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After the United States and China, Germany is the world’s main producer of
research in science, technology, engineering, and mathematics (STEM) fields.
This development has been fostered by the institutionalization of strong
research universities and extra-university research institutes (Dusdal et al.,
2020). In addition, laboratories and research institutes within companies have
established strong university-industry relationships (e.g. Dusdal, 2018; Dusdal,
Powell, & Oberg, 2019). Germany spends more per capita on STEM research
and development than either the United Kingdom or France, which are two
other major European leaders in STEM. Still, the persistent underrepresentation
of women in STEM (Nimmesgern, 2016) has a massive negative impact on the
labor force and economic growth. The European Institute for Gender Equality
(n.d.) projected that achieving gender parity in STEM education would increase
employment in the European Union (EU) by up to 1.2 million jobs. Additionally,
the Institute projected that improving gender equality would increase the EU’s
per capita GDP up to 0.9% by 2030 and up to 3% by 2050 (or by up to €180
billion by 2030 and up to €820 billion by 2050).

The United Nations Educational, Scientific and Cultural Organization
(UNESCO) has called for leaders around the world to address the persistent,
near universal underrepresentation of women in engineering (UNESCO,
2015). Within the EU, countries face a noticeable labor force shortage in
STEM. The European Commission (EC) forecasts 7 million job openings for
the STEM sector by 2025. Thus, the EC and EU have implemented several
measures to increase women’s participation in STEM (e.g. UNESCO’s For
Women in Science Programme, funded by L’Oréal)1 to address gender seg-
regation in research and science, career challenges for women, a lack of
women in leadership positions in academia and industry, gender imbalance in
access to research funding, and gender-biased research (Fatourou et al. 2019).

As a global leader in STEM research, the German government has focused on
improving women’s attainment in engineering fields through the implementation
of various national initiatives to foster equal opportunity and to attract and retain
women in STEM fields (Best et al., 2013). Although Germany is at the forefront
of producing talented graduates in STEM, in 2015 fewer than one out of three
students were STEM graduates (OECD, 2017 as cited in Isphording & Qendrai,

DOI: 10.4324/9781003053217-14



2019). In a 2019 report, the Federal Ministry for Family Affairs, Senior Citizens,
Women and Youth (BMFSFJ) declared that “in the face of digital transfor-
mation, demographic change and the resulting lack of skilled workers, it is
important to attract young women to STEM careers and increase the number
of women students, especially in computer science and electrical engineering”
(BMFSFJ, 2019, p. 30).

Gender remains one of the most crucial factors in study choice and decision
for engineering and natural sciences in Germany (Heine et al., 2006). Since
the 1990s, English-language studies that examined German women’s access to
higher education often focused on enrollment patterns following the reunifi-
cation of East and West Germany (e.g., Ammermüller & Weber, 2005;
Blossfeld et al., 2015). Scholars found that women in what used to be East and
West Germany experienced different opportunities and challenges. For
example, women earned a larger percentage of engineering degrees in East
Germany than in West Germany; that is, there was a larger participation gap
in STEM education between women and men in West Germany. However,
the gender gap in what was West Germany began to improve as women
experienced more opportunity and better pay in the engineering labor
market. Even though women in East Germany historically had greater access
and attainment to engineering education, they were still underpaid relative to
men (Ammermüller & Weber, 2005).

Beyond focusing on the German experience with reunification, there are
several studies that address women’s access to higher education or labor
market outcomes (e.g., Becker, 2014; Blossfeld et al., 2015; Grave & Goerlitz,
2012; Kim & Kim, 2003; Meyer & Strauß, 2019; Reimer & Steinmetz, 2009;
Wahrenburg & Weldi, 2007). However, relatively few papers examine women
as undergraduates (e.g., Ammermüller & Weber, 2005; Schlenker, 2009).
While some studies consider the extent to which women are underrepresented,
scholars often overlook why women choose not to study STEM and how those
reasons compare to men. Research has shown (e.g., Seymour & Hunter, 2019,
Best et al., 2013 for an overview) that several different reasons, including a male-
dominated STEM culture (Solga & Pfahl, 2009a, 2009b) and subject specific
environments, for example particular learning cultures or a competition-oriented
atmosphere, increase the drop-out rates among women (Brainard & Carlin,
2001; Derboven & Winker, 2010; Hetze, 2011; Ihsen et al., 2009; Seymour &
Hewitt, 1997; Wolffram et al., 2009) and disable their promotion to top aca-
demic positions (GWK, 2019). Teenage women have significantly less frequent
contacts with STEM in their leisure time and through internships than teenage
men, which might impact their study decisions (Best et al., 2013). Other factors
that influence study choice include interest in the subject and previous attainment
in related subjects (Elster, 2014).

To enhance women’s participation in STEM fields in academia it is
important to increase early interest in STEM subjects. Starting at an early
age, parents should encourage young girls to take interest in STEM (Elster,
2014). Similarly, teachers and other women role models at school should
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support STEM aspirations (Bottia et al., 2015; Dasgupta & Stout, 2014).
Teachers should work to reduce gender stereotypes that are associated with
STEM school subjects—such as the idea that boys are better at math than
girls (Carlana, 2019; Makarova et al., 2019). To make high academic posi-
tions attractive for women, it is essential to create more attractive and flexible
research-oriented careers (Wissenschaftsrat, 2013).

Therefore, the purpose of this chapter is to consider why German women
may self-select out of STEM fields and to identify potential opportunities to
encourage more women to study STEM. In the next section of the chapter, we
briefly describe Germany’s education system, because “[s]chools can inspire,
reinforce, or discourage students’ interest in pursuing a STEM field of study in
higher education” (Jacob et al., 2020, p. 62). Then we discuss broad patterns in
women’s access to STEM education and employment opportunities in Ger-
many. After our review of prior literature, we present data to show different
ways that gender matters in German STEM higher education. In closing, we
introduce policies and initiatives that are meant to support women in STEM in
Germany and consider ways that they might hold transferrable lessons for other
countries.

From Primary Education to Higher Education in Germany

The German educational system contrasts with those of many other countries
around the world. It features early allocation and strong school segregation:
from the age of ten in most German federal states (Bundesländer), pupils are
placed within a highly stratified secondary school system. These tracks lead to
different postsecondary opportunities, some more academic and others more
vocational. The system of German schooling and skill formation leads to
relatively low (but growing) proportions of each cohort to enter higher edu-
cation as full-time university students. Vocational training opportunities in
Germany’s “dual system” of school-based training and in-firm apprenticeships
remain attractive. A relatively small percentage of each cohort graduating
secondary schooling begins hybrid postsecondary vocational education and
training (VET) and higher education programs, often referred to as “dual
studies,” that combine in-firm training with postsecondary academic studies
(Graf & Powell, 2017; Graf, 2013). Taken together, these features cultivate the
idea of “German exceptionalism” in schooling, VET, and higher education
(Powell & Solga, 2011, p. 49).

Studies show that an increase in distinct pathways (vocational vs. academic)
led to a larger gender gap in STEM occupational aspirations (Sikora &
Pokropek, 2012; Han, 2016). Although science and math are compulsory
subjects for all students in Germany, it does not reduce the gender gap in
STEM fields in higher education enrollments (Jacob et al., 2020). In the
subsections that follow, we describe some of the characteristics of the
German education system and how it creates distinct pathways for women’s
postsecondary opportunities.
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From Primary to Secondary School

During the 20th century, cohorts of German children increasingly attended
schooling for longer stretches of their youth (Becker, 2003). German expansion of
primary and secondary schooling during the 20th century was part of a global
pattern (Baker, 2014), but the ways that Germany broadened participation in
primary and secondary schools—ultimately leading to higher education—occur-
red within the unique context of Germany’s existing highly stratified and segre-
gated education system. After completing primary school at approximately 10
years of age, German youth may attend lower secondary school (Hauptschule),
intermediate secondary school (Realschule), or upper secondary school (Gymnasium)
(Kim & Kim, 2003). A recent development in German schooling is the region-
ally-variant implementation of comprehensive schools (Gesamtschule), which com-
bine Hauptschule, Realschule, and Gymnasium tracks (for an overview of education as
a lifelong process in Germany see Blossfeld & Roßbach, 2019).

Students are selected into one of the three secondary schools, which offer dif-
ferent curriculums of varying lengths. Lower secondary schools are universally
accessible to students who complete primary schooling; they are less academically
oriented and satisfy compulsory education requirements. The intermediate sec-
ondary schools offer a more academically oriented six-year course of study, which
culminates in a certificate of completion. Finally, the upper secondary school track
enrolls students for nine years, teaches a curriculum that prepares students to
complete the Abitur (a qualification granted by passing standardized exams that is
required to attend a research university, regardless of subject choice), and provides
a direct pathway to enroll at a university (Kim & Kim, 2003). Usually, all students
who attend Gymnasium follow a similar curriculum until grade 10 or 11, with no
specialization. Only in the last two or three years of schooling do students have
some opportunities for specialization; at that point, students may choose different
domains (in addition to core subjects). For example, advanced level students in the
Gymnasium may select courses with intensified instruction in fields such as social
sciences, STEM subjects, or foreign languages (Jacob et al., 2020).

Over the latter half of the 20th century, decreasing percentages of stu-
dents attended the lower secondary schools, while the intermediate and
upper secondary schools became increasingly well-attended (Becker, 2003).
Becker (2003) argues that the decades of expansion of German schooling
and the re-balancing of the secondary schools benefited German girls, in
particular. The Abitur provides evidence that young women have long been
prepared to succeed in postsecondary education. Beginning with cohorts
who were born around the late 1970s, women have had a higher likelihood
than men of attaining the Abitur (Becker, 2014).

Access to Postsecondary Opportunities in Germany

In Germany, access to higher education is more stratified than in other
countries, such as the United Kingdom (Kim & Kim, 2003). As previously
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described, the most direct route to a traditional research university is to attend
upper secondary school (Gymnasium) and pass the Abitur. Students could instead
pass the Fachhochschulreife to gain admittance to the universities of applied sci-
ences. Alternately, one non-traditional way to access universities is to receive
accreditation for competencies that students have gained through VET,
though these alternative pathways are followed by very few (Freitag, 2012).

As with secondary schools, the two postsecondary tracks offer different
options to students. The German case is unique from other chapters in this
volume (e.g., the U.S. case) because its higher education system consists of a
binary structure with two main types of universities: universities of applied
sciences (Fachhochschulen or Hochschulen) that are more technically oriented and
mainly focus on teaching as well as applied research, and traditional research
universities (Universitäten), which provide undergraduate, graduate, and doc-
toral training and combine basic research with advanced teaching. Compared
to the thousands of colleges and universities in the United States, the German
higher education system is relatively small, with 126 research universities, 232
universities of applied sciences, and 51 art and music colleges (Powell &
Dusdal, 2017). Whereas Germany’s system of secondary schooling is gradually
becoming less stratified, scholars argue that inequality is not declining—and
may be increasing—when it comes to attaining access to research universities
(Blossfeld et al., 2015).

Whichever pathway German postsecondary students take, their studies are
closely linked to their occupational outcomes. For example, research uni-
versities have historically been perceived as enhancing a student’s “prob-
ability of entering the privileged and lucrative service class” (Kim & Kim,
2003, p. 20). For this reason, “children from higher educational origin opt
against the less prestigious universities of applied science and prefer the
more prestigious research universities to preserve their advantages at the
labour market” (Blossfeld et al., 2015, p. 157). The research universities offer
greater opportunities for prestigious employment, but their graduates are
also subject to spells of unemployment, unlike alumni of universities of
applied sciences (Reimer & Steinmetz, 2009).

Women increasingly enroll in both types of universities as a result of evolving
gender norms, expanding access to higher education, and women attained
greater earning potential in the labor market (Becker, 2014; Blossfeld et al.,
2015). In winter term 2019–2020, 1.8 million students were enrolled at research
universities, whereas 1 million were enrolled at universities of applied sciences.
The proportion of women who attended universities (51.7%) was a bit
higher than at universities of applied sciences (45%) (DESTATIS, 2020a).
Although women’s opportunities are relatively better, compared to women
of earlier generations, they are still not equal to those of men. In the winter
term 2019–20, about 1 million students at German universities and uni-
versities of applied sciences were enrolled in science and engineering, from
which only 31.4% were women. The percentage of women students (24%)
was especially low in engineering (DESTATIS, 2020b).
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Analyses of those data from the German Centre for Higher Education
Research and Science Studies (DZHW) on university dropouts show that
women who study subjects where they make up less than 35% of enrollments
“face a drop‐out risk which is 1.5 times higher than men’s and almost twice
the women’s” in a subject where they are better represented (Meyer & Strauß,
2019, p. 451). Even though women fare well during admissions because they
tend to have performed better in secondary school and to have more con-
scientious personalities than men (Isphording & Qendrai, 2019), they may
not be equitably retained within STEM fields. Comparing subjects within
STEM more broadly, gender differences are highest in traditional STEM
subjects (e.g., physics, chemistry, biology, engineering, math, and technol-
ogy). Yet, the gender gap decreases, when STEM is defined as including
medicine or health related disciplines. When focusing on engineering and
technology, the gender gap more than doubles compared to a traditional
classification of STEM disciplines (Jacob et al., 2020).

Meyer and Strauß (2019) suggest that women tend to be at larger risk of
dropping out of higher education when they study university subjects that are
dominated by men because women give themselves lower self-assessments of
their academic performance.2 Additionally, Meyer and Strauß (2019) attributed
women’s higher risk of dropping out to their perceptions that their academic
subjects were difficult. Conversely, the researchers identify several experiences
that are related to reduced drop-out risk among German university students;
these include positively interacting with peers and developing relationships with
professors (Meyer & Strauß, 2019).

Why Study STEM? (Under)Employment Opportunities
in Germany

One common assumption is that students should be motivated to study STEM
subjects because they offer access to lucrative employment. Labor markets in
different countries provide various opportunity structures that might support
or inhibit young women and men to strive for a career in STEM (Charles &
Bradley, 2009). Hägglung and Leuze (2020) point out that a post-industrial
structuring of the labor market “increases the male-favorable gender expectation
gap in STEM fields” (p. 16), but they acknowledge that it is empirically very dif-
ficult to separate whether the labor market has an impact on the gender gap in
STEM expectations through socialization or rational decisions.

As in most countries, STEM graduates tend to be paid more highly than non-
STEM graduates. In the mid 2000s, the baseline starting salary for German
engineering graduates was approximately 40% higher than for graduates in the
arts and humanities (Grave & Goerlitz, 2012). Controlling for a variety of vari-
ables individual and employer-related variables, reduced but did not eliminate
the pay gap across fields. Engineers who were men continued to be paid more
than women engineers (Wahrenburg & Weldi, 2007). Moreover, women are
promoted less frequently, win fewer research grants when they stay in academia
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(Nimmesgern, 2016), establish fewer international collaborations (Zippel, 2017),
and show less international collaboration patterns than men (Kwiek &
Roszka, 2020; Larivière et al., 2013), which is a crucial driver for academic
career development and scientific productivity (Wagner, 2018).

There are two competing explanations for why women earn less than men
in engineering—both are problematic. Several scholars argue that pay dis-
parities are the result of the gender composition of particular professions (e.g.,
Ammermüller & Weber, 2005; Reimer & Steinmetz, 2009; Wahrenburg &
Weldi, 2007). In other words, the first interpretation is that women are paid
less in occupations in which they do not make up a critical mass of the work-
force and are paid more in occupations in which they make up a majority of
workers. For instance, Ammermüller and Weber (2005) note that in the
former East Germany, women had better access to engineering education
than in former West Germany, yet women typically earn more as teachers
than as engineers; the authors note that this pattern implies “that it is not
worthwhile for either men or women to choose a field of study which is
dominated by the opposite gender” (Ammermüller & Weber, 2005, p. 12).

Another group of studies suggests that women engineers earn less than men
because they tend to work part-time. Kim and Kim (2003) examine data from
the German microcensus (Mikrozensus) and Labour Force Survey data from the
United Kingdom. They find that the pay gap between German women and men
is smaller than the pay gap between British women and men when analyses are
limited to full-time employees in a broad range of occupations. Relative to British
women, “German women seem to be more willing to choose part-time jobs, even
if they are highly educated” (Kim & Kim, 2003, p. 24).

A separate study of census data estimates that only 65% of engineers who were
women worked full-time (compared to 93% of men), 23% worked part-time
(compared to 3% of men), and 13% were not in the labor force (compared to
4%). The percentage of engineers who work full-time drops from 65% to 42%
among mothers. Although 23% of women engineers work part-time, 40% of
mothers who are engineers work part-time. Comparatively, 95% of engineers
who are fathers work full-time (Schlenker, 2009). Because the engineering labor
market is so gendered, Germany has an untapped “reserve of female engi-
neers … [an] estimated 24,400 women who graduated in engineering are not in
the labour force, [and an] additional 40,500 female engineers work part-time”
(Schlenker, 2009, p. 260). Yet, Schlenker (2009) notes that too few women earn
degrees in engineering, so even if more women worked full-time, Germany would
still need to educate more women in engineering.

There is a large body of literature that discusses highly diverse reasons why
women are leaving STEM (for an overview see Blickenstaff, 2005) and that
acknowledges that women and men differ in their choice of field of study (for
an overview see Jacob et al., 2020). First, studies indicate that women prefer
to enroll in humanities or education, whereas men are more likely to enroll in
engineering or science (e.g., Barone, 2011; Charles & Bradley, 2002; Smyth &
Steinmetz, 2008; Xie et al., 2015). Additionally, subjects at secondary school
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seem to have an impact on study decisions in postsecondary education
(Chachashvili-Bolotin et al., 2016; Mann & DiPrete, 2013; Riegle-Crumb et al.,
2012). For example, Jacob and colleagues (2020) find that studying more STEM
subjects at secondary school is a predictor of studying STEM in higher education;
yet they note that prior schooling in STEM is a necessary, but not sufficient,
condition to enter related fields within higher education.

Third, labor market structures, economic decisions, and expected labor
market returns explain varying study decisions (Moorhouse, 2017; Fervers et
al., 2020 as cited in Jacob et al., 2020). Especially in STEM, a decrease of
drop-out rates would be a very effective answer to fill the gap of academically-
qualified personnel and to increase the labor supply (Heublein, 2014). On the
other hand, very recent research suggests that smaller representation of
women in STEM fields is not necessarily a disadvantage if gender-neutral occu-
pations also provide high wages (Hägglung & Leuze, 2020; Magnusson, 2013).
Fourth, career aspirations have an impact on STEM enrollments (e.g., Tai et
al., 2006; Xie & Shauman, 2003). Compared to other countries, Germany is
characterized by a very “leaky pipeline” in STEM fields (Leemann et al.,
2010, p. 299) that results in a massive loss of women in STEM throughout
their educational and occupational careers (Solga & Pfahl, 2009a). This can
generally be described as “layers in a sex-based filter” (Blickenstaff, 2005, p. 384)
and a multi-complex problem with different issues.

Except for a few studies (e.g., Solga & Pfahl, 2009a, 2009b; Isphording &
Qendrai, 2019; Jacob et al., 2020), there is limited English-language literature
on women who study STEM fields in German higher education. The literature
highlights characteristics of the German educational system that influence stu-
dent pathways to higher education (i.e., secondary school track, Abitur, attending
a traditional university or a university of applied sciences) or dropping out of
higher education (e.g., Isphording & Qendrai, 2019). Additionally, key studies
focus on women’s disparate outcomes in the labor market. However, there are
too few studies that examine women’s motivations and concerns about studying
STEM subjects at universities. Finally, among the studies we discuss in this lit-
erature review, most rely on older data that provide important context but may
no longer apply to more recent cohorts of students—such as focusing on dif-
ferences between East and West Germany prior to unification. In the next sec-
tion, we provide data to identify challenges and opportunities for women in
STEM at German universities.

Findings from the 2008 Panel of School Leavers

The German Centre for Higher Education Research and Science Studies
(DZHW), with funding from the German Federal Ministry of Education and
Research, regularly conducts panel surveys of secondary school leavers (i.e.,
high school graduates). The survey collects three waves of data from partici-
pants who have the requisite qualifications to attend a German research uni-
versity or a university of applied sciences. The 2008 cohort was the 17th
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cohort to receive the cohort-panel-design survey. The first wave of data was
collected between 2007 and 2008, and the second wave of data was collected
between 2008 and 2009. The final wave of data was collected between 2012
and 2013 (Heine et al., 2017).

We analyzed data from the second wave of the 2008 panel study of school
leavers to determine the extent to which German women consider studying
STEM, even if they do not choose to do so. We then seek to examine why
women may choose or opt-out of studying STEM fields. Because many prior
studies on German women in STEM focus specifically on engineering, we too
examine engineering sciences as a subset of STEM subjects. We analyzed
unweighted data and examined gender differences for two survey items. The
first item asked: “Have you considered starting a course in the engineering
sciences at a university or university of applied sciences?” Respondents who
stated that they had definitely chosen to not study engineering were directed
to a follow-up question: “Why did you decide not to start an engineering sci-
ences degree?” The first question offered mutually exclusive responses; the
second question allowed respondents to select multiple answers.

First, we seek to identify whether there are many women who consider
studying engineering but then pursue a different subject. We also compare
whether larger percentages of women consider and then forego studying
engineering compared to men. We find that there was a larger percentage of
women (80%) than men (20%) who simply did not consider studying engi-
neering at all. Among respondents who considered engineering, but stated
that it “played no part in their final decision,” 60% were women. There was a
near even split among those who “seriously considered” studying engineering
but declined to choose that subject. Among respondents who were still unde-
cided and continued to show interest in engineering, the majority (71%) were
men. In the final category—those who definitively chose engineering—seven
in ten were men and only three in ten were women. See Figure 8.1.

Other than lack of interest, women and men both gave four common rea-
sons for choosing not to study engineering. Although the reasons were similar,
the percentages differed between women and men. The most popular reason
women gave for not studying engineering was that prior learning about tech-
nology discouraged them from studying engineering; approximately three in
ten women selected that reason, where fewer than two in ten men chose the
same response. The second most common response among women was that
they were unable to complete prerequisite courses. Although more than one in
four women identified prerequisites as a barrier (26%), a slightly higher per-
centage of men selected the same response (28%). Another 16% of women
stated that “an engineering degree would be too boring” (compared to 15% of
men who said the same). The fourth most common answer was that engi-
neering was “quite attractive, but I’d possibly not be able to handle the
degree” (14% of women, 22% of men). Only about 4% of women stated they
were interested in studying engineering, “but as a woman, I don’t think my
chances are very high.” See Table 8.1.
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Figure 8.1 Percentages of secondary school leavers who considered studying engineering
at a university or university of applied sciences.

Note: Authors’ analysis of the 2nd wave of the DZHW Panel Study of School Leavers
2008. Translation of original survey items provided by DZHW.

Table 8.1 Reasons High School Leavers Decided Not to Start an Engineering Degree

Women Men

Yes No Yes No

My interests lie in other fields 86% 14% 79% 21%

The way technology was taught at school had a
negative effect on me

30% 70% 17% 83%

I cannot fulfill the prerequisites because of my
subject specializations in school

26% 74% 28% 72%

I think an engineering degree would be too boring 16% 84% 15% 85%

Find the engineering profession quite attractive, but
I’d possibly not be able to handle the degree

14% 86% 22% 78%

The courses in the technical fields which interest me
are too far removed from real life

4% 96% 5% 95%

I’m interested in a degree/career in engineering but
as a woman I don’t think my chances are very high

4% 96% - -

An engineering degree would be too work-intensive
for me

3% 97% 5% 95%

Because the career prospects are too insecure for me in
the subject area I’m interested in

2% 98% 5% 95%

Note: Authors’ analysis of the 2nd wave of the DZHW Panel Study of School Leavers 2008.
Translation of original survey items provided by DZHW.
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In addition to looking at the structure of educational systems and national
enrollment data, we should consider how individual women make choices
about whether to study STEM. Figure 8.1 shows that interest in STEM is not
a binary construct. Although some women never considered majoring in
engineering, other women gave varying degrees of consideration to studying
engineering. In fact, some women who delayed choosing a final subject stated
that they might still be interested in engineering. It seems that interest and
time may both play factors in whether women ultimately pursue engineering.

Based on our findings, we argue that researchers should consider individual
interests, perceptions, and choices when examining national gender disparities
in STEM. For example, prior literature suggested that women may be less
interested in studying engineering because women engineers often work part-
time and earn less than men in engineering (e.g., Schlenker, 2009). Yet, less
than 2% of women were concerned that “the career prospects are too insecure
for me” in engineering. On the other hand, research shows that female stu-
dents in engineering have an advantage compared to women in other dis-
ciplines to achieve an academic career (Barlösius & Fisser, 2017). Women who
decide to study engineering or even strive for an academic career seem to
have a distinct aspiration for success, based on three attributes: a high level of
self-confidence, a strong interest in STEM, and great determination to pursue
their interests (Fisser, 2019). Women can and do succeed in STEM; thus,
future research must continue to focus on choice and self-selection out of
STEM. We now turn to considering ways that scholars, governments, and
universities, can work toward improving gender equity in STEM.

Implications for Research, Policy, and Practice

The purpose of this chapter was to provide insights into the extent to which
women consider studying engineering and select another field. Then, we
wanted to understand their justifications for that choice. The 2008 Panel of
School Leavers offered an opportunity to examine women in engineering as a
subset of STEM. Although focusing on engineering is a limitation, it also
allowed us to be consistent with prior literature on women in STEM in Ger-
many. We found that examining data on subject choice offers several impli-
cations for supporting women’s attainment in STEM fields.

First, we showed that German policymakers and educators may work to
increase the percentage of women who consider studying STEM when they
leave secondary school to attend a traditional research university or a uni-
versity of applied sciences. Additionally, there was nearly a 20% gap between
women and men who considered engineering but then disregarded it when
making a final decision. Recruitment, advising, or mentoring programs should
target potentially persuadable women (i.e., those who show some interest in
studying engineering) and encourage them to continue to see that as a viable
and attractive option for university studies. Future research may expand on
that choice process to reveal why some women first consider but then finally
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disregard engineering as a potential field of study. Additionally, approximately
30% of undecided respondents who could have still chosen to study engi-
neering were women. Scholars and policymakers should work together to
consider whether additional information, incentives, or sources of social and
academic support could convince undecided women to ultimately choose
engineering or some other STEM field.

When we examined the reasons women gave for not studying engineering,
we found ways that organizations could incorporate changes to support
women (interested) in STEM. For instance, prior negative exposure to tech-
nology or technology-related curriculum seemed to inhibit women’s interest in
engineering. Educators should try to incorporate different, culturally relevant
pedagogical practices to engage students through learning with and without
technology (e.g., Scott et al., 2009). Additionally, one-quarter of women stated
that they were unable to complete the prerequisite courses they needed to be
engineering majors. Schools should find ways to reduce prerequisite courses or
move to co-requisite models: co-requisite courses take what instructors assume
needs to be learned sequentially and instead allow students to simultaneously
learn skills and concepts in the same academic term (see, e.g., Bullock et al.,
2017). Finally, German schools and universities can adopt social cognitive
perspectives to help women see themselves as able to complete STEM
degrees, which are associated with increased interest in the subject (Kelly,
2016). Having outlined a short summary of our results, and implications for
research, policy, and practice, we conclude with a presentation of initiatives
that should encourage more women in Germany to study STEM, and to
decrease persistent gender disparities.

Promising Policies and Practices

Though more can certainly be done, Germany has taken important steps
toward improving gender equality in STEM. We briefly share some of those
efforts, encouraging educators to consider integrating lessons detailed here
into existing initiatives to attract women to STEM and to retain talented
women in STEM higher education.

Since 2001, Germany’s Federal Ministry for Family Affairs, Senior Citizens,
Women and Youth (BMFSFJ) and the Federal Ministry of Education and
Research (BMBF) have supported a national Girls’ Day to encourage girls to
consider STEM and technical fields where they are underrepresented (Best et
al., 2013).3 In 2019, almost 100,000 young women and more than 10,000
organizations participated in the 19th edition.4 The annual Girls’ Day tradi-
tion is supported by funding from multiple federal agencies. The national
campaign is recognized throughout the country with thousands of local events
that engage nearly 2 million girls. Assessment data show that most girls are
satisfied with Girls’ Day programing. More importantly, seven in ten girls
learn about professions that catch their interest, and many girls are able to see
themselves pursuing technical or STEM professions (Girls’ Day, n.d.).
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Similarly, in 2008 Germany’s Federal Ministry of Education and Research
launched the “’Go MINT’ – National Pact for Women in MINT careers”
initiative (MINT is sometimes used interchangeably with the STEM acronym
in German; directly translated MINT = mathematics, informatics, natural
sciences, and technology). The purpose of Go MINT is “to open up the
innovation potential of women for STEM in the long term, to attract more
women to STEM careers and to present a modern image of STEM profes-
sions” (Komm Mach MINT, n.d.). Like Girls’ Day, a national network of
stakeholders organize local activities to encourage women to study STEM.
The Go MINT initiative claims success for nearly doubling the number of
women who choose STEM subjects as they enter higher education (Komm
Mach MINT, n.d.).

Apart from such national efforts, individual universities have undertaken
significant efforts to support women in academia and particularly in STEM.
For example, the University of Augsburg created UniMento, a university
mentoring program that pairs women faculty with women students (University
of Augsburg, n.d.). Through UniMento, women students in STEM can
receive career counseling and networking opportunities. The program seeks to
establish year-long mentoring relationships and offers workshops to both
mentors and mentees about how to have an effective mentoring relationship.

These three initiatives illustrate existing opportunities to address women’s
perceptions and choices about STEM fields—engineering in particular. For
example, a sizable percentage of women said they did not choose to study
engineering because they thought “an engineering degree would be too
boring.” If those women received mentoring through a program like UniM-
ento, they might find satisfying career options. Additionally, initiatives like
Girls’ Day and Go MINT may help increase the percentage of women who
consider and choose STEM fields. The variety of implemented initiatives gives
the impression that gender equality in STEM has improved over the last
decade, but evaluations indicate that attempts to attract enough women to
STEM have failed to reach intended goals (GWK, 2019). Greater efforts must
be made to expand women’s success in STEM—and thus bolster Germany’s
achievement of its potential in these fields.

Conclusion

Prior studies examined inequality in STEM as a result of structural factors (e.g.,
differences in schooling between East and West Germany, educational tracking,
qualifications like the Abitur, unequal employment, and earnings). However, it
remains difficult to disentangle the actual reasons for sustained gender differences
in STEM empirically (Isphording & Qendrai, 2019). In future research, scholars
will need to use multiple data sources and methods, including sequential analyses
of progression or trajectories (Haas & Hadjar, 2019) to investigate why women
are underrepresented in STEM. Higher education research in Germany faces
three problems that need to be tackled for a more in-depth explanation for
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student drop-out: definition and measurement of drop-out; clarification of the
individual, institutional, and social causes; and dangers of above-average drop-
out of specific risk groups (here, women in STEM) (Heublein, 2014). For a better
understanding of gender disparities in occupational preferences, it would be
necessary to use longitudinal data to investigate changes in such preferences as
well as to disentangle cultural and structural aspects that might have an impact
on individual outcomes on the labor market (Hägglung & Leuze, 2020, p. 17). By
analyzing federal data on school leavers, we suggest that it is necessary to consider
individual perceptions, motivations, and choices about academic subjects.

Germany leads Europe and is one of a few global leaders in STEM.
Around the globe, nations use their higher education systems to promote
economic growth and compete in STEM science production (Fernandez &
Baker, 2016, Fernandez & Powell, in press). This chapter demonstrates that
Germany has an opportunity to maintain and expand its considerable scien-
tific STEM excellence by pursuing greater gender equality in STEM higher
education.

Notes

1 https://en.unesco.org/science-sustainable-future/women-in-science
2 Meyer & Strauß (2019, p. 448) found that self-assessed academic performance was

statistically related to dropping out even after controlling for perceived difficulty of
the subject and students’ final grades.

3 In 2011, the equivalent “Boy’s Day” has been implemented by the two ministries to
attract more boys to underrepresented professions like education, social affairs, or
health care. For more information, see https://www.boys-day.de

4 https://www.girls-day.de
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