledges her/his own mistakes and
takes corrective action.

The correlation coefficients for Question 27 and 38 can be explained by a weak causal
connection between both questions with Question 17. Acknowledging her/his own mistakes

132see Figure 5.34
133Question 17: Acknowledges her/his own mistakes and takes corrective action.
134Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
135Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas

even when she/he disagrees with them.
136Question 28: Has high moral standards. Can be trusted with confidential information.
137Question 57: Spends time effectively teaching or mentoring team members.
138Question 65: Handles difficult people and situations effectively.
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reflects a part of positive team attributes, which are being addressed in Question 27. Also
listening receptively to suggestions and agreeing with those suggestions even when the team
leader disagrees with them has a causal correlation to acknowledging her/his own mistakes.
However, the content of Question 17 only represents a small part of both questions and
therefore no modification of Question 17 is required. The same facts apply to Question 65.
Handling difficult people effectively also includes acknowledging her/his own mistakes,
but the overlap between both questions is rather small and requires no modification of
Question 17. No causal correlation at all exists between Question 17 and the rest of the
questions within the questionnaire. Therefore, Question 17 does not need to be modified.

5.2.6 Question 18

Question 18139 asks if the team leader discloses her/his thoughts and feelings to group
members.
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Figure 5.35: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 18: Discloses
thoughts and feelings to group members.

139Question 18: Discloses thoughts and feelings to group members.
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Disclosing of feelings and thoughts by superiors helps their team members to put
themselves at ease and to understand that they are not (always) the reason for the team
leader’s worries or strains. People tend to think that they are responsible for the feelings
of their team members or superiors and if one of those people has a so-called “bad day”,
then the stress upon them might increase and affect their relationships or even the quality
of their work. Therefore, it is important for a team leader to disclose to a certain degree
her/his feelings towards the work group.
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Figure 5.36: Correlation coefficients for Question 18: Discloses thoughts and feelings to group
members.

The obtained occurrence distributions140 vary considerably from each other. The partic-
ipants believe that about 62% of themselves “Often” (7) to “Always” (9) disclose their
thoughts and feelings towards their team members, while they perceive only 44% for
the candidate and only 33% for their supervisor. On the other hand, the participants
believe that they “Never” (1) to “Seldom” (3) disclose their feelings only in 8% of the cases
and that the candidate in 17% and their team leader in 27% of the cases “Never” (1)
to “Seldom” (3) disclose their thoughts towards their team members. The reasons for

140see Figure 5.35
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disclosing or hiding personal feelings and thoughts strongly depend on the personality
of persons involved and are not investigated within this work. However, merely the
perception of this fact by team members might already induce more or less severe ef-
fects on the relationships within the team itself or on the quality of work they might deliver.

The calculated correlation coefficients141 for Question 18142 are within the interval
[-0.4, +0.4]. Therefore, no causal correlation at all exists between Question 18 and any
other question within the questionnaire.

141see Figure 5.36
142Question 18: Discloses thoughts and feelings to group members.
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5.2.7 Question 19

Question 19143 asks about the team leader’s readiness to give honest and fair answers.
Honesty and fairness are the foundations on which trust and relationships between humans
(and not only work teams) are built upon. Therefore, it is essential for a leader to give
honest and fair answers to her/his team members.

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

N
or

m
al

iz
ed

 O
cc

ur
re

nc
e 

 [%
]

Research
Environment

Self-Appr. +
Team Leader

Candidate Self-
Appraisal

Team Leader

1
2
3
4
5
6
7
8
9

Question 19:

Figure 5.37: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 19: Gives
team members honest and fair answers.

The obtained occurrence distributions144 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
The participants believe that in 84% of all the cases they give honest and fair answers.
For the candidate they believe that she/he gives in almost 86% honest and fair answers
and in the case of the supervisor only in 70%. The important difference between those
pattern lies in the tails towards the lower values from 5 (= Occasionally) to 3 (= Seldom)
to 1 (= Never). The participants believe that they themselves Occasionally (= 4 to 6)

143Question 19: Gives team members honest and fair answers.
144see Figure 5.37
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to Never (= 1 to 3) give honest and fair answers in only 5.4% of all cases. They further
believe that the candidate does the same in 7.3% of all cases and their supervisor
(excluding the candidate) in 27.3%. This indicates that the trust in the team leader’s
answers is only given in about slightly more than two third of all cases. The reasons for
this lack of trust towards the superiors lies beyond the scope of this work and should be
investigated through interviews in more detail.
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Figure 5.38: Correlation coefficients for Question 19: Gives team members honest and fair an-
swers.

The calculated correlation coefficients145 for Question 19146 are smaller than 0.6, ex-
cept for Question 27147 (0.671), Question 28148 (0.642), Question 51149 (0.618), and

145see Figure 5.38
146Question 19: Gives team members honest and fair answers.
147Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
148Question 28: Has high moral standards. Can be trusted with confidential information.
149Question 51: Likes to use her/his leadership power to help subordinates grow.
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Question 52150 (0.657). Question 25151 (0.560) has a correlation coefficient close to 0.6.

Question 19 has only weak causal correlations to Question 25, 27, 28, 51, and 52. Giving
team members honest and fair answers can be accounted for as modeling positive team
attributes, having high moral standards, helping subordinates to grow, developing others
or setting high and clear standards for others by her/his own behavior. This explains
the slightly elevated (0.55 < x < 0.66) correlation coefficients, but the causal overlap in
content is rather small for all five questions. Therefore, Question 19 does not need to be
modified.

5.2.8 Question 20

Question 20152 deals with a very sensitive issue: the team leader’s conscience and worries
about jeopardizing relationships when correcting mistakes.
International scientific research communities are rather small groups of up to a maximum
of a few hundred specialists who know each other very well, at least from their publications
and presentations. Therefore, it is essential to consider the consequences and effects on
relationships within teams or communities when correcting mistakes. On the other hand,
scientists and researchers are obliged to check and verify not only their own results, but
also the results of their team members, colleagues, and superiors and correct eventual
mistakes immediately.

Question 20 addresses only the perception of the team members within research commu-
nities about their team leader’s (and the candidate’s) conscience and inhibition threshold
of jeopardizing relationships with team members and colleagues when correcting mistakes,
which happens in most of the cases in public. Neither the reasons nor the effects of having
rather low or high thresholds are considered within Question 20, only the perception of
the threshold itself is being considered.

The obtained occurrence distributions153 show completely different patterns for all groups.
The participants perceived occurrence values are given in Table 5.2. Surprisingly, the
occurrence values for the participants (self-appraisal) and the supervisor are almost
identical, only the values for the candidate vary considerably from the so-called “average”

150Question 52: Develops others by explaining or demonstrating relevant skills.
151Question 25: Sets high and clear standards for others by her/his own behavior.
152Question 20: Does not worry about jeopardizing relationships when correcting mistakes.
153see Figure 5.39
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Figure 5.39: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 20: Does not
worry about jeopardizing relationships when correcting mistakes.

Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 17.1% 22.0% 61.0%
Self-Appraisal 24.3% 45.9% 29.7%
Supervisor 24.2% 45.5% 30.3%

Table 5.2: Obtained occurrence values for Question 20.

established by the self-appraisal and supervisor groups. The reason for this difference
might be the strong commitment of the candidate towards science and research which
she/he seems to value higher (almost twice as much as her/his superiors and colleagues)
than the worries about jeopardizing the relationships towards team members. This
attitude could maybe be changed by improved communication skills without jeopardizing
her/his commitment towards science and research, which seems to have a huge importance
in her/his life.
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Figure 5.40: Correlation coefficients for Question 20: Does not worry about jeopardizing rela-
tionships when correcting mistakes.

The calculated correlation coefficients154 for Question 20155 are within the interval
[-0.4, +0.4] (except for one single value which is 0.421). Therefore, no causal correlation
at all exists between Question 20 and any other question within the questionnaire.

154see Figure 5.40
155Question 20: Does not worry about jeopardizing relationships when correcting mistakes.
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5.2.9 Question 21

Question 21156 asks about the team leader’s attitude towards honoring other people’s (per-
sonal) boundaries.
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Figure 5.41: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 21: Honors
other people’s (personal) boundaries.

As already discussed in the previous section157, international scientific research communi-
ties are rather small groups of up to a maximum of a few hundred specialists who know
each other very well, at least from their publications and presentations. Therefore, it
is also essential to consider and honor the personal boundaries of each individual team
member. Those boundaries might vary by large extents between different individuals
which might result on an international research “platform” from different country related
habits, cultural differences, or various other reasons158. Therefore, each team member has
different personal boundaries and it might be difficult for a team leader in an international
research environment to treat each individual’s boundaries with the appropriate respect.

156Question 21: Honors other people’s (personal) boundaries.
157see Section 5.2.8 , page 110
158see [17], Geert Hofstede, “Cultural Dimensions”, http://www.geert-hofstede.com/, September 2008.

http://www.geert-hofstede.com/
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Thus, Question 21 asks how the participants perceive the supervisors (and candidate’s)
respect towards other people’s boundaries.

The obtained occurrence distributions159 show a similar pattern for all groups: distinctive
maximum peaks in the category 7 (= Often). Furthermore, all groups show only minor
differences in their pattern which suggests that a so-called “international code of conduct”
has been developed and which all team leaders and members respect more or less
successfully — but in the same way — despite the huge cultural differences that might
appear within a single research team.
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Figure 5.42: Correlation coefficients for Question 21: Honors other people’s (personal) bound-
aries.

The calculated correlation coefficients160 for Question 21161 are within the interval
[-0.5, +0.5], except for Question 15162 (0.552). This slightly elevated value can be

159see Figure 5.41
160see Figure 5.42
161Question 21: Honors other people’s (personal) boundaries.
162Question 15: Treats people as equals, fairly and consistently (behaves predictably).
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explained by a small causal overlap between the content of both questions. Honoring
other people’s (personal) boundaries and treating people as equals, fairly and consistently
has small overlaps, but both questions ask for independent leadership traits. Therefore,
Question 21 does not need to be modified.

5.2.10 Question 22

Question 22163 asks about the team leader’s capability to regularly achieve “win-win” out-
comes.
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Figure 5.43: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 22: Regularly
achieves “win-win” outcomes.

Apart from their normal regular payment, there is no additional income for scientists
and researchers in international research laboratories if they — more or less “voluntarily”
— participate in research projects which provide them with additional “unpaid” night-
shifts, work, discussions and disputes, often very cumbersome journeys (to save money),
etc. Therefore, it is an important and delicate task for a team leader in such a research

163Question 22: Regularly achieves “win-win” outcomes.
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environment to achieve “win-win” outcomes for both, herself/himself and the team members
participating to her/his research projects. Question 22 addresses the team leader’s skills
to recognize, establish or locate, and finally communicate “win-win” outcomes to her/his
team members.
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Figure 5.44: Correlation coefficients for Question 22: Regularly achieves “win-win” outcomes.

The obtained occurrence distributions164 show a similar pattern for all groups: distinctive
maximum peaks for both categories 5 (= Occasionally) and 7 (= Often). These results
underline the difficulty of establishing regularly “win-win” outcomes for both the team
leader and her/his team members. The participants believe that they more often achieve
“win-win” outcomes compared to their supervisors. This fact might result either from a
facilitated communication between peers compared to the personal distance between team
leaders and team members or the “win-win” outcomes achieved by the participants do not
have the same scale compared to the ones achieved by team leaders, who sometimes have
to carry the responsibility for huge projects for several years. The reason for this difference
is beyond the scope of this work and should be investigated in more detail by personal
interviews.

164see Figure 5.43
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The calculated correlation coefficients165 for Question 22166 are within the interval
[-0.4, +0.4], except for Question 42167 (0.406). No causal correlation exists between
Question 22 and any other question within the questionnaire and Question 22 does not
need to be modified.

5.2.11 Question 23

Question 23168 asks about the team leader’s capability to identify and promote opportu-
nities for collaboration.
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Figure 5.45: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 23: Identifies
and promotes opportunities for collaboration.

As already discussed in the previous section169, apart from their normal regular payment,
165see Figure 5.44
166Question 22: Regularly achieves “win-win” outcomes.
167Question 42: Is capable of juggling multiple demands.
168Question 23: Identifies and promotes opportunities for collaboration.
169section see Section 5.2.10, page 115
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there is no additional income for scientists and researchers in international research
laboratories if they — more or less “voluntarily” — participate in research projects
which provide them with additional “unpaid” night-shifts, work, discussions and disputes,
often very cumbersome journeys (to save money), etc. Therefore, it is important for a
team leader in such a research environment to identify and promote opportunities for
collaboration. Question 23 addresses the team leader’s skills to identify and promote
opportunities for collaboration.
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Figure 5.46: Correlation coefficients for Question 23: Identifies and promotes opportunities for
collaboration.

The obtained occurrence distributions170 show totally different patterns for all groups.
The supervisor has a distinctive maximum of almost 40% in the category 9 (= Always).
The candidate has a double peak at 7 (= Often) and 8 (Often/Always) with a maximum
of almost 34% in the category 8. The participants see themselves with a maximum of
almost 30% in the category 7 (= Often). The lower values for the candidate and self-
appraisal groups might result from the fact that they do not always have the formal power
within the research hierarchy to identify and promote opportunities for collaboration as

170see Figure 5.45
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they are available to supervisors who, through their experiments, have access to bigger
circles in the higher hierarchy of other research laboratories or projects.

The calculated correlation coefficients171 for Question 23172 are within the interval
[-0.5, +0.5], except for Question 58173 (0.515). No causal correlation exists between
Question 23 and the mentioned question or any other question within the questionnaire.
Therefore, Question 23 does not need to be modified.

5.2.12 Question 24

Question 24174 asks about the team leader’s concern of how her/his decisions affect the
lives of others.
As already discussed in Section 5.2.8 (page 110), international scientific research commu-
nities are rather small groups of up to a maximum of a few hundred specialists who know
each other very well, at least from their publications and presentations. Therefore, it is
essential to know how her/his decisions affect the lives of others. Team leaders have to
consider the consequences and effects on relationships within teams or communities when
they make decisions that might affect the lives of other, e.g., changed working conditions,
move for longer periods to other research laboratories which might be in other countries,
more responsibility, etc.

Question 24 addresses only the perception of the team members within research commu-
nities about their team leader (and the candidate) conscience and concern of how their
decisions affect the lives of others. Neither the reasons nor the effects of having rather
strong or weak concerns are considered within Question 24, only the perception of the
existence of such concerns is being considered.

The obtained occurrence distributions175 show a similar pattern for all groups: distinctive
maximum peaks for the category 7 (= Often). The participants see themselves as having
rather strong concerns compared to the other groups. The supervisor group and the
candidate have a lower concern about how their decisions affect other people. One reason
for this lower concern might be the assumption that every researcher has at least one
academic degree and is therefore capable of judging, discussing and defending her/his

171see Figure 5.46
172Question 23: Identifies and promotes opportunities for collaboration.
173Question 58: Explains how the team fits into the project or company objectives.
174Question 24: Is concerned with how her/his decisions affect the lives of others.
175see Figure 5.47
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Figure 5.47: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 24: Is con-
cerned with how her/his decisions affect the lives of others.

opinion about the team leaders decisions on her/his own. Supervisors and the candidate
assume that team members will “raise their voice” and make her/him aware if their
decisions affect their lives in an unpleasant way. This assumption might be true in many
cases, but the reality176 seems to be different than this assumption. Therefore, supervisors
and the candidate should actively177 discuss their decisions with their team members in
appropriate environments178 before they announce them in front of the group and push
some members by their decisions “with their backs against a wall”.

The calculated correlation coefficients179 for Question 24180 are within the interval

176see Figure 5.47
177i.e., starting the discussions by themselves
178e.g., privately and in a relaxed environment (during coffee breaks)
179see Figure 5.48
180Question 24: Is concerned with how her/his decisions affect the lives of others.
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Figure 5.48: Correlation coefficients for Question 24: Is concerned with how her/his decisions
affect the lives of others.

[-0.5, +0.5], except for Question 27181 (0.534) and Question 65182 (0.504). The slightly
higher correlation coefficient for Question 27 can be explained by a small causal overlap
with the content of Question 24. Being concerned with how a leader’s decisions affect
the lives of others can also be seen as modeling positive team attributes, but the
overlap is very small. Therefore, no causal correlation exists between Question 24 and
any other question within the questionnaire and Question 24 does not need to be modified.

181Question 27: Models positive team attributes such as mutual respect, open communication, and full
participation.

182Question 65: Handles difficult people and situations effectively.
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5.3 Leading by Example

5.3.1 Question 25

Question 25183 asks if the team leader sets high and clear standards for others by her/his
own behavior.
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Figure 5.49: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 25: Sets high
and clear standards for others by her/his own behavior.

Setting high and clear standards by her/his own behavior in international research
laboratories means that the team leader prepares carefully for talks and thereby does not
waste the time of the team while they are listening to the leaders presentations. It also
includes the leaders daily behavior like dressing appropriately, treating colleagues and
team members with the outmost respect, keeping an orderly office and work place, so that
other team members are not bothered or handicapped. Furthermore, appearing on time
for meetings, preparing carefully for the meeting, keeping her/his comments short and
clear and thereby not wasting the time of her/his colleagues, etc.

183Question 25: Sets high and clear standards for others by her/his own behavior.
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The obtained occurrence distributions184 show a different pattern for all groups. The
participants believe that in only 60% of all the cases their supervisor is Often (= 7) to
Always (= 9) capable of motivating their team members by their own behavior. They
also believe that their behavior motivates their colleagues and team members in 64%
of all cases. The candidate represents an exception from this trend. Almost 88% of the
participants believe that the candidate sets Often (= 7) to Always (= 9) high and clear
standards by her/his own behavior. The candidate pattern shows a distinctive peak at
9 (= Always) with an amplitude of almost twice as high as all the other group maxima.
Therefore, the candidate seems to set — not only a good example, but also — high and
clear standards for others by her/his own behavior. The difference of the self-appraisal
and supervisor groups from the candidate should be investigated by interviews in more
detail to find out if some of the behaviors are just bothering team members or if they
actually affect the team’s work performance.
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Figure 5.50: Correlation coefficients for Question 25: Sets high and clear standards for others
by her/his own behavior.

184see Figure 5.49
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The calculated correlation coefficients185 for Question 25186 are smaller than 0.6, except
for Question 01187 (0.602), Question 05188 (0.621), Question 26189 (0.717), Question 52190

(0.603), and Question 54191 (0.609). Question 03192 (0.593), Question 11193 (0.593), and
Question 50194 (0.581) have a correlation coefficient close to 0.6.

Question 01, 03, 05, 11, 50, 52, and 54 have a correlation coefficient close to 0.6, but they
do not show any close causal correlation to Question 25. The higher correlation coefficient
can be explained by weak content overlaps. Setting high and clear standards for others
by her/his own behavior has a weak relation to letting employees know what they are
supposed to do, recognizing what needs to be done, developing others by demonstrating
relevant skills, helping others team to focus on goals, accomplishing a goal or task in time,
being good at making things work and completing assigned tasks, and paying attention
to the team’s performance. But all these overlaps are rather weak and asking for different
independent directions and traits. Therefore, Question 25 does not need to be modified
because of these mentioned questions.

Question 25 and 26 have a correlation coefficient of 0.717, which is higher than the afore-
mentioned values. Setting high and clear standards for others by her/his own behavior
has a stronger relation to working (at least) as hard as anyone in the work group and
thereby motivating others to achieve and stretch performance than the previous questions.
Question 25 is a more general question which is also related to moral standards and general
behavior and not only to task specific traits as the formulation for Question 26. Therefore,
Question 25 should be modified to the following formulation to distinguish it clearly from
the task specific focus of Question 26:

Question 25∗: Sets high and clear standards for others by her/his own behav-
ior towards team members.

185see Figure 5.50
186Question 25: Sets high and clear standards for others by her/his own behavior.
187Question 01: Let team members know what they are supposed to do: shifts, detailed tasks, etc. (develops

and suggests a plan of action for the group).
188Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
189Question 26: Works (at least) as hard as anyone in the work group. Thereby motivating others to

achieve and stretch performance.
190Question 52: Develops others by explaining or demonstrating relevant skills.
191Question 54: Helps the team to focus on goals and objectives.
192Question 03: Believes that nothing is more important than accomplishing a goal or task in time:

defines milestones and monitors closely.
193Question 11: Is good at making things work and completing the assigned tasks.
194Question 50: Pays attention to team’s performance. Supports and gives feedback.
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5.3.2 Question 26

Question 26195 asks if the team leader works (at least) as hard as anyone in the work group
and if she/he thereby motivates team members to achieve or even stretch their performance
levels.
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Question 26:

Figure 5.51: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 26: Works
(at least) as hard as anyone in the work group. Thereby motivating others to
achieve and stretch performance.

It is almost daily routine in scientific research projects to achieve challenging goals such
as doing an experiment that has never been done before or using new procedures, because
the old ones did not reach the required accuracy or performance levels. Therefore, it is
essential to achieve or even stretch the teams typical performance levels, either by working
very hard and long or by using methods which deviate from standard procedures and
thereby induce a lot of stress in the involved personnel. The team members will only
follow in such processes if the leader also works very hard, takes (at least) the same risks,
and shows her/his commitment towards the project and the team. A team leader who

195Question 26: Works (at least) as hard as anyone in the work group. Thereby motivating others to
achieve and stretch performance.
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only dedicates the normal so-called “8-to-5” working hours to her/his research project will
hardly be able to motivate her/his team members to go beyond this standard time-frame.

Another motivation for the team is also when problems are being solved “over night”. This
means for example that the team leader still keeps on dealing with a problem that occurred
shortly before the rest of the team left the work place and that she/he presents the next
morning either a small report about the possible solutions that should be considered or
can be excluded or even the solution itself. It is very frustrating for team members to
return back the next morning and to discover that the problem still exists and that the
team leader either spent a nice evening or had a good-night sleep. Therefore, working (at
least) as hard as anyone else in the team motivates team members to achieve and even
stretch their performance. Thus, Question 26 asks about the team leaders readiness to go
beyond the standard working hours and thereby motivates her/his team members.

The obtained occurrence distributions196 show a different pattern for all groups. 81% of
the participants are willing to work “Often/Always” as hard as anyone in their team.
The also believe that only 70% of their supervisor would be willing to do so. The
pattern for the candidate shows a completely different picture. 97.6% of the partici-
pants believe that the candidate “Often/Always” works at least as hard as anyone else
in the team and 81% believe that the candidate “Always” works at least as hard as
anyone else and thereby motivates her/his team members to stretch their own performance.

The calculated correlation coefficients197 for Question 26198 are smaller than 0.6, except
for Question 03199 (0.603), Question 05200 (0.616), Question 11201 (0.687), Question 25202

(0.717), Question 31203 (0.662), and Question 42204 (0.604). Question 54205 (0.556) has a
correlation coefficient close to 0.6.

196see Figure 5.51
197see Figure 5.52
198Question 26: Works (at least) as hard as anyone in the work group. Thereby motivating others to

achieve and stretch performance.
199Question 03: Believes that nothing is more important than accomplishing a goal or task in time:

defines milestones and monitors closely.
200Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
201Question 11: Is good at making things work and completing the assigned tasks.
202Question 25: Sets high and clear standards for others by her/his own behavior.
203Question 31: Enjoys establishing challenging goals for themselves and goes above and beyond what is

expected.
204Question 42: Is capable of juggling multiple demands.
205Question 54: Helps the team to focus on goals and objectives.
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Figure 5.52: Correlation coefficients for Question 26: Works (at least) as hard as anyone in the
work group. Thereby motivating others to achieve and stretch performance.

Question 03, 05, 11, 31, 42, and 54 have a weak causal connection to Question 26, because
accomplishing a goal or task in time, or recognizing what needs to be done, or being good
at making things work and completing assigned tasks, or setting high and clear standards
for others by her/his own behavior, or establishing challenging goals for themselves,
or being capable of juggling multiple demands, or helping the team to focus on goals
and objectives always requires to work (at least) as hard as anyone in the work group.
Thus, Question 26 is a global summary containing small content parts of all the other
mentioned questions which point in different and independent directions. Question 26
requires no modification because there is no strong causal correlation to the other questions.

The high correlation coefficient between Question 26 and 25 was already discussed in the
previous section.206

206see Section 5.3.1, page 122.
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5.3.3 Question 27

Question 27207 asks about the team leader’s capabilities to model positive team attributes
such as mutual respect, open communication, and full participation.
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Figure 5.53: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 27: Models
positive team attributes such as mutual respect, open communication, and full
participation.

As already discussed in a previous section208, international scientific research communities
are rather small groups of up to a maximum of a few hundred specialists who know each
other very well, at least from their publications and presentations. Typically, teams change
when a collaboration is dissolved after finishing a project or new members join or leave
the team while the project is being carried out. However, the mentioned community stays
roughly the same with only minor fluctuations and it is likely that team members will
work together again for a different project after the previous project has been finished.

207Question 27: Models positive team attributes such as mutual respect, open communication, and full
participation.

208see Section 5.2.8, page 110
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Therefore, it is essential for a team leader to model positive team attributes such as
mutual respect, full participation, etc. to motivate her/his actual team and also to prepare
for future projects she/he might lead with at least some of the previous team members.
Typically, new team members joining the team orient themselves in their motivation and
behavior compared to team members who have already worked with the team leader in
previous projects. Thus, modeling positive team attributes might not only have effects on
the current team, but might also disturb or facilitate future projects in which the team
leader could be involved with at least parts of her/his previous team.

The obtained occurrence distributions209 show a similar pattern for all groups: distinctive
maximum peaks within the upper two categories from 7 (= Often) to 8 (= Often/Always).
The tails towards lower category values (Occasionally (=5) to Never (= 1)) are the im-
portant parts of the distributions. The participants believe that more than 24% of their
supervisor are only “Occasionally” to “Never” modeling positive team attributes, while
in less than 20% of all cases the candidate is perceived as not modeling positive team
attributes. On the other hand, the participants believe that in less than only 14% of
all cases they are not modeling positive team attributes. It is important to study these
groups and the reasons why they believe that their supervisors are not modeling positive
team attributes. A change in the team leader’s behavior might improve the motivation
and even enhance the performance of the whole team.

The calculated correlation coefficients210 for Question 27211 are smaller than 0.6, ex-
cept for Question 17212 (0.618), Question 19213 (0.671), Question 46214 (0.699), and
Question 62215 (0.628). Question 15216 (0.588), Question 37217 (0.580), Question 51218

(0.582), and Question 57219 (0.590) have a correlation coefficient close to 0.6.

209see Figure 5.53
210see Figure 5.54
211Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
212Question 17: Acknowledges her/his own mistakes and takes corrective action.
213Question 19: Gives team members honest and fair answers.
214Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
215Question 62: Openly shares information with others.
216Question 15: Treats people as equals, fairly and consistently (behaves predictably).
217Question 37: Encourages team members to express ideas/suggestions and gives ALL team members a

chance to voice their opinions.
218Question 51: Likes to use her/his leadership power to help subordinates grow.
219Question 57: Spends time effectively teaching or mentoring team members.
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Figure 5.54: Correlation coefficients for Question 27: Models positive team attributes such as
mutual respect, open communication, and full participation.

Question 19 and 46 have high correlation coefficients which lie inside the interval
[0.67, 0.70]. This can be explained by content overlaps in the questions. Giving team mem-
bers honest and fair answers, or creating a real feeling of teamwork within the team can be
seen as a part of modeling positive team attributes. Question 27 asks about general leader
attributes, while Question 19 and 46 focus on specific character traits like honesty and
fairness or a feeling of teamwork. There is no strong content overlap between Question 27
and 46, despite the high correlation coefficient. Question 27 is modified (by deleting “open
communication”) to the following formulation to reduce the correlation to Question 19:

Question 27∗: Models positive team attributes such as mutual respect and full
participation.
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5.3.4 Question 28

Question 28220 asks about the team leader’s moral standards and if she/he can be trusted
with confidential information.
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Figure 5.55: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 28: Has high
moral standards. Can be trusted with confidential information.

Research projects are usually finished by publishing obtained result in journals or
presenting them at conferences, or by writing a Master or PhD thesis. In all cases, the
obtained results have to be kept confidential until they are published and mutual trust
between team leader and team members is essential. The team leader has to make sure
that names in the publications and presentations are quoted according to the contributed
work and achieved results. If this very fragile band of trust is broken once then a researcher
is marked for the rest of her/his career and working in teams will become very difficult for
her/him. Therefore, high moral standards up to the level that one can be trusted even with
confidential information is a very important issue for both team leaders and team members.

220Question 28: Has high moral standards. Can be trusted with confidential information.
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The obtained occurrence distributions221 show an almost identical pattern for all groups:
distinctive maximum peaks for the category 9 (= Always). The trust in the candidate
is almost identical to the self-trust of the participants in themselves. Surprisingly, more
than 15% of the participants believe that their supervisor Never (= 1) or Seldom (= 3)
has high moral standards and cannot be trusted with confidential information. This group
of participants should be investigated more in detail to find out the reasons why they
believe that their supervisors do not have high moral standards or cannot be trusted.
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Figure 5.56: Correlation coefficients for Question 28: Has high moral standards. Can be trusted
with confidential information.

The calculated correlation coefficients222 for Question 28223 are smaller than 0.6, except

221see Figure 5.55
222see Figure 5.56
223Question 28: Has high moral standards. Can be trusted with confidential information.
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for Question 19224 (0.642). Question 17225 (0.589) and Question 27226 (0.564) have a
correlation coefficient close to 0.6.

Specific leadership traits like giving honest and fair answers, or acknowledging own
mistakes, or modeling positive team attributes can be summarized into the formulation
“having high moral standards”. Despite this fact, Question 28 is not strongly overlapping
with Question 17, 19, or 27, because these three questions describe rather specific and
independent attributes. On the other hand, Question 28 summarizes several leader
attributes and, in addition, specifies the level to which these attributes should reach:
“Can be trusted with confidential information”. Therefore, no strong causal correlation
exists between Question 28 and the mentioned questions or any other question within the
questionnaire and the formulation of Question 28 does not need to be modified.

224Question 19: Gives team members honest and fair answers.
225Question 17: Acknowledges her/his own mistakes and takes corrective action.
226Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
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5.3.5 Question 29

Question 29227 asks about the team leader’s attitude towards taking credit for other peo-
ple’s ideas.
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Figure 5.57: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 29: Would
never try to take credit for other people’s ideas.

Scientific research projects “live” and “grow” from people’s ideas, which are basically
intangible assets that cannot be easily identified as an individual person’s property. Thus,
there exists the immanent risk that team members or team leaders try to take credit
for other people’s ideas by publishing them as their own. Not only a direct use of other
people’s ideas, but also just the immanent threat that a person would be capable or willing
to take credit for one’s ideas can drop moral and destroy open communication within
a team. Therefore, a leader should be permanently concerned with this important issue
and make sure that no one within the team ever tries to take credit for other people’s ideas.

The obtained occurrence distributions228 show an almost identical pattern for all groups:
227Question 29: Would never try to take credit for other people’s ideas.
228see Figure 5.57
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distinctive maximum peaks for the category 9 (= Always) and, in addition, distinctive
peaks of about 13% for category 1 (= Never). It seems that about 13% of the participants
had difficulties in correlating the performance key229 to the formulation of Question 29,
since these peaks occur for all categories with the same magnitude. Therefore, Question 29
will be modified230 to the following formulation to allow a clear correlation between the
content and the performance key categories:

Question 29∗: Would try to take credit for other people’s ideas.
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Figure 5.58: Correlation coefficients for Question 29: Would never try to take credit for other
people’s ideas.

The calculated correlation coefficients231 for Question 29232 are within the interval
[-0.31, +0.31]. Therefore, no causal correlation exists between Question 29 and any other
question within the questionnaire.

2291 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.
230by deleting the word “never ”
231see Figure 5.58
232Question 29: Would never try to take credit for other people’s ideas.
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5.3.6 Question 30

Question 30233 asks if the team leader shows favoritism (in an unfair amount) towards
some people within the team.
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Figure 5.59: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 30: Shows
favoritism (in an unfair amount) towards some people.

Favoritism exists in any kind of team, from families to professional football teams. Team
leaders have to be aware of this fact and try to carefully distinguish between professional
decisions and friendship favors. Sophisticated communication skills can reduce the risk that
some team members feel excluded or isolated and that frustration occurs. Nevertheless,
it is always a tightrope walk for any leader not to show any favoritism and still to have
closer friendship relations with some of her/his team members.

The obtained occurrence distributions234 show almost identical patterns for all groups:
distinctive maximum peaks for category 2 (= Never/Seldom). Surprisingly, none of the
groups shows a maximum for category 1 (= Never), which means that there some sort

233Question 30: Shows favoritism (in an unfair amount) towards some people.
234see Figure 5.59
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of favoritism always exists. This fact can be explained by friendships between some
team members, while the relationship between others is purely on a professional level.
The pattern for the candidate and self-appraisal are almost identical. The supervisor,
on the other hand, shows peaks of 6% for all the categories from 5 (= Occasionally)
to 8 (= Often/Always). This means that participants believe that supervisors show
favoritism that goes beyond the typical amount caused by friendship relations within the
team. Team leaders should be careful not to exaggerate their attention shown towards
some team members and thereby risking the frustration and isolation other team members.
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Figure 5.60: Correlation coefficients for Question 30: Shows favoritism (in an unfair amount)
towards some people.

The calculated correlation coefficients235 for Question 30236 are within the interval
[-0.5, +0.5]. Therefore, no causal correlation at all exists between Question 30 and any
other question within the questionnaire.

235see Figure 5.60
236Question 30: Shows favoritism (in an unfair amount) towards some people.
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5.3.7 Question 31

Question 31237 asks about the team leader’s habit of establishing challenging goals and to
go above and beyond what is expected.
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Figure 5.61: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 31: Enjoys
establishing challenging goals for themselves and goes above and beyond what
is expected.

Science and our daily progress in research basically “lives” from people who enjoy
establishing challenging goals to add new knowledge to the already existing findings
or to make new discoveries. Those quantum-leaps in knowledge and progress are often
connected with people who go above and beyond of what was initially expected to be the
outcome of a specific research project. Question 31 tries to capture this spirit of a scientist
in its content and to ask if the team leader is a manager who follows administrative rules
and safe paths or if she/he is willing to set challenging goals and to go above and beyond
what would be expected of her/him by her/his peers or superiors.

237Question 31: Enjoys establishing challenging goals for themselves and goes above and beyond what is
expected.
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The obtained occurrence distributions238 show a similar pattern for the self-appraisal
and supervisor groups: a concentration of the occurrence values within the upper five
categories from 5 (= Occasionally) to 9 (= Always). The candidate’s pattern varies
considerably from these distributions. More than 46% of the participants believe that
the candidate Always (= 9) sets challenging goals and goes above and beyond what is
expected and almost 93% believe that she/he Often (= 7) to Always (= 9) represents
the spirit of a “true scientist”, while only 48.5% of the supervisors fall within these
categories and 62% of the participants themselves believe that they would Often (= 7) to
Always (= 9) establish challenging goals for themselves.
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Figure 5.62: Correlation coefficients for Question 31: Enjoys establishing challenging goals for
themselves and goes above and beyond what is expected.

The calculated correlation coefficients239 for Question 31240 are smaller than 0.6, ex-

238see Figure 5.61
239see Figure 5.62
240Question 31: Enjoys establishing challenging goals for themselves and goes above and beyond what is

expected.
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cept for Question 11241 (0.611) and Question 26242 (0.662). Question 25243 (0.571) and
Question 54244 (0.573) have a correlation coefficient close to 0.6.

Being good at making things work and completing assigned tasks, or working (at least)
as hard as anyone in the work group, or setting high standards by her/his own behavior,
or the team to focus on goals are all basically similar to establishing challenging goals
for themselves and going above and beyond what is expected. However, Question 31 asks
about a general motivation and defines a lower limit or goal to which this drive is directed:
going above and beyond what is expected. The other questions address specific and
independent attributes which are similar to Question 31, but no strong causal correlation
or big content overlaps exists between Question 31 and the mentioned questions or any
other question within the questionnaire. Therefore, Question 31 does not need to be
modified.

241Question 11: Is good at making things work and completing the assigned tasks.
242Question 26: Works (at least) as hard as anyone in the work group. Thereby motivating others to

achieve and stretch performance.
243Question 25: Sets high and clear standards for others by her/his own behavior.
244Question 54: Helps the team to focus on goals and objectives.
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5.3.8 Question 32

Question 32245 asks about the team leader’s awareness to recognize her/his own strengths
and weaknesses.
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Figure 5.63: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 32: Pos-
sesses awareness of her/his own strengths and weaknesses.

Being aware of her/his own strengths and weaknesses is an important trait of a team
leader within a scientific research project. It can affect the outcome of a project con-
siderably if the leader is not willing to admit shortcomings in some areas and does
not ask for help or assistance to finish parts of the project. On the other hand, the
team leader should also be aware of her/his strengths so that she/he does not overload
certain team members or asks about results or goals that she/he could hardly reach
herself/himself, although the team leader might be a specialist in this specific area.
Therefore, Question 32 summarizes the leader’s awareness of both strengths and weak-
nesses so that she/he still sets challenging goals without overloading certain team members.

245Question 32: Possesses awareness of her/his own strengths and weaknesses.
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The obtained occurrence distributions246 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
The participants believe that in 76% of all cases they are aware of their own strengths
and weaknesses. They also believe that the candidate falls in 76% of the cases in the
categories from 7 (= Often) to 9 (= Always). But only 51% of the participants believe
that their supervisor (the candidate excluded) are Often (= 7) to Always (= 9) aware of
their strengths and weaknesses. Only about 10% believe that their supervisor and the
candidate are Seldom (= 2/3) aware of their shortcomings. The reasons for this small
group should be investigated in more detail by interviews, which lies beyond the scope of
this work.

-0.5

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Question Number

C
al

cu
la

te
d 

C
or

re
la

tio
n 

C
oe

ffi
ci

en
t  

[-1
,+

1]

Correlation Coefficients
Error on Correlation Coefficients

Question 32:

Figure 5.64: Correlation coefficients for Question 32: Possesses awareness of her/his own
strengths and weaknesses.

The calculated correlation coefficients247 for Question 32248 are within the interval

246see Figure 5.63
247see Figure 5.64
248Question 32: Possesses awareness of her/his own strengths and weaknesses.
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[-0.5, +0.5], except for Question 17249 (0.528), Question 27250 (0.515), Question 37251

(0.540), Question 56252 (0.535), and Question 65253 (0.535).

Only weak causal correlations and small content overlaps exists between Question 32 and
the mentioned questions, because awareness of own strengths and weaknesses either in-
cludes or describes small parts of the mentioned questions. Therefore, Question 32 does
not need to be modified.

249Question 17: Acknowledges her/his own mistakes and takes corrective action.
250Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
251Question 37: Encourages team members to express ideas/suggestions and gives ALL team members a

chance to voice their opinions.
252Question 56: Identifies causes of resistance and finds ways to overcome them.
253Question 65: Handles difficult people and situations effectively.
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5.3.9 Question 33

Question 33254 asks if the team leader is open to feedback from others and if she/he
encourages others to give their feedback.
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Figure 5.65: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 33: Is open
to feedback from others. Encourages others to give feedback.

Openness to feedback is essential within scientific research teams that try to pursue
challenging goals or to tread new paths. Stress, anxiety, insecurity, time pressure, high
workloads, long working hours, conflicts, are just a few of the constant companions for
any team member on the way to the project’s finalization. A leader has to be open to
feedback concerning task or relationship related suggestions of her/his team members to
help them find at least some sort of relieve from their constant strain caused by the above
mentioned reasons. If a team leader is either ignorant or unwilling to listen to suggestions
about necessary changes then conflicts might arise that could affect the team’s spirit and
performance or in the worst case might destroy the project itself. Therefore, any team
leader has not only to be open to feedback from others, but also encourage her/his team

254Question 33: Is open to feedback from others. Encourages others to give feedback.
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members to give their feedback. This should happen in a private and relaxed environment
where the team member is put at ease and willing to speak openly. Furthermore, the
team leader has to ensure that she/he is even willing to accept negative feedback and that
this feedback will neither affect the work relations nor the career prospects of any team
member in a negative way.
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Figure 5.66: Correlation coefficients for Question 33: Is open to feedback from others. Encour-
ages others to give feedback.

The obtained occurrence distributions255 show a similar pattern for the supervisor and
the candidate: distinctive maximum peaks for the categories 6 resp. 7 (= Often). The
participants, on the other hand, believe that they are considerably more often open to
feedback than their supervisor or the candidate. They also believe that it Never (= 1) to
Seldom (= 3) happens that they would ignore feedback from other or not encourage their
team members enough to give them their feedback. The participants also believe that in
about 10% of all cases their supervisor and also the candidate ignore feedback or are
not encouraging their team members enough to give their feedback. The reasons for these
beliefs go beyond the scope of this questionnaire and should be investigated in more detail

255see Figure 5.65



146 Chapter 5: Questionnaire Evaluation & Validation

by personal interviews.

The calculated correlation coefficients256 for Question 33257 are within the interval
[-0.5, +0.5], except for Question 17258 (0.540), Question 37259 (0.507), Question 38260

(0.566), and Question 65261 (0.515).

Acknowledging ones own mistakes, or encouraging team members to express
ideas/suggestions and listening receptively to employees’ ideas/suggestions, or han-
dling difficult people and situations effectively includes being open to feedback from others
as asked by Question 33. But there is no big content overlap or strong correlation between
the independent directions described by the mentioned questions. Therefore, Question 33
does not need to be modified.

256see Figure 5.66
257Question 33: Is open to feedback from others. Encourages others to give feedback.
258Question 17: Acknowledges her/his own mistakes and takes corrective action.
259Question 37: Encourages team members to express ideas/suggestions and gives ALL team members a

chance to voice their opinions.
260Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas

even when she/he disagrees with them.
261Question 65: Handles difficult people and situations effectively.
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5.3.10 Question 34

Question 34262 asks about the team leader’s readiness to learn from her/his own experiences
and also those of others and, furthermore, to seek opportunities for self-development.
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Figure 5.67: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 34: Learns
from own experiences and also those of others. Seeks opportunities for self-
development.

Science and research are processes of constant changes and evolution where successes and
failures sometimes come hand-in-hand. Team leaders and team members should therefore
be capable not only of learning from mistakes but also to review successes and try to
learn and improve from the methods and procedures that have been used to achieve the
results. It is very tempting just to celebrate the success and not to reflect about how this
outcome was achieved. Thus, most scientists admit that they typically learned more from
their mistakes than from their successes. Not only learning from one’s own experiences is
important for scientists and researchers, but also to learn from the experiences of others
and, furthermore, to seek opportunities for self-development. Learning from experiences

262Question 34: Learns from own experiences and also those of others. Seeks opportunities for self-
development.
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and successfully pursuing self-development opportunities strengthens the self-confidence
and therefore the trust of the team members in the team leaders capabilities to plan and
execute experiments and projects.
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Figure 5.68: Correlation coefficients for Question 34: Learns from own experiences and also
those of others. Seeks opportunities for self-development.

The obtained occurrence distributions263 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
The participants believe that in 86.5% of all cases they Often (= 7) to Always (= 9)
learn from their own experiences, but they think that only 54.5% of their supervisors are
capable of learning from experiences. Again, the candidate’s behavior is an exception to
this pattern. The participants believe that the candidate learns in 97.5% of all cases from
her/his own experiences and also seeks opportunities for self development. Surprisingly,
more than 24% of the participant’s supervisors are Occasionally (= 5) to Seldom (= 3)
willing to learn from their own experiences or seek opportunities for self-development.
The reasons for these beliefs go beyond the scope of this questionnaire and should be
investigated in more detail by personal interviews.

263see Figure 5.67
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The calculated correlation coefficients264 for Question 34265 are within the interval
[-0.5, +0.5], except for Question 02266 (0.592), Question 05267 (0.516), Question 19268

(0.512), Question 54269 (0.503), and Question 63270 (0.511).

Making suggestions about how to solve problems, or recognizing what needs to be done, or
team members honest and fair answers, or helping the team to focus on goals, or dealing
with issues in a straightforward manner have almost no content overlap or causal correlation
to learning from own experiences and seeking opportunities for self-development. Therefore,
Question 34 does not need to be modified.

264see Figure 5.68
265Question 34: Learns from own experiences and also those of others. Seeks opportunities for self-

development.
266Question 02: Makes suggestions about how to solve problems and sets standards of performance for

group members.
267Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
268Question 19: Gives team members honest and fair answers.
269Question 54: Helps the team to focus on goals and objectives.
270Question 63: Deals with issues in a straightforward manner.
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5.3.11 Question 35

Question 35271 asks about the team leader’s readiness to speak up even when her/his
opinion is in the minority.
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Figure 5.69: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 35: Speaks
up even when her/his opinion is in the minority.

As already mentioned in the previous section272, science and research are processes of
constant changes and evolution where fresh and new ideas are sometimes needed on an
almost hourly basis. Team leaders and team members should therefore be capable of
not only having revolutionary thoughts and developing new ideas, but also having the
capability to formulate and communicate these ideas and to defend them — if necessary
— even against a majority of the team. Having new ideas, presenting and defending them,
and finally implementing those ideas into a project is the heart and the core of scientific
research. Learning how to speak up against a majority of the team and pushing through
any resistance that might come up against those ideas, strengthens the self-confidence and
therefore also the trust of the team members in the team leaders capabilities to plan and

271Question 35: Speaks up even when her/his opinion is in the minority.
272see Section 5.3.10, page 147
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execute experiments and projects and also to lead successfully through crisis situations.
Question 35 therefore addresses the team leader’s readiness to speak up even when her/his
opinion is in the minority.

The obtained occurrence distributions273 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The
participants believe that in only 60% of all cases they would speak up if their opinion is in
the minority. They further believe, that just 75% of their supervisors would Often (= 7)
to Always (= 9) raise their voices if their ideas are in the minority. On the other hand,
in more than 92% of all cases the candidate would speak up and stand behind her/his
opinion even if it is opposed by the rest of the team. Only 32% of the participants believe
that they would Occasionally (4 to 6) stand up and defend their ideas against a majority
in the team. Again, the reasons for this lack of self-confidence are not an objective of
this questionnaire and should be investigated in more detail by the individual team leaders.

-0.5

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Question Number

C
al

cu
la

te
d 

C
or

re
la

tio
n 

C
oe

ffi
ci

en
t  

[-1
,+

1]

Correlation Coefficients
Error on Correlation Coefficients

Question 35:

Figure 5.70: Correlation coefficients for Question 35: Speaks up even when her/his opinion is
in the minority.

273see Figure 5.69
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The calculated correlation coefficients274 for Question 35275 are within the interval
[-0.5, +0.5], except for Question 11276 (0.520).

Speaking up even when your own opinion is in the minority is not causally correlated
to being good at making things work and completing assigned tasks. Therefore, no
causal correlation exists between Question 35 and 11 or any other question within the
questionnaire and Question 35 does not need to be modified.

274see Figure 5.70
275Question 35: Speaks up even when her/his opinion is in the minority.
276Question 11: Is good at making things work and completing the assigned tasks.
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5.3.12 Question 36

Question 36277 asks if the team leader is capable of staying focused and thinking clearly
under pressure or in difficult situations when she/he is experiencing strong emotions.
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Figure 5.71: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 36: Is ca-
pable of staying focused and thinking clearly under pressure or in difficult
situations when experiencing strong emotions.

Scientific research is sometimes a risky operation where a lot of money or the reputation
of a team leader is at risk. There is always an appropriate period used for preparation,
verification, safety-measures, and even risk-calculation and worst-case estimations before
an experiment or project is implemented and finally realized. However, there always
remains a tiny fraction of risk that cannot be excluded, because nobody has ever done
such a kind of experiment or such a big project in a certain research area before. And if
this tiny fraction comes into play and causes either a loss of precious time278 or even a
complete failure of the experiment and the whole team or even many other people are

277Question 36: Is capable of staying focused and thinking clearly under pressure or in difficult situations
when experiencing strong emotions.

278typically, the experiment has to be performed within a predefined time-window
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watching the process, then huge stresses pile upon the team leader who is then forced to
stay focused and think clearly even when she/he is experiencing strong emotions. If the
team leader is capable of staying focused and can think clearly, then she/he might be able
to resolve the problem and bring things back on track. But if she/he panics, then things
might even get worse and cause more troubles than originally would have happened if
nobody would have intervened at all. Therefore, it is essential that a team leader in a
scientific research project is capable of staying focused and thinking clearly under pressure
or in difficult situations.
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Figure 5.72: Correlation coefficients for Question 36: Is capable of staying focused and think-
ing clearly under pressure or in difficult situations when experiencing strong
emotions.

The obtained occurrence distributions279 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
Almost 73% of the participants believe that their supervisor is capable of staying focused
and thinking clearly under pressure or in difficult situations, but only 67.5% believe that
they themselves would have this capability. Again, the candidate is an exception from this

279see Figure 5.71
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pattern. Almost 86% of the participants believe that she/he can handle difficult and stress-
ful situations when she/he is experiencing strong emotions. On the contrary, less than 15%
think that the candidate could only Occasionally (= 5) to Never (= 1) stay focused and
think clearly under pressure, while their trust in their supervisors (∼ 27%) or in themselves
(∼ 32% for self-appraisal) is far less than in the candidate. This huge trust seems to make
the candidate a good crisis manager who would be trusted even more than the super-
visor or any individual candidate would trust herself/himself to handle difficult situations.

The calculated correlation coefficients280 for Question 36281 are within the interval
[-0.5, +0.5]. Therefore, no causal correlation exists between Question 36 and any other
question within the questionnaire.

280see Figure 5.72
281Question 36: Is capable of staying focused and thinking clearly under pressure or in difficult situations

when experiencing strong emotions.
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5.4 Participative Behavior

5.4.1 Question 37

Question 37282 asks about the team leader’s readiness to encourage team members to
express ideas/suggestions and if she/he gives all team members a chance to voice their
opinions.
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Figure 5.73: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 37: Encour-
ages team members to express ideas/suggestions and gives ALL team mem-
bers a chance to voice their opinions.

The obtained occurrence distributions283 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
Almost 76% of the participants believe that they would 7 (= Often) to 9 (= Always)
encourage all team members to express their ideas or suggestions, but they also think that
their supervisors in just 63.6% of all cases and the candidate in only 53.6% encourages all

282Question 37: Encourages team members to express ideas/suggestions and gives ALL team members a
chance to voice their opinions.

283see Figure 5.73
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team members to contribute their own ideas. The same pattern occurs at the opposite end
of the performance key scale. About 15% of the participants believe that the supervisor
and the candidate Never (= 1) to Seldom (= 3) encourages team members to express
their ideas and suggestions, while the self-appraisal group has 0% occurrence values in
these categories.
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Figure 5.74: Correlation coefficients for Question 37: Encourages team members to express
ideas/suggestions and gives ALL team members a chance to voice their opin-
ions.

These differences between team leaders (including the candidate) and the team members
might be explained by the lack of leadership experience that accounts for the higher figures
for the self-appraisal. A team leader can not allow all team members to permanently bring
in new ideas, especially not in crisis situations or implementation and execution phases.
Any reasonable team leader would welcome ideas and suggestions during the planning and
design phase. Team leaders would not only encourage, but also directly ask team members
to contribute their ideas and suggestions. But the project leader cannot accept and
constantly encourage new ideas when the planning and design phases are completed and
the implementation or execution phase has started. In this phase of the project all team



158 Chapter 5: Questionnaire Evaluation & Validation

members have to move in the previously decided direction. As soon as the implementation
and execution phase has started, new ideas and major changes should only be brought to
a broad discussion if the project gets stuck on its way to finalization because of problems
or facts which were not considered during the planning and design phase. Otherwise,
chaos would rule and the project would never be finished. Therefore, the team leader has
to clearly communicate that ideas are welcome and very much appreciated during the
planning and design phase, but as soon as the implementation or execution phases are
reached, every team member should only suggest new ideas if a problem emerges or a big
shortcut might be possible to reach the goal. Thus, either the lack of communication of
these facts or the lack of own leadership experience might explain the difference in the
obtained figures for the self-appraisal and supervisor groups.

The calculated correlation coefficients284 for Question 37285 are smaller than 0.6, except
for Question 38286 (0.739). Question 27287 (0.580) has a correlation coefficient close to 0.6.

Encouraging team members to express ideas/suggestions and listening receptively to
employees’ ideas and suggestions has a strong content overlap. Only the first part
of Question 38 should be modified to minimize the modification effects on the whole
questionnaire.288 For the rest no causal correlation exists between Question 37 or any
other question within the questionnaire. Therefore, Question 37 does not need to be
modified.

284see Figure 5.74
285Question 37: Encourages team members to express ideas/suggestions and gives ALL team members a

chance to voice their opinions.
286Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas

even when she/he disagrees with them.
287Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
288see Section 5.4.2, page 159
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5.4.2 Question 38

Question 38289 asks if the team leader listens receptively to employees’ ideas and sugges-
tions and if she/he considers the team’s ideas even when he/she disagrees with them.
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Figure 5.75: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 38: Listen
receptively to team members ideas and suggestions and considers team’s ideas
even when she/he disagrees with them.

As already discussed in the previous section290, team leaders should always encourage
their team members to express their ideas and suggestions in the planning and design
phase of the project. As soon as the implementation and execution phase has started,
ideas should only be brought to a broad discussion if the project might get stuck because
of problems or facts which were not considered during the planning and design phase or
if a big shortcut might be possible to reach the final goal. But the team leader should
always listen receptively to team members ideas and consider them even when she/he
disagrees with them. A lack of attention or a small hint of ignorance might cause severe

289Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas
even when she/he disagrees with them.

290see Section 5.4.1, page 156
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relationship damages between the team member and the leader and in the worst case it
might drop the team’s moral. Thus, Question 38 addresses the leaders readiness to listen
receptively to team members ideas and to consider them even if she/he disagrees or at
least explain why she/he disagrees.

The obtained occurrence distributions291 show a similar pattern for all groups: distinctive
maximum peaks for category 7 (= Often). Almost 65% of the participants believe that
they would Often (= 7) to Always (= 9) listen receptively to their team members ideas,
while they also believe that just 54.5% of their supervisors (and only 49% for the candi-
date) would listen receptively to their team members and consider their ideas even if they
disagree with them. The same pattern occurs at the opposite end of the performance key
scale. Almost 15% of the participants believe that their supervisors and also the candidate
would Never (= 1) to Seldom (= 3) listen receptively to their team members ideas, while
they also believe that they would never fall by themselves into these categories (0% for
the self-appraisal group). The difference in these figures can be explained — as already
discussed in the previous section292 — either by a lack of communication of the above
mentioned facts or a lack of own leadership experience. Either way, the reasons for these
beliefs go beyond the scope of this questionnaire and should be investigated in more detail
by personal interviews.

The calculated correlation coefficients293 for Question 38294 are smaller than 0.6, ex-
cept for Question 37295 (0.739), Question 17296 (0.642), and Question 46297 (0.620).
Question 33298 (0.566) and Question 65299 (0.567) have a correlation coefficient close
to 0.6.

Acknowledging own mistakes, or creating a real feeling of teamwork, or being open to
feedback from others have only small content overlaps with considering the team’s ideas

291see Figure 5.75
292see Section 5.4.1, page 156
293see Figure 5.76
294Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas

even when she/he disagrees with them.
295Question 37: Encourages team members to express ideas/suggestions and gives ALL team members a

chance to voice their opinions.
296Question 17: Acknowledges her/his own mistakes and takes corrective action.
297Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
298Question 33: Is open to feedback from others. Encourages others to give feedback.
299Question 65: Handles difficult people and situations effectively.
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Figure 5.76: Correlation coefficients for Question 38: Listen receptively to team members ideas
and suggestions and considers team’s ideas even when she/he disagrees with
them.

even when the leader disagrees with them. Being open to feedback from others is a more
general formulation than considering the team’s ideas, which is more task related. Thus,
no causal correlation exists between Question 38 and the mentioned questions or any other
question within the questionnaire. Therefore, Question 38 does not need to be modified
based on those facts and arguments.

But, as already discussed in the previous section300, the first part of Question 38 should be
modified to reduce the context overlap with Question 37. A modification of Question 38
minimizes the effect of the change on the whole questionnaire, which would be more se-
vere by deleting Question 37. Therefore, Question 38 should be modified to the following
formulation:

Question 38∗: Considers team’s ideas even when he/she disagrees with them.

300see Section 5.4.1, page 156
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5.4.3 Question 39

Question 39301 asks about the team leader’s attitude about making decisions that are based
only on his/her own ideas.
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Figure 5.77: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 39: Makes
decisions that are based only on his/her own ideas.

The obtained occurrence distributions302 show considerably different patterns with no
distinctive maximum peaks for all groups. The participants perceived occurrence values
are given in Table 5.3. The pattern for the candidate (26.8 - 29.3 - 43.9)303 indicates that
she/he is a rather “hands-on” person who likes to work at the front line and to make
her/his own decisions based on the underlying technical facts. She/he might believe that
— based on that underlying technical facts — a decision is clear and unequivocal and
therefore does not require a further discussion by the rest of the team. The candidate
then quickly decides based on her/his own ideas mainly to save time for the team leader
or the rest of the team.

301Question 39: Makes decisions that are based only on his/her own ideas.
302see Figure 5.77
303see first line in Table 5.3
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Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 26.8% 29.3% 43.9%
Self-Appraisal 21.6% 54.1% 24.3%
Supervisor 39.4% 30.3% 30.3%

Table 5.3: Obtained occurrence values for Question 39.

The pattern for the supervisor, on the other hand, is exactly the opposite
(39.4 - 30.3 - 30.3)304 compared to that of the candidate. The supervisor prefers to
make her/his decisions together with the team and consults first with her/his team
members. Therefore, most of the supervisors decisions are based on the information given
by the team members and only in less than one third of all cases purely motivated by
herself/himself. This behavior could be explained by the fact that the decisions of the
supervisor typically also affect the team itself. Thus, the supervisor consults with the rest
of the team before she/he makes any decision.

The pattern for the participants (21.6 - 54.1 - 24.3)305 indicates that they see themselves
as a mixture between the supervisor and a “hands-on” person (like the candidate). They
hardly (< 22%) make decisions without ever discussing with either their supervisor or
their team members. Only in less than one quarter of all cases they make their decisions
based only on their own ideas, most likely because those decisions would not affect the rest
of the team and thereby they save time for the rest of the team, because those decisions
would then be discussed during one of the team’s meetings.

Based on the observed patterns306 one can conclude that no general rule exists about
when a team leader or team members should make decisions based only on their own
ideas and when they should consult either the team leader or the rest of their team. One
could only suggest that the supervisor or the rest of the team should be consulted if
the whole team would be affected by the consequences of the decisions that have to be made.

304see third line in Table 5.3
305see second line in Table 5.3
306see Figure 5.77
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Figure 5.78: Correlation coefficients for Question 39: Makes decisions that are based only on
his/her own ideas.

The calculated correlation coefficients307 for Question 39308 are within the interval
[-0.5, +0.5]. Therefore, no causal correlation exists between Question 39 and any other
question within the questionnaire.

307see Figure 5.78
308Question 39: Makes decisions that are based only on his/her own ideas.
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5.4.4 Question 40

Question 40309 asks if the team leader consults with employees when facing an upcoming
task or problem, although she/he maintains the final decision making authority.
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Figure 5.79: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 40: Consults
with team members when facing an upcoming task or problem. However, the
leader maintains the final decision making authority.

Consulting with the team when facing an upcoming task or problem is an excellent
opportunity for any team leader to get the team involved and motivated for the project.
Collecting ideas and suggestions, discussing and weighting them, and finally deciding
together — under the guidance of the team leader — optimizes the participation and
acceptance of the whole team. It further facilitates the communication of either the
strategy to solve the problem or the work plan for the project. Different team members
might see various parts of the project from different angles and by expressing their ideas
and suggestions they also help the other team members to understand their point of view.
This reduces future conflict potential because of misunderstandings and facilitates the

309Question 40: Consults with team members when facing an upcoming task or problem. However, the
leader maintains the final decision making authority.
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work flow because of well defined delivery variables for all team members. Therefore, it
is highly recommended for any team leader (not only) in scientific research projects to
consult with their team members when facing an upcoming task or problem.

The obtained occurrence distributions310 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
Less than 10% of the team leaders (the candidate included) or team members consult
Never (= 1) to Seldom (= 3) with the rest of their team when facing an upcoming task
or problem.
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Figure 5.80: Correlation coefficients for Question 40: Consults with team members when fac-
ing an upcoming task or problem. However, the leader maintains the final
decision making authority.

The calculated correlation coefficients311 for Question 40312 are within the interval

310see Figure 5.79
311see Figure 5.80
312Question 40: Consults with team members when facing an upcoming task or problem. However, the

leader maintains the final decision making authority.
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[-0.5, +0.5], except for Question 61313 (0.509). Therefore, no causal correlation exists
between Question 40 and any other question within the questionnaire and Question 40
does not need to be modified.

5.4.5 Question 41

Question 41314 asks about the team leader’s readiness to take corrective actions rather
than to lay blame if mistakes happen.
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Figure 5.81: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 41: When
things go wrong, the main concern is to fix it, not to lay blame.

The obtained occurrence distributions315 show almost identical pattern for all groups:
distinctive maximum peaks within the upper three categories from 7 (= Often)
to 9 (= Always). The supervisor group (the candidate excluded) shows two small
peaks (< 6%) in the Never (= 1) to Seldom (= 3) categories, meaning that they would

313Question 61: Explains (personal and company) decisions, actions, and goals.
314Question 41: When things go wrong, the main concern is to fix it, not to lay blame.
315see Figure 5.81
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blame their team members if things go wrong rather than fix the problem. The reasons for
this behavior are not an objective of this questionnaire and should be investigated in more
detail by the individual team leaders.
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Figure 5.82: Correlation coefficients for Question 41: When things go wrong, the main concern
is to fix it, not to lay blame.

The calculated correlation coefficients316 for Question 41317 are within the interval
[-0.5, +0.5], except for Question 19318 (0.505), Question 27319 (0.550), Question 28320

(0.543), Question 46321 (0.532), Question 49322 (0.527), and Question 51323 (0.555). No
causal correlation exists between Question 41 and the mentioned questions or any other

316see Figure 5.82
317Question 41: When things go wrong, the main concern is to fix it, not to lay blame.
318Question 19: Gives team members honest and fair answers.
319Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
320Question 28: Has high moral standards. Can be trusted with confidential information.
321Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
322Question 49: Recognizes the potential of her/his team members.
323Question 51: Likes to use her/his leadership power to help subordinates grow.
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question within the questionnaire. Therefore, Question 41 does not need to be modified.

5.4.6 Question 42

Question 42324 asks if the team leader is capable of juggling multiple demands.
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Figure 5.83: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 42: Is ca-
pable of juggling multiple demands.

Scientific research projects are composed of many different and rather complex tasks that
are interconnected with each other. Therefore, it is essential that a team leader is capable
of juggling multiple demands over extended time periods.

The obtained occurrence distributions325 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The
self-confidence of the participants in their capabilities of juggling multiple demands is
weaker than their opinion about their supervisors and the candidate. Only 70.3% of the

324Question 42: Is capable of juggling multiple demands.
325see Figure 5.83
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participants believe that they would be able to deal with multiple demands, while 81.8%
of them think that their supervisors can handle multiple demands and even 85.4% believe
in the capabilities of the candidate.
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Figure 5.84: Correlation coefficients for Question 42: Is capable of juggling multiple demands.

The calculated correlation coefficients326 for Question 42327 are smaller than 0.6, except
for Question 26328 (0.604) and Question 43329 (0.665).

Working (at least) as hard as anyone in the work group, or easily shifting priorities when
the situation calls for it have no content overlap with being capable of juggling multiple de-
mands. Therefore, no causal correlation exists between Question 42 and any other question
within the questionnaire and Question 42 does not need to be modified.

326see Figure 5.84
327Question 42: Is capable of juggling multiple demands.
328Question 26: Works (at least) as hard as anyone in the work group. Thereby motivating others to

achieve and stretch performance.
329Question 43: Easily shifts priorities when the situation calls for it. Deals with rapid change easily and

effectively.
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5.4.7 Question 43

Question 43330 asks if the team leader can easily shift priorities when the situation calls
for it and if she/he deals with rapid change easily and effectively.
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Figure 5.85: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 43: Easily
shifts priorities when the situation calls for it. Deals with rapid change easily
and effectively.

As already mentioned in the previous section331, scientific research projects are composed
of many different and rather complex tasks that are interconnected with each other. Small
changes or time delays in one section or task might cause rather severe effects on the rest
of the project, depending on the strength of the mentioned interconnections. Therefore,
it is essential that a team leader is capable of dealing easily and effectively with rapid
changes and still being able of keeping the priorities of the whole project in her/his mind.
On top of this, the team leader also has to be capable of shifting the priorities effectively
when the situation calls for it.

330Question 43: Easily shifts priorities when the situation calls for it. Deals with rapid change easily and
effectively.

331see Section 5.4.6, page 169
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The obtained occurrence distributions332 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
Almost 73% of the participants believe that their supervisors are capable of dealing with
rapid change easily and effectively and 80.5% of them believe in the capabilities of the
candidate to shift priorities easily when the situation calls for it. On the other hand,
the self-confidence in their own capabilities is considerably lower. Only 64.9% of the
participants believe that they would be capable Often (= 7) to Always (= 9) of dealing
with rapid change easily and effectively.
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Figure 5.86: Correlation coefficients for Question 43: Easily shifts priorities when the situation
calls for it. Deals with rapid change easily and effectively.

The calculated correlation coefficients333 for Question 43334 are smaller than 0.6, ex-

332see Figure 5.85
333see Figure 5.86
334Question 43: Easily shifts priorities when the situation calls for it. Deals with rapid change easily and

effectively.
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cept for Question 42335 (0.665) and Question 53336 (0.617). Question 50337 (0.554) and
Question 56338 (0.551) have a correlation coefficient close to 0.6.

No causal correlation at all exists between Question 43 and the mentioned questions or
any other question within the questionnaire. Therefore, Question 43 does not need to be
modified.

335Question 42: Is capable of juggling multiple demands.
336Question 53: Encourages team members to solve problems on their own.
337Question 50: Pays attention to team’s performance. Supports and gives feedback.
338Question 56: Identifies causes of resistance and finds ways to overcome them.
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5.4.8 Question 44

Question 44339 asks about the team leader’s readiness to allow team members to determine
what needs to be done and how to do it.
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Figure 5.87: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 44: Allows
team members to determine what needs to be done and how to do it (because
team members know best how to do their specific tasks).

As already mentioned in a previous section340, scientific research projects are composed
of many different and rather complex tasks and typically nobody is capable of handling
all these tasks to the same quality level and effectiveness as individual specialists or team
members. Therefore, it is essential that the team leader delegates those specific tasks and
allows her/his team members to determine within their specific topic or immediate field
of interest what needs to be done and how to do it, because the team members typically
know best how to do their specific tasks.

339Question 44: Allows team members to determine what needs to be done and how to do it (because
team members know best how to do their specific tasks).

340see Section 5.4.6, page 169



5.4 Participative Behavior 175

The obtained occurrence distributions341 show a different pattern for all groups. The
participants believe that their supervisor delegate tasks Often (= 7) to Always (= 9) in
almost 73% of all cases. The participants themselves delegate in just 59.5% (self-appraisal
group) of all cases and the candidate in only 46.3%. The maximum occurrence value for
the candidate lies in the category 5 (= Occasionally) with an amplitude of 31.7%. This
behavior can be explained by the fact that supervisors are usually occupied with many
managerial and organizational tasks and that they cannot focus in addition on all the
other technical tasks as well. Thus, supervisors tend to delegate the specific tasks to their
team members. The candidate, on the other hand, is a rather “hands-on” person who likes
to get directly involved with the ongoing tasks within her/his team. Therefore, she/he
tends to Occasionally (= 5) allow her/his team members to determine what needs to be
done and how to do it.
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Figure 5.88: Correlation coefficients for Question 44: Allows team members to determine what
needs to be done and how to do it (because team members know best how to
do their specific tasks).

341see Figure 5.87
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The calculated correlation coefficients342 for Question 44343 are within the interval
[-0.5, +0.5]. Therefore, no causal correlation exists between Question 44 and any other
question within the questionnaire.

5.4.9 Question 45

Question 45344 asks if the team leader likes to share her/his leadership power with team
members.
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Figure 5.89: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 45: Likes to
share her/his leadership power with subordinates.

As already discussed in a previous section345, scientific research projects are composed
of many different and rather complex tasks that are interconnected with each other.

342see Figure 5.88
343Question 44: Allows team members to determine what needs to be done and how to do it (because

team members know best how to do their specific tasks).
344Question 45: Likes to share her/his leadership power with subordinates.
345see Section 5.4.6, page 169



5.4 Participative Behavior 177

Sharing leadership power and delegating parts of the projects to team members is a
delicate decision that cannot be decided on a global basis. On one hand, the team
leader has to make sure that the person she/he puts in charge of a sub-projects pos-
sesses sufficient management skills and technical knowledge to carry out the task. On
the other hand, the complexity and the technical diversity of the project calls for a
delegation of sub-tasks to the individual team members. Therefore, a team leader has to
decide whether she/he can share her/his leadership power with an individual team member.

The obtained occurrence distributions346 show a different pattern for all groups: sev-
eral distinctive maximum peaks spread over the whole performance key spectrum from
3 (= Seldom) to 8 (= Often/Always). The participants perceived occurrence values are
given in Table 5.4:

Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 29.3% 36.6% 34.1%
Self-Appraisal 16.2% 29.7% 54.1%
Supervisor 12.1% 42.4% 45.5%

Table 5.4: Obtained occurrence values for Question 45.

The average value pattern for the candidate (29.3 - 36.6 - 34.1)347 shows an almost equal
distribution for all three groups. This means that the candidate — on average — likes
to share her/his leadership power, but only if she/he is sure that the team leaders can
handle the situation at least as good as she/he can. The value for the Never (= 1) to
Seldom (= 3) category is considerably higher than the ones for the self-appraisal and
supervisor groups. This can be explained by the fact that the candidate is a rather
“hands-on” person who likes to take responsibility and to lead people in difficult or critical
situations.

The pattern for the participants themselves (self-appraisal) is more pronounced towards
higher performance key values (16.2 - 29.7 - 54.1)348 compared to the initially mentioned
candidate group. Participants like to share their leadership power in more than half of all
the situations Often (= 7) to Always (= 9) and to delegate tasks to their team members.
This rather high value can either be explained by a lack of management experience, or
a fear to take responsibility, or the realization that the individual participant is not an

346see Figure 5.89
347see first line in Table 5.4
348see second line in Table 5.4
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expert in any other field that is represented within the team. Therefore, the tendency
to delegate and share leadership power and responsibility is much higher than for the
supervisor or candidate groups.

The pattern for the supervisor is more pronounced towards higher and medium perfor-
mance key values (12.1 - 42.4 - 45.5)349 compared to the self-appraisal group. This pattern
can be explained by the fact that scientific research projects consist typically of many dif-
ferent and complex tasks and that delegation and sharing of leadership power becomes
necessary because of the complexity and the amount of work.
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Figure 5.90: Correlation coefficients for Question 45: Likes to share her/his leadership power
with subordinates.

The calculated correlation coefficients350 for Question 45351 are within the interval
[-0.5, +0.5], except for Question 46352 (0.541).

349see third line in Table 5.4
350see Figure 5.90
351Question 45: Likes to share her/his leadership power with subordinates.
352Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
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Sharing leadership power with subordinates and creating a real feeling of teamwork
has only very small content overlaps. No causal correlation exists between Question 45
and the mentioned question or any other question within the questionnaire. Therefore,
Question 45 does not need to be modified.

5.4.10 Question 46

Question 46353 asks if there is a real feeling of teamwork within the team and if team
members feel that they are part of the project or organization.
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Figure 5.91: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 46: There
is a real feeling of teamwork in the team. Team members feel they are part
of the project or organization.

Scientific research projects typically last longer than one year and in some cases up to
several years. Team members have to work together closely during this time period and

353Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the
project or organization.
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share ideas, suggestion, successes, failures, night shifts, etc. and they also have to trust
each other. Therefore, the team leader has to make sure that the team members not only
get along with each other, but also that a feeling of teamwork and some sort of team spirit
develops and is maintained and fostered.
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Figure 5.92: Correlation coefficients for Question 46: There is a real feeling of teamwork in the
team. Team members feel they are part of the project or organization.

The obtained occurrence distributions354 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The
participants believe that they in 73% of all cases Often (= 7) to Always (= 9) contribute
towards team members feeling part of the team, while their supervisors and the candidate
only ensure in 56% of all cases that a real feeling of teamwork is being developed and
fostered within the team. On the other hand, about 14% believe that the supervisors
and the candidate Never (= 1) to Seldom (= 3) contribute to the creation of a team
spirit, while only 5% of the participants (self-appraisal) see themselves in this category.
A possible explanation for this observation could be the fact that a team leader in a
scientific research project has to possess a very strong task focus to ensure that task are

354see Figure 5.91
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being done correctly and accomplished in time. Therefore, supervisors sometimes forget
that their team members do not always share the same priorities and that their main
concern is not always to push the team and themselves to a maximum of performance.
Nevertheless, the reasons for these beliefs go beyond the scope of this questionnaire and
should be investigated in more detail by personal interviews.

The calculated correlation coefficients355 for Question 46356 are smaller than 0.6, ex-
cept for Question 27357 (0.699), Question 38358 (0.620), Question 47359 (0.665), and
Question 50360 (0.628). Question 48361 (0.584), Question 49362 (0.566), Question 57363

(0.572), and Question 61364 (0.584) have a correlation coefficient close to 0.6.

The reasons for the high correlation coefficient between Question 46 and 27 were already
discussed in Section 5.3.3 (page 128).

Listening receptively to employees’ ideas, creating a feeling of responsibility to make
things work, paying attention to team’s performance, acknowledging others for their
contributions, recognizing the potential of her/his employees, spending time effectively
teaching team members, and explaining decisions, actions, and goals all contribute in
general to the creation of a real feeling of teamwork. The mentioned questions focus on
specific character traits while Question 46 asks about the result when all these traits work
together. Therefore, the content overlap is small and Question 46 does not need to be
modified.

355see Figure 5.92
356Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
357Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
358Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas

even when she/he disagrees with them.
359Question 47: The team members feel a real responsibility to make things work.
360Question 50: Pays attention to team’s performance. Supports and gives feedback.
361Question 48: Acknowledges others for their contributions and celebrates in their successes.
362Question 49: Recognizes the potential of her/his team members.
363Question 57: Spends time effectively teaching or mentoring team members.
364Question 61: Explains (personal and company) decisions, actions, and goals.
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5.4.11 Question 47

Question 47365 asks if the team members feel a real responsibility to make things work.
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Question 47:

Figure 5.93: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 47: The team
members feel a real responsibility to make things work.

As already discussed in a previous section366, scientific research projects are composed
of many different and rather complex tasks that are interconnected with each other. A
team leader has to delegate to some extent sub-projects to her/his team members because
of the complexity and diversity of the whole project. Those delegated tasks have to be
completed correctly and in time and for that reason it is necessary that team members feel
a real responsibility to make things work. This feeling of responsibility can be created in
various ways, which depend mainly on the personalities of the individual team members
and which are beyond the scope of this questionnaire.

The obtained occurrence distributions367 show a similar pattern for all groups: a distinctive
365Question 47: The team members feel a real responsibility to make things work.
366see Section 5.4.6, page 169
367see Figure 5.93
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maximum peak for category 7 (= Often). The participants believe that in almost 84% of
all cases they ensure that their team members feel a real responsibility to make things
work, and also their perception about the candidate is similar (80.5%). But in the case of
their supervisors only 67% of the participants believe that their supervisors would create a
feeling of real responsibility to make things work. One reason for this difference might be
that supervisors in scientific research projects see their team members as “grown” adults
with at least one academic degree and that they would expect from such a person that
she/he already possesses some sort of responsibility to make things work. Nevertheless,
the reasons for these beliefs go beyond the scope of this questionnaire and should be
investigated in more detail by personal interviews.
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Figure 5.94: Correlation coefficients for Question 47: The team members feel a real responsibil-
ity to make things work.

The calculated correlation coefficients368 for Question 47369 are smaller than 0.6, except

368see Figure 5.94
369Question 47: The team members feel a real responsibility to make things work.
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for Question 46370 (0.665). Question 50371 (0.556) has a correlation coefficient close to 0.6.

Making employees feel a real responsibility to make things work asks about the team
members willingness to achieve a goal or task, while creating a real feeling of teamwork
deals with the personal relations of the team members within the team. Thus, the content
overlap is small and Question 47 does not need to be modified.

5.4.12 Question 48

Question 48372 asks if the team leader acknowledges others for their contributions and
celebrates in their successes.
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Figure 5.95: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 48: Acknowl-
edges others for their contributions and celebrates in their successes.

370Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the
project or organization.

371Question 50: Pays attention to team’s performance. Supports and gives feedback.
372Question 48: Acknowledges others for their contributions and celebrates in their successes.
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As already discussed in previous sections373, scientific research projects are composed of
many different and rather complex tasks that are interconnected with each other. A team
leader has to delegate sub-projects to some extent to her/his team members because of
the complexity and diversity of whole project. If those delegated tasks are completed
successfully and in time, then the team leader has to acknowledge her/his team members
for their contributions and celebrate in their successes, otherwise, moral and motivation
would drop considerably and cause conflicts within the team.

The obtained occurrence distributions374 show an almost identical pattern for all groups:
distinctive maximum peaks within the upper three categories from 7 (= Often) to
9 (= Always). The participants believe that in almost 90% of all cases they always
acknowledge the contributions of their team members, while for the supervisor and candi-
date groups they feel that in only about 76% of all cases contributions are acknowledged
and celebrated.

The reason for this difference might be the fact that team leaders cannot “recognize and
acknowledge every single screw that was fixed correctly”. This means, in other words, that
the levels for which team members expect to receive acknowledgements and celebrations
and when they are actually being made by their team leaders vary considerably. This fact
is clearly demonstrated by the differences in the obtained occurrence values between the
team members (self-appraisal group) and the supervisor (including the candidate) group.

As already discussed in the previous section375, one reason for this difference might be
that supervisors in scientific research projects see their team members as “grown” adults
with at least one academic degree. Team leaders would expect such a person not to
need to be put in front of the whole group and be celebrated if standard tasks have
been accomplished successfully. On the other hand, a formal “Thank you! Well done!”
would neither harm nor cost a fortune for any team leader and would assure that moti-
vation is kept at its maximum. Nevertheless, the reasons for these beliefs go beyond the
scope of this questionnaire and should be investigated in more detail by personal interviews.

The calculated correlation coefficients376 for Question 48377 are within the interval

373see Section 5.4.6, page 169 and previous Section 5.4.11, page 182
374see Figure 5.95
375see Section 5.4.11, page 182
376see Figure 5.96
377Question 48: Acknowledges others for their contributions and celebrates in their successes.
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Figure 5.96: Correlation coefficients for Question 48: Acknowledges others for their contribu-
tions and celebrates in their successes.

[-0.5, +0.5], except for Question 46378 (0.584), Question 49379 (0.547), Question 50380

(0.527), and Question 61381 (0.530).

There are only small content overlaps between Question 48 and 46, which have already
been discussed Section 5.4.10 (page 179). No causal correlation exists between Question 48
and the mentioned questions or any other question within the questionnaire. Therefore,
Question 48 does not need to be modified.

378Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the
project or organization.

379Question 49: Recognizes the potential of her/his team members.
380Question 50: Pays attention to team’s performance. Supports and gives feedback.
381Question 61: Explains (personal and company) decisions, actions, and goals.
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5.5 Informing and Coaching

5.5.1 Question 49

Question 49382 asks if the team leader recognizes the potential of her/his employees.
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Figure 5.97: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 49: Recog-
nizes the potential of her/his team members.

As already mentioned in previous sections383, scientific research projects are composed of
many different and rather complex tasks and typically nobody is capable of handling all
these tasks to the same quality level and effectiveness as individual specialists or team
members. Thus, team leaders have to delegate specific tasks and sub-projects and it is
essential for them to recognize the potential and capabilities of their team members so
that they are not overloaded and the quality and performance of the project and the team
suffers.

382Question 49: Recognizes the potential of her/his team members.
383see Section 5.4.6, page 169 and Section 5.4.8, page 174
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The obtained occurrence distributions384 show an almost identical pattern for all groups:
distinctive maximum peaks for the category 7 (= Often). The participants believe that
in more than 75% of all the cases the candidate, their supervisors, and the participants
themselves (self-appraisal group) Often (= 7) to Always (= 9) recognize the potential of
their team members.
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Figure 5.98: Correlation coefficients for Question 49: Recognizes the potential of her/his team
members.

The calculated correlation coefficients385 for Question 49386 are smaller than 0.6, except
for Question 56387 (0.606). Question 46388 (0.566), Question 50389 (0.591), Question 52390

384see Figure 5.97
385see Figure 5.98
386Question 49: Recognizes the potential of her/his team members.
387Question 56: Identifies causes of resistance and finds ways to overcome them.
388Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
389Question 50: Pays attention to team’s performance. Supports and gives feedback.
390Question 52: Develops others by explaining or demonstrating relevant skills.
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(0.565), Question 57391 (0.560), and Question 65392 (0.567) have a correlation coefficient
close to 0.6.

Identifying causes of resistance, creating a real feeling of teamwork, paying attention
to team’s performance, developing others by explaining relevant skills, spending time
effectively teaching team members, and handling difficult people and situations effectively
have almost no content overlaps with recognizing the potential of her/his employees.
Therefore, no causal correlation exists between Question 49 and any other question within
the questionnaire and Question 49 does not need to be modified.

391Question 57: Spends time effectively teaching or mentoring team members.
392Question 65: Handles difficult people and situations effectively.
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5.5.2 Question 50

Question 50393 asks if the team leader pays attention to the team’s performance and if
she/he supports the team and gives feedback.
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Figure 5.99: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 50: Pays at-
tention to team’s performance. Supports and gives feedback.

It is essential for a team leader to pay attention and to be aware about the team’s and
individual team member’s performance, because some team members might be bored and
under-occupied, some others might be overloaded, or another group might just not be
motivated enough to perform at a reasonable performance level. Those differences can
cause tensions within the team and lead to a drop in moral and overall performance.
Therefore, the team leader has to check the team members performance regularly and to
support and give feedback to them.

The obtained occurrence distributions394 show a similar pattern for all groups: distinctive
maximum peaks for the category 7 (= Often). The participants believe that the candidate

393Question 50: Pays attention to team’s performance. Supports and gives feedback.
394see Figure 5.99
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pays Often (= 7) to Always (= 9) attention to the teams performance in 73.2% of all
cases, while their supervisors are aware of the teams performance and support them by
giving feedback only in 57.6%. The participants think that they are in 67.6% of all cases
Often (= 7) to Always (= 9) aware of their team members performance and that they
support them by giving feedback. These differences can be explained by the fact that the
candidate can be considered as a “hands-on” person who likes to work in the middle of
the team and on the front-line, even if she/he leads the team. Therefore, the candidate is
well aware of the team’s performance and is also able to support them by giving feedback.
On the other hand, participants believe that their supervisors are Occasionally (= 4 to 6)
aware how the team is performing and that the team members probably might need
feedback and support in only 39.4% of all cases. The reason for this behavior might
be that supervisors are occupied most of the time with managerial tasks, so that their
attention on the teams performance is less strong than compared to the candidate’s or the
team members (self-appraisal group) awareness.
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Figure 5.100: Correlation coefficients for Question 50: Pays attention to team’s performance.
Supports and gives feedback.
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The calculated correlation coefficients395 for Question 50396 are smaller than 0.6, ex-
cept for Question 46397 (0.628), Question 52398 (0.699), Question 54399 (0.608), and
Question 57400 (0.727). Question 25401 (0.581), Question 49402 (0.591), Question 51403

(0.578), Question 56404 (0.575), and Question 61405 (0.580) have a correlation coefficient
close to 0.6.

Question 50’s correlation coefficients for Question 52 and 57 are rather high (∼ 0.7). De-
veloping others by explaining relevant skills or effectively spending time teaching team
members seems to be strongly overlapping in content with paying attention to the team’s
performance and supporting by giving feedback. Question 52 asks about the leader’s will-
ingness to develop team members by explaining skills directly on the spot and in the middle
of work processes so that they can understand the purpose and motives of their work or
to help them to overcome current problems. Question 57, on the other hand, addresses the
leader’s readiness to invest extra time in effectively teaching or mentoring groups of team
members in small lectures or lessons by stopping the actual work process and spending
additional time on the teaching process. Question 50 asks about the leader’s awareness of
the team’s performance and her/his willingness to support them by giving feedback. There
should only be small content overlaps in the mentioned questions, but due to the high
correlation coefficients the formulation of all three questions should be modified to point
out the differences clearly:

Question 50: Is aware of the team’s actual performance. Gives feedback to
support team members.

Question 52: Develops others by explaining or demonstrating relevant skills
(on the spot or during work processes).

Question 57: Spends additional time effectively teaching or mentoring team
members (outside regular work processes).

395see Figure 5.100
396Question 50: Pays attention to team’s performance. Supports and gives feedback.
397Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
398Question 52: Develops others by explaining or demonstrating relevant skills.
399Question 54: Helps the team to focus on goals and objectives.
400Question 57: Spends time effectively teaching or mentoring team members.
401Question 25: Sets high and clear standards for others by her/his own behavior.
402Question 49: Recognizes the potential of her/his team members.
403Question 51: Likes to use her/his leadership power to help subordinates grow.
404Question 56: Identifies causes of resistance and finds ways to overcome them.
405Question 61: Explains (personal and company) decisions, actions, and goals.
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No causal correlation at all exists between Question 50 and the mentioned questions or
any other question within the questionnaire. Therefore, no further modification of any of
the mentioned questions is required.

5.5.3 Question 51

Question 51406 asks if the team leader likes to use her/his leadership power to help subor-
dinates grow.
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Figure 5.101: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 51: Likes to
use her/his leadership power to help subordinates grow.

Team members and also team leaders in scientific research projects are in many cases
master students, PhD students, or have post-PhD positions (“post-docs”). All those team
members are either trying to change and evolve their academic status or they want to
advance by getting a promotion or fix-term position within the research organization.
However, not only academic goals are pursued within a team. Sometimes team members

406Question 51: Likes to use her/his leadership power to help subordinates grow.
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need some extra time to do specializations in their technical or engineering professions, or
they need to learn an additional language, or they try to advance in another way within
the organization. Therefore, it is up to the leader to use her/his leadership power to
support her/his team members to achieve their goals: master thesis, PhD thesis, etc.

The obtained occurrence distributions407 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The
participants believe that the candidate likes to use her/his leadership power Often (= 7)
to Always (= 9) to help her/his team members to grow within the team or the organization
in more than 68% of all cases, while their supervisors support their team members in
only 54.5%. The participants think that they use their formal position in 62% of all cases
to help their team members to change their position within their team. On the contrary,
12% believe that their supervisors would Never (= 1) to Seldom (= 3) use their leadership
power to help their team members to grow. The reasons for these beliefs go beyond the
scope of this questionnaire and should be investigated in more detail by personal interviews.

The calculated correlation coefficients408 for Question 51409 are smaller than 0.6, except for
Question 19410 (0.618) and Question 52411 (0.657). Question 25412 (0.571), Question 27413

(0.582), and Question 50414 (0.578) have a correlation coefficient close to 0.6.

Using leadership power to help subordinates grow asks about the leaders willingness to
support team members in such a way that they can grow and change their status within
the organization. As already mentioned in the previous section,415 Question 52 asks about
the leader’s willingness to develop team members by explaining skills in the middle of work
processes to overcome current problems. Question 50416 asks about the leader’s awareness
of the team’s performance and her/his willingness to support team members by giving feed-
back. Thus, the content overlap should be rather small, but the formulation of Question 51
will be modified to reduce the correlation coefficient and clarify the differences between

407see Figure 5.101
408see Figure 5.102
409Question 51: Likes to use her/his leadership power to help subordinates grow.
410Question 19: Gives team members honest and fair answers.
411Question 52: Develops others by explaining or demonstrating relevant skills.
412Question 25: Sets high and clear standards for others by her/his own behavior.
413Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
414Question 50: Pays attention to team’s performance. Supports and gives feedback.
415see Section 5.5.2, page 190
416see (same discussion in) Section 5.5.2, page 190



5.5 Informing and Coaching 195

-0.5

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Question Number

C
al

cu
la

te
d 

C
or

re
la

tio
n 

C
oe

ffi
ci

en
t  

[-1
,+

1]

Correlation Coefficients
Error on Correlation Coefficients

Question 51:

Figure 5.102: Correlation coefficients for Question 51: Likes to use her/his leadership power to
help subordinates grow.

both questions:

Question 51: Likes to use her/his leadership power to help subordinates grow
and evolve (within the team’s/company’s hierarchical structure).

Question 52: Develops others by explaining or demonstrating relevant skills
(on the spot or during work processes).

Question 25 and 27 seem to have no content overlaps with Question 51. Therefore, no
further modification of Question 51 is required.
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5.5.4 Question 52

Question 52417 asks if the team leader develops others by explaining or demonstrating
relevant skills.
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Figure 5.103: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 52: Devel-
ops others by explaining or demonstrating relevant skills.

As already mentioned in the previous section418, team members and also team leaders
in scientific research projects are in many cases master students, PhD students, or
just newcomers who recently joined the team and who need an orientation about the
work processes within the team. Thus, there are always some team members who are
still undergoing some sort of training and who need to learn relevant skills required
to perform their tasks within the research project. Question 52 asks about the leader’s
readiness to explain or demonstrate those relevant and needed skills to their team members.

The obtained occurrence distributions419 show a similar pattern for all groups: distinctive
417Question 52: Develops others by explaining or demonstrating relevant skills.
418see Section 5.5.3, page 193
419see Figure 5.103
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maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The
participants believe that the candidate develops others by explaining or demonstrating
relevant skills in 80.5% of all cases, while their supervisors Often (= 7) to Always (= 9)
explain relevant skills in less than 55%. The participants also believe that they develop
their team members in almost 76% of all cases. On the other hand, almost 10% of the
participants believe that their supervisors would Never (= 1) to Seldom (= 3) explain or
demonstrate relevant skills to their team members.
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Figure 5.104: Correlation coefficients for Question 52: Develops others by explaining or demon-
strating relevant skills.

The reasons for this behavior can be explained by the fact that team leaders are typically
occupied with managerial tasks and that they delegate specific tasks and sub-projects to
their team members. Therefore, they might also delegate the training and development of
their team members to the specialists in their team. The candidate is a rather “hands-on”
person who likes to be directly involved in the specific tasks. Thus, she/he is either
already on the spot and available to explain and demonstrate relevant skills or she/he is
specialized enough to do the particular training by herself/himself. The reasons for these
beliefs go beyond the scope of this questionnaire and should be investigated in more detail
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by personal interviews.

The calculated correlation coefficients420 for Question 52421 are smaller than 0.6, except
for Question 02422 (0.637), Question 19423 (0.657), Question 25424 (0.603), Question 50425

(0.699), Question 51426 (0.657), and Question 57427 (0.696). Question 49428 (0.565) and
Question 54429 (0.587) have a correlation coefficient close to 0.6.

The causes for the high correlation coefficients between Question 52, 50, and 57 and the
related modifications on the question formulations were already discussed in a previous
Section.430 No causal correlation or content overlaps exist between Question 52 and
the mentioned questions or any other question within the questionnaire. Therefore,
Question 52 does not need to be modified further.

420see Figure 5.104
421Question 52: Develops others by explaining or demonstrating relevant skills.
422Question 02: Makes suggestions about how to solve problems and sets standards of performance for

group members.
423Question 19: Gives team members honest and fair answers.
424Question 25: Sets high and clear standards for others by her/his own behavior.
425Question 50: Pays attention to team’s performance. Supports and gives feedback.
426Question 51: Likes to use her/his leadership power to help subordinates grow.
427Question 57: Spends time effectively teaching or mentoring team members.
428Question 49: Recognizes the potential of her/his team members.
429Question 54: Helps the team to focus on goals and objectives.
430see Section 5.5.2, page 190
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5.5.5 Question 53

Question 53431 asks if the team leader encourages team members to solve problems on their
own.
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Question 53:

Figure 5.105: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 53: Encour-
ages team members to solve problems on their own.

As already mentioned in previous sections432, scientific research projects are composed of
many different and rather complex tasks. Thus, team members should be encouraged to
solve problems on their own, because if they either have to report to the team leader and
wait for her/his availability to study the problem or to find a specialist who is capable
of solving the problem, then too much precious time would be wasted. Furthermore433,
team members and also team leaders in scientific research projects are in many cases
master students, PhD students, or have post-PhD positions (“post-docs”). All these team
members are either trying to change and evolve their academic status or they want to
advance by getting a promotion or fix-term position within the research organization.

431Question 53: Encourages team members to solve problems on their own.
432see Section 5.4.6, page 169 and Section 5.4.8, page 174
433see Section 5.5.3, page 193
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Thus, they are either capable of or still have to demonstrate independent decision making
and independence in recognizing, analyzing, and finally solving a problem. Team leaders
should therefore encourage team members to solve problems on their own and anticipate
or act in a way which the leader would have chosen. This saves time and also helps to
develop and train their team members to become successful future team leaders, which is
one of the goals of a scientific research project.

The obtained occurrence distributions434 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The
participants believe that the candidate, their supervisors, and the participants themselves
(self-appraisal group) in more than 75% of all cases encourage their team members
Often (= 7) to Always (= 9) to solve problems on their own.

-0.5

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Question Number

C
al

cu
la

te
d 

C
or

re
la

tio
n 

C
oe

ffi
ci

en
t  

[-1
,+

1]

Correlation Coefficients
Error on Correlation Coefficients

Question 53:

Figure 5.106: Correlation coefficients for Question 53: Encourages team members to solve prob-
lems on their own.

434see Figure 5.105
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The calculated correlation coefficients435 for Question 53436 are within the interval
[-0.5, +0.5], except for Question 43437 (0.617).

No causal correlation exists between Question 53 and the mentioned questions or any
other question within the questionnaire. Therefore, Question 53 does not need to be
modified.

5.5.6 Question 54

Question 54438 asks if the team leader helps the team to focus on goals and objectives.
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Figure 5.107: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 54: Helps
the team to focus on goals and objectives.

435see Figure 5.106
436Question 53: Encourages team members to solve problems on their own.
437Question 43: Easily shifts priorities when the situation calls for it. Deals with rapid change easily and

effectively.
438Question 54: Helps the team to focus on goals and objectives.
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As already mentioned in previous sections439, scientific research projects are composed
of many different and rather complex tasks where usually many people from different
countries, research laboratories, and technical topics are working together over extended
periods of time. The broad topic diversity and the different tasks require a leader with a
strong task focus and managerial skills to keep the final goal of the project in mind and to
communicate this goal and the required tasks to her/his team members. Otherwise, chaos
starts to rule and the project becomes a disaster. Thus, team members should constantly
help their team members to focus on goals and objectives.

The obtained occurrence distributions440 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The
participants believe that the candidate helps the team in more than 80% of all cases to
focus on goals and objectives, while their supervisors help Often (= 7) to Always (= 9)
in only 57.6%. The participants believe that they help their team members 65% of the
time to focus on goals and objectives. On the contrary, more than 12% of the supervisors
Never (= 1) to Seldom (= 3) help their team members to get back on track and to focus
on their goals. The reasons for these beliefs go beyond the scope of this questionnaire and
should be investigated in more detail by personal interviews.

The calculated correlation coefficients441 for Question 54442 are smaller than 0.6, except
for Question 02443 (0.684), Question 25444 (0.609), Question 50445 (0.608), Question 57446

(0.666), Question 58447 (0.648), Question 60448 (0.611), and Question 61449 (0.678).
Question 07450 (0.583), Question 31451 (0.573), and Question 52452 (0.587) have a corre-
lation coefficient close to 0.6.

439see Section 5.4.6, page 169 and Section 5.4.8, page 174
440see Figure 5.107
441see Figure 5.108
442Question 54: Helps the team to focus on goals and objectives.
443Question 02: Makes suggestions about how to solve problems and sets standards of performance for

group members.
444Question 25: Sets high and clear standards for others by her/his own behavior.
445Question 50: Pays attention to team’s performance. Supports and gives feedback.
446Question 57: Spends time effectively teaching or mentoring team members.
447Question 58: Explains how the team fits into the project or company objectives.
448Question 60: Explains rules and expectations.
449Question 61: Explains (personal and company) decisions, actions, and goals.
450Question 07: Effectively allocates available resources, e.g., time, people, money.
451Question 31: Enjoys establishing challenging goals for themselves and goes above and beyond what is

expected.
452Question 52: Develops others by explaining or demonstrating relevant skills.
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Figure 5.108: Correlation coefficients for Question 54: Helps the team to focus on goals and ob-
jectives.

Making suggestions about how to solve problems, or spending time effectively teaching,
or explaining decisions, actions, and goals has only small content overlap with helping the
team to focus on goals. No causal correlation exists between Question 54 and the men-
tioned questions or any other question within the questionnaire. Therefore, Question 54
does not need to be modified.
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5.5.7 Question 55

Question 55453 asks if the team leader gets team members to look at problems from many
different angles.
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Figure 5.109: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 55: Gets
team members to look at problems from many different angles.

Scientific research projects typically aim for challenging goals that sometimes require new
technologies or methods to be developed. Team members have to be motivated to look at
problems from many different angles and to be open to new ideas and perspectives to mini-
mize the development time and to reduce the risk of getting stuck on the way. Therefore, it
is essential that a team leader helps her/his team members to find those new perspectives
and most importantly to accept new methods and technologies, because it is typically quite
difficult to change procedures that have been proven to be successful in a specific situation.

The obtained occurrence distributions454 show a similar pattern for all groups: distinctive
maximum peaks within the upper four categories from 6 (= Occasionally/Often) to

453Question 55: Gets team members to look at problems from many different angles.
454see Figure 5.109
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9 (= Always). The participants believe that they would help their team members to look
at problems from many different angles in almost 65% of all cases, while their supervisors
provide their assistance in only 42.4%. The candidate is perceived to help Often (= 7)
to Always (= 9) in 61% of all cases. On the other hand, 48.5% of the supervisors (the
candidate excluded) help Occasionally (= 4 to 6) their team members to get a different
perspective. The reasons for this behavior go beyond the scope of this questionnaire and
should be investigated in more detail by personal interviews.
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Figure 5.110: Correlation coefficients for Question 55: Gets team members to look at problems
from many different angles.

The calculated correlation coefficients455 for Question 55456 are smaller than 0.6, except
for Question 56457 (0.745) and Question 65458 (0.634). Question 05459 (0.562) has a
correlation coefficient close to 0.6.

455see Figure 5.110
456Question 55: Gets team members to look at problems from many different angles.
457Question 56: Identifies causes of resistance and finds ways to overcome them.
458Question 65: Handles difficult people and situations effectively.
459Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
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Handling difficult people and situations effectively and identifying causes of resistance has
no content overlaps with getting team members to look at problems from many different
angles. No causal correlation exists between Question 55 and the mentioned questions or
any other question within the questionnaire. Therefore, Question 55 does not need to be
modified.

5.5.8 Question 56

Question 56460 asks if the team leader is capable of identifying causes of resistance and if
she/he finds ways to overcome them.
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Figure 5.111: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 56: Identifies
causes of resistance and finds ways to overcome them.

Scientific research projects are typically sophisticated projects consisting of many different
topics and with many specialists involved. Communication barriers, misunderstandings,
lack of training in a specialized topic, fear of taking risks, etc. can cause resistance and

460Question 56: Identifies causes of resistance and finds ways to overcome them.
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conflicts within the team. Therefore, a team leader has to be able to quickly identify
causes of resistance and to find effective ways to overcome them.

The obtained occurrence distributions461 show an almost identical pattern for all groups:
distinctive maximum peaks for the category 7 (= Often). The participants believe that the
candidate is capable of identifying causes of resistance and of finding ways to overcome
them in more than 73% of all cases, while their supervisors are in only 54.5% capable of
locating the causes of resistance Often (= 7) to Always (= 9). The participants themselves
think that they can identify the causes of resistance in almost 68% of all cases.
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Figure 5.112: Correlation coefficients for Question 56: Identifies causes of resistance and finds
ways to overcome them.

The difference in these figures might be explained by the fact that the candidate
spends most of her/his time being directly involved in the design, implementation, and
execution of the specific tasks, although she/he is leading the team as well. Therefore,
it is easier for her/him to locate the causes of resistance and to find ways and methods
to overcome them than for the supervisors, who are occupied most of the time by man-

461see Figure 5.111
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agerial tasks. Again, the reasons for these mentioned resistances are not an objective of
this questionnaire and should be investigated in more detail by the individual team leaders.

The calculated correlation coefficients462 for Question 56463 are smaller than 0.6, except for
Question 49464 (0.606), Question 55465 (0.745), and Question 65466 (0.613). Question 06467

(0.581), Question 43468 (0.551), and Question 50469 (0.575) have a correlation coefficient
close to 0.6.

Recognizing the potential of her/his employees, or handling difficult people and situations
effectively has only small content overlap with identifying causes of resistance. No causal
correlation exists between Question 56 and the mentioned questions or any other question
within the questionnaire. Therefore, Question 56 does not need to be modified.

462see Figure 5.112
463Question 56: Identifies causes of resistance and finds ways to overcome them.
464Question 49: Recognizes the potential of her/his team members.
465Question 55: Gets team members to look at problems from many different angles.
466Question 65: Handles difficult people and situations effectively.
467Question 06: Prioritizes key objectives and focuses the groups activity on them.
468Question 43: Easily shifts priorities when the situation calls for it. Deals with rapid change easily and

effectively.
469Question 50: Pays attention to team’s performance. Supports and gives feedback.
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5.5.9 Question 57

Question 57470 asks if the team leader spends time effectively teaching or mentoring team
members.
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Figure 5.113: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 57: Spends
time effectively teaching or mentoring team members.

The obtained occurrence distributions471 show a considerably different pattern for all
groups: different maximum peaks distributed over the whole performance key spectrum.
The participants perceived occurrence values are given in Table 5.5. The pattern for
the candidate (7.3 - 36.6 - 56.1)472 indicates that she/he is a rather “hands-on” person
who likes to be directly involved into the specific tasks, even if she/he leads the team.
Thus, she/he is either already on the spot and available to teach and mentor team mem-
bers effectively or she/he is specialized enough to do the particular training herself/himself.

470Question 57: Spends time effectively teaching or mentoring team members.
471see Figure 5.113
472see first line in Table 5.5
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Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 7.3% 36.6% 56.1%
Self-Appraisal 10.8% 32.4% 56.8%
Supervisor 27.3% 30.3% 42.4%

Table 5.5: Obtained occurrence values for Question 57.

The pattern for the participants themselves (10.8 - 32.4 - 56.8)473 is almost identical to
the candidate distribution. This confirms the explanation for the candidate distribution,
since the participants are also directly involved in specific tasks and therefore either
already on the spot and available to teach and mentor team members effectively or they
are specialized enough to do the particular training themselves.

The pattern for the supervisors group (27.3 - 30.3 - 42.4)474 also confirms the given expla-
nation. Team leaders are typically occupied by managerial tasks and not directly involved
in the specific tasks. Therefore, they are either not specialized enough to do the particular
training themselves or they simply tend to delegate those tasks to their specialists in the
team. Nevertheless, in some cases it is very important that team leaders spend time teach-
ing or mentoring newcomers effectively so that they build up their trust in the team leader.

Based on the observed patterns475 one can conclude that no general rule exists about
the question if and how much time a team leader should spend teaching or mentoring
team members effectively. Again, the reasons for this behavior are not an objective of
this questionnaire and should be investigated in more detail by the individual team leaders.

The calculated correlation coefficients476 for Question 57477 are smaller than 0.6, ex-
cept for Question 50478 (0.727), Question 52479 (0.696), Question 54480 (0.666), and

473see second line in Table 5.5
474see third line in Table 5.5
475see Figure 5.113
476see Figure 5.114
477Question 57: Spends time effectively teaching or mentoring team members.
478Question 50: Pays attention to team’s performance. Supports and gives feedback.
479Question 52: Develops others by explaining or demonstrating relevant skills.
480Question 54: Helps the team to focus on goals and objectives.
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Figure 5.114: Correlation coefficients for Question 57: Spends time effectively teaching or men-
toring team members.

Question 61481 (0.602). Question 17482 (0.586), Question 25483 (0.572), Question 27484

(0.590), and Question 46485 (0.572) have a correlation coefficient close to 0.6.

The causes of the high correlation coefficients between Question 57, 50, 52, and 54 have
already been discussed in previous Sections.486 No causal correlation exists between
Question 57 and the mentioned questions or any other question within the questionnaire.
Therefore, Question 57 does not need to be modified.

481Question 61: Explains (personal and company) decisions, actions, and goals.
482Question 17: Acknowledges her/his own mistakes and takes corrective action.
483Question 25: Sets high and clear standards for others by her/his own behavior.
484Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
485Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
486see Section 5.5.2, page 190 and Section 5.5.6, page 201
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5.5.10 Question 58

Question 58487 asks if the team leader explains how the team fits into the project or
company objectives.
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Figure 5.115: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 58: Explains
how the team fits into the project or company objectives.

As already mentioned in previous sections488, scientific research projects are composed of
many different and rather complex tasks and typically nobody is capable of handling all
these tasks to the same quality level and effectiveness as individual specialists or team
members. Thus, it is very difficult for individual team members — and especially for
newcomers — to understand how the team and individual team members fit into the
project or the research organization. It can be very frustrating for some team members
not knowing how their individual work contributes to the overall project and sometimes it
is very difficult for them to evaluate the required effort that should be invested or that is
necessary to contribute valuable results to the project. Thus, the motivation and efficiency
of team members can be increased considerably if they understand in detail how they and

487Question 58: Explains how the team fits into the project or company objectives.
488see Section 5.4.6, page 169 and Section 5.4.8, page 174
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their team fit into the overall project.

The obtained occurrence distributions489 show a similar pattern for all groups: distinctive
maximum peaks within the upper four categories from 6 (= Occasionally/Often) to
9 (= Always). The participants believe that in 46% of all cases their supervisors as well as
themselves (self-appraisal group) would Often (= 7) to Always (= 9) explain how team
members and the team fit into the project or the organization. Again, the candidate is
an exception to this pattern. The participants believe that the candidate explains in 61%
of all cases how team members and the team fit into the project. On the contrary, the
participants believe that in about 10% of all cases both their supervisors and themselves
would Never (= 1) to Seldom (= 3) explain the teams role in the project or organization.

The extraordinary high values for the candidate can be explained by the fact that she/he
is a rather “hands-on” person who likes to be directly involved into the specific tasks,
even if she/he leads the team. Thus, the candidate can see how newcomers see the team
and the project and she/he understands quite well what difficulties newcomers face in
order to understand their position within the team and the project itself. The reasons for
these beliefs of the participants go beyond the scope of this questionnaire and should be
investigated in more detail by personal interviews.

The calculated correlation coefficients490 for Question 58491 are smaller than 0.6, ex-
cept for Question 54492 (0.648), Question 59493 (0.770), and Question 60494 (0.672).
Question 61495 (0.561) has a correlation coefficient close to 0.6.

Explaining the purpose of the company’s policies, or explaining rules and expectations
have strong content overlaps with how the team fits into the company’s objectives. Thus,
Questions 58, 59, and 60 should be merged into one single question:

Question 58∗: Explains rules, expectations, and the purpose of the company’s
policies and how the team or individual team members can fulfill company
objectives.

489see Figure 5.115
490see Figure 5.116
491Question 58: Explains how the team fits into the project or company objectives.
492Question 54: Helps the team to focus on goals and objectives.
493Question 59: Explains the purpose of the company’s policies to the team.
494Question 60: Explains rules and expectations.
495Question 61: Explains (personal and company) decisions, actions, and goals.
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Figure 5.116: Correlation coefficients for Question 58: Explains how the team fits into the project
or company objectives.

No content overlaps or causal correlations exist between Question 58 and the mentioned
questions or any other question within the questionnaire. Therefore, Question 58 does not
need to be further modified.
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5.5.11 Question 59

Question 59496 asks if the team leader explains the purpose of the company’s policies to
the team.
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Figure 5.117: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 59: Explains
the purpose of the company’s policies to the team.

Explaining the purpose of the company’s decisions and underlying policies can have
considerable positive effects on the motivation and personal feelings of the individual team
members. If team members do not understand the decisions made by the company or
research project management, then they might feel powerless and exposed to their team’s
management. These feelings of insecurity and being out of control or not even being able
to understand ones own fate might cause frustrations, tensions, conflicts, and in the worst
case drop motivation and overall performance of the team itself. Therefore, it is important
for a team leader to explain the purposes of the company’s policies to their team members.

The obtained occurrence distributions497 show a considerably different pattern for all
496Question 59: Explains the purpose of the company’s policies to the team.
497see Figure 5.117
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groups: different maximum peaks distributed over the whole performance key spectrum.
The participants perceived occurrence values are given in Table 5.6. The pattern for the
candidate (9.8 - 36.6 - 53.7)498 indicates that she/he knows and understands both how
frustrating it can be and how team members feel if they don’t understand the purpose
of the company’s policies or the decisions based on those policies. Therefore, she/he tries
to explain the company’s policies to her/his team members so that frustration is avoided
and motivation and performance are optimized.

Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 9.8% 36.6% 53.7%
Self-Appraisal 27.0% 35.1% 37.8%
Supervisor 12.1% 51.5% 36.4%

Table 5.6: Obtained occurrence values for Question 59.

The pattern for the participants themselves (27.0 - 35.1 - 37.8)499 is almost equally
distributed over the whole performance key spectrum with distinctive peaks in each of
the three summarized categories500. This means that the team members either do not
understand the purposes of the company’s policies themselves and therefore are not
capable of explaining them to their team members or that they are not sure if they are
allowed to interpret or communicate their perceived opinions about those policy purposes.
Nevertheless, the reasons for these beliefs go beyond the scope of this questionnaire and
should be investigated in more detail by personal interviews.

The pattern for the supervisor group (12.1 - 51.5 - 36.4)501 indicates that the supervisors
Occasionally (= 4 to 6) explain purposes of the company’s policies. Again, the reasons for
these beliefs of the participants go beyond the scope of this questionnaire and should be
investigated in more detail by personal interviews.

The calculated correlation coefficients502 for Question 59503 are smaller than 0.6, except

498see first line in Table 5.6
499see second line in Table 5.6
500Never to Seldom (= 1 to 3), Occasionally (= 4 to 6), and Often to Always (= 7 to 9).
501see third line in Table 5.6
502see Figure 5.118
503Question 59: Explains the purpose of the company’s policies to the team.
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Figure 5.118: Correlation coefficients for Question 59: Explains the purpose of the company’s
policies to the team.

for Question 58504 (0.770) and Question 61505 (0.631). Question 60506 (0.583) has a
correlation coefficient close to 0.6.

The causes for the high correlation coefficients between Question 59, 58, and 60 have
already been discussed in the previous Section.507 No causal correlation exists between
Question 59 and the rest of the mentioned questions or any other question within the
questionnaire. Therefore, those questions do not need to be modified.

504Question 58: Explains how the team fits into the project or company objectives.
505Question 61: Explains (personal and company) decisions, actions, and goals.
506Question 60: Explains rules and expectations.
507see Section 5.5.10, page 212
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5.5.12 Question 60

Question 60508 asks if the team leader explains rules and expectations.
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Figure 5.119: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 60: Explains
rules and expectations.

Explaining rules and expectations helps the team members to understand what they are
supposed to do and to better define their personal goals, actions and decisions. It also
brings some sort of order and discipline into the team that facilitates the life of all team
members. On the other hand, not explaining rules and expectations might create chaos
and drop moral and overall team performance considerably.

The obtained occurrence distributions509 show a considerably different pattern for all
groups: different maximum peaks distributed over the whole performance key spectrum.
The participants perceived occurrence values are given in Table 5.7. The pattern for the
candidate (0.0 - 24.4 - 75.6)510 indicates that she/he is a rather “hands-on” person who

508Question 60: Explains rules and expectations.
509see Figure 5.119
510see first line in Table 5.7
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likes to be directly involved into the specific tasks, even if she/he leads the team. Thus,
she/he knows and understands how important it is for team members to be aware of rules
and expectations. The candidate also knows what effect it might have if team members
do not understand what is expected of them or if they don’t follow some sort of rules that
help to avoid conflicts in stressful situations.

Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 0.0% 24.4% 75.6%
Self-Appraisal 13.5% 40.5% 45.9%
Supervisor 12.1% 39.4% 48.5%

Table 5.7: Obtained occurrence values for Question 60.

The pattern for the participants themselves (13.5 - 40.5 - 45.9)511 and the supervisors
group (12.1 - 39.4 - 48.5)512 are almost identical. This means that team members (self-
appraisal group) and supervisors are aware that it is necessary to explain rules and
expectations to their team members, but their motivation to explain these rules and
expectations is considerably lower than the motivation of the candidate. This might
be explained by the fact that team members either do not carry a lot of responsibility
for the discipline and the performance of their teams or that supervisors have enough
formal power to either lead or even to bring the team back on track if moral, disci-
pline, or performance should drop. The candidate, on the other hand, has no formal
power at all and therefore relies mainly on her/his capability to explain rules and
expectations to the team members and thereby motivating them to keep discipline and
performance on a high level. Again, the reasons for this behavior are not an objective of
this questionnaire and should be investigated in more detail by the individual team leaders.

The calculated correlation coefficients513 for Question 60514 are smaller than 0.6, ex-
cept for Question 54515 (0.611), Question 58516 (0.672), and Question 61517 (0.657).

511see second line in Table 5.7
512see third line in Table 5.7
513see Figure 5.120
514Question 60: Explains rules and expectations.
515Question 54: Helps the team to focus on goals and objectives.
516Question 58: Explains how the team fits into the project or company objectives.
517Question 61: Explains (personal and company) decisions, actions, and goals.
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Figure 5.120: Correlation coefficients for Question 60: Explains rules and expectations.

Question 57518 (0.550) and Question 59519 (0.583) have a correlation coefficient close
to 0.6.

The causes for the high correlation coefficients between Question 60, 58, and 59 have
already been discussed in a previous Section.520 No causal correlation exists between
Question 60 and the rest of the mentioned questions or any other question within the
questionnaire. Therefore, those questions do not need to be modified.

518Question 57: Spends time effectively teaching or mentoring team members.
519Question 59: Explains the purpose of the company’s policies to the team.
520see Section 5.5.10, page 212
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5.5.13 Question 61

Question 61521 asks if the team leader explains (personal and company) decisions, actions,
and goals.
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Figure 5.121: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 61: Explains
(personal and company) decisions, actions, and goals.

The obtained occurrence distributions522 show a considerably different pattern for all
groups: different maximum peaks spread all over the performance key spectrum. The par-
ticipants perceived occurrence values are given in Table 5.8. The pattern for the candidate
(7.3 - 29.3 - 63.4)523 indicate that she/he is a rather “hands-on” person who likes to be
directly involved in the specific tasks and with the individual team members, even if she/he
leads the team. Thus, she/he is well aware that it is necessary to explain decisions, actions,
and goals to her/his team members. The candidate also has no formal power and there-
fore needs to explain almost every single action to her/his team members to avoid conflicts.

521Question 61: Explains (personal and company) decisions, actions, and goals.
522see Figure 5.121
523see first line in Table 5.8



222 Chapter 5: Questionnaire Evaluation & Validation

Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 7.3% 29.3% 63.4%
Self-Appraisal 8.1% 43.2% 48.6%
Supervisor 21.2% 18.2% 60.6%

Table 5.8: Obtained occurrence values for Question 61.

The pattern for the participants themselves (8.1 - 43.2 - 48.6)524 is similar to the candidate
distribution. The slight differences might be explained by the fact that team members
usually do not have to make decisions, take actions, or define goals that possibly affect the
whole team. Therefore, they do not explain actions and decisions to their team members
as often as the candidate or their supervisors.

The pattern for the supervisor group (21.2 - 18.2 - 60.6)525 given by the three summarized
categories526 is almost identical to the candidate pattern. The difference between the su-
pervisor group and the candidate is visualized in Figure 5.121: the candidate pattern has
only one maximum peak at 7 (= Often), while the supervisor group shows two distinctive
maxima, one at 3 (= Seldom) and the other one at 7 (= Often). The participants believe
that their supervisors explain Never (= 1) to Seldom (= 3/4) decisions, actions, and goals
in more than 27% of all cases, while, on the other hand, almost 70% believe that their
supervisors Often (= 6/7) to Always (= 9) give an explanation. This means that the can-
didate gives an explanation whenever it is possible for her/him, because of her/his lack of
formal power and to motivate her/his team members. The supervisors, on the other hand,
only explain the things they need to explain to their team, while in about 27% of all cases
explanations are not communicated. The reasons for this behavior are not an objective of
this questionnaire and should be investigated in more detail by the individual team leaders.

The calculated correlation coefficients527 for Question 61528 are smaller than 0.6, except for

524see second line in Table 5.8
525see third line in Table 5.8
526Never to Seldom (= 1 to 3), Occasionally (= 4 to 6), and Often to Always (= 7 to 9).
527see Figure 5.122
528Question 61: Explains (personal and company) decisions, actions, and goals.
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Figure 5.122: Correlation coefficients for Question 61: Explains (personal and company) deci-
sions, actions, and goals.

Question 54529 (0.678), Question 57530 (0.602), Question 59531 (0.631), and Question 60532

(0.657). Question 46533 (0.584), Question 50534 (0.580), and Question 58535 (0.561) have
a correlation coefficient close to 0.6.

Helping the team to focus on goals and explaining (personal and company) decisions,
actions, and goals has no content overlap, because helping the team to focus on goals
differs from solely explaining decisions, actions and goals. Thus, no causal correlation
exists between Question 61 and 54.

529Question 54: Helps the team to focus on goals and objectives.
530Question 57: Spends time effectively teaching or mentoring team members.
531Question 59: Explains the purpose of the company’s policies to the team.
532Question 60: Explains rules and expectations.
533Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
534Question 50: Pays attention to team’s performance. Supports and gives feedback.
535Question 58: Explains how the team fits into the project or company objectives.
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On the other hand, explaining rules and expectations and explaining (personal and com-
pany) decisions, actions, and goals have content overlap. Therefore, Question 61 has to be
modified to the following formulation to emphasize the leader’s goals and not the company’s
objectives as already covered by Question 58∗:

Question 61∗: Explains personal decisions and actions.

No causal correlation exists between Question 61 and the rest of the mentioned questions
or any other question within the questionnaire. Therefore, those questions do not need to
be modified.

5.5.14 Question 62

Question 62536 asks if the team leader openly shares information with others.
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Figure 5.123: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 62: Openly
shares information with others.

536Question 62: Openly shares information with others.
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Sharing information openly with others is a delicate issue in scientific research projects.
As already mentioned in a previous section537, research projects are usually finished by
publishing obtained results in journals or presenting them at conferences, or by writing
a Master or PhD thesis. In all cases, the obtained results have to be kept confidential
until they are published and mutual trust between the team leader and team members is
essential. Thus, the leader has to make sure that the obtained results are kept confidential
until they are published by the team or the particular person who has obtained the results.

On the other hand, relevant and important information that affects the work and the life of
team members should be shared openly with others. The team leader has to make sure that
information and knowhow is quickly transferred to the places where they are needed and
that all involved people have access to the information. Unfortunately, sometimes both
types of information sharing are mixed and misunderstood and the team leader has to
communicate clearly that confidential information will not be released until it necessary
and relevant for all team members. Therefore, Question 62 should be modified to the
following formulation:

Question 62∗: Shares relevant and important information openly with others.

The obtained occurrence distributions538 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always).
The candidate (12.2% - 26.8% - 61.0%) and the supervisor (18.2% - 21.2% - 60.6%)
groups show an almost identical pattern for the three summarized categories539. The
participants, on the other hand, believe that they Often (= 7) to Always (= 9) openly
share information with others in almost 84% of all cases. A possible explanation for these
differences might be the fact that the meaning of Question 62 was misunderstood in the
sense that also confidential information and not only relevant and important information
should be shared with all team members. This fact is confirmed by the higher occurrence
values for the self-appraisal group, who do not always possess confidential information
that they could share with others, while their supervisors (and also the candidate) also
have to coordinate and secure obtained results. Nevertheless, the reasons for these beliefs
and behaviors go beyond the scope of this questionnaire and should be investigated in
more detail by personal interviews.

537see Section 5.3.4, page 131
538see Figure 5.123
539Never to Seldom (= 1 to 3), Occasionally (= 4 to 6), and Often to Always (= 7 to 9).
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Figure 5.124: Correlation coefficients for Question 62: Openly shares information with others.

The calculated correlation coefficients540 for Question 62541 are within the interval
[-0.5, +0.5], except for Question 19542 (0.539), Question 27543 (0.628), Question 46544

(0.515), Question 51545 (0.515), and Question 65546 (0.514).

No causal correlation at all exists between Question 62, the modified Question 27∗,547

the other (above) mentioned questions, or any other question within the questionnaire.
Therefore, Question 62 does not need to be modified.

540see Figure 5.124
541Question 62: Openly shares information with others.
542Question 19: Gives team members honest and fair answers.
543Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
544Question 46: There is a real feeling of teamwork in the team. Team members feel they are part of the

project or organization.
545Question 51: Likes to use her/his leadership power to help subordinates grow.
546Question 65: Handles difficult people and situations effectively.
547see Section 5.3.3, page 128
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5.5.15 Question 63

Question 63548 asks if the team leader deals with issues in a straightforward manner.
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Figure 5.125: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 63: Deals
with issues in a straightforward manner.

Communication and interaction between individual team members in international
scientific research projects might be affected by different country related habits, cultural
differences, language skills, or various other reasons549. Therefore, it is important that
team leaders and team members communicate and treat issues in a straightforward
manner so that nobody in the team might suspect ulterior motives behind the transferred
message. This method builds up trust, reduces rumors, and helps the team members to
communicate on an equal and open basis.

The obtained occurrence distributions550 show a similar pattern for all groups: distinctive
maximum peaks within the upper three categories from 7 (= Often) to 9 (= Always). The

548Question 63: Deals with issues in a straightforward manner.
549see [17], Geert Hofstede, “Cultural Dimensions”, http://www.geert-hofstede.com/, September 2008.
550see Figure 5.125

http://www.geert-hofstede.com/
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participants believe that the candidate deals Often (= 7) to Always (= 9) with issues in
a straightforward manner in almost 88% of all cases, while their supervisors are perceived
in only 58% of all cases as dealing in a straightforward manner. The team members see
themselves in 68% of all cases handling issues in a straightforward manner. The reasons
for these beliefs and behaviors go beyond the scope of this questionnaire and should be
investigated in more detail by personal interviews.

-0.5

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Question Number

C
al

cu
la

te
d 

C
or

re
la

tio
n 

C
oe

ffi
ci

en
t  

[-1
,+

1]

Correlation Coefficients
Error on Correlation Coefficients

Question 63:

Figure 5.126: Correlation coefficients for Question 63: Deals with issues in a straightforward
manner.

The calculated correlation coefficients551 for Question 63552 are smaller than 0.6, except
for Question 05553 (0.617). Question 11554 (0.547) and Question 19555 (0.553) have a cor-
relation coefficient close to 0.6. No causal correlation exists between Question 63 and the
mentioned questions or any other question within the questionnaire. Therefore, Question 63
does not need to be modified.

551see Figure 5.126
552Question 63: Deals with issues in a straightforward manner.
553Question 05: Recognizes what needs to be done and takes the initiative to make it happen.
554Question 11: Is good at making things work and completing the assigned tasks.
555Question 19: Gives team members honest and fair answers.
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5.5.16 Question 64

Question 64556 asks if the team leader is able to calm others in stressful situations.
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Figure 5.127: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 64: Able to
calm others in stressful situations.

As already mentioned in previous sections557, scientific research projects are composed of
many different and rather complex tasks and typically nobody is capable of handling all
these tasks to the same quality level and effectiveness as individual specialists or team
members. Typically at the end of a scientific research project only a limited time window
is available to perform all the required tests and experiments. Time pressure combined
with complicated tasks which are carried out by individual specialists who also have to
interact and communicate with each other can sometimes create very stressful situations
for all personnel involved. Team leaders therefore have to decide if they either replace a
person in distress with another less qualified team member or if they try to reduces the
stress levels of the person in question in time so that she/he can carry on with her/his
tasks. In both cases, the whole experiment is at risk and also the relationships between

556Question 64: Able to calm others in stressful situations.
557see Section 5.4.6, page 169 and Section 5.4.8, page 174
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the team members might be affected if the team leader makes the wrong decision. It is
a delicate and critical task to decide if a person should be replaced or if one should try
to reduce the stress levels of that person and bring her/him back on track. Question 64
therefore asks about the team leaders capability of calming others in stressful situations.

The obtained occurrence distributions558 show a considerably different pattern for all
groups: different maximum peaks distributed over the whole performance key spectrum.
The participants perceived occurrence values are given in Table 5.9. The pattern for the
candidate (22.0 - 41.5 - 36.6)559 indicates that she/he is seen by more than one third of
the participants to be efficient in calming others in stressful situations. More than 41%
believe that the candidate is Occasionally (= 5) capable of calming others, while almost
one quarter of the participants believe that the candidate is Never (= 1) to Seldom (= 3)
able of calming others in stressful situations. The reason for these perceptions might
be that the candidate is a rather “hands-on” person who is able to perform most of
the specific tasks by herself/himself, even if she/he leads the team. Thus, she/he would
rather step in and replace a person in distress or panic than try to calm that person. The
candidate should reduce her/his strong task focus and therefore increase the relationship
behavior level, because sometimes it is more important to show trust in team members
than to accomplish a task to 100%.

Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 22.0% 41.5% 36.6%
Self-Appraisal 2.7% 51.4% 45.9%
Supervisor 12.1% 42.4% 45.5%

Table 5.9: Obtained occurrence values for Question 64.

The pattern for the participants themselves (2.7 - 51.4 - 45.9)560 is almost identical to
their supervisors distribution (12.1 - 42.4 - 45.5)561. Team leaders are typically occupied
by managerial tasks and not directly involved in the specific tasks. Thus, they tend to
delegate those tasks to their specialists in the team. If a critical situation arises during
an experiment with a limited time window, then they try to calm this particular person
and bring her/him back on track so that she/he can perform her/his tasks. However,

558see Figure 5.127
559see first line in Table 5.9
560see second line in Table 5.9
561see third line in Table 5.9



5.5 Informing and Coaching 231

this behavior is the only option for the supervisor or the team members, because —
unlike the candidate — most of the supervisors are not specialized enough to replace the
person in question themselves or to find another team member who has enough capacity
to perform two tasks at the same time and who is in addition skilled enough to replace
the person in distress. Nevertheless, the reasons for this behavior are not an objective of
this questionnaire and should be investigated in more detail by the individual team leaders.
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Figure 5.128: Correlation coefficients for Question 64: Able to calm others in stressful situations.

The calculated correlation coefficients562 for Question 64563 are smaller than 0.6, except
for Question 65564 (0.661). Question 27565 (0.544) and Question 38566 (0.549) have a
correlation coefficient close to 0.6.

562see Figure 5.128
563Question 64: Able to calm others in stressful situations.
564Question 65: Handles difficult people and situations effectively.
565Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
566Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas

even when she/he disagrees with them.
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Being able to calm others in stressful situations and handling difficult people and situations
effectively have large content overlaps. Thus, Questions 64 and 65 should be merged into
one single question:

Question 64∗: Able to calm others in stressful situations. Handles difficult
people and situations effectively.

No causal correlation exists between Question 64 and the rest of the mentioned questions
or any other question within the questionnaire. Therefore, those questions do not need to
be modified.
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5.5.17 Question 65

Question 65567 asks if the team leader handles difficult people and situations effectively.
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Figure 5.129: Comparison of the answer occurence (1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.) between different participant groups for Question 65: Handles
difficult people and situations effectively.

As already mentioned in a previous section568, communication and interaction between
individual team members in international scientific research projects might be affected
by different country related habits, cultural differences, language skills, or various other
reasons569. Therefore, it is important that team leaders are able to understand and accept
all their team members and also handle difficult people effectively. If they don’t succeed
in handling difficult people then the whole team might suffer and the only available
option would be to exclude that person from the team. However, even in this case, the
relationships within the team and the trust in the team leader might be heavily affected.
Thus, team leaders should train their communication skills and also extend their cultural
horizons to understand country specific habits and cultural differences.

567Question 65: Handles difficult people and situations effectively.
568see Section 5.5.15, page 227
569see [17], Geert Hofstede, “Cultural Dimensions”, http://www.geert-hofstede.com/, September 2008.

http://www.geert-hofstede.com/
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The obtained occurrence distributions570 show a considerably different pattern for all
groups: different maximum peaks distributed over the whole performance key spectrum.
The participants perceived occurrence values are given in Table 5.10. The pattern for
the candidate (22.0 - 36.6 - 41.5)571 indicates that the participants believe that in
more than 41% of all cases she/he handles Often (= 7) to Always (= 9) difficult people
effectively. On the contrary, the participants believe that in 22% of all cases the candidate
is not capable of handling difficult people effectively.

This behavior might be explained by the fact that the candidate is a rather “hands-on”
person who likes to be directly involved into the specific tasks, even if she/he leads
the team. Therefore, most of the team members might respect and trust her/his task
related skills and her/his technical knowledge, which allows her/him to some extent to
compensate for weaker relationship behaviors. On the other hand, if the candidate is
confronted with a person who is convinced that she/he might act correctly and not change
her/his behavior, then the lack of communication skills (or the will to communicate) and
her/his pride in her/his technical skills might cause the problems to escalate. Therefore,
the candidate should learn to improve her/his relationship related skills and focus less on
her/his technical knowledge.

Never to Seldom Occasionally Often to Always
(1 to 3) (4 to 6) (7 to 9)

Candidate 22.0% 36.6% 41.5%
Self-Appraisal 5.4% 48.6% 45.9%
Supervisor 15.2% 45.5% 39.4%

Table 5.10: Obtained occurrence values for Question 65.

The pattern for the supervisors group (15.2 - 45.5 - 39.4)572 is almost identical to
the candidate pattern, except that the participants believe that their supervisors are
Occasionally (= 5) capable of handling difficult people effectively in 45.5% of all cases
and in only 15.2% they Never (= 1) to Seldom (= 3) succeed. Surprisingly, the occurrence
value for failure in handling difficult people effectively is for the supervisors group only 7%
smaller than for the candidate. The reasons for these beliefs and behaviors go beyond the
scope of this questionnaire and should be investigated in more detail by personal interviews.

570see Figure 5.129
571see first line in Table 5.10
572see third line in Table 5.10
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The pattern for the participants themselves (5.4 - 48.6 - 45.9)573 shows a much higher
self-confidence in their own capability of handling difficult people effectively. The partic-
ipants believe that in only 5.4% of all cases they Never (= 1) to Seldom (= 3) succeed,
while in almost 46% of all cases they Often (= 7) to Always (= 9) manage to handle
difficult people effectively. Again, the reasons for these beliefs and behaviors go beyond the
scope of this questionnaire and should be investigated in more detail by personal interviews.
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Figure 5.130: Correlation coefficients for Question 65: Handles difficult people and situations
effectively.

The calculated correlation coefficients574 for Question 65575 are smaller than 0.6, ex-
cept for Question 55576 (0.634), Question 56577 (0.613), and Question 64578 (0.661).

573see second line in Table 5.10
574see Figure 5.130
575Question 65: Handles difficult people and situations effectively.
576Question 55: Gets team members to look at problems from many different angles.
577Question 56: Identifies causes of resistance and finds ways to overcome them.
578Question 64: Able to calm others in stressful situations.
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Question 07579 (0.551), Question 17580 (0.564), Question 27581 (0.574), Question 38582

(0.567), and Question 49583 (0.567) have a correlation coefficient close to 0.6.

The high correlation coefficient between Question 65 and 64 was already discussed in the
previous Section.584 No causal correlation exists between Question 65 and the rest of the
mentioned questions or any other question within the questionnaire. Therefore, those
questions do not need to be modified.

5.6 Summary of the Evaluation & Validation and Final Ques-
tionnaire

In the previous sections585 the causal correlation and content overlap between all questions
was investigated. If the correlation between two individual questions was too high, then
one of the questions was either modified or the questions were merged into one single
question. The resulting final questionnaire is given in Appendix D (page 383). This final
questionnaire consisting of 62 mutual independent questions should be used for any
further work or study.

579Question 07: Effectively allocates available resources, e.g., time, people, money.
580Question 17: Acknowledges her/his own mistakes and takes corrective action.
581Question 27: Models positive team attributes such as mutual respect, open communication, and full

participation.
582Question 38: Listen receptively to team members ideas and suggestions and considers team’s ideas

even when she/he disagrees with them.
583Question 49: Recognizes the potential of her/his team members.
584see Section 5.5.16, page 229.
585from Section 5.1, page 63 to Section 5.5, page 187
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Analysis of the
Leadership Dimensions

In the following sections1, an analysis of the obtained data is performed. The results for
the five different leadership dimensions2 are analyzed in terms of the various groups3.
The performance key categories are summarized into three groups4 to facilitate the
interpretation of the individual plots5.

A graphical comparison similar to the two-dimensional plots of the situational leadership
theory [3] or the managerial grid6 are not possible because of the five dimensions used
for the underlying questionnaire. Hence, either the individual groups or the individual
dimensions are analyzed and compared with each other.

1from Section 6.1, page 238, to Section 6.5, page 249
2Task Focus, Relationship Behavior, Leading by Example, Participative Behavior, Informing & Coach-
ing.

3Research Environment, Self-Appraisal & Supervisor, Candidate, Self-Appraisal, and Supervisor
4Never to Seldom (= 1 to 3), Occasionally (= 4 to 6), and Often to Always (= 7 to 9)
5see Figure 6.1, page 239, to Figure 6.5, page 250
6see Figure 2.5, page 20

237
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As already mentioned7, the obtained data-sets for the candidate, the self-appraisal, and
the supervisor groups are summarized in two additional groups representing the work
environment: the research environment group and the self-appraisal & supervisor group.
The research environment group contains all collected data-sets, while the self-appraisal &
supervisor group shows the difference if the candidate’s results are not included in the work
environment picture.8 All data are normalized to their group’s total number of data-sets.

6.1 Dimension 01 — Task Focus

The first dimension deals with the team leader’s task focus and her/his achievement
orientation. The dimension investigates the team leader’s readiness to develop and suggest
a plan of action for the group and if she/he makes suggestions about how to solve
problems. Accomplishing a goal or task in time and to ensure that large and complicated
projects are broken into small manageable tasks are also prerequisites for a team leader
in an international scientific research laboratory. In addition, a team leader should be
able to recognize what needs to be done and take the initiative to make it happen.
The first dimension also examines the team leader’s capability to identify and prioritize
key objectives and if she/he effectively allocates available resources. Explaining tasks
and topics properly to team members and making technical relevant suggestions during
meetings or discussions is another qualification that team leaders should possess. A
team member’s motivation also depends on the team leader’s thoroughness and her/his
willingness solve and complete even difficult tasks and if the team leader knows and
understands how to do basic things. Finally, a team leader’s technical knowledge and
skills are important assets that are judged by her/his readiness to make technical relevant
suggestions during meetings or discussions. If the team leader does not participate at all
just to avoid any embarrassment or exposure of her/his lack of knowledge and technical
background, then this behavior will reduce trust and moral within the team. All those
leadership traits are covered by the first dimension and analyzed by the first twelve
questions of the leadership questionnaire.

The obtained occurrence distributions9 for the task focus dimension show similar pattern
for almost all groups: maximum values for the category 7 (= Often), except for the
candidate group, which has a double peak for Often/Always (= 8) and Always (= 9).

The participants perceived occurrence values are summarized in Table 6.1. The pattern
7see Chapter 5, page 61
8see Table 5.1, page 62
9see Figure 6.1
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Figure 6.1: Comparison of the obtained occurrence values for Dimension 01: Task Focus.
Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

for the research environment10 and the self-appraisal & supervisor11 groups are quite
similar and indicate that almost more than 54% of all participants believe that their team
members and team leaders have Often (= 7) to Always (= 9) a strong task focus. The
supervisor12 group falls below this average value, while the self-appraisal13 group shows
a stronger task focus than the typical work environment in an international scientific
research laboratory. The candidate14 is an exception in terms of task focus: almost 70% of
all participants believe that she/he has Often (= 7) to Always (= 9) a strong task focus
and thereby exceeds the average task behavior by +16%.

This occurrence pattern with a pronounced task focus can be explained by the fact
that the candidate is a rather “hands-on” person who likes to be directly involved into
the specific tasks, even if she/he leads the team. Team leaders, on the other hand, are
typically occupied by managerial and organizational tasks and therefore less involved in

10see first line in Table 6.1
11see second line in Table 6.1
12see fifth line in Table 6.1
13see forth line in Table 6.1
14see third line in Table 6.1
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Never to Seldom Occasionally Often to Always Average
(1 to 3) (4 to 6) (7 to 9) Value

Research Environment 17.0% 23.1% 59.8% 6.29
Self-Appraisal &
Supervisor 18.5% 27.6% 53.9% 6.01
Candidate 14.6% 15.4% 69.9% 6.76
Self-Appraisal 14.0% 27.0% 59.0% 6.26
Supervisor 23.5% 28.3% 48.2% 5.74

Table 6.1: Obtained occurrence values for Dimension 01: Task Focus.

task oriented duties during an experiment compared to the rest of the team.

From these observed occurrence pattern, which are characteristic for the technical work
environment in scientific research projects, it can be concluded that the twelve questions
in dimension task focus describe complete and correctly the task related behavior in
international scientific research laboratories. The specific questions15 within this dimension
provide further information about the detailed task related behaviors. But the reasons
for this behavior are not an objective of this questionnaire and should be investigated
in more detail by the individual team leaders trough the conduction of personal interviews.

6.2 Dimension 02 — Relationship Behavior

The second dimension analyzes the team leader’s relationship behavior, her/his interaction
with the team, and the efforts and motivation to show concern about the relationships
within the team. The dimension explores if the team leader cares for the personal problems
and well being of others and if she/he helps others — and especially newcomers — to
feel comfortable in the group. Awareness and exact knowledge about the work that is
being done within the group is essential for a team leader of a scientific research project.
The team leader should also possess a strong motivation to communicate actively and
treat people as equals, fairly and consistently. Behaving predictably, acknowledging
one’s own mistakes and taking corrective action instead of blaming others are basic
requirements for the work in international scientific research laboratories. Team leaders
should also be open and try to avoid disclosing thoughts and feelings to group members.
Giving team members honest and fair answers and being concerned about jeopardizing

15see Section 5.1, page 63
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relationships when correcting mistakes builds up trust and improves the motivation
considerably. Awareness of other people’s personal boundaries and honoring those
boundaries are valuable leadership asset that any team leader should possess. Achieving
“win-win” outcomes and the ability to identify and promote opportunities for collabora-
tion expands the range and scope of work. Finally, the team leader’s awareness of the
consequences of her/his managerial decisions and if she/he is concerned with how her/his
decisions affect the lives of others are essential for the work of a team leader in interna-
tional scientific research laboratories. All those leadership attributes in interacting with
the team members are summarized in the second dimension of the leadership questionnaire.

The obtained occurrence distributions16 for the relationship behavior dimension show
similar pattern for almost all groups: maximum values for the category 7 (= Often), except
for the candidate group, which has a double peak for Often (= 7) and Often/Always (= 8).
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Figure 6.2: Comparison of the obtained occurrence values for Dimension 02: Relationship
Behavior. Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often;
9 = Always.

The participants perceived occurrence values are given in Table 6.2. The pattern and also

16see Figure 6.2
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the arithmetic average values for the research environment17 and the self-appraisal & su-
pervisor18 groups are almost identical. More than 62% of all participants believe that their
team members and team leaders show Often (= 7) to Always (= 9) a good relationship
behavior towards their colleagues. The supervisor19 group falls below this average value,
while the self-appraisal20 and the candidate21 groups shows a better relationship behavior
than the typical work environment in an international scientific research laboratory. On
the other hand, the participants believe that in almost 10% of all cases the team members
are not satisfied with the candidate’s relationship behavior. The value for the supervisor
group is even above 12%. The participants believe that they show a better relationship
behavior than their supervisors and that in only 5.6% of all cases their colleagues are
Never (= 1) to Seldom (= 3) satisfied with their relationship behavior.

Never to Seldom Occasionally Often to Always Average
(1 to 3) (4 to 6) (7 to 9) Value

Research Environment 9.2% 27.3% 63.6% 6.63
Self-Appraisal &
Supervisor 8.8% 29.0% 62.1% 6.57
Candidate 9.8% 24.2% 66.1% 6.72
Self-Appraisal 5.6% 29.3% 65.1% 6.70
Supervisor 12.4% 28.8% 58.8% 6.43

Table 6.2: Obtained occurrence values for Dimension 02: Relationship Behavior.

The higher values for both the self-appraisal and the candidate groups in the categories 7–9
can be explained that by the fact that both groups are directly involved with their col-
leagues in planning, designing, implementing, and finally executing an experiment.
Therefore, they either know what kind of behavior their colleagues expect from them or
they have to show at least a certain level of positive relationship behavior to get things
done in a more pleasant and agreeable way. Their supervisors, on the other hand, delegate
most of their tasks to their team members and have to make sure that goals are being
achieved. Thus, they might sometimes appear not as pleasant as the rest of the team,
although the candidate shows the highest level of relationship behavior. The higher values
for the candidate and the supervisor groups compared to the self-appraisal group in

17see first line in Table 6.2
18see second line in Table 6.2
19see fifth line in Table 6.2
20see forth line in Table 6.2
21see third line in Table 6.2
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terms of not being satisfied with their relationship behavior (categories 1–3) might be
explained by some sort of overestimation of their colleagues’ happiness with their presence.

The specific questions22 can provide further information about the detailed relationship
behavior in international scientific research laboratories. The reasons for this behavior are
not an objective of this questionnaire and should be investigated in more detail by the
individual team leaders by means of personal interviews.

22see Section 5.2, page 93
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6.3 Dimension 03 — Leading by Example

The third dimension explores the team leader’s integrity and if she/he is “leading by
example”, i.e., motivating team members by exercising personally the expected behavior
and desired attitudes. A team leader in an international scientific research laboratory
should set high and clear standards for others by her/his own behavior and work at least
as hard as anyone else in the work group so that the team members are being motivated
to achieve and stretch their performance. Modeling positive team attributes such as
mutual respect, open communication, and full participation also increase the team’s
motivation. Furthermore, the team leader should have high moral standards and should
never try to take credit for other people’s ideas or showing favoritism in an unfair amount
towards some team members. Being aware of one’s own strengths & weaknesses and
being open to feedback from others is essential for a team leader of a scientific research
project. The team leader should enjoy establishing challenging goals for herself/himself
to motivate the team members to follow her/his example. Learning from her/his own
experiences — and also those of others — and seeking opportunities for self-development
are basic traits for any team leader or team member working on a scientific research
project. Speaking up even when one’s own opinion is in the minority and being capable
of staying focused and thinking clearly under pressure or in difficult situations when
experiencing strong emotions are essential for the work of a team leader in international
scientific research laboratories. All those leadership traits of integrity and leading by ex-
ample are summarized and analyzed by the third dimension of the leadership questionnaire.

The obtained occurrence distributions23 for the leading by example dimension show
similar pattern for almost all groups: maximum values for the categories 7 (= Often) or
Often/Always (= 8), except for the candidate group, which has a distinctive peak for the
category Always (= 9). This pronounced peak also boosts the Always (= 9) value in the
research environment group to a slightly higher peak than for the other categories.

More than 64% of the participants believe that their team leaders and team members
(research environment24 and self-appraisal & supervisor25 groups) are leading by example
Often (= 7) to Always (= 9), which means working at least as hard as anyone else in the
team, having high moral standards, or modeling positive team attributes such as mutual
respect, open communication, and full participation. The team members (self-appraisal26

23see Figure 6.3
24see first line in Table 6.3
25see second line in Table 6.3
26see forth line in Table 6.3
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Figure 6.3: Comparison of the obtained occurrence values for Dimension 03: Leading by Example.
Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

group) believe that they match or slightly exceed the average value, while their supervi-
sors27, have a lower occurrence value in showing the team a behavior that inspires them
to follow her/his example. Again, the candidate28 is exception to this behavior. She/he
exceeds the teams average value by more than +13%. The Never (= 1) to Seldom (= 3)
categories have only small differences in their occurrence values, while bigger variations
occur for the Occasionally (= 4 to 6) category. The participants believe that in 27% of all
cases their supervisors behave only occasionally in an exemplary manner, while the team
members themselves in more than 20% show sometimes an exemplary behavior. Again,
the candidate is an exception from this pattern. In only less than 11% of all cases she/he
behaves only occasionally in an exemplary manner.

This occurrence pattern can be explained by the fact that the candidate is a rather
“hands-on” person who likes to be directly involved into the specific tasks, even if she/he
leads the team. To fulfill both, her/his managerial duties and also to participate in the
specific tasks directly, she/he has to work at least as hard as anyone else in the group and

27see fifth line in Table 6.3
28see third line in Table 6.3
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Never to Seldom Occasionally Often to Always Average
(1 to 3) (4 to 6) (7 to 9) Value

Research Environment 11.7% 18.8% 69.4% 6.84
Self-Appraisal &
Supervisor 11.9% 23.6% 64.5% 6.62
Candidate 11.4% 10.8% 77.8% 7.22
Self-Appraisal 9.9% 20.5% 69.6% 6.80
Supervisor 14.1% 27.0% 58.8% 6.42

Table 6.3: Obtained occurrence values for Dimension 03: Leading by Example.

needs exceptional motivation. Team leaders, who are occupied with managerial duties and
less involved in specific tasks, might appear behaving not in an exemplary manner in a
scientific research environment.

These obtained pattern are characteristic for the work environment and the teams working
on scientific research projects. Therefore, the twelve questions in the dimension leading
by example describe complete and correctly the task related behavior in international
scientific research laboratories. The specific questions29 can provide further information
about the detailed exemplary behavior.

6.4 Dimension 04 — Participative Behavior

The fourth dimension analyzes the team leader’s participative behavior and democratic
decision-making characteristics. The participative behavior dimension asks if the team
leader encourages team members to express their ideas and suggestions and if she/he
gives all team members a chance to voice their opinions. Listening receptively to team
members ideas & suggestions and considering the team’s ideas even when the team leader
herself/himself disagrees with them is an important leadership trait in a scientific research
environment. A team leader should try to make decisions that are based on the team’s
ideas and she/he should consult with team members when facing an upcoming task or
problem. The main concern of a team leader in any organization should be to fix problems
and not to lay blame when things go wrong and she/he should also be capable of juggling
multiple demands. The team leader should also be capable to shift priorities when the
situation calls for it and she/he should be able to deal with rapid change easily and

29see Section 5.3, page 122
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effectively. Scientific research projects are composed of many different and rather complex
tasks that are interconnected with each other. Therefore, it is essential that team leaders
allow their team members to determine what needs to be done and how to do it, because
team members are specialists in their topics and know best how to do their specific tasks.
Within international collaborations a team leader should also be able to share her/his
leadership power with colleagues and subordinates and create a feeling of teamwork in
the team so that the team members feel that they are part of the project or organization.
Motivating team members so that they feel a real responsibility to make things work and
acknowledging others for their contributions and celebrating in their successes are essential
for the work of a team leader in international scientific research laboratories. All those
leadership attributes of participative behavior towards team members and democratic
decision-making characteristics are summarized in the fourth dimension of the leadership
questionnaire.
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Figure 6.4: Comparison of the obtained occurrence values for Dimension 04: Participative
Behavior. Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often;
9 = Always.

The obtained occurrence distributions30 for the participative behavior dimension show

30see Figure 6.4
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almost identical pattern for all groups for nearly all performance key categories. The
pattern have also the same maximum values for all groups for the category 7 (= Often).
The participants perceived occurrence values are summarized in Table 6.4.

Scientific research projects are composed of many different and rather complex tasks that
are interconnected with each other. Typically, nobody is capable to handle all these tasks
up to the same quality level and effectiveness as individual specialists or team members.
Therefore, most of the participants are almost “forced” to show participative behavior in
the whole project, because otherwise all team members contribution would be at risk. On
the other hand, almost nobody is capable to replace an individual specialist in a team.
Thus, the observed occurrence pattern is typical for a scientific research environment
with a high level (around 65%) of participation from all team members, but which has its
limits due to the specialized tasks.

Never to Seldom Occasionally Often to Always Average
(1 to 3) (4 to 6) (7 to 9) Value

Research Environment 8.2% 27.6% 64.3% 6.68
Self-Appraisal &
Supervisor 7.3% 27.6% 65.1% 6.70
Candidate 9.8% 27.4% 62.8% 6.66
Self-Appraisal 4.5% 28.8% 66.7% 6.77
Supervisor 10.4% 26.3% 63.4% 6.61

Table 6.4: Obtained occurrence values for Dimension 04: Participative Behavior.

The twelve questions in dimension participative behavior describe complete and correctly
the task related behavior in international scientific research laboratories. The specific
questions31 can provide further information about the detailed task related behavior.
But the reasons for this behavior are not an objective of this questionnaire and should
be investigated in more detail by the individual team leaders trough the conduction of
personal interviews.

31see Section 5.4, page 156
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6.5 Dimension 05 — Informing and Coaching

The first part of the fifth dimension examines the team leader’s competencies to coach
team members, develop others, and to initiate intellectual stimulation. The informing
and coaching dimension asks if the team leader recognizes the potential of her/his team
members and if she/he pays attention to team’s performance. Supporting and giving
feedback to team members and using leadership power to help subordinates grow are
essential leadership traits in international scientific research laboratories. Team leader’s
should be willing to develop others by explaining or demonstrating relevant skills and to
encourage team members to solve problems on their own, since the individual tasks are
sometimes very specialized. Scientific research projects are composed of many different and
rather complex tasks that are interconnected with each other. Therefore, it is essential that
team leaders help their team’s to focus on goals and objectives and to get team members
to look at problems from many different angles. Team leader’s of multi-cultural teams
in international research projects are confronted daily with cultural differences, clashes
concerning work attitudes and work routines, and various other misunderstandings. Thus,
they should be able to identify causes of resistance and find ways to overcome them. The
team leader’s in international scientific research laboratories also have to face projects or
tasks that have never been done before and which causes a lot of stress for some team
members. Therefore, team leaders should spend time effectively teaching or mentoring
team members to reduce the stress of individuals and to avoid overloading or burn-out
syndromes.

The second part of the fifth dimension deals with the team leaders readiness to inform
team members, her/his communication finesse, her/his conflict management skills, and
leader-member exchange challenges. Team leader’s capability to explains how the team fits
into the project or company objectives are essential to help team members to understand
their positions, tasks, and goals in a better way. Also the team leader’s competency to
explain the purpose of the company’s policies to the team, and, furthermore, to explain
rules and expectations is an elementary leadership trait. International scientific research
laboratories are big or even huge administrative institutions with many thousands
of researchers and employees. Even the simplest tasks within these organizations are
sometimes hampered by strict regulations and complicated administrative procedures.
Lacking direct control of their own proximate environment increases illusory pattern
perceptions of team members, and might lead to aggressions and conflicts. Thus, a team
leader’s willingness to explain personal and company decisions, actions, and goals is an
important leadership attribute. Sharing openly information with others and dealing with
issues in a straightforward manner are elementary leadership qualities which are required
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to lead international scientific research teams, and, in addition, they increase trust and
moral within the team considerably. The ability to calm others in stressful situations
and the aptitude to handle difficult people and situations effectively are essential for the
work of a team leader in international scientific research laboratories. All those leadership
traits and attributes of coaching and informing team members are summarized in the fifth
dimension of the leadership questionnaire.

The obtained occurrence distributions32 for the informing and coaching dimension show
almost identical pattern for all groups for nearly all performance key categories. The pattern
have also the same maximum values for all groups for the category 7 (= Often).
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Figure 6.5: Comparison of the obtained occurrence values for Dimension 05: Informing and
Coaching. Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often;
9 = Always.

The participants perceived occurrence values are summarized in Table 6.5. The pattern
for the research environment33 and the self-appraisal & supervisor34 groups are almost
identical and indicate that more than 57% of all participants believe that their team

32see Figure 6.5
33see first line in Table 6.5
34see second line in Table 6.5
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members and team leaders are Often (= 7) to Always (= 9) inform and coach the team.

The supervisor35 group falls below this average value, while the self-appraisal36 group
shows a stronger task focus than the typical work environment in an international scientific
research laboratory. The candidate37 is an exception in terms of informing and coaching:
more than 66% of all participants believe that she/he has Often (= 7) to Always (= 9) a
strong strong attitude towards informing and coaching and thereby exceeds the average
task behavior by +8.6%.

Never to Seldom Occasionally Often to Always Average
(1 to 3) (4 to 6) (7 to 9) Value

Research Environment 7.9% 31.4% 60.7% 6.59
Self-Appraisal &
Supervisor 8.6% 33.9% 57.6% 6.44
Candidate 6.7% 27.1% 66.1% 6.83
Self-Appraisal 5.4% 33.7% 60.9% 6.65
Supervisor 12.1% 34.0% 53.8% 6.21

Table 6.5: Obtained occurrence values for Dimension 05: Informing and Coaching.

This occurrence pattern can be explained by the fact that the candidate is a rather
“hands-on” person who likes to be directly involved into the specific tasks, even if she/he
leads the team. Therefore, it is natural for the candidate to inform and coach her/his
team members and support them on the spot. Participants (self-appraisal group) typically
are still involved and carry out task related functions and therefore are also coaching and
informing their colleagues. Team leaders, on the other hand, are less involved into task
oriented duties and hence show a lower occurrence value than the average or the candidate.

These obtained pattern are characteristic for the work environment and the team leaders
and team members working on scientific research projects. Therefore, the questions in the
dimension informing and coaching describe complete and correctly the task related be-
havior in international scientific research laboratories. The specific questions38 can provide
further information about the detailed informing and coaching behavior. But the reasons
for this behavior are not an objective of this questionnaire and should be investigated in

35see fifth line in Table 6.5
36see forth line in Table 6.5
37see third line in Table 6.5
38see Section 5.5, page 187
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more detail by the individual team leaders trough the conduction of personal interviews.

6.6 Summary of the Leadership Dimension Analysis

It was found that the average values vary only slightly39 between individual dimensions
or groups of the investigated sample provided by the 43 participants. The reasons for this
rather small variations are beyond the scope of this work and should be investigated more
in detail by using different or larger samples. A possible explanation might be that the
team members and team leaders working in international scientific research laboratories
represent a group with high adaptability which possesses not only a high degree to adjust
to new projects and big challenges, but also to deal with new team members and changing
working conditions easily and effectively.

However, an analysis of the obtained occurrence pattern for the five dimensions or the
individual questions allows to study thoroughly the behavior, personality, and character
attributes of a project or experiment team leader in an international scientific research
laboratory during the planning, design, implementation, and execution of the project itself.

39Arithmetic average value = 6.56; maximum value = 7.22; minimum value = 5.74; difference between
maximum and minimum value = 1.48.
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Analysis of the
Individual Groups

In the following sections1, the results for the different investigated groups2 are analyzed in
terms of the five leadership dimensions3. The performance key categories are summarized
into three groups4 to facilitate the interpretation of the individual plots5.

As already mentioned6, a graphical comparison similar to the two-dimensional plots of the
situational leadership theory [3] or the managerial grid7 are not possible because of the five
dimensions used for the underlying questionnaire. The results for the individual dimensions
are compared with each other to perform the analysis of a particular group. All data are
normalized to their group’s total number of data-sets.

1from Section 7.1, page 254 to Section 7.4, page 259
2Self-Appraisal & Supervisor, Candidate, Self-Appraisal, and Supervisor.
3Task Focus, Relationship Behavior, Leading by Example, Participative Behavior, and Informing &
Coaching.

4Never to Seldom (= 1 to 3), Occasionally (= 4 to 6), and Often to Always (= 7 to 9)
5see Figure 7.1, page 254, to Figure 7.4, page 259
6see Chapter 6, page 237
7see Figure 2.5, page 20
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7.1 Self-Appraisal & Supervisor Group

In the following section the obtained results for the self-appraisal and supervisor group
were totaled to show the global behavior and attributes of team members and team leaders
in international scientific research laboratories. The results of this appraisal are given in
Figure 7.1 and summarized in Table 7.1.
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Figure 7.1: Comparison of the obtained occurrence values for the Self-Appraisal & Supervisor
group.
Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

According to Table 7.1, participants believe that the task focus is the least impor-
tant trait for a team leader in an international scientific research laboratory. This
observation can be explained by the fact that scientific research projects consist of
many different and rather complex tasks that have to be delegated to individual team
members. Therefore, the task focus for a team leader can be reduced to a global un-
derstanding of the whole project without knowing all the specifics of the subtasks in detail.

Informing and coaching and relationship behavior are seen to be more important
attributes than task focus, but still less important than leading by example and par-
ticipative behavior. Informing and coaching of team members is necessary in scientific
research projects with many newcomers and people who have never worked together as a
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team. However, team leaders tend to delegate these tasks to the individual specialists in
their team. A strong relationship behavior is important for the information exchange in
meetings and discussions in which the team leader directly interacts with her/his team.
Participants believe that leading by example and participative behavior are the most
important leadership attributes for a team leader in an international scientific research
laboratory. If team members admire and look up to the team leader, then they are more
willing to follow her/him. Therefore, leading by example is an important instrument for
a team leader to motivate team members to follow her/his instructions and ideas in the
absence of any strong hierarchical structure.

Never to Seldom Occasionally Often to Always Average
(1 to 3) (4 to 6) (7 to 9) Value

Task Focus 18.5% 27.6% 53.9% 6.01
Relationship Behavior 8.8% 29.0% 62.1% 6.57
Leading by Example 11.9% 23.6% 64.5% 6.62
Participative Behavior 7.3% 27.6% 65.1% 6.70
Informing & Coaching 8.6% 33.9% 57.6% 6.44

Table 7.1: Obtained occurrence values for the Self-Appraisal & Supervisor group. Performance
key spectrum for the average values: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often;
9 = Always.

A team leader has to show a strong participative behavior and strictly avoid to exclude
any of her/his team members. If a team member feels excluded from the team and its work,
then her/his moral and motivation will drop and might also affect other team members.
Thus, team leaders in international scientific research laboratories have to show strong
participative behavior to be successful in leading their teams and to keep both performance
and moral at a high level.
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7.2 Candidate Group

The candidate group contains the participants opinion about the leadership skills of
the candidate. The participants were asked to compare themselves and their supervisors
leadership traits to the candidate’s attributes. The results of this appraisal are given in
Figure 7.2 and summarized in Table 7.2.
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Figure 7.2: Comparison of the obtained occurrence values for the Candidate group.
Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

The candidate possesses a very strong task focus, relationship behavior, and informing
and coaching. However, all the candidate’s average values for the five dimensions exceed
the environment’s results8, except for participative behavior, which is the candidate’s
weakest attribute. This lack of participative behavior can be explained by the fact that
the candidate is a rather “hands-on” person who likes to be directly involved into the
specific tasks, even if she/he leads the team. Some team members consider this as an
interference with their own tasks and do not appreciate this behavior at any time.

On the other hand, the candidate’s strongest trait is that she/he is leading by example
8see Section 7.1 (page 254) and also last column in Table 7.2.
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Never Occasionally Often Average compared to
to Seldom to Always Value Environment
(1 to 3) (4 to 6) (7 to 9) (see Table 7.1)

Task Focus 14.6% 15.4% 69.9% 6.76 6.01
Relationship Behavior 9.8% 24.2% 66.1% 6.72 6.57
Leading by Example 11.4% 10.8% 77.8% 7.22 6.62
Participative Behavior 9.8% 27.4% 62.8% 6.66 6.70
Informing & Coaching 6.7% 27.1% 66.1% 6.83 6.44

Table 7.2: Obtained occurrence values for the Candidate group. Performance key spectrum for the
average values: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

most of time. Unfortunately, the participative behavior — one of the most important
attributes for a team leader in an international scientific research laboratory — is the
candidate’s weakest leadership trait, but it is still above the environments average values.
Therefore, the candidate should try to improve her/his participative behavior to match it
better into the overall picture of her/his other very sophisticated leadership traits, which
score all far above the average values for the required leadership attributes of a project
leader in a scientific research environment.

7.3 Self-Appraisal Group

The self-appraisal group summarizes each individual participant’s opinion about their
own leadership skills. Participants were asked to assess their own behavior in situations
where they applied leadership skills as described by the questionnaire. The results of this
self-appraisal are given in Figure 7.3 and summarized in Table 7.3.

The self-appraisal’s group possess a strong leading by example behavior (6.80), but it is
by far less than the candidate’s result for the leading by example dimension (7.22). The
participants participative behavior and relationship behavior are also quite strong and
above the average value of their environment. Their relationship behavior is comparable
to the candidate’s result for the relationship behavior dimension, but the participants
participative behavior is much stronger than the one for the candidate. The weakest
attributes of the self-appraisal group are their informing and coaching behavior and their
task focus, but both results are still above the average values obtained for the environment.

These two lower values might be explained by the fact that scientific research projects are
composed of many different and rather complex tasks and typically nobody is capable of
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Figure 7.3: Comparison of the obtained occurrence values for the Self-Appraisal group.
Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

Never Occasionally Often Average compared to
to Seldom to Always Value Environment
(1 to 3) (4 to 6) (7 to 9) (see Table 7.1)

Task Focus 14.0% 27.0% 59.0% 6.26 6.01
Relationship Behavior 5.6% 29.3% 65.1% 6.70 6.57
Leading by Example 9.9% 20.5% 69.6% 6.80 6.62
Participative Behavior 4.5% 28.8% 66.7% 6.77 6.70
Informing & Coaching 5.4% 33.7% 60.9% 6.65 6.44

Table 7.3: Obtained occurrence values for the Self-Appraisal group. Performance key spectrum for
the average values: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

handling all these tasks to the same quality level and effectiveness as individual specialists
or team members. Also the participants informing and coaching duties are restricted to
their individual topic or research area and therefore the value for this dimension is lower
than most of their other leadership dimension scores.

Nevertheless, the reasons for these believes and behaviors go beyond the scope of this
questionnaire and should be investigated in more detail by personal interviews.
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7.4 Supervisor Group

The participants were asked to compare their supervisors’ leadership traits to the
candidate’s attributes and also to their own behavior. The results of this appraisal are
given in Figure 7.4 and summarized in Table 7.4.
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Figure 7.4: Comparison of the obtained occurrence values for the Supervisor group.
Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

Never Occasionally Often Average compared to
to Seldom to Always Value Environment
(1 to 3) (4 to 6) (7 to 9) (see Table 7.1)

Task Focus 23.5% 28.3% 48.2% 5.74 6.01
Relationship Behavior 12.4% 28.8% 58.8% 6.43 6.57
Leading by Example 14.1% 27.0% 58.8% 6.42 6.62
Participative Behavior 10.4% 26.3% 63.4% 6.61 6.70
Informing & Coaching 12.1% 34.0% 53.8% 6.21 6.44

Table 7.4: Obtained occurrence values for the Supervisor group. Performance key spectrum for the
average values: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.
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The supervisors strongest trait is their participative behavior, but it is still below the
average value of their environment. Their relationship behavior and leading by example
are also strong, but again still below the values of their team members and the candidate’s
behavior. The participants also believe that their supervisors weakest attributes are their
informing & coaching skills and their task focus. The lack in both traits can be explained
by the fact that supervisors are typically occupied with managerial duties and therefore
they are not directly involved in the specific tasks of the project or the direct informing
and coaching of individual team members. However, the reasons for these believes and
behaviors go beyond the scope of this questionnaire and should be investigated in more
detail by personal interviews.

7.5 Summary of the Analysis of the Individual Groups

The five dimensions of the established leadership questionnaire allow an easy and thorough
analysis of the behavior, personality, and character attributes of a project or experiment
team leader in an international scientific research laboratory during the planning, design,
implementation, and execution of the project itself. The individual groups and the
comparison to the typical behavior and leadership traits in scientific research projects9

facilitate the investigation of strengths and weaknesses of individual persons or even
groups of supervisors. However, an interpretation of the obtained results or the reasons
for the participants beliefs go beyond the scope of this questionnaire and should be
investigated in more detail by personal interviews.

9see Section 7.1, page 254
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Summary and Conclusion
A five dimensional leadership questionnaire for a project leader in an international
scientific research laboratory was designed and the independency of the individual
questions from each other was verified statistically to ensure low overlap in content and
meaning by achieving low correlation coefficients. This leadership questionnaire can be
applied to examine the behavior, personality, and character attributes of a project or
experiment team leader in an international scientific research laboratory as perceived by
her/his team members during the planning, design, implementation, and execution of the
project itself.

The individual questions of the leadership questionnaire have been evaluated and
validated. If the correlation between two individual questions was too high, then one of
the questions was either modified or the questions were merged into one single question.
The resulting final questionnaire consisting of 62 mutual independent questions is given
in Appendix D (page 383). The individual questions of the leadership questionnaire have
been used to successfully analyze the leadership traits of a candidate, a group of team
members (self-appraisal), and their supervisors.

It was also shown that the chosen 360-degree/threefold feedback scheme allows to increase
the statistics and reduce the statistical variance of the outcome for a low number of
participants. Also a MATLABr script is provided to facilitate the statistical analysis and
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the processing of the obtained coding-matrix.

Changes and challenges put pressure on teams. If the vision and its benefits are not
communicated correctly and complete, then the rate of resistances and conflicts might rise
and the motivation would drop and affect the performance of the whole team. Therefore,
a clear and complete understanding of a leader’s behavior and character attributes
as well as the induced perception of her/his personality by her/his team members
is essential for the daily work in international scientific research laboratories. This un-
derstanding is provided by the established leadership questionnaire in this underlying work.

8.1 Future Directions

The underlying work and the established final five-dimensional leadership questionnaire1

provide the first empirical accounts of a new type of leadership questionnaire for in-
ternational scientific research laboratories. Further comparisons of the established five
dimensions with others in the leadership literature is needed. However, the existing
questionnaire already provides a detailed analysis of the behavior and attributes of a team
leader in an international scientific research laboratory and can be applied to study the
behavior of both team leaders and team members working in scientific research projects
and also analyze the requirements of the work environment as well.

1see Appendix D, page 383
1This work was written with the typesetting program LATEX [18, 19].



Appendix A

Leadership Questionnaire
This first leadership questionnaire consists of 65 questions distributed over the following
five leadership dimensions:

1.) Task Focus: Questions 1 to 12 focus on task focus, directing, and achieve-
ment orientation.

2.) Relationship Behavior: Questions 13 to 24 deal with relationship be-
havior, showing concern, and interaction with the team.

3.) Leading by Example: Questions 25 to 36 study integrity and “leading
by example”.

4.) Participative Behavior: Questions 37 to 48 examine participative be-
havior and democratic decision-making.

5.) Informing and Coaching: Questions 49 to 65 analyze informing and
coaching. This fifth dimension can be divided into two sub-dimensions:

(a) Questions 49 to 57 look into coaching, developing others, and
intellectual stimulation.

(b) Questions 58 to 65 explore informing, communication, conflict
management, and leader-member exchange.

This leadership questionnaire was given to the participants of the sample group. In addition
to the questionnaire, a letter was sent by e-mail explaining to all participants the motivation
and the required information to fill in the questionnaire.
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Leadership Questionnaire

Please note the time that you need to fill in the questionnaire!

Thanks a lot!

Your data will be treated
ABSOLUTELY CONFIDENTIALLY

and will NOT be given to third persons!!!

Performance Key:
1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

Does the person in question:

01:

Let team members know what they are sup-
posed to do: shifts, detailed tasks, etc. (develops
and suggests a plan of action for the group).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

02:
Makes suggestions about how to solve problems
and sets standards of performance for group
members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

03:
Believes that nothing is more important than
accomplishing a goal or task in time: defines
milestones and monitors closely.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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04:
Ensures that large and complicated projects are
broken into small manageable tasks and that
every detail is accounted for.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

05:
Recognizes what needs to be done and takes
the initiative to make it happen.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

06:
Prioritizes key objectives and focuses the
groups activity on them.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

07:
Effectively allocates available resources, e.g.,
time, people, money.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

08:
Gives vague or misleading explanations to team
members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

09:
Makes NO suggestions (because she/he has no
clue at all).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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10:
Enjoys getting into the details of how things
work.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

11:
Is good at making things work and completing
the assigned tasks.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

12: Knows and understands how to do basic things.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

13:

Shows concern for the personal problems and
well being of others. Helps others (especially
newcomers) feel comfortable in the group.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

14:
Knows (exactly and in detail) what work is be-
ing done in the team.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

15:
Treats people as equals, fairly and consistently
(behaves predictably).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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16:
Communicates actively (i.e., starts conversa-
tions) with team members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

17:
Acknowledges her/his own mistakes and takes
corrective action.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

18:
Discloses thoughts and feelings to group mem-
bers.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

19: Gives team members honest and fair answers.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

20:
Does not worry about jeopardizing relation-
ships when correcting mistakes.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

21: Honors other people’s (personal) boundaries.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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22: Regularly achieves “win-win” outcomes.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

23:
Identifies and promotes opportunities for col-
laboration.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

24:
Is concerned with how her/his decisions affect
the lives of others.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

25:
Sets high and clear standards for others by
her/his own behavior.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

26:
Works (at least) as hard as anyone in the work
group. Thereby motivating others to achieve
and stretch performance.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

27:
Models positive team attributes such as mutual
respect, open communication, and full partici-
pation.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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28:
Has high moral standards. Can be trusted with
confidential information.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

29:
Would never try to take credit for other peo-
ple’s ideas.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

30:
Shows favoritism (in an unfair amount) towards
some people.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

31:
Enjoys establishing challenging goals for them-
selves and goes above and beyond what is ex-
pected.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

32:
Possesses awareness of her/his own strengths
and weaknesses.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

33:
Is open to feedback from others. Encourages
others to give feedback.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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34:
Learns from own experiences and also
those of others. Seeks opportunities for
self-development.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

35:
Speaks up even when her/his opinion is in the
minority.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

36:
Is capable of staying focused and thinking
clearly under pressure or in difficult situations
when experiencing strong emotions.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

37:
Encourages team members to express
ideas/suggestions and gives ALL team mem-
bers a chance to voice their opinions.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

38:

Listen receptively to team members ideas and
suggestions and considers team’s ideas even
when she/he disagrees with them.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

39:
Makes decisions that are based only on his/her
own ideas.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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



271

40:
Consults with team members when facing an
upcoming task or problem. However, the leader
maintains the final decision making authority.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

41:
When things go wrong, the main concern is to
fix it, not to lay blame.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

42: Is capable of juggling multiple demands.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

43:
Easily shifts priorities when the situation calls
for it. Deals with rapid change easily and effec-
tively.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

44:

Allows team members to determine what needs
to be done and how to do it (because team
members know best how to do their specific
tasks).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

45:
Likes to share her/his leadership power with
subordinates.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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46:
There is a real feeling of teamwork in the team.
Team members feel they are part of the project
or organization.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

47:
The team members feel a real responsibility to
make things work.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

48:
Acknowledges others for their contributions
and celebrates in their successes.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

49:
Recognizes the potential of her/his team mem-
bers.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

50:
Pays attention to team’s performance. Sup-
ports and gives feedback.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

51:
Likes to use her/his leadership power to help
subordinates grow.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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52:
Develops others by explaining or demonstrating
relevant skills.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

53:
Encourages team members to solve problems
on their own.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

54: Helps the team to focus on goals and objectives.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

55:
Gets team members to look at problems from
many different angles.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

56:
Identifies causes of resistance and finds ways to
overcome them.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

57:
Spends time effectively teaching or mentoring
team members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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58:
Explains how the team fits into the project or
company objectives.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

59:
Explains the purpose of the company’s policies
to the team.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

60: Explains rules and expectations.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

61:
Explains (personal and company) decisions, ac-
tions, and goals.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

62: Openly shares information with others.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

63: Deals with issues in a straightforward manner.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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64: Able to calm others in stressful situations.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

65:
Handles difficult people and situations effec-
tively.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

Time needed to answer the questionnaire:

Thanks a lot for your participation and help!!!





Appendix B

Statistical Analysis:
MATLABr Script

A MATLABr [15] script was written to facilitate the statistical analysis of the collected
questionnaire data. The coding of the collected data was done by entering the results (by
hand) into a Microsoftr Office EXCEL sheet. Then the coded data were stored as a so-
called “tab-delimited *.txt” ASCII file and finally processed by the following MATLABr

script. The collected and processed raw-data are visualized in Appendix C.1

%*****************************************************************

%*****************************************************************

% Statistical Analysis - MATLAB Script

% for Mathworks MATLAB (Copyright)

% by

% Roman WILFINGER

% August 2008

%*****************************************************************

%*****************************************************************

%*****************************************************************
1Figure C.1 (page 298) to C.85 (page 382).

277



278 Chapter B: Statistical Analysis — MATLABr Script

% Input - Read Coding/Data File

%*****************************************************************

cd(’C:\MBA\Thesis\Questionnaires\Analysis\Work-on-Data--007\’);

fid = fopen(’Coding--All-Data-111.txt’);

A = fscanf(fid,’%g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g

%g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g

%g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g %g

%g %g %g %g’,[65 inf]);

fclose(fid);

B = A’;

Questions = 65;

Samples = 111;

for k = 1:10

xdatatranspose(k) = real(k-1);

for i = 1:Questions

F(i,k) = 0;

end

end

%*****************************************************************

% Arith. Mean and Spectrum of Occurence Values

%*****************************************************************

for i = 1:Questions

G(i) = mean(B(:,i));

for j = 1:Samples

for k = 1:10

if B(j,i) == (k-1)

F(i,k) = F(i,k) + 1;

end;

end

end

end

E = F’;
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%*****************************************************************

% Correlation and Covariance

%*****************************************************************

C = corrcoef(B);

D = cov(B);

%*****************************************************************

% Output Procedures: Arithm. Mean, Covar., Correl.

%*****************************************************************

fidw = fopen(’Calculated-Averages.txt’,’w’);

for i = 1:1

fprintf(fidw,’%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \n’, G(1), G(2),

G(3), G(4), G(5), G(6), G(7), G(8), G(9), G(10), G(11), G(12), G(13), G(14),

G(15), G(16), G(17), G(18), G(19), G(20), G(21), G(22), G(23), G(24), G(25),

G(26), G(27), G(28), G(29), G(30), G(31), G(32), G(33), G(34), G(35), G(36),

G(37), G(38), G(39), G(40), G(41), G(42), G(43), G(44), G(45), G(46), G(47),

G(48), G(49), G(50), G(51), G(52), G(53), G(54), G(55), G(56), G(57), G(58),

G(59), G(60), G(61), G(62), G(63), G(64), G(65));

end;

fclose(fidw);

%*****************************************************************

fidw = fopen(’Calculated-Correlation-Coefficients.txt’,’w’);

for i = 1:Questions

fprintf(fidw,’%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t
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%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \n’, C(i,1),

C(i,2), C(i,3), C(i,4), C(i,5), C(i,6), C(i,7), C(i,8), C(i,9), C(i,10),

C(i,11), C(i,12), C(i,13), C(i,14), C(i,15), C(i,16), C(i,17), C(i,18),

C(i,19), C(i,20), C(i,21), C(i,22), C(i,23), C(i,24), C(i,25), C(i,26),

C(i,27), C(i,28), C(i,29), C(i,30), C(i,31), C(i,32), C(i,33), C(i,34),

C(i,35), C(i,36), C(i,37), C(i,38), C(i,39), C(i,40), C(i,41), C(i,42),

C(i,43), C(i,44), C(i,45), C(i,46), C(i,47), C(i,48), C(i,49), C(i,50),

C(i,51), C(i,52), C(i,53), C(i,54), C(i,55), C(i,56), C(i,57), C(i,58),

C(i,59), C(i,60), C(i,61), C(i,62), C(i,63), C(i,64), C(i,65));

end;

fclose(fidw);

%*****************************************************************

fidw = fopen(’Calculated-Covariance.txt’,’w’);

for i = 1:Questions

fprintf(fidw,’%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \n’, D(i,1),

D(i,2), D(i,3), D(i,4), D(i,5), D(i,6), D(i,7), D(i,8), D(i,9), D(i,10),

D(i,11), D(i,12), D(i,13), D(i,14), D(i,15), D(i,16), D(i,17), D(i,18),

D(i,19), D(i,20), D(i,21), D(i,22), D(i,23), D(i,24), D(i,25), D(i,26),

D(i,27), D(i,28), D(i,29), D(i,30), D(i,31), D(i,32), D(i,33), D(i,34),

D(i,35), D(i,36), D(i,37), D(i,38), D(i,39), D(i,40), D(i,41), D(i,42),

D(i,43), D(i,44), D(i,45), D(i,46), D(i,47), D(i,48), D(i,49), D(i,50),

D(i,51), D(i,52), D(i,53), D(i,54), D(i,55), D(i,56), D(i,57), D(i,58),

D(i,59), D(i,60), D(i,61), D(i,62), D(i,63), D(i,64), D(i,65));

end;

fclose(fidw);
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%*****************************************************************

fidw = fopen(’Calculated-Spectrum.txt’,’w’);

for i = 1:10

fprintf(fidw,’%2.0g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \n’,

(i-1), E(i,1), E(i,2), E(i,3), E(i,4), E(i,5), E(i,6), E(i,7), E(i,8), E(i,9),

E(i,10), E(i,11), E(i,12), E(i,13), E(i,14), E(i,15), E(i,16), E(i,17),

E(i,18), E(i,19), E(i,20), E(i,21), E(i,22), E(i,23), E(i,24), E(i,25),

E(i,26), E(i,27), E(i,28), E(i,29), E(i,30), E(i,31), E(i,32), E(i,33),

E(i,34), E(i,35), E(i,36), E(i,37), E(i,38), E(i,39), E(i,40), E(i,41),

E(i,42), E(i,43), E(i,44), E(i,45), E(i,46), E(i,47), E(i,48), E(i,49),

E(i,50), E(i,51), E(i,52), E(i,53), E(i,54), E(i,55), E(i,56), E(i,57),

E(i,58), E(i,59), E(i,60), E(i,61), E(i,62), E(i,63), E(i,64), E(i,65));

end;

fclose(fidw);

%*****************************************************************

% Spectrum of correlation Coefficients Occurence

%*****************************************************************

BarVar1(1:80) = 0;

for i = 1:Questions

for j = 1:Questions

Variable2 = C(i,j);

if (Variable2 > -1.0) & (Variable2 < -0.975)

BarVar1(1) = BarVar1(1) + 1;

elseif (Variable2 > -0.975) & (Variable2 < -0.950)
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BarVar1(2) = BarVar1(2) + 1;

elseif (Variable2 > -0.950) & (Variable2 < -0.925)

BarVar1(3) = BarVar1(3) + 1;

elseif (Variable2 > -0.925) & (Variable2 < -0.900)

BarVar1(4) = BarVar1(4) + 1;

elseif (Variable2 > -0.900) & (Variable2 < -0.875)

BarVar1(5) = BarVar1(5) + 1;

elseif (Variable2 > -0.875) & (Variable2 < -0.850)

BarVar1(6) = BarVar1(6) + 1;

elseif (Variable2 > -0.850) & (Variable2 < -0.825)

BarVar1(7) = BarVar1(7) + 1;

elseif (Variable2 > -0.825) & (Variable2 < -0.800)

BarVar1(8) = BarVar1(8) + 1;

elseif (Variable2 > -0.800) & (Variable2 < -0.775)

BarVar1(9) = BarVar1(9) + 1;

elseif (Variable2 > -0.775) & (Variable2 < -0.750)

BarVar1(10) = BarVar1(10) + 1;

elseif (Variable2 > -0.750) & (Variable2 < -0.725)

BarVar1(11) = BarVar1(11) + 1;

elseif (Variable2 > -0.725) & (Variable2 < -0.700)

BarVar1(12) = BarVar1(12) + 1;

elseif (Variable2 > -0.700) & (Variable2 < -0.675)

BarVar1(13) = BarVar1(13) + 1;

elseif (Variable2 > -0.675) & (Variable2 < -0.650)

BarVar1(14) = BarVar1(14) + 1;

elseif (Variable2 > -0.650) & (Variable2 < -0.625)

BarVar1(15) = BarVar1(15) + 1;

elseif (Variable2 > -0.625) & (Variable2 < -0.600)

BarVar1(16) = BarVar1(16) + 1;

elseif (Variable2 > -0.600) & (Variable2 < -0.575)

BarVar1(17) = BarVar1(17) + 1;

elseif (Variable2 > -0.575) & (Variable2 < -0.550)

BarVar1(18) = BarVar1(18) + 1;

elseif (Variable2 > -0.550) & (Variable2 < -0.525)

BarVar1(19) = BarVar1(19) + 1;

elseif (Variable2 > -0.525) & (Variable2 < -0.500)

BarVar1(20) = BarVar1(20) + 1;

elseif (Variable2 > -0.500) & (Variable2 < -0.475)
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BarVar1(21) = BarVar1(21) + 1;

elseif (Variable2 > -0.475) & (Variable2 < -0.450)

BarVar1(22) = BarVar1(22) + 1;

elseif (Variable2 > -0.450) & (Variable2 < -0.425)

BarVar1(23) = BarVar1(23) + 1;

elseif (Variable2 > -0.425) & (Variable2 < -0.400)

BarVar1(24) = BarVar1(24) + 1;

elseif (Variable2 > -0.400) & (Variable2 < -0.375)

BarVar1(25) = BarVar1(25) + 1;

elseif (Variable2 > -0.375) & (Variable2 < -0.350)

BarVar1(26) = BarVar1(26) + 1;

elseif (Variable2 > -0.350) & (Variable2 < -0.325)

BarVar1(27) = BarVar1(27) + 1;

elseif (Variable2 > -0.325) & (Variable2 < -0.300)

BarVar1(28) = BarVar1(28) + 1;

elseif (Variable2 > -0.300) & (Variable2 < -0.275)

BarVar1(29) = BarVar1(29) + 1;

elseif (Variable2 > -0.275) & (Variable2 < -0.250)

BarVar1(30) = BarVar1(30) + 1;

elseif (Variable2 > -0.250) & (Variable2 < -0.225)

BarVar1(31) = BarVar1(31) + 1;

elseif (Variable2 > -0.225) & (Variable2 < -0.200)

BarVar1(32) = BarVar1(32) + 1;

elseif (Variable2 > -0.200) & (Variable2 < -0.175)

BarVar1(33) = BarVar1(33) + 1;

elseif (Variable2 > -0.175) & (Variable2 < -0.150)

BarVar1(34) = BarVar1(34) + 1;

elseif (Variable2 > -0.150) & (Variable2 < -0.125)

BarVar1(35) = BarVar1(35) + 1;

elseif (Variable2 > -0.125) & (Variable2 < -0.100)

BarVar1(36) = BarVar1(36) + 1;

elseif (Variable2 > -0.100) & (Variable2 < -0.075)

BarVar1(37) = BarVar1(37) + 1;

elseif (Variable2 > -0.075) & (Variable2 < -0.050)

BarVar1(38) = BarVar1(38) + 1;

elseif (Variable2 > -0.050) & (Variable2 < -0.025)

BarVar1(39) = BarVar1(39) + 1;

elseif (Variable2 > -0.025) & (Variable2 < 0.000)
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BarVar1(40) = BarVar1(40) + 1;

elseif (Variable2 > 0.000) & (Variable2 < 0.025)

BarVar1(41) = BarVar1(41) + 1;

elseif (Variable2 > 0.025) & (Variable2 < 0.050)

BarVar1(42) = BarVar1(42) + 1;

elseif (Variable2 > 0.050) & (Variable2 < 0.075)

BarVar1(43) = BarVar1(43) + 1;

elseif (Variable2 > 0.075) & (Variable2 < 0.100)

BarVar1(44) = BarVar1(44) + 1;

elseif (Variable2 > 0.100) & (Variable2 < 0.125)

BarVar1(45) = BarVar1(45) + 1;

elseif (Variable2 > 0.125) & (Variable2 < 0.150)

BarVar1(46) = BarVar1(46) + 1;

elseif (Variable2 > 0.150) & (Variable2 < 0.175)

BarVar1(47) = BarVar1(47) + 1;

elseif (Variable2 > 0.175) & (Variable2 < 0.200)

BarVar1(48) = BarVar1(48) + 1;

elseif (Variable2 > 0.200) & (Variable2 < 0.225)

BarVar1(49) = BarVar1(49) + 1;

elseif (Variable2 > 0.225) & (Variable2 < 0.250)

BarVar1(50) = BarVar1(50) + 1;

elseif (Variable2 > 0.250) & (Variable2 < 0.275)

BarVar1(51) = BarVar1(51) + 1;

elseif (Variable2 > 0.275) & (Variable2 < 0.300)

BarVar1(52) = BarVar1(52) + 1;

elseif (Variable2 > 0.300) & (Variable2 < 0.325)

BarVar1(53) = BarVar1(53) + 1;

elseif (Variable2 > 0.325) & (Variable2 < 0.350)

BarVar1(54) = BarVar1(54) + 1;

elseif (Variable2 > 0.350) & (Variable2 < 0.375)

BarVar1(55) = BarVar1(55) + 1;

elseif (Variable2 > 0.375) & (Variable2 < 0.400)

BarVar1(56) = BarVar1(56) + 1;

elseif (Variable2 > 0.400) & (Variable2 < 0.425)

BarVar1(57) = BarVar1(57) + 1;

elseif (Variable2 > 0.425) & (Variable2 < 0.450)

BarVar1(58) = BarVar1(58) + 1;

elseif (Variable2 > 0.450) & (Variable2 < 0.475)
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BarVar1(59) = BarVar1(59) + 1;

elseif (Variable2 > 0.475) & (Variable2 < 0.500)

BarVar1(60) = BarVar1(60) + 1;

elseif (Variable2 > 0.500) & (Variable2 < 0.525)

BarVar1(61) = BarVar1(61) + 1;

elseif (Variable2 > 0.525) & (Variable2 < 0.550)

BarVar1(62) = BarVar1(62) + 1;

elseif (Variable2 > 0.550) & (Variable2 < 0.575)

BarVar1(63) = BarVar1(63) + 1;

elseif (Variable2 > 0.575) & (Variable2 < 0.600)

BarVar1(64) = BarVar1(64) + 1;

elseif (Variable2 > 0.600) & (Variable2 < 0.625)

BarVar1(65) = BarVar1(65) + 1;

elseif (Variable2 > 0.625) & (Variable2 < 0.650)

BarVar1(66) = BarVar1(66) + 1;

elseif (Variable2 > 0.650) & (Variable2 < 0.675)

BarVar1(67) = BarVar1(67) + 1;

elseif (Variable2 > 0.675) & (Variable2 < 0.700)

BarVar1(68) = BarVar1(68) + 1;

elseif (Variable2 > 0.700) & (Variable2 < 0.725)

BarVar1(69) = BarVar1(69) + 1;

elseif (Variable2 > 0.725) & (Variable2 < 0.750)

BarVar1(70) = BarVar1(70) + 1;

elseif (Variable2 > 0.750) & (Variable2 < 0.775)

BarVar1(71) = BarVar1(71) + 1;

elseif (Variable2 > 0.775) & (Variable2 < 0.800)

BarVar1(72) = BarVar1(72) + 1;

elseif (Variable2 > 0.800) & (Variable2 < 0.825)

BarVar1(73) = BarVar1(73) + 1;

elseif (Variable2 > 0.825) & (Variable2 < 0.850)

BarVar1(74) = BarVar1(74) + 1;

elseif (Variable2 > 0.850) & (Variable2 < 0.875)

BarVar1(75) = BarVar1(75) + 1;

elseif (Variable2 > 0.875) & (Variable2 < 0.900)

BarVar1(76) = BarVar1(76) + 1;

elseif (Variable2 > 0.900) & (Variable2 < 0.925)

BarVar1(77) = BarVar1(77) + 1;

elseif (Variable2 > 0.925) & (Variable2 < 0.950)
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BarVar1(78) = BarVar1(78) + 1;

elseif (Variable2 > 0.950) & (Variable2 < 0.975)

BarVar1(79) = BarVar1(79) + 1;

elseif (Variable2 > 0.975) & (Variable2 < 1.000)

BarVar1(80) = BarVar1(80) + 1;

end

end

end

%*****************************************************************

% Output of correlation Coeff. - "Bar-Diagram"

%*****************************************************************

fidw = fopen(’Calculated-Sorted-Correl-Bar-Diagr.txt’,’w’);

for i = 1:80

xdata1(i) = (i-1)/40 - 0.9875;

BarVar2(i) = BarVar1(i) / 2.0;

fprintf(fidw,’%7.5g \t %7.5g \n’, xdata1(i), BarVar2(i));

end

fclose(fidw);

%*****************************************************************

% Gaussian Fit for correlation Coeff. Occurence

%*****************************************************************

xdata = transpose(xdata1);

ydata = real(BarVar2(:));

fitresult0 = fit(xdata,ydata,’gauss1’,’Normalize’,’off’)

%*****************************************************************

% Output of correlation Coeff. - "XY-Bar-Diagram"

%*****************************************************************

Const2 = 2000;

max3 = 2.0;

fidw = fopen(’Calculated-Sorted-Correl-XY.txt’,’w’);
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for i = 1:Const2

Variable4 = (max3*(i-1)/Const2) - 1.0;

if (Variable4 > -1.0) & (Variable4 < -0.975)

IntegerVar4 = BarVar2(1);

elseif (Variable4 > -0.975) & (Variable4 < -0.950)

IntegerVar4 = BarVar2(2);

elseif (Variable4 > -0.950) & (Variable4 < -0.925)

IntegerVar4 = BarVar2(3);

elseif (Variable4 > -0.925) & (Variable4 < -0.900)

IntegerVar4 = BarVar2(4);

elseif (Variable4 > -0.900) & (Variable4 < -0.875)

IntegerVar4 = BarVar2(5);

elseif (Variable4 > -0.875) & (Variable4 < -0.850)

IntegerVar4 = BarVar2(6);

elseif (Variable4 > -0.850) & (Variable4 < -0.825)

IntegerVar4 = BarVar2(7);

elseif (Variable4 > -0.825) & (Variable4 < -0.800)

IntegerVar4 = BarVar2(8);

elseif (Variable4 > -0.800) & (Variable4 < -0.775)

IntegerVar4 = BarVar2(9);

elseif (Variable4 > -0.775) & (Variable4 < -0.750)

IntegerVar4 = BarVar2(10);

elseif (Variable4 > -0.750) & (Variable4 < -0.725)

IntegerVar4 = BarVar2(11);

elseif (Variable4 > -0.725) & (Variable4 < -0.700)

IntegerVar4 = BarVar2(12);

elseif (Variable4 > -0.700) & (Variable4 < -0.675)

IntegerVar4 = BarVar2(13);

elseif (Variable4 > -0.675) & (Variable4 < -0.650)

IntegerVar4 = BarVar2(14);

elseif (Variable4 > -0.650) & (Variable4 < -0.625)

IntegerVar4 = BarVar2(15);

elseif (Variable4 > -0.625) & (Variable4 < -0.600)

IntegerVar4 = BarVar2(16);

elseif (Variable4 > -0.600) & (Variable4 < -0.575)

IntegerVar4 = BarVar2(17);
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elseif (Variable4 > -0.575) & (Variable4 < -0.550)

IntegerVar4 = BarVar2(18);

elseif (Variable4 > -0.550) & (Variable4 < -0.525)

IntegerVar4 = BarVar2(19);

elseif (Variable4 > -0.525) & (Variable4 < -0.500)

IntegerVar4 = BarVar2(20);

elseif (Variable4 > -0.500) & (Variable4 < -0.475)

IntegerVar4 = BarVar2(21);

elseif (Variable4 > -0.475) & (Variable4 < -0.450)

IntegerVar4 = BarVar2(22);

elseif (Variable4 > -0.450) & (Variable4 < -0.425)

IntegerVar4 = BarVar2(23);

elseif (Variable4 > -0.425) & (Variable4 < -0.400)

IntegerVar4 = BarVar2(24);

elseif (Variable4 > -0.400) & (Variable4 < -0.375)

IntegerVar4 = BarVar2(25);

elseif (Variable4 > -0.375) & (Variable4 < -0.350)

IntegerVar4 = BarVar2(26);

elseif (Variable4 > -0.350) & (Variable4 < -0.325)

IntegerVar4 = BarVar2(27);

elseif (Variable4 > -0.325) & (Variable4 < -0.300)

IntegerVar4 = BarVar2(28);

elseif (Variable4 > -0.300) & (Variable4 < -0.275)

IntegerVar4 = BarVar2(29);

elseif (Variable4 > -0.275) & (Variable4 < -0.250)

IntegerVar4 = BarVar2(30);

elseif (Variable4 > -0.250) & (Variable4 < -0.225)

IntegerVar4 = BarVar2(31);

elseif (Variable4 > -0.225) & (Variable4 < -0.200)

IntegerVar4 = BarVar2(32);

elseif (Variable4 > -0.200) & (Variable4 < -0.175)

IntegerVar4 = BarVar2(33);

elseif (Variable4 > -0.175) & (Variable4 < -0.150)

IntegerVar4 = BarVar2(34);

elseif (Variable4 > -0.150) & (Variable4 < -0.125)

IntegerVar4 = BarVar2(35);

elseif (Variable4 > -0.125) & (Variable4 < -0.100)

IntegerVar4 = BarVar2(36);
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elseif (Variable4 > -0.100) & (Variable4 < -0.075)

IntegerVar4 = BarVar2(37);

elseif (Variable4 > -0.075) & (Variable4 < -0.050)

IntegerVar4 = BarVar2(38);

elseif (Variable4 > -0.050) & (Variable4 < -0.025)

IntegerVar4 = BarVar2(39);

elseif (Variable4 > -0.025) & (Variable4 < 0.000)

IntegerVar4 = BarVar2(40);

elseif (Variable4 > 0.000) & (Variable4 < 0.025)

IntegerVar4 = BarVar2(41);

elseif (Variable4 > 0.025) & (Variable4 < 0.050)

IntegerVar4 = BarVar2(42);

elseif (Variable4 > 0.050) & (Variable4 < 0.075)

IntegerVar4 = BarVar2(43);

elseif (Variable4 > 0.075) & (Variable4 < 0.100)

IntegerVar4 = BarVar2(44);

elseif (Variable4 > 0.100) & (Variable4 < 0.125)

IntegerVar4 = BarVar2(45);

elseif (Variable4 > 0.125) & (Variable4 < 0.150)

IntegerVar4 = BarVar2(46);

elseif (Variable4 > 0.150) & (Variable4 < 0.175)

IntegerVar4 = BarVar2(47);

elseif (Variable4 > 0.175) & (Variable4 < 0.200)

IntegerVar4 = BarVar2(48);

elseif (Variable4 > 0.200) & (Variable4 < 0.225)

IntegerVar4 = BarVar2(49);

elseif (Variable4 > 0.225) & (Variable4 < 0.250)

IntegerVar4 = BarVar2(50);

elseif (Variable4 > 0.250) & (Variable4 < 0.275)

IntegerVar4 = BarVar2(51);

elseif (Variable4 > 0.275) & (Variable4 < 0.300)

IntegerVar4 = BarVar2(52);

elseif (Variable4 > 0.300) & (Variable4 < 0.325)

IntegerVar4 = BarVar2(53);

elseif (Variable4 > 0.325) & (Variable4 < 0.350)

IntegerVar4 = BarVar2(54);

elseif (Variable4 > 0.350) & (Variable4 < 0.375)

IntegerVar4 = BarVar2(55);
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elseif (Variable4 > 0.375) & (Variable4 < 0.400)

IntegerVar4 = BarVar2(56);

elseif (Variable4 > 0.400) & (Variable4 < 0.425)

IntegerVar4 = BarVar2(57);

elseif (Variable4 > 0.425) & (Variable4 < 0.450)

IntegerVar4 = BarVar2(58);

elseif (Variable4 > 0.450) & (Variable4 < 0.475)

IntegerVar4 = BarVar2(59);

elseif (Variable4 > 0.475) & (Variable4 < 0.500)

IntegerVar4 = BarVar2(60);

elseif (Variable4 > 0.500) & (Variable4 < 0.525)

IntegerVar4 = BarVar2(61);

elseif (Variable4 > 0.525) & (Variable4 < 0.550)

IntegerVar4 = BarVar2(62);

elseif (Variable4 > 0.550) & (Variable4 < 0.575)

IntegerVar4 = BarVar2(63);

elseif (Variable4 > 0.575) & (Variable4 < 0.600)

IntegerVar4 = BarVar2(64);

elseif (Variable4 > 0.600) & (Variable4 < 0.625)

IntegerVar4 = BarVar2(65);

elseif (Variable4 > 0.625) & (Variable4 < 0.650)

IntegerVar4 = BarVar2(66);

elseif (Variable4 > 0.650) & (Variable4 < 0.675)

IntegerVar4 = BarVar2(67);

elseif (Variable4 > 0.675) & (Variable4 < 0.700)

IntegerVar4 = BarVar2(68);

elseif (Variable4 > 0.700) & (Variable4 < 0.725)

IntegerVar4 = BarVar2(69);

elseif (Variable4 > 0.725) & (Variable4 < 0.750)

IntegerVar4 = BarVar2(70);

elseif (Variable4 > 0.750) & (Variable4 < 0.775)

IntegerVar4 = BarVar2(71);

elseif (Variable4 > 0.775) & (Variable4 < 0.800)

IntegerVar4 = BarVar2(72);

elseif (Variable4 > 0.800) & (Variable4 < 0.825)

IntegerVar4 = BarVar2(73);

elseif (Variable4 > 0.825) & (Variable4 < 0.850)

IntegerVar4 = BarVar2(74);
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elseif (Variable4 > 0.850) & (Variable4 < 0.875)

IntegerVar4 = BarVar2(75);

elseif (Variable4 > 0.875) & (Variable4 < 0.900)

IntegerVar4 = BarVar2(76);

elseif (Variable4 > 0.900) & (Variable4 < 0.925)

IntegerVar4 = BarVar2(77);

elseif (Variable4 > 0.925) & (Variable4 < 0.950)

IntegerVar4 = BarVar2(78);

elseif (Variable4 > 0.950) & (Variable4 < 0.975)

IntegerVar4 = BarVar2(79);

elseif (Variable4 > 0.975) & (Variable4 < 1.000)

IntegerVar4 = BarVar2(80);

else

IntegerVar4 = 0;

end

fprintf(fidw,’%7.5g \t %7.5g \t %12.9e \n’, Variable4, IntegerVar4,

fitresult0(Variable4));

end

fclose(fidw);

%*****************************************************************

% Output - Correlation Coefficients - 2

%*****************************************************************

fidw = fopen(’Calculated-Correlation-Coefficients--NEW.txt’,’w’);

for i = 1:Questions

fprintf(fidw,’%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \n’, C(i,1),

C(i,2), C(i,3), C(i,4), C(i,5), C(i,6), C(i,7), C(i,8), C(i,9), C(i,10),

C(i,11), C(i,12), C(i,13), C(i,14), C(i,15), C(i,16), C(i,17), C(i,18),
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C(i,19), C(i,20), C(i,21), C(i,22), C(i,23), C(i,24), C(i,25), C(i,26),

C(i,27), C(i,28), C(i,29), C(i,30), C(i,31), C(i,32), C(i,33), C(i,34),

C(i,35), C(i,36), C(i,37), C(i,38), C(i,39), C(i,40), C(i,41), C(i,42),

C(i,43), C(i,44), C(i,45), C(i,46), C(i,47), C(i,48), C(i,49), C(i,50),

C(i,51), C(i,52), C(i,53), C(i,54), C(i,55), C(i,56), C(i,57), C(i,58),

C(i,59), C(i,60), C(i,61), C(i,62), C(i,63), C(i,64), C(i,65));

end;

fclose(fidw);

%*****************************************************************

fidw = fopen(’Calculated-Covariance--NEW.txt’,’w’);

for i = 1:Questions

fprintf(fidw,’%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \n’, D(i,1),

D(i,2), D(i,3), D(i,4), D(i,5), D(i,6), D(i,7), D(i,8), D(i,9), D(i,10),

D(i,11), D(i,12), D(i,13), D(i,14), D(i,15), D(i,16), D(i,17), D(i,18),

D(i,19), D(i,20), D(i,21), D(i,22), D(i,23), D(i,24), D(i,25), D(i,26),

D(i,27), D(i,28), D(i,29), D(i,30), D(i,31), D(i,32), D(i,33), D(i,34),

D(i,35), D(i,36), D(i,37), D(i,38), D(i,39), D(i,40), D(i,41), D(i,42),

D(i,43), D(i,44), D(i,45), D(i,46), D(i,47), D(i,48), D(i,49), D(i,50),

D(i,51), D(i,52), D(i,53), D(i,54), D(i,55), D(i,56), D(i,57), D(i,58),

D(i,59), D(i,60), D(i,61), D(i,62), D(i,63), D(i,64), D(i,65));

end;

fclose(fidw);

%*****************************************************************

%*****************************************************************

% Spectrum of Raw Data and Gaussian Fit

%*****************************************************************

Const1 = 220;
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max1 = 11;

max2 = 10.5;

%QuestionNumber = 1;

for QuestionNumber = 1:Questions;

xdata = transpose(xdatatranspose);

ydata = real(E(:,QuestionNumber));

for i = 1:Const1

Variable1 = (max1*(i-1)/Const1) - 0.5;

if (Variable1 > -0.5) & (Variable1 < 0.5)

IntegerVar1 = ydata(1);

elseif (Variable1 > 0.5) & (Variable1 < 1.5)

IntegerVar1 = ydata(2);

elseif (Variable1 > 1.5) & (Variable1 < 2.5)

IntegerVar1 = ydata(3);

elseif (Variable1 > 2.5) & (Variable1 < 3.5)

IntegerVar1 = ydata(4);

elseif (Variable1 > 3.5) & (Variable1 < 4.5)

IntegerVar1 = ydata(5);

elseif (Variable1 > 4.5) & (Variable1 < 5.5)

IntegerVar1 = ydata(6);

elseif (Variable1 > 5.5) & (Variable1 < 6.5)

IntegerVar1 = ydata(7);

elseif (Variable1 > 6.5) & (Variable1 < 7.5)

IntegerVar1 = ydata(8);

elseif (Variable1 > 7.5) & (Variable1 < 8.5)

IntegerVar1 = ydata(9);

elseif (Variable1 > 8.5) & (Variable1 < 9.5)

IntegerVar1 = ydata(10);

elseif (Variable1 > 9.5) & (Variable1 < max1)

IntegerVar1 = 0;

else

IntegerVar1 = 0;

end
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VarArray(i) = Variable1;

H(QuestionNumber,i) = IntegerVar1;

end

end

%*****************************************************************

fidw = fopen(’Calculated-Bar-Diagram-ALL.txt’,’w’);

for k = 1:Const1

fprintf(fidw,’%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g

\t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t

%7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \t %7.5g \n’,

VarArray(k), H(1,k), H(2,k), H(3,k), H(4,k), H(5,k), H(6,k), H(7,k), H(8,k),

H(9,k), H(10,k), H(11,k), H(12,k), H(13,k), H(14,k), H(15,k), H(16,k),

H(17,k), H(18,k), H(19,k), H(20,k), H(21,k), H(22,k), H(23,k), H(24,k),

H(25,k), H(26,k), H(27,k), H(28,k), H(29,k), H(30,k), H(31,k), H(32,k),

H(33,k), H(34,k), H(35,k), H(36,k), H(37,k), H(38,k), H(39,k), H(40,k),

H(41,k), H(42,k), H(43,k), H(44,k), H(45,k), H(46,k), H(47,k), H(48,k),

H(49,k), H(50,k), H(51,k), H(52,k), H(53,k), H(54,k), H(55,k), H(56,k),

H(57,k), H(58,k), H(59,k), H(60,k), H(61,k), H(62,k), H(63,k), H(64,k),

H(65,k));

end

fclose(fidw);

%*****************************************************************

% Gaussian Fit of Raw Data Spectra

%*****************************************************************

for QuestionNumber = 1:Questions;

xdata = transpose(xdatatranspose);

ydata = real(E(:,QuestionNumber));
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QuestionNumber

fitresult1 = fit(xdata,ydata,’gauss1’,’Normalize’,’off’)

QuestionNumberStr = num2str(QuestionNumber);

FileName = [’Calcualted-Fit-Curves--Question-0’,QuestionNumberStr];

fidw = fopen([FileName,’.txt’],’w’);

fprintf(fidw,’%s \n’, FileName);

fprintf(fidw,’\n’);

fprintf(fidw,’\n’);

for i = 1:Const1

Variable1 = (max1*(i-1)/Const1) - 0.5;

if (Variable1 > -0.5) & (Variable1 < 0.5)

IntegerVar1 = ydata(1);

elseif (Variable1 > 0.5) & (Variable1 < 1.5)

IntegerVar1 = ydata(2);

elseif (Variable1 > 1.5) & (Variable1 < 2.5)

IntegerVar1 = ydata(3);

elseif (Variable1 > 2.5) & (Variable1 < 3.5)

IntegerVar1 = ydata(4);

elseif (Variable1 > 3.5) & (Variable1 < 4.5)

IntegerVar1 = ydata(5);

elseif (Variable1 > 4.5) & (Variable1 < 5.5)

IntegerVar1 = ydata(6);

elseif (Variable1 > 5.5) & (Variable1 < 6.5)

IntegerVar1 = ydata(7);

elseif (Variable1 > 6.5) & (Variable1 < 7.5)

IntegerVar1 = ydata(8);

elseif (Variable1 > 7.5) & (Variable1 < 8.5)

IntegerVar1 = ydata(9);

elseif (Variable1 > 8.5) & (Variable1 < 9.5)

IntegerVar1 = ydata(10);

elseif (Variable1 > 9.5) & (Variable1 < max1)

IntegerVar1 = 0;

else

IntegerVar1 = 0;

end
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fprintf(fidw,’%12.9e \t %2.0g \t %12.9e \n’, Variable1, IntegerVar1,

fitresult1(Variable1));

end;

fprintf(fidw,’%12.9e \t %2.0g \t %12.9e \n’, max1, 0, fitresult1(max1));

fclose(fidw);

end

%*****************************************************************

% Poisson Fit and Lambda Factor Calculation

%*****************************************************************

lambda = poissfit(ydata);

YPoisson = poisspdf(1:10,lambda);

QuestionNumber = 28;

lambda(QuestionNumber) = poissfit(real(E(:,QuestionNumber)));

%fitresult3 = fit(xdata,ydata,’poisspdf’,’Normalize’,’off’);

lambda = poissfit(ydata)

%[M,V] = poisstat(lambda)

YPoisson = poisspdf(ydata,lambda)

%*****************************************************************

% E N D

%*****************************************************************



Appendix C

Collected Raw Data
A MATLABr script1 was used to process the collected data from the answered question-
naires. Each question was analyzed and visualized in bar-diagrams for a different group:
Research Environment2, Self-Appraisal & Supervisor3, Candidate4, Self-Appraisal5, and
Supervisor6. The bar-diagrams (blue line: ) visualize the occurrence spectrum of the
collected data for the given performance key: 1 = Never; 3 = Seldom; 5 = Occasionally;
7 = Often; 9 = Always.The corresponding arithmetic mean value is given in the legend of
each graph. In addition, a gaussian fit (Equation C.1) was calculated7 for each spectrum
and visualized in the same diagram (red line: ). The mean value µ and standard
deviation σ are given in the legend of each graph.

Gaussian fit(x) = A · e−
1
2
·(x−µ

σ )2

(C.1)

1see Appendix B, page 277.
2see Section C.1, page 298: Figure C.1 to C.17.
3see Section C.2, page 315: Figure C.18 to C.34.
4see Section C.3, page 332: Figure C.35 to C.51.
5see Section C.4, page 349: Figure C.52 to C.68.
6see Section C.5, page 366: Figure C.69 to C.85.
7Fit Convergence Criteria: The gaussian fit termination tolerance used on stopping conditions involving
the coefficients was set to the default value of 10−6 (see [15]).
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C.1 Research Environment

The Research Environment group contains all data collected by the questionnaires. The
obtained occurrence values for the candidate, the self-appraisal (“yourself”), and the su-
pervisor (or team-leader) were summed up for each question and performance category
and visually presented in the following graphs. The candidate category was included to
decrease the statistical errors in the analysis.
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(c) Research Environment: Question 03.
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(d) Research Environment: Question 04.

Figure C.1: Question 01: Let team members know what they are supposed to do: shifts, detailed tasks,
etc. (develops and suggests a plan of action for the group).
Question 02: Makes suggestions about how to solve problems and sets standards of perfor-
mance for group members.
Question 03: Believes that nothing is more important than accomplishing a goal or task in
time: defines milestones and monitors closely.
Question 04: Ensures that large and complicated projects are broken into small manageable
tasks and that every detail is accounted for.



C.1 Research Environment 299

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.2
25

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

58
4 

, σ
 =

 1
.3

63

Q
ue

st
io

n 
05

:

(a
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
05

.

05101520253035

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.6
22

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

19
 , 
σ 

= 
1.

65
2

Q
ue

st
io

n 
06

:

(b
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
06

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.4
96

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

01
1 

, σ
 =

 1
.6

36

Q
ue

st
io

n 
07

:

(c
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
07

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 3

.1
53

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
1.

95
7 

, σ
 =

 1
.1

24

Q
ue

st
io

n 
08

:

(d
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
08

.

F
ig

u
re

C
.2

:
Q

u
es

ti
on

05
:
R
ec

og
ni

ze
s

w
ha

t
ne

ed
s

to
be

do
ne

an
d

ta
ke

s
th

e
in

it
ia

ti
ve

to
m

ak
e

it
ha

pp
en

.
Q

u
es

ti
on

06
:
P
ri

or
it
iz

es
ke

y
ob

je
ct

iv
es

an
d

fo
cu

se
s

th
e

gr
ou

ps
ac

ti
vi

ty
on

th
em

.
Q

u
es

ti
on

07
:
E
ff
ec

ti
ve

ly
al

lo
ca

te
s

av
ai

la
bl

e
re

so
ur

ce
s,

e.
g.

,
ti
m

e,
pe

op
le

,
m

on
ey

.
Q

u
es

ti
on

08
:
G

iv
es

va
gu

e
or

m
is

le
ad

in
g

ex
pl

an
at

io
ns

to
te

am
m

em
be

rs
.



300 Chapter C: Collected Raw Data

0 5 10 15 20 25 30 35 40 45

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 2.523
C

alculated G
aussian-Fit:

μ =  1.89 , σ = 1.502

Q
uestion 09:

(a)
R

esearch
E

nvironm
ent:Q

uestion
09.

0 5 10 15 20 25 30 35 40

0
1

2
3

4
5

6
7

8
9

1 = N
ever,  3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.297
C

alculated G
aussian-Fit:

μ = 7.972 , σ = 1.182

Q
uestion 10:

(b)
R

esearch
E

nvironm
ent:Q

uestion
10.

0 5 10 15 20 25 30 35 40

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.586
C

alculated G
aussian-Fit:

μ = 8.179 , σ = 1.302

Q
uestion 11:

(c)
R

esearch
E

nvironm
ent:Q

uestion
11.

0 5 10 15 20 25 30 35 40 45 50 55

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 8.108
C

alculated G
aussian-Fit:

μ = 10.54 , σ = 2.109

Q
uestion 12:

(d)
R

esearch
E

nvironm
ent:Q

uestion
12.

F
igu

re
C

.3:
Q

u
estion

09:
M

akes
N

O
suggestions

(because
she/he

has
no

clue
at

all).
Q

u
estion

10:
E
njoys

getting
into

the
details

of
how

things
w
ork.

Q
u
estion

11:
Is

good
at

m
aking

things
w
ork

and
com

pleting
the

assigned
tasks.

Q
u
estion

12:
K

now
s

and
understands

how
to

do
basic

things.



C.1 Research Environment 301

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.0
45

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
8.

30
8 

, σ
 =

 2
.1

44

Q
ue

st
io

n 
13

:

(a
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
13

.

05101520253035

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.7
21

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

25
6 

, σ
 =

 1
.6

09

Q
ue

st
io

n 
14

:

(b
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
14

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.1
35

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
8.

36
2 

, σ
 =

 2
.2

08

Q
ue

st
io

n 
15

:

(c
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
15

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.9
73

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

89
5 

, σ
 =

 1
.5

72

Q
ue

st
io

n 
16

:

(d
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
16

.

F
ig

u
re

C
.4

:
Q

u
es

ti
on

13
:
Sh

ow
s

co
nc

er
n

fo
r

th
e

pe
rs

on
al

pr
ob

le
m

s
an

d
w
el

lb
ei

ng
of

ot
he

rs
.
H

el
ps

ot
he

rs
(e

sp
ec

ia
lly

ne
w
co

m
er

s)
fe

el
co

m
fo

rt
ab

le
in

th
e

gr
ou

p.
Q

u
es

ti
on

14
:
K

no
w
s

(e
xa

ct
ly

an
d

in
de

ta
il)

w
ha

t
w
or

k
is

be
in

g
do

ne
in

th
e

te
am

.
Q

u
es

ti
on

15
:
T
re

at
s

pe
op

le
as

eq
ua

ls
,
fa

ir
ly

an
d

co
ns

is
te

nt
ly

(b
eh

av
es

pr
ed

ic
ta

bl
y)

.
Q

u
es

ti
on

16
:
C

om
m

un
ic

at
es

ac
ti
ve

ly
(i

.e
.,

st
ar

ts
co

nv
er

sa
ti
on

s)
w
it
h

te
am

m
em

be
rs

.



302 Chapter C: Collected Raw Data

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.928
C

alculated G
aussian-Fit:

μ = 8.308 , σ = 2.176

Q
uestion 17:

(a)
R

esearch
E

nvironm
ent:Q

uestion
17.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 5.793
C

alculated G
aussian-Fit:

μ = 6.417 , σ = 1.773

Q
uestion 18:

(b)
R

esearch
E

nvironm
ent:Q

uestion
18.

0 5 10 15 20 25 30 35 40

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.378
C

alculated G
aussian-Fit:

μ = 8.124 , σ = 1.238

Q
uestion 19:

(c)
R

esearch
E

nvironm
ent:Q

uestion
19.

0 5 10 15 20

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 5.559
C

alculated G
aussian-Fit:

μ = 6.744 , σ = 3.869

Q
uestion 20:

(d)
R

esearch
E

nvironm
ent:Q

uestion
20.

F
igu

re
C

.5:
Q

u
estion

17:
A
cknow

ledges
her/his

ow
n

m
istakes

and
takes

corrective
action.

Q
u
estion

18:
D

iscloses
thoughts

and
feelings

to
group

m
em

bers.
Q

u
estion

19:
G

ives
team

m
em

bers
honest

and
fair

answ
ers.

Q
u
estion

20:
D

oes
not

w
orry

about
jeopardizing

relationships
w
hen

correcting
m

istakes.



C.1 Research Environment 303

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.9
28

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

47
7 

, σ
 =

 1
.1

80

Q
ue

st
io

n 
21

:

(a
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
21

.

05101520253035

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.3
42

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
6.

51
3 

, σ
 =

 1
.7

24

Q
ue

st
io

n 
22

:

(b
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
22

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.0
09

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

67
2 

, σ
 =

 2
.0

16

Q
ue

st
io

n 
23

:

(c
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
23

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 5

.7
21

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
6.

84
7 

, σ
 =

 3
.3

26

Q
ue

st
io

n 
24

:

(d
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
24

.

F
ig

u
re

C
.6

:
Q

u
es

ti
on

21
:
H

on
or

s
ot

he
r

pe
op

le
’s

(p
er

so
na

l)
bo

un
da

ri
es

.
Q

u
es

ti
on

22
:
R
eg

ul
ar

ly
ac

hi
ev

es
“w

in
-w

in
”

ou
tc

om
es

.
Q

u
es

ti
on

23
:
Id

en
ti
fie

s
an

d
pr

om
ot

es
op

po
rt

un
it
ie

s
fo

r
co

lla
bo

ra
ti
on

.
Q

u
es

ti
on

24
:
Is

co
nc

er
ne

d
w
it
h

ho
w

he
r/

hi
s

de
ci

si
on

s
aff

ec
t
th

e
liv

es
of

ot
he

rs
.



304 Chapter C: Collected Raw Data

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.108
C

alculated G
aussian-Fit:

μ = 10.96 , σ = 3.488

Q
uestion 25:

(a)
R

esearch
E

nvironm
ent:Q

uestion
25.

0 5 10 15 20 25 30 35 40 45 50 55

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.775
C

alculated G
aussian-Fit:

not possible to calculate!

Q
uestion 26:

(b)
R

esearch
E

nvironm
ent:Q

uestion
26.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.721
C

alculated G
aussian-Fit:

μ = 7.327 , σ = 1.377

Q
uestion 27:

(c)
R

esearch
E

nvironm
ent:Q

uestion
27.

0 5 10 15 20 25 30 35 40 45 50 55

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.838

C
alculated G

aussian-Fit:
not possible to calculate!

Q
uestion 28:

(d)
R

esearch
E

nvironm
ent:Q

uestion
28.

F
igu

re
C

.7:
Q

u
estion

25:
Sets

high
and

clear
standards

for
others

by
her/his

ow
n

behavior.
Q

u
estion

26:
W

orks
(at

least)
as

hard
as

anyone
in

the
w
ork

group.
T

hereby
m

otivating
others

to
achieve

and
stretch

perform
ance.

Q
u
estion

27:
M

odels
positive

team
attributes

such
as

m
utual

respect,
open

com
m

unication,
and

full
participation.

Q
u
estion

28:
H

as
high

m
oral

standards.
C

an
be

trusted
w
ith

confidential
inform

ation.



C.1 Research Environment 305

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.8
38

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
8.

75
 , 
σ 

= 
1.

06
6

Q
ue

st
io

n 
29

:

(a
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
29

.

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 2

.9
28

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
1.

87
7 

, σ
 =

 0
.8

66

Q
ue

st
io

n 
30

:

(b
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
30

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.1
98

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
9.

45
7 

, σ
 =

 2
.9

82

Q
ue

st
io

n 
31

:

(c
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
31

.

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.8
65

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

32
2 

, σ
 =

 1
.5

10

Q
ue

st
io

n 
32

:

(d
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
32

.

F
ig

u
re

C
.8

:
Q

u
es

ti
on

29
:
W

ou
ld

ne
ve

r
tr

y
to

ta
ke

cr
ed

it
fo

r
ot

he
r

pe
op

le
’s

id
ea

s.
Q

u
es

ti
on

30
:
Sh

ow
s

fa
vo

ri
ti
sm

(i
n

an
un

fa
ir

am
ou

nt
)

to
w
ar

ds
so

m
e

pe
op

le
.

Q
u
es

ti
on

31
:
E
nj

oy
s

es
ta

bl
is

hi
ng

ch
al

le
ng

in
g

go
al

s
fo

r
th

em
se

lv
es

an
d

go
es

ab
ov

e
an

d
be

yo
nd

w
ha

t
is

ex
pe

ct
ed

.
Q

u
es

ti
on

32
:
P
os

se
ss

es
aw

ar
en

es
s

of
he

r/
hi

s
ow

n
st

re
ng

th
s

an
d

w
ea

kn
es

se
s.



306 Chapter C: Collected Raw Data

0 5 10 15 20 25 30 35 40

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.865
C

alculated G
aussian-Fit:

μ = 7.536 , σ = 1.778

Q
uestion 33:

(a)
R

esearch
E

nvironm
ent:Q

uestion
33.

0 5 10 15 20 25 30 35 40

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.469
C

alculated G
aussian-Fit:

μ = 7.939 , σ = 1.252

Q
uestion 34:

(b)
R

esearch
E

nvironm
ent:Q

uestion
34.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.243
C

alculated G
aussian-Fit:

μ = 9.653 , σ = 2.519

Q
uestion 35:

(c)
R

esearch
E

nvironm
ent:Q

uestion
35.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays
Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.279
C

alculated G
aussian-Fit:

μ = 7.988 , σ = 1.848

Q
uestion 36:

(d)
R

esearch
E

nvironm
ent:Q

uestion
36.

F
igu

re
C

.9:
Q

u
estion

33:
Is

open
to

feedback
from

others.
E
ncourages

others
to

give
feedback.

Q
u
estion

34:
Learns

from
ow

n
experiences

and
also

those
of

others.
Seeks

opportunities
for

self-developm
ent.

Q
u
estion

35:
Speaks

up
even

w
hen

her/his
opinion

is
in

the
m

inority.
Q

u
estion

36:
Is

capable
of

staying
focused

and
thinking

clearly
under

pressure
or

in
diffi

cult
situations

w
hen

experiencing
strong

em
otions.



C.1 Research Environment 307

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.7
66

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

65
8 

, σ
 =

 1
.9

53

Q
ue

st
io

n 
37

:

(a
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
37

.

05101520253035

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.2
34

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
6.

90
6 

, σ
 =

 1
.4

74

Q
ue

st
io

n 
38

:

(b
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
38

.

0510152025

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 5

.0
63

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
5.

29
5 

, σ
 =

 2
.5

96

Q
ue

st
io

n 
39

:

(c
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
39

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.6
67

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

06
1 

, σ
 =

 1
.7

64

Q
ue

st
io

n 
40

:

(d
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
40

.

F
ig

u
re

C
.1

0:
Q

u
es

ti
on

37
:
E
nc

ou
ra

ge
s

te
am

m
em

be
rs

to
ex

pr
es

s
id

ea
s/

su
gg

es
ti
on

s
an

d
gi

ve
s

A
L
L

te
am

m
em

be
rs

a
ch

an
ce

to
vo

ic
e

th
ei

r
op

in
io

ns
.

Q
u
es

ti
on

38
:

L
is

te
n

re
ce

pt
iv

el
y

to
te

am
m

em
be

rs
id

ea
s

an
d

su
gg

es
ti
on

s
an

d
co

ns
id

er
s

te
am

’s
id

ea
s

ev
en

w
he

n
sh

e/
he

di
sa

gr
ee

s
w
it
h

th
em

.
Q

u
es

ti
on

39
:
M

ak
es

de
ci

si
on

s
th

at
ar

e
ba

se
d

on
ly

on
hi

s/
he

r
ow

n
id

ea
s.

Q
u
es

ti
on

40
:
C

on
su

lts
w
it
h

te
am

m
em

be
rs

w
he

n
fa

ci
ng

an
up

co
m

in
g

ta
sk

or
pr

ob
le

m
.
H

ow
ev

er
,
th

e
le
ad

er
m

ai
nt

ai
ns

th
e

fin
al

de
ci

si
on

m
ak

in
g

au
th

or
it
y.



308 Chapter C: Collected Raw Data

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.460
C

alculated G
aussian-Fit:

μ = 8.082 , σ = 1.505

Q
uestion 41:

(a)
R

esearch
E

nvironm
ent:Q

uestion
41.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.387
C

alculated G
aussian-Fit:

μ = 7.785 , σ = 1.482

Q
uestion 42:

(b)
R

esearch
E

nvironm
ent:Q

uestion
42.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.099
C

alculated G
aussian-Fit:

μ = 7.726 , σ = 1.654

Q
uestion 43:

(c)
R

esearch
E

nvironm
ent:Q

uestion
43.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays
Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.568
C

alculated G
aussian-Fit:

μ = 6.823 , σ = 1.735

Q
uestion 44:

(d)
R

esearch
E

nvironm
ent:Q

uestion
44.

F
igu

re
C

.11:
Q

u
estion

41:
W

hen
things

go
w
rong,

the
m

ain
concern

is
to

fix
it,

not
to

lay
blam

e.
Q

u
estion

42:
Is

capable
of

juggling
m

ultiple
dem

ands.
Q

u
estion

43:
E
asily

shifts
priorities

w
hen

the
situation

calls
for

it.
D

eals
w
ith

rapid
change

easily
and

eff
ectively.

Q
u
estion

44:
A

llow
s

team
m

em
bers

to
determ

ine
w
hat

needs
to

be
done

and
how

to
do

it
(because

team
m

em
bers

know
best

how
to

do
their

specific
tasks).



C.1 Research Environment 309

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 5

.8
92

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
6.

39
7 

, σ
 =

 2
.4

48

Q
ue

st
io

n 
45

:

(a
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
45

.

05101520253035

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.4
96

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

28
8 

, σ
 =

 1
.9

11

Q
ue

st
io

n 
46

:

(b
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
46

.

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.1
80

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

49
7 

, σ
 =

 1
.2

49

Q
ue

st
io

n 
47

:

(c
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
47

.

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.3
60

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

73
4 

, σ
 =

 1
.4

55

Q
ue

st
io

n 
48

:

(d
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
48

.

F
ig

u
re

C
.1

2:
Q

u
es

ti
on

45
:
L
ik

es
to

sh
ar

e
he

r/
hi

s
le
ad

er
sh

ip
po

w
er

w
it
h

su
bo

rd
in

at
es

.
Q

u
es

ti
on

46
:
T

he
re

is
a

re
al

fe
el

in
g

of
te

am
w
or

k
in

th
e

te
am

.
T
ea

m
m

em
be

rs
fe

el
th

ey
ar

e
pa

rt
of

th
e

pr
oj

ec
t
or

or
ga

ni
za

ti
on

.
Q

u
es

ti
on

47
:
T

he
te

am
m

em
be

rs
fe

el
a

re
al

re
sp

on
si

bi
lit

y
to

m
ak

e
th

in
gs

w
or

k.
Q

u
es

ti
on

48
:
A
ck

no
w

le
dg

es
ot

he
rs

fo
r

th
ei

r
co

nt
ri

bu
ti
on

s
an

d
ce

le
br

at
es

in
th

ei
r

su
cc

es
se

s.



310 Chapter C: Collected Raw Data

0 5 10 15 20 25 30 35 40 45

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 7.099
C

alculated G
aussian-Fit:

μ = 7.29 , σ = 1.003

Q
uestion 49:

(a)
R

esearch
E

nvironm
ent:Q

uestion
49.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.883
C

alculated G
aussian-Fit:

μ = 7.7 , σ = 2.251

Q
uestion 50:

(b)
R

esearch
E

nvironm
ent:Q

uestion
50.

0 5 10 15 20 25 30

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.694
C

alculated G
aussian-Fit:

μ = 7.58 , σ = 2.150

Q
uestion 51:

(c)
R

esearch
E

nvironm
ent:Q

uestion
51.

0 5 10 15 20 25 30 35

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.991
C

alculated G
aussian-Fit:

μ = 7.451 , σ = 1.473

Q
uestion 52:

(d)
R

esearch
E

nvironm
ent:Q

uestion
52.

F
igu

re
C

.13:
Q

u
estion

49:
R
ecognizes

the
potential

of
her/his

team
m

em
bers.

Q
u
estion

50:
P
ays

attention
to

team
’s

perform
ance.

Supports
and

gives
feedback.

Q
u
estion

51:
L
ikes

to
use

her/his
leadership

pow
er

to
help

subordinates
grow

.
Q

u
estion

52:
D

evelops
others

by
explaining

or
dem

onstrating
relevant

skills.



C.1 Research Environment 311

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.1
89

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

58
 , 
σ 

= 
1.

54
6

Q
ue

st
io

n 
53

:

(a
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
53

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.9
55

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

43
6 

, σ
 =

 1
.5

01

Q
ue

st
io

n 
54

:

(b
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
54

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.5
50

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
6.

88
1 

, σ
 =

 1
.5

71

Q
ue

st
io

n 
55

:

(c
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
55

.

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.7
21

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

18
4 

, σ
 =

 1
.2

25

Q
ue

st
io

n 
56

:

(d
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
56

.

F
ig

u
re

C
.1

4:
Q

u
es

ti
on

53
:
E
nc

ou
ra

ge
s

te
am

m
em

be
rs

to
so

lv
e

pr
ob

le
m

s
on

th
ei

r
ow

n.
Q

u
es

ti
on

54
:
H

el
ps

th
e

te
am

to
fo

cu
s

on
go

al
s

an
d

ob
je
ct

iv
es

.
Q

u
es

ti
on

55
:
G

et
s

te
am

m
em

be
rs

to
lo

ok
at

pr
ob

le
m

s
fr
om

m
an

y
di

ff
er

en
t
an

gl
es

.
Q

u
es

ti
on

56
:
Id

en
ti
fie

s
ca

us
es

of
re

si
st

an
ce

an
d

fin
ds

w
ay

s
to

ov
er

co
m

e
th

em
.



312 Chapter C: Collected Raw Data

0 5 10 15 20 25

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.315
C

alculated G
aussian-Fit:

μ = 7.164 , σ = 2.467

Q
uestion 57:

(a)
R

esearch
E

nvironm
ent:Q

uestion
57.

0 5 10 15 20 25 30

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.216
C

alculated G
aussian-Fit:

μ = 6.677 , σ = 1.739

Q
uestion 58:

(b)
R

esearch
E

nvironm
ent:Q

uestion
58.

0 5 10 15 20 25

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 5.910
C

alculated G
aussian-Fit:

μ = 6.415 , σ = 2.302

Q
uestion 59:

(c)
R

esearch
E

nvironm
ent:Q

uestion
59.

0 5 10 15 20 25

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 6.532
C

alculated G
aussian-Fit:

μ = 7.155 , σ = 1.957

Q
uestion 60:

(d)
R

esearch
E

nvironm
ent:Q

uestion
60.

F
igu

re
C

.15:
Q

u
estion

57:
Spends

tim
e

eff
ectively

teaching
or

m
entoring

team
m

em
bers.

Q
u
estion

58:
E
xplains

how
the

team
fits

into
the

project
or

com
pany

objectives.
Q

u
estion

59:
E
xplains

the
purpose

of
the

com
pany’s

policies
to

the
team

.
Q

u
estion

60:
E
xplains

rules
and

expectations.



C.1 Research Environment 313

05101520253035

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.3
87

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
6.

92
8 

, σ
 =

 1
.3

85

Q
ue

st
io

n 
61

:

(a
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
61

.

0510152025303540

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 6

.7
39

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

34
2 

, σ
 =

 1
.3

34

Q
ue

st
io

n 
62

:

(b
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
62

.

05101520253035

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 7

.0
18

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
7.

80
6 

, σ
 =

 1
.7

27

Q
ue

st
io

n 
63

:

(c
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
63

.

051015202530

0
1

2
3

4
5

6
7

8
9

1 
= 

N
ev

er
,  

 3
 =

 S
el

do
m

,  
 5

 =
 O

cc
as

io
na

lly
,  

 7
 =

 O
fte

n,
   

9 
= 

A
lw

ay
s

Occurrence:  x-times

M
ea

su
re

d 
O

cu
ur

re
nc

e,
A

rit
hm

. A
ve

ra
ge

 =
 5

.9
28

C
al

cu
la

te
d 

G
au

ss
ia

n-
Fi

t:
μ 

= 
6.

18
2 

, σ
 =

 2
.1

23

Q
ue

st
io

n 
64

:

(d
)

R
es

ea
rc

h
E

nv
ir

on
m

en
t:

Q
ue

st
io

n
64

.

F
ig

u
re

C
.1

6:
Q

u
es

ti
on

61
:
E
xp

la
in

s
(p

er
so

na
l
an

d
co

m
pa

ny
)

de
ci

si
on

s,
ac

ti
on

s,
an

d
go

al
s.

Q
u
es

ti
on

62
:
O

pe
nl

y
sh

ar
es

in
fo

rm
at

io
n

w
it
h

ot
he

rs
.

Q
u
es

ti
on

63
:
D

ea
ls

w
it
h

is
su

es
in

a
st

ra
ig

ht
fo

rw
ar

d
m

an
ne

r.
Q

u
es

ti
on

64
:
A

bl
e

to
ca

lm
ot

he
rs

in
st

re
ss

fu
l
si

tu
at

io
ns

.



314 Chapter C: Collected Raw Data

0 5 10 15 20 25

0
1

2
3

4
5

6
7

8
9

1 = N
ever,   3 = Seldom

,   5 = O
ccasionally,   7 = O

ften,   9 = A
lw

ays

Occurrence:  x-times

M
easured O

cuurrence,
A

rithm
. A

verage = 5.838
C

alculated G
aussian-Fit:

μ = 6.254 , σ = 2.131

Q
uestion 65:

(a)
R

esearch
E

nvironm
ent:Q

uestion
65.

F
igu

re
C

.17:
Q

u
estion

65:
H

andles
diffi

cult
people

and
situations

eff
ectively.



C.2 Self-Appraisal & Supervisor 315

C.2 Self-Appraisal & Supervisor

The Self-Appraisal & Supervisor group contains all data collected by the questionnaires,
except for the Candidate category. The obtained occurrence values for the self-appraisal
(“yourself”) and the supervisor (or team-leader) were summed up for each question and per-
formance category and visually presented in the following graphs. The Candidate category
focuses always on the same person and therefore might bias the global result. Therefore,
the Candidate category was left out in this analysis and the Self-Appraisal and Supervisor
categories alone were used to give a picture of the research laboratory environment.
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(b) Self-Appraisal & Supervisor: Question 02.
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(c) Self-Appraisal & Supervisor: Question 03.
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(d) Self-Appraisal & Supervisor: Question 04.

Figure C.18: Question 01: Let team members know what they are supposed to do: shifts, detailed tasks,
etc. (develops and suggests a plan of action for the group).
Question 02: Makes suggestions about how to solve problems and sets standards of perfor-
mance for group members.
Question 03: Believes that nothing is more important than accomplishing a goal or task in
time: defines milestones and monitors closely.
Question 04: Ensures that large and complicated projects are broken into small manageable
tasks and that every detail is accounted for.
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C.3 Candidate

The Candidate group contains the data for one specific candidate who was the same person
for all participants. The obtained occurrence values collected by the questionnaires were
summed up for each question and performance category and visually presented in the
following graphs. The Candidate category tests the functionality of the questionnaire in
terms of leadership and management issues for one specific individual.
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Figure C.35: Question 01: Let team members know what they are supposed to do: shifts, detailed tasks,
etc. (develops and suggests a plan of action for the group).
Question 02: Makes suggestions about how to solve problems and sets standards of perfor-
mance for group members.
Question 03: Believes that nothing is more important than accomplishing a goal or task in
time: defines milestones and monitors closely.
Question 04: Ensures that large and complicated projects are broken into small manageable
tasks and that every detail is accounted for.
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C.4 Self-Appraisal

The Self-Appraisal group contains the data for all the different questionnaire participants.
The obtained occurrence values collected by the questionnaires were summed up for each
question and performance category and visually presented in the following graphs. The
Self-Appraisal category tests the functionality of the questionnaire in terms of leadership
and management self-appraisal issues.
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Figure C.52: Question 01: Let team members know what they are supposed to do: shifts, detailed tasks,
etc. (develops and suggests a plan of action for the group).
Question 02: Makes suggestions about how to solve problems and sets standards of perfor-
mance for group members.
Question 03: Believes that nothing is more important than accomplishing a goal or task in
time: defines milestones and monitors closely.
Question 04: Ensures that large and complicated projects are broken into small manageable
tasks and that every detail is accounted for.
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C.5 Supervisor

The Supervisor group contains the data for supervisors and team leaders of the participants
collected by the questionnaires. The obtained occurrence values for the supervisor (or team-
leader) were summed up for each question and performance category and visually presented
in the following graphs.
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Figure C.69: Question 01: Let team members know what they are supposed to do: shifts, detailed tasks,
etc. (develops and suggests a plan of action for the group).
Question 02: Makes suggestions about how to solve problems and sets standards of perfor-
mance for group members.
Question 03: Believes that nothing is more important than accomplishing a goal or task in
time: defines milestones and monitors closely.
Question 04: Ensures that large and complicated projects are broken into small manageable
tasks and that every detail is accounted for.
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Appendix D

Final Questionnaire
The following final leadership questionnaire was obtained after the analysis of the causal
correlations and content overlaps of the individual questions within the first leadership
questionnaire (Appendix A, page 263). This final questionnaire consists of 62 questions
distributed over the following five leadership dimensions:

1.) Task Focus: Questions 1 to 12 focus on task focus, directing, and achieve-
ment orientation.

2.) Relationship Behavior: Questions 13 to 24 deal with relationship be-
havior, showing concern, and interaction with the team.

3.) Leading by Example: Questions 25 to 36 study integrity and “leading
by example”.

4.) Participative Behavior: Questions 37 to 48 examine participative be-
havior and democratic decision-making.

5.) Informing and Coaching: Questions 49 to 62 analyze informing and
coaching.

(a) Questions 49 to 57 look into coaching, developing others, and
intellectual stimulation.

(b) Questions 58 to 62 explore informing, communication, conflict
management, and leader-member exchange.

383
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Leadership Questionnaire

Please note the time that you need to fill in the questionnaire!

Thanks a lot!

Your data will be treated
ABSOLUTELY CONFIDENTIALLY

and will NOT be given to third persons!!!

Performance Key:
1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

Does the person in question:

01:
Let team members know what they are sup-
posed to do: shifts, detailed tasks, etc.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

02:
Makes suggestions about how to solve problems
and sets standards of performance for group
members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

03:
Believes that nothing is more important than
accomplishing a goal or task in time: defines
milestones and monitors closely.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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04:
Ensures that large and complicated projects are
broken into small manageable tasks and that
every detail is accounted for.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

05:
Recognizes what needs to be done and takes
the initiative to make it happen.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

06:
Prioritizes key objectives and focuses the
groups activity on them.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

07:
Effectively allocates available resources, e.g.,
time, people, money.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

08:
Gives vague or misleading explanations to team
members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

09:
Makes NO suggestions (because she/he has no
clue at all).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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10:
Enjoys getting into the details of how things
work.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

11: Is good at making things work.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

12: Knows and understands how to do basic things.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

13:

Shows concern for the personal problems and
well being of others. Helps others (especially
newcomers) feel comfortable in the group.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

14:
Knows (exactly and in detail) what work is be-
ing done in the team.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

15:
Treats people as equals, fairly and consistently
(behaves predictably).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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16:
Communicates actively (i.e., starts conversa-
tions) with team members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

17:
Acknowledges her/his own mistakes and takes
corrective action.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

18:
Discloses thoughts and feelings to group mem-
bers.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

19: Gives team members honest and fair answers.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

20:
Does not worry about jeopardizing relation-
ships when correcting mistakes.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

21: Honors other people’s (personal) boundaries.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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22: Regularly achieves “win-win” outcomes.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

23:
Identifies and promotes opportunities for col-
laboration.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

24:
Is concerned with how her/his decisions affect
the lives of others.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

25:
Sets high and clear standards for others by
her/his own behavior towards team members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

26:
Works (at least) as hard as anyone in the work
group. Thereby motivating others to achieve
and stretch performance.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

27:
Models positive team attributes such as mutual
respect and full participation.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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28:
Has high moral standards. Can be trusted with
confidential information.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

29:
Would try to take credit for other people’s
ideas.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

30:
Shows favoritism (in an unfair amount) towards
some people.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

31:
Enjoys establishing challenging goals for them-
selves and goes above and beyond what is ex-
pected.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

32:
Possesses awareness of her/his own strengths
and weaknesses.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

33:
Is open to feedback from others. Encourages
others to give feedback.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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34:
Learns from own experiences and also
those of others. Seeks opportunities for
self-development.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

35:
Speaks up even when her/his opinion is in the
minority.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

36:
Is capable of staying focused and thinking
clearly under pressure or in difficult situations
when experiencing strong emotions.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

37:
Encourages team members to express
ideas/suggestions and gives ALL team mem-
bers a chance to voice their opinions.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

38:
Considers team’s ideas even when he/she dis-
agrees with them.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

39:
Makes decisions that are based only on his/her
own ideas.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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40:
Consults with team members when facing an
upcoming task or problem. However, the leader
maintains the final decision making authority.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

41:
When things go wrong, the main concern is to
fix it, not to lay blame.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

42: Is capable of juggling multiple demands.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

43:
Easily shifts priorities when the situation calls
for it. Deals with rapid change easily and effec-
tively.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

44:

Allows team members to determine what needs
to be done and how to do it (because team
members know best how to do their specific
tasks).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

45:
Likes to share her/his leadership power with
subordinates.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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46:
There is a real feeling of teamwork in the team.
Team members feel they are part of the project
or organization.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

47:
The team members feel a real responsibility to
make things work.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

48:
Acknowledges others for their contributions
and celebrates in their successes.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

49:
Recognizes the potential of her/his team mem-
bers.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

50:
Is aware of the team’s actual performance.
Gives feedback to support team members.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

51:
Likes to use her/his leadership power to help
subordinates grow and evolve (within the
team’s/company’s hierarchical structure).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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52:

Develops others by explaining or demonstrat-
ing relevant skills (on the spot or during work
processes).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

53:
Encourages team members to solve problems
on their own.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

54: Helps the team to focus on goals and objectives.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

55:
Gets team members to look at problems from
many different angles.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

56:
Identifies causes of resistance and finds ways to
overcome them.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

57:

Spends additional time effectively teaching or
mentoring team members (outside regular work
processes).

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
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58:

Explains rules, expectations, and the purpose
of the company’s policies and how the team or
individual team members can fulfill company
objectives.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

59: Explains personal decisions and actions.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

60:
Shares relevant and important information
openly with others.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

61: Deals with issues in a straightforward manner.
seldom often

never occasionally always

Candidate
Self-Appraisal

Supervisor

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

62:
Able to calm others in stressful situations. Han-
dles difficult people and situations effectively.

seldom often
never occasionally always

Candidate
Self-Appraisal

Supervisor

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

Time needed to answer the questionnaire:

Thanks a lot for your participation and help!!!
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“Beyond commitment . . .
lies courage.”
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Question 26 and 31:

Performance key: 1 = Never; 3 = Seldom; 5 = Occasionally; 7 = Often; 9 = Always.

Question 26: Works (at least) as hard as anyone in the work group.

Question 31: Enjoys establishing challenging goals and goes above
and beyond what is expected.

“There are no answers . . .
only choices.”
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