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Summary
Despite various efforts to decrease gender differences in organizations and the underrepresentation of females in management positions, progress is little. However, efforts
can only be effective if the source of the problem is identified and understood. Thus, a
considerable number of studies has been carried out in an attempt to understand which
aspects facilitate the underrepresentation of females in management (e. g., Joshi, Son,
& Roh, 2015; Niederle & Vesterlund, 2007; Eagly & Karau, 2002). Research has shown
that the reason for the gender disparity in leading positions is twofold. First, individual
differences in characteristics and behavior are compelling predictors of gender imbalance
in organizations (Bass & Bass, 2009; Joshi & Roh, 2009; Judge, Bono, Ilies, & Gerhardt,
2002; Mumford et al., 2000). Second, current research on gender inequality emphasized
that some work contexts seem to be more vulnerable to this phenomenon (Joshi & Roh,
2009; Gardiner & Tiggemann, 1999). Although the topic is ubiquitous and has been
widely discussed in various disciplines, research has often been conducted within the
confines of laboratory settings, and field research neglected to systematically include the
work context as an explanatory variable.
In order to shed new light on this issue, the work presented here investigated gender
differences in career-relevant psychological aspects and behaviors, depending on the
position and the female/male dominance of work environment. In a literature review,
three constructs emerged that have not been systematically explored in the workplace as
potential indicators of gender differences in managers and non-managers. Therefore, cognitive reflection, confidence in one’s own skills, and deceptive behavior were investigated
in three field studies, looking directly at females and males in leading and non-leading
positions in female- and male-dominated fields.
Study 1a and 1b focused on the examination of the constructs within the private
sector. Female and male managers and non-managers in multiple companies in Germany
from the male-dominated manufacturing and the female-dominated service sector were
surveyed. Results indicated a strong influence of business sectors on gender differences
in self-image and work-related behavior. In order to cope with gender-incongruent work
environments, males and females followed different strategies. In the female-dominated
service sector, males coped with the incongruency by engaging in impression management
by being overconfident as well as using self-enhancement by deceiving. In contrast to
males, females only engaged in self-enhancement by deceiving in the male-dominated
manufacturing sector. Both strategies were used to appear in a more positive light and to
cope with the gender-incongruent workplace. Study 2 examined the three constructs in
the government sector, more specifically, in female and male politicians from Germany’s
national and its sixteen state parliaments and civil servants. In contrast to the private
sector, males and females did neither use self-enhancement nor impression management
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strategies. This finding was surprising as the underrepresentation of females is an issue
in both, business and politics.
Overall, the findings of the present work on cognitive reflection, confidence and
deception shed new light on gender differences as overconfidence and deception functioned
as impression management and self-enhancement strategies for males and females to
manage the demands of female- and male-dominated industries. In contrast, this does
not apply for politics where those strategies were not used. Moreover, the results suggest
that the investigation of female- and male-dominated environments is crucial to explain
the behavior of females and males and truly provides a better understanding of gender
differences at work.

2

1. Introduction
The persistent underrepresentation of females in management positions has received
widespread attention in research and society. Although many gender equality policies
have been set up and implemented in the political and economic landscape, the gender gap
in leadership positions remains a pressing issue. The latest Global Gender Gap Report
(2017) announced that it will take 217 years to close the global economic gender gap.
According to the report, Germany only places 43 out of 144 countries on equal economic
participation and opportunity. In 2017, the proportion of females in management
positions in Germany was 29.2%, although females made up 46.5% of the workforce
(Federal Statistical Office, 2018). Compared to other industrial nations like the USA,
Sweden or Great Britain, Germany seriously struggles to appoint female executives. Only
12.1% of executive positions in the DAX companies are held by females, which makes the
situation of Germany comparable to emerging countries like India with approximately
10.0% female executives. It certainly does not help to mention that the current number
dropped from 13.4% in 2017 (AllBright Foundation, 2018). All of this shows that it is
still challenging for females in Germany to emerge as leaders in business and politics
(World Economic Forum, 2017).
Previous research has emphasized that certain characteristics and behaviors (e.g. lack
of self-confidence or underestimation of abilities; Reuben, Rey-Biel, Sapienza, & Zingales,
2012; Dahlbom, Jakobsson, Jakobsson, & Kotsadam, 2011; Kirkwood, 2009; Eagly,
Johannesen-Schmidt, & Van Engen, 2003) could explain gender disparity. Further, the
specific nature of work contexts (e.g., female domains like services or male domains like
manufacturing, see Joshi et al., 2015; Gardiner & Tiggemann, 1999) have been identified
to influence gender inequality. However, many studies have examined gender differences
in the laboratory with university students, and field studies missed to include different
work environments as vital predictor of gender differences. Various researchers addressed
this issue by calling for a more holistic approach by examining female and male domains
(see Marongiu & Ekehammar, 2000; Powell, Butterfield, & Parent, 2002; Ko, Kotrba, &
Roebuck, 2015). Nevertheless, the number of field studies systematically investigating
characteristics of females and males in different work environments is scarce.
The present dissertation addresses this gap in the literature with a thorough examination of psychological characteristics and behavior of female and male managers and
non-managers in female-dominated and male-dominated work environments. Therefore,
an interdisciplinary approach was offered, investigating three different characteristics
that are promising candidates explaining the underrepresentation of females in leading
positions. Those were cognitive reflection (Frederick, 2005), (over)confidence in own
skills, and deceptive behavior. The goal of the present research was to examine whether

3

the three constructs could explain gender differences in managers and non-managers that
depend on the female- or male- domination of the workplace.
The present work is structured as follows. A brief review of individual and contextual
barriers for females will be given in Chapter 2. Hereby, explanatory theories like the role
congruity theory (Eagly & Karau, 2002) are introduced. In Chapter 3, previous findings
on cognitive styles, more specifically on rational and intuitive thinking is outlined. The
Cognitive Reflection Test (Frederick, 2005) as performance-based measure of rational
thinking is presented. In Chapter 4, the advantages and disadvantages of confidence
in own skills, specifically the overconfidence bias, as well as the limitations of previous
research on confidence in own skills is displayed. Different motives for deceptive behavior,
especially self-enhancement, are outlined in Chapter 5. The relationship of the three
constructs to gender and leadership is included in Chapter 3-5. The relevance of the
three constructs and the work environment for the present dissertation is explained in
Chapter 6. Two field studies with female and male managers and non-managers from
large German companies in female- and male-dominated industries are presented in
Chapter 7 and 8. Further, an exploratory analysis of the pooled data of both studies
is illustrated in Chapter 9. Afterwards, a field study with female and male politicians
from German national and state parliaments and civil servants working in parliament
and ministries is presented in Chapter 10. In Chapter 11, the findings of all studies and
limitations of the present work are discussed. Chapter 12 summarizes the major findings
and presents future prospects that emerge from this dissertation.
In summary, the aim of the present work is to shed new light on the underrepresentation
of females in managerial settings and in management positions by testing three highly
prevalent constructs that have not been systematically tested in female/male domains yet.
Hence, investigating female and male managers and non-managers in different workplace
environments hopefully contributes to the understanding of the ongoing gender disparity,
encouraging researchers to conduct field studies to understand the complexities and
dynamics of the workplace that influence females and males at work.

4

2. The Underrepresentation of
Females in Leadership Positions
A considerable amount of research has been carried out in an attempt to understand which
aspects facilitate the underrepresentation of females in management positions (Joshi &
Roh, 2009; Niederle & Vesterlund, 2007; Eagly & Karau, 2002). Ample evidence exists
to support the view that the reason for the underrepresentation of females in leadership
positions is twofold. First, individual characteristics and behaviors discourage females to
believe that they are suitable for a management position. Examples for such individual
barriers are lack of self-confidence (Kirkwood, 2009; Eagly & Carli, 2003; Mallon &
Cassell, 1999), underestimation of one’s own performance and skills (Hügelschäfer &
Achtziger, 2014; Dahlbom et al., 2011), lack of persistence in negotiations (meta-analysis,
see Stuhlmacher & Walters, 1999), and avoidance of risk and competition (Niederle &
Vesterlund, 2007). Second, social norms and organizational cultures constitute contextual
barriers that inhibit females to become managers. Examples for contextual barriers are
work-family conflict and lack of flexible organization of work (Hoobler, Lemmon, & Wayne,
2011), missing role models (Lockwood, 2006), ties and networks that exclude females (e.g.,
“old boys’ network”), gender-biased performance evaluations (Deaux & Emswiller, 1974),
imbalanced work assignments according to gender (King, 2016; Turban & Dougherty,
1994), and gender stereotyping (Eagly & Karau, 2002; Heilman, 1983; Schein, 1973).
In the following two sections individual and contextual barriers to leadership will be
outlined.

2.1. Individual Barriers
After decades of research and discussions on leadership traits, it is now generally agreed
that specific traits and behavior exist that are considered to be valuable for leader emergence (Judge, Piccolo, & Kosalka, 2009), for instance confidence or cognitive abilities.
However, some of these characteristics are more likely to be found in males, leaving
females at a disadvantage in terms of access to leadership. Researchers provided evidence
that females and males differ in regard to self-esteem and self-confidence (Bass & Bass,
2009; Kolb, 1999; Feingold, 1994). In a meta-analysis that examined gender differences
in self-esteem which included over 145.000 participants, authors found females to possess
lower levels of general self-esteem than males (Kling, Hyde, Showers, & Buswell, 1999). In
addition, males reported higher levels of domain- specific self-esteem than females (Gentile
et al., 2009). Within an organization, lower levels of self-esteem are a disadvantage,
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because self-esteem is a predictor of status within that organization (Kammeyer-Mueller,
Judge, & Piccolo, 2008). Furthermore, females are not as confident as males and fail
to believe that they have the abilities to lead. In an experiment that asked males and
females to assess their own and a leader’s person-oriented and task-oriented skills, both
females and males rated their person-oriented skills similar to those of a leader. On
task-oriented skills, females (but not males) evaluated themselves below the expected
level that qualified for a leadership role (Sczesny, 2003). In a related experimental
setting, people were asked to rate males, females and themselves on competencies like
workplace skills (e.g., being productive) and leadership skills (e.g., achievement motivation). Although females and males self-reported similar levels of workplace skills,
females self-reported significantly lower leadership skills than males (Hentschel, Heilman,
& Peus, 2013). Also, a number of researchers have found a gender difference in power
and achievement motivation that contribute to the persistence of individual barriers.
Both are considered to influence leadership emergence (Judge et al., 2002; Mumford et
al., 2000; McClelland & Boyatzis, 1982). In four studies, Schuh, Bark, Van Quaquebeke,
Hossiep, Frieg, and Van Dick (2014) found consistent support for gender differences in
power motivation. Female participants were less power motivated than male participants.
For that reason, it is not surprising that males, in the analysis of multiple studies of
the NEO personality inventory (Costa & McCrae, 1992), displayed significantly higher
levels of assertiveness than females (Costa, Terracciano, & McCrae, 2001). Additionally,
research on task preferences at work showed that male participants significantly sought for
powerful, influential and challenging tasks while female participants sought for a feeling of
accomplishment (meta-analysis, see Konrad, Ritchie Jr, Lieb, & Corrigall, 2000). Females
tended to act less egoistic and more communal in group settings. In mixed-gender settings, females cooperated more than males did (Balliet, Li, Macfarlan, & Van Vugt, 2011).
An increased interest in gender differences has also emerged in economics. A number
of economists have offered explanations for individual differences of females and males
by investigating competitive environments. In laboratory (Niederle & Vesterlund, 2011,
2007; Croson & Gneezy, 2009) and field experiments (Buser, Niederle, & Oosterbeek,
2014), economists could find distinct gender differences in terms of competitive behavior.
Males chose to enter competitions more often than females. This is not only the case
for adults but it has already been found at a younger age with school children who
were running track; first they ran alone and then in a competition, and boys but not
girls improved performance in the competitive setting (Gneezy & Rustichini, 2004).
Concluding, competition had a positive impact on performance in males whereas in
females it did not affect or even lowered performance (Niederle & Vesterlund, 2007;
Gneezy, Niederle, & Rustichini, 2003). There are two predominant explanations why
males respond differently to competition compared to females (Niederle, 2017; Niederle
& Vesterlund, 2007). First, females are more risk-averse than males, therefore are less
willing to enter a competitive setting. In an overview of fifteen economic investment
games, Charness and Gneezy (2012) could show that females consistently chose to do
smaller investments, thus being more risk-averse in financial decision settings. Second,
males are more likely to overestimate their abilities and performance and therefore seem
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less inhibited to enter competitive settings frequently. This was shown in a tournament
setting by Niederle and Vesterlund (2007). In this study, males chose the competitive
setting twice as often as females did, because they were overconfident. Overconfidence
was identified as an important driver to males’ success (Dahlbom et al., 2011) as it
influences, for instance, leader selection. As presented in an experimental group setting,
overconfident males were more often selected as leaders than females, although both were
equally skilled (Reuben et al., 2012). However, in some scenarios, females are more likely
to compete. In an all-pay auction game (vs. winner-pay auction game), females made
higher bids when they competed against other females (Z. Chen, Ong, & Sheremeta,
2015).

2.2. Contextual Barriers
Previous studies have emphasized the importance of different contexts on gender inequality
and the fact that some organizational environments appear to be more susceptible to
this phenomenon (Joshi et al., 2015; Joshi & Roh, 2009; Vecchio, 2003). The nature of a
work context often determines how people within perceive, judge and interact with each
other. A person is more easily accepted by others when the person is perceived to fit
into the social context. For example, females in male-dominated contexts are numerically
underrepresented which makes them more visible. Given their exposure, females are
perceived and judged critically. Hence, females might experience unpleasant consequences
as they could experience an increased performance pressure and unequal treatment by
others (Gardiner & Tiggemann, 1999).
Early work by Schein (1973, 1975) laid the foundation for research on the different
treatment of females depending on the work context by introducing the “think manager–think male” paradigm. She investigated which attributes were typically ascribed to
females and males and compared them to attributes that were typically linked to middle
managers. In her studies, Schein could show that characteristics ascribed to managers
were consistent with those attributed to males but not to females. Shortly after, Heilman
(1983) presented her research on the underrepresentation of females by introducing the
“lack of fit” model. Heilman’s model was based on the idea that the expectations of how
someone will perform on a specific job drives the recruitment decision. More specifically,
there has to be a match between perceived skills and abilities of a candidate and job
requirements. When the perception matches the job requirements, the candidate is seen
as good fit. When the perception does not match the requirements, there is a lack of
fit. As certain jobs and certain contexts are traditionally dominated by males, e.g., an
engineer in the manufacturing sector, the perception of who fits the job requirements is
gender-biased. The job role is tied to stereotypical male attributes that do not match
stereotypical female attributes. As a result, females are often disregarded for specific
jobs, for instance management positions (Heilman, 2012, 2001; Parks-Stamm, Heilman,
& Hearns, 2008; Singh & Vinnicombe, 2004).
Drawing on similar lines, Eagly and Karau (2002) advanced the role congruity theory,
which is one of the most prevalent explanation for females’ disadvantage to occupy
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leadership roles. The authors hypothesized that the incongruency between descriptive
gender stereotypes (e.g., females are emotional) and prescriptive role stereotypes (e.g.,
leaders should be dominant) result in a discrimination of females in leadership roles.
Descriptive gender stereotypes describe how females and males are, while prescriptive
role stereotypes describe how females and males should be. For instance, descriptive
attributes of the female gender role entail being warm, friendly, and caring whereas the
descriptive attributes of the male gender role include being dominant, competitive, and
aggressive. However, the prescriptive attributes of the leadership role are similar to
the attributes of the male gender role, that is, dominant, competitive, and aggressive.
The incongruence between descriptive gender stereotypes and prescriptive leadership
stereotypes leads to prejudice toward females for two reasons. First, females allegedly
lack the ability to lead, as the descriptive female gender role leads people to think that
females are not well-suited for a leadership role. Thus, they are less often considered
for leadership roles (Davison & Burke, 2000). Second, the prescriptive leadership role
contradicts with the descriptive gender role. Hence, females who already took on a
leadership role are seen as less competent compared to male leaders and experience
different restraints (Eagly & Karau, 2002).
Empirical evidence supports role congruity theory by showing that prevalent social
norms in specific organizational contexts affect females negatively (Gardiner & Tiggemann,
1999). For instance, it has been shown that the workplace influences the assessment of
leadership effectiveness. In male-dominated industries, males reported higher self-ratings
of leadership effectiveness while females reported higher self-ratings in female-dominated
industries (Ko et al., 2015). Further, performance expectations of a work group were
dependent on the congruency between the leader and the business sector. The better
the characteristics of the group’s leader fit to the business sector, the more positive were
his or her performance expectations (Cabrera, Sauer, & Thomas-Hunt, 2009). Gardiner
and Tiggemann (1999) compared female and male managers working in either femaledominated or male-dominated industries. Among all groups, females in male-dominated
industries experienced the greatest unequal treatment at the workplace. Additionally,
females in male-dominated contexts reported the highest level of pressure and stress from
discrimination. In a literature review by Eagly and Carli (2003), authors concluded that
females working in male domains were often exposed to sexual harassment and social
exclusion, and displayed lower confidence levels regarding their own competence. Work
by Heilman and Wallen (2010) found that workplace context influenced the way how
female and male managers were treated by their co-workers. As soon as they became
successful in a gender-incongruent sector, managers experienced punishments. While
males’ performance was devaluated, females experienced interpersonal punishments, for
instance being socially excluded. The reasons why females were penalized in male domains
were investigated in two experiments by Parks-Stamm, Heilman, and Hearns (2008).
The authors found that successful females in male domains were not only negatively
evaluated by males but also by other females. The motivation of females to penalize other
females was found to be rooted in social comparison. Females feared to be less positively
evaluated by being compared to more successful females. These negative consequences
females often face in gender-incongruent settings, can make females feel illegitimate and
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powerless at work (Vial, Napier, & Brescoll, 2016; Heilman, Wallen, Fuchs, & Tamkins,
2004). While some females lose the interest to actively participate in male-dominated
settings (G. Chen, Crossland, & Luo, 2015), others search for effective strategies to
cope with the gender role incongruency (Meister, Sinclair, & Jehn, 2017). One way to
react to incongruency is prototypicality. The term is based on the Social Identity Model
of Leadership (Hogg, 2001), saying that actively creating a social identity is helpful
to reduce uncertainty. For that reason, people try to create a self-image that aims to
be as congruent as possible to the organizations’ prototypical leadership role (Leary
& Kowalski, 1990). Hereby, self-enhancement and impression management strategies
could help to create the desired image (Meister, Jehn, & Thatcher, 2014; Van der Kam,
Janssen, van der Vegt, & Stoker, 2014). Females in male domains for instance try to
distance themselves from other females, demonstrating affiliation with male colleagues.
Hereby, they make use not only of communal but of agentic traits and apply them at
work to increase adaptability. Females that appear to be competitive and understanding
at the same time, might diminish the incongruency perception of others. Indeed, this
was found to be helpful, supporting female leaders to close the incongruency gap of the
female gender role and male leadership role (Hernandez Bark, Escartín, Schuh, & Dick,
2016; Eagly & Karau, 2002; Eagly & Johnson, 1990). Nevertheless, these females often
experience an internal dissonance between their newly created image and their original
self-image, which might provoke feelings of stress and pressure to – additionally to their
work – manage the different self-concepts (Meister et al., 2017, 2014). Interestingly,
females seem to be quite aware of the challenges caused by role incongruence. Work
by Hoyt and Simon (2011) suggested that female leader role models can have deflating
effects. Female non-leaders who were requested to compare themselves with female leaders
felt more inferior and reported a stronger awareness for the difficulties of leadership.
Consequently, females who worked in male-dominated business sectors were found to
make more conscious career decisions and to pay more attention to success factors than
females in female-dominated sectors (Greenfeld, Greiner, & Wood, 1980).
However, some researchers have provided evidence that the perception of genderstereotypical attributes and the feeling of incongruency tend to decrease once females and
males hold similar social roles (Ko et al., 2015; Eagly & Karau, 2002; Eagly & Steffen,
1984; Kanter, 1977). Moreover, male and female leaders did not significantly differ in
leadership styles and they were equally effective (Hoyt & Simon, 2011; Eagly et al.,
2003). Females and males showed similar behavioral patterns in comparable leadership
roles (Vecchio, 2003) and displayed similar competencies. In a study by Arditi, Gluch,
and Holmdahl (2013) in a male dominated setting, female and male managers were
rated on twenty competencies. For seventeen competencies, no gender differences were
found. Male leaders had higher scores on resilience and decision-making, whereas female
leaders showed higher levels of sensitivity. Interestingly, in some situations, females are
preferably hired for leadership positions in organizations that usually favor the male
leader stereotype (Ryan, Haslam, Hersby, & Bongiorno, 2011; Bruckmüller & Branscombe,
2010). In times of crisis, the male leader stereotype loses trust, which is why the leader
stereotype might be replaced by a female one. The female leader stereotype is then
believed to be better at managing interpersonal relationships during a crisis.
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Over the past decades, researchers from various disciplines made immense efforts
to understand and explain the underrepresentation of females in leading positions and
organizations have made some great strides to improve the situation at work. Though, the
review of the literature presented above shows that the interplay of individual characteristics and work contexts can promote the underrepresentation of females in management
positions under certain circumstances.
The present dissertation addressed this widespread issue by investigating psychological
characteristics and behavior of female and male managers and non-managers in maledominated and female-dominated contexts. Namely, the investigated concepts were
cognitive reflection (Frederick, 2005), confidence in own skills, and deception behavior.
The goal of the present work was to investigate whether the three constructs allow
to capture both gender differences and manager-staff differences, and whether those
differences depend on the female/male domination of the workplace. Therefore, research
from psychology, management and economics was used to deliver an innovative and
interdisciplinary approach. In that sense, this work takes an exploratory approach
investigating three highly popular constructs that have not been researched collectively
in field studies yet. The following sections take a closer look at previous research on
the three constructs. Moreover, the importance and the value of these concepts for the
present research approach will be explained.
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3. Cognitive Styles
In a world of growing complexity, decision making becomes increasingly challenging. In
particular, organizational settings in business and politics are confronted with growing
dynamics (Hodgkinson, Sadler-Smith, Burke, Claxton, & Sparrow, 2009). On the
individual level, managers need to be able to cope with these requirements and to make
considerate decisions. Managers’ decisions do not only affect their own career, but
particularly have an impact on the people and the organization they are managing. For
this reason, judgment and decision-making processes at work are of vital interest for the
research community. Depending on the research discipline, there are different approaches
to examine this issue. While classic economic approaches are based on the assumption
that decision processes are purely rational, psychological approaches are based on the
assumption that decision processes need to be explained by the underlying mechanisms
of human behavior. The most prominent psychological model in this area is dual-process
theory (J. Evans, 2008; Strack & Deutsch, 2004; Stanovich & West, 2000). Classic
dual-process models are based on the assumption that decision making includes two
different processes, an intuitive and a deliberate process. While judgements directed
by intuitive processes are rather fast, automatic, and impulsive, judgments directed by
deliberate processes are slow, reflective and rational (Sadler-Smith, 2011; Sadler-Smith
& Shefy, 2004; Epstein & Pacini, 1999). Both processes have been discussed as factors
influencing and explaining gender differences and organizational decision making.

3.1. Intuitive and Deliberate Decision Makers
Unquestionably, leadership decisions are inherently complex, both in terms of time
limitations and information overload. Along with a growing interest in dual-process
theory, questions have been raised whether the intuitive or deliberate approach provides
the better strategy for leadership decisions. Over the past years, studies on intuitive
decision making attracted a lot of attention and were well received among researchers
(Dane & Pratt, 2007; Dane, Rockmann, & Pratt, 2012). An emphasis on “gut feeling” as
a valuable strategy comes along with a “decidedly positive bias” (Miller & Ireland, 2005,
p.21), as the development towards a favorable perspective on intuition has been a critical
reaction to the work on heuristics and biases by Kahneman and Tversky (Pennycook,
2018; Gigerenzer & Todd, 1999). In general, intuitive decisions are extolled as effective
and elegant, albeit that economists have particularly emphasized that a tendency for
intuitive judgements might be detrimental (Miller & Ireland, 2005). For instance, people
who trusted their intuition were more prone to simple heuristics (Danziger, Moran,
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& Rafaely, 2006) and a study on leaders who relied on intuition displayed a stronger
tendency for risk, overconfidence, and escalation of commitment (Certo, Connelly, &
Tihanyi, 2008). In seven studies, Mata, Ferreira, and Sherman (2013) compared the
performance of intuitive and rational decision-makers. The authors discovered that
intuitive decision makers had a metacognitive disadvantage. For them, only the intuitive
option appeared to be correct, which resulted in a lower decision performance. However,
when an individual is devoted to engage in rational thinking, this can improve his or
her decision making (Pennycook, 2018; Pennycook, Fugelsang, & Koehler, 2015). Still,
people with considerable experience in their field self-reported high levels of relying on
intuition when making decisions (Phillips, Fletcher, Marks, & Hine, 2016). In a study
by Agor (1986), managers from different public and private organizations increased the
use of intuition by management level. Further, entrepreneurs scored higher on intuitive
thinking styles compared to managers from a large corporation (Hayes, Allinson, &
Armstrong, 2004). The effect of intuition on strategic decisions in organizations differed
among business sectors. While intuition had a positive effect on financial performance in
technology companies, the effect was reversed in companies from financial services and
utilities (Khatri & Ng, 2000). Furthermore, there is evidence that larger organizations,
due to their size and structure, might favor deliberate decision-making (Elbanna & Child,
2007). A meta-analysis of 89 samples analyzed the impact of rational and intuitive
thinking on performance. In general, intuition and experience were negatively related
to performance and time constraints negatively influenced individuals’ performances as
reflective processes were disrupted. A more detailed view on the results revealed that
task performance of rational and intuitive decision makers depended on the nature of
the task. While intuitive decision-makers performed better on intuitive tasks, rational
thinkers performed better on analytical tasks (Phillips et al., 2016). In a review article
by Miller and Ireland (2005), the appeal of intuition in managerial decision-making was
analyzed critically. Although the authors understood the appeal of intuition as it eases
the process of decision making, they recommend that intuition should only be used when
both, compulsory resources are limited, and already existing strategies are used. Other
than that, intuition might not always be the most suitable decision tool.

3.2. Gender Differences
The preference for either intuitive or deliberate decision-making emerged as a candidate for
explaining gender differences in workplace settings. While females often reported to follow
their intuition, males mostly drew upon rational reasoning. These findings were verified
in numerous studies (Alós-Ferrer & Hügelschäfer, 2016; Norris & Epstein, 2011; Sladek,
Bond, & Phillips, 2010). However, these gender differences were mainly reported in
student samples in the laboratory. In the management literature, a couple of field studies
did not find differences in the preference for intuition among female and male managers
(Taggart, 1997). In a study that compared managers and non-managers, there were no
significant differences for both, intuitive and analytical thinking styles between female
and male managers. Further, the study showed that female non-managers (students and
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call center employees) reported lower levels of intuition than female managers (Hayes
et al., 2004). The cognitive style of female managers was also moderated by leadership
style. Female managers with a transformational leadership style (e.g., inspirational,
charismatic, mentoring) behave more intuitively than female managers who do not share
this leadership style (Downey, Papageorgiou, & Stough, 2006). Thus, research on gender
differences in cognitive style is somewhat inconclusive and seems to be mainly been based
on using self-report measures.

3.3. The Cognitive Reflection Test
The individual preference for a cognitive style can influence the quality of decision making.
On these grounds, the Cognitive Reflection Test (CRT), a performance-based measure
for analytical thinking dispositions was developed by Frederick (2005). It measures the
individual tendency for reflective decision making. Frederick developed three unique
questions that seem to be answered easily at first, but are more complicated instead.
The well-known bat-and-a-ball problem is one of them: “A bat and a ball cost $1.10
in total. The bat costs $1.00 more than the ball. How much does the ball cost?”. The
answer seems easy - $0.10. Unfortunately, this is wrong. The ball does cost $0.05. The
strength of the CRT is that it triggers an intuitive answer ($0.10) first. By inhibiting the
intuitive response and engaging in analytical thinking, the correct answer ($0.05) may
come to people’s minds. The CRT has been extended with additional items as the CRT
has become increasingly appealing for researchers (Primi, Morsanyi, Chiesi, Donati, &
Hamilton, 2016; Thomson & Oppenheimer, 2016; Toplak, West, & Stanovich, 2014).
Previous research has shown that the CRT is a vital predictor of performance in
various decision-making scenarios, at times even stronger than intelligence or self-reported
thinking styles, which is why it has become a highly prevalent test (Bia≥ek & Domurat,
2018; Toplak et al., 2014; Toplak, West, & Stanovich, 2011). Studies indicate that
individuals with high CRT scores are more patient, less prone to decision biases and
better at resolving heuristics (Campitelli & Labollita, 2010; Frederick, 2005). Also,
individuals with higher CRT scores are less prone to the conjunction fallacy (Noori,
2016; Alós-Ferrer & Hügelschäfer, 2016; Oechssler, Roider, & Schmitz, 2009), the base
rate fallacy (Noori, 2016; Alós-Ferrer & Hügelschäfer, 2016), the conservatism bias
(Noori, 2016; Hoppe & Kusterer, 2011; Oechssler et al., 2009), and the overconfidence
bias (Noori, 2016; Hoppe & Kusterer, 2011). Furthermore, the Cognitive Reflection
Test is a predictor of real-life decision outcomes (Juanchich, Narendran, Dewberry,
& Sirota, 2016; Campitelli & Labollita, 2010). Also, CRT scores correlate positively
with intelligence measures (Toplak et al., 2014, 2011; Frederick, 2005) and predict risk
preferences (Campitelli & Labollita, 2010; Cokely & Kelley, 2009; Frederick, 2005).
People with high CRT scores accept more risks in win-framed games but less risks in
loss situations (Oechssler et al., 2009; Frederick, 2005).
Additionally, the relationship of CRT performance and behavior in dictator games was
analyzed (Ponti & Rodriguez-Lara, 2015). Overall, people with higher CRT scores acted
more selfish to increase individual payoff than those with lower CRT scores. An exception
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was however found when there was no gain for them; then, they behaved more generously
than individuals with lower CRT scores. Moreover, there is evidence that the CRT is
related to personality traits. Extraversion and neuroticism were found to be negatively
related to CRT performance (Cueva et al., 2016). Furthermore, individuals with a strong
CRT performance were better at detecting nonsense statements (Pennycook, Cheyne,
Barr, Koehler, & Fugelsang, 2015) and were good at thinking creatively (Corgnet, Espín, &
Hernán-González, 2016; Barr, Pennycook, Stolz, & Fugelsang, 2015). More recent findings
also link cognitive reflection to overconfidence. Those with low CRT scores overestimated
their performance, while individuals with high CRT scores made realistic judgements of
their performance or even underestimated it (Pennycook, Ross, Koehler, & Fugelsang,
2017; Noori, 2016; Mata et al., 2013). Supporting this finding, in an experiment where
CRT performance and overconfidence bias were assessed separately (overconfidence bias
was tested by estimating performance on general knowledge questions), participants with
high CRT scores estimated the number of correctly answered general knowledge questions
more often correctly compared to those with low CRT scores (Hoppe & Kusterer, 2011).
As for the relationship to gender, previous research has indicated that gender has a
significant impact on CRT performance. Many studies have shown that males usually
demonstrate a stronger CRT performance than females (Noori, 2016; Reuben, Sapienza,
& Zingales, 2015; Albaity, Rahman, & Shahidul, 2014; Frederick, 2005). This general
finding was confirmed in a meta-analysis by Brañas-Garza, Kujal, and Lenkei (2015) that
included 118 CRT studies. There, females in general performed worse on the CRT even
if results were controlled for monetary incentives and experimental design. Moreover, the
findings were explicitly confirmed for professionals. Among 4905 Brazilian accountants,
similar gender differences were found. Male accountants had significantly higher CRT
scores than female accountants (Barcellos, Cardoso, & de Aquino, 2016). Hence, the
gender difference on the CRT seems to apply for different populations and environments.
The divergent performance of males and females on the CRT might be related to gender
differences in risk preferences (Frederick, 2005) as well as more biological factors such
as cortisol (Margittai, Nave, Strombach, van Wingerden, Schwabe, Kalenscher, 2016)
and testosterone levels (Nave, Nadler, Zava, & Camerer, 2017; Bosch-Domènech, BrañasGarza, & Espín, 2014).
Although the CRT seems to be a good predictor for decision-making, only little is
known about the relationship between CRT and performance of leaders and non-leaders.
One example was provided by Bruttel and Fischbacher (2013) who showed that leaders
had a significantly higher performance on the CRT compared to non-leaders. However, it
is important to note that the experiment was conducted in the laboratory with students,
raising the question of external validity. Another finding indicates that CRT scores
vary among occupations and firm size. Comparing financial traders, non-trading bank
employees, and professionals who do not work in financial services, Thoma, White,
Panigrahi, Strowger, and Anderson (2015) did show that the CRT performance was
highest among financial traders. Further, accounting managers in large organizations
displayed lower CRT scores than managers that work in small organizations (Barcellos
et al., 2016). Yet, it is unknown if managers in real workplace contexts exhibit higher
CRT scores than employees, thus making them more deliberate decision makers. To the
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best of my knowledge, no study has yet systematically tested the CRT in managers from
female- and male-dominated business sectors.
However, the above described research, applying self-reports, has shown that cognitive
abilities as well as critical thinking skills might be crucial for leaders to perform and to
succeed (Silvester & Dykes, 2007; Simonton, 2006), making the CRT a good indicator of
performance for leaders.
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4. Overestimation of Own Skills
Research on the overconfidence bias has started in the 1970ies and it has not lost its
relevance ever since. The overconfidence bias is often described as one of the most robust
biases in psychological research (Kahneman, 2011; Haran, Moore, & Morewedge, 2010;
Moore & Healy, 2008). It is defined as confidence that systematically exceeds accuracy
(Meikle, Tenney, & Moore, 2016; Fischhoff, Slovic, & Lichtenstein, 1977), or put simply,
it describes individuals that tend “to be wrong too often when they are certain that
they are right” (Fischhoff et al., 1977, p.2). Overconfidence emerges in various ways
as individuals overestimate their knowledge, skills, and performance. Most car drivers,
for instance, are convinced to have stronger individual driving skills compared to the
majority of people (Svenson, 1981), students regularly overestimate their performance
in exams (Bengtsson, Persson, & Willenhag, 2005; Shepperd, Ouellette, & Fernandez,
1996), and entrepreneurs overestimate their likelihood of success (Simon & Houghton,
2003; Cooper, Woo, & Dunkelberg, 1988). The concept’s generalizability increased its
popularity and encouraged researchers apart from psychology to examine it (Ronay,
Oostrom, Lehmann-Willenbrock, & Van Vugt, 2017). Especially researchers in business,
finance and economics became increasingly interested in the overconfidence bias as it
affects the judgment of decision makers and has been linked to competitive and risky
behavior (Shipman & Mumford, 2011; Barber & Odean, 2001; Camerer & Lovallo,
1999). As, over time, more and more researchers from various disciplines examined this
bias, different concepts and applications of the overconfidence bias established. Thus,
different definitions have emerged, moving away from a monolithic terminology to various
understandings of overconfidence.
Following the widely acknowledged work by Moore and Healy (2008), the overconfidence bias can be divided into three different types: overestimation, overplacement
and overprecision. First, people might overestimate their knowledge in trivia quizzes or
their work output (Fellner-Röhling & Krügel, 2014; Noori, 2016; Hardies, Breesch, &
Branson, 2013). This is called overestimation of one’s skills and performance. Second,
people might think they possess more socially desirable characteristics than the average
population. This belief to be better than others is called overplacement, also known as the
better-than-average effect (Larrick, Burson, & Soll, 2007; Alicke, Klotz, Breitenbecher,
Yurak, & Vredenburg, 1995). Third, people who excessively believe to know the correct
answer, for instance by giving numerical estimates and providing very narrow confidence
intervals, are prone to overprecision (Moore, Carter, & Yang, 2015; Moore & Healy,
2008). According to an analysis of published research on overconfidence by Moore and
Schatz (2017), overestimation accounted for approximately 60% of the published articles,
overplacement for 21% and overprecision was used in 19% of the papers. The studies in

16

the present dissertation focused on overestimation.
Along with the increasing interest of various disciplines in examining the overestimation
of own skills, researchers identified several reasons why some people are more prone
to the overconfidence bias than others. Despite the use of different terminologies, all
exploratory approaches yielded at overconfidence as a method to receive psychological
benefits (Anderson, Brion, Moore, & Kennedy, 2012; Von Hippel & Trivers, 2011). In
groups, for instance, overconfidence functions as a social signaling bias (Burks, Carpenter,
Goette, & Rustichini, 2013). It can be applied by individuals to make the rest of the
group believe that one is more competent and influential than they actually are (Moore
& Schatz, 2017). Thereby, overconfident people obtain a competitive advantage and – in
work settings – increase their chances of being promoted (Ronay et al., 2017; Anderson
et al., 2012). Furthermore, wishful thinking, such as wanting to be more assertive, could
trigger overconfidence as individuals want to enhance their self-image (Moore & Schatz,
2017). In contrast to the idea of overconfidence as a function to receive psychological
benefits, researchers have formulated the calibration hypothesis. Following this approach,
overconfidence is seen as a result of miscalibration, meaning a wrong perception of
own skills in relation to the estimation of it, which can be adjusted if one is provided
with feedback to correct calibration errors. In addition, overconfidence is discussed
to be a response to the environment. For example, to deal with highly competitive
environments (e.g. specific business sector like automotive industry), individuals might
use overconfidence to meet the environmental demands and requirements (Citci & Inci,
2016; Tang, Li, & Liu, 2016). Out of these aspects that have been related to overconfidence
above, several are especially relevant for the present work. Firstly, gender significantly
moderates overconfidence. In various studies, males reported to be overconfident while
females were rational or underconfident (Hügelschäfer & Achtziger, 2014; Niederle &
Vesterlund, 2007; Soll & Klayman, 2004; Barber & Odean, 2001). Overconfident people
are more likely to be promoted for that reason overconfidence can especially be found in
management positions (Anderson et al., 2012; Reuben et al., 2012; Goel & Thakor, 2008).
Additionally, overconfidence can be central for decision making, as overconfidence can
be beneficial, e.g. in innovation, or harmful, e.g. in investments (Shipman & Mumford,
2011; Malmendier & Tate, 2005; Camerer & Lovallo, 1999). For that reason, the next
section gives a more detailed overview of costs and benefits of overconfidence.

4.1. Costs and Benefits
Overconfidence can be influential for both the individual and the environment (e.g.,
organizations). However, the possible consequences of overconfidence are double-edged.
Overconfidence can cause problems and even lead to extremely harmful results. Decisionmakers who overestimated their skills in rating MA transaction opportunities, severely
damaged a company’s value (Goel & Thakor, 2008). Further, overconfidence of managers
and CEOs was found to negatively influence company performance (Malmendier &
Tate, 2008, 2005; Van Zant & Moore, 2013). Moreover, overconfidence can fuel false
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decision making. This was shown by examining overconfident traders who had worse
returns on the stock market compared to more rational traders (Barber & Odean, 2001).
Further, overconfident managers fall more often for performance-based compensation
models that carry a considerable personal financial risk (Gervais, Heaton, & Odean, 2011).
Overconfident company leaders are less receptive to corrective feedback, which in turn
can negatively affect the organization (G. Chen et al., 2015). Furthermore, individuals
who overestimate their abilities are prone to “reference group neglect” (Camerer &
Lovallo, 1999). Also, people with very high levels of overconfidence might be perceived
as less credible (Sah, Moore, & MacCoun, 2013) and receive lower rewards compared
to underconfident individuals (V. Thoma et al., 2015). Moreover, when people display
overconfidence and others learn about their actual competence, those individuals have to
face a loss of reputation (Meikle et al., 2016). There is a fine line between detrimental
and beneficial consequences of overestimating one’s own skills. Relying on the positive
aspects of overconfidence, research found that overconfident individuals are better able to
overcome obstacles. Overconfidence provides a positively biased view on one’s skills and
helps increasing the effort to reach one’s proposed self-image (Krawczyk & Wilamowski,
2017; Bénabou & Tirole, 2002). Thus, it is easier for confident individuals to take up
challenges, set more ambitious goals, and to exceed influence over others (Shipman &
Mumford, 2011; Van Swol & Sniezek, 2005; Zarnoth & Sniezek, 1997). It strengthens
motivation, supports goal attainment and hence increases the likelihood of being successful
(Hirshleifer, Low, & Teoh, 2012; Kirkpatick & Locke, 1991). Overconfident people often
strive for powerful positions and show a higher tendency to enter competitions than
people who display a realistic judgment of their own skills (Van Zant & Moore, 2013;
Fast, Sivanathan, Mayer, & Galinsky, 2012; Radzevick & Moore, 2011). Furthermore,
people receive social benefits from being overconfident as they are perceived as more
competent. Research has shown that individuals with higher overconfidence levels received
higher evaluations of performance. Even after their overconfidence level was revealed
to others, on average they still received better evaluations compared to rational or
underconfident participants (Kennedy, Anderson, & Moore, 2013; Anderson et al., 2012).
As a consequence, overconfident individuals are more frequently chosen for a promotion
and often emerge as leaders (Ronay et al., 2017; Reuben et al., 2012; Goel & Thakor,
2008).

4.2. Managerial Overconfidence
There is broad agreement that overconfidence is important for corporate decision-making
(Meikle et al., 2016; Simon & Houghton, 2003; Roll, 1986). The reason is twofold. First,
in theory, leaders are selected by their abilities, their individual performance, and the
quality of their judgments. In reality, empirical evidence suggests that overconfident
individuals are more likely to take on leadership positions while the appointment does not
always correlate with leadership performance and abilities (Ronay et al., 2017; Anderson
et al., 2012). This raises the question whether organizations miss the opportunity to
select the most suitable candidates for leadership, as less confident but equally or more-
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talented individuals are ignored. Second, overconfidence manifested in leaders “can
have enormously consequential effects on organizations” (Meikle et al., 2016, p.129). In
contrast to students overestimating their own performances in an exam, the decisions
of an overconfident leader entail far-reaching consequences. For instance, a leader who
decides to launch a product while overestimating its marketability, who chooses a new
board member while overestimating his or her own personal assessment skills, or who
enters a market while overestimating the company’s competitiveness – these are all cases
that can cause severe damage for the individual and for the associated organization.
Such dangerous consequences of overconfidence were also already pointed out in an early
example of research on overconfidence in leaders. Cooper, Woo, and Dunkelberg (1988)
examined a sample of 2994 entrepreneurs who were asked to assess the chances of success
for their own businesses. While 81% of the participants saw a 70% chance of future
success and 33% declared a hundred percent certainty to be successful, these numbers
stand in sharp contrast to the commonly known fact that the majority of newly founded
businesses fail (Klein, 2002).
Further research looked at founder and professional CEOs. For instance, Lee, Hwang,
and Chen (2017) compared overconfidence in both groups by analyzing tweets, CEO
statements, management forecasts, and CEO option-exercise behavior. Their results
show that founder CEOs were more overconfident than professional CEOs, indicated by a
more positive use of language and higher forecast earnings. Given the fact that founders
of a company need to ignore pitfalls and criticism to succeed, it comes by no surprise
that entrepreneurs are those with a very strong link to overconfidence amongst different
kinds of leaders (Hayward, Shepherd, & Griffin, 2006). Usually, existing literature
on overconfidence emphasizes the positive relationship between risk and competition
(Niederle & Vesterlund, 2007; Simon & Houghton, 2003). For instance, Camerer and
Lovallo (1999) found support for this link by examining overconfidence in an experimental
setting. They applied a market entry game to test the relationship between business
failure and overconfidence. Participants regularly overestimated the likelihood of their
success and entered the market while they ignored the fact that others who also decided to
enter the market could be equally or even better skilled. The link between overconfidence
and risk can also be found with political leaders. Sheffer and Loewen (2017) asked
members of parliament in Belgium, Canada, and Israel to indicate their confidence
of being reelected. Most politicians overestimated their chances of being reelected, a
finding that was linked to politicians’ risk-taking behavior. Many of these findings
explain what often seems right intuitively, which is maybe why overconfidence in CEOs
has become a prominent research topic in economics. One of the most cited work on
overconfident CEOs was published by Malmendier & Tate, 2005. They investigated
CEOs who were paid with stock options as part of their variable salary. The longer CEOs
waited to sell these stocks (risking losses), the more they overestimated future returns of
their company. In another paper, the authors investigated overconfidence in CEOs and
the effects on merger and acquisition activities. They found that overconfident CEOs,
compared to rational CEOs, had a much stronger tendency to invest in risky acquisitions
that destroyed company value (Malmendier & Tate, 2008). Furthermore, during the
past financial crisis the data of banks showed that overconfidence of CEOs accounted
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for putting their banks at risk as they increased leverage and lowered lending standards,
before the global financial crisis that started in 2007. Hence, overconfidence promoted the
vulnerability of the banks (Ho, Huang, Lin, & Yen, 2016). Often, it is difficult to inhibit
overconfidence in leaders, as many are reluctant (or incapable) to accept and integrate
feedback. Research has shown that overconfident leaders tend to blame external factors
for occurring errors, rather than themselves. For instance, researchers found support
for this claim, examining the accuracy of CEOs earnings forecasts and their reaction to
corrective feedback for errors in their forecasts (G. Chen et al., 2015). At the same time,
however, overconfident leaders also provide benefits to organizations. Maybe through the
same mechanisms that constitute a risk factor, they can also drive important innovations
in an organization. Comparing the efforts of companies to drive innovation by the number
of registered patents, companies with an overconfident CEO had a significantly higher
number of patents (Galasso & Simcoe, 2011). Moreover, in a field study in the computer
industry that investigated entrepreneurs who introduced a new product, overconfidence
was positively related to the innovativeness of the product. However, managers who
displayed excessive overconfidence, once more, failed to realistically estimate the market
success of the product (Simon & Houghton, 2003).

4.3. Gender Differences
Many studies have reported a substantial difference in overconfidence among females and
males. Males are usually overconfident, while females often tend to be rather realistic
or underconfident. Similarly, males show a stronger risk-orientation and affinity for
competitive environments than females (Hügelschäfer & Achtziger, 2014; Niederle &
Vesterlund, 2007; Soll & Klayman, 2004). A number of researchers have drawn parallels
between the aforementioned differences and the lack of female leaders in organizational
settings. For instance, Reuben, Rey-Biel, Sapienza, and Zingales (2012) argued that the
gender difference in overconfidence might be a driving force behind the overrepresentation
of males in leadership positions. In a first step of their experiment, every participant
performed a number adding task. In a second step (several months later), mixed-gender
groups were formed. Before the group members nominated a leader to compete in a
number adding task against leaders from other groups, every member had to write down
and share their own estimated future performance in the number adding task competition.
As a result, females were chosen 33.3% less often as a leader. Overconfidence in number
adding task (actual vs. estimated performance) drove these results, as male participants
displayed more overconfidence than females and were thus chosen more often as leaders.
In addition, males’ stronger tendency for overconfidence and competitiveness is used to
explain gender differences in earnings expectation (Reuben, Wiswall, & Zafar, 2017) and
differences in cooperation (Mertins & Hoffeld, 2015). Overconfident males assume high
cooperativeness of their colleagues, making them indeed act more cooperatively. This
does not hold true for females (Mertins & Hoffeld, 2015). Ludwig, Fellner-Röhling, and
Thoma (2017) claim that females reduce their self-assessment to avoid feeling ashamed.
In a laboratory experiment with university students, participants were split up into two
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groups to perform a performance task (adding up numbers). In both groups, participants’
self-assessment was observed, but in one group, participants were informed that the
observer additionally saw their actual performance. Within the latter treatment, females
lowered their self-assessments, which was explained by females being frightened of social
disapproval for being overconfident. For males, no treatment effect was observed. One of
the most cited work on gender differences in overconfidence was published by Barber &
Odean, 2001. They investigated common stock investments in account data of 35.000
households in the USA and used gender as a proxy for differences in overconfidence.
Male investors traded more than females and overestimated the likelihood of receiving
profits. However, they did not test the overconfidence prediction in trading directly,
but applied a mathematical model instead. Some researchers find no or only partial
support for gender differences in overconfidence (Prims & Moore, 2017; Fellner-Röhling
& Krügel, 2014; Beckmann & Menkhoff, 2008). Gender differences in overconfidence
become significantly smaller when females actively choose to work in male-dominated
areas. In this case, research shows that females are almost as overconfident as males
(Nekby, Thoursie, & Vahtrik, 2008). The authors looked at self-selected groups and
finishing times in a 10-kilometer running race in Sweden. Participants could choose a
starting group (group 1 fastest, group 2 second fastest, based on time) according to their
estimated performance on a 10k run (for a similar design, see Krawczyk & Wilamowski,
2017). Researchers applied two methods to examine overconfidence. First, the difference
between the self-selected group (time for 10k) and actual finishing time was evaluated.
Second, the finishing time of the prior year was compared with the self-selected group in
the current year. Thus, the authors calculated two different overconfidence levels. In
both methods, approximately 50% of females overestimated their performance which was
almost similar to males.
Yet, many studies on confidence in one’s own skills reporting gender differences
were conducted in the laboratory and with student samples only. There are few field
studies explicitly testing gender differences in overconfidence as an explanation for
the underrepresentation of females in management. In a rare example of measuring
overconfidence levels of professionals in the workplace directly, Hardies, Breesch, and
Branson (2013) conducted a study with 851 university students and 597 professionals
(auditors). To assess overconfidence, participants had to answer ten general knowledge
questions and write down a confidence interval regarding each answer. While in the
student sample a significant gender effect was found, males being more overconfident
than females, the auditor sample did not show such an effect. Additionally, the authors
tested the interaction of management position and gender, which did not show statistical
significance. Another study with professionals was conducted by Beckmann and Menkhoff
(2008) in which 649 fund managers from the United States, Germany, Italy, and Thailand
were surveyed. The authors tested all three overconfidence measures (albeit with only
one question each) and only rarely found gender differences overall. For overestimation,
there was no gender difference found in general, except in one subsample of German
managers, where males were more overconfident than females. The incongruent results of
students and professionals point to the possible issue of drawing conclusions from student
samples and laboratory studies for professionals. The results imply that other factors,
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such as experience, corporate environment and socialization of professionals truly can
make a difference when overconfidence bias is investigated (Hardies et al., 2013).

4.4. Limitations
While it has been broadly acknowledged that overconfidence is an influential concept
worth researching, its concrete role in work-related contexts is still unclear. There are
several issues that limit the scope of research. For instance, the popularity of testing
overconfidence in various disciplines has resulted in a broad range of research methods
and different terminologies. First, the terms optimism, hubris, risk, and self-efficacy
have often been used interchangeably with overconfidence, although these concepts have
different meanings and should not be used synonymously (Navis & Ozbek, 2016; Hayward
et al., 2006). Second, methods applied to test overconfidence are hardly comparable
(Moore et al., 2017). This becomes obvious by contrasting psychological and economic
methods. While most psychologists apply methods that are rooted in the original concept
of overconfidence (Proeger & Meub, 2014; Moore & Healy, 2008), for example by the use
of general knowledge questions and confidence ratings, economists employ alternative
methods, such as mathematical models or proxy variables. For example, one of the most
cited papers on overconfidence, work by economists Malmendier and Tate (2005), foster
the impression that CEOs are overconfident. However, overconfidence was not observed
directly, but with a proxy variable (stock options). Third, the majority of laboratory
experiments was performed with student samples under controlled conditions. Critics
note that the results would differ from findings in a real economic environment (Krawczyk
& Wilamowski, 2017; Proeger & Meub, 2014). Moreover, the attention and popularity
that the overconfidence bias received obliged researchers to ask the question whether
overconfidence researchers themselves are overconfident in doing their work (Hill, Kern, &
White, 2014). Especially in economics and business research where it is difficult to obtain
overconfidence levels of managers directly (e.g., unwillingness to participate, difficulty to
comprise adequate number of participants), indirect methods are used for assessments.
However, when aiming at investigating overconfidence in leadership positions, results
from laboratory experiments with students have to be interpreted with caution, as
students lack years of leadership experience (Hardies et al., 2013; Beckmann & Menkhoff,
2008). Meanwhile, the number of field studies explicitly testing gender differences in
overconfidence as an explanation for underrepresentation of females in management
is limited (Liu, Stoutenborough, & Vedlitz, 2017; Hardies et al., 2013; Beckmann &
Menkhoff, 2008). Therefore, researchers recommended future studies to be conducted in
the field to grasp the complexity and dynamics of companies and organizations regarding
overconfidence (see review of Meikle et al., 2016).
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5. Deception
Whether Enron deceived shareholders by manipulated balance sheets, Volkswagen cheated
on diesel emissions, or the Bush Administration lied about nuclear weapons in Iraq,
unethical behavior manifests in many forms. Deception is not only common in top
management, but takes place in everyday life (Celse & Chang, 2019; Bucciol, Zarri, et
al., 2013; Day, Hudson, Dobies, & Waris, 2011; Whitley, Nelson, & Jones, 1999). There
is a wide range of situations in which people behave deceptively. Students cheat in
exams to improve their performance (Simkin & McLeod, 2010; McCabe & Trevino, 1993),
people lie on online-dating platforms on their outer appearance and personal facts to
appear more attractive (Drouin, Miller, Wehle, & Hernandez, 2016; Toma, Hancock, &
Ellison, 2008), people are dishonest in job-interviews to get hired (Hogue, Levashina, &
Hang, 2013; Levashina & Campion, 2007), and people deceive in negotiations to influence
the other party (Olekalns, Kulik, & Chew, 2014; Schweitzer, DeChurch, & Gibson,
2005). There are different ways to deceive. Telling lies, cheating, immoral behavior,
impression management and self-enhancement, these are all deceptive acts that are meant
to mislead others. Although definitions of deception vary in their understanding, in
this work, deception is defined as a conscious or subconscious action to make others
believe something that is incorrect (Vesely, 2014; Carson, 2010; DePaulo et al., 2003).
Although it might be counterintuitive at first, deception is not always used to increase
materialistic benefits (e.g., monetary gains), but rather serves to influence interpersonal
relationships in the broadest sense (Shalvi, Gino, Barkan, & Ayal, 2015; Fischbacher &
Föllmi-Heusi, 2013; Scott & Jehn, 2003; DePaulo, Kashy, Kirkendol, Wyer, & Epstein,
1996). Work by Paulhus (1984) suggests that deceptive behavior might be explained
by social desirability concerns. The consequences of these concerns are mainly of two
kinds: impression management and self-enhancement. The former is claimed to rely
on conscious processes, the latter on unconscious processes (Zerbe & Paulhus, 1987).
The following sections give an overview about why people deceive, gender differences in
deception and deceptive leaders.

5.1. Motives
Empirical evidence appears to support the notion that various personal characteristics
can have an influence on why people are engaging in deceptive behavior. People with
relatively low self-esteem as well as people who feel threatened are more likely to use
deception. Researchers have suggested that these people use deception as a kind of
defense mechanism (Liang et al., 2016; Shalvi et al., 2015). Complementary to this
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work, research recently has shown that higher self-esteem and emotional stability reduce
deception (Edelman & Larkin, 2014; Gill, Prowse, & Vlassopoulos, 2013; Day et al., 2011).
Further, personality characteristics from the big five inventory were found to influence
deception. Highly extraverted people were less likely to tell lies. In addition, people high
in neuroticism used deceptive impression management (e.g., to appear in a positive light)
less, whereas people high in agreeableness and consciousness used impression management
strategies more often (Otter & Egan, 2007). Furthermore, individuals that score high on
Machiavellian scales, are more prone to deceive (Hogue et al., 2013). The same applies
for achievement motivation, as it can fuel deceptive actions (Yaniv, Siniver, & Tobol,
2017). Further, creativity can enhance deceptive behavior and people who are very
creative have been found to be better at deception as well (Gino & Wiltermuth, 2014;
Vrij, 2008). Additionally, self-control resources affect deceptive behavior. Individuals
whose self-control resources are depleted, are more likely to deceive (Mead, Baumeister,
Gino, Schweitzer, & Ariely, 2009).
Regarding self-correction, it was tested if giving individuals time to reflect on their
deceptive actions would lead them to behave differently. However, the opportunity to
reflect on one’s own misbehavior did not affect individuals in their decision to cheat
(Andersen, Gneezy, Kajackaite, & Marx, 2018). At the same time, most people hold a
specific moral self-image and consider themselves honest individuals. This holds, even
though studies have shown that most people frequently engage in deceptive activities.
This discrepancy might be the reason why individuals try to find ways to justify their
deceptive behavior, for example by trivializing it or refusing to see it as a deceptive act
it the first place (Ayal, Hochman, & Ariely, 2016; DePaulo et al., 2003). Another way to
legitimize deceptive behavior is through the behavior of others. Specifically, people cheat
because they expect others to behave in the same way (Brunner & Ostermaier, 2017;
Celse & Chang, 2019; Tyler, Feldman, & Reichert, 2006).
Decisions and actions rarely take place in isolation but rather in a social context, such
as the workplace. There, the individual is observed by other people, e.g. co-workers,
who in turn form impressions about the individual. For that reason, people want to keep
control of how they are being perceived. To monitor external perceptions, individuals
engage in impression management and self-enhancement strategies. Studies have shown
that people can be very serious about “self-concept maintenance” (Mazar, Amir, & Ariely,
2008) whenever they pursue an ideal self-image, for instance to appear very knowledgeable
or likeable. One example is a study by Feldman, Forrest, and Happ (2002). There, over
60% of the participants were telling lies for the purpose of impression management. They
identified a twofold underlying mechanism that explains why people desperately want to
have control over their self-image. First, the motivation to use deception is rooted in social
comparison. Individuals perceive their environment and the people in it. They compare
one’s own appearance and performance with that of others (e.g., employee who compares
him- or herself to co-workers regarding the number of acquired customers). Thus, people
are very well aware of their own performance as well as of the performance of the people
around them. The comparison with others can lead to competitive pressure and a feeling
of not being able to meet the demands (Farrow, Burgess, Wilkinson, & Hunter, 2015;
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Edelman & Larkin, 2014; John, Loewenstein, & Rick, 2014; Grover, 2005). This pressure
especially facilitates in specific settings like highly competitive industries, where people
are pressured to meet high standards and expectations. In those industries, competitive
comparisons with others in terms of performance belong to the industry’s culture. Work
by Van Yperen, Hamstra, and van der Klauw (2011) investigated different achievement
goals (performance vs. mastery) in three different domains, namely work, sports, and
education, and its impact on deceptive behavior. They showed in two studies, one of
which tested cheating unobtrusively, that performance goals (vs. mastery) were those
goals that encouraged people mostly to cheat. The findings indicate that certain contexts
(e.g., the manufacturing sector), which emphasize performance goals, might encourage
people to cheat. Then, a deceptive strategy (e.g., cheating on performance) is a tool that
is used to fulfil expectations and requirements and to reduce the perceived pressure at
the same time (Provis, 2010). Another motivation to use deception is social exclusion.
As mentioned above, people move in different social contexts, which in turn influence
how people behave and act. Although people want to be appreciated as individuals, they
concurrently have an inherent need to belong (Tajfel, 2010), as this gives them a feeling
of safety and comfort. However, sometimes people are socially excluded and suffer from it
(L. D. Ferris, Brown, Berry, & Lian, 2008; DePaulo et al., 2003). In two studies, Kouchaki
and Wareham (2015) tested the impact of social exclusion on deceptive behavior. In
a social exclusion game (known as cyberball), participants were excluded from playing
ball with other participants without receiving feedback that would explain why. The
authors could show that when people experienced social exclusion, they increased the
tendency to engage in deceptive behavior. Similarly, work of Van Der Zee, Anderson, and
Poppe (2016) investigated the effects of being rejected. They tested rejection by giving
the participants false feedback on their performance on a given task. Participants were
told that they performed poorly (independent from their actual performance). Those in
the rejection condition responded with deception. Interestingly, the emotional reactions
to being rejected influenced these results more strongly than the costs and benefits the
deception caused. Thus, people might use deception as a form of protection against
disapproval and getting hurt (DePaulo et al., 2003).

5.2. Gender Differences
Previous work on various forms of deceptive behavior (e.g., lying, cheating) have pointed
out that females and males cheat for different reasons. For males, deceptive behavior serves
to pretend the possession of certain abilities and personality traits to create an overly
positive and strong self (Tyler & Feldman, 2004; DePaulo et al., 1996). Therefore, males
cheat in situations where their personal impression is challenged. One example for this are
job interviews (Levashina & Campion, 2007; Ones & Viswesvaran, 1998). Male applicants
practiced strong image creation in both, overstating or even fabricating favorable personal
information, and hiding unpleasant personal aspects such as unemployment. This behavior
did not apply to females, except for those who displayed high levels of machiavellianism
(Hogue et al., 2013). Further, males’ deceptive behavior was stronger for those who
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justified their self-confidence through performance and competitiveness (Niiya, Ballantyne,
North, & Crocker, 2008; Whitley et al., 1999). Males lied more often for selfish reasons
to receive or increase personal benefits (Erat & Gneezy, 2012). For females, deceptive
behavior mostly serves to create a socially desirable appearance to gain acceptance and
to decrease conflicts. The desire to fit in and to pursue good interpersonal relationships
seems to explain most deception in females (Marchewka et al., 2012; Tyler & Feldman,
2004). For that reason, it is not surprising that studies show that females (as opposed to
males) used more altruistic lies that monitored relationships with others, for instance
to make others feel better, to hurt nobody or to avoid critique (Erat & Gneezy, 2012;
Tyler & Feldman, 2004; DePaulo et al., 1996). Moreover, Tyler and Feldman (2004)
video-taped conversations and found that females lied more often than males. Female
deceivers used lies that had a higher self-orientation in terms of presenting themselves in
a positive light and the most common type of lie that females used was exaggeration. In
a study using written diary reports, females additionally told more other-oriented lies
(e.g., to not hurt the other) than males to appear likeable (DePaulo et al., 1996). In
addition, females are more ashamed when they were caught cheating, as females tried to
make more excuses than males (Ward & Beck, 1990).
Deception has also caught the attention of researchers in economics and has increasingly
been examined in economic games; moreover, gender differences in these approaches have
also been widely discussed. For instance, Gneezy (2005) designed a sender-receiver game.
The sender obtains a piece of private information that the receiver does not have (how
much is the real payoff of option A or B). The sender can choose between sending two
different pieces of information (Message A: “Option A will earn you more money than
option B.” or Message B: “Option B will earn you more money than option A.”). The
receiver has to choose one option, but only the sender knows the true payoff. When
the sender sends a message that is wrong, he or she is labeled as a cheater. While
different researchers did not find gender differences in this game (Gylfason, Arnardottir,
& Kristinsson, 2013; Childs, 2012; Gneezy, 2005), Dreber and Johannesson (2008) did.
They found gender differences in deception and found that males lied more often to receive
monetary benefits. In a slightly modified version of this game, Erat and Gneezy (2012)
also found gender differences. Here, males told more selfish black lies and pareto white
lies, thus they deceived to receive a personal benefit from it. In contrast, females used
more altruistic lies others benefited from. In another experimental setting, participants
had to solve mazes. They had to say how many mazes they solved while a program
unobtrusively checked the actual number of solved mazes. In the competitive treatment,
only the best participant of the group was paid. Although no overall gender difference was
found, the experiment showed that females strongly reacted to competition and increased
their deception. This was explained by females’ performing worse than males (Schwieren
& Weichselbaumer, 2010). In a game implemented by Fischbacher and Föllmi-Heusi
(2013), participants had to role a die and memorize the figure. Incentives were unevenly
distributed to the figures of the die. Cheaters were those who misreported the figure
of the die. This was not reported directly, but calculated statistically (every figure
has a probability of 1/6). Whereas the originators did not report gender difference,
Conrads, Irlenbusch, Rilke, Schielke, and Walkowitz (2014) found gender differences in
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two treatments in which males lied more often than females. In an ultimatum game
with an asymmetric information condition (deception condition, because the receiver is
not aware that, if accepted, the proposer’s amount is doubled), females deceived more
often than males and proposed smaller amounts of money (Vesely, 2014). Moreover, in
a toss a coin experiment (four times), females significantly overreported their results.
This deceptive behavior was dependent on the communication channel. Deception of
females primarily occurred in settings where they had a long distance to sender (i.e., in a
telephone call, Conrads & Lotz, 2015).
In terms of understanding the psychological underpinnings of gender differences in
deception, it is helpful to take a closer look at the social context. In various experiments,
same-gender and mixed-gender groups have been tested for differences in the use of
deception. In most studies, deception is more often observed in all-male contexts and in
mixed-gender contexts. All-female groups seem to be less affected, if they are affected,
deceptive behavior is only triggered by a complex set of moderators (Olekalns et al.,
2014; Muehlheusser, Roider, & Wallmeier, 2015; DePaulo, Stone, & Lassiter, 1985).
However, cheating of females has increased over the past decades (McCabe & Trevino,
1996) and correspondingly, women have increasingly entered male dominated domains
where cheating seems to be more present (Whitley et al., 1999). Accordingly, reasons
for deceptive behavior may differ among gender at the workplace, depending on the
female/male dominance of the sector.

5.3. Deception at Work
Two crucial characteristics of the workplace are performance and competition. This can
create a feeling of performance pressure, which might encourage professionals to react
with deceptive behavior. Although the consequences of deception are often unpredictable,
people use it time and again. For that reason, deception is a timeless issue in organizational
contexts that affects managers and employees alike (Barsky, 2011; Hausdorf, Risavy, &
Stanley, 2011; Kish-Gephart, Harrison, & Treviño, 2010; Cialdini, Petrova, & Goldstein,
2004). At work, leaders are usually evaluated based upon their performance according
to the requirements of a leadership role. Those tasks include goal setting, goal striving,
qualified decision-making, coping with challenging tasks, and meeting target goals. These
manifold requirements produce pressure to perform and might empower leaders to use
deceptive strategies to deal with the demands of their role (Grover, 2005). Impression
management strategies have been shown to be a valuable tool for leaders, as they support
them in being appreciated. Moreover, it helps to foster acceptance of leadership, to
pursue leadership goals and to receive support by subordinates (Densten & Sarro, 2012).
Thus, people who successfully apply impression management are more likely to receive
a promotion (Larkin, Pierce, & Gino, 2012; Thacker & Wayne, 1995). In a study by
Edelman and Larkin (2014), researchers could also show that deception is higher for
people in higher hierarchy positions, thus managers, and that deception is most likely for
those who have experienced previous success by using deception. In addition, managers
who deceive use others as reference point for justification. Leaders behave dishonest
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because they expect their competitors to behave the same (Brunner & Ostermaier,
2017; Woon & Kanthak, 2016). Further, there was a link between goal setting and
deceptive behavior. It was shown that as soon as individuals realized that they will
not achieve the targeted goals, they engaged in deceptive acts to limit the damaging
effects of failure (Barsky, 2011; Schweitzer, Ordóñez, & Douma, 2004). Also, leaders
have been found to use deceptive impression management strategies to appear very
likeable and to hide socially unfavorable behaviors (Donaldson & Grant-Vallone, 2002).
Interestingly, deception of leaders was accepted among employees when leaders explicitly
explain the reasons and motives for their behavior and the circumstances under which
deception is suitable (Gaspar, Levine, & Schweitzer, 2015). However, deceptive impression
management can backfire. First, it can negatively influence the leader. In a study by
Carlson, Carlson, and Ferguson (2011), employees who recognize deceptive behavior
in their supervisors, submit more negative evaluations on supervisors promotability.
Second, when leaders deceive, they encourage dishonesty in their employees (d’Adda,
Darai, Pavanini, & Weber, 2017). As mentioned above, the impression management
strategies that are used by leaders seem to differ among males and females. Singh,
Vinnicombe, and Johnson (2001) investigated a sample of managers and discovered that
female and male managers used different impression management strategies. While male
managers used strategies that manipulated work-related perceptions, female managers
focused on impression management strategies that influenced interpersonal relationships.
Interestingly, work by Schoderbek and Deshpande (1996) found that female managers
were more prone to impression management than male managers. This was explained by
females having an increased affinity for social desirability. Certain workplace contexts,
like the manufacturing sector, are more prone to competition and performance pressure
than the service sector (Srivastava, 2011; Gardiner & Tiggemann, 1999) and therefore
could facilitate deceptive behavior. In line with the possible influence of the work context,
there is some evidence that the more egoistic environments are, the more deceptive acts
by their people are registered. On the contrary, the more satisfied people are at work,
the less they tend to behave unethically (Kish-Gephart et al., 2010).
Yet, applied research struggles to measure actual deception unobtrusively which is why
researchers usually use self-reports such as self-enhancement and impression management
scales (e. g., Paulhus, 1984) instead. Therefore, an unobtrusive method to measure
deception was developed and applied in the present studies. As the number of field
studies on deception in female and male managers is limited, the applied measure might
deliver valuable insights on the actual deceptive behavior of female and male managers
in different workplace contexts.
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6. Present Research
The starting point for the present research was the question of why females were still
underrepresented in leadership positions, although much effort has been made (including
interventions from politics, business and society) to resolve the issue. In a literature
review, three constructs emerged that have not yet been systematically explored in the
workplace as potential indicators of gender differences in managers and non-managers.
Therefore, these three factors, namely cognitive reflection, (over)confidence in one’s own
skills, and deception behavior, were investigated in three field studies, looking directly at
the professional environment of female and male professionals.

6.1. Characteristics and Abilities
The decision to fill a vacant leadership position should be based on the person’s abilities and qualifications. The goal is to find a person, whose abilities fit best with the
requirements of the leadership position. Core leadership skills, including self-confidence,
performance and goal attainment, decision-making and problem-solving skills, and cognitive abilities, have been identified by researchers to facilitate leader emergence (Avolio,
Walumbwa, & Weber, 2009; Mumford et al., 2000; Kirkpatick & Locke, 1991). However,
the perception and evaluation of competence of potential leaders has resulted in a gender disparity in leadership roles. A popular explanation is that females are less often
appointed for leadership positions as they supposedly lack the necessary characteristics
and skills for leadership (Thoroughgood, Sawyer, & Hunter, 2013; Eagly & Karau, 2002).
However, some researchers provided evidence that the perception of gender-stereotypical
attributes and the feeling of incongruency decreased, once females and males held similar
social roles (e.g., high-status roles in companies Ko et al., 2015; Eagly & Karau, 2002;
Eagly & Steffen, 1984; Kanter, 1977). In organizational studies, male and female leaders did not significantly differ from each other as they were equally effective (Hoyt &
Simon, 2011) and showed similar competencies and behavioral patterns in leadership
roles (Vecchio, 2003). According to previous findings, three psychological attributes
repeatedly were identified as potential indicators of gender differences in leaders and
employees. However, these findings were mainly obtained in laboratory studies (e. g.,
Fischbacher & Föllmi-Heusi, 2013; Jakobsson, 2012; Reuben et al., 2012) and have
not been systematically examined in the field. The constructs are cognitive reflection,
confidence in own skills, and deception behavior. The goal was to analyze whether these
attributes allow to capture both gender differences and manager-employee differences.
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First, one of the core tasks of a leader is to make qualified decisions. The ability
of cognitive reflection predicts decision-making performance (Bia≥ek & Domurat, 2018;
Toplak et al., 2014). Reflection is crucial for leaders when it comes to complex and
challenging tasks because the corresponding decisions might strongly affect employees and
the organization. Thus, it is important to understand how leaders process information
in decision-making (Avolio et al., 2009; Zaccaro, 2007). The more experienced people
are, the more they rely on their intuition making a decision (Phillips et al., 2016).
Even though decisions made by gut feeling have become increasingly popular lately,
researchers stressed that only the willingness to think analytically already improves
decision-making (Pennycook, 2018; Pennycook, Fugelsang, & Koehler, 2015) and might
deliver better results. Females often prefer intuitive over rational decision-making, while
it is reversed for males. This difference in the preference for a cognitive process appeared
to be a candidate of being a driving force behind the underrepresentation of females in
management (Norris & Epstein, 2011; Sladek et al., 2010).
Second, confidence is an important quality that can be beneficial for the individual.
Confident people believe in their own skills and abilities, they more easily overcome
obstacles and achieve their goals. Thus, confidence can be a competitive advantage for
the individual as it increases the likelihood of being successful (M. Li, Petruzzi, & Zhang,
2017; Rahn, Jaudas, & Achtziger, 2016; Hirshleifer et al., 2012). People with high levels of
confidence take more risks and have a stronger preference for competitive settings (Meikle
et al., 2016; Niederle & Vesterlund, 2007). Furthermore, confidence directs the perception
of others as confident people are perceived as more competent than they actually are
(Moore & Schatz, 2017). This distorted perception makes it easier for highly confident
people to be promoted, which applies especially for management positions (Anderson et
al., 2012; Reuben et al., 2012; Goel & Thakor, 2008). Very often a gender difference in
confidence level is reported. Males are usually more confident than females (Rahn et al.,
2016; Hügelschäfer & Achtziger, 2014) which is why some researchers identified confidence
in own skills as a driving force behind the gender disparity in leadership positions.
Third, deception is very common in the organizational context and can result in
individual advantages (Hausdorf et al., 2011; Kish-Gephart et al., 2010). Different motives
impel people to deceive. A conventional reason to engage in deception is to increase
performance. In achievement-oriented environments, people experience performance
pressure and engage in deception to meet various requirements. This applies especially
to those who aspire or already hold leadership positions (Farrow et al., 2015; Edelman
& Larkin, 2014; Grover, 2005). Furthermore, people are very careful to maintain their
self-image and deception can function as impression management strategy. For leaders,
deceptive impression management strategies help to be accepted, to gain support and
to achieve leadership goals (Densten & Sarro, 2012). Previous research suggested that
females and males pursue different deception strategies (Whitley et al., 1999). While
males deceived to increase economic gains (Erat & Gneezy, 2012; Dreber & Johannesson,
2008), females made use of deceptive impression management to create a socially accepted
appearance (Marchewka et al., 2012; Tyler & Feldman, 2004). The gender differences in
deception strategies might help to explain gender disparity in the management context.
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6.2. Workplace Environments
Every organization embodies a specific work ethic that shapes the principles of work
behavior within. Two organizational contexts that clearly differ in their organizational
climate are the manufacturing and the service sector. The manufacturing sector is
commonly known for being a competitive, stressful, fact-based industry, whereas the
service sector is associated with good communication, interpersonal and social skills. The
differences might be explained by the nature of the business sector. While performance in
the manufacturing sector is often easier to assess, for instance by the quantity of produced
goods, performance in the service sector, for example the friendliness of an employee,
is rather difficult to grasp (Grönroos & Ojasalo, 2004; Vuorinen, Järvinen, & Lehtinen,
1998). These differences are accompanied by the gender composition of sectors. Typically,
manufacturing is a male-dominated sector and service is a female-dominated sector.
Previous studies suggested that the underrepresentation of females might be influenced
by the business sector and that some organizational environments appear to foster the
overrepresentation of male leaders (Joshi et al., 2015; Joshi & Roh, 2009). Researchers
emphasized the dire need to include different business sectors when investigating gender
disparity, as some organizational environments appear to be more susceptible to this
phenomenon. Despite the general awareness of this influence of the business sector, it
often has been included only halfheartedly and inconsistently (Liden & Antonakis, 2009;
Gardiner & Tiggemann, 1999). Studies that include the business sector as a predictor
variable were mainly built upon a single business sector (e.g., construction indsutry;
Olofsdotter & Randevåg, 2016; Gardiner & Tiggemann, 1999).

6.3. Methodological Remarks
Decades of research on gender inequality provided valuable insights, including theory
building, identification of barriers, and an understanding of descriptive and prescriptive
role expectations, of which researchers benefit to this day. However, research on this
issue seems to experience little progress lately (Joshi et al., 2015; Joshi & Roh, 2009),
calling for new and interdisciplinary approaches that can open up new vistas on the
pressing issue. Hence, the following points should be taken into consideration. First
of all, to investigate possible gender differences between leaders and employees, field
studies are vital to ensure ecological validity. As laboratory studies often use student
participants, they simply lack several years of leadership experience (Vecchio, 2003).
Eagly, Johannesen-Schmidt, and Van Engen (2003) for instance found significant gender
differences in leadership style in laboratory studies, but the effects almost vanished
by looking at organizational field studies. Further, it is commonly known that the
organizational context can influence gender disparity in leadership. Hence, field studies
regularly need to include the organizational context as a predictor variable to control for
undetected influences (Joshi et al., 2015; Ryan & Haslam, 2007). Moreover, previous
studies on cognitive reflection, confidence in one’s own skills, and deception have often been
conducted either with student samples in the laboratory or in the field, but neglected to
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systematically include the work context as an explanatory variable. Additionally, previous
studies on gender differences in leadership positions were predominantly conducted in
the USA. However, in some countries this issue might be more prevalent than in others.
For example, while female executives in the USA are taken for granted, female leaders in
Germany do not enjoy similar acceptance (Joshi et al., 2015).

6.4. Research Questions
The work presented here investigates gender differences in career-relevant psychological
aspects and behaviors, depending on position and the female/male dominance of business
sectors. The following research questions determine the research motivation of the present
work:
1. Do differences in position, gender and business sector predict cognitive reflection?
2. Do differences in position, gender and business sector predict confidence in own
skills?
3. Do differences in position, gender and business sector predict deceptive behavior?
To investigate these research questions, three field studies were conducted, using cognitive
reflection, confidence in own skills, and deception as dependent variables. The participants
for the studies were female and male leaders and employees. The first and second study
focused on the examination of career-relevant psychological aspects and behavior in the
private sector. Therefore, data was collected in multiple industries from the manufacturing
and the service sector, predominantly from Germany’s largest companies, including the
DAX 30 companies. It was investigated whether gender differences in managers and
employees exist and whether these differences depend on a female/male dominance in
the business sectors. The third study examined the characteristics in the government
sector. Thus, data was collected in Germany’s national and its sixteen state parliaments,
investigating whether gender differences in politicians and public servants exist.
Overall, the main goal of the field studies presented here was to find possible patterns
that provide explanations for gender disparity in leadership that have remained unobserved
yet.
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7. Study 1a: Business
7.1. Introduction
Many studies have shown that individual differences are compelling predictors of gender
differences in managers and non-managers (Bass & Bass, 2009; Joshi & Roh, 2009).
As outlined in the previous chapter, cognitive reflection, confidence in own skills, and
deception behavior were repeatedly associated with the aforementioned observations. So
far, these three constructs have mainly been investigated within the confines of laboratory settings, omitting the influence of an individual’s work experience and workplace
environments (Ko et al., 2015; Powell et al., 2002; Marongiu & Ekehammar, 2000).
However, important questions regarding the gender disparity in organizational contexts
remain unanswered, because it is unclear whether previous research findings will be
confirmed in field studies. Thus, this work looks at field settings, where female and male
managers and non-managers in different workplace contexts are systematically analyzed.
It is common to all constructs that they still have untapped potential. The role of
confidence in own skills has been viewed as a reliable explanation for the overrepresentation of males in leadership positions (Niederle & Vesterlund, 2007). This is because
experimental data has widely been gathered in laboratory settings with student samples
or proxy variables like investment decisions have been used to measure overconfidence,
neglecting the complexities of organizational contexts (Meikle et al., 2016). Recently,
researchers themselves have called for more field studies in actual workplace settings,
examining managers and employees to verify previous results (Krawczyk & Wilamowski,
2017; Olsson, 2014; Proeger & Meub, 2014). Similarly, cognitive processes have been
extensively researched in the laboratory (Norris & Epstein, 2011; Sladek et al., 2010)
in which findings on intuitive and rational thinking were associated with leadership
(Certo et al., 2008; Hayes et al., 2004). However, results of studies on cognitive processes significantly differed between student and non-student samples (Brañas-Garza
et al., 2015), which emphasizes that further investigations in workplace contexts are
needed (Hogarth, 2010; Hodgkinson & Healey, 2008) to improve the understanding of
the thinking styles of managers and non-managers. Finally, previous work on deception
has mainly focused on either self-reports or statistical probability, as deception is difficult
to assess directly. However, self-reports have been criticized. Economic games (Conrads
& Lotz, 2015; Fischbacher & Föllmi-Heusi, 2013) measure deception only statistically
and on “lie scales”, where people are inclined to underreport their deceptive behavior
(Uziel, 2014; Randall & Fernandes, 1991). Thus, the number of studies that managed to
examine deceptive behavior directly is rare, especially in the economic field (Van Yperen
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et al., 2011; Kish-Gephart et al., 2010), which is why an examination in actual workplace
contexts is needed. To examine the three constructs in managers and non-managers in
different business sectors could shed some new light on gender differences at work. Hence,
the following hypotheses were developed.

7.2. Present Research
First, previous research indicated that males typically prefer a more rational thinking style compared to females who favor an intuitive style (Alós-Ferrer, Garagnani, &
Hügelschäfer, 2016; Sladek et al., 2010; Epstein, 2003). Several studies have shown that
males display stronger performances on the cognitive reflection test (Brañas-Garza et
al., 2015; Frederick, 2005). Therefore, a main effect of gender was expected, with males
scoring higher on cognitive reflection than females, independently of position and sector.
Hypothesis 1: Cognitive Reflection
H11 : Male participants show a stronger performance in the Cognitive Reflection Test
than females.
For managers, it is important to make effective decisions, but research is divided over
the question whether intuitive or rational decision-making leads to better results. There
is evidence that analytical thinking is a very strong predictor of performance on several
decision scenarios, improving decision quality (Bia≥ek & Domurat, 2018; Toplak et al.,
2014, 2011). However, managers sometimes stated that they like to “rely on gut feelings”
and the self-reported preference for intuition increased by management level (Phillips et
al., 2016; Epstein, Pacini, Denes-Raj, & Heier, 1996; Agor, 1986). Since the CRT is not
a self-report but a performance-based measure, it is assumed that managers compared to
non-managers score higher on the Cognitive Reflection Test as was recently shown by
Bruttel and Fischbacher (2013) where a higher performance on the CRT distinguished
leaders from non-leaders.
H12 : Managers show a higher performance on the Cognitive Reflection Test than
employees.
Furthermore, the literature review did not yield any results regarding differences in
CRT performance involving female-dominated and male-dominated business sectors. The
manufacturing sector is known to be a more fact-based setting with a high proportion of
analytically educated individuals (e.g., engineers). Therefore, it is assumed that females
who decided to work in a fact-based environment such as the manufacturing sector show a
stronger tendency to think analytically themselves. Hence, females in manufacturing sector would perform stronger in the Cognitive Reflection Test than females in service sector.
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H13 : Females in the manufacturing sector show a stronger performance in the Cognitive Reflection Test than females in the service sector.
In the majority of studies on risk and competition, males showed a stronger riskorientation and greater affinity for competitive environments. This was explained by
the overconfidence bias of males who overestimated their abilities and performance
(Hügelschäfer & Achtziger, 2014; Niederle & Vesterlund, 2007; Soll & Klayman, 2004;
Barber & Odean, 2001). The overconfidence bias among males has even been described
as an overall driving force behind the overrepresentation of males in leadership positions
(Reuben et al., 2012). Therefore, higher confidence ratings among males were expected,
independently of sector and position. Also, overconfident individuals are more frequently
chosen for a promotion, thus occupy more often leadership positions (M. Li et al., 2017;
Ronay et al., 2017; Hirshleifer et al., 2012; Goel & Thakor, 2008). Hence, managers are
expected to be more confident in their skills compared to non-managers (Reuben et al.,
2012; Goel & Thakor, 2008).
Hypothesis 2: Confidence in Own Skills
H21 : Males are more confident in their own skills than females.
H22 : Managers are more confident in their own skills than employees.
The male-dominated manufacturing sector is known to be more competitive than the
service sector(Gardiner & Tiggemann, 1999). Therefore, it is assumed that individuals
who work in the manufacturing sector need to be more confident in their own skills to cope
with the environment than in the service sector. As gender differences in overconfidence
become significantly smaller when females actively choose to work in male-dominated
areas, because these females approximate their confidence level to the environments and
thus towards males (Nekby et al., 2008). It is assumed that females who enter competitive
environments are more comparable to males (independent from the sector) than to other
non-competitive females regarding confidence. So, females working in the competitive
manufacturing sector are supposed to be more confident than females working in the
service sector.
H23 : Females in the manufacturing sector are more confident in their own skills than
females in the service sector.
As leaders have to deal with challenging demands on a daily basis, deception might be
a valuable tool to create positive impressions, thus strengthening one’s own position. As
leaders (vs. non-leaders) in previous studies engaged more often in deception behavior to
live up to the expectations linked to their role and to be accepted by employees (Edelman
& Larkin, 2014; Grover, 2005; Donaldson & Grant-Vallone, 2002), it was expected that
leaders display higher levels of deception independent of position and gender.
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Hypothesis 3: Deceptive Behavior
H31 : Managers show higher levels of deception than employees.
Given the idea that deception is used as a strategy to appear in a positive light, it is
postulated that females in male-dominated sectors exhibit higher levels of deception than
females in the female-dominated service sector. Females often feel more under pressure in
male-dominated sectors (Kouchaki & Wareham, 2015; Srivastava, 2011; Gardiner & Tiggemann, 1999) than in female-dominated sectors and might try to cope with the pressure
by using self-enhancement to appear successful and competent (Bobbio & Manganelli,
2011; F. Li, Niu, & Li, 2011). The self-image females present at work is easily noticed
and observed by others (as they stand out more), which might lead females to rethink
their presented image and to search for effective strategies to cope with incongruency
(Meister et al., 2017). Hence, it could be assumed that females in male-dominated sectors
deceive more than females in services to increase their performance in a challenging task.
H32 : Females in the manufacturing sector deceive more than females in the service
sector.
The aim of this study was to gain valuable new insights into the underrepresentation
of females in management positions by exploring psychological characteristics which have
not been systematically investigated in workplace field studies so far.

7.3. Pretest on General Knowledge Items
Method
A pretest was conducted to generate adequate material for the measurement of confidence
in own skills. Research often uses general knowledge questions to assess confidence
in own skills. However, the general knowledge items are susceptible to gender effects
and item difficulty that can distort results (Soll & Klayman, 2004; Pulford & Colman,
1997; Lichtenstein & Fischhoff, 1977). Item difficulty can affect the degree to which an
individual displays overconfidence (Lichtenstein & Fischhoff, 1977). Easy items lead
to underconfidence as people underestimate their performance. Hard items lead to
overconfidence as people overestimate their performance. This is known as the hard-easy
effect (Moore & Healy, 2008; Larrick et al., 2007; Lichtenstein & Fischhoff, 1977). Hence,
researchers criticized that results in research on overconfidence bias have been significant
only because item difficulties were not tested beforehand (Moore & Healy, 2008; Juslin,
Winman, & Olsson, 2000). Furthermore, researchers found that gender differences in
overconfidence are very sensitive to the domain of the items used (Larrick et al., 2007;
Soll & Klayman, 2004; Klayman, Soll, González-Vallejo, & Barlas, 1999). While males
are more overconfident on stereotypically male topics such as technology (Jakobsson,
2012; Dahlbom et al., 2011), gender differences did not occur for stereotypically female

36

topics (Deaux & Emswiller, 1974), such as arts. In order to accurately research confidence
in own skills and the overconfidence bias, a pretest was conducted to control for item
difficulty and gender effects.
Participants
One hundred and six professionals from different business sectors were recruited to
participate in an online study. Participants age ranged between 22 and 68 (M =
36.85, SD = 12.12) and 65% had a university degree. After taking part in the study,
participants received feedback on their performance. An Amazon gift card (15 euros)
was raffled off among all participants. The study was conducted in December 2015.
Material
Eighty-four general knowledge questions were taken from a standardized general knowledge test (I-S-T 2000 R; Amthauer et al., 2001). Every item was a multiple-choice
question with five possible answers of which only one was correct. An example item
was: “In what time did the political economist Karl Marx live? (A) 1884-1927, (B)
1818-1883, (C) 1763-1817, (D) 1702-1762, (E) 1622-1701.” To avoid sequencing effects,
items were presented in a randomized order. To reduce the dropout rate of participants,
seven to ten questions were presented on every page. To control for cheating in terms
of looking up the correct answer on the internet, a PHP code was implemented that
counted the number of browser tab switches per participant. The study was created
using Sosci-Survey (Leiner, 2014).
Procedure
The invitation to the online survey circulated via informal business networks such as
LinkedIn and XING. It was explicitly pointed out that work experience was mandatory
for participation. Participants were informed that they would take part in a general
knowledge quiz. They were told that every question offered five different answers of
which only one was correct. Participants were instructed to answer the questions to the
best of their knowledge. Further, it was requested to stay with the test for the entire
time and not to use additional help (e.g., use of web search) to answer the questions.
Results
All items were dummy coded, 0 for an incorrect answer and 1 for a correct answer of the
item. The mean score of correctness for each question across all participants ranged from
0 to 1. Tab switches were analyzed, and 33 participants had to be removed from the
analysis for assumed cheating, to guarantee an unbiased analysis of item difficulty. To
control for gender differences, we conducted a two-sample t-test for females and males on
every item. For 23 items, significant differences between females and males were found.
These items were removed from analysis, |t|s Ø ≠1.77, ps Æ .08. After controlling for
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gender differences, the remaining 61 items were categorized by item difficulty. Easy items
had a mean score of correctness above .66, items of medium difficulty ranged between .33
and .65 and items of high difficulty scored below .33. Thirty-five items were categorized
as easy, nine as difficult and seventeen items belonged to the category of medium difficulty
(see Appendix A.1.). The items of low and high difficulty were removed to avoid the
hard-easy effect. Among the seventeen items left, six items of medium difficulty from
different domains were picked to produce variance over domains.
Discussion
The general knowledge quiz tempted participants to cheat. Almost 40% of all participants
had to be excluded from the analysis due to assumed deception (changing browser tabs),
despite explicit instructions. Most items did not show significant gender differences and
the majority of items were categorized as easy. The six items selected during this pretest
were used for all studies in the present research.

7.4. Method
7.4.1. Participants
For the recruitment of participants, various steps were necessary to contact potential
participants. In a first step, a list of companies was created, most of which belong to the
DAX30, MDAX and TecDAX. Next, these company websites were searched for information
about the generic format of the firms’ e-mail addresses (e.g., firstname.lastname@bmw.de;
f.lastname@vonovia.de). Then, informal business networks (LinkedIN, XING) were used
to collect first name and last name of managers and employees that worked for these
companies. The information about e-mail address formats and a person’s name made it
possible to comprise the company e-mail address of an individual manager or employee.
Using this method, approximately 6.000 e-mail addresses were created for study 1a. The
link to the online study was send out via a personalized e-mail. This link was publicly
not available. The division into service sector and manufacturing sector was carried
out according to the German classification of economic activities (Federal Statistical
Office, 2008). Five hundred thirty-two professionals took part in the online study. The
sample was comprised of 273 females and 258 males (one without specification). Out of
all participants, 82 were female managers, 117 male managers, 191 female employees,
and 141 male employees (non-managers). 163 participants (85 female) worked in the
service sector (e.g. banking, insurance, healthcare, hospitality) and 191 participants (95
female) worked in the manufacturing sector (e.g. automotive, transportation, energy,
engineering). The other 178 participants did not specify their background. The average
age was 37 years (SD = 9.82). Most participants (81.9%) worked in companies with
more than 2.000 employees. 77.3 % of participants had at least a college degree and 61.7
% of participants had no children.
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7.4.2. Design
The study followed a 2 (female vs. male) x 2 (manager vs. employee) x 2 (service
vs. manufacturing) design. Dependent variables were the Cognitive Reflection Test
(Frederick, 2005), confidence in own skills, and deception behavior. The survey was
designed to have a duration of 15 to 20 minutes to reduce the number of dropouts1 and
to avoid careless responding (Gibson & Bowling, 2017).

7.4.3. Material and Procedure
Participants were invited to the questionnaire via personalized mail. To prevent impression
management and self-enhancement behavior, a cover story was used that told participants
that the study was dealing with individual current job situations. The online study
started with a brief introduction. Then, participants were instructed to stay with the
questionnaire and explicitly not to use the web (e.g., to google) for help. The first section
examined confidence in own skills. Participants had to answer six general knowledge
questions and indicate their confidence in their given answer. In the second section,
participants answered four cognitive reflection items (Toplak et al., 2014). Deception
was measured unobtrusively during section one and two (see detailed explanation below).
Afterwards, participants completed the final section, including two control variables,
namely achievement motivation (taken from the BIP - Business-Focused Inventory of
Personality; Hossiep & Paschen, 2003) and perceived stress (PSS - Perceived Stress Scale;
Cohen, Kamarck, & Mermelstein, 1983), and demographic information (gender, position,
business sector, age, education, firm size, responsibility for subordinates)2
After completing the questionnaire, participants were thanked for their participation
and they were invited to participate in a lottery, where they could win a voucher of 300
euros. Data collection took place from March until July 2016 and the study was created
using SoSci Survey (Leiner, 2014).
Cognitive Reflection Test
We used the Cognitive Reflection Test (CRT) that was introduced by Frederick (2005).
CRT items test failures in reasoning when an intuitive (wrong) answer conflicts with
a correct but less intuitive answer. Thus, the CRT measures people’s tendency for
deliberate thinking. Since the original CRT items (Frederick, 2005) are very popular
(Haigh, 2016) and partly known beyond psychology, four items developed by Toplak,
West, and Stanovich (2014) were used that were less known to the public. An example
item was: “If John can drink one barrel of water in 6 days, and Mary can drink one
1

Participants on average spent 16 minutes (SD = 5min 14sec) to complete the questionnaire (outliers
excluded).
2
Additionally, participants were asked to do a self-assessment on female and male attributes. However,
the results on this self-report measure have been far from explanatory. The biological sex was a far
better predictor than self-reported gender attributes. Therefore, the self-report measure was not
included in the present work.
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barrel of water in 12 days, how long would it take them to drink one barrel of water
together?” (correct answer = 4; intuitive answer = 9; for all items see Appendix A.2).
Confidence in Own Skills
Participants also answered six multiple-choice questions testing general knowledge. Each
question was followed by a rating on how confident participants felt about the correctness
of their answer on a scale from 0 = “not sure” to 10 = “absolutely sure”. Every knowledge
question and its confidence rating was presented together on a screens. To calculate
confidence in own skills, first, the percentage of correct answers was calculated. Second,
the average confidence rating for each participant was computed. To assess confidence in
own skills for each participant, the percentage of correct answers was subtracted from
the average percentage of confidence. A positive score suggested overconfidence in own
skills (known as overconfidence bias), a negative score suggested underconfidence in own
skills and a score of zero depicted a realistic assessment of the participant’s performance.
General knowledge questions were drawn from a German standard IQ test (I-S-T 2000 R;
Amthauer, Brocke, Liepmann, & Beauducel, 2001). An example item was: “In what time
did political economist Karl Marx live? (A) 1884-1927, (B) 1818-1883, (C) 1763-1817,
(D) 1702-1762, (E) 1622-1701.” (for all items see Appendix A.2). As introduced above, a
pretest was conducted to control for item difficulty and gender effects.
Deception
An unobtrusive method was used to measure cheating. A PHP code was programmed
that tracked how many times participants switched browser tabs during the online survey
(it was not recorded which websites participants visited). The PHP code (invisible for
participants) was implemented in the cognitive task sections (cognitive reflection items
and general knowledge questions) to control for deception (e.g. search answers online)
as participants were explicitly asked to answer questions without any assistance. To
compute a deception score, the browser tab switches were counted. For every question
where a participant switched browser tabs, one point was added to the deception score.
For the overconfidence section, the sum of points for the deception score ranged from 0 to
6 (six questions in total) and for the CRT (Frederick, 2005), the deception score ranged
from 0 to 3 (one CRT item had to be removed, see 7.5.2.). Of course, not every switch
between browser windows automatically indicates cheating (alternative explanations
include involuntary switches, email checking, etc.). However, this operationalization
was used, because window switches that took place repeatedly, against the instructions
and specifically during knowledge questions, resulting in correct answers, are indeed
suspicious.
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7.5. Results
7.5.1. Descriptive Results
Table 7.1. reports means and standard deviations of the performance on the Cognitive
Reflection Test (Frederick, 2005), correct answers regarding general knowledge questions,
confidence ratings, confidence indices, deception scores for the general knowledge test,
achievement motivation, and perceived stress.
Table 7.1.: Study 1a: Descriptive Statistics
All

Variable
CRT (Frederick, 2005)
Confidence in Own Skills
Correct Answers
Confidence Rating
Confidence Index
Deception (GK Section)
Achievement
Perceived Stress

Gender

Position

Sector

N = 532

Females
n = 273

Males
n = 258

Employees
n = 332

Managers
n = 200

Services
n = 163

Manufacturing
n = 191

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

.589
(.336)

.499
(.332)

.682
(.315)

.573
(.333)

.615
(.341)

.556
(.342)

.595
(.334)

.571
(.239)
.581
(.192)
.010
(.227)
1.628
(1.863)
4.024
(0.548)
2.498
(0.632)

.545
(.229)
.547
(.189)
.002
(.227)
1.689
(1.877)
3.954
(0.571)
2.57
(0.653)

.601
(.245)
.618
(.189)
.018
(.227)
1.566
(1.852)
4.100
(0.514)
2.419
(0.599)

.553
(.245)
.57
(.184)
.017
(.231)
1.648
(1.898)
3.978
(0.578)
2.544
(0.629)

.601
(.225)
.599
(.205)
-.002
(.220)
1.595
(1.808)
4.100
(0.487)
2.421
(0.629)

.562
(.235)
.569
(.208)
.007
(.225)
1.730
(1.886)
4.033
(0.532)
2.575
(0.644)

.562
(.242)
.585
(.189)
.023
(.229)
1.361
(1.729)
4.064
(0.536)
2.44
(0.593)

On average, participants answered 58.9% (SD = .33) of the CRT items correctly
(average of 1.76 items out of 3). In line with previous findings, males had higher CRT
scores than females (Frederick, 2005; Alós-Ferrer & Hügelschäfer, 2016), managers scored
higher than employees, and individuals in the manufacturing sector performed better than
those in the service sector. Regarding confidence in own skills, participants answered on
average 57.1% (SD = .24) of the general knowledge questions correctly and on average,
they had 58.1% (SD = .19) confidence in their given answers. Hence, participants in our
sample had on average a realistic judgment of their cognitive skills with a mean confidence
index of +0.01% (SD = .22). In general, participants cheated on 1.62 (SD = 1.86) out
of six general knowledge questions.
The control variables achievement motivation and perceived stress showed good internal
consistency. In the present study, achievement motivation yielded a Cronbach’s alpha
of .715. This value corresponds with – = .81 reported by Hossiep & Paschen, 2003.
Cronbach’s alpha of the Perceived Stress Scale (Cohen et al., 1983) was .829. This
value corresponds with Cronbach’s alpha between .78 and .91 reported by Cohen &
Janicki-Deverts, 2012.
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7.5.2. Cognitive Reflection Test
At first, the items of the cognitive reflection test were observed. Table 7.2. displays the
different response types for every item. Each CRT item was correctly solved by at least
half of the participants (>51% for each item).
Table 7.2.: Study 1a: Performance on CRT Items

Items
CRT1 Water
CRT2 School
CRT3 Pig
CRT4 Stocks
Correct
66.35%
51.69%
58.65%
84.02%
Intuitive Error
14.29%
29.14%
34.02%
8.46%
Non-Intuitive Error
19.36%
19.17%
7.33%
7.52%
M (SD)
66.35%(47.29) 51.69% (50.02) 58.65% (49.29) 84.02% (36.67)
Item 4 (stocks) diverged from the other items, with 84% of all participants answering
correctly. For most participants, the item does not seem to trigger a conflict between
an intuitive and rational response. This result remained robust for all studies in the
present work. For this reason, this item 4 (Stocks) was excluded from the analyses. On
average, participants answered 58.9% (SD = 33.6) of the remaining three CRT items
correctly. The participants of the present study on average scored higher on the CRT
compared to students (Mage = 20.7, SDage = 3.7) in a study by Toplak et al. (2014)
with a performance of 24.3% correct answers. Additionally, 25.7% of the items were
answered intuitively wrong (SD = 26.5) and 17.4% (SD = 23.8) responses were wrong
(with another than the intuitive but wrong answer). Thirty percent of participants were
able to answer all three items correctly, indicating a ceiling effect.
Linear regressions on CRT performance were conducted. The results are displayed in
Table 7.3 (ordered logistic regressions delivered similar results; see A.3 in appendix)3
The first regression model included the dummies position (manager vs. non-manager),
gender (male vs. female), and business sector (manufacturing vs. service). Model 2
added the interactions of dummy variables. Model 3 integrated perceived stress (PSS)
and response time (log) of CRT as predictors, and Model 4 additionally controlled for
age and education.
The regressions confirmed the hypothesis on gender differences on CRT performance.
Males significantly performed stronger on CRT items compared to females. In contrast to
the hypothesis, the position dummy was not significant. Managers scored not significantly
different from employees. Further, the business sector dummy was not significant. The
interaction terms of gender, position, and business sector did not improve the prediction.
Females in the manufacturing sector did not significantly differ from females in the service
sector. The control variable of perceived stress had no influence on the performance in
Cognitive Reflection Test. In line with previous findings, the time spend on solving the
test had a significant impact on the performance. Participants who spent more time
on the test had a higher performance compared to those who answered more quickly.
3

All variables were z-standardized and the response times were logarithmized. This applies for all
regressions throughout the present dissertation.
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Table 7.3.: Study 1a: Linear Regressions on Cognitive Reflection Test

Variable

Model 1

Model 2

Model 3

Male

.567***
(.104)
.059
(.108)
.103
(.103)

.472***
(.176)
-.024
(.200)
.092
(.157)
.053
(.210)
.181
(.217)
-.022
(.218)

.431**
(.175)
-.002
(.199)
.101
(.156)
.075
(.209)
.195
(.216)
-.048
(.216)
.019
(.053)
.174***
(.064)

Model 4

.454**
(.179)
Manager
-.022
(.200)
Manufacturing
.071
(.157)
Male x Manufacturing
.029
(.212)
Male x Manager
.209
(.219)
Manager x Manufacturing
.00
(.220)
Perceived Stress Scale
.008
(.053)
Response Time
.160**
(.065)
Age
-.006
(.065)
Education
.133*
(.069)
Constant
-.391*** -.357*** -1.11*** -1.67***
(.095)
(.117)
(.301)
(.444)
N
354
354
354
339
R2 adj.
.078
.072
.088
.093
F
11.105*** 5.642*** 5.235*** 4.482***
R2
.078
-.005
.016
.005
Notes. Standard errors in brackets. Model 4 misses 15 participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.
Thus, participants who were patient and engaged in deliberate thinking before answering,
performed better. While age did not significantly influence CRT performance, education
did. A higher level of education results in a higher score on the Cognitive Reflection
Test. Hence, being male, taking time to respond, and a high level of education were the
strongest predictors of performance on the Cognitive Reflection Test.
Additionally, it was tested whether employees and managers differed on the amount of
intuitive errors. Interestingly, employees made more intuitive errors (M = 0.27, SD =
0.27, n = 332) compared to managers (M = 0.23, SD = 0.26, n = 200); Wilcoxon Rank-

43

Sum test, z = ≠1.65, p < .10. For non-intuitive errors, employees (M = 0.18, SD =
0.24, n = 332) did not differ from managers (M = 0.17, SD = 0.23, n = 200); Wilcoxon
Rank-Sum test, z = ≠0.41, p = .68.

7.5.3. Confidence in Own Skills
Correct Answers
The performance of participants on the general knowledge questions was investigated,
first looking at correct answers and indicators of deception. Participants who cheated on
the general knowledge items (cheaters defined as participants with a cheating score >
3) had significantly higher performances (M = 0.76, SD = 0.17, n = 104) compared to
participants who did not cheat (M = 0.52, SD = 0.23, n = 428); Wilcoxon Rank-Sum
test, z = ≠9.28, p < .000. For that reason, all cheaters (n = 104) were excluded from the
further analysis of correct answers, confidence rating and confidence index as their answers
do not reflect their true performance. On average, participants solved 52.45 (SD = 22.89)
of the questions correctly. The percentage of correct answers for each single item ranged
from 39.3% to 62.1%. Thus, all items were of medium difficulty and supported the
categorization of the pretest. A three-way ANOVA with the between-subjects factors
manager (vs. non-manager), gender (male vs. female), and business sector (manufacturing
vs. service) showed a significant effect of gender, F (1, 346) = 6.10, p < .05, ÷p2 = .02.
On average, males (M = 0.59, SD = 0.25, n = 174) performed better than females
(M = 0.54, SD = 0.22, n = 180). There was no significant effect of position or business
sector, F < 1. The analysis revealed a significant interaction between position and
gender F (1, 346) = 4.19, p < .05, ÷p2 = .01. Post-hoc two-sided t-tests revealed that this
effect was significant for male managers (M = 0.63, SD = 0.21, n = 117) who performed
better than male employees (M = 0.57, SD = 0.26, n = 141), t(256) = ≠2.16, p < .05.
There was no difference between female managers and employees (n.s.). Also, male
managers (M = 0.63, SD = 0.21, n = 117) answered more questions correctly than
female managers (M = 0.55, SD = 0.22, n = 82), t(197) = ≠2.57, p < .05. There was no
difference between male and female employees (n.s.). Additionally, it was tested whether
the gender effect was driven by education. However, the main effect of gender was not
driven by the education level of males (M = 4.50, SD = 0.69, n = 251) and females
(M = 4.80, SD = 2.10, n = 266), WRS test, z = ≠0.60, p = .95.
Confidence Rating
The average confidence rating across the set of general knowledge questions was calculated.
The average confidence rating for all participants was 0.55% (SD = .19). A three-way
ANOVA with the between-subjects factors manager (vs. non-manager), gender (male vs.
female), and business sector (manufacturing vs. service) was conducted. The ANOVA
showed a significant effect of gender, F (1, 346) = 20.3, p < .000, ÷p2 = .05. On average,
males (M = 0.62, SD = 0.29, n = 174) reported higher levels of confidence than females
(M = 0.53, SD = 0.18, n = 180). There was no significant main effect of position or
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business sector, F < 1. The analysis revealed a significant interaction between position
and gender F (1, 346) = 4.07, p < .05, ÷p2 = .01. Post-hoc two-sided t-tests revealed
that this effect was significant for male managers (M = 0.64, SD = 0.20, n = 117) who
displayed higher confidence ratings than male employees (M = 0.59, SD = 0.17, n = 141),
t(256) = ≠2.09, p < .05. There was no difference between female managers and employees
(n.s.). Also, male employees (M = 0.59, SD = 0.17, n = 141) reported higher confidence
levels than female employees (M = 0.55, SD = 0.18, n = 191), t(330) = ≠2.23, p < .05.
This difference also applied for managers. Male managers (M = 0.64, SD = 0.20, n = 117)
reported higher confidence levels than female managers (M = 0.53, SD = 0.19, n = 82),
t(197) = ≠3.80, p < .000.
Confidence Index
The measure for confidence in own skills is the average confidence rating minus the
percentage of correct answers, both expressed as frequencies. The confidence index ranges
from -1 to 1, with negative values indicating underconfidence, positive values indicating
overconfidence and values around zero indicating a realistic confidence judgment. This
index reflects a confidence judgment relative to performance. Confidence in own skills
ranged from -.63 to .73. Again, all cheaters (n = 104) were excluded from analysis
because their results cannot be trusted.
Table 7.4. reports linear regressions on confidence in own skills. The first regression
model included the dummies manager (vs. non-manager), gender (male vs. female),
and business sector (manufacturing vs. service) as predictors. Model 2 added three
interactions of gender, position and sector with the other predictors. Model 3 additionally
included CRT performance, Perceived Stress Scale, achievement motivation and the
interaction of achievement motivation and position, and Model 4 controlled for age,
education, and firm size. The regressions did not confirm that males in general displayed
higher confidence in own skills compared to females. However, there was a significant
interaction effect of gender and business sector (see Figure 7.1.). Males who worked in
services were more confident in their own skills than females (simple effects; b = .10, SE =
.04, t = 2.13, p < .05). A one-sample t-test confirmed that the confidence in own skills for
males significantly differed from zero. Hence, males in services were overconfident in their
own skills, t(61) = 2.16, p < .05. This did not apply to females in services. They had a
realistic judgment of their own skills, t(66) = .187, p = .85. There were no additional
interaction effects of gender and business sector. None of the other two interactions were
significant. Further, the results provide ample evidence that achievement motivation
predicted confidence in own skills. The more participants were achievement motivated
the more confident they were in their own skills. A significant interaction effect of
achievement motivation and position provided a more detailed result. For managers,
achievement motivation positively predicted confidence in own skills (simple effects;
b = .06, SE = .02, t = 2.59, p < .05). The more achievement motivated managers were,
the more confidence in their own skills they display. This did not apply to employees.
Interestingly, the performance on the Cognitive Reflection Test was a significant predictor
of confidence in own skills – the lower participants scored on the CRT, the higher was
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Table 7.4.: Study 1a: Linear Regressions on Confidence in Own Skills

Variable

Model 1 Model 2 Model 3 Model 4

Male

.019
(.027)
-.006
(.028)
-.001
(.027)

.076
(.046)
-.019
(.053)
.026
(.041)
-.085
(.055)
-.022
(.057)
.039
(.057)

.099**
(.047)
-.026
(.053)
.028
(.041)
-.090*
(.054)
-.027
(.056)
.035
(.056)
-.033**
(.014)
-.011
(.014)
.002
(.017)
.061**
(.030)

.100**
(.047)
Manager
.006
(.053)
Manufacturing
.040
(.041)
Male x Manufacturing
-.085
(.054)
Male x Manager
-.023
(.057)
Manager x Manufacturing
.001
(.057)
CRT
-.033**
(.014)
Perceived Stress Scale
-.016
(.013)
Achievement Motivation
.006
(.017)
Achievement x Manager
.050*
(.030)
Age
-.001
(.015)
Education
-.009
(.018)
Firm Size
-.024*
(.014)
Constant
.027
.010
-.002
.131
(.025)
(.031)
(.032)
(.105)
N
293
293
293
281
R2 adj.
-.009
-.010
.021
.025
F
.163
.536
1.628*
1.546*
Notes. Standard errors in brackets. Model 4 misses 14 participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.
their confidence in their own skills. In addition, the firm size (number of employees)
influenced confidence in own skills. With increasing size of the company, less confidence
in own skills was observed. The level of self-reported perceived stress, age, and education
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did not predict confidence in own skills. Hence, being a highly achievement motivated
manager (of any gender), working in a small company, and showing low performance on
the CRT, were the strongest predictors of confidence in own skills.
Figure 7.1.: Study 1a: Confidence by Gender and Sector

7.5.4. Deception
To investigate deception behavior, the deception score was computed first. The number
of browser tab switches were counted. For every question where a participant switched
browser tabs (independent of how many times, as long as the participant switched), one
point was added to the deception score. Six questions were used in the general knowledge
section, thus the sum of points for the cheating score ranged from 0 to 6. Participants
had an average deception score of 1.62 (SD = 1.86), which means that they cheated only
in 1.62 questions. A large percentage of the participants (43%) were purely honest and
did not check the web at all and only a small proportion of participants were “heavy
cheaters” (4.7% cheated on all six items; see Figure 7.2.). To draw a distinctive line
between cheaters and non-cheaters and to allow a more detailed analysis between these
two groups, participants with a cheating score of 0-3 were defined as non-cheaters and
participants with a cheating score of 4-6 were considered as cheaters. A Wilcoxon ranksum test examined whether cheaters and non-cheaters differed regarding their percentage
of correct answers during the general knowledge section.
Participants who cheated on the general knowledge items (cheaters defined as cheating
score > 3) had significant higher performance (M = 0.76, SD = 0.17, n = 104) compared
to participants who did not cheat (M = 0.52, SD = 0.23, n = 428); Wilcoxon Rank-Sum
test, z = ≠9.28, p < .000. On the item level, the results are supported. Except for one
47

Figure 7.2.: Study 1a: Cheating Score

item, cheaters significantly performed better on every general knowledge question (for
item-based comparison of cheaters and non-cheaters, see Appendix A.3.). A further
examination of deception behavior was done by running a Spearman’s correlation on
response time and number of correct answers. There was a strong positive correlation
between correct answers and response time, which was statistically significant (ﬂ =
.291, p < .000). Running the correlation for cheaters and non-cheaters separately, the
effect comes from non-cheaters (ﬂ = ≠.001, p = .99) rather than cheaters (ﬂ = .154, p =
.001). This seems to be counter-intuitive at first, but taking time to think and reflect
about the correct answer seemed to help non-cheaters more than cheaters.
Linear regressions were computed for deception behavior, see Table 7.5 (ordered logistic
regressions delivered similar results; see A.3 in appendix). The first regression model
included the dummies manager (vs. non-manager), gender (male vs. female), and business
sector (manufacturing vs. service) as predictors. In Model 2 the resulting interaction terms
were included. In Model 3, the variables perceived stress and achievement motivation
were added, and in Model 4, the interaction of achievement motivation and position and
the variables of age, education and firm size were included.
The regressions did not confirm that managers in general cheated on general knowledge
questions. However, there was a significant interaction effect of position and achievement
motivation. For managers, achievement motivation was a predictor of deception. The
higher achievement motivated managers were, the more they engaged in deception
behavior (simple effects; b = .52, SE = .17, t = 2.99, p < .01). This did not apply to
employees. Further, the regressions did confirm that there was a significant interaction
effect of gender and business sector (see Figure 7.3). In the manufacturing sector, females
cheated significantly more often than males (simple effects; b = ≠.54, SE = .29, t =
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Table 7.5.: Study 1a: Linear Regressions on Deception

Variable

Model 1

Model 2

Male

-0.15
(0.195)
0.117
(0.202)
-0.364*
(0.193)

0.213
(0.328)
-0.118
(0.374)
-0.134
(0.294)
-0.694*
(0.393)
0.077
(0.406)
0.305
(0.407)

Model 3

Model 4

0.141
0.048
(0.141)
(0.331)
Manager
-0.261
-0.17
(0.37)
(0.372)
Manufacturing
-0.219
-0.128
(0.288)
(0.292)
Male x Manufacturing
-0.687*
-0.582
(0.383)
(0.391)
Male x Manager
-0.019
0.055
(0.399)
(0.406)
Manager x Manufacturing
0.317
0.276
(0.398)
(0.406)
Achievement Motivation
0.094
0.097
(0.121)
(0.122)
Perceived Stress Scale
-0.313*** -0.31***
(0.097)
(0.098)
Achievement x Manager
0.432**
0.352
(0.214)
(0.216)
Age
-0.102
(0.106)
Education
-0.119
(0.129)
Firm Size
0.064
(0.104)
Constant
1.758*** 1.654*** 1.755*** 1.948**
(0.179)
(0.218)
(0.218)
(0.767)
N
354
354
354
337
R2 adj.
.004
.005
.054
.038
F
1.492
1.305
3.250*** 2.101**
R2
.004
.001
.049
.016
Notes. Standard errors in brackets. Model 4 misses 17 participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.
≠1.85, p < .10). This effect was not found in services. In addition, males differed across
business sectors. Males who worked in the service sector cheated more than males in the
manufacturing sector (simple effects; b = ≠.91, SE = .32, t = ≠2.77, p < .01). Females
did not significantly differ between sectors. Neither the interaction of gender and position
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Figure 7.3.: Study 1a: Cheating by Gender and Sector

Figure 7.3. Cheating of females and males in manufacturing and service sector

nor of position and business sector was significant. The variables age, education and firm
size did not influence deception behavior. Interestingly, self-reported levels of perceived
stress did predict deception. The more stress participants reported, the lower was their
tendency to cheat. Hence, being a highly achievement motivated manager, being a male
working in the service sector, being a female working in the manufacturing sector and
not feeling stressed, were the strongest predictors of deceptive behavior.
Apart from the general knowledge section, it was additionally controlled for deception
behavior in the CRT. Similar to the general knowledge section, for every question where
a participant switched browser tabs (independent of how many times, as long as the
participants switched), one point was added to the deception score. Three items were
used in the CRT, thus the sum of points for the deception score ranged from 0 to 3 (three
questions in total). Non-cheaters were participants who had a cheating score 0-1, cheaters
were those who had a cheating score of 2-3. On average, the participants cheated on 0.51
(SD = 0.83) items. A Wilcoxon Rank-Sum examined whether cheaters and non-cheaters
significantly differed regarding the percentage of correct answers on the CRT. There
was no significant difference between the performance of non-cheaters who answered
58.37% (SD = 34.39, n = 466) of the items correctly and cheaters who answered 62.6%
(SD = 27.7, n = 66) correctly, WRS test, z = ≠0.78, p = .43. Therefore, deception on
the Cognitive Reflection Test was not investigated further. In contrast to the original
items by Frederick (2005), the CRT items of Toplak and colleagues (2014) are not widely
known. For that reason, searching the web (indicated by number of tab switches) was
done less often and was less successful than for general knowledge questions.
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Validation of Sample: Achievement Motivation To validate the data of the present
study, it was controlled for achievement motivation as it is a good predictor of management
positions (McClelland & Boyatzis, 1982). There are robust findings that achievement
motivation is higher for people in leadership positions (e.g. in management, politics).
Thus, it serves as a good measure to validate the sample. A two-sample t-test was
conducted to examine differences between managers and employees. Employees were
significantly less achievement motivated (M = 3.95, SD = 0.57, n = 322) than managers
(M = 4.10, SD = 0.51, n = 200), t(475) = ≠2.61, p < .01. Hence, the finding validated
the present sample.

7.5.5. Study 1a: Overview Results
Table 7.6. displays an overview of the results of Study 1a according to the hypotheses
that were tested.

Table 7.6.: Results of Study 1a

Hypothesis
H11
H12

CRT

H22

H32

supported

Higher CRT scores by managers than employees.

not supported

than females in services.
Confidence in
Own Skills

H23
H31

Higher CRT scores by males than females.
Higher CRT scores by females in manufacturing

H13
H21

Result

Higher confidence by males than females.

partly supported

Higher confidence by managers than employees.

partly supported

Higher confidence by females in manufacturing
than females in services.

Deception

not supported

Managers deceive more than employees.
Females in manufacturing deceive more
than females in services.

not supported

partly supported
partly supported

7.6. Discussion
In line with previous findings, all males, independent of position and business sector,
showed a stronger performance on the CRT (Frederick, 2005) than females did. This
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gender effect was repeatedly reported by researchers and remained stable across various
research settings, even if it was controlled for test characteristics like monetary incentives,
experimental design, sample type, and position of the measure within an experiment,
as shown in a meta-analysis by Brañas-Garza et al., 2015. The reason for this effect
was widely discussed in the literature providing different explanations. Frederick (2005)
for instance, tested other cognitive measures to understand gender differences in the
CRT. He could show that males and females did not differ on any of those measures
except on SAT (standardized tests in high school in the USA) math scores, where males
showed a stronger performance than females. Hence, he assumed that the preference of
males for numerical tasks might be an explanation. However, gender differences remained
stable even after it was controlled for SAT math scores. Another attempt to explain
the gender differences might be that females perceive the CRT as a typical male task
and therefore were less motivated and dedicated to correctly solve the items. Recently,
biological aspects have been also considered to explain the gender differences on the CRT.
Hormone levels such as cortisol (Margittai et al., 2016) and testosterone (Nave et al.,
2017; Bosch-Domènech et al., 2014) might influence the gender differences. Yet, while
that might contribute to the differences, as of now there is no clear explanation (Cueva
et al., 2016) for gender differences in this test, so further research is needed.
Previous research suggests that high CRT scores are a strong predictor of performance
on several decision scenarios (Bia≥ek & Domurat, 2018; Toplak et al., 2014, 2011) and
that the CRT score distinguishes leaders from non-leaders (Bruttel & Fischbacher, 2013).
Although the regressions did not support the argument that managers differed from
employees significantly, at least descriptive statistics (see table 7.1.) displayed that
there is a tendency for higher CRT performance of managers. Further, it was shown
that employees made more intuitive errors on the CRT compared to managers. This
suggests that employees seem to be less willing to engage in rational thinking compared to
managers (Bia≥ek & Domurat, 2018; Pennycook, Cheyne, Koehler, & Fugelsang, 2016)4 .
So, managers might be better at critically questioning their intuitive impulse and at least
try to consider different options (although this does not necessarily lead to the correct
answer). One explanation might be that the decision processes at work are subject to
multiple factors, including organizational dynamics and complexities. It might be an
underlying selection process, why certain individuals end up in leadership positions:
While managers seem to be more willing to engage in rational thinking, employees do
not display the same willingness to think rationally. Thus, individuals who are more
willing to engage in rational thinking might be more able to deal with the complexities
of corporate decision-making and consequently, these individuals might be more likely
to occupy leadership positions. To pick up the discussion among researchers, whether
intuitive or rational decision processes are more important for management, it could be
concluded from the findings of the present study that it migth be important for managers
to at least engage in rational thinking (independent of the result). So, even if managers
report to “rely on gut feelings” (Phillips et al., 2016; Agor, 1986), this does not preclude
4

It has to be noted that it does not mean that employees are more intuitive. As noted by Bia≥ek and
Domurat (2018), the CRT is rather a measure of rational than of intuitive thinking.
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that they engage in rational thinking.
The hypothesis that females in male-dominated sectors have higher CRT scores than
females in the service sector was not supported. There was no difference in correct
answers between females working in the manufacturing and the service sector. This
result is somewhat surprising, as manufacturing is considered a more technical sector.
The manufacturing sector typically employs a higher proportion of technically educated
individuals such as engineers, compared to the service sector. Therefore, it was assumed
that females who decided to work in the manufacturing industry would prefer a more
analytical thinking style themselves. Thus, they would score significantly higher on the
Cognitive Reflection Test compared to females who chose to work in the service sector.
The non-significant difference of females in manufacturing and females in services could
be explained by working in similar business departments. The present study did not
control for the affiliation to business departments. If females in the present study were
working in similar business departments like human resources or accounting, it could
be assumed that the CRT performance was more determined by business department
than by sector. Although it was attempted to outbalance the number of participants
from different departments, it might be the case that only a limited number of females
in manufacturing that participated were actually more technically educated.
In general, the performance on the Cognitive Reflection Test was dependent on academic
qualification. The higher the academic degree, the better was the performance on the
test. For those who are less educated, it might be easier to follow their intuition, as it
felt to be correct (Primi et al., 2016; Sinayev & Peters, 2015; V. Thoma et al., 2015). In
contrast, it seems to be easier for highly educated individuals to suppress the initial “gut
feeling” which was supported by Stieger and Reips (2016). They highlighted that CRT
scores were linked to educational qualification. In their study, one third of participants
holding a university degree were able to answer all CRT questions correctly. Therefore,
education can be seen as proxy for cognitive reflection.
In general, it has to be noted that participants in the present study showed a much
higher average performance on the CRT compared to participants in previous studies.
One possible explanation for this finding could be that most studies were conducted
in the laboratory with university students. In contrast to students, individuals in the
workplace already had time to experience and to learn from real-life decision-making
complexities. They might be more aware of the pitfalls of decision making and thus are
in general more cautious compared to university students. An alternative explanation
would be that the CRT and the underlying concept of the test are already well known
(Haigh, 2016). This would also explain why almost 30% of participants answered all
CRT items correctly, indicating a ceiling effect. Although the popular items by Frederick
(2005) were not used in the present study, there might be a chance that the concept
behind the “bat-and-ball problem” is well known.
In line with dual process theory, rational decision making is slow and effortful. Thus,
participants who score high on the Cognitive Reflection Test should have longer response
times, as they take time to suppress the initial intuitive answer and engage/invest time
in thinking about alternative solutions to the question. Thus, response times were
included in the regression and predicted CRT performance as more patient individuals
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had higher CRT scores. This result confirmed the findings by Frederick (2005). He also
found that those with a higher performance also were also slower than lower performing
individuals. This finding was replicated by other researchers (Travers, Rolison, & Feeney,
2016; Burks, Carpenter, Goette, & Rustichini, 2009). In addition, the data did not
show that self-reported perceived stress significantly influenced CRT performance. This
result is different from work by Simonovic, Stupple, Gale, and Sheffield (2017), who
found that stress reduced CRT performance. In contrast to a self-report measure, the
researchers measured stress by looking at increases in blood pressure. Not finding an
influence of perceived stress might indicate that self-reported stress could be prone to
social desirability. Thus, people in the workplace could be less honest with reporting
their actual stress level.
There was no main effect of males being more confident in their own skills compared
to females. However, the data analysis revealed that gender differences in confidence
level were moderated by business sector. Males who work in the service sector were more
confident than females. More precisely, males in services were overconfident, so they
overestimated their skills in relation to their actual performance. Females in services had
a rather rational judgement, so they had an accurate judgement regarding their own skills.
This gender difference did not apply to the manufacturing sector where males and females
were equally confident. Previous research repeatedly reported males to be overconfident
while females were realistic or underconfident. The overconfidence bias of males was
used to explain why males tend to accept more risks and behave more competitive than
females. These aspects were substantiated in many studies. The finding that males
explicitly were overconfident only in the service sector therefore was a little surprising.
The service sector is an environment in which males are usually outnumbered by females.
Therefore, males in the service sector are noticed easily and are put under increased
scrutiny, similar to females in the male-dominated manufacturing sector. Remembering
the role congruity theory (Eagly & Karau, 2002), which was originally established to
explain the underrepresentation of females in management, might also explain this
finding regarding males in female-dominated job settings. There, males could be seen as
mismatch, experiencing restrictions or even punishments. Heilman and Wallen (2010)
conducted an experiment that examined the consequences for females and males in
gender-incongruent jobs. While females experienced criticisms on the interpersonal level,
males experienced criticism on performance. Further, Williams (1992) interviewed males
in female-dominated industries and they reported that working in a gender-incongruent
environment motivated men to work even harder. Therefore, males seek to enhance
their performance to deal with the incongruence. This seemed to be successful, as males
were more often promoted in female dominated environments, a phenomenon called
“glass escalator effect”. Additionally, Cross and Bagilhole (2002) found that equivalent to
females in male-dominated settings, males experienced female-dominated job settings as
challenging and demanding. Two different strategies were used to cope with this pressure.
Either males tried to adapt to the environment, or they stretched traditionally male
characteristics (e.g., confidence). Hence, one could speculate that males in the present
study who worked in the female-dominated sector chose to stretch confidence in their
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performance and ended up with overestimating it. Thus, overconfidence in own skills
functions as an impression management strategy for males in female-dominated sectors
to cope with incongruence. Furthermore, this finding is hitting at a methodological issue.
While males have mainly been reported to be overconfident compared to females, the
influential factor of environment has largely been neglected in research. Confidence in
own skills was repeatedly linked to leadership emergence and leadership skills (Meikle et
al., 2016; Simon & Houghton, 2003).
However, the hypothesis that managers were more confident in their skills than
employees was not confirmed in the present study. Managers were almost equally
confident in their skills than employees. The findings of the present study are not able
to explain leadership emergence of certain individuals. Thus, the overconfidence bias
does not function as a signaling bias that suggests that very confident individuals are
perceived as more competent than they are. One explanation for this might be based on
the fact that leaders nowadays are chosen through sophisticated selection processes that
are able to test actual characteristics and abilities. Further, in times were organizations
let subordinates evaluate their leaders (Judge et al., 2002), there might be only little
room for overly confident managers. So indeed, individual confidence could result in a
status-enhancement effect, advancing promotions, but it might be reasonably be doubted
if those people are able to keep their leadership positions. Confidence can backfire, as
Vullioud, Clément, Scott-Phillips, and Mercier (2017) could show when they found that,
at first, people benefited from being overconfident, but as soon as their overconfidence
was revealed to others, overconfident people lost the trust of others and thus were ignored
more often.
Interestingly, the study found an interaction effect of position and achievement motivation. For managers, achievement motivation predicted the confidence in one’s own skills.
Managers who possess a strong achievement motivation are driven by ambitious goals.
These people prefer tasks that require effort and endurance and are more likely to become
leaders, as they challenge their own performance levels (Collins, Hanges, & Locke, 2004;
McClelland, 1961). Thus, it is very intuitive that highly achievement motivated leaders
are more likely to be very confident regarding their own performance, as this could be
a driving force of their success. There was no interaction found that would support
the hypothesis that females in the manufacturing sector have higher confidence in their
own skills compared to females in services. Niederle and Vesterlund (2007) raised the
question whether, although limited in numbers, there are females who enter competitive
settings, similar to males. It could be assumed that these females would possess similar
confidence levels to males and would significantly differ from females who are not willing
to enter competitive settings. However, the findings suggest that there is no need for
females to use confidence in own skills as an impression management strategy to cope
with the pressure and demands of a male-dominated environment. Again, the affiliation
to business departments could help to further the understanding of overconfidence bias as
it might be determined by business department. Similar to previous findings, high scores
on CRT lowered overconfidence, making more realitstic judgments, which validated the
data set (Noori, 2016; Hoppe & Kusterer, 2011). Analytical thinking helps individuals to
make more realistic judgments of their own performance and skills. Thus, the cognitive
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reflection test seems to be a suitable predictor to test the overconfidence bias in people.
Furthermore, firm size had a negative effect on confidence in own skills. The bigger the
organization was, the less confidence in their own skills was observed in individuals. One
could argue that individuals in larger companies had more competitors, which in turn
should produce more confidence. However, the fact that big companies are naturally faced
with inertia (Audia & Greve, 2006) might have an impact on the individual level. Big
companies operate along clear principles that, for instance, include collective bargaining
agreements, an active worker’s council, and decision processes that take considerably
more time. Hence, there might be no benefit for individuals to be highly confident as
the boundary conditions of the environment are preset. In contrast to Hügelschäfer and
Achtziger (2014), no significant effect of age or education was found in the present data.
It was predicted that managers would use more deception, explained by the pressure
to meet expectations that are tied to leadership roles. However, managers and employees
did not differ in their deceptive behavior. One reason that could explain comparable
levels of deception is that the participants in general followed the instructions and
most participants did not search the web for assistance. They were not aware of the
unobtrusive measure that was implemented, and thus one could have expected a greater
proportion of deceivers, but most appeared to be quite honest. Consequently, neither
leaders nor employees used deception as a self-enhancement strategy. This changed
when achievement motivation was included in the observation. In line with findings
on confidence, the interaction of achievement motivation and management position
contributed to the understanding of the influence of deception behavior. For managers,
achievement motivation predicted deception behavior. More achievement motivated
managers did deceive more often. This effect was not found for employees. This implies
that leaders are more willing to cheat (i.e. looking for outside information, not strictly
following the rules) to fulfill their performance goals. Results from earlier studies
confirmed the link between achievement motivation and deception (Niiya et al., 2008).
Van Yperen et al. (2011) found that performance goals compared to other goals were
those for which people most frequently cheated.
Most strikingly, females in the manufacturing sector deceived significantly more often
than males. It is argued that deceiving to increase one’s own performance might function as a self-enhancement strategy. Females in the manufacturing sector made use of
this self-enhancement strategy more often than males. This is interesting, as females
assumingly searched the web for information, although participants were explicitly asked
to stay with the test. None of the participants did know that cheating was recorded,
therefore cheating was not impression management but rather self-enhancement. The
anonymity helped females to cheat, as there was no danger to be discovered, which in
turn could have inhibited their motivation to cheat. In line with this finding, females
deceived more (i.e., breaking the rules and putting more effort into appearing competent)
than males in a setting not directly connected to their work, where no punishment could
be expected, where they had the feeling of anonymity and only a limited interaction
with the receiver of the information (Conrads & Lotz, 2015). Hence, females in the
male-dominated manufacturing sector used deception to increase performance. This
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self-enhancement strategy helped females to appear in a more positive light. Organizational contexts fuel the need for self-enhancement strategies, as these environments
challenge the self-esteem of individuals. Higher evaluation pressure and stress levels are
more apparent in the manufacturing sector than in the service sector, which might be
especially important for females, as they could use deception as a performance enhancing
strategy. The desire to fit in and to pursue good interpersonal relationships seems to
explain the increased level of deception behavior of females (Marchewka et al., 2012;
Tyler & Feldman, 2004). Hence, it is concluded that females in male-dominated industries
feel more under pressure than in female-dominated industries and used deception as a
self-enhancement strategy to increase acceptance. Males in the service sector cheated
more than males in manufacturing sector. This behavior was in line with results on
overconfidence where males in services used overconfidence as impression management
strategy to appear more competent. Therefore, males in the service sector not only
engaged in impression management but also in self-enhancement to compensate the
feelings that come along with an gender-incongruent workplace environment.
The data of study 1a did not support the notion that cognitive reflection, overconfidence,
and deception explain general differences in gender and managerial level. The findings
rather suggest that organizational dynamics of the workplace environment significantly
influence psychological characteristics, drawing a more complex picture of females and
males at the workplace. In line with role congruity theory (Eagly Karau, 2002), the
number of females and males shape the organizational culture and work ethic within a
business sector. The theory was predominantly applied to explain the underrepresentation
of females in leadership. Strikingly, evidence was found that a gender-incongruent
environment affected males as well. The findings emphasize that field studies in actual
workplace settings might deliver different results than laboratory studies. This definitely
helps to increase the understanding of gender differences at work. The present study
confirms that field studies have a great potential for researchers to gain novel insights to
understand gender differences in organizations.
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8. Study 1b: Business
8.1. Introduction
Study 1a provided some evidence that gender and manager-employee differences on cognitive reflection, confidence in own skills, and deception exist and that female-dominated
and male-dominated work contexts influence these differences. It has proven helpful to
survey participants in their actual work environment, as some results of study 1a differ
from previous findings in the literature that have mainly emerged from the laboratory.
This stresses the importance of field research in organizations, as the complexity of these
environments has an impact on individual behavior. Thus, one goal of study 1b was
to examine whether results from study 1a could be confirmed. Another aim was to
investigate other aspects of the work context (i.e., power motivation, fear of negative
evaluation, and political skill), to extend knowledge on gender differences in managers and
non-managers. This fills an important gap, as systematic field research on psychological
characteristics is still rare.

8.2. Present Research
Study 1b resumed the hypotheses of study 1a for cognitive reflection, confidence in own
skills, and deception behavior and their role regarding gender differences in managers and
non-managers in different workplace settings. Additionally, the concept was enhanced by
looking at the impact of power motivation (Schönbrodt & Gerstenberg, 2012), Fear of
Negative Evaluation (Leary, 1983), and Political Skill (Blickle et al., 2009; G. R. Ferris
et al., 2005) as control variables.

8.3. Method
8.3.1. Participants
The recruitment of participants was similar to study 1a. Again, a list of companies
and firms’ e-mail formats was gathered by the researcher and matched with names of
managers and employees on business networks. It was controlled whether participants
had already received an invitation to the previous study. These were removed from the
list. Approximately 9.000 e-mail addresses were created. The link to the online study was
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send out via a personalized e-mail and the link was publicly not available. Six hundred
sixty-eight professionals took part in the online study. The sample was comprised of
246 females and 422 males, of which were 74 female managers and 177 male managers,
172 female employees, 245 male employees. 290 participants (78 female) worked in the
service sector (e.g. banking, insurance, healthcare, hospitality) and 378 participants (168
female) worked in the manufacturing sector (e.g. automotive, transportation, energy,
engineering). The average age was 38.26 years (SD = 9.33). Most participants (87.1%)
worked in companies with more than 2.000 employees. 68.9% of participants had at
least a college degree and 50.1% of participants had no children. After completing the
questionnaire, participants could participate in a lottery and win a voucher of 300 euros.
Data collection took place between September 2017 and January 2018.

8.3.2. Material and Procedure
The concept of the present study was identical to study 1a, except for the control
variables that were used. After participants completed the main questionnaire, including
the Cognitive Reflection Test (Frederick, 2005), confidence in own skills, and deception,
they answered three control variables. These were power motivation (Schönbrodt &
Gerstenberg, 2012), Fear of Negative Evaluation (Leary, 1983), Political Skill (Blickle et
al., 2009; G. R. Ferris et al., 2005), and demographics5 . The reasons to include these
control variables were as follows. Power motivated individuals are more likely to emerge
as leaders because they are more focused on their own goals and act according to their
own judgments (McClelland & Watson, 1973). Political skill is considered to be an
interpersonal style which helps individuals to be able to adjust and adapt their behavior
to different social situations and environments (G. R. Ferris et al., 2005) and is linked to
leadership (Treadway et al., 2004). Fear of Negative Evaluation describes a condition in
which people are anxious that they make a poor impression on others (Khair & Fatima,
2017). The study was created using SoSci Survey (Leiner, 2014).

8.4. Results
8.4.1. Descriptive Results
Table 8.1. reports means and standard deviations of participants’ performance on the
CRT (Frederick, 2005), correct answers of general knowledge questions, confidence ratings,
confidence indices, deception scores for general knowledge questions, power motivation,
fear of negative evaluation and political skill. On average, participants answered 64.8%
(SD = 32.4) of CRT items correctly (average of 1.94 items). Regarding confidence in
own skills, participants answered on average 57.5% (SD = 22.8) of general knowledge
questions correctly and they had an average confidence rating of 55.9% (SD = 18.4).
5

Participants on average spent 16min 28sec (SD = 5min) to complete the questionnaire (outliers
excluded).
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Hence, the descriptive statistics indicated a fairly realistic judgment of participants
of -0.02% (SD = 23.6). Participants cheated on 1.01 (SD = 1.54) out of six general
knowledge questions.
Table 8.1.: Study 1b: Descriptive Statistics
All

Variable
CRT (Frederick, 2005)
Confidence in Own Skills
Correct Answers
Confidence Rating
Confidence Index
Deception (GK Section)
Power Motivation
Fear of Negative Evaluation
Political Skill

Gender

Position

Sector

N = 668

Females
n = 246

Males
n = 422

Employees
n = 417

Managers
n = 251

Services
n = 290

Manufacturing
n = 378

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

.648
(.324)

.585
(.340)

.685
(.308)

.644
(.322)

.655
(.327)

.643
(.317)

.653
(.329)

.575
(.228)
.559
(.184)
-.016
(.236)
1.015
(1.538)
3.789
(0.966)
2.884
(0.843)
4.702
(0.950)

.546
(.224)
.528
(.196)
-.018
(.235)
1.065
(1.605)
3.625
(0.981)
3.018
(0.881)
4.713
(0.959)

.592
(.229)
.577
(.174)
-.015
(.236)
0.986
(1.499)
3.884
(0.945)
2.807
(0.812)
4.695
(0.946)

.565
(.224)
.543
(.186)
-.022
(.227)
1.036
(1.551)
3.592
(0.966)
2.978
(0.847)
4.568
(0.982)

.593
(.234)
.586
(.177)
-.007
(.250)
0.980
(1.519)
4.116
(0.876)
2.729
(0.815)
4.923
(0.851)

.567
(.220)
.564
(.182)
-.003
(.240)
1.035
(1.569)
3.756
(0.967)
2.830
(0.853)
4.666
(0.955)

.582
(0.235)
.555
(.185)
-.026
(.232)
1.000
(1.516)
3.814
(0.967 )
2.926
(0.834)
4.729
(0.946)

The control variables power motivation (Schönbrodt & Gerstenberg, 2012), Fear of
Negative Evaluation (Leary, 1983) and Political Skill (G. R. Ferris et al., 2005) showed
good internal consistency. Power motivation yielded a Cronbach’s alpha of .832. This
value corresponds with the consistency (– = .89) reported by Schönbrodt and Gerstenberg
(2012). Cronbach’s alpha of Fear of Negative Evaluation was .925. This value corresponds
with Cronbachs alpha of .94 reported by Carleton, Collimore, McCabe, and Antony
(2011). Political skill yielded a Cronbach’s alpha of .89. This value corresponds with
alphas between .79 and .87 reported by G. R. Ferris et al., 2005.

8.4.2. Cognitive Reflection Test
At first, the items of the cognitive reflection test were observed. Table 8.2. displays the
different response types for every item. Each CRT item was correctly solved by at least
half of the participants (>58% for each item). Item 4 (stocks) diverged from the other
items with a proportion of 88% of participants that correctly answered the item. This
was similar to Study 1a. The item was thus excluded from further analysis. Thirty five
percent of participants were able to answer all three items correctly, indicating a ceiling
effect.
On average, participants answered 64.82% (SD = 32.4) of the CRT items correctly,
participants gave 22.65% intuitively wrong (SD = 24.8) answers and 12.52% of the
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Table 8.2.: Study 1b: Performance on CRT Items

Items
CRT1 Water
CRT2 School
CRT3 Pig
CRT4 Stocks
Correct
72.90%
58.68%
62.87%
88.62%
Intuitive Error
13.02%
22.46%
32.49%
7.04%
Non-Intuitive Error
14.08%
18.86%
4.67%
4.34%
M (SD)
72.90%(44.48) 58.68% (49.27) 62.87% (48.35) 88.62% (31.77)
responses were non-intuitively wrong (SD = 20.2). To investigate the performance
on the CRT (Frederick, 2005), linear regression models were conducted, see Table 8.3
(ordered logistic regressions delivered similar results; see A.3 in appendix). In Model 1,
the dummies manager (vs. non-manager), gender (male vs. female), and business sector
(manufacturing vs. service) were included. In Model 2, the concluding interactions were
added. In Model 3, the predictors response time (log), Fear of Negative Evaluation and
Political Skill were added. In Model 4, education, age, and the interaction of Fear of
Negative Evaluation and response time were included.
The regressions confirm the hypothesis on gender differences on CRT performance.
Males significantly perform stronger on CRT items compared to females. This effect
remained robust across all models. There was no main effect of position and business sector.
Overall, interactions were also not significant. However, because of the study’s unique
dataset and research focus, an exploratory analysis of slopes was conducted regarding
the interaction of position and business sector This showed that managers might indeed
differ among business sectors. Managers who worked in the manufacturing sector had
a higher CRT performance than leaders from the service sector (simple effects; b =
.11, SE = .05, t = 1.90, p < .10). There was no similar effect for employees. In contrast
to previous findings from the literature and from Study 1a, the time spend on solving
the test had no significant impact on the performance of participants. However, Fear of
Negative Evaluation (Carleton et al., 2011) predicted CRT performance. Participants
with high levels of Fear of Negative Evaluation displayed higher CRT scores. Political
Skill (G. R. Ferris et al., 2005) significantly influenced CRT scores. Participants with
high levels of Political Skill showed weaker CRT performances. The present analysis
did not show a significant influence of age on CRT scores. The influence of education
was significant and replicated findings from study 1a. The more educated participants
were, the better they performed on the CRT. Hence, being male, a manager (in the
manufacturing sector), low in Political Skill and high in Fear of Negative Evaluation were
the strongest predictors of performance on the Cognitive Reflection Test.
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Table 8.3.: Study 1b: Linear Regressions on Cognitive Reflection Test

Variable

Model 1

Model 2

Model 3

Male

0.105***
(0.026)
0.001
(0.026)
0.028
(0.026)

0.124**
(0.048)
-0.052
(0.056)
0.029
(0.048)
-0.047
(0.054)
0.02
(0.056)
0.075
(0.052)

0.125***
(0.048)
-0.04
(0.056)
0.024
(0.048)
-0.041
(0.054)
0.02
(0.055)
0.082
(0.052)
0.023
(0.017)
0.023*
(0.013)
-0.026**
(0.013)

Model 4

0.124**
(0.048)
Manager
-0.036
(0.056)
Manufacturing
0.014
(0.048)
Male x Manufacturing
-0.036
(0.054)
Male x Manager
0.006
(0.056)
Manager x Manufacturing
0.069
(0.053)
Response Time
0.025
(0.017)
Fear of Negative Evaluation
0.025**
(0.013)
Political Skill
-0.026**
(0.013)
Age
0.004
(0.014)
Education
0.051***
(0.016)
Constant
0.566*** 0.568*** 0.462*** 0.218*
(0.028)
(0.043)
(0.086)
(0.113)
N
668
668
668
657
R2 adj.
0.019
0.019
0.029
0.041
F
5.405*** 3.152*** 3.211*** 3.538***
R2
.019
.000
.010
.012
Notes. Standard errors in brackets. Model 4 misses 11 participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.

8.4.3. Confidence in Own Skills
Correct Answers
At the beginning of the analysis, the performance of participants on the general knowledge
questions was investigated. A two-sample t-test was conducted to investigate cheating
(i.e., switching browser windows) and to exclude cheaters if necessary. Participants
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who cheated on the general knowledge items (cheaters defined as cheating score > 3)
had significant higher performance (M = .72, SD = .18, n = 70) compared to participants who did not cheat (M = .56, SD = .23, n = 598), Wilcoxon Rank-Sum test,
z = ≠5.64, p < .000. For that reason, all cheaters (n = 70) were excluded from further
analysis on correct answers, confidence ratings, and in the investigation of the confidence
index. On average, participants solved 55.88% (SD = 22.7) of the questions correctly.
The percentage of correct answers for each single item ranged from .358 to .659. Thus,
all items met the criteria of the pretest regarding medium item difficulty. A three-way
ANOVA with the between-subject factors manager (vs. non-manager), gender (male
vs. female), and business sector (manufacturing vs. service) showed a significant effect
of gender, F (1, 590) = 4.82, p < .05, ÷p2 = .01. On average, males (M = 0.58, SD =
0.23, n = 384) performed better than females (M = 0.52, SD = 0.22, n = 214). There
was a significant effect of position, F (1, 590) = 5.48, p < .05, ÷p2 = .01. On average, managers (M = 0.58, SD = 0.23, n = 228) performed better than employees
(M = 0.54, SD = 0.22, n = 370). There was no significant effect of business sector,
F < 1. The analysis revealed a significant interaction between business sector and gender
F (1, 590) = 4.29, p < .05, ÷p2 = .01. Post hoc two-sided t-tests revealed that this effect
was significant for males in the manufacturing sector (M = 0.61, SD = 0.24, n = 190)
who performed better than males in the service sector (M = 0.55, SD = 0.22, n = 194),
t(382) = ≠2.36, p < .05. There was no difference between sectors for females (n.s.).
Further, males in the manufacturing sector (M = 0.61, SD = 0.24, n = 190) performed
better than females in the manufacturing sector (M = 0.52, SD = 0.22, n = 150),
t(338) = ≠3.63, p < .000. There was no difference between males and females in services
(n.s.). Additionally, the main effect of gender was not driven by the education level of
males (M = 4.75, SD = 0.87, n = 377) and females (M = 4.83, SD = 0.68, n = 213),
WRS test, z = ≠0.49, p = .62.
Confidence Rating
The average confidence rating across the set of general knowledge questions was calculated.
On average, participants had a confidence rating of 0.55 (SD = 0.18). A three-way
ANOVA with the between-subject factors manager (vs. non-manager), gender (male vs.
female), and business sector (manufacturing vs. service) was conducted. The ANOVA
showed a significant effect of gender, F (1, 590) = 5.61, p < .05, ÷p2 = .01. On average,
males (M = 0.56, SD = 0.17, n = 384) reported higher confidence levels than females
(M = 0.51, SD = 0.19, n = 214). There was a significant effect of position, F (1, 590) =
10.8, p < .01, ÷p2 = .02. On average, managers (M = 0.58, SD = 0.17, n = 228) had
higher confidence ratings than employees (M = 0.53, SD = 0.18, n = 370). There was no
significant main effect of business sector, F < 1. These main effects were qualified by
significant interactions. The analysis revealed a significant interaction between position
and gender F (1, 590) = 5.46, p < .05, ÷p2 = .01. Post hoc two-sided t-tests revealed
that this effect was significant for male employees (M = 0.56, SD = 0.17, n = 222) who
had higher confidence ratings than female employees (M = 0.48, SD = 0.19, n = 148),
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t(368) = ≠3.96, p < .000. There was no difference between male and female managers
(n.s.). Also, there was a significant interaction of gender and position. Female managers
(M = 0.57, SD = 0.20, n = 66) had higher confidence ratings than female employees
(M = 0.48, SD = 0.19, n = 148), t(212) = ≠3.08, p < .01. There was no difference
between male employees and managers (n.s.).
Confidence Index
Equivalent to study 1a, the measure for confidence in own skills is the average confidence
minus the percentage of correct answers, both expressed as frequencies. The confidence
index ranges from -1 to 1, with negative values indicating underconfidence, positive
values indicating overconfidence and values around zero indicating a realistic confidence
judgment. Confidence in own skills ranged from -.72 to .62. Again, all cheaters were
excluded from analysis. To investigate the confidence in own skills, linear regressions were
computed (see Table 8.4.). Model 1 included the variables manager (vs. non-manager),
gender (male vs. female), and business sector (manufacturing vs. service). Model 2
included the corresponding interaction terms. In Model 3, CRT performance, Power
Motivation, Fear of Negative Evaluation, Political Skill, and the interaction terms of Fear
of Negative Evaluation with position and gender, and the interaction of position and
power motivation were integrated. In Model 4, age, firm size and education were added.
The regressions did not confirm that males displayed higher confidence in own skills
in general. However, there was a significant interaction effect of gender and business
sector in model 4. Males who worked in services were more confident in their own skills
than males in manufacturing (simple effects; b = ≠.051, SE = .03, t = ≠1.70, p = .10). A
one-sample t-test showed that the level of confidence in own skills for males in service
did not significantly differ from zero. Hence, males in services had a realistic judgment
in own skills, t(193) = 0.82, p = .41. The same test did however show that the level of
confidence in own skills for males in manufacturing was significantly different from zero.
Hence, males in manufacturing were underconfident in own skills, t(189) = ≠2.16, p < .05.
However, this effect should not be overinterpreted, as the interaction effect was only
significant in model 4. There was no significant sector effect for females. Furthermore,
there was a significant interaction effect of Fear of Negative Evaluation and gender. For
males, Fear of Negative Evaluation predicted confidence in own skills (simple effects;
b = .03, SE = .015, t = 2.05, p < .05). The more fear of negative evaluation males
report, the more confidence in own skills they display. This did not apply to females.
The regressions did not confirm that managers in general displayed a higher confidence
in own skills. However, there was a significant interaction effect of Fear of Negative
Evaluation and position. For managers, Fear of Negative Evaluation predicted confidence
in own skills (simple effects; b = ≠.051, SE = .021, t = ≠2.42, p < .05). The more
managers reported to fear negative evaluation, the less confidence in own skills they
displayed 6 . This did not apply to employees. Also, this effect was not robust in the
6

A regression model that included a three-way interaction of Fear of Negative Evaluation, gender and
position was not significant (b = ≠.03, SE = .04t = ≠0.84, p = .398).
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Table 8.4.: Study 1b: Linear Regressions on Confidence in Own Skills

Variable

Model 1 Model 2

Model 3

Male

-0.008
(0.021)
0.004
(0.020)
-0.031
(0.020)

0.051
(0.039)
0.013
(0.045)
0.022
(0.038)
-0.071
(0.043)
-0.036
(0.044)
-0.023
(0.041)
-0.003
(0.010)
-0.007
(0.013)
-0.017
(0.018)
0.030***
(0.010)
0.048**
(0.020)
0.049**
(0.021)
-0.033
(0.021)

0.044
(0.039)
Manager
0.006
(0.045)
Manufacturing
0.024
(0.038)
Male x Manufacturing
-0.075*
(0.043)
Male x Manager
-0.027
(0.044)
Manager x Manufacturing
-0.029
(0.042)
CRT
0.002
(0.010)
Power Motivation
-0.005
(0.013)
Fear of Negative Evaluation
-0.022
(0.018)
Political Skill
0.030***
(0.010)
Male x FNE
0.052**
(0.020)
Manager x Power Motivation
0.058***
(0.022)
Manager x FNE
-0.031
(0.021)
Age
0.004
(0.011)
Firm Size
0.007
(0.012)
Education
-0.035***
(0.013)
Constant
0.011
-0.033
-0.029
0.11
(0.023) (0.035)
(0.035)
(0.086)
N
598
598
598
586
R2 adj.
.000
.000
.036
.048
F
0.809
0.897
2.404** 2.824***
Notes. Standard errors in brackets. Model 4 misses 12 participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.
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0.047
(0.039)
0.041
(0.045)
0.020
(0.039)
-0.064
(0.043)
-0.041
(0.044)
-0.015
(0.041)

Model 4

following model. Furthermore, a significant interaction of power motivation and position
was found. For managers, power motivation predicted confidence in own skills (simple
effects; b = .04, SE = .018, t = 2.41, p < .05). The more power motivated managers
were, the more confidence in own skills they displayed. This did not apply to employees.
In contrast to study 1a, the performance on the CRT did not predict confidence in
own skills. In addition, education influenced confidence in own skills. Higher levels of
education reduced confidence in own skills. Firm size and age did not predict confidence
in own skills. Hence, being a power motivated manager, being male who fears negative
evaluation, being a manager who fears negative evaluation, and being higher educated
were the strongest predictors of confidence in own skills.

8.4.4. Deception Behavior
Deception was again operationalized by counting the number of browser tab switches.
For every question where a participant switched browser tabs (independent of how many
times, as long as the participant switched), one point was added to the deception score.
Six questions were used in the general knowledge section, thus the sum of points for the
deception score ranged from 0 to 6 (six questions in total). Participants had an average
deception score of 1.01 (SD = 1.54). A large percentage of the participants (59.6%)
were purely honest and did not check the web at all and only a small proportion of
participants were “heavy cheaters” (0.9%), see Figure 8.1.
Figure 8.1.: Study 1b: Cheating Score

To draw a distinctive line between cheaters and non-cheaters and to allow a more
detailed analysis between these two groups, participants with a cheating score of 0-3 were
defined as non-cheaters and participants with a cheating score of 4-6 were considered
cheaters. Again, note that the term cheating describes a behavior that is against the
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rules established in the survey, but it does not involve the active deception of another
person. Participants could well expect to get away with the behavior undetected and
achieving a better performance did not directly harm other participants (e.g., they did
not take credit for other people’s work). A Wilcoxon Rank-Sum test examined whether
cheaters and non-cheaters differed regarding their percentages of correct answers during
the general knowledge section. There was a significant difference between the performance
of non-cheaters who answered 55.8% (SD = 22.7, n = 598) correctly and cheaters who
answered 71.6% (SD = 18.0, n = 70) correctly, WRS test, z = ≠5.64, p < .000. On the
item level, the results are supported (see Appendix A.3.). Except for two items, cheaters
performed significantly better on the general knowledge questions. A further examination
of deception behavior was done by running a Spearman’s correlation on decision time
and number of correct answers. There was a strong positive correlation between correct
answers and decision time, which was statistically significant (ﬂ = .129, p = .001). This
result was driven neither by cheaters, nor by non-cheaters, as separate correlations
revealed, p.188.
Table 8.5. displays the results of the linear regressions on deception behavior. In the
first model, the variables of manager (vs. non-manager), gender (male vs. female), and
business sector (manufacturing vs. service) were included. In Model 2, the corresponding
interaction terms were included. In Model 3, the predictors of power motivation, Fear of
Negative Evaluation, Political Skill and the interaction of gender and Fear of Negative
Evaluation were added. Finally, in Model 4 it was controlled for age, education and
firm size. The regressions did not confirm that managers cheated on general knowledge
questions more than employees, and neither the interaction with position nor with
business sector was significant. Additionally, gender did not predict deception behavior.
However, there was a significant interaction effect of Fear of Negative Evaluation and
gender. For females, Fear of Negative Evaluation negatively predicted deception (simple
effects; b = ≠.22, SE = .09, t = ≠2.27, p < .05). The more Fear of Negative Evaluation
females reported, the less they deceived. This did not apply to males. Power motivation
did not predict deception. Furthermore, Political Skill predicted positively deception.
The more Political Skill participants reported, the higher was their tendency to cheat.
Firm size and age also predicted deception. The bigger the firm was, and the older
participants were, the less the participants cheated on the general knowledge questions.
Hence, being a female who fears negative evaluation, being politically skilled, being older
and working in a big company were the strongest predictors of confidence in own skills.
Next, deception behavior in the cognitive reflection test was observed. Similar to
the general knowledge section, for every question where a participant switched browser
tabs (independent of how many times, as long as the participants switched), one point
was added to the deception score. Three items were used in the CRT, thus the sum of
points for the deception score ranged from 0 to 3 (three questions in total). Non-cheaters
(N = 620) were participants who had a cheating score of 0-1, cheaters (N = 48) were those
who had a cheating score of 2-3. On average, participants cheated on .40 (SD = .68) of
three items. A WRS test examined whether cheaters and non-cheaters differed regarding
their percentage of correct answers on the CRT. There was no significant difference
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Table 8.5.: Study 1b: Linear Regressions on Deception

Variable

Model 1

Model 2

Model 3

Male

-0.083
(0.126)
-0.051
(0.124
-0.054
(0.123)

-0.292
(0.232)
-0.13
(0.269)
-0.243
(0.231)
0.279
(0.262)
0.106
(0.267)
0.003
(0.252)

-0.266
(0.233)
-0.18
(0.274)
-0.182
(0.231)
0.212
(0.262)
0.135
(0.270)
-0.001
(0.252)
-0.218**
(0.096)
0.125*
(0.064)
-0.082
(0.066)
0.197
(0.124)

Model 4

-0.09
(0.234)
Manager
-0.075
(0.275)
Manufacturing
-0.116
(0.230)
Male x Manufacturing
0.125
(0.261)
Male x Manager
0.095
(0.271)
Manager x Manufacturing
0.11
(0.257))
Fear of Negative Evaluation
-0.259***
(0.096)
Political Skill
0.141**
(0.064)
Power Motivation
-0.127*
(0.067)
Male x FNE
0.229*
(0.124)
Age
-0.223***
(0.066)
Education
-0.122
(0.076)
Firm Size
-0.159**
(0.075)
Constant
1.117*** 1.27*** 1.262*** 2.384***
(0.136)
(0.205)
(0.207)
(0.502)
N
668
668
668
R2 adj.
0.000
0.000
0.002
0.026
F
0.25
0.328
1.124
2.325***
R2
.000
.000
.002
.024
Notes. Standard errors in brackets. Model 4 misses participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.
between the performance of non-cheaters who answered 0.64 (SD = 0.32) correctly and
cheaters who answered 0.70 (SD = 0.30) correctly, WRS test, z = ≠1.11, p = .26. This
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effect was similar to study 1a. For that reason, deception on the CRT was not further
investigated.
Validation of Sample: Power Motivation To validate the data of the present study, it
was controlled for power motivation as it is a good predictor of hierarchy (Hernandez Bark
et al., 2016; McClelland & Boyatzis, 1982). There are robust findings that power
motivation is higher for individuals in leadership positions (e.g. in management, politics).
Thus, it serves as a good measure to validate the sample. A two-sample t-test was
conducted to examine the difference in power motivation between managers and employees.
Employees were significantly less power motivated (M = 3.59; SD = 0.96, n = 251)
compared to managers (M = 4.11; SD = 0.87, n = 417), t(567) = ≠7.21, p < .000.
Hence, power motivation support the validity of the present sample.

8.4.5. Study 1b: Overview Results
Table 8.6.: Results of Study 1b

Hypothesis
H11
H12

CRT

H22

H32

supported

Higher CRT scores by managers than employees.

not supported

than females in services.
Confidence in
Own Skills

H23
H31

Higher CRT scores by males than females.
Higher CRT scores by females in manufacturing

H13
H21

Result

Higher confidence by males than females.

partly supported

Higher confidence by managers than employees.

partly supported

Higher confidence by females in manufacturing
than females in services.

Deception

not supported

Managers deceive more than employees.
Females in manufacturing deceive more
than females in services.
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not supported

not supported
not supported

8.5. Discussion
In line with previous findings, gender differences on the Cognitive Reflection Test
(Frederick, 2005) were significant. Males scored higher on the test, independent of
position and business sector. As this effect was found in many studies and replicated the
results of study 1a, this seems to be a very robust finding that occurs in various contexts.
In general, managers did not have higher performances on the test than employees,
which was similarly to findings from study 1a. However, this finding was qualified by an
interaction effect that showed that managers did differ among business sectors. Managers
in the manufacturing sector had higher CRT scores than managers in the service sector.
Such an effect was not found for employees. One explanation for this effect could be
based on sector-specific requirements that need to be satisfied by individuals who want to
take on a leadership position. Intuitively, a manager in the manufacturing sector needs
to have the ability to understand the technical aspects of the industry to be effective.
This is in line with a literature review on cognitive styles by Armstrong, Cools, and
Sadler-Smith (2012), who emphasized the importance of work environments on cognitive
styles. According to the authors, individuals seek environments that resemble their own
cognitive style. The better an individual’s cognitive style fits to the environment, the
better they perform at work (Chan, 1996). This aspect is supported further by the
professional background of managers. Engineers tend to have a more rational thinking
style (Cabantous & Gond, 2010) compared to other professions and are more likely to
work in the manufacturing sector. Thus, engineers might perform better on the CRT.
This notion is supported by Frederick (2005), who compared students from different
universities on the CRT. Students who were enrolled at the Massachusetts Institute
of Technology (MIT), a prestigious university with a strong technical focus, answered
more questions correctly than any other student group. Thus, a person who looks for
and receives a technical education tends to and is trained to think in a very analytical
way. The technical nature of the manufacturing industry is met by a disproportionate
share of such technically educated people. Hence, it is suggested that managers with a
more analytical thinking style fit better to a more technical (and hence more analytical)
environment such as the manufacturing sector and predominantly choose to work there.
Similar to study 1a, the data did not confirm that females in the manufacturing
sector show a stronger performance on the CRT than females in the service sector. This
indicates that females in the manufacturing sector in this sample did not hold typical
manufacturing job roles and thus did not differ from females in the service sector (Hayes
& Allinson, 1998). The individual level of Fear of Negative Evaluation influenced the
CRT score. The more an individual was afraid of being negatively evaluated by others,
the higher his or her performance on the CRT. Fear of Negative Evaluation describes
a condition in which people are anxious that they make a poor impression on others
and then suffer negative consequences. Fear of Negative Evaluation has its roots in
social anxiety (Vagos et al., 2016). This anxiety leads people to be attentive and to
pay close attention to the impression they make on others. Further, fear of negative
evaluation is linked to performance. People who fear negative evaluations are afraid
that they fail to comply with performance standards of others (Weeks, Heimberg, &
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Rodebaugh, 2008). Hence, these individuals thoughtfully monitor their performance and
try to fulfill performance requirements. It suggests that participants who are afraid of
negative evaluations have an increased awareness that their individual behavior could
provoke certain behavior in others. So, they need to reflect and think things through
to feel in control of situations which in turn regulates their anxiety. However, it has to
be noted that previous research related Fear of Negative Evaluation to low managerial
performance (Young, Arthur, & Finch, 2000). Thus, although individuals with a high
levels of Fear of Negative Evaluation performed better on the Cognitive Reflection Test,
the test did not represent high stakes and negative consequences were negligible. In a
complex and high-stakes workplace setting, participants that fear negative evaluations
might not be able to control their anxiety in a similar way.
Further, the findings of study 1b suggest that Political Skill affected performance on the
Cognitive Reflection Test. Participants who possess high levels of political skill performed
worse on the test. Political Skill is an interpersonal style which helps individuals to adjust
and adapt their behavior to different social situations and environments. Hence, Political
Skill is a social skill that includes social astuteness, which might be based on “gut feeling”
(G. R. Ferris et al., 2005). Therefore, politically skilled individuals tend to rely on their
intuitions, which explains why they have lower CRT scores. This was supported by a
significant, albeit weak, positive correlation between Political Skill and intuitive errors on
the CRT, (ﬂ = .077, p < .05). Again, education predicted CRT performance, replicating
the findings of study 1a.
In contrast to previous findings from literature but in line with study 1a, the present
data did not confirm significant gender differences on confidence in own skills. Thus,
males and females in general did show similar confidence levels. While there was an
interaction in study 1a that showed that males in services were more confident than
females, the findings of the present study draw a slightly different picture. Males in
services were realistic about their performance while males in the industry displayed
slight levels of underestimation of their performance. This effect was driven by different
performances on the general knowledge section. Males in manufacturing significantly
performed better than males in services but where less well calibrated. However, this
effect should not be over-interpreted, as this effect was not robust across regression
models.
Furthermore, the current study displayed interesting results that shed some new light
on the influencing factors that drive confidence in own skills. For males, there is a
significant link between Fear of Negative Evaluation and confidence in own skills. For
males, the more they were afraid of being negatively evaluated by others, the more
confidence in own skills was displayed. This suggests that males who are more worried
about outside perception, might increase their confidence judgment to deal with these
concerns. This is in line with findings that show that individuals who display high
levels of fear of negative evaluation engaged in impression management (Khair & Fatima,
2017). This is similar to findings from study 1a, where males in services reacted to
a gender-incongruent setting with increased confidence in own skills. These aspects
could indicate that males, whenever they are pressured, react with an increase in their
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confidence judgements, to better deal with the situation and maybe even to advance
competence and acceptance in their workplace settings.
In addition, managers’ fear of negative evaluation was inversely related to confidence
estimations. The more managers feared the evaluation of others, the less confident
they were. Such a pattern could imply that managers are well aware that, as leaders,
their behavior and performance is observed and judged by others. Therefore, managers
might feel pressure to adjust their behavior, as their position is also dependent on
benevolent evaluations of colleagues and subordinates. It suggests that managers who
fear to be evaluated by others might be intuitively aware that confidence in own skills
may backfire (Vullioud et al., 2017). This in turn may induces managers to dampen
their confidence estimations to appease tensions and to appear more approachable.
Furthermore, managers’ fear to be evaluated negatively could induce self-doubts and an
awareness for personal shortcomings, thus lowering confidence in own skills.
Managers who were highly power motivated, were more confident in own skills. The
result was in line with earlier findings by Fast et al., 2012 who examined the effect
of power motivation on confidence. The authors could show that power motivation
resulted in overconfidence in own skills. In general, power motivation is closely linked to
leadership. Power motivated individuals are more likely to emerge as leaders because they
are more focused on their own goals and act according to their own judgments. Thus, it
is not surprising that power motivated managers are more confident. Additionally, this
finding takes up the interaction of achievement motivation and position in study 1a, that
displayed a connection in the same direction. Further, both findings confirm (Mcclelland,
1985) claim that links achievement and power motivation to leadership.
Additionally, Political Skill resulted in higher confidence in own skills. Individuals high
in Political Skill possess social astuteness which generates a feeling of control (Perrewé,
Ferris, Funk, & Anthony, 2000). Moreover, and as mentioned above, Political Skill means
that people rely on their own strengths and competencies. Hence it is plausible that they
are confident in their abilities and display a strong confidence in their own skills. Also,
participants’ level of education influenced confidence in own skills. A higher educational
level resulted in higher confidence in own skills in the general knowledge task, which is in
line with findings from Hügelschäfer and Achtziger (2014) who found a similar relationship.
Although participants did not know that their deception behavior was measured,
females who feared negative evaluation cheated less. This suggests the feat of negative
evaluation might have invoked an (irrational) fear of being discovered cheating. Thus,
females might not have dared to cheat and thus presented their actual performance. This
is interesting, as one could have thought that the assumed invisibility of cheating would
have encouraged females to cheat, to improve their performance and to appear in a more
positive light.
However, females with high levels of Fear of Negative Evaluation seem to have a
heightened sensibility for interpersonal relations and contexts which they are not willing
to put at risk by engaging in deception behavior. They do not consider the option
to increase performance which would make them appear more competent in terms of
performance. Instead, females with a higher fear of negative evaluation are more likely
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to behave according to social norms and they might even enjoy following these norms
and rules. Hence, for females who fear negative evaluation of others, place a greater
importance on being socially accepted than being respected for achievements. Hence,
this might draw a line to findings of Niederle and Vesterlund (2007) in which females
displayed lower levels of risk and competitiveness. Females who fear evaluations of others
might tend more often to weigh whether the benefits of a risky decision outweigh the
disadvantages.
On the contrary, individuals with a high level of political kkill cheated more often to
improve performance. Politically skilled individuals possess a high sensibility for the
needs and perceptions of others (G. R. Ferris et al., 2005). Therefore, Political Skill
could be considered as a form of impression management, to appear in the best possible
light. If that is true, cheating on a performance task (with low stakes of being discovered)
seems to be a suitable tool to appear competent. People who are high in Political Skill
seem to have a need to create the most favorable impression. This again gives them
a higher level of control of situations and behavior of people which is very typical for
politically skilled individuals (Zellars, Perrewé, Rossi, Tepper, & Ferris, 2008).
Surprisingly, individuals who are highly power motivated engaged less often in deception.
One explanation for this could be that power motivated people rather favor to rely on their
own competencies and are less responsive to the influence by others. Power motivated
people might not be concerned about external perceptions and therefore simply see no
necessity to deceive. Assuming that deception functions as a self-enhancement strategy,
power motivated people might think that they are great performers and do not require
additional help. This would be in line with the fact that power motivated individuals
take advice less often, neither from experts nor from novices (Tost, Gino, & Larrick,
2012). This could explain why they do not look up the answers for the general knowledge
questions either.
To sum up, the data of study 1b affirmed the importance of the business environment for
examining females and males at work. Further, the control variables proved helpful in
understanding gender differences on confidence in own skills and deception, and increased
the insights into behavioral mechanisms of females and males. Comparing findings from
study 1a and study 1b, it has to be noted that the results reflect the inhomogeneity of
workplace contexts, as not all results could be replicated. In any case, fieldwork reveals
valuable results which are worthwhile, expanding and providing a new perspective to
look at gender differences in different work contexts.
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9. Exploratory Analysis: Pooled Data
of Study 1a and 1b
9.1. Introduction
In an exploratory analysis, the data of study 1a and study 1b were pooled as findings
from field studies are not always as robust as from a laboratory setting. Pooling the data
provides the opportunity to reexamine the data with increased statistical power. The
pooled data were analyzed similarly to study 1a and b. As the control variables of study
1a and 1b differed, they were not included. Hence, cognitive reflection, confidence in own
skills and deception behavior were the dependent variables and were tested on gender
differences in managers and non-managers in different workplace settings.
Participants
The pooled data sample consists of 1200 professionals. The sample was comprised of 519
females and 680 males (one without specification), of which 156 were female managers
and 294 male managers, 363 female employees, 386 male employees (non-managers).
Four hundred fifty-three participants (163 female) worked in the service sector (e.g.
banking, insurance, healthcare, hospitality) and 569 participants (263 female) worked in
the manufacturing sector (e.g. automotive, transportation, energy, engineering). The
others did not specify their background. The average age was 37.61 (SD = 9.57). Out of
all participants, 56.9 % worked in companies with more than 10.000 employees. Also,
72.6% of participants had at least a college degree and 55.3% % had no children.

9.2. Results
9.2.1. Descriptive Results
Table 9.1. reports means and standard deviations of performance on the Cognitive
Reflection Test (Frederick, 2005), correct answers of general knowledge questions, confidence ratings, confidence indices, deception scores for general knowledge questions, and
deception scores for cognitive reflection items. On average, participants answered 62.2%
(SD = 33.1) of the CRT items correctly (average of 1.86 items). Regarding confidence in
own skills, participants answered on average 57.3% (SD = 23.2) of general knowledge
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questions correctly and they had an average confidence rating of 56.9% (SD = 18.7).
Hence, on average participants had a realistic judgment of their skills with a confidence
index of -0.4% (SD = 23.2). Participants cheated on 1.28 (SD = 1.71) out of six general
knowledge questions.
Table 9.1.: Pooled Data: Descriptive Statistics
All

Variable
CRT (Frederick, 2005)
Confidence in Own Skills
Correct Answers
Confidence Rating
Confidence Index
Deception (GK Section)

Gender

Position

Sector

N = 1200

Females
n = 519

Males
n = 680

Employees
n = 451

Managers
n = 749

Services
n = 569

Manufacturing
n = 453

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

.621
(.330)

.540
(.338)

.683
(.311)

.637
(.334)

.613
(.329)

.633
(.331)

.612
(.328)

.573
(.233)
.568
(.187)
-.005
(.227)
1.287
(1.716)

.545
(.226)
.538
(.192)
-.008
(.227)
1.393
(1.779)

.596
(.235)
.593
(.181)
-.003
(.227)
1.206
(1.664)

.596
(.230)
.592
(.189)
-.005
(.231)
1.253
(1.679)

.560
(.233)
.555
(.185)
-.005
(.220)
1.307
(1.738)

.575
(.237)
.565
(.187)
-.009
(.225)
1.121
(1.598)

.565
(.225)
.566
(.191)
.001
(.229)
1.285
(1.721)

9.2.2. Cognitive Reflection Test
Table 9.2. displays the different response types for every item of the cognitive reflection
test. Each CRT item was correctly solved by at least half of the participants (>55% for
each item). Item 4 was excluded from the analysis (see study 1a and 1b). On average,
participants answered 62.2% (SD = 33.0) of the CRT items correctly, 24.1% (SD = 14.7)
items were answered intuitively wrong and 14.7% (SD = 13.2) responses were wrong
otherwise.
Table 9.2.: Pooled Data: Performance on CRT Items

Items
CRT1 Water
CRT2 School
CRT3 Pig
CRT4 Stocks
Correct
70.00%
55.58%
61.00%
86.58%
Intuitive Error
13.58%
25.42%
33.17%
7.67%
Non-Intuitive Error
16.42%
19.00%
5.83%
5.75%
M (SD)
70.00%(45.84) 55.58% (49.71) 61.00% (48.79) 86.58% (34.01)
To investigate the performance on the Cognitive Reflection Test (Frederick, 2005), linear
regression models were conducted (see Table 9.3.). In Model 1, the dummies manager
(vs. non-manager), gender (male vs. female), and business sector (manufacturing vs.
service) were included. In Model 2, the concluding interactions were added. In Model 3,
the predictors response time (log), education, and age were included. The regressions
confirmed the hypothesis on gender differences on CRT performance. Males performed
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significantly stronger on CRT items compared to females. This effect remained robust
across all models and was independent from position and business sector. There was
no main effect of position. In Model 1, there was a significant effect of business sector.
Participants who work in the manufacturing sector show a higher performance on the
CRT compared to those who work in services. However, this effect did not remain robust.
There was no significant interaction effect. The response time and education predicted
performance on CRT. More patient participants scored higher on the CRT and a higher
education level resulted in a higher CRT performance.
Table 9.3.: Pooled Data: Linear Regressions on Cognitive Reflection Test

Variable

Model 1

Male

0.144***
(0.021)
0.008
(0.021)
0.037*
(0.020)

Model 2

Model 3

Model 4

0.158*** 0.157*** 0.159***
(0.036)
(0.036)
(0.036)
Manager
-0.031
-0.029
-0.030
(0.043)
(0.043)
(0.043)
Manufacturing
0.046
0.048
0.038
(0.035)
(0.035)
(0.035)
Male x Manufacturing
-0.041
-0.042
-0.044
(0.042)
(0.042)
(0.042)
Male x Manager
0.028
0.027
0.019
(0.044)
(0.044)
(0.044)
Manager x Manufacturing
0.041
0.037
0.036
(0.042)
(0.042)
(0.043)
Response Time
0.037*** 0.036***
(0.013)
(0.013)
Age
0.002
(0.011)
Education
0.049***
(0.013)
Constant
0.516*** 0.515*** 0.354***
0.132
(0.021)
(0.029)
(0.065)
(0.089)
N
1022
1022
1022
996
R2 adj.
0.045
0.044
0.050
0.060
F
16.909*** 8.788*** 8.684*** 8.114***
Notes. Standard errors in brackets. Model 4 misses 26 participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.
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9.2.3. Confidence in Own Skills
Correct Answers
The general knowledge questions were investigated. A two-sample t-test examined performance of cheaters and non-cheaters. Cheaters (cheating score > 3) had a significantly
stronger performance (M = .74, SD = 0.17, n = 174) in comparison to non-cheaters
(M = .54, SD = 0.22, n = 1026), t(281) = ≠13.13, p < .000. For that reason, all cheaters
were excluded from further analysis of correct answers, confidence rating and confidence
index. On average, participants solved 54.4% (SD = 22.8) of the questions correctly.
The proportion of correct answers for each single item ranged from 37% to 64%. Thus,
all items met the criteria of the pretest regarding medium item difficulty. A three-way
ANOVA with the between-subject factors manager (vs. non-manager), gender (male
vs. female), and business sector (manufacturing vs. service) showed a significant effect
of gender, F (1, 883) = 12.81, p < .000, ÷p2 = .01. On average, males (M = 0.57, SD =
0.23, n = 531) performed better than females (M = 0.50, SD = 0.21, n = 360). There
was a significant effect of position, F (1, 883) = 4.34, p < .05, ÷p2 = .01. On average, managers (M = 0.57, SD = 0.22, n = 333) performed better than employees
(M = 0.53, SD = 0.22, n = 558). There was no significant effect of business sector. The analysis revealed a significant interaction between business sector and gender
F (1, 883) = 3.43p < .10, ÷p2 = .01. Post hoc two-sided t-tests revealed that this effect
was significant for males in the manufacturing sector (M = 0.59, SD = 0.24, n = 275)
who performed better than males in the service sector (M = 0.54, SD = 0.21, n = 256),
t(528) = ≠2.20, p < .05. There was no difference between sectors for females (n.s.).
Further, males in the manufacturing sector (M = 0.59, SD = 0.24, n = 275) performed
better than females in the manufacturing sector (M = 0.50, SD = 0.21, n = 229),
t(500) = ≠4.11, p < .000. There was no difference between males and females in services
(n.s.). Additionally, the main effect of gender was not driven by the level of education,
WRS test, z = -0.95, p = .925.
Confidence Rating
The average confidence rating across the set of general knowledge questions was calculated.
On average, participants had a confidence rating of 0.55 (SD = 0.18). A three-way
ANOVA with the between-subject factors manager (vs. non-manager), gender (male vs.
female), and business sector (manufacturing vs. service) was conducted. The ANOVA
showed a significant effect of gender, F (1, 883) = 18.0, p < .000, ÷p2 = .02. On average,
males (M = 0.57, SD = 0.18, n = 531) reported higher confidence levels than females
(M = 0.51, SD = 0.19, n = 360). There was a significant effect of position, F (1, 883) =
6.65, p < .05, ÷p2 = .01. On average, managers (M = 0.57, SD = 0.19, n = 333) had
higher confidence ratings than employees (M = 0.53, SD = 0.18, n = 558). There were
no significant main effect of business sector and no significant interaction effects, F < 1 .
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Confidence Index
Table 9.4.: Pooled Data: Linear Regressions on Confidence in Own Skills

Variable

Model 1 Model 2 Model 3

Male

-0.003
(0.016)
0.001
(0.016)
-0.02
(0.016)

Manager
Manufacturing
Male x Manufacturing
Male x Manager
Manager x Manufacturing
CRT
Education
Age
Firm Size
Constant

0.017
(0.017)
N
891
R2 adj.
0.002
F
0.546
Notes. Standard errors in brackets. Model 4 misses 24
demographic data. *p < .10, **p < .05, ***p < .01.

0.044
(0.028)
0.017
(0.034)
0.016
(0.028)
-0.062*
(0.033)
-0.03
(0.034)
0.004
(0.033)

Model 4

0.052*
(0.029)
0.018
(0.034)
0.019
(0.028)
-0.064*
(0.033)
-0.03
(0.034)
0.005
(0.033)
-0.016*
(0.008)

0.056
(0.029)
0.03
(0.034)
0.027
(0.028)
-0.069**
(0.033)
-0.027
(0.035)
-0.007
(0.034)
-0.013
(0.008)
-0.027**
(0.010)
-0.001
(0.009)
-0.005
(0.009)
-0.011
-0.017
0.127*
(0.023) (0.023)
(0.066)
891
891
867
0.006
0.011
0.009
0.957
1.377
1.83*
participants who did not report

Before the examination of confidence in own skills, all cheaters were excluded from
analysis. The confidence rating ranged from -1 to 1. In the pooled sample data, confidence
in own skills ranged from -.72 to .73 and participants were quite rational with an average
score of +.0059 (SD = .23). Table 9.4. displays the results of linear regressions on
confidence on own skills. The first model includes the variables manager (vs. nonmanager), gender (male vs. female), and business sector (manufacturing vs. service).
The second model included the corresponding interaction terms. In Model 3, the variables
CRT performance, age, education and firm size were added.
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The first three models were not significant. This changed for the fourth model. For
that reason, only the results of this model are reported and discussed here. There was
a significant interaction effect of gender and business sector. Males who worked in
services were more confident in their own skills than males in manufacturing (simple
effects; b = ≠.04, SE = .02, t = ≠1.67, p < .10). A one-sample t-test did show that the
level of confidence in own skills for males in services did significantly differ from zero.
Hence, males in services were slightly overconfident in own skills, t(255) = 1.77, p < .10.
A one-sample t-test did show that the level of confidence in own skills for males in
manufacturing did not significantly differ from zero. Hence, males in manufacturing had
a realistic judgment of own skills, t(274) = ≠1.18, p = .237. There was no significant
difference between sectors for females. Furthermore, males who worked in services were
more confident in their own skills than females who worked in services (simple effects;
b = .05, SE = .02, t = 1.93, p < .10). As the one-sample t-test above showed already,
males in services were slightly overconfident in own skills. A one-sample t-test did show
that the level of confidence in own skills for females in services did not significantly
differ from zero. Hence, females in services had a realistic judgment of their skills,
t(130) = ≠0.29, p = .770. Education predicted confidence in own skills. Individuals with
a higher academic degree displayed lower confidence in own skills. Neither age nor firm
size significantly predicted confidence in own skills.

9.2.4. Deception
As in previous studies, the deception score was computed by counting the number of
browser tab switches (for details, see Study 1a and 1b) Participants had an average
deception score of 1.28 (SD = 1.71). A large percentage of participants (52.3%) were
purely honest and did not check the web at all and only a small proportion of participants
were “heavy cheaters” (2.6%, see Appendix A.3.).
Again, participants with a cheating score of 0-3 were defined as non-cheaters and
participants with a cheating score of 4-6 were considered cheaters. A two-sample ttest examined whether cheaters and non-cheaters differed regarding their percentage of
correct answers during the general knowledge section. There was a significant difference
between the performance of non-cheaters who answered 0.54 (SD = 0.22, n = 1026)
correctly and cheaters who answered 0.74 (SD = 0.17, n = 174) correctly, WRS test,
z = ≠10.66, p < .000. A further examination of deception behavior was done by running
a Spearman’s correlation on decision time and number of correct answers. There was
a strong positive correlation between correct answers and decision time, which was
statistically significant (ﬂ = .201, p < .000). Running the correlation for cheaters and
non-cheaters separately showed that the effect came from non-cheaters (ﬂ = .09, p < .01)
rather than cheaters (ﬂ = .016, p = .831).
Table 9.5. displays the results of the linear regressions on deception behavior. In the
first model, the variables of gender (male vs. female) and business sector (manufacturing
vs. service) were included. In Model 2, the dummy manager (vs. non-manager) was
included. In Model 3, the corresponding interaction terms were included. In Model 4
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gender (male vs. female), manager (vs. non-manager), business sector (manufacturing
vs. service), firm size, age and education were examined.
Table 9.5.: Pooled Data: Linear Regressions on Deception

Variable

Model 1

Model 2

Model 3

Model 4

Male

-0.186*
(0.105)

-0.187*
(0.106)
0.006
(0.108)
-0.182*
(0.105)

-0.258
(0.183)
-0.123
(0.219)
-0.262
(0.178)
0.06
(0.215)
0.106
(0.224)
0.117
(0.218)

-0.129
(0.108)
0.117
(0.114)
-0.113
(0.106)

Manager
Manufacturing

-0.183*
(0.105)

Male x Manufacturing
Male x Manager
Manager x Manufacturing
Education

-0.115*
(0.067)
Age
-0.18***
(0.056)
Firm Size
-0.073
(0.061)
Constant
1.404*** 1.402*** 1.469*** 2.141***
(0.103)
(0.109)
(0.148)
(0.402)
N
1022
1022
1022
991
R2 adj.
0.003
0.003
0.000
0.013
F
2.792*
1.860
1.024
3.106***
Notes. Standard errors in brackets. Model 4 misses 31 participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.
The regression in the first model confirmed that gender and business sector predicted
deception. Females cheated more often than males and individuals who work in the service
sector cheated more often compared to individuals who work in the manufacturing sector.
However, including the variable position (manager vs. non-manager) and the interactions
resulted in a loss of significance of the regression. In Model 4, age and education predicted
deception. Older participants and participants with a higher education level cheated less.
Participants who cheated on CRT items (cheaters defined as cheating score > 1) did not
significantly differ in performance (M = .65, SD = .28, n = 114) from participants who
did not cheat (M = .62, SD = .33, n = 1086), WRS test, z = ≠0.95, p = .341. Therefore,
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deception on the CRT was not further investigated.

9.2.5. Pooled Data: Overview Results
Table 9.6.: Results of Pooled Data of Study 1a and 1b

Hypothesis
H11
H12

CRT

H22

H32

suported

Higher CRT scores by managers than employees.

PP

than females in services.
Confidence in
Own Skills

H23
H31

Higher CRT scores by males than females.
Higher CRT scores by females in manufacturing

H13
H21

Result

Higher confidence by males than females.

partly supported

Higher confidence by managers than employees.

not supported

Higher confidence by females in manufacturing
than females in services.

Deception

not supported

Managers deceive more than employees.
Females in manufacturing deceive more
than females in services.

not supported

not supported
not supported

9.3. Discussion
In line with previous findings, the gender effect on the CRT remained robust. Males
scored higher on the CRT compared to females, independent of position and business
sector. It should be noted that although this finding is robust, the explanations for this
effect vary (see discussion study 1a) and is not finally resolved.
The business sector was a significant predictor of CRT performance. Individuals who
worked in the manufacturing sector scored higher on the CRT compared to those in the
service sector. This finding corresponds with findings from Frederick (2005), who found
that students who were enrolled at the Massachusetts Institute of Technology (MIT)
answered more questions correctly than any other student group. Hence, it seems that
individuals with a technical education are trained to think analytically, compare different
options and to find the optimal solution. The technical nature of the manufacturing
industry is accompanied by a disproportionate share of technically educated people.
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Therefore, it is quite intuitive that individuals in the manufacturing sector scored higher
on the CRT. Beyond that, no interactions of gender, position, and sector were found.
Although managers in the manufacturing industry differed from managers in the service
sector in study 1b, in the pooled dataset, the CRT performance or the preference for an
analytical thinking style has no distinctive quality. Hence, although widely discussed in
the literature (Akinci & Sadler-Smith, 2012; Miller & Ireland, 2005), the preference for
analytical thinking is not explaining the difference between employees and managers.
The response time was a significant predictor of CRT performance. The more time
individuals spent on solving the CRT items, the better their performance. This result
confirms previous findings and is in line with classic dual process theory that claims that
analytical thinking is effortful and takes more time. In addition, education was a significant predictor of CRT scores. A higher academic degree leads to a better performance
on the test.
The results on confidence in own skills revealed an interaction effect of gender and
business sector. Males who work in the service sector are more confident than females in
the service sector and males in the manufacturing sector. More precisely, males in the
service sector display a slight overconfidence bias regarding their skills while females in
the service sector and males in the manufacturing sector have a rather realistic judgement
of their skills. This effect might be based on the fact that the service sector is a femaledominated environment in which males are outnumbered. In line with role congruity
theory (Eagly Karau, 2002), the service sector is a gender-incongruent setting for males in
which they are easily noticed and put under increased scrutiny. This is often experienced
as punishments. As a result, males might be inclined to search for a suitable strategy to
react to repressing effects of a gender-incongruent environment. One strategy is to react
with overconfidence. Here, overconfidence is used as an impression management strategy
to control the perceptions of others and to appear highly competent. Interestingly, the
same effect could not be found for women in role-incongruent environments.
The results of the pooled data on deception showed that there was a significant
difference between the business sectors. Individuals who worked in the service sector
cheated more often than individuals who worked in the manufacturing sector. The
reason for this general tendency in services could be explained by characteristics of
this sector. While the individual performance in the manufacturing sector is easy to
asses, for instance by the number of produced goods, the individual performance in the
service sector is more difficult to grasp, for instance by customer friendliness (Grönroos
& Ojasalo, 2004; Vuorinen et al., 1998; Gordon, 1996). This difference implies that
individuals in the manufacturing sector might be used to evaluations based on distinct
performance measures and individuals in the service sector are used to an evaluation
based on rather soft measures. Hence, the general knowledge task in the present work
evoked different handling strategies among business sectors, as the task section represents
a rather distinct performance measure (right vs. wrong answer). Thus, it is suggested
that people in the manufacturing sector could handle this format very well while people
in the service sector might felt under pressure. Thus, individuals in the service might
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decide to cheat to cope with this rather unfamiliar format.
In addition, findings of the pooled data on deception revealed that there was a significant difference between females and males. Females cheated more often than males. This
finding indicates that females independent of business sector try to create a self-image
that is congruent to the workplace environment. The role congruity theory (Eagly
Karau, 2002) suggested that females in male-dominated work environments, for instance
in the manufacturing sector, tried to adapt to the environment to be accepted. Thus,
females in male domains tried to appear similarly to males. To cheat on the general
knowledge section is thus an enhancement strategy females use to fulfill the performance
requirements (Meister et al., 2014; Van der Kam et al., 2014). The findings from the
pooled data suggest that this does not only apply in male dominated but also in female
dominated settings. Females seem to perceive role incongruency in male as well as
female-dominated settings, leading them to use deception as a self-enhancement strategy.
From that, it can be concluded that it is not only external, environmental , but also
internal pressure that females experience and that increases the use of self-enhancement
strategies. Hence, females in both business sectors use deception on a performance
measure as a self-enhancement strategy. It has to be noted that this effect was not robust
across all regression models and should be considered as a trend.
To sum up, the exploratory analysis of pooling the data of study 1a and 1b emphasized two very interesting findings. First, males use overconfidence as an impression
management strategy to cope with gender-incongruent settings. Second, there is general
tendency for females to use deception as a self-enhancement strategy to cope with the
workplace environment.

83

10. Study 2: Politics
10.1. Introduction
The underrepresentation of female leaders is a topic of concern not only for business, but
also for politics as in parliaments worldwide, female politicians are widely outnumbered
by males (Paxton & Hughes, 2015). Previous work by researchers attempted to explain
gender disparity in politics. It is often argued that females lack political confidence and
political ambition, compared to males. As a result, females are less likely to enter the
competitive environment of politics and fewer females are willing to run for political
office (Kanthak & Woon, 2015; Lawless & Fox, 2005; Elder, 2004). Further, the issue of
role incongruity (Eagly Karau, 2002) can also be applied to politics. The misfit of the
female gender role and the political role is suggested to influence the gender disparity.
For instance, in a study by Butterfield and Powell (1981), participants were asked to
choose from a variety of stereotypically masculine and feminine attributes to describe
a “good president”. There, the ideal president was predominantly described with male
attributes (e.g. defends own beliefs, independent). In a study by Rosenwasser and Dean
(1989), participants had to describe different political occupations (e.g., president, senator,
governor) with typically male and female characteristics. All political roles were more
strongly associated with male (e.g., defends own beliefs, independent) than female (e.g.,
sympathetic, sensitive to the needs of others) attributes. Hence, the role incongruency
in politics might indeed tighten the gender gap. However, females who adapted their
behavior according to the stereotypical political role were more successful. Work by
Bauer (2015) has shown that females who were associated with more stereotypical male
attributes, were able to positively influence voters’ opinion, as they were perceived to
possess high levels of political leadership skills. Yet, the number of field studies that has
surveyed politicians directly is very limited and only little is known about characteristics
and behavior (Silvester & Dykes, 2007). There is a unique difficulty to field studies in this
area, which can be explained by politicians’ high sensitivity regarding their public image.
They are very cautious when disclosing information about their personality, as they fear
an abuse of information, for instance by political opponents (Silvester, Wyatt, & Randall,
2014; Caprara, Barbaranelli, Consiglio, Picconi, & Zimbardo, 2003). To master this
challenge, researchers have used a variety of methods. Numerous scholars have analyzed
political content such as politicians’ speeches and interviews, investigated historic reports
and biographic information, or interviewed experts and let them evaluate politicians
(Simonton, 2006; Winter, 1987). However, these measures were lately criticized (Caprara
et al., 2003), as it is very difficult to make reliable assumptions about politicians and
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the underrepresentation of females in politics based on these methods. Moreover, the
rare amount of field studies surveying politicians directly, for the most part focused on
politicians self-reported personality characteristics. In these reports, politicians generally
displayed high levels of energy, agreeableness, self-confidence, achievement, and dominance
compared to the general public (Caprara et al., 2003; Caprara, Francescato, Mebane,
Sorace, & Vecchione, 2010; Costantini & Craik, 1980). Additionally, female politicians
showed higher levels of emotional stability (Caprara et al., 2010) compared to females
in the general public. Apart from that, only little is known about traits and behaviors
of individuals in politics. It has not yet been examined whether politicians possess
certain qualities that are related to career enhancement in a competitive environment
like politics.
The present study addresses this gap and attempts to investigate three constructs
that are mostly hidden and difficult to reveal in politicians, to shed new light on gender
differences in politics. The concepts of interest are cognitive reflection, confidence in own
skills, and deception behavior. There is still little knowledge about politicians’ confidence
in own skills and whether they are prone to overestimate their abilities (Walgrave &
Dejaeghere, 2017). Further, after a thorough literature review, this seems to be the first
study that investigates politicians’ thinking styles by applying the Cognitive Reflection
Test (Frederick, 2005). Previous work focused on self-reports to measure cognitive style
of politicians. Finally, this is the first study that has attempted to measure deceptive
behavior of politicians directly and unobtrusively (Woon & Kanthak, 2016). The main
goal of this study is to explore whether cognitive reflection, confidence in own skills, and
deception contribute to explain gender differences in politicians and civil servants.

10.2. Present Research
Based on previous research and literature, the following hypotheses were tested. First,
it was assumed that males, independent of position, show a stronger CRT performance
than females in accordance with results of many studies which reported this gender effect
(Brañas-Garza et al., 2015; Albaity et al., 2014; Frederick, 2005) and of studies 1a and
1b of this work. Further, it was expected that politicians displayed higher scores on the
CRT than civil servants. Politicians face the challenges of decision-making processes on
a regular basis. They need to deal with a large amount of information, complex issues
and have to manage stakeholders with conflicting interests. To handle these leadership
challenges responsibly, it is assumed that politicians have a deliberate thinking style
(Bruttel & Fischbacher, 2013; Silvester & Dykes, 2007; Simonton, 2006). This means,
due to their experience with decision processes, politicians are less prone to heuristics
and show a stronger performance on CRT than civil servants. Furthermore, this would
relate to earlier findings on politicians who scored high on openness and findings of CRT
scores being positively related to openness (Caprara et al., 2010; Borghans, Duckworth,
Heckman, & ter Weel, 2008; Silvester & Dykes, 2007).
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Hypothesis 1: Cognitive Reflection
H11 : Male participants show a stronger performance in the Cognitive Reflection Test
than females.
H12 : Politicians show a higher performance on the Cognitive Reflection Test than
civil servants.
Most of the research on confidence in own skills suggests that males are more confident
than females. These findings were closely related to competitiveness and risky behavior
as more males took more risks and entered competitive situations more frequently. This
was explained by their confidence level (Hügelschäfer & Achtziger, 2014; Niederle &
Vesterlund, 2007; Soll & Klayman, 2004; Barber & Odean, 2001). As males were found
to have a greater preference for political competition compared to females (Kanthak &
Woon, 2015), higher confidence levels for males, independent of position, are predicted.
Hypothesis 2: Confidence in Own Skills
H21 : Males are more confident in their own skills than females.
It is argued that politicians, compared to civil servants, are exposed to competition
on a daily basis. Therefore, politicians need to be more competitive, both during their
election campaigns and in everyday politics to succeed. Further, it was found that
politicians displayed a tendency for risky behavior (Heß, von Scheve, Schupp, & Wagner,
2013). Competitiveness and risk taking are linked to confidence in own skills (Niederle &
Vesterlund, 2007). It is hypothesized that politicians display higher levels of confidence
in own cognitive skills than civil servants in accordance with the few existing findings
on confidence levels of politicians (Walgrave & Dejaeghere, 2017; Heinemann, Janeba,
Schröder, & Streif, 2016; Costantini & Craik, 1980).
H22 : Politicians are more confident in their own skills than civil servants.
Given the idea that females might feel more under pressure in male-dominated environments (Kouchaki & Wareham, 2015; Gardiner & Tiggemann, 1999) and try to
cope with it by applying self-enhancement strategies, it is postulated that females in the
male-dominated environment of politics exhibit higher levels of deception than males. By
deceiving on their performance, females aim at appearing more successful and competent
(Bobbio & Manganelli, 2011).
Hypothesis 3: Deceptive Behavior
H31 : Females deceive more than males.
As integrative part of their profession, politicians are under public scrutiny very often.
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Therefore, politicians might be more eager to create a positive impression (e.g., appearing
reliable and likeable) to convince potential voters to vote for them (Landtsheer, De Vries,
& Vertessen, 2008; Caprara et al., 2003). Earlier research has shown that politicians
tend to deceive the public during electoral races, justifying their deceptive tendencies by
pointing at their similarly behaving competitors (Kanthak & Woon, 2015; Nyblade &
Reed, 2008). Hence, it was assumed that politicians show stronger tendencies to deceive
than civil servants in order to maintain a positive public image and gain voter support.
H32 : Politicians deceive more than civil servants.
This study sought to shed light on the underrepresentation of females in politics by
empirically examining relevant attributes of German politicians from national and state
parliaments. Moreover, as politicians are hardly accessible, the present field study of
politicians provide novel insights into politicians’ characteristics and behaviors in general.

10.3. Method
10.3.1. Participants
The sample consisted of German state and national politicians (Bundestag and Landtag)
and parliamentary staff members. The participants were recruited by using publicly
available mailing lists that contained contact information of parliamentarians. This did
not apply to all state parliaments, where mail addresses were gathered through online
research. Every elected representative of the Bundestag (house of parliament on the
federal level) and of Germany’s 16 state parliaments was invited via e-mail to take part
in the online survey. The sample comprised 42 female and 74 male politicians, and 19
female and 35 male parliamentary employees (civil servants). The mean age was 46.40
years (SD = 13.88), with slightly younger civil servants (M= 43.48, SD = 15.95) than
politicians (M= 47.76, SD = 12.65). Out of all participants, 62.4% had at least a college
degree.

10.3.2. Design
The study followed a 2 (female vs. male) x 2 (politician vs. civil servant) design.
Dependent variables were performance on the cognitive reflection test, confidence in own
skills, and deception. The survey was designed to have a duration of fifteen minutes to
reduce the number of dropouts7 and to avoid careless responding (Gibson & Bowling,
2017).

7

Participants on average spent 14 minutes and 16 seconds (SD= 4min 12sec) to complete the questionnaire (outliers excluded).
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10.3.3. Material and Procedure
In total, 630 members of the federal parliament and 1855 members of the state parliaments were invited to the questionnaire via personalized e-mail. To prevent impression
management and self-enhancement behavior, a cover story was used that told participants
that the study was dealing with individual current job situation. The anonymity of
data collection was explicitly guaranteed. For this reason, it was not asked for party
or fraction affiliation, to dispel possible doubts (Heß et al., 2013). The material and
procedure were similar to study 1a. After completing the questionnaire, participants
were thanked for their participation and they were invited to participate in a lottery,
where they could win a voucher of 300 euros. Data collection took place from March
until June 2016 and from December 2016 until March 2017. The study was created using
Sosci-Survey (Leiner, 2014).

10.4. Results
10.4.1. Descriptive Results
Table 10.1. reports means and standard deviations of performance on the CRT (Frederick,
2005), correct answers of general knowledge questions, confidence ratings, confidence
indices, deception scores on the general knowledge test, achievement motivation, and
perceived stress.
Table 10.1.: Study 2: Descriptive Statistics
All

Variable
CRT (Frederick, 2005)
Confidence in Own Skills
Correct Answers
Confidence Rating
Confidence Index
Deception (GK Section)
Achievement
Perceived Stress

Gender

Position

N = 170

Females
n = 61

Males
n = 109

Employees
n = 54

Managers
n = 116

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

.603
(.328)

.497
(.325)

.664
(.315)

.611
(.328)

.601
(.329) )

.653
(.227)
.651
(.187)
-.002
(.239)
1.070
(1.660)
4.072
(0.601)
2.484
(0.614)

.661
(.227)
.682
(.174)
.021
(.241)
1.098
(1.859)
4.024
(0.587)
2.532
(0.608)

.620
(.229)
.635
(.192)
-.015
(.238)
1.055
(1.551)
4.100
(0.609)
2.456
(0.618)

.553
(.249)
.657
(.167)
.037
(.305)
0.926
(1.503)
3.936
(0.560)
2.559
(0.601)

.670
(.216)
.649
(.195)
-.021
(.200)
1.138
(1.734)
4.135
(0.611)
2.449
(0.619)

On average, participants answered 60.3% (SD = 32.8) of CRT items correctly (average
of 1.8 items). Regarding confidence in own skills, participants answered an average
of 65.3% (SD = 22.8) of general knowledge questions correctly and they had 65.1%
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(SD = 23.9) confidence in their given answers. Hence, participants in our sample had on
average a realistic judgment of their cognitive skills with a confidence index of -0.02%
(SD = 23.9). In general, participants cheated on 1.07 (SD = 1.66) out of six general
knowledge questions.
The control variables achievement motivation and perceived stress showed good internal
consistency. In the present study, achievement motivation yielded a Cronbach’s alpha of
.74. This value corresponds with an – of .81 reported by Hossiep and Paschen (1998).
Cronbach’s alpha of the Perceived Stress Scale (Cohen et al., 1983) was .81. This
value corresponds with Cronbach’s alpha between .78 and .91 reported by Cohen and
Janicki-Deverts (2012).

10.4.2. Cognitive Reflection Test
At first, the items of the CRT were observed. Table 10.2. displays the different response
types for every item. Each CRT item was correctly solved by at least half of the
participants (>54% for each item).
Table 10.2.: Study 2: Performance on CRT Items

Items
CRT1 Water
CRT2 School
CRT3 Pig
CRT4 Stocks
Correct
69.41%
57.65%
54.12%
81.18%
Intuitive Error
11.77%
21.76%
36.47%
12.94%
Non-Intuitive Error
18.82%
20.59%
9.41%
5.88%
M (SD)
69.41%(46.21) 57.65% (49.55) 54.12% (49.97) 81.18% (39.20)
Similar to observations from the other studies, Item 4 (stocks) diverged from the
other items with a proportion of 81% participants that correctly answered the item. For
most participants, the item does not seem to trigger a conflict between an intuitive and
rational response. For this reason, this item (stocks) was excluded from the analysis. On
average, participants answered 60.4% (SD = 32.8) of the CRT items correctly, 23.3%
of the items were answered intuitively wrong (SD = 24.2) and 16.2% responses were
wrong (SD = 24.1). Twenty nine percent of the participants answered all items correctly,
indicating ceiling effects.
Linear regressions on CRT performance were conducted. The results are displayed in
Table 10.3 (ordered logistic regressions delivered similar results; see A.3 in appendix).
The first regression model included the dummies position (politician vs. civil servant) and
gender (male vs. female). Model 2 added the interaction of gender and position. Model
3 integrated Perceived Stress (PSS) and response time (log) of CRT as predictors, and
Model 4 additionally controlled for age, and education. Consistent with previous findings
on gender effects on CRT performance, a gender difference was found. Males significantly
performed stronger on CRT items compared to females. Neither the interaction term,
nor perceived stress displayed a significant effect. In contrast to previous findings from
the literature (Frederick, 2005) and from study 1a, the time spend on solving the test
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Table 10.3.: Study 2: Linear Regressions on Cognitive Reflection Test

Variable

Model 1

Model 2

Model 3

Male

0.166***
(0.051)
-0.009
(0.053)

0.212**
(0.091)
0.034
(0.089)
-0.067
(0.110)

0.227**
(0.091)
0.021
(0.088)
-0.071
(0.110)
0.077**
(0.035)
0.002
(0.025)

Model 4

0.184*
(0.096)
Politician
0.021
(0.092)
Male x Politician
-0.037
(0.114)
Response Time
0.061
(0.038)
Perceived Stress Scale
-0.004
(0.026)
Education
-0.019
(0.027)
Age
-0.039
(0.027)
Constant
0.503*** 0.474***
0.146
0.317
(0.055)
(0.074)
(0.165)
(0.229)
N
170
170
170
160
R2 adj.
0.048
0.045
0.061
0.043
F
5.288*** 3.634** 3.211*** 2.009*
R2
.048
-.003
.016
-.018
Notes. Standard errors in brackets. Model 4 misses 10 participants who did not report
demographic data. *p < .10, **p < .05, ***p < .01.
did not predict the performance on the CRT. Participants’ age and education did not
influence the performance on the CRT. Hence, gender and response time were the best
predictors for CRT performance. Additionally, it was explored whether civil servants
and managers differed regarding the amount of intuitive errors. There was no significant
effect. Both, civil servants and politicians made an equal amount of intuitive errors,
Wilcoxon Rank-Sum test, z = ≠0.23, p = .81.

10.4.3. Confidence in Own Skills
Correct Answers
At the beginning of the analysis, the performance of participants on the general knowledge
questions was investigated. Participants who cheated on the general knowledge items
(cheaters defined as participants with a cheating score > 3) had significant higher
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performance (M = 0.77; SD = 0.20) compared to participants who did not cheat (M =
0.63, SD = 0.22), WRS test, z = ≠2.59, p < .05. For that reason, all cheaters (n = 20)
were excluded from further analysis of correct answers, confidence ratings and confidence
in own skills, as their answers cannot be assumed to come from their own knowledge. The
percentage of correct answer for each single item ranged from 34.7% to 86.7%. A two-way
ANOVA with between-subjects factors of politician (vs. civil servant) and gender (male
vs. female) showed a significant position effect, F (1, 146) = 2.87, p < .10, ÷p2 =.02. On
average, politicians (M = 0.65, SD = 0.22, n = 100) performed better than civil servants
(M = 0.60, SD = 0.24, n = 50). There was neither a significant gender effect, nor an
interaction with gender, F < 1. The main effect of position was also not driven by the
level of education .
Confidence Rating
The average confidence rating across the set of general knowledge questions was calculated.
The average confidence rating for all participants was 64.34% (SD = 18.92). A two-way
ANOVA with between-subjects factors of politician (vs. civil servant) and gender (male
vs. female) was conducted. There was no significant gender or position nor an interaction
effect, F < 1.
Confidence Index
The measure for confidence in own skills is the average confidence minus the percentage of
correct answers, both expressed as frequencies. The confidence index ranges from -1 to 1,
with negative values indicating underconfidence, positive values indicating overconfidence
and values around zero indicating a realistic confidence judgment. Confidence in own
skills ranged from -.55 to .75. Again, all cheaters (n = 20) were excluded from analysis.
Table 10.4. reports linear regressions on the confidence in own skills. The first regression
model included the dummies position (politician vs. civil servant) and gender (male
vs. female). Model 2 added the interaction of gender and position. Model 3 included
CRT performance, achievement motivation and perceived stress, and the interactions of
achievement motivation and position, and achievement motivation and gender. Model 4
controlled for age and education. The regressions did not confirm that males displayed
higher confidence in own skills. There was no significant interaction effect of gender and
position. However, there was a significant interaction effect of achievement motivation
and gender which provided a more detailed insight. For females, achievement motivation
predicted confidence in own skills (simple effects; b = ≠.10, SE = .04, t = ≠2.26, p <
.05). The more achievement motivated females were, the less confident they were in
their own skills. There was no significant effect for males. The regressions did not
confirm that political leaders are more confident in own skills than civil servants. A
significant interaction effect of achievement motivation and position was found. For
civil servants, achievement motivation predicted confidence in own skills (simple effects;
b = ≠.10, SE = .04, t = ≠2.26, p < .05). The more achievement motivated civil servants
were, the less confidence in own skills they displayed. This did not apply to politicians.
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Table 10.4.: Study 2: Linear Regressions on Confidence in Own Skills

Variable

Model 1 Model 2

Male

-0.027
(0.041)
-0.078*
(0.042)

Politician
Male x Politician
CRT
Achievement Motivation
Perceived Stress Scale
Achievement x Male
Achievement x Politician
Age
Education
Constant

0.075*
(0.044)
N
150
R2 adj.
0.013
F
1.968
Notes. Standard errors in brackets. Model 4 misses 8
demographic data. *p < .10, **p < .05, ***p < .01.

Model 3

Model 4

-0.031
(0.072)
-0.083
(0.072)
0.007
(0.088)

0.028
0.066
(0.072)
(0.074)
-0.034
-0.002
(0.071)
(0.072)
-0.052
-0.090
(0.087)
(0.088)
-0.037*
-0.037*
(0.019)
(0.020)
-0.101** -0.104**
(0.044)
(0.048)
0.007
0.002
(0.019)
(0.020)
0.072*
0.056
(0.042)
(0.044)
0.114*** 0.132***
(0.042)
(0.047)
-0.004
(0.021)
-0.024
(0.021)
0.078
0.023
0.101
(0.058)
(0.060)
(0.113)
150
150
142
0.006
0.077
0.066
1.306
2.545** 1.998**
participants who did not report

Similar to findings from study 1a, the performance on the CRT was a significant predictor
of confidence in own skills the higher participants scored on the CRT, the lower was
their confidence in own skills. Perceived stress, age, and education had no impact on
confidence in own skills. Hence, CRT performance and achievement motivated females
and civil servants were the best predictors of confidence in own skills.
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10.4.4. Deception
To investigate deception behavior, the deception score was computed first. Again, the
number of browser tab switches was counted (for details, see study 1a). Participants had
an average deception score of 1.07 (SD = 1.66). A large percentage of the participants
(60%) were purely honest and did not check the web at all (see Figure 10.1.). Only a
small proportion of participants were “heavy cheaters” (3.5%, for an item-based overview
of cheating, see Appendix A.3.)
Figure 10.1.: Study 2: Cheating Score

A Wilcoxon Rank-Sum test examined whether cheaters and non-cheaters differed
regarding their percentage of correct answers during the general knowledge section.
Cheaters had a significantly higher performance (M = 0.77; SD = 0.20, n = 20) on the
general knowledge section compared to participants who did not cheat (M = 0.64, SD =
0.22, n = 150), WRS test, z = ≠2.59, p < .05.
A further examination of deception behavior was done by running a Spearman’s
correlation on decision time and number of correct answers. There was a strong positive
correlation between correct answers and decision time, which was statistically significant
(ﬂ = .147, p < .05). The effect was not driven by one of the two groups, cheaters or
non-cheaters.
There was no significant difference of deception behavior between females (M =
1.09, SD = 1.85, n = 61) and males (M = 1.05, SD = 1.55, n = 109); Wilcoxon RankSum test, z = ≠0.49, p = .62) and there was no significant difference of deception behavior
between politicians (M = 1.13, SD = 1.73) and civil servants (M = 0.95, SD = 1.50);
Wilcoxon Rank-Sum test, z = ≠0.47, p = .63). Additionally, WRS tests were conducted
to test differences for females only, males only, politicians only, and employees only.
However, WRS tests did not show any significant difference, all p Ø.40.
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In addition to the general knowledge section, deception behavior for the cognitive
reflection test items was analyzed. On average, participants cheated on 30% (SD = 62%)
out of three items (less than one item on average). Non-cheaters (n = 163) were
participants who had a cheating score between 0 and 1, cheaters (n = 7) were those
who had a cheating score of 2 to 3. A Wilcoxon Rank-Sum test examined whether
cheaters and non-cheaters differed regarding their percentage of correct answers on the
CRT. There was no significant difference between the performance of non-cheaters who
answered 60.7% (SD = 32.4) correctly and cheaters who answered 52.3% (SD = 42.4)
correctly, WRS test, z = ≠0.51, p = .61.
Validation of Sample: Achievement Motivation To validate the data of the present
study, it was controlled for achievement motivation, as it is a good predictor of hierarchy
(McClelland & Boyatzis, 1982). There are robust findings that achievement motivation
is higher for people in leadership positions (e.g. in management, politics). Thus, it
serves as a good measure to validate the data. A two-sample t-test was conducted to
examine difference between politicians and civil servants. Civil servants were significantly
less achievement motivated (M = 3.97; SD = 0.54, n = 54) compared to managers
(M = 4.16; SD = 0.61, n = 116), t(168) = ≠1.96, p < .10. Hence, the result validated
the present sample.

10.4.5. Study 2: Overview Results
Table 10.5.: Results of Study 2

Hypothesis
H11
H12

CRT

H21

Confidence in

H22

Own Skills

H31
H32

Deception

Result

Higher CRT scores by males than females.

supported

Higher CRT scores by politicians than civil servants.

not supported

Higher confidence by males than females.

not supported

Higher confidence by politicians than civil servants.

not supported

Females deceive more than males.

not supported

Politicians deceive more than civil servants.

not supported
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10.5. Discussion
Results of the CRT confirm that there is a robust gender effect that has been demonstrated
in the present work. Across all studies, males had higher test scores than females,
independent from position and business sector, as shown in study 1a and 1b and 2. Thus,
this effect is stable across different workplace environments and was not only present in
laboratory studies with university students, but also in field studies with professionals
working in business and politics. The hypothesis that politicians perform better on
the CRT (Frederick, 2005) was not supported, although previous work suggested that
politicians would display higher levels of rational thinking compared to civil servants.
For instance, work by Silvester and Dykes (2007) analyzed potential key competencies of
political candidates and identified critical thinking to be an essential characteristic for
success in politics. Further, in a survey of 231 local politicians, Silvester and colleagues
(2014) found that, among others, analytical thinking skills were vital for politicians. This
was not confirmed. However, the result of the present study was similar to study 1a,
where no main effect of position was found. Additionally, both politicians and civil
servants made similar amounts of intuitive errors. Insofar as the CRT measures rational
thinking, this characteristic does not seem to be a determining factor for the job profile of
politicians, as there is no difference to civil servants. As the sample included politicians
on state and national level, rational thinking style seems to be no essential predictor of
success.
Furthermore, perceived stress did not affect performance in the test. This can probably
be explained by the method that was used to measure stress. In contrast to studies that
measured stress based on physical factors (Simonovic et al., 2017), participants in the
present study self-reported their perceived stress levels. Work that measured physical
indicators of stress reported that an increased level of stress decreased the performance
on the CRT (Simonovic et al., 2017). The result in the present study could indicate that
self-reports do not measure perceived stress as reliably as physical indicators. Similar to
study 1a, the level of perceived stress did not predict the performance on the CRT. This
similarity supports the assumption that the the Perceived Stress Scale might be subject
to a certain degree of socially desirable responding, which would have been facilitated by
surveying individuals within the work environment.
The response time was significantly related to CRT performance. This was in line
with previous findings as well as with results from study 1a in the business environment.
Individuals who are more patient to search for the correct answer showed a stronger
performance on the cognitive reflection test. In contrast to study 1a and 1b, education
did not predict CRT scores.
The hypothesis that males, independent of position, were more confident in own skills
was not confirmed in the present study. Thus, there was no significant difference in
confidence in own skills between males and females who work in politics. One reason
that might explain this similarity is based in the study’s approach to survey individuals
within their work environment. Although it seems to be generally accepted that there
are significant gender differences in confidence in own skills, Moore and Schatz (2017)
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emphasized that, contrary to this general belief, the evidence on gender differences in
confidence in own skills is still far from being clarified. Gender differences have mainly
been found in laboratory studies with university students or by using proxy variables.
Testing for confidence in own skills in the workplace produced a different picture, as
some studies in the workplace context did not find such an effect (Olsson, 2014; Glaser,
Langer, & Weber, 2013; Hardies et al., 2013). Another reason might be the nature of
the task. Researchers found that gender differences in confidence in own skills are very
sensitive to the domain of the items used (Soll & Klayman, 2004; Klayman et al., 1999;
Larrick et al., 2007). While males in business (Study 1a and 1b) had significantly better
performances than females on general knowledge items, this did not apply to the sample
in politics. There was no significant difference between females and males on the general
knowledge tasks.
It is interesting that females who were highly achievement motivated had less confidence
in their own skills. The more females reported to pursue their goals, to be ambitious, and
to emphasize professional success, the lower was their confidence of their own abilities.
It is suggested that the defined goals pronounce a contrast to one’s own abilities. This
perceived gap may result in a feeling of pressure to fall short of own expectations, which
might explain why females report lower estimates of their skills. Thus, the more ambitious
females in politics are, the more they seem to worry about not being able to meet the
requirements. Also, it can be assumed that females who are quite ambitious experience
a variety of obstacles. The pattern (high achievement motivation and low confidence)
might be problematic, if the low level of confidence is what others primarily perceive.
Then, females are judged by a negative trait instead of a positive one, resulting in turn in
females not being perceived as competent. This could also help explain why females are
underrepresented in the competitive environment of politics and why - if present at all they hold fewer high offices. Thus, high achievement motivation could be detrimental
for females. This suggestion also fits to research by Lawless and Pearson (2008), who
showed that female candidates are equally capable to win elections compared to males,
but that it is harder for them to become a candidate, because they are exposed to higher
levels of competition (than males) and have not an equal opportunity to run for political
office at an early stage.
It was hypothesized that politicians are more confident in their own skills than civil
servants. This assumption was drawn from some of the rare studies that surveyed
politicians directly. The evidence suggested that one of the main characteristics that
politicians possess is self-confidence (Walgrave & Dejaeghere, 2017) and that politicians
are more confident in own skills than laypersons (Sundblad, Biel, & Gärling, 2009). Yet,
the present study did not confirm that politicians differ from civil servants regarding
confidence in own skills. This is similar to findings from study 1a and 1b where no
significant main effect of gender was found. Hence, the present result did not confirm
that confidence in own skills was a distinctive characteristic for business and political
leaders in general. However, it has to be noted that the research methods to investigate
confidence in own skills are far from being universal, which is why the results always have
to be related to the method that was used. Studies that found politicians to be overly
confident in own skills used job-specific knowledge in which politicians might naturally
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display more confidence than on general knowledge questions. This would be in line with
Liu et al., 2017 who emphasized that expert knowledge can drive (over)confidence in own
skills. This could also explain why the present study did not find politicians to be overly
confident in own skills.
Interestingly, there was a significant interaction of achievement motivation and position.
Similar to achievement motivated females, achievement motivated civil servants displayed
lower confidence levels in own skills. It could be assumed that civil servants, similar
to females, put themselves under pressure to meet the targets defined for themselves.
It can be further assumed that civil servants who are ambitious experience obstacles
more often and might not be considered for a promotion as often as other civil servants.
However, to make an accurate statement about this finding, one had to look at the
different hierarchy levels of civil servants, which was not the focus of the present study.
Additionally, CRT performance predicted confidence in own skills. Individuals with high
CRT scores reported less confidence in own skills. This was in line with the literature
and replicated findings from study 1a.
Looking at the results on deception, position was not a significant predictor. Politicians
do not cheat more often on general knowledge questions than civil servants. This seems
unexpected at first, as deception is closely linked to politics in the public perception.
People often describe politicians as untrustworthy and dishonest (M. Evans, Stoker, &
Nasir, 2013; Kepplinger, 2000), which strongly manifests the belief that there is a grain
of truth to it. Further, work by Nyblade and Reed (2008) showed that politicians who
experience political competition used deception to increase their chances of being re/elected. Further, politicians who used deception justified their behavior by arguing that
other politicians did it too (Kanthak & Woon, 2015). However, these studies examined
deception of politicians in terms of illegal material gains (corruption) and lying, which
seems to elicit deception behavior. In contrast, the present study investigated deception
behavior as a method to increase performance, in a very low-stake environment. This
self-enhancement strategy does not seem to be appealing for politicians. A reason for
this might be that, elected politicians had to prove themselves intensely in electoral
campaigns, and that the performance task that was presented to them did not generate
a need for self-enhancement. Therefore, politicians did not engage in self-enhancement
to appear in a more positive light. It would be interesting to repeat the survey during
electoral campaigns and to use items challenging political knowledge, or signaling that
results would be made public. The public opinion that politicians are more dishonest than
others is a common stereotype that was challenged. The fact that deception behavior
was measured unobtrusively emphasizes even more that politicians and civil servants do
not differ in the tendency to cheat.
Furthermore, it was not confirmed that females cheated more often than males. This
suggests that females who decided to work in politics, do not engage in deception as a
self-enhancement strategy. Further, it might imply that females in politics, independent
from position, do not feel as pressured by their environment as females in the business
sector seem to feel. Thus, findings from studies 1a and 2 seem to speak for different
perceptions of workplace environments. For females, working in politics might be more
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pleasant than working in business.
The present study provided interesting insights into the characteristics and behaviors
of female and male politicians and civil servants – a work environment that is still difficult
to survey. Gender differences and differences between politicians and civil servants were
contrary to expectations. First, it was rather surprising that stereotypical characteristics
of politicians like overconfidence and dishonesty were not confirmed by the data, as
politicians and civil servants appeared to be quite similar. Second, the field of politics
seems to be a more pleasant work environment for females than business, presenting less
pressure for self-enhancement. All in all, results of the present study encourage more field
investigations, as these data improve the understanding of politicians and the political
work environment immensely.
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11. General Discussion
This work examined gender differences in leaders and non-leaders on career-relevant
psychological characteristics and behavior. Specifically, it was investigated whether
gender differences could be explained by the female/male dominance of the workplace.
On this ground, participants from the male-dominated manufacturing sector and the
female-dominated service sector were investigated in two studies. In a third study,
individuals from the male-dominated field of politics were examined. Hence, in three field
studies it was tested whether cognitive reflection, confidence in own skills, and deception
behavior were dependent on gender, position and workplace environment.

11.1. Strategies of Females and Males
A number of studies has suggested (e. g., Phillips et al., 2016; Fischbacher & Föllmi-Heusi,
2013; Mata et al., 2013) that rational thinking could be vital for individuals in leadership
positions, as it predicts decision-making performance. It was suggested that analytical
thinking would be preferably used by leaders. Therefore, rational thinking, measured
by the CRT (Frederick, 2005) was the first point of examination. For managers, it is
important to make good decisions, but research is divided over the question whether
intuitive or rational decision-making leads to better results. Findings from the present
three studies showed that position did not predict rational thinking, as there was no
difference between leaders and non-leaders. This result implies that decision processes at
work might be subject to multiple factors like organizational dynamics and complexities,
in which rational thinking might not be a determining factor. Thus, it could be assumed
that managers and non-managers on average engage equally in rational decision-making.
Further, literature indicates that gender predicts thinking styles. Specifically, there
is evidence that males prefer rational reasoning while females tend to follow intuition
(Sladek, Bond, & Phillips, 2010; Norris & Epstein, 2011; Alós-Ferrer & Hügelschäfer,
2016, Study 2). Three studies have displayed a robust gender effect in which males
significantly scored higher on the Cognitive Reflection Test (Frederick, 2005) compared
to females. Thus, males showed a stronger preference for analytical reasoning than
females. This result corresponds with a meta-analysis by Brañas-Garza, Kujal, and
Lenkei (2015) supporting that females performed worse on the CRT among various
experimental settings. There were different explanations for this robust gender effect.
One assumption is based on gender differences in mathematical ability (see Sinayev &
Peters, 2015; Liberali, Reyna, Furlan, Stein, & Pardo, 2012). This approach stimulated
a lively debate in research and studies were conducted controlling for numeracy (e. g.,
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Campitelli & Gerrans, 2014). It is now widely accepted that the Cognitive Reflection
Test measures numeracy (Pennycook et al., 2016; Toplak et al., 2014, 2011), but also is a
vital performance-based measure of rational thinking. A recent article by Primi, Donati,
Chiesi, and Morsanyi (2018) suggests that, in addition to mathematical ability, different
scores on the CRT of females and males can be explained by gender differences in math
anxiety. The feelings resulting from this anxiety have an impact on solving the test and
might explain differences. Further, biological aspects like cortisol and testosterone levels
have been considered to explain the gender differences on the CRT (Nave et al., 2017;
Margittai et al., 2016; Bosch-Domènech et al., 2014). However, it has not yet been finally
clarified what causes the gender differences, suggesting further research.
Evidence from the pooled data of the two business studies indicated that the business
sector can predict performance on the Cognitive Reflection Test. Individuals who worked
in the manufacturing sector scored significantly higher on the test compared to individuals
in the service sector. This result could be based on sector-specific requirements that
attract individuals who possess matching skills. Specifically, the manufacturing sector
can be intuitively described as a more technical sector, producing goods, which possibly is
appealing for individuals who are able to understand the technical aspects of the industry.
This is supported by Armstrong, Cools, and Sadler-Smith (2012), who highlighted the
link of person-environment fit and thinking styles. They emphasized that individuals
seek environments that resemble their own cognitive style. Hence, it is not surprising
that more technically inclined individuals, who predominantly work in the manufacturing
sector, displayed higher performances on the CRT compared to individuals in the service
sector.
Overall, the performance on the CRT can be predicted by gender and business sector.
However, as a measure of rational thinking, the CRT does not reliably predict the difference between leaders and employees. This leads to the conclusion that the individual
preference to think rationally might not be a distinct feature between managers and
employees.
The second question addressed the role of confidence in own skills, especially the role
of the overconfidence bias. Confidence in own skills has been repeatedly linked to gender
differences and leadership (Meikle et al., 2016; Reuben et al., 2012; Niederle & Vesterlund,
2007; Barber & Odean, 2001). Confidence in own skills can give individuals a competitive
advantage as it supports people to overcome obstacles, take more risks and to pursue
goals (M. Li et al., 2017; Rahn et al., 2016; Hirshleifer et al., 2012). Hence, confident
individuals are more likely to be promoted to leadership positions (Anderson et al., 2012;
Goel & Thakor, 2008). As confidence in own skills was predominantly found in males,
it was suggested that this could be a driving force behind the underrepresentation of
females in management (Reuben et al., 2012).
The findings from the two business studies were quite surprising, as males were
overconfident in the female-dominated service sector compared to females in the same
sector, and compared to males in the manufacturing sector. Males in manufacturing
displayed a rather realistic confidence judgment of their skills, similarly to females on
both sectors. This could be explained by role congruity theory (Eagly Karau, 2002) that
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seems to apply conversely for males in female-dominated settings. The service sector
is a rather female-dominated domain in which males are noticed more easily and are
put under increased scrutiny. Further, males could be perceived as a misfit, as the male
gender role does not fit the social role of the service sector, which is associated with female
attributes. As a result, males could face restrictions or even punishments for not meeting
the stereotype. This fits to results of Heilman and Wallen (2010) who found that males
experienced performance critique in female-dominated workplace settings when they were
successful. Further, males who worked in female-dominated environments reported that
they experienced the environment as challenging and demanding (Cross & Bagilhole,
2002). Hence, males might develop strategies to cope with the gender-incongruent work
environment. As males experienced performance critique, they stretched a traditionally
male characteristic, confidence in own skills. Therefore, one could speculate that males in
the present studies, who worked in the female-dominated sector, turned to be overconfident
in their own skills. Here, overconfidence functions as an impression management strategy
for males in female-dominated sectors, to cope with gender incongruency of the workplace
environment. To substantiate this notion, results from study 1b displayed a significant
relationship between fear of negative evaluation and confidence in own skills. Males who
were afraid to be negatively evaluated by others exhibited higher levels of confidence in
own skills. This result suggested that males who are worried about outside perception
used confidence in own skills as an impression management strategy to monitor these
concerns, which is in line with findings that show that individuals who display high
levels of fear of negative evaluation engaged in impression management (Khair & Fatima,
2017).
In contrast to previous research that linked confidence in own skills to managerial
positions (Anderson et al., 2012; Goel & Thakor, 2008), managers did not generally
display higher confidence levels than non-managers in the three field studies. However,
achievement and power motivation of managers predicted confident in own skills. More
achievement and power motivated managers displayed more confidence in own skills.
Previous studies proposed a link between achievement and power motivation and leadership (e. g., Hernandez Bark et al., 2016; McClelland & Boyatzis, 1982; Kirkpatick &
Locke, 1991). Power motivated individuals follow their own interests and rely on their
own judgments. Achievement motivated individuals prefer tasks that require effort and
endurance and they are driven by ambitious goals. Hence, these individuals are more
likely to emerge as leaders and use confidence in own skills as an impression management
strategy to pursue their own interests.
On the opposite, results from study 1b showed that managers with high levels of
fear of negative evaluation displayed lower levels of confidence. It is suggested that the
management position entails an increased awareness of being an example to others and
that that colleagues and employees might use this position for orientation. Therefore,
managers who fear the evaluation of others strongly monitor their behavior and are more
cautious with judgments of their own skills, as their own management position dependents
on benevolent evaluations of colleagues and subordinates. As a result, managers who
fear to be evaluated by others might be intuitively aware that confidence in own skills
could backfire (Vullioud et al., 2017).
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The present work did not confirm previous findings that gender and position predicted
confidence in own skills. However, males and managers used confidence in own skills as an
impression management strategy. Males in gender-incongruent workplace settings used
confidence in own skills as an impression management strategy to advance competence
and acceptance in these workplace settings. Achievement and power motivated managers
used confidence in own skills as an impression management strategy to pursue their own
interests.
The third question addressed the role of deception and whether it can be predicted
by gender, position, and sector. Previous research suggested that deception may bring
particular benefits for those holding leadership positions, as it helps them to be accepted,
gain support and achieve leadership goals (Densten & Sarro, 2012). While males have
been reported to deceive to increase economic gains (Erat & Gneezy, 2012; Dreber &
Johannesson, 2008), females have been shown to deceive to create a socially accepted
appearance (Marchewka et al., 2012; Tyler & Feldman, 2004). The gender differences in
deception strategies might help to explain gender disparity in the management context.
As presumed, study 1a showed that females in male-dominated sectors cheated more
often compared to males in the same sector. In line with role congruity theory (Eagly
Karau, 2002) and similarly to males in female-dominated industries, females in maledominated industries are easily observed and are put under increased scrutiny. It is
suggested that these females cheated to create a more positive self-image. Females in
male-dominated work-contexts might assume that showing a strong performance is a good
strategy to be accepted. Hence, deception behavior could serve as a self-enhancement
strategy for females to create a socially desirable appearance leading to be accepted by
the environment. The desire to fit in and to pursue good interpersonal relationships
seems to explain deception in females (Marchewka et al., 2012; Tyler & Feldman, 2004).
Additionally, the anonymity of the study might have facilitated cheating for females, as
they could assume that there was no risk to be discovered. This was in line with previous
research, emphasizing that females increased their deception behavior in settings in which
females are not observed (Conrads & Lotz, 2015). Moreover, findings from the pooled
data suggested that females not only cheated in male-dominated environments, but that
there was an overall tendency for females to cheat to increase their own performance.
Hence, females seem to feel the urge to use deception as a self-enhancement strategy
independent of the work environment. From that it can be concluded that the need to
be accepted is not only induced by the environment, but is also produced internally,
leading to self-enhancement. Hence, females of both business sectors use deception as
self-enhancement strategy. Similar to findings from research on overconfidence, males
working in the female-dominated service sector not only engaged in overconfidence, but
also used deception to increase performance to cope with the workplace environment.
In contrast, findings from study 1b showed that Fear of Negative Evaluation reduced
the deception behavior of females. It is suggested females who are afraid of being detected
and punished for cheating weigh the options of performance enhancement and risk of
punishment and decide to reject the opportunity to cheat. This indicates that females
with high levels of Fear of Negative Evaluation seem to have a heightened sensibility
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for interpersonal relations and contexts, which they are not willing to put at risk by
engaging in deception behavior.
The data of two business studies and the resulting pooled data showed no significant
effect of position. Neither managers nor employees felt the need to cheat to increase
performance. However, results from study 1a indicated that achievement motivated managers were more inclined to cheat. These managers were willing to increase performance
through deception to meet their performance goals, which is in line with previous research
(Van Yperen et al., 2011) which found that people most frequently cheated in order
to reach performance goals, compared to other goals.. This implies that achievement
motivated managers in the study experienced the general knowledge task as a challenge
that they wanted to master for themselves and the outside world. They engaged in
deception to succeed, a cheating strategy that they were probably able to justify in
front of themselves (e.g., minimizing the cheating, just reassuring themselves that their
answer was right, etc.). Hence, achievement motivated managers used cheating as a
self-enhancement strategy.
The results of the pooled data on deception showed that there was a significant difference between the business sectors. Individuals who worked in the service sector cheated
more often than individuals who worked in the manufacturing sector. This finding could
be explained by the characteristics of the respective business sector. Performance in the
service sector is much more difficult to grasp compared to the manufacturing sector. Thus,
individuals in the service sector are not used to be evaluated on distinct performance
measures. It is suggested that they felt more pressured during the test than individuals in
the manufacturing sector, who are more used to such performance measures, and engaged
in deception to catch up. Hence, gender and sector predicted deception behavior.
It has to be noted that the sample in the political environment differed clearly in one
aspect from the studies in business. Although politics is a male-dominated environment,
no self-enhancement strategy was displayed in females. Interestingly, achievement motivation had even an opposite effect as higher levels of achievement motivation of females
even lowered their confidence in own skills. The same applied for civil servants. Hence,
confidence in own skills was not used as an impression management strategy. These
results suggest two possible conclusions. Either, politics seems to be an environment in
which self-enhancement (and self-enhancement) is not necessary to be accepted, or this
seems to be an environment in which this strategy only has little response. This remains
a question to be answered.

11.2. Limitations
This work provides novel insights on gender differences on career-relevant psychological
characteristics and behavior in business and politics. Yet, there are also a few limitations
related to this dissertation.
First, results on the Cognitive Reflection Test (Frederick, 2005) are limited by participants’ performance on the test. In comparison to previous studies in the literature, the
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average performance of the participants was noticably higher. Although an alternative
version of the CRT (Toplak et al., 2014) was used to shun the popularity of Frederick’s
(2005) items, the CRT was susceptible to ceiling effects, with about one third of participants being able to answer all items. This was already observed by other researchers,
who reported ceiling effects for the original CRT items (Haigh, 2016; Stieger & Reips,
2016; C. Thoma, 2016). Hence, the construct itself, independent of which CRT items are
used, seems to be largely exhausted and might have truly passed its peek through its
popularity (Haigh, 2016).
Second, a large-scaled pretest was conducted to test general knowledge questions on
gender effects and item difficulty, to accurately research confidence in own skills. High
and low difficulty as well as certain subjects of items can bias the results on confidence
judgments (Jakobsson, 2012; Dahlbom et al., 2011; Moore & Healy, 2008). Based on the
results of the pretest, items were thoroughly chosen for the general knowledge section. All
six items were of medium difficulty and did not display significant gender differences. Still,
males answered significantly more questions correctly than females. A test for robustness
in several consecutive pretests might have improved the test material. Moreover, it
cannot be ruled out that this significant gender difference did influence the results on
confidence in own skills (Schwieren & Weichselbaumer, 2010).
Third, only browser tab switches were recorded as a measurement of deception. It was
not possible to control whether participants used their mobile phones or asked a colleague
to find the correct answer. While there is a significant difference in performance between
cheaters and non-cheaters and it was certainly helpful that the measure was unobtrusive,
it cannot completely be ruled out that participants found other ways to deceive.
Fourth, the samples were comprised of managers and non-managers from German
companies and politicians and civil servants from German national and state parliaments.
Therefore, the present findings are not generalizable to other countries as companies and
public institutions are susceptible to country-specific political, legal, and social influences.
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12. Conclusion and Future Prospects
In summary, female-dominated and male-dominated work environments shaped the
strategic behavior of females and males. Compelling evidence was found, suggesting that
females and males differed on the use of self-enhancement and impression management
stratgies depending on the work environment.
The first novel finding of this dissertation pointed at the behavior of males in femaledominated environments. Males in the female-dominated service sector were overconfident
in their own skills. The underrepresentation of males in the service sector led them
feel challenged and pressured. For that reason, males came up with a strategy to
compensate these feelings, which resulted in them overestimating their own skills. Here,
overconfidence in own skills operates as a signaling bias, creating an overly positive
image. Thus, overconfidence was used as an impression management strategy for males
in female-dominated sectors to cope with the pressure and to succeed in this environment.
In addition, males in female-dominated environments engaged in deceptive behavior to
increase own performance and to appear competent. Therefore, deception was used as a
self-enhancement strategy to cope with the female domain.
The second novel result of this dissertation addressed the behavior of females in maledominated environments. In fact, females working in the male-dominated manufacturing
sector deceived more often compared to males in the manufacturing sector to enhance
individual performance. The male-dominated manufacturing sector in which females
are easily observed by others, seems to challenge and pressure them to show excellence.
Hence, females deceived to increase performance for self-enhancement reasons and to
appear competent. Furthermore, this seems not only to apply to male-dominated contexts
but also to female-dominated contexts. Therefore, it can be concluded that females also
experience internal pressure to succeed and therefore apply a self-enhancement strategy.
Third, achievement and power motivation had an impact on self-enhancement and
impression management strategies of managers in business. Both, achievement and
power motivation resulted in managers displaying increased levels of confidence in
own skills. This suggests that confidence in own skills functioned as an impression
management strategy. Further, achievement motivated managers demonstrated higher
levels of deception, indicating that cheating on performance was used by managers as a
self-enhancement strategy.
Also, the present work has shown that business and politics are different in their
nature. While both studies in business revealed the importance of self-enhancement and
impression management strategies for single sectors, the opposite was found in politics.
Individuals who were achievement motivated, displayed lower levels of confidence. Thus,
confidence was not used as an impression management strategy. This suggests that the
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political work environment is a field in which neither strategy is required, or that they
just are not beneficial.
Future studies should be devoted to continuing this line of research, investigating gender
differences in managers and non-managers on career-relevant psychological characteristics
and behaviors. In that regard, more field studies including female and male managers
and non-managers from different business sectors could be highly beneficial. Large field
studies including individuals from various female- and male-dominated industries are
needed to confirm the novel findings presented in this work. Moreover, this would help to
disentangle the complexities of workplace environments and their effects on individuals.
The present work raises the question of comparability of findings from the laboratory
with university students and field studies with actual managers and employees. It
is recommended that researchers who are interested in possible gender differences in
characteristics and behaviors in the work environment should definitely increase their
efforts to conduct field studies, as this is the best way to depict the dynamics that are
reflected in the individual. Future research should further develop the present findings by
examining whether there are additional self-enhancement and impression management
strategies, similar to overconfidence and deception. Also, the usage of such strategies by
females and males depending on the composition of the workplace environment should
be further investigated. In addition to that, studies investigating different countries
(e.g. Germany vs. Sweden) could uncover limitations in terms of cultural and regulatory
contexts, as some countries introduced quotas or equal payment regulated by law that in
turn could affect the behavior of individuals at work.
Also, it is recommended that future studies test the validity of the Cognitive Reflection
Test. It is suggested that the popularity of the test needs to be taken into account, as
the present work demonstrated that even the newly developed items of the CRT (Toplak
et al., 2014) produced ceiling effects. Hence, studies investigating rational thinking
should combine the CRT with self-report measures of rational and intuitive thinking
style inventories, to additionally control for decision processes. Moreover, as the CRT
is mainly seen as an instrument to investigate rational thinking, self-report measures
of intuition (e.g., Faith in Intuition) would provide additional insights into individuals’
decision processing preferces. However, knowing the present findings, the Cognitive
Reflection Test should not be used unrestrictedly as floor and ceiling effects might arise.
Furthermore, future studies should incorporate different confidence measures, testing
overplacement, overestimation, and overprecision, to further the understanding of the
many facets of the overconfidence bias. Moreover, researchers need to continue and
disentangle different effects that were commonly discussed under the umbrella of overconfidence, although they refer to different concepts, as pointed out by Moore and Schatz
(2017). Hence, the examination of the three facets of overconfidence could shed new
light on the common beliefs on overconfidence. Additionally, it could be interesting
for researchers to apply questions testing expert knowledge in business and in politics
to see whether this would make a difference for individuals in management positions.
Also, the effects of incentives on general knowledge questions and CRT items would be
an interesting advancement of the present research, specifically regarding the question
whether incentives affect cheating behavior of females in different sectors.
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In addition, the investigation of potential moderators might also prove important.
Possible moderators of interest include organizational unit, subject of education, leadership level, and management experience in years. These moderators could deepen the
understanding of the circumstances under which gender differences in different workplace
environments emerge.
The present findings have also some practical implications. The result that males
in female-dominated fields have to compensate feelings of pressure by being overconfident shows possible problems of a group that is often not considered as problematic
(overconfident males). However, if their behavior comes from perceived pressure and is
experienced as being exhausting, the coping mechanism of this group of males should be
taken seriously. The result implies that males in female-dominated fields for instance
could experience health issues or decide to leave the company. The same applies for
females in male-dominated industries as they perceive external pressure in a similar
way. Given the results of how males in female-dominated environments did behave, it
should be discussed whether policies (e.g., diversity programs, voluntary quotas) that
have been implemented lately in organizations to promote females, need to be introduced
in female-dominated environments to promote males. The finding that females deceived
to increase performance to cope not only with external but also with internal pressure,
has implications for corporate culture. Organizations need to provide an environment in
which “failing” does not harm a person’s self-image but in which individuals, specifically
females, are welcomed to make mistakes (and get the chance to try again). A corporate
culture that values mistakes might be more appealing for females and in turn might
result in females feeling even more attached to the organization.
Further, the result that deception was generally low for politicians and that they
did not significantly differ from civil servants provides valuable information for voters.
Contrary to the stereotypical belief of politicians being dishonest, the findings suggest
that they can be trusted as they did not show tendencies to cheat to create a more positive
self-image. It is recommended that the negative public image of politicians needs to be
reconsidered. However, as evidence is still scarce, further field studies on characteristics
and behaviors in female- and male-dominated settings need to be conducted before a
more comprehensive set of practical implications can be developed.
The present dissertation provides novel insights into the characteristics and behavioral
patterns of females and males at work. Specifically, the gender composition of the
work environment has proven to illustrate self-enhancement and impression management
strategies in females and males and sheds new light on the perceptions of individuals in
gender-incongruent domains. Hopefully, the present findings encourage researchers to
also convey their research questions to the field, applying a more holisitc approach and
to deepen the understanding of the dynamics and complexities that influence males and
females at work.
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A. Appendix
A.1. Pretest
Independent t-test Results on General Knowledge Items

Item
Item_1
Item_2
Item_3
Item_4
Item_5
Item_6
Item_7
Item_8
Item_9
Item_10
Item_11
Item_12
Item_13
Item_14
Item_15
Item_16
Item_17
Item_18
Item_19
Item_20
Item_21
Item_22
Item_23
Item_24
Item_25
Item_26
Item_27
Item_28

T

df

-1.815
-3.03
-2.555
-3.063
3.083
-0.627
-0.895
-4.228
-0.052
-1.975
-2.101
0.953
-2.555
-2.365
0.176
-3.083
0.251
-0.632
1.038
-1.733
1.159
0.866
0.013
0.297
0.142
-766
-1.037
-0.295

67
71
71
71
60
71
71
71
71
69
71
71
71
70
71
65
71
71
63
64
43
71
71
71
71
71
65
71

M
0.202*
0.336***
0.260**
0.348***
0.283***
0.045
0.067
0.438***
0.006
0.214
0.245
0.058
0.260***
0.259**
0.013
0.349***
0.030
0.066
0.121
0.201*
0.045
0.082
0.001
0.012
0.017
0.169*
0.111
0.031

M

Item

T

df

0.6712
0.3836
0.7397
0.4795
0.2055
0.9041
0.8904
0.3562
0.5479
0.6986
0.4384
0.9315
0.7397
0.6712
0.9041
0.5479
0.3973
0.7534
0.3836
0.6027
0.0274
0.8082
0.9315
0.9726
0.4932
0.7945
0.726
0.7397

Item_43
Item_44
Item_45
Item_46
Item_47
Item_48
Item_49
Item_50
Item_51
Item_52
Item_53
Item_54
Item_55
Item_56
Item_57
Item_58
Item_59
Item_60
Item_61
Item_62
Item_63
Item_64
Item_65
Item_66
Item_67
Item_68
Item_69
Item_70

1.037
-0.669
0.622
-0.518
-0.721
0.827
-1.646
0.967
-0.339
-0.07
0.669
-1.784
-0.268
-1.197
-1.135
-0.716
0.413
0.234
-1.437
0.367
-0.33
-2.206
-0.464
-2.324
-0.532
0.013
0.013
-0.736

65
71
71
71
71
71
52
71
71
71
71
71
71
71
70
71
71
71
43
71
71
70
71
71
71
71
71
71

VII

M
0.111
0.056
0.047
0.063
0.067
0.096
0.175
0.046
0.041
0.008
0.056
0.211*
0.031
0.143
0.101
0.085
0.033
0.027
0.068*
0.037
0.040
0.203**
0.053
0.269**
0.061
0.001
0.001
0.087

M
0.274
0.863
0.8904
0.4795
0.8219
0.6438
0.274
0.9589
0.5616
0.6849
0.137
0.4932
0.6712
0.5342
0.8356
0.3973
0.1233
0.6712
0.9589
0.7808
0.4932
0.8082
0.6575
0.5616
0.3425
0.9315
0.9315
0.6027

Item_29
Item_30
Item_31
Item_32
Item_33
Item_34
Item_35
Item_36
Item_37
Item_38
Item_39
Item_40
Item_41
Item_42

0.243
-1.173
-1.095
-0.297
1.395
-0.268
-1.361
0.952
-1.207
-1.437
-2.169
3.569
-0.251
-4.294

71
0.026
0.7397
55
0.129
0.3014
71
0.132
0.5068
71
0.012
0.0274
44
0.104
0.8904
71
0.031
0.6712
69
0.135
0.7808
71
0.107
0.6849
71
0.142
0.3973
43 0.068* 0.9589
70 0.236** 0.6849
71 0.384*** 0.3699
71
0.030
0.6027
59 0.420*** 0.7123

Item_71
Item_72
Item_73
Item_74
Item_75
Item_76
Item_77
Item_78
Item_79
Item_80
Item_81
Item_82
Item_83
Item_84

-1.159
-0.228
-0.464
-0.899
0.739
0.53
-2.991
-2.501
0.024
-1.2
0.622
-0.629
-0.81
0.413

43
0.045
0.9726
71
0.011
0.9589
71
0.053
0.6575
71
0.100
0.6986
71
0.084
0.6712
71
0.035
0.9178
69 0.294*** 0.7534
63 0.215*** 0.8356
71
0.002
0.7945
70
0.079
0.9178
71
0.047
0.8904
71
0.075
0.5753
71
0.023
0.9863
71
0.033
0.1233

Notes. For a detailed overview of the items see (Amthauer et al., 2001). Items 19, 25, 37,
63, 65 and 82 were chosen.

A.2. Material
Cognitive Reflection Test Items by Toplak et al. (2014)

VIII

General Knowledge Questions

General knowledge items that were used to assess confidence in own skills.

IX

A.3. Additional Results
Study 1a: Cheating by General Knowledge Item

Study 1b: Cheating by General Knowledge Item

X

Pooled Data: Cheating Score

Pooled Data: Cheating by General Knowledge Item

XI

Study 2: Cheating by General Knowledge Item

XII

Study 1a: Ordered Logistic Regressions on Cognitive Reflection Test

Variable

Model 1

Model 2

Model 3

Male

1.055***
(.202)
.126
(.204 )
.164
(.194)

.852**
(.332)
-.039
(.376)
.122
(.294)
.138
(.395)
.356
(.410)
-.034
(.411)

.769**
(.334)
.037
(.377)
.175
(.296)
.185
(.397)
.376
(.412)
-.130
(.412)
.049
(.101)
.329***
(.123)

Model 4

.829**
(.347)
Manager
0.029
(.384)
Manufacturing
.113
(.302)
Male x Manufacturing
.110
(.409)
Male x Manager
.399
(.425)
Manager x Manufacturing
-.020
(.426)
Perceived Stress Scale
.033
(.103)
Response Time
.305**
(.128)
Age
.000
(.110)
Education
.253*
(.134)
‰2
31.42*** 32.34*** 39.87*** 41.87***
Cox & Snell
.085
.087
.107
.116
Nagelkerke
.091
.094
.114
.125
Notes. Standard errors in brackets. *p < .10, **p < .05, ***p < .01.

XIII

Study 1a: Ordered Logistic Regressions on Deception

Variable

Model 1 Model 2

Male

-.161
(.197)
.139
(.204)
-.374*
(.195)

.180
(.331)
-.367
(.389)
-.288
(.300)
-.798**
(.402)
.055
(.418)
.530
.(417)
.132
(.128)
-.322***
(.104)
.365
(.226)

Model 4

.087
(.347)
Manager
-293
(.398)
Manufacturing
-.204
(.308)
Male x Manufacturing
-.687*
(.415)
Male x Manager
.137
(.431)
Manager x Manufacturing
.481
(.430)
Achievement Motivation
.133
(.130)
Perceived Stress Scale
-.329***
(.107)
Achievement x Manager
.307
(.231)
Age
-.008
(.012)
Education
-.134
(.136)
Firm Size
.070
(.111)
‰2
4.68
9.28
28.29*** 25.03**
Cox & Snell
.013
.026
.077
.072
Nagelkerke
.014
.027
.025
.075
Notes. Standard errors in brackets. In Model 3, the Achievement x Manager interaction
misses significance with p = .10. *p < .10, **p < .05, ***p < .01.

XIV

.216
(.327)
-.197
(.378)
-.152
(.295)
-.790**
(.399)
.144
(.411)
.448
(.412)

Model 3

Study 1b: Ordered Logistic Regressions on Cognitive Reflection Test

Variable

Model 1

Model 2

Model 3

Male

.586***
(.150)
.023
(.147)
.203
(.145)

.657**
(.273)
-.287
(.316)
.160
(.270)
-.208
(.308)
.112
(.315)
.461
(.299)

.662**
(.274)
-.231
(.317)
.116
(.271)
-.174
(.309)
.119
(.316)
.519***
(.300)
.096
(.096)
.138*
.(072)
-.170**
(.073)

Model 4

.657**
(.277)
Manager
-.212
(.320)
Manufacturing
.046
(.274)
Male x Manufacturing
-.136
(.312)
Male x Manager
.065
(.320)
Manager x Manufacturing
.445
(.309)
Response Time
.117
( .097)
Fear of Negative Evaluation
.148**
(.073)
Political Skill
-.172***
(.073)
Age
.028
(.078)
Education
.313**
.(092)
‰2
15.66*** 18.41*** 28.44*** 40.47***
Cox & Snell
.023
.027
.042
.060
Nagelkerke
.025
.029
.045
.065
Notes. Standard errors in brackets. *p < .10, **p < .05, ***p < .01.

XV

Study 1b: Ordered Logistic Regressions on Deception

Variable

Model 1 Model 2 Model 3

Male

-.074
(.160)
-.083
(.158)
-.083
(.156)

Manager
Manufacturing
Male x Manufacturing
Male x Manager
Manager x Manufacturing
Fear of Negative Evaluation
Political Skill
Power Motivation
Male x FNE
Age

-.261
(.287)
-.199
(.337)
-.321
(.267)
.267
(.328)
.060
(.338)
.132
(.320)

-.258
(.292)
-.339
(.348)
-.271
(.290)
.207
(.331)
.145
(.346)
.145
(.323)
-.283
(.125)
.168
(.083)
-.037
(.084)
.291
(.161)

Education
Firm Size
‰2
.707
1.58
11.11
Cox & Snell
.001
.002
.016
Nagelkerke
.001
.003
.006
Notes. Standard errors in brackets. *p < .10, **p < .05, ***p < .01.

XVI

Model 4
-.048
(.299)
-.267
(.358)
-.206
(.295)
.107
(.338)
.171
(.355)
.353
(.338)
-.358***
(.128)
.186**
(.085)
-.102
(.087)
.344**
(.164)
-.338***
(.089)
-.147
(.099)
-.207**
(.095)
32.50***
.048
.052

Study 2: Ordered Logistic Regressions on Cognitive Reflection Test

Variable

Model 1 Model 2

Male

.906***
(.296)
.006
(.299)

Politician
Male x Politician
Response Time
Perceived Stress Scale
Education

1.14**
(.523)
.228
(.499)
-.338
(.624)

Model 3

Model 4

1.29**
(.530)
.197
(.504)
-.389
(.628)
.504**
(.204)
.027
(.142)

.950*
.(549)
.111
(.519)
-.072
(.649)
.408*
(.223)
-.014
(.146)
-.101
(.152 )
-.280*
(.154)
14.84**
.089
.095

Age
‰2
9.67***
9.96** 15.70***
Cox & Snell
.055
.057
.088
Nagelkerke
.060
.061
.095
Notes. Standard errors in brackets. *p < .10, **p < .05, ***p < .01.

XVII

