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ABSTRACT

This article aims to investigate gender differences in satisfaction with self-
confidence between female and male computer sciences graduates in Germany and
its interrelation with career ambitions. The analysis is based on data from the
unique Alumnae Tracking Study. The results of our empirical study show that the
satisfaction with self-confidence of female graduates is strongly influenced by the
academic achievement and self-assessment of their special expertise. Male
graduates show a higher satisfaction with self-confidence regard-less of their
grades at university and their knowledge at time of graduation. Women who
graduated from a study program with a high percentage of technical content are
less satisfied with their self-confidence compared to graduates from other study
programs. In addition, the duration of work experience influences the satisfaction
with self-confidence of the computer scientists. Given these results, we offer insight
into a coaching program that was implement-ed at the University of Bamberg. The
program aims to strengthen self-confidence and motivational resources. Thus, the
career development of computer science graduates is supported. This is illustrated
by a case example.
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Trust yourself: You have the IT-Factor!
Career coaching for female computer scientists

INTRODUCTION

Women ' s underrepresentation in computer science (CS) is the result of an
interplay of various factors. Theoretical concepts for the low participation of women
in male-dominated professions especially refer to gender stereotypes (Cheryan et
al., 2009; Cheryan et al., 2015), stereotype threat (Spencer, Steele & Quinn, 1999;
Steele, 1997) and societal gender roles (Abele, 2003b; Athenstaedt, 2002;
Athenstaedt & Alfermann, 2011; Athenstaedt & Mikula, 2008). Gender stereotypes,
stereotype threat and societal gender roles not only affect the choices made
regarding further education but also have an impact on decision making and the
behavior of employees and employers. This leads to the lower participation of
women in male-dominated disciplines such as CS, and affects career opportunities
and the career ambitions of women (Boye, 2009; Claffey & Mickelson, 2009; Russo,
1976; SchneeweiB3, 2016; Fortsch et al., 2018).

One could suspect that the successful management of challenges during the course
of higher education might have resulted in a strengthened self-concept and in high
self-confidence (Brown & Lent, 2005) in women. However, previous research has
shown that gender gaps in self-confidence exist (Sax, 2008).

Self-confidence is seen as a facilitator of vocational success whereas a lack of
confidence can result in reduced motivation and career inhibition (Brown & Lent,
2005; Bénabou & Tirole, 2001). Thus, lower satisfaction with self-confidence may
lead to lower career ambitions.

The focus of our study is on satisfaction with self-confidence and its interrelation
with career ambitions. Satisfaction with self-confidence is an aspect of satisfaction
with oneself (Fahrenberg et al., 2000). It is strongly correlated with life satisfaction
(Dette, 2005). Satisfaction and professional success are the results of professional
and private development processes (Abele, 2002; Dette, 2005). They are not the
endpoint of these processes but can initiate further development processes (Abele,
2002; Abele, 2003b). Thus, high satisfaction with self-confidence can lead to higher
career ambitions whereas lower satisfaction with self-confidence can lead to lower
career ambitions.

To examine the factors that lead to high satisfaction with self-confidence and to
study the effects of satisfaction with self-confidence on the career ambitions of
computer scientist, we made use of a unique data source, namely the Alumnae
Tracking Study. This study offers detailed information on about 500 students and
graduates of the Faculty of Information Systems and Applied Computer Sciences at
the University of Bamberg. For the purpose of this article, we make use only of the
graduates’ subsample of the Alumnae Tracking Study. Based on the results of our
guantitative analysis, we present a coaching program that was implemented to
strengthen the self-confidence and motivational resources of CS graduates.
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THEORETICAL FRAMEWORK

It is well known that women in male-dominated occupations have less career
opportunities compared to men (Schneeweil3, 2016). They are more likely to leave
their occupational area compared to women who are working in a job typically
taken on by women (Jacobs, 1989; Schneewei3, 2016). Further studies show that
the risk of unemployment is higher for women who are working in a male
dominated area (Schulte, 1995;Schreyer 1999; Arbeitsmarkt aktuell, 2010;
Schneeweil3, 2016). Moreover, in Germany, female professionals in computer
science are still confronted with a pay gap between men and women (Ruiz Ben,
2005; Goldin, 2014).

Gender-differences in self-confidence may be a factor that influences career paths
as well as career opportunities. Self-confidence is defined as the strength of belief
in one " s capabilities (Bandura 1986, 1997) to successfully execute a specific
activity and to achieve goals (Wunderer 2004; Jinnemann, 2015). Self-confidence
is seen as a personal resource and a facilitator of professional success. It depends
on our (past and current) achievements and on our potentialities (James, 1890;
Bandura, 1997). Therefore, it is reasonable to expect that academic performance
and the self-assessment of professional skills have a large impact on self-
confidence and the career success of men and women alike (Abele, 2002, 20033,
2003b; Abele & Spurk, 2009; Abele, Spurk & Vollmer, 2011; Aisenbrey & Brickner,
2008; Spurk & Abele, 2014; Lent, Brown & Hackett, 1994, 2000; Fortsch et al.,
2018).

Satisfaction is the product of a positive judgment process in which individuals
evaluate themselves based on their own individual criteria (Wunderer, 2004; Dette,
2005). Satisfaction with self-confidence is one item on the scale of satisfaction with
oneself and belongs to the global concept of life satisfaction (Fahrenberg et al.,
2000). High satisfaction values indicate that the person is satisfied with herself, her
skills, self-confidence and how her life has been lived so far (Fahrenberg et al.,
2000). It is known that all aspects of life satisfaction are strongly correlated (Dette,
2005). Thus, in this study we have focused on one aspect of life satisfaction, i. e.
satisfaction with self-confidence.

Life satisfaction and professional success are the results of professional and private
development processes and the fulfillment of life goals (Abele, 2002; Dette, 2005;
Fahrenberg et al. 2000; Pavot & Diener, 1993). Thus, positive professional
development in the sense of reaching or moving closer to important work goals or
climbing up the career ladder contributes to subjective and objective professional
success and influences life satisfaction (Abele, 2002, 2003b). It is important to note
that life satisfaction and professional success are not the final stage of professional
and private development processes but also initiate further processes. Therefore,
we examined the relation between a high level of satisfaction with self-confidence
and career ambitions. We supposed that high levels of self-confidence might result
in higher career ambitions.

Professional development processes depend, among other things, on the self-

evaluation of skills, “objective” performance criteria such as university grades, and
the self-concept of the individual (Abele, 2002; Abele, 2003a, 2003b). It is well
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known that men and women differ in their self-evaluation of skills. Men tend to
overestimate their capabilities, whereas women tend to underestimate their skills
(Beyer, 1990, 2016; Kling et al., 1999; Spurk & Abele, 2014; Ertl, Luttenberger &
Paechter, 2017). In addition, gender stereotypes with deep cultural roots have a
major influence on how men and women perceive themselves and rate their own
skills. Not all, but certainly some women who work in a male-dominated field of
occupation might doubt if they have the relevant abilities to succeed in this domain
(Shavelson, Hubner & Stanton, 1976; Marsh, 1986; Steele, 1997; Spencer, Steele
& Quinn, 1999; Skaalvik & Skaalvik, 2004; Hannover & Kessels, 2004; Eckes,
2008). Starting from early childhood, technical talent is (falsely) attributed to men
(Super, 1957, 1980; Holland, 1985; Eccles et al., 1983; Lent, Brown & Hackett,
1994; Bandura, 1997; Abele, Spurk & Vollmer, 2011; Hannover & Kessels, 2004;
Fértsch, Gartig-Daugs & Schmid, 2015). Thus, men believe in their apparent talent
for technical fields, whereas women who have chosen a career in an untypical field,
such as Science, Technology, Engineering, and Mathematics (STEM), might be
negatively affected by gender stereotypes(Bescherer, 2003;Berdousis & Kordaki,
2015; Cheryan et al., 2011; Kessels, 2012; Klieme, 2000; Kosuch, 2010; Marsh &
Yeung, 1998 Sainz & Eccles, 2012; Fortsch, Gartig-Daugs & Schmid, 2015; Smith
et al., 2012; Weinhardt, 2017;). This might shape their beliefs about themselves
and lead, on average, to lower satisfaction in self-confidence (Bandura, 1997;
Bordalo et al., 2019; Eccles et al. 1983; Eccles, Wigfield & Schiefele, 1998; Eccles &
Wigfield, 2002, Wigfield & Eccles, 2002). Thus, we assume that the satisfaction with
confidence exhibited by the graduates in our study with regard to their academic
achievement and professional skills differs systematically. We expect that excellent
university grades and highly rated professional expertise is required for female
graduates to be satisfied with their self-confidence. This may be especially true for
highly technically oriented courses of study.

Due to the highly selective sample, (e.g., highly capable women and men who have
chosen computer science as a career), we expect that no gender differences in
academic performance would be observed. Research on stereotype threat however
suggests that environments activate stereotype threat (Steele, 1997; Spencer,
Steele & Quinn, 1999). Women who pursue a course of studies in the field of
computer science enter a strongly male-dominated area. Instead of believing in
their capabilities, women tend to rate their capabilities concerning technical
subjects, for example programming, lower than men do (Spencer, Steele & Quinn,
1999). Thus, we expect that women rate their skills lower but perform just as well
as men on more objective assessments such as exams.

Furthermore, we suggest that the satisfaction with one s self-confidence is
correlated with the individual’s academic self-concept. The latter is influenced by
the competence students experience during university (Méller, 2015). However,
here again gender stereotypes play an important role. This leads to the fact that
the evaluation of performance often differs between men and women (Ertl,
Luttenberger & Paechter, 2017; Shavelson et al. 1976; Marsh, 1986; Skaalvik &
Skaalvik, 2004). Thus, we expect that female computer science graduates have a
lower self-concept and rate their expert knowledge at time of graduation as low
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than their male counterparts - even if they have achieved the same grades. This
may result in the lower satisfaction with self-confidence of female graduates.

Self-confidence also relies on strengthening occupational experiences and positive
performance feedback (Mortimer & Lorence, 1979; Lent et al. 1994; Abele, 2002).
Thus, we assume that women with more occupational experience are more satisfied
with their self-confidence, whereas young female professionals are less satisfied
with their self-confidence. Women with work experience have successfully
completed professional tasks they were given and have proved themselves
competent as computer scientists. In contrast, women at an early stage of their
career are more uncertain about their capabilities as well as about the working
content and conditions they desire (Carter & Silva, 2011; Edding, 2014; Elprana et
al., 2012; Edding, 2014). Furthermore, women have to work harder than men in
order to receive positive appraisals (Gorman & Kmec, 2007). Thus, we suggest that
the satisfaction with self-confidence of women is lower than that of men regardless
of the years of work experience.

RESEARCH DESIGN, DATA, AND METHODS

This paper consists of two parts:

1) A gquantitative analysis of data of the Alumnae Tracking Study, and

2) A case example that illustrates the goals and outcomes of a coaching program
that was implemented at the Faculty of Information Systems and Applied Computer
Sciences as consequence of the findings of the quantitative analyses.

Thus, we first proceed with the description of the data collection, sample and
analytical procedures, operationalisation and the main outcome of the quantitative
analysis. After that, we describe the coaching program, its target group, and
methodological basis and give a case example.

DATA COLLECTION AND SAMPLE OF THE QUANTITATIVE ANALYSES

The quantitative analysis was based on data of the Alumnae Tracking Study. The
Alumnae Tracking Study collected data on students and graduates of the Faculty of
Information Systems and Applied Computer Sciences in the years 2013, 2014, and
2015. In total, about 500 students and graduates participated in the quantitative
study. In the presented analysis, we were interested in gender differences in the
context of satisfaction with self-confidence of computer science graduates.
Therefore, we used data of the graduates for the analysis. Due to missing values,
our analytical sample included 261 individuals.

RESEARCH QUESTIONS AND STEPS

The first step of our analysis was driven by the question:

Is there a gender difference in academic performance at university (indicated by
final grades) and the self-assessment of acquired expert knowledge during course
of studies? This step of analysis was important. If we cannot find gender differences
in academic performance and self-assessment of expert knowledge in computer
science all following results cannot be attributed to these objects of investigation.
This means that differences in satisfaction with self-confidence and career
ambitions cannot be attributed to differences in academic performance or self-
assessment of expert knowledge.
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Academic achievement and self-assessment of expert knowledge were measured
retrospectively. The retrospective assessment of acquired expert knowledge at
university could be shaped by work experience since graduation. Thus, we
controlled for year of graduation. Besides that, final grades at university could
depend on the study program of the students. Thus, we also controlled for study
program.

The next step of our empirical study related to the self-confidence of computer
scientists. It was driven by the following question:

Do computer scientists differ in satisfaction with their self-confidence? At this stage
of investigation, we examined to what extent performance at university and self-
assessment of expert knowledge influence gender-specific satisfaction with self-
confidence. Satisfaction with self-confidence and career ambition were measured at
time of survey. Satisfaction with self-confidence is strongly correlated with life
satisfaction and the state of life satisfaction applies in the long term as stable
(Dette, 2005). Thus, we considered it as useful to use academic achievement and
self-assessment of expert knowledge as predictive variables. To capture possible
change processes we also controlled for year of graduation and study program.

In order to understand gender-specific differences in the effect of academic
achievement at university on graduates’ satisfaction with their self-confidence, we
introduced an interaction between graduates’ gender and the corresponding
variable. In the same way, we regarded gender-specific effects of self-assessed
expert knowledge in computer science on satisfaction with self-confidence. In all
analyses, we controlled for year of graduation and study program.

Finally, the last step of our analysis was driven by the following question:

Are there gender-specific effects of satisfaction with self-confidence on career
ambitions? We examined to what extent satisfaction with self-confidence influences
gender-specific career ambitions of computer science graduates. Here, we focused
on leadership ambitions. Students in some study programs—for example, in
information systems—are more willing to take over over leadership responsibilities
than others (Pflaum, 2017). Thus, we controlled for study program. Furthermore,
performance at university and professional experiences could have influenced
leadership ambitions. Thus, we also controlled for final grades, self-assessed expert
knowledge in computer science and year of graduation.

In order to understand, gender differences in the effect of satisfaction with self-
confidence on leadership ambitions, we implemented an interaction between
graduates’ gender and satisfaction with self-confidence. Here again, we controlled
for all variables mentioned above.

ANALYTICAL PROCEDURES

In accordance to the low participation of women in the field of computer science,
the proportion of women in our sample was small. Due to the occurrence of several
empty cells, a dichotomization of some variables was required in order to estimate
the multivariate models intended. We estimated a series of binary logistic
regression models and always reported average marginal effects (AME) and
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predictive margins (PM). Predictive margins can be interpreted as average
probabilities for the outcome, at the variables’ mean values. Average marginal
effects are the percentage point differences between the estimated predictive
margins and allowed us to test whether or not differences in the estimated
predictive margins were statistically significant (Mood, 2010). For clarity, we mainly
reported the results for graduates’ gender as well as gender-specific interaction
effects, although our models usually controlled additional factors. The additional
covariates we controlled for in the different models are reported in the notes
section under each table or figure, respectively.

We present results on gender differences in: (a) academic achievement at
university (retrospective point of view); (b) graduates’ self-assessment of expert
knowledge in computer science at time of graduation (retrospective point of view);
(c) graduates’ satisfaction with self-confidence (at time of survey); (d) graduates
career ambitions (at time of survey). All variables were measured at time of survey.

OPERATIONALIZATION

To operationalize graduates’ performance at university, we made use of information
on their academic achievements — specifically, final grades.

The final grades reported were dichotomized so that higher and lower achieving
students could be distinguished. To operationalize the graduates ” self-assessment
of expert knowledge in computer science at time of graduation, we made use of a
specific item of the Alumnae Tracking Study. We asked the graduates at time of
survey to what extent - from a retrospectively point of view - they believed to have
acquired special expertise for the profession of computer science during their
course of studies. They were able to rate their expert knowledge in computer
science on a 5-point scale, ranging from “1 (very small extent)” to "5 (very large
extent)”. The rating results were dichotomized into “very high and high” and
“average and low.” Based on another specific question of the Alumna Tracking
Study, we asked the participants on a 7-point scale how satisfied they were with
their self-confidence, ranging from “1 (very dissatisfied)” to “7 (very satisfied)"!.
The findings were dichotomized to “satisfied” and “dissatisfied.”

Career ambitions were measured based on the question how important it is to take
over a leading position. Answers could be given on a 5-point scale, ranging from 1
“not important” to 5 “very important.” The ratings were dichotomized into the two
categories “very important or important” and “*moderate important or not
important.”

Additional variables in the multivariate models were year of graduation and course
of study. We grouped the variable time of graduation in three categories from 2000
to 2005, 2006 to 2010, and 2011 to 2014. The variable for course of study differed
between applied computer science, information systems, and course of study with
less emphasis on informatics.

Table 1 summarizes the main characteristics of our sample. Our core independent
variable was the gender of the respondent. To understand the role of gender-
specific effects on the academic achievement of graduates, their self-assessment of
expert knowledge in computer science at time of graduation, their satisfaction of

496



International Journal of Gender, Science and Technology, Vol.11, No.3

self-confidence, and their career ambitions, we additionally estimated interactions

between the respondents’ gender and the corresponding covariates.

Table 1: Core characteristics of the sample

n Percent

Total 261 100.00
Gender

Male 220 84.29

Female 41 15.71
Academic Achievement at university

Excellent 92 35.25

Achieving lower results 169 64.75
Self-assessment of expert knowledge in
computer science

Very high or high 141 54.02

Average or low 120 45.98
Satisfaction with self-confidence

satisfied 218 83.52

dissatisfied 43 16.48
To get a leadership position

Very important or important 131 50.19

Moderate important or not important 130 49.18
Year of graduation

2000-2005 44 16.68

2006-2010 115 44.06

2011-2014 102 39.08
Course of study

Information systems 193 73.95

Applied computer science 34 13.03

Computer science courses

with less emphasis on informatics 34 13.03

Source: Our own calculations based on data from Alumnae Tracking Study.

RESULTS

Is there a gender difference in academic achievement and self-assessment
of acquired expert knowledge in computer science?
In our first empirical analysis, we considered whether computer scientists differed
in their academic achievements at university and their retrospective self-
assessment of expert knowledge they had acquired during their course of studies.

Table 2 reports the results of our multivariate analyses.
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Table 2: Gender differences in graduates’ academic achievements at university and
self-assessment of expert knowledge (logistic regression models).

Excellent achievement Very High or high self-assessment
at university of expert knowledge
(Model 1) (Model 2)
AME PM AME PM
Men Ref. 33.44 Ref. 55.24
Women 11.67 44.10 -7.74 47.50
n 261
Log -164.19 -175.82
likelihood
Source: Own calculations based on data from the Alumnae Tracking Study.

AME = Average Marginal Effects (expressed as percentage points), PM
= Predictive Margins (expressed as percentages).
Both models control year of graduation and course of study.

The predictive margins showed that female computer scientists had higher grades
on their exam at university compared to men (Model 1). Slightly less than half
(44%) of the women achieved excellent performance at university and only around
a third of men (33%) achieved this level. However, the women estimated their
expert knowledge lower compared to male computer scientists (Model 2). Although
the results were not significant, the direction could be identified. Nevertheless, the
results were important. Our conclusion was that the following results of gender
differences in graduates ’ satisfaction with self-confidence could not be attributed to
these objects of investigation.

Do computer scientists differ in satisfaction with their self-confidence?
The next question of our empirical study related to the self-confidence of computer
scientists.

Even though female computer scientist achieved better grades at university
compared to men, we clearly found gender differences in satisfaction with their self-
confidence. Most of the male respondents (on average 86%) were satisfied with
their self-confidence (Model 3), in the case of women, only 70% felt similarly. As
the estimated average marginal effect showed, the difference of 15.52 percentage
points between male and female computer scientists was significant
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Table 3: Gender differences in satisfaction with self-confidence (logistic regression).

Satisfied
with self-confidence
(Model 3)
AME PM
Men Ref. 86.07
Women -15.52% 70.54
n 261
Log likelihood -104.02
Source: Own calculations based on data from the Alumnae Tracking Study.
Notes: *p < 0.05

AME = Average Marginal Effects (expressed as percentage points), PM
= Predictive Margins (expressed as percentages). Besides gender, the
model additionally controls for respondents’ year of graduation, course
of study, achievement at university and self-assessment of expert
knowledge at time of graduation.

Next, to our analysis, we turned to the main effects of covariates that were
important to our empirical study (see Table 4)

Our results showed that academic achievement at university and the self-
assessment of acquired expert knowledge at university were not significantly
related to satisfaction with the self-confidence of the computer scientists.
Counterintuitively, those graduates who had not completed their studies with a very
good grade were more satisfied with their self-confidence. However, the following
gender analysis showed that male and female computer scientists rated satisfaction
with self-confidence very differently. However, there was a significant result for
time of graduation related to satisfaction with self-confidence. The longer the time
since graduation, the more self-confidence they had. Almost all graduates (95%)
who had finished their studies nearly 15 or 20 years ago were satisfied with their
self-confidence compared to graduates (over 85%) who had passed their
graduation between the years of 2006 and 2010. The difference of 9.68 percentage
points was significant. For computer scientists who had graduated between 2011
and 2014, only 76% were convinced of their self-confidence. This result was also
significant (difference of 18.56 percentage points). The course of study was also
important for rating satisfaction with self-confidence . Over 92% of graduates who
had taken a course in computer science with less emphasis on informatics rated
their self-confidence high. In contrast to this result, about 83% of graduates in
information systems believed in their self-confidence. The difference between
graduates in information systems and courses with less emphasis on informatics
was significant (difference of 9.31 percentage points). Only three-quarters of
graduates with degrees in applied computer science were convinced of their self-
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confidence. The difference between these graduates and graduates of courses with

less emphasis on informatics was significant with 17.62 percentage points.

Table 4: Differences in graduates’ academic achievement at university, self-
assessment of expert knowledge at time of graduation, year of graduation and
course of study on the average probability of being satisfied with self-confidence

(logistic regression).

Model (4) AME PM
Academic achievement at university

Excellent - 80.95
Achieving lower results 4.14 85.09
Self-assessment of expert knowledge

Very high or high - 85.68
Average or low -4.81 80.88
Year of graduation

2000-2005 - 95.26
2006-2010 -9.68%* 85.58
2011-2014 -18.56** 76.70
Course of study

Computer science courses

with less emphasis on informatics - 92.74
Information systems -9.31%* 83.43
Applied computer science -17.62% 75.12
n 261

Log likelihood -104.02
Source: Own calculations based on data from the Alumnae Tracking Study.
Notes: **p < 0.01, *p < 0.05

AME = Average Marginal Effects (expressed as percentage points), PM
= Predictive Margins (expressed as percentages). The model controls

of gender.

To understand gender-specific differences in the effect of academic achievement at

university on graduates’ satisfaction with their self-confidence, we introduced an
interaction between graduates’ gender and their academic achievements in an

additional model. The corresponding results are presented

in Figure 1.
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Source: Our own calculations based on data from the Alumnae Tracking Study.

Notes: Predictive margins (expressed as percentages) derived from a logistic
regression model that also controls for respondents’ assessment of
expert knowledge at time of graduation, year of graduation and course
of study.

Figure 1: Gender-specific effects of graduates’ academic achievements at university
on satisfaction with self-confidence.

Our results indicated that gender-specific differences in the effect of graduates’
academic achievements at university on satisfaction with their self-confidence
existed, see Table 5. As expected, satisfaction with self-confidence in men did not
depend on their academic achievement at university. On the contrary, the men who
had reported lower academic performance rated their self-confidence higher
compared to men who had graduated from university with excellent degrees (on
average 80% and 89%). The difference of 9 percentage points was significant at
the 10% level.

In contrast, women’s satisfaction with their self-confidence clearly depended on
their previous academic performance at university. While 80% of the excellent-
achieving female computer scientists believed in their self-confidence, this was the
case for only about 61% of the women attaining lower academic achievements at
university, even if the difference of about 19 percentage points was not significant.
Indeed the difference of men and women who had achieved lower academic
performance was, at 28 percentage points, highly significant. Women in computer
science were much more oriented on their academic performance if they rated their
self-confidence positively.
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Table 5: Percent point difference in the average of satisfaction with self-confidence,
by grade and gender (logistic regression).

Model (5) AME

Excellent academic achievement

Men _

Women 0.28

Achieving lower results

Men _

Women -28.26 **

Men

Excellent academic achievement -

Achieving lower results 9.07 +

Women

Excellent academic achievement -

Achieving lower results -19.47

n 261

Log likelihood -101.61
Source: Own calculations based on data from the Alumnae Tracking Study.
Notes: **p < 0.01, *p < 0.05, +p < 0.10

AME = Average Marginal Effects (expressed as percentage points). The
model controls for respondents’ assessment of expert knowledge at
time of graduation, year of graduation and course of study.

Next, of our analysis, we were interested in specific gender effects regarding
graduates ” self-assessment of expert knowledge. Therefore, we introduced a model
that estimated an interaction between graduates’ gender and their self-assessment
of expert knowledge at time of graduation. The corresponding results are presented
in Figure 2.
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Source: Our own calculations based on data from the Alumnae Tracking Study.

Notes: PM = Predictive margins (expressed as percentages) derived from a
logistic regression model that also controls for academic achievement at
university, year of graduation and course of study.

Figure 2: Gender-specific effects of graduates 'self-assessment of expert knowledge
on satisfaction with self-confidence.

The results were as follows in Table 6: Nearly 88% of men who were convinced of
their expert knowledge they had acquired at university were also satisfied with their
self-confidence. In contrast, only about 74% of women who rated their expertise as
high were satisfied with their self-confidence. However, even if men rated their
acquired expert knowledge lower, over 83% were satisfied with their self-
confidence. By comparison, only 66% of women with lower perceived expert
knowledge were convinced of their self-confidence. The difference of over 17
percentage points was on the 10% level significant. The results can be summarized
as follows: Men generally had a high level of self-confidence, regardless of their
objective performance and self-assessment.
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Table 6: Percent point difference in the average of satisfaction with self-confidence,
by self-assessment of expert knowledge at time of graduation and gender (logistic
regression).

Model (6) AME

Very high or high expert knowledge

Men -

Women -13.68

Average or low expert knowledge

Men -

Women -17.70 +

Men

Very high or high expert knowledge -

Average or low expert knowledge -4.2

Women

Very high or high expert knowledge -

Average or low expert knowledge -8.22

n 261

Log likelihood -104.02
Source: Own calculations based on data from the Alumnae Tracking Study.
Notes: +p < 0.10

AME = Average Marginal Effects (expressed as percentage points). The
model controls for academic achievement at university, year of
graduation and course of study.

We also suspected a gender effect at time of graduation and satisfaction with self-
confidence. The main effects of the corresponding regression showed a significant
result. In Figure 3 and Table 7, we presented an interaction between graduates’
gender and their time of graduation. We could recognize that almost all men (97%)
in our sample who had graduated at an early stage (2000 - 2005) were highly
satisfied with their self-confidence. In this case, about 85% of women rated their
self-confidence on this level. Overall, we observed that more recent graduates of
informatics science were less satisfied. The difference between the earlier periods
and later periods was at 10.5 and 16 percent points respectively significant for the
male professionals. For female computer scientists, the difference between earlier
and latest stage of graduation at 29 percentage points was significant at the 10%
level. Furthermore, we identified a significant gender effect for the group of
computer scientists who had completed their studies at a later stage. While over
80% of the men felt satisfied with their self-confidence, in comparison only half of
the women (55%) were satisfied with their self-confidence if they had graduated
between the year of 2011 and 2014. The difference between male and female
professionals was with 25 percentage points significant at the 5% level. Therefore,
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we can summarize: Women in computer science need - particularly at an early
stage of their career - support to improve their self-confidence and facilitate their
career development.

100%
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0%
2000- 2005 2006- 2010 2011- 2014
| Men ®m Women

Source: Our own calculations based on data from the Alumnae Tracking Study.

Notes: PM = Predictive margins (expressed as percentages) derived from a
logistic regression model that also controls for academic achievement at
university, assessment of expert knowledge at time of graduation and
course of study.

Figure 3: Gender-specific effects of graduates 'year of graduation on satisfaction
with self-confidence.
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Table 7: Percent point difference in the average of satisfaction with self-confidence,
by year of graduation and gender (logistic regression).

Model (7) AME
Graduation at university between 2000 - 2005
Men -
Women -12.56
Graduation at university between 2006 - 2010
Men -
Women -3.32
Graduation at university between 2011 - 2014
Men -
Women -25.76 *
Men
Graduation at university between 2000 - 2005 -
Graduation at university between 2006 - 2010 -10.54 *
Graduation at university between 2011 - 2014 -16.26 **
Women
Graduation at university between 2000 - 2005 -
Graduation at university between 2006 - 2010 -1.30
Graduation at university between 2011 - 2014 -29.45 +
n 261
Log likelihood -103.29
Source: Own calculations based on data from the Alumnae Tracking Study.
Notes: **p < 0.01, *p < 0.05, +p < 0.10

AME = Average Marginal Effects (expressed as percentage points). The
model controls for respondents’ academic achievement at university,
assessment of expert knowledge at time of graduation and course of
study.

Next, we examined to what extent the orientation of the study program influenced
the self-confidence of computer scientists. Again, we were interested in specific
gender effects. Therefore, we implemented an interaction effect between gender
and the study program of the graduates (Figure 4).
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Source: Our own calculations based on data from the Alumnae Tracking Study.

Notes: PM = Predictive margins (expressed as percentages) derived from a
logistic regression model that also controls for academic achievement at
university, assessment of expert knowledge at time of graduation and
year of graduation.

Figure 4: Gender-specific effects of graduates’ course of study on satisfaction and
self-confidence.

It is interesting to note, that almost all men who had graduated in a study program
with less emphasis on informatics, rated their self-confidence positively. In the case
of women, the percentage was only 79%, although the difference was not
significant. However, there were significant results for the men's group. Table 8
shows that men who had graduated in information systems or in applied computer
science were less satisfied with their self-confidence as compared to men who got
their degree in study programs with less emphasis on informatics. The difference
was almost 11 and 16 percentage points respectively. It was not really surprising
that women who had graduated in applied computer science, i. e. in a very
technically oriented study program, were less satisfied with their self-confidence.
Gender stereotypes seemed to have worked here. However, the difference of
almost 29 percentage points between female and male professionals was not
significant. This result might be attributed to the small sample size.
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Table 8: Percent point difference in the average of satisfaction with self-confidence,
by course of study and gender (logistic regression).

Model (8) AME

Course of study with less emphasis on

informatics

Men -

Women -17.35

Information systems

Men -

Women -11.40

Applied computer science

Men -

Women -29.90

Men

Course of study with less emphasis on -

informatics

Information systems -10.97 *

Applied computer science -16.60 *

Women

Course of study with less emphasis on -

informatics

Information systems -5.02

Applied computer science -29.15

n 261

Log likelihood -103.48
Source: Own calculations based on data from the Alumnae Tracking Study.
Notes: *p < 0.05

AME = Average Marginal Effects (expressed as percentage points). The
model controls for respondents’ academic achievement at university,
assessment of expert knowledge at time of graduation and year of
graduation.

Are there gender-specific effects of satisfaction with self-confidence on
career ambitions?

In the last step of our analysis, we wanted to find out if satisfaction with self-
confidence had gender specific effects on career ambitions. Career ambitions were
measured based on the question how important it was to take over a leading
position. Table 9 reported the results of our multivariate analyses.
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Table 9: Gender differences in graduates’ ambitions towards a job with leadership
responsibilities (logistic regression).

(Model 9)
AME PM
Men Ref. 52.57
Women -15.20+ 37.37
n 261
Log likelihood -176.46
Source: Own calculations based on data from the Alumnae Tracking Study.

Notes: +p < 0.10
AME = Average Marginal Effects (expressed as percentage points), PM
= Predictive Margins (expressed as percentages). Besides gender, the
model additionally controls for respondents’ year of graduation, course
of study, achievement at university, self-assessment of expert
knowledge at time of graduation and satisfaction with self-confidence.

While it was important for more than half (52%) of the men to get a job with
leadership responsibilities, this only applied to just over a third (37%) of women.
The difference of 15 percentage points between female and male professionals was
significant at the 10% level. Next, to our analysis, we turned to the main effects of
covariates that were important to our empirical study in Table 10. The results
showed, that computer scientists who were satisfied with their self-confidence were
more interested in getting a leadership position (over 50%). Those who were
dissatisfied with their self-confidence were less interested in a job with leadership
responsibilities (over 30 %). The difference of 22 percentage points was highly
statistically significant. It was interesting, but not surprising that computer
scientists with lower academic achievement (over the half) had highly career
ambitions. This finding was related to the men of our sample and was consistent
with the results in model 5. There was a significant result, with 20 percentage
points for computer scientists with excellent academic achievement as compared to
lower-achieving results regarding leadership aspirations. Men were less influenced
by their academic achievement if they had the goal to achieve a job with leadership
responsibilities. Women, on the other hand, payed much more attention to their
objective achievements if they had such career goals. Regarding this assumption,
we were able to report another interaction effect between graduates’ gender and
their academic achievements towards the goal to aspire a job with leadership
responsibilities. This analysis is not shown; however, it was significant at the 10%
level. Interesting was also the finding that over the half of the computer scientist
who had graduated in information system were significantly (at 10% level) more
interested in getting a job with leadership responsibilities compared to computer
scientists who had graduated in courses with less emphasis on informatics. The
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difference was 14 percentage points. It seemed that graduates of information
systems were more interested to climb up the career ladder.

Table 10: Differences in graduates’ satisfaction with self-confidence, academic
achievement at university, self-assessment of expert knowledge at time of
graduation, year of graduation and course of study on the average probability of
graduates’ ambitions towards a job with leadership responsibilities (logistic
regression)

Model (10) AME PM
Satisfied with self-confidence

Satisfied - 53.75
Dissatisfied -22.20%* 31.45
Academic achievement at university

Excellent - 37.20
Achieving lower results 20.01%** 57.21
Self-assessment of expert knowledge

Very high or high - 54.11
Average or low -8.62 45.49
Year of graduation

2000-2005 - 48.42
2006-2010 07.90 49.21
2011-2014 3.70 52.12
Course of study

Computer science courses

with less emphasis on informatics - 39.47
Information systems 14.73+ 54.20
Applied computer science -1.73 37.74
n 261

Log likelihood -167.00
Source: Own calculations based on data from the Alumnae Tracking Study.
Notes: **p < 0.01, *p < 0.05, +p < 0.10

AME = Average Marginal Effects (expressed as percentage points), PM
= Predictive Margins (expressed as percentages). The model controls
of gender.

As last step of our analysis, we also suspected a gender effect between confidence
and graduates’ ambitions towards a job with leadership responsibilities. Again, we
were interested in specific gender effects. Therefore, we implemented an
interaction effect between graduates’ gender and satisfaction with self-confidence
towards the goal to aspire a job with leadership responsibilities (Figure 5).
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Source: Our own calculations based on data from the Alumnae Tracking Study.

Notes: PM = Predictive margins (expressed as percentages) derived from a
logistic regression model that also controls for academic achievement at
university, self-assessment of expert knowledge at time of graduation,
year of graduation and course of study.

Figure 5: Gender-specific effects of satisfaction with self-confidence on graduates’
ambitions towards a job with leadership responsibilities.

The gender effect showed that women and men who were dissatisfied with their
self-confidence were less interested in a leadership position. While more than the
half of men who were satisfied with their self-confidence were motivated to take a
leadership position, only about one-third of men who were dissatisfied were
interested in such a job. The difference was significant with 18 percentage points at
the 10% level. For women in our sample, the result was even clearer. Likewise, half
of the women who were satisfied with their self-confidence were motivated to take
leadership responsibilities. However, significantly fewer women, namely 16%, who
were dissatisfied with their self-confidence wanted a job with leadership
responsibilities. The difference was with 33 percentage points at the 5% level
significant (Table 11).
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Table 11: Percent point difference in the average of graduates’ ambitions towards a
job with leadership responsibilities, by satisfaction with self-confidence and gender
(logistic regression).

Model (11) AME

Satisfied with self-confidence

Men -

Women -4.42

Dissatisfied with self-confidence

Men -

women -20.14

Men

Satisfied with self-confidence -

Dissatisfied with self-confidence -18.17 +

Women

Satisfied with self-confidence -

Dissatisfied with self-confidence -33.88*

n 261

Log likelihood -166.51
Source: Own calculations based on data from the Alumnae Tracking Study.
Notes: *p < 0.05, +p < 0.10

AME = Average Marginal Effects (expressed as percentage points). The
model controls for respondents’ academic achievement at university,
assessment of expert knowledge at time of graduation, year of
graduation and course of study.

DISCUSSION OF THE QUANTITATIVE ANALYSIS

The aim of the quantitative analysis was to study gender differences of
professionals in computer science. Thus, we investigated whether or not male and
female professionals who successfully graduated from a course of computer science
differ in their academic performance, self-assessment of expert knowledge at time
of graduation and satisfaction with self-confidence. It is known that self-confidence,
expert knowledge, and academic performance influence the professional
development and the career ambitions of employees (Lent, Brown & Hackett, 1994;
Abele, 2003b; Fortsch et al, 2018). For the empirical analyses, we used data from
the Alumnae Tracking study. Although our sample is small, we can present
important results regarding gender and, to our knowledge, no comparable studies
of computer scientists in Germany exist.

The first thing to mention is that female and male computer scientists do not differ

in their academic performance and in their self-assessment of expert knowledge at
time of graduation. Women are even slightly superior in terms of their academic
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performance at university. In the professional assessment, on average, men rate
themselves slightly better, although the difference is not significant. Although men
and women seem equally capable, they differ significantly in their actual
satisfaction with confidence. On average, men are significantly more satisfied with
their confidence. This finding is attributed to gender stereotypes (Beyer, 1990,
2016; Kling et al. 1999; Spurk & Abele, 2014; Ertl, Luttenberger & Pachter, 2017).

Deeply rooted gender stereotypes have a major impact on how men and women
perceive themselves and judge their abilities. In Germany, computer science is
male dominated and technical skills are attributed to men (Eccles et al., 1983; Lent,
Brown & Hackett, 1994; Bandura, 1997; Abele, 2002, 2003a, 2003b; Abele &
Spurk, 2009; Abele, Spurk & Vollmer, 2011; Hannover & Kessels, 2004; Brauner et
al., 2010; Kosuch, 2010; Schmid, Gartig-Daugs & Fortsch, 2015). Male computer
scientists believe in a natural talent for technical fields and rate their self-
confidence highly. Even with a lower assessment of their expert knowledge at time
of graduation, men are still strongly self-confident. Conversely, only women who
are more focused on their objective performance at university are satisfied with
their confidence. It seems that women assess their abilities more realistically
compared to men. This finding is consistent with many studies demonstrating that
women underestimate their abilities, even if there is no difference in academic
performance, solely because these abilities are attributed to men (Marsh & Yeung,
1998; Klieme, 2000; Bescherer, 2003; Skaalvik & Skaalvik, 2004; Hannover &
Kessels, 2004; Skorepa & Greimel-Fuhrmann, 2009; Cheryan et al., 2015; Kessels,
2012; Sainz & Eccles, 2012; Smith et al., 2012; Ertl et al., 2017; Weinhardt,
2017).

In addition, our empirical study reveals that young professionals are significantly
less satisfied with their confidence. Our findings show significant gender differences
for the cohort who graduated between 2011 and 2014. Female computer scientists
who have just entered the labor market are more dissatisfied compared to their
male counterparts. One reason for this finding could be that women are uncertain
about career planning at an early stage of their career Carter & Silva, 2011;
Elprana et al., 2012; Edding, 2014). At this point, it seems that women need more
support compared to men in order to aspire higher career positions. It takes
activities that help women to identify their competences and become aware of their
strengths such as utilizing a personal mentor, a mentoring or coaching program and
networking (Edding, 2014).

Another important result is the fact that almost all of the men (over 96%) who
graduated in a study program with less emphasis on informatics are highly satisfied
with their self-confidence. For women this figure is only 79%. About 80% of the
men who graduated in applied computer science, a study program with more
emphasis on informatics, feel satisfied with their confidence and only half of the
women with a degree in this study program rate this personal characteristic
positively. Although the gender effect is not significant, perhaps attributable to the
number of women in our sample, the result shows the direction of the trend:
Women with a degree in applied computer science, a male dominated area with
high technical requirements such as programming, are less satisfied with their self-
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confidence. Again, we suspect the effect of gender stereotypes. Female computer
scientists believe that they are less capable in professions with high technical
standards due to gender stereotypes, (Bandura, 1997; Wigfield & Eccles, 1992;
Eccles et al., 1983; Eccles, Wigdfield & Schiefele, 1998; Eccles & Wigfield, 2002).

LIMITATIONS

We can observe in our findings that women are less satisfied with their self-
confidence compared to men. One important finding of our study is that lower
satisfaction with self-confidence is related to lower career ambitions of women.
Women who are less satisfied with their self-confidence are less interested in taking
a job with leadership responsibilities. This, in turn, may influence the career
ambition and occupational development of female and male computer scientists
(Abele, 2002; 2003a, 2003b; Aisenbrey & Briickner, 2008; Abele & Spurk, 2009;
Abele, Spurk & Vollmer, 2011; Spurk & Abele, 2014; Fortsch et al. 2018). However,
we have to keep in mind that it is not possible to truly measure confidence and
satisfaction with confidence. We are only able to measure self-reports which may
be biased. Therefore, we do not know if the findings are due to actual gender
differences in confidence or gender differences how individuals report their
satisfaction with confidence. Previous research has shown that career ambitions and
career development of women are a complex interplay of social and psychological
barriers. Women often tend to lower self-assessments (Sieverding, 2003). This may
be also true for satisfaction with self-confidence and is due to further investigation.
Nevertheless, we would like to point out that women need more support to achieve
their career goals. This situation requires measures that will encourage and support
women in particular in their personal career development. Thus, we implemented a
coaching program for female computer scientists at different stages of their career.
The following practical measure shows the support of coaching and the personal
benefit for the individual’s career.

DEVELOPMENT OF A COACHING PROGRAM AS A CONSEQUENCE OF THE
FINDINGS OF THE ALUMNAE TRACKING STUDY

The finding that women are more dissatisfied with their self-confidence compared to
men and that this affects their career development suggests that women need

more support to achieve their career goals. This assumption can also be attributed
to the fact that women are less often offered career-promoting measures. When we
asked the participants of our quantitative study if they were involved in career-
promoting measures, such as coaching or mentoring, over 89 percent of the men
were involved in such programs whereas only just over 10 percent of the women
were using supporting measures. In an open question of the Alumnae Tracking
Study ' s questionnaire concerning desired supporting measures, the women named
coaching and mentoring to plan their careers. Therefore, a supporting measure like
a coaching program was implemented as a further element of the support measures
for women’s careers in CS at the Faculty of Information Systems and Applied
Computer Sciences.

TARGET OF THE COACHING PROGRAM

The target of the practical program is to strengthen the self-confidence and
motivational resources of CS graduates because it is known that strong self-
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confidence is considered a predictor of career success (Lent, 1986, Abele, 2013).
Coaching in a professional context is suitable to encourage women to reflect on
their career path and to set career goals (Klaffke, 2011). This means coaching
could open new perspectives and change behavior. This changing process is
successful if the coaches feel self-confident. Self-confidence is known as the most
important factor for motivation and the regulation of behavior (Bandura, 1986). In
addition, personal determinants such as gender, abilities, and environmental factors
are seen as predictors for professional success as well as for professional
satisfaction and life satisfaction (Lent, 1986, Abele, 2013). An important aspect of
life satisfaction is satisfaction with self-confidence (Fahrenberg et al., 2000).

TARGET GROUP

The coaching program was offered to all female computer scientists who
participated in the quantitative study. Fifteen women (between 24 and 40 years
old) decided to take part in the coaching program. They had all graduated with a
degree in applied computer science, information systems or computer science
courses with less emphasis on informatics.

METHODOLOGICAL BASIS AND STEPS OF THE COACHING PROGRAM

The coaching program is divided into the following different sub-steps.

For the first step in our coaching program, we used the Bochumer Inventar for
professional descriptions of personalities (BIP)2. The BIP is a reliable and valid
personality test for professional applications. The BIP was constructed at a German
university that analyzes the competitiveness of employees.

The BIP is used by personal manager for recruiting new employees and by job
counsellors for career development. The test is carried out to assess job-related
characteristics of the participants. The individual results can be compared to
different reference groups, for example female professionals or women in
leadership positions. The consistent consideration of the perspective of participants
is one of the special strengths of the test. The BIP is one most German personality
test for professional applications as reliable and valid certified (Marcus, 2006). The
personality test was optionally offered for individual coaching. All 15 participants
decided to participate in the personality test. The consistent consideration of the
perspective of participants is one of the special strengths of the test.

Fourteen personality traits, belonging to four personality areas, are analyzed
(Hossiep & Paschen, 2003). Those include the following facets such as
professional orientation and career ambition: achievement motivation,
motivation to shape, leadership ambition; work behavior: conscientiousness,
flexibility, activity orientation; social competencies: sensitivity, interpersonal
skills, sociability, teamwork, assertiveness; mental condition: emotional strength,
physical resilience, and self-confidence. The BIP questionnaire includes 210 items
that have to be ranked by the test person on a six-point scale from ,strongly agree"
to ,strongly disagree". Fourteen personality traits, belonging to four personality
areas, are analyzed (Hossiep & Paschen, 2003). The evaluation of the data took
place in a 10-stage standardization whereby each result profile is based on the
presented distribution of the comparison group (Figure 5) The gray area shows the
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middle area of the reference group. A special focus of the coaching program was
the consideration of leadership potential. Thus, the evaluation of the participant’s
answers is compared to the reference groups of professional and professionals in
leadership positions. For the development of potential as a manager, the
dimensions of management motivation, achievement motivation, sensitivity, ability
to communicate, assertiveness, and self-confidence are particularly relevant
(Kanning & Kempermann, 2012). At the individual level, we review the results of
the quantitative study to develop support measures for female computer scientists.

The second step includes the individual coaching session. The individual coaching
measure is divided into five phases (contact, contract, hypotheses, interventions,
and evaluation) according to the person-centered process consultation model. The
phases do not have to show a linear course, but are in a systematic relationship to
each other (Loebbert, 2017).

1st phase: During the contact and contract phase, the participants were informed
about the project and familiarized with the BIP.

2nd phase: Expectations and concrete topics for the coaching session were
established. In addition, the results of the BIP were integrated.

3rd phase: In the hypothesis phase, the concerns and goals of the candidates
were intensively discussed and considered. This took place both
through reflection on the results of the BIP and the individual coaching
session.

4th phase: In the intervention phase, new perspectives and possible action steps
were worked out together.

5th phase: The evaluation phase consisted of brief feedback from the participants
directly at the end of the coaching as well as feedback after a few
months as to what extent the plans could be implemented (Loebbert,
2013)

CASE EXAMPLE

Based on the results of the quantitative study and the different requirements that

include individual coaching sessions, we would like to present a case example that
reflects the connection between career ambitions respectively leadership ambitions
and self-confidence.

At the time of the coaching, the coachee was 25 years old and had graduated in
information systems in October of 2015. Since November of 2015, she had been
working in a small software company. She was responsible for the implementation
of technology projects. The professional activity was predominantly customer
contact. As a first step on the career ladder, she wanted to get experience in the
day-to-day operations. In addition, she planned to reach the management level and
was willing to take on responsibility for staff.

For this reason, the personality analysis tool the Business-Focused Inventory of
Personality (BIP) was used (1st phase) and the results were interpreted for the
reference groups of female professional and female managerial staff (2nd phase).
In Figure 5, we present the results of the BIP questionnaire. A special focus of the
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coaching is on management potential. Indicators for management potential are

high levels of the dimensions leadership motivation, achievement motivation,
sensitivity, interpersonal skills, assertiveness, and self-confidence. The dimensions
conscientiousness, sociability, and teamwork should lie in the mid-range (Kanning &
Kempermann, 2012).
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Figure 5: Evaluation BIP, young professional with the goal to achieve a leadership
position.

The results of the test are interpreted according to the guidelines of the BIP
(Hossiep & Paschen, 2003). Figure 5 shows the results of the coachee in
comparison to both referential groups of female professionals and female
professionals in leadership positions (blue and orange lines). At first, we analyzed
the outcomes compared to the reference that is relevant for professionals in
leadership positions. Particularly the important dimensions, as explained above, for
the coachee are as follows: Leadership motivation lies in the lower limit of the
average and achievement motivation lies on the average compared to the reference
group. With regard to sensitivity, we noted a very low factor (1 out of 10). People
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with low values on this scale are uncertain in different social situations. For
example, it is difficult for them to assess the emotional condition of customers.
Accordingly, they are uncertain of their own behavior. Therefore, it is important for
the coachee to get realistic feedback from others about their behavior. Coaching,
for example, would be helpful in this case (Hossiep & Paschen, 2003). The factor for
interpersonal skills is also low (3 out of 10). For people with a low value on this
scale is it difficult to engage or network with others. If the person holds a
leadership position, it is advisable to support them with intervention measures that
promote agency (Hossiep & Paschen, 2003). Regarding assertiveness and self-
confidence, we also observe a low level (2 out of 10). Assertiveness corresponds
with the hierarchical position in the company but is also associated with self-
confidence. Since the coachee is at the beginning of her professional career, the low
assertiveness is not surprising. Especially at the beginning of employment, it is
necessary for young professionals to familiarize themselves with the traditions of
the company. The position of the employee is not yet well established. Those with a
low value on self-confidence are unsure of their abilities and worried about their
image. Professional positions with a high level of management responsibility could
be a problem for the coachee (Hossiep & Paschen, 2003).

Regarding the dimensions conscientiousness, sociability, and teamwork, we can
recognize the following outcomes: conscientiousness lies at the upper end of the
average (7 out of 10) compared to the reference group of managerial staff. The
social competencies of sociability and teamwork are around average as is
advantageous for people in leadership positions. A high score on conscientiousness
suggests the coachee is very reliable. Conscientiousness is correlated with income
and leadership motivation. In conclusion, employees with management
responsibilities have to see the big picture and not lose themselves in details
(Hossiep & Paschen, 2003). When considering the reference group of managerial
staff, it should be remembered that the people in this group have already achieved
the goal of a leadership position whereas the coachee wants to climb up the career
ladder in the future.

Compared to the reference group of professionals, the characteristics scores are
almost all higher. The outcomes of the BIP suggest that the coachee should gain
more professional experience as it is her first job. During the first two years, it is
important to learn about the corporate culture of the company and to meet and
network with new colleagues. Based on her high level of expert knowledge, a
leadership career can be aspired to. In the case of the coachee, coaching will be an
advantage and could support her to a higher level in her personal career
development. As part of the coaching session, it was clarified how the BIP fits the
self-image of the coachee. The results of the BIP did not surprise the coachee. She
stated that she had long been dissatisfied with her self-confidence and wanted to
improve it. In difficult situations, she wanted to remember how she solved tough
tasks in the past. She wanted to transfer this positive experience to the current
situation. With improved self-confidence she will be able to be more proactive. In
order to increase her expert knowledge, she would like to participate in further
training within the company (3rd phase).
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In the individual coaching session the SMART method was used for career planning
(4th phase). That means the career goal must be specific, measurable, achievable,
relevant, time limited (Drucker, 1977; Bruhwiler, 2016). It was clearly stated by
the participant that she would like to take on (specifically) a team leader position
(measurable) in 2-3 years (timed). This position seemed very attractive for her
because it allows independent work and leads to freedom of decision making
(attainable). She also wanted to take responsibility. Her actual career path allows
her to reach this goal (relevant). After the probationary period, she will take over
her own project, which will be followed by another one later in the year. Thus, the
first step is achievable and, in fact, almost achieved. At the end of the temporary
career ladder is the goal of becoming a team leader. The participant herself says
that she probably will not achieve this goal within the current company because it is
a small company, the respective positions are already filled, and the existing age
structure does not allow her to reach team leadership. This means that she will
change employer for the preliminary final step of her career planning. She also
wanted to work on her self-confidence by remembering in difficult situations what it
was like when she mastered a similar situation. Thus, she wanted to transfer a
positive experience to the upcoming task. From this, confidence can grow to show
even more job initiative.

In this context, it was discussed if it is helpful for the coachee to have a personal
mentor who supports her and introduces her into social networks. With regard to
the results of our quantitative questionnaire, we could observe that women are very
interested in a personal mentor; however, men are more often provided with the
support of a personal mentor for their career development (Foértsch, Gartig-Daugs &
Schmid 2015). We also discussed possible participation in communication training.
This would be an opportunity to learn strategies and tools to handle conflict
situations. Thus, she could get a clear vision of her own behavior and find
alternative ways to solve problems. She could identify particular triggers for
conflicts and defend herself better against verbal attacks.

After three months, we contacted the coachee again. Based on the individual career
plan that had been developed during the coaching session, we asked which steps
had been implemented (5th phase). The coachee was allowed to respond to the
questions in an open manner and gave written feedback. The coaching program
was evaluated by a content analysis according to Mayring (2003). The coaching was
rated as successful if the next career steps had been achieved or if new
perspectives had evolved.

The coachee described her current job situation as follows:

"In the meantime, I have been able to work on new projects and have also
been involved in larger projects in which I can also assume organizational
tasks.” In three days I have my next special training with final certification”
(Coachee).

She was able to take over new tasks and more responsibilities. This indicates that
she was successful in working on her self-confidence. The current work situation of
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the coachee did not change organizationally. Due to the high workload, she had
little time for additional training outside of the company such as communication
training. However, the coachee had her career goals clearly in mind and followed
them systematically to reach further stages of her career:

"The conversation was very helpful to put the goals on a timeline. My career
ambitions are still the same. I want to move up to a leadership position. I will
spend one or two years in the current company to gain further practical
experience. After this time, I will have a look at the job market for more
career opportunities. The current company is too small to support me in this
direction” (Coachee).

Other participants of the coaching program explicitly stated that the measure
contributed not only to the clarification of career goals but also to the strengthening
of self-confidence.

"I realize that my self-confidence hindered my success. This problem is also
typical for women, men do not think about if they are good enough. During
the coaching session, I had an “"Aha-experience.” It is up to me to find the
courage to implement this knowledge” (Coachee 1).

"The coaching talk certainly strengthened my self-confidence once again. I
have actually managed to say "no" more often and yet to advance my ideas”
(Coachee 2).

It is often up to the immediate supervisor to provide career opportunities, motivate,
and offer support measures. Another participant of our coaching program reported
that she had to send stronger signals compared to men to reach the management
level. Gender stereotypes such as...

"The field of computer science is not a profession for women” (another
Coachee).

...require a high level of self-confidence and assertiveness. Female computer
scientists can clearly feel the glass ceiling. The high levels of competition in male
dominated areas causes women to not feel as competent in the profession of
computer science. Even if women have the potential to achieve a leadership
position, they are uncertain about their competences and abilities. In this case,
coaching will be a good opportunity for following career ambitions.

CONCLUSION

The results of the quantitative study have led to the development of the practical
measure of coaching. With the individual coaching program, it is possible to
encourage women to follow their career goals. Especially at the beginning of a
professional career, but also throughout the entire career, female employees need
support to use career opportunities. The results of our quantitative analysis show
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that women are more dissatisfied with their self-confidence as compared to men,
and that women are less interested in leadership positions. However, companies
offer men more than women the opportunity to participate in career development
measures (Fortsch, Gartig-Daugs & Schmid 2015). Again, gender stereotypes are in
evidence: Men are considered to have higher productivity by their employers as, for
example, men take less parental leave compared to women. Women have to send
strong signals to convince their employers they are worthy of career advancement
(Spence, 1973). Individuals whose potential is highly rated by employers have the
greatest chance to participate in career measures.

ENDNOTES

! Due to our small sample size, we had to create dummy variables for both
graduates’ “objective” abilities, self-assessment of expert knowledge in computer
science and satisfaction with self-confidence. For “objective” abilities, we
differentiate between graduates who achieved excellent grades at university and
those achieving more modest results. Regarding the self-assessment of expert
knowledge in computer science, we differentiate between participants who report a
very high or high level of expertise and those reporting only average or lower level
of expertise. In a similarly way, we operationalized satisfaction with self-
confidence: We differ between graduates who are satisfied with their self-
confidence and graduates who are dissatisfied regarding their self-confidence.

2 The Business- Focused Inventory of Personality Bochum (BIP, Hossiep & Paschen,
2003) is a psychological test that systematically records occupational personality
traits. For this purpose, the participant is presented with statements that they
should judge in terms of the personal validity of the statements. The answers are
summarized on the basis of relevant professional dimensions in each case to
numerical values, represented graphically by means of a profile sheet and
summarized in a psychological report. BIP can be applied in different contexts, such
as e.g. in coaching measures.
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