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SUMMARY

The low uptake of Science, Technology and Mathematics (STEM) constitutes a research and policy
concern worldwide for some time now. SESTEM (Supporting Equality in Science Technology and
Mathematics related choices of careers) is a European research project to enhancing girls’ interest for
STEM-related subjects and promoting their career choice regarding STEM.

A lot of initiatives already exist for promoting more girls in STEM but the under-representation of
females in STEM-related career paths is still current issue. Due to this fact, the SESTEM project
focuses on the analysis of facilitators and obstacles for girls and women in STEM-related subjects or
studies.

This National Report aims at explaining the divided secondary school system in Germany and
summarizing the statistical data of females as well as the literature review about influence factors for
the career choice of female pupils and students in STEM. The important educational stages from pre-
primary school to university within to STEM careers in Germany will be represented. In particular
three stage in the educational pathway (after primary, lower secondary and upper secondary school)
are crucial for the further career plans of pupils.

According to the results of the PISA or TIMSS studies in primary school, boys have a higher
competency level in mathematics and science. With regard to the self-concept in these subjects it is a
similar result. Due to these findings, girls should be enhanced more their interest and self-confidence
in STEM already in primary school. This gender difference regarding the interest and performance
level in STEM continues to the choice of study subjects at university. As the report shows that the
uptake of studies is still related to traditional gender stereotypes. Possible factors for these
phenomena could be past experiences in STEM, socialisers (peers, teachers, parents, counsellors
etc.), and the aptitude according to the model of Dick & Rallis (1991).

Therefore, SESTEM is built on the premise that the study of the uptake of STEM studies by girls and
their retention in the field can benefit from investigation into the triangulation of family-individual
and school (secondary and tertiary) factors. Under this scope SESTEM aims to conduct four
interrelated comparative studies engaging students, pupils, parents and teachers (both secondary and
tertiary levels). Both qualitative (in depth interviews, conceptual mapping, tandem based dialoguing
and review into existing literature) and quantitative (collection and analyses of data from across the
Member States using on-line survey methods, and meta-analyses of existing statistical data) methods
will be applied. The empirical result of the SESTEM project will follow in a later project stage,
therefore the results will be analysed and published in a second part of the report “SESTEM Part II —
Results”.
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0. Overview

The following report was written in the context of the Lifelong Learning Programme project
SESTEM - Supporting Equality in Science Technology and Mathematics related choices of careers
and provides an overview and information about the German structures and situation related to
women’s uptake of STEM-related study subjects and professional careers in the STEM sector. The
following sections summarize the state of affairs on career choice regarding STEM, therefore this
report could be seen as a “Part I — The state of affairs”. Its main focus lies on the issue how the
relation between gender and the uptake of STEM subjects develops during school, university and
professional careers and which initiatives aim at supporting gender balance in these areas. The
following paragraphs will describe the structure of the report in detail.

The report starts with describing the organization of the German school system in general (section 1).
After four years of primary school, German pupils have to choose between three different types of
school according to their grades at the end of the fourth school year.

The general situation of STEM-related subjects based on the current situation of women in Germany
with regard to the educational stages career pathways could be compared to a leaking pipeline. One
indicator this fact could be the high proportion of drop out by women regarding higher education and
leading positions in STEM. A focus of this report is set in the description on differences between the
choice of STEM-related careers by men and women. Further in this section, information in relation
to STEM and gender are provided for the important stages of the educational guidance with special
regard to the offer of courses and educational guidance for German pupils of lower and upper
secondary education.

Section 2 describes the legislation, regulation and the national initiatives regarding gender and
STEM. Several initiatives and facilitation measure are provided in Germany for promoting more
girls and young women in STEM-related subjects at university and in STEM careers, which often are
more attracted to boys and men.

Section 3 provides information about the teaching practices and effects on the career choice of girls
and boys. In section 4, the focus is on educational practices and family strategies for promoting girls
in STEM at home.

Section 5 has a focus on student’s motivations regarding the orientation and career choice.
According to the career choice model of Dick and Rallis, socialisers like parents, peers and teachers
could have influence on perception of pupils’ abilities in STEM and based on this also on their career
choice.

The concluding section 6 summarises the report with a focus on the observed inequalities and the
aims of the SESTEM project to improve the situation in a long-term perspective.

The empirical result of the SESTEM project will follow in a later project stage, therefore the results
will be analysed and published in a second part of the report “SESTEM Part II — Results”. This
analysis links the findings to identification of indicators for the facilitation of an uptake of STEM by
girls which aims at generating effective facilitation measures for girls and women.

It has to be noted that the information and data provided in this report only provides a selective insight in the current
situation in Germany. This is mainly due to the educational autonomy of the 16 German federal states and the resulting
complexity of educational issues at the national level. In addition to this, national data of the different sources in the field
of STEM and gender often lack in coherence. Although several sources provided information on the related issues, they
were often not up-to-date or considered the situation of men and women on a rather superficial level, not providing
details that allow for a more comprehensive description of the situation.
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1. Introduction: Current situation of gender in STEM

The following section is divided into two main parts. The first part will illustrate the German school
system and afterwards measures for educational guidance. The second part deals with the current
gender situation in relation to STEM according to the different educational stages from pre-primary
school to university. The focus lies on the gender imbalance in STEM with regard to the career
choice of pupils.

1.1. Organization of the German system in an overview

Historically, education is primarily a responsibility of the federal states (“Lénder”), and the
educational system may vary from federal state to federal state. However, it is generally divided into
five different main stages (Figure 1.1):

pre-primary education
primary education
lower and upper secondary education

post-secondary and tertiary education

ok R =

continuing education.

Figure 1.1. Five educational main stages (German Eurydice Unit, 2008)

Structural differences in German school system

Due to the federal structure in Germany, the
country is divided into 16 independent federal
states (“Lénder”) which make independent,
political decisions with respect to educational
questions. Thus, differences in educational system
FORE are presented in this report.

wd TR ol In the following, the characteristics of the German
P education system will be illustrated, starting from
LA ko compulsory education at primary level up to
continuing education after university or basic
vocational training (Figure 1.1). Included in the
figure are also the voluntary pre-school
(“Kindergarten) and further education years.
Generally, compulsory education begins between
AleTRrn the ages of six and seven and ends when the pupil

P = reaches 16 years of age.

FRANCE

Figure 1.2. Federal states of Germany

The ages given on the right hand side display the earliest possible entry age and account for pupils
with a continuous path through the education system (e.g. not interrupted by repeating a year due to
low grades).

Usually, German children start their educational pathway in primary school (“Grundschule”) in the
month of September after their 6th birthday. After 4 years of primary education in most of the federal
states in Germany (six years in some federal states e.g. Berlin), pupils move on to one of three types
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of secondary schools (“Hauptschule, Realschule, Gymnasium”) or comprehensive school
(“Gesamtschule”), depending on their grades and teachers’ recommendations (see figure 1.2). At this
educational level at the age of ten or eleven, pupils will be already separated to these three different
school types based on their school achievement level. At the age of 15, pupils are allowed to leave
school (with the parents’ permission), but they must take some form of vocational training until they
reach the age of 16. According to BMBF (2004) about 30% of the pupils who go to Hauptschule
complete a 10th year at this type of school instead of leaving school.
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Basic Structure of the Educational System in the Federal Republic of Germany
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Figure 1.3. Basic structure of the educational system in the Federal Republic of Germany (KMK; 2009, p. 2).
For annotations see below:
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1.2. Important stages of the educational and university guidance
Important educational stages of educational guidance

In the following, the important educational stages from pre-primary school to university within to
STEM careers in Germany will be represented. In particular three stage in the educational
pathway (after primary, lower secondary and upper secondary school) are crucial for the further
career plans of pupils. According to the current educational system in Germany, reform trends
could be established in the German states to different extends. The German states have been or
will be made changes in the school system (ZDF, 2010). The conditions of school changes for
pupils after each important educational stage and the main changes in the school system will be
shortly explained in this section:

a) Change of school from primary to lower secondary school (after 4th grade)

After finishing primary school, most of the pupils are in the age of ten or eleven years; pupils
reach the first educational level. At this stage, they will be separated according to their
previous school achievements in the fourth grade of primary school. This might be the first
starting point for pupils further career pathway. See Chapter 1.3.3 and figure 1.15 for more
details.

b) Change of school from lower secondary to upper secondary school (after 10th grade)

After finishing secondary school, pupils mostly are in the age of 16 years. Due to the
educational division in three school types after the fourth grade (see figure 1.3), the pupils
will be separated again after finishing the 10™ grade. In 9™ grade of the Hauptschule, pupils
graduate officially from school with a “qualifizierenden Hauptschulabschluss” which enables
them to continue a vocational training and to attend the Berufsschule. Moreover, graduates of
Hauptschule with good grades could also attend to another year of school class (10™ grade).
Thus, they will achieve higher education O]E)portunities with respect to their career. Pupils
from the Realschule will finish their 10" year of school and could continue with a
Fachoberschule with the aim to study at Fachhochschule afterwards. The pupils of the
Gymnasium normally attend school until 12" or 13" grade. One reform trend also can be
considered with regard to the Hauptschule. The following figure shows the German state
which are going to (marked) or are in discussion to abolish (hatched) the Hauptschule.

1 1| b . 'l

Die Bildungssysteme
in den

Bundeslandern
uptschule abgeschafft

zum Durchklicken! e (farbig) oder Abschaffung im
/ Gange (schraffiert)

Grundschule dauert langer
als vier Jahre (farbig) oder

eine Verlangerung ist in der
Diskussion (schraffiert)

Lehrer entscheiden verbindlich |

spuaJl-wiojey

{farbig) oder eine solche
Lehrer-Empfehlung ist in der
Diskussion (schraffiert)

Figure 1.4. German states planning the abolishment of the Hauptschule.
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(Source: http://www.zdf.de/ZDFmediathek/beitrag/interaktiv/1074836/Die-unterschiedlichen-
Bildungssystemett/beitrag/interaktiv/1074836/Die-unterschiedlichen-Bildungssysteme)

¢) Graduation of upper secondary school (after 1 2"y 13™ grade)

After finishing the upper secondary school (Gymnasium), pupils mostly are in the age of 18
or 19 years. They graduate from school with Abitur and in dependence to their average of
grades (Abiturdurchschnitt) they are able to choose a study subject at university in Germany.
Some of the studies are limited to a “numerus clausus” which means that only pupils with a
upper or excellence average of grades could begin such studies at university each semester
e.g. medicine. The value of the numerus clausus depends on the state, university rules and
number of study places. This selection procedure was leaded by the “Zentralstelle fiir die
Vergabe von Studienpldtzen (ZVS)” institution until 30th of April 2010 (see:
http://www.zvs.de/). At the beginning of May 2010 the ZVS has been transmitted all
responsibilities to “Stiftung fiir Hochschulzulassung” (see: http://www.hochschulstart.de/).
The Stiftung fiir Hochschulzulassung has adopted the national selection procedure for
university places which relates study subjects like medicine, pharmacy, veterinary medicine
and dentistry. These subjects underlie selection procedure which distributes into 20 % of the
places according to the average of the “Abiturnote” (average grade after Gymnasium), 20 %
of the places according to the waiting period for a study place and 60 % of the places
according to a specific university selection procedure. The other study place depending on the
study subject and degree (Bachelor, Master or Diplom) will be distributed according to a
university specific selection procedure e.g. the Ludwig-Maximilians-Universitidt (LMU) in
Munich requires an aptitude test for limited study subjects e.g. Economics (Master), computer
sciences (Bachelor/Master), physics (Master) etc. (see http://www.uni-
muenchen.de/studium/studienangebot/studiengaenge/nach zulassung/efv_/index.html)

Gender-sensitive vocational guidance in Europe

Statistical data of school graduates in Europe has been shown that many young people still
choose gender stereotype-related careers (see Chapter 1.3.5). According to Eurydice (2010) the
proportion of boys and girls enrolled in secondary education is nearly equal in many countries.
However, large differences emerge regarding the types of schools or education programmes
attended by male and female pupils when they have a choice. The distribution of students
according to occupation in vocational schools and by subject area in secondary education reflects
traditional gender roles in general. Therefore, a gender-sensitive vocational guidance is important
in the process of gender equality in school. The figure below shows the vocational guidance to
challenge traditional career choices available in Europe.
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B Gender-sensitive vocational guidance exists

E Mo specific vocational guidance

£ bhe L8,

Data not available

Figure 1.5. Specific vocational guidance to challenge traditional career choices available in Europe,
2008/09

According to Eurydice (2010) gender-sensitive guidance initiatives are targeted more often at
girls than boys. The aim is to break traditional gender patterns and to give girls the opportunity to
choose technology and natural science-oriented professions and educational pathways. Some
countries Belgium, Germany, Luxembourg, Austria, and Poland organise, in this context girls'
days where companies and research institutions invite female pupils and students for visits in
order to introduce them to technical careers.

In the following section, the educational guidance regarding STEM will be represented for
Germany.

Courses and educational guidance

Throughout the school or educational pathways the question of orientation arises and has
influence on the career choice of the pupils and students. At the end of the secondary school,
various offers of career guidance are available for pupils at the age of 15 to 19 in Germany. In
particular the career guidance offers in STEM for girls are increasing for facilitation of women’s’
interest in a STEM-related study and career paths in these fields. The following section will
introduce the career guidance programs and initiatives in general, with special interest in career
guidance for women in STEM as well as aptitude tests which aim to motivate those pupils who
are unsecure regarding their study choice.

Measures taken by the public authorities (career guidance)

Career guidance is subject to different stages of the educational pathways. The public authorities
have provided a lot of measures for further study and career information for pupils and students.
The important stages are in particular after graduation of secondary schools like Haupt- und
Realschule and Gymnasium as well as after the graduation from university. In the following,
general career guidance, career guidance for women in STEM and aptitude tests for STEM-
subjects at university will shortly introduced and the relevant links will be shown (Annex 1.1).

The Federal Employment Office e.g. has a special department “Berufsinformationszentrum”
(BIZ) (see http://www.arbeitsagentur.de) for general questions about jobs and careers choices
which offers general career guidance with regard to information about range of vocational
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training and study subjects. For pupils who graduate from Hauptschule or Realschule could get
contact several career guidances e.g. “Planet Beruf” (http://www.planet-beruf.de/) or “Einstieg
GmbH” (www.einstieg.com) who provide further information about the different job
opportunities and vocational training.

The offer of career and study guidance with respect to facilitation of women in STEM will be
represented (Annex 1.2). The information is provided in German language. Different initiatives
like “Girls’ day” (www.girls-day.de/), “tastMINT” (http://www.tastemint.de/) or “MINT Zukunft
schaffen” (http://www.mintzukunftschaffen.de/navigator/suche/show/72) focus on girls in STEM
and provide information about STEM-related studies and vocational orientation. E.g. the “Girls’
day” in Germany, where different universities, research institutes and companies take part once a
year, females pupils commencing on 5™ grade could get in touch with successful men and
women of STEM professions and could try practical experiments in science and technology.

Furthermore, pupils have to plan their future career pathways after 10™ or 12"/ 13™ grade in
Germany. Most of the pupils are still looking for information about appropriate career
opportunities at the educational stage. Therefore, in the following different measures and
initiatives with regard to career guidance taken by authorities will be represented. Different
STEM-related aptitude tests (see Annex 1.3) for pupils are provided which are free of charge e.g.
the initiative “think ing” (http://www.think-ing.de/think-ing/die-qualifikationen/eignungstest) for
testing pupils’ interests and skills in engineering. Another initiative for testing IT-aptitude is “IT-
Berufe.de” (http://www.it-berufe.de/index.php?node=6). Additionally on this homepage different
IT professions will be introduced for pupils’ vocational guidance.

1.3. Girls and boys in STEM at the educational trajectories and in society

The gender differences in school performance of male and female pupils are subject still to
research propositions. The term “gender gap” is often used instead of gender differences in this
context (European Commission, 2008).

With regard to the educational trajectories of women in STEM fields, the phenomenon of the
“leaky pipeline” during women’s educational pathways could be clearly seen (Solga & Pfahl,
2009). The higher the educational level the higher is the dropout rate of qualified women (Lee,
1998, Solga & Pfahl, 2009). Thus, the different levels at the educational stages, from primary
school to STEM-related professions, will be analyzed in this section. This aims at identifying the
factors that may hinder girls to pursue a career in STEM-related domains. Furthermore, the
section focuses on the main statistical findings of gender differences in STEM, pupils’ interest,
pupils’ self-concept, influence of parents, influence of teachers, influence of peers and the social
background as far as they are related to the respective educational stage. Figure 3 shows the
overview over the important data and factors according to the educational stages which are
presented in this report.
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Educational stages’

Secondary
school

University Profession

Statistical Data

Interest

Self-concept

mathematics

Self-concept

science

Attribution

Influence peers

Social
background

Dropout

Income

Reflection

Figure 1.6. Overview educational stages

The following results of educational stages (primary and secondary school) refer to transnational
studies with regard to the gender differences of pupils ’school performances. These transnational
studies (e.g. PISA) are based on the finding of gender research approaches which aim to

' The analysis of the pre-primary school context and the influence on interest for STEM (Kindergarten)
has shown that there were not empirical studies which could be relevant for this National Report.
Therefore, the deepened analysis of the educational stages starts at primary school level.
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comparing the pupils’ performances of the different nations and to analysing to which extend the
school performances leaded back to social background-related factors (European Commission,
2008).

1.3.1. Pre-primary school

Promoting competencies of children in their early childhood was always an issue of education but
since the moderate competency scores of German pupils in reading and mathematics literacy in
the first PISA study in 2000 were published, the public interest for developing and facilitating the
educational system has increased. Reading and mathematics competencies could be achieved
already in pre-primary schools like the German “Kindergarten” (Schwarze & Wentzel, 2007). As
the pre-primary education in the Kindergarten is not obligatory for all German states, it is not
possible to give an elaborate overview in this report about children’s performances in this report.
Further, only few STEM-related results (e.g. the self-concept in mathematics) exist in this
educational stage but results about the interest could be found. Thus, the interest of Kindergarten
children is subject to this section.

The interest for science and technology could be promoted already in early childhood. This
influence may due to gender specific socialization by parents, Kindergarten teacher and peers
(Schwarze & Wentzel, 2007, Solga & Pfahl, 2009). The importance of such socialization factors
on pupils’ career choice were already revealed by Dick & Rallis (1991) and in other research
studies.

1.3.2. Primary school

At primary school particularly after fourth grade, pupils’ competence level of reading literacy and
mathematics plays a decisive role in their further educational pathways. Therefore, in the
following two international studies, TIMSS and IGLU, will be introduced. The first study TIMSS
has its foci on mathematics and science competency of pupils and presents the differences of girls
and boys. The second study focuses on the reading literacy and the correlation between the
reading literacy and teachers’ school preference for pupils as well as between the parents’ school
preference for their children.

Gender differences in mathematics and science competency in primary school (TIMSS)

The TIMSS (Trends in International Mathematics and Science Study) study in 2007 (Bos et al.,
2008b analysed the performance level of forth grade pupils from elementary schools of 37
international countries and of seven regions °.

Mathematics competency of German pupils at primary school

In comparison to the other European participants, German pupils achieved the upper third of
participant nations with an average of 525 points regarding to the mathematics competency
points. The average of the EU-nations and OECD nations is about 473 points. The German pupils
achieved the 12" place out of 44 participants. A difference with regard to the mathematics
performance between boys and girls could be established in Germany: Boys have shown a
significant advantage of 531 points in comparison to the girls’ achievement of 519 points. The
Mean variation of performance in Germany was to a relatively low extending in comparison to

* The seven regions are Canada (Alberta), Canada (British Columbia), Canada (Ontario), Canada (Québec), USA
(Massachusetts), USA (Minnesota), United Arba Emirates
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the other states and regions. The standard deviation is about 68 points, which means the range
from pupils of low-performance to pupils of high-performance is rather small. Bos et al. (2008b)
suggested that it would be a future objective to increase the performance heterogeneity in general
to a higher competency level. The highest mathematics competency level has been achieved by
the pupils from Hong Kong with 607 points. From European perspective, England, Latvia
(Lettland) and Netherlands (Niederlande) passed Germany (Deutschland) and achieved higher

results in mathematics competency.

Kompetenzstufen < 1 1T v y  Swat M (SE) SD (SE)
|  |C_TmCT ]  Hongkong 607 (36) 67 (1.4)
o [ W | Singapur 599 (3.7) 84 (2.1)
| N I | I | Rep. China a.Taiwan 576 (1.7) 69 (0.9)
P | | Japan 568 (2.1) 76 (1.4)
| B 1 Kasachstan 549 (7.1) 84 (3.7)
[ I Russ. Foderation 544 (4.9) 83 (24)
| I England 541 (2.9) 86 (1.6)
il [ W Lettland 537 (2.3) 72 (1.3)
N N - — Niederlande 535 (21) 61 (1.4)
L i : Litauen 530 (2.4) 76 (1.8)
i - usA 529 (2.4) 75 (1.2)
N I | B Deutschland 525 (2.3) 68 (1.2)
; i Dénemark 523 (2.4) 71 (1.4)
[ I: W Australien 516 (3.5 83 (2.0)
C I | VGqy 514 (0.7) 74 (0.5)
| L1 1 VGoeeo 513 (0.7) 76 (0.4)
| I , Ungarn 510 (3.5) 91 (2.3)
\ C W H Italien 507 (3.1) 77 (1.8)
[ T o T 1 Osterreich 505 (2.0) 68 (1.0)
L T W T 7 Schweden 503 (2.5) 66 (1.2)
[ I ] ! Slowenien 502 (1.8) 71 (1.0)
[ [ [N Armenien 500 (4.3) 90 (2.0)
[ [ : Slowakel 496 (4.5) 85 (4.0)
| - | | Schottland 494 (2.2) 79 (1.4)
| S : Neuseeland 492 (2.3) 86 (2.0)
[ [T | Tschechische Republik 486 (2.8) 71 (1.3)
I I I I — Internationaler Mittelwert 473 (0.6) 82 (0.4)
C_ T 1 1 ; Norwegen 473 (2.5) 76 (1.3)
[ T W T 1 Ukraine 469 (2.9) 84 (1.6)
| N - | Georgien 438 (4.2) 88 (2.1)
| . : Iran 402 (4.1) 84 (2.2)
| I I ; Algerien 378 (5.2) 90 (2.9)
[ [ T I i Kolumbien 355 (5.0) 90 (2.6)
' B — 1 i Marokko 34 (a7) 95 (2.7)
[ I I I ] : : El Salvador 330 (4.1) 91 (2.1)
[ I | I 1 : Tunesien 327 (4.5) 111 (2.3)
[ I W [ | i i Kuwait 316 (3.8) 99 (2.2)
[ | I | ]t : : Katar 206 (1.0) 90 (0.7)
I [ [ | : : : Jemen 224 (6.0) 10 (2.7)
i i i i Region
|:|___I:|:| Massachusetts 572 (3.5) 70 (1.8)
i I 1 Minnesota 554 (5.9) 78 (3.8)
{—— —— Kanada (Q) 519 (30) 67 (1.1)
[ —— - — Kanada (O) 512 (31) 68 (1.8)
[ LT 1 Kanada (A) 505 (3.0) 66 (1.8)
I N ¥ Kanada (BC) 505 (2.7) 71 (1.5)
| I | — | Dubai 444 (2.1) 90 (2.2)
0 100 200 300 400 500 600
Figure 1.7. International comparison of mathematics competency scores (Source: TIMSS 2007)

Gender differences regarding mathematics competency
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Figure 3.1 has been shown the test scores in mathematics according to the TIMSS study. With
regard to test results in mathematics competency Hong Kong achieved the best mathematics
competency scores. The figure below illustrates the performance difference between both
genders. The difference between boys (“Jungen”) and girls (“Madchen’) was four points but this
difference between boys (609) and girls (605) was not significant. In contrast, German pupils
(“Deutschland”) have shown a higher difference of 12 points between the performance of girls
and boys in mathematics, this result was even significant. Further, German pupils belong to the
third of the pupils who had the highest gender differences with regard to the mathematics
competency. Boys had a significant advantage of 531 points in comparison to girls’ result of 519
points. In contrast, the international average of achieved mathematics scores by boys and girls of
all countries has the same level with 473 points.

Madchen Jungen

Staat 3 Mm (SE) % Mj (SE) MiMm
Litauen 44 530 (2.8) 51 530 (3.2) 0
England 44 541 [3.2) 51 542 (3.6) 0
Japan 44 568 [2.5) 51 558 (2.7 0
Inter nation aler Mittelwert 49 473 (0.7) 51 473 (0.7 0
Meuseeland 50 482  (2.4) 50 483 (3.1) 1
Rep. China a. Talwan 48 75 (2.0) 52 57T (2.0 2
Lettland 48 538 (2.8) 52 536 (3.0) 3
Ungarn 51 508 [4.6) 44 511 (3.8) 3
Hongkong 44 605 (3.2) 51 609 (4.4 4
Slowanien 44 499  (2.4) 51 504 (2.1) 5
Australian 51 513 4.2) 49 519 (3.6) &
UsA 51 526 (2.7) 49 532 (2.7 &
Tschechische Republik 47 483 (3.3) 53 489 (3.0) &
Singapur 49 603 (3.8) 51 596 (4.1) £
Schwaden 50 408  (2.4) 50 506 (3.1) &
Slowakei 44 493 4.6) 51 4089 (4.7 &
ViG,, 49 511  [0.B) 51 517 (0.8) 6
Dénamark 51 520 (2.9) 49 826 (3.2) 7
Morwegen 50 470 (3.2) 50 477 (3.0) 7
Riss. Faderation 50 548 [5.5) 50 540 (4.9) -7
VG 50 508 (0.8) 50 516 (0.8) 7
Kasachstan 51 553  (B.7) 49 545 (7.4 A
Schottland 51 480 (2.8) 49 489  (2.8) i
Miederlande 48 530 (2.7) 52 540 (2.4) 10
Deutschland 49 519 (2.5) 51 531 (2.5 12
Ostermaich 48 498 (2.5) 52 12 (2.3) 14
Italien 44 499 (3.2) 51 514 (3.86) 15

Figure 1.8. Gender differences with regard to mathematics competency

Science competency of German pupils at primary school

The figure below shows the international comparison of science competency scores. German
pupils achieved 528 points in the test about science competency. With this result they belong to
the upper third of the participating countries of the study. The average points of the EU-nations
and OECD nations are lower than the Germans’ result: They only reach 476 points. Similar to the
placement in the ranking of the mathematics competency, the German pupils also achieved the
12" place out of 44 participants with regard to the science competency. Singapore has the highest
test result with 587 points.
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Kmpﬁmﬁtﬂﬂn - | 1l 11 v L") -
- : : : : T Staat M (SE)  SD(SE) % 25% 75% 95%
— |: i I |  Singapur BET (4.4) 03 (23) 418 53 &52  TH
! T W I Rep. China a. Taiwan BET (2.0) TT(1.3) 423 508 80D 67D
N I ) — Hongkong BG4 (35) B8 (15) 437 511 801 850
: Japan 545 (24)  TO(14) 428 505 505 655
I I i I 1 Fuss. Féderation 546 (4.8) 81 (25 407 485 601 67
! Lettand 542 (2.3) 7 (17) 428 400 B8O &45
i T ] England 542 (2.9) 80 (18) 403 491 596 G666
L T l — ] Usa 530 (2.7) 84 (14) 302 48B4 50T 6EB
I W I ] Ungam B36 (3.3) 85 (20 3BT 485 505 881
S —— tatien 535 (32)  81(18) 395 484 500 &84
S —— Kasachstan 533 (5.6) T4 (28) 400 486 585 o46
[ 1 1 Deutschland 528 (24) T (15 393 479 S5BZ 64T
[ || T | Australien E2T (3.3) 80 (2.0) 384 4TE 583 &R
C ) I Stowakei 536 (4.8) BT (48) 376 476 584 652
| | 1 Osterreich 526 (25) 77 (13) 388 477 580 &M
E— — —— Schweden 535 (24) T4 (13) 400 4TE 575 642
I N I VG,, 525 (0.8) TG (05) 393 477 ST7 64
| Mie deriande £23 (28) 60 (15) 421 484 5&5 61T
C I — VGouwn 523 (0.7)  TH(05) 387 474 577 643
% Slowenien 518 (1.4) TE(13) 3 471 BT &M
Dénemark 517 (24)  TT(18) 383 468 5T0 636
N | I Techechische Re publik 515 (3.1)  TE(15) 386 467 56T 635
 —— Litawen 514 (2.4) 65 (14) 401 473 550 &5
| | MNeusestand 504 (25) 90 (16) 344 44T 568 643
— — — — Schottiand 500 (23) 76 (15) 387 452 552 61D
[ T i — — Armenien 484 (57) 110 (39) 204 406 558 690
 — — —— Morwegen ATT (35) 7T (18) 343 420 530 503
[ N ] ! internationaler Mittelwert 476 (0.6) 85 (04) 324 418 537 645
[ B 1 [ ] Uikraine 474 (3.1) B3 (18) 32T 42 853 &
[ W  — Iran 436 (43) 0T (21) 28T  3T1 506 BT
[ N ] ' Georgien 418 (48)  BS (21) 273 361 47T B&2
[ T ] : Kolumbien 400 (54) 9T (27) 237 335 46T 556
| I i : El Sabvador 300 (34) O3I(1T) 2B 327 454 53
[ I o i — : Algenian 384 (60) 102 (33) 183 286 424 517
[ I 1 I ! ! Kuwait 348 (4.4) 123 (25) 137 261 440 538
[ T Tl T K ! Tunesien 318 (58) 141 (21) 68 214 428 533
| I | I ] i i Marokko 207 (58) 124 (36) 88 209 383 508
[ I il I ] : Katar 204 (28) 120 (18) THoo201 391 B0
[ I T I ] i : i Jemen 197 (72) 130 (25) 5 @4 287 430
| i i i Region
o LT T Massachusetts 571 (4.3) 69 (18 451 536 618 670
i N 1 Y Minnesots 581 (6.1) 80 (43) 411 503 80T &7
) S N 1 N Kanada (A) 543 (3.8) 74 (18) 415 405 523 G5
T T 1 Kanada (BC) 537 (2.7) TA(18) 400 481 586 650
{ T W1 ] anada (O] 536 (37)  TE(25) 306 48T 500 657
 ——  — — Kanada (Q) 517 (27) 67 {15 405 474 563 623
[ I il I ] | Dubsi 460 (28) 107 (23) 287 300 53T 620
a 100 200 300 00 500 600 700
Parzerila: 5% 25% T5% 5%
[ I - ]

Mitiebwerd und Konfidenzinlesval (2 2 5E)

Figure 1.9. International comparison of science competency scores

Gender differences regarding science competency

The figure 3.2 illustrates the differences in achieved science competency scores of forth grade
pupils according to the TIMSS study. The scores are listed form no or small gender differences to
the highest difference between the average scores of boys and girls in science (see right column
below). Thus, with regard to the science competency score and gender, a clear difference of 15
points between girls’ and boys’ science performance is noticeable. Girls achieved 520 points in
science and boys achieved 535 points. In addition, these results show that the performance gap in
Germany is in comparison to the other participant countries remarkable as the country with the
highest difference between female and male primary school pupils in science competency.
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Madchen Jungen

Staat % Mm (SE) % M; (SE) MM
Showenien 459 518  (2.4) 5 518 (2.4) 0
Singapur 459 58T  (4.3) 5 58T (4.4) 0
Japan 459 548 (2.5) 5 54T (2.4) -1
Kasachslan 51 533 (5.58) 45 532 (6.3) -1
Schottland 51 500 (3.0) 49 801 (2.4) 2
Schweden 50 526 (2.7) 50 524 (3.7) -2
Rep. China a. Taiwan 48 586 (2.3) 52 558 [(2.4) 2
Morwegen 50 475 (3.8) 50 478 (4.2) 2
Ungarn 51 535 (4.4) 49 538 (3.6) 3
Hongkong 45 553 (3.6) 5 556 (4.3) 3
England 49 543 (3.1) 51 540 (3.4) -3
Internationaler Mittelwert 49 477 (0.7) 5 474 (0.7) 3
Russ. Faderation 50 548 (5.1) 50 544 (5.0) -4
Litauen 49 516 (2.7) 51 512 (2.9) -4
Meus eeland 50 506 (2.8) 50 502 (3.5) 4
VG, 49 523 (0.9) 5 527 (0.9) 4
Usa 51 536 (3.0) 458 541 (3.1) 5
Australien 51 525 (4.0) 49 530 (3.5) 5
VG 50 520 (0.8) 50 525 (1.0) 5
Danemark 51 514 (3.2) 49 520 (3.6) 6
Lattland 48 545 (2.8) 52 539 (3.0) £
Tachechische Republik 47 511 (3.7 53 518 (3.4) 7
Slowakel 49 521 (5.2) 51 530 (4.8) 8
Niededande 48 518  (3.0) 52 528 (2.8) 11
[talien 49 B2y (3.2) 5 541 (3.7) 13
Ostermeich 48 519 (2.7 52 532 (2.49) 13
Deutschland 49 520 (2.6) 5 535 (2.9) 15

Figure 1.10. Gender differences with regard to science competency (Source: TIMSS, 2007; Bos et al.,
2008b), arrangement of the states is based on the score differences by gender

Mathematics self-concept

To be self-confident and to have a positive self-concept competency could be a good foundation
for high school performances. Further findings of the TIMSS study concentrates on pupils’ self-
concept in mathematics. These findings revealed that German elementary school pupils have
shown a positive attitude toward mathematics, whereat boys show a little more positive attitude
than girls. Other gender specific differences regarding the attitude of pupils could not be
established. Moreover, the German pupils assess their self-concept about their competency also
positively (figure 3.3). Similar to the findings of the self-concept of the mathematics competency,
German pupils belong to the third of the pupils who had the highest gender differences with
regard to the self-concept about mathematics-related competency.

Girls Boys
State % Mg (SE) % Mb sg |MP-M
Norway 50 3,14 0,02 50 3,17 0,02 0,03
Sweden 50 3,25 0,01 50 3,29 0,02 0,04
Scotland 51 3,09 0,02 49 3,15 0,02 0,06
Russian Federation | 50 2,89 0,03 50 2,96 0,02 0,07
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Kazakhstan 51 3,24 0,03 49 3,17 0,02 0,07
Slovenia 49 3,13 0,02 51 3,21 0,03 0.08
New Zealand 50 2,87 0,02 50 2,96 0,01 0.09
L’:}:::;‘;““a' 49 2,05 0,00 51 3,05 0,00 0.09
USA 51 3,09 0,02 49 3,21 0,02 0.12
Hungary 51 3,02 0,02 49 3,15 0,02 0.13
Italy 49 3,01 0,02 51 3,14 0,02 0.13
Lithuania 49 2,03 0,02 51 3,07 0,02 0.14
Slovakia 49 2,96 0,02 51 3,10 0,02 0.14
Czech Republic 47 2,89 0,02 53 3,04 0,02 0.15
Australia 51 3,01 0,03 49 3,16 0,03 0.15
EU 49 3,02 0,01 51 317 0,01 0.15
OECD 50 3,01 0,01 50 3,15 0,01 0.15
Denmark 52 3,1 0,03 48 3,26 0,02 0.16
England 49 2,99 0,02 51 317 0,02 0.18
Latvia 48 2,79 0,02 52 2,97 0,02 0.18
Singapore 49 2,68 0,02 51 2,87 0,02 0.19
Netherlands 48 2,02 0,02 52 315 0,02 0.23
e 50 3,06 0,02 50 3,30 0,02 0.24
Austria 48 3,11 0,02 52 3,35 0,02 0.24
Hong Kong 49 2,68 0,02 51 2,93 0,02 0.25
China and Taiwan 49 248 0,02 51 2,73 0,02 0.25
Japan 49 2,61 0,02 51 2,87 0,02 0.26

Figure 1.11. Gender differences in mathematics-related self-concept mathematics-related self-concept;
arrangement of the countries is based on the score differences by gender. (Source: TIMSS, 2007; Bos et
al., 2008b)

Competency about the science self-concept

With regard to the competency about the self-concept in science the German boys (3.33) have
also an advantage (like also Singapore, Taiwan, Japan and Denmark) in comparison to the girls
(3.25), but the difference is rather small (figure 3.4). The self-concept describes the perceived
abilities of pupils in science.

Girls Boys
State % Mg (SE) % Mb sg |MP-M
Australia 51 3,06 0,02 49 3,06 0,03 0.00
Scotland 51 3,04 0,03 49 3,04 0,02 0.00
Sweden 50 3,26 0,01 50 3,26 0,02 0.00
Slovenia 50 3,13 0,02 50 3,12 0,02 20.01
Hungary 51 3,15 0,03 49 3,14 0,02 20.01
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EU 49 3,13 0,01 51 3,14 0,01 0.01
L':,t:::g;m“a' 50 3,08 0,00 50 3,07 0,00 -0.01
Hong Kong 49 2,90 0,02 51 2,88 0,02 -0.02
Italy 49 3,12 0,01 51 3,14 0,02 0.02
New Zealand 50 2,87 0,02 50 2,90 0,02 0.03
OECD 50 3,09 0,01 50 3,12 0,01 0.03
England 49 2,91 0,02 51 2,95 0,02 0.04
Norway 50 3,14 0,02 50 3,10 0,02 -0.04
Austria 48 3,34 0,02 52 3,38 0,02 0.04
Slovakia 49 3,21 0,02 51 3,25 0,02 0.04
USA 51 3,18 0,03 49 3,23 0,02 0.05
Netherlands 48 3,01 0,02 52 3,06 0,02 0.05
Latvia 48 3,04 0,02 52 2,08 0,03 -0.06
o 50 3,25 0,02 50 3,33 0,02 0.08
Czech Republic 47 3,01 0,02 53 2,93 0,02 -0.08
,ngj:';rt‘l on 50 3,14 0,03 50 3,06 0,03 -0.08
Kazakhstan 51 3,36 0,04 49 3,27 0,03 -0.09
Denmark 52 3,08 0,03 48 3,18 0,03 0.10
Lithuania 49 3,26 0,02 51 3,15 0,02 0.1
Japan 49 2,84 0,02 51 2,08 0,02 0.14
China and Taiwan 49 2,94 0,02 51 3,08 0,02 0.14
Singapore 49 2,63 0,02 51 2,81 0,02 0.18

Figure 1.12: Gender differences in science-related self-concept skill; arrangement of the states is based
on the score differences by gender. (Source: TIMSS, 2007, Bos et al., 2008b)

Gender differences in reading literacy (IGLU)

In the following section the IGLU results will be illustrated. The special focus lies on reading
literacy which aims at explaining the correlation of reading and mathematics competency on the
one hand and the school preferences of teachers and parents for the pupils on the other hand.
Germany was part of the Progress in International Reading Literacy Study (PIRLS) which has
the German label IGLU (Internationale Grundschul-Lese-Untersuchung) in 2006. IGLU study
deals with the school performance of forth grade pupils in primary school; the results of the study
could be compared to other Nations and could give more insights in the demand of further
development of primary schools (Bos, et al., 2008b).

Preferences of school career by teachers and parents according to pupils’ performance

The results of the IGLU study of 2001 and 2006 (see figure 4) with regard to the general school
career preference of teachers and parents have shown a change: Teachers and parents recommend
their pupils or children more an attendance of higher educational school e.g. Gymnasium than an
attendance of “lower” educational school e.g. Hauptschule during the years. Similar findings
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were subject to the preferences of parents; the preferences indicated also a preference tendency
for the Gymnasium rather than for the Hauptschule but to higher extend in comparison to the
preference of teachers Arnold et al. (2007).

The figure below shows the correlation between the German language and mathematics grade of
fourth grade pupils and the preference of teachers for the Gymnasium on the one hand and the
preference of parents for the Gymnasium on the other hand. Preference means in this context that
the teachers or parents would recommend their pupils or children to go to Gymnasium according
to their school subject performance in German language or mathematics. The German language
(B*) and mathematics grade (3**) illustrate pathway coefficients and they indicate different B-
weights in the regression analysis. These B-weights provide information about to which extend
the preference of teachers and parents could be clarified. The findings reveal that correlation for
Germany between the German language grade and the preference of teachers for the pupils’
pathway of the higher education (Gymnasium) is narrow to a higher extend (3*=-0.56) than the
correlation between the mathematics grade and the preference of teachers (B**=-0.42). The R-
value describes to which extend the mean square of the preference for Gymnasium could be
explained by the German language and mathematics grade. The R-value for the preference of
teachers (R?>= 0.80) is higher than the preference of parents (R?>=0.68), that means 80% of the
variance regarding preference of teacher for Gymnasium could be clarified by the German
language grade and by the mathematics grade, and 68% of the variance regarding the preference
of parents for Gymnasium could be clarified by the German language grade and by the
mathematics grade. Further, the correlation between the preference of parents of fourth grade
pupils for Gymnasium and the German grade as well as correlation between the preference of
parents and the mathematics grade were lower in comparison to the preference of teacher (see
figure 1.13). To sum up, the proportion of explanation of the preference variance of teacher and
parents is rather high and is an evidence for a high cohesion.

Preferences of teachers for Preferences of parents for
"Gymnasium" "Gymnasium"

German German

language Mathematics language Mathematics

Grade (B*) Grade (B*) Rz  Grade (B*) Grade (B*) R?
Bavaria -0,62 -0,37 0,82 -0,53 -0,31 0,6
North Rhine-
Westphalia -0,59 -0,43 0,86 -0,56 -0,4 0,75
Germany -0,56 -0,42 0,80 -0,54 -0,37 0,68

Figure 1.13. Preferences of teachers and parents for "Gymnasium". (Source: Arnold et al. (2010), S. 23)

Interest

The facilitation for the interest for STEM-related subjects by girls could occur differently in the
early childhood by parents. That means it is less often in the intention of parents to introduce girls
in STEM or explore activities than boys (Schwarze & Wentzel 2007). In addition, with regard to
the previous experience of pupils, the finding of Hannover & Kessels (2002) showed that the girls
often have less experience in the technology usage than boys in school. This could be based on
the perception of children in this age is subject to the socialisation and therefore also to the social
environment like e.g., parents.

Social background

-LLP-1-2009-GR-KA1-KA1SCR Page 22 of 77




SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

The social background is still a subject to education and career paths. Pupils of a socially
deprived family have fewer opportunities to get higher education than pupils of a socially
privileged family with a high economic status (Bos et al., 2008a; Solga & Dombrowski, 2009).
The end of the fourth grade may be a significant barrier: at this education stage, the decision of
further school attendance (Hauptschule, Realschule or Gymnasium) is mostly also a decision of
the career path or “biography of education”: “Hier werden die entscheidenden Weichen fiir die
weitere Entwicklung der Bildungsbiografie gestellt” (Solga & Dombrowski, S. 14, 2009).

The findings or the school preferences of teachers and parents lead to the suggestion that the
social background has influences on the choice of school pathways. Several studies have
examined that the educational background of the parents could be a crucial influence factor on
pupils further school career (Mahr-George, 1999; Arnold et al., 2007). According to the TIMSS
study (2007), it was found that there is a narrow correlation between social background and the
achieved competency level at the end of the elementary school (Bos et al., 2008a). Other studies
have taken indicators for the social backgrounds like e.g. the numbers of books in a household
into account: a household with more than 100 books demonstrated a high social background and
a household with less than 100 books is noticeable as low social background (Bos et al., 2008b).
The findings are that the more books a family owns the higher the pupils’ performances
mathematics and science are. To specify which reasons has influence on this correlation there
would be a demand of further research.

Parents with a high educational background are more likely to choose a higher education
according the recommendation of the preference of teachers or have even higher expectations
with regard to their children’s school career, e.g. parents with a higher educational degree, will
send their children more probably to Gymnasium if the teachers only recommend a lower school
education e.g. Realschule (Mahr-George, 1999). In contrast, those parents with a lower
educational degree are more likely to choose a lower school type (e.g. Realschule) even if the
preference of the teacher recommend a higher school type (Bos & Stubbe, 2006).

Factors of school pathways preferences

Bos and Stubbe (2006) developed a prognosis-model in the connection to school pathways
preferences of teachers and parents after the IGLU study 2001 and was modified to the data of
the IGLU study 2006. The analysis of the data has considered the factors reading literacy,
cognitive skills, effort willingness, test anxiety, gender, migration background, ISEI, and
numbers of book (figure 5). The analysis of these factors could be subject to further research and
could not be deepened under the scope of this report.
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Reading literacy

Cognitive skills

Effort willingness

Test anxiety

Pathways

Gender

Migration background

ISEP

Numbers of books

Figure 1.14. Factors for preferences of school pathways

Reflection of primary school

To sum up, the findings of the TIMSS have shown that the German pupils achieved the first third
with regard to the mathematics scores after the fourth grade. Boys and girls have a positive self-
concept related to their mathematics and science abilities, but boy’ self-concept is a little bit more
to the advantage to male pupils. This general positive self-concept of females at the end of
primary school could be strengthened by measures or by teachers who encourage girls to deal
more with STEM-activities. According to the findings of IGLU, the correlation between the
preference of parents of fourth grade pupils for Gymnasium and the German grade as well as
correlation between the between the preference of parents and the mathematics grade were lower
in comparison to the preference of teacher. Teachers are more likely to recommend their pupils to
attend an educational higher type of secondary school as the Gymnasium based on the grades in
German and mathematics. This recommendation for the entrance of a Gymnasium is important
because only with the Abitur as upper secondary school certificate one could get the opportunity
to enter a study pathway and start a career with a university degree afterwards. Further, the social
background of parents and their decision, to which secondary school pupils have to go to, are
linked together. The higher the social background is, the more likely the parents are to send their
children to a Gymnasium, even if the pupils got the recommendation to attend Realschule.

1.3.3. Secondary school

The following section focuses on the current situation of gender and STEM in secondary school.
As it was mentioned in the previous section, the educational stage after primary school is
important for the further pathway. The division in three secondary school types according to the
performance in primary school build an early educational selection of pupils. This selection could
be influenced by teachers in some German states; therefore the primary teachers have impact on
pupils’ career with respect to a long-term perspective. The teachers’ school recommendation duty
in Germany will be illustrated in the next section.

* International Socio- Economic Index
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School change by recommendation of teachers after primary school

As we mentioned before Germany has different long attendance periods for primary school
depending on each of the 16 federal states. For the entrance to the Gymnasium the German states
have different conditions. Most of the states have four school years of primary education (e.g.
Bavaria); some have discussions about rising the school years from four to six years (Saarland),
and some have six school years (e.g. Berlin). The age depends on the pupil’s age at the school
enrolment. After the primary school, there are three options of further secondary schools for
pupils: Hauptschule, Realschule and Gymnasium (sometimes Gesamtschule).
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Figure 1.15. School reform trends: German states with a six-grade primary school. The states which have
a six year primary school are marked green and those states which are planning to enlarge the primary school time
are hatched. Most of the states are not marked which means that in these states only four school years are
mandatory.

(Source: http://www.zdf.de/ZDFmediathek/beitrag/interaktiv/1074836/Die-unterschiedlichen-
Bildungssysteme#/beitrag/interaktiv/1074836/Die-unterschiedlichen-Bildungssysteme)

Figure below shows those states e.g. Bavaria or Baden-Wiirttemberg which have foreseen a
recommendation of teachers for pupils who want to attend to a Gymnasium on the one hand
(blue) as well as a certain average grade on the other hand which could differ from the range of
2.00 to 2.33. Some states as North Rhine-Westphalia are discussing the need of teachers’
recommendation for the entrance to Gymnasium (hatched blue). Other states like Berlin or
Saarland (no mark) do not have such a recommendation duty but in these states the parents are
free in their school choice for the further education of their children after primary school. Most of
the states still prefer the teacher’s recommendation system (marked blue) and primary school
average grade as qualification for the entrance in Gymnasium or Realschule. Thus teachers have
a great influence on the future educational pathways of their pupils and their recommendations
could determine an entrance to the further education (Gymnasium).
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Figure 1.16. German states with mandatory recommendations of teachers after the primary

school for further school. Federal states which have foreseen a recommendation by teachers for pupils who
want to attend to a Gymnasium are marked blue. Some states which are discussing the need of teachers’
recommendation for the entrance to Gymnasium are hatched. Other states which do not have such a recommendation
duty are not marked.

(Source: http://www.zdf.de/ZDFmediathek/beitrag/interaktiv/1074836/Die-unterschiedlichen-
Bildungssysteme#/beitrag/interaktiv/1074836/Die-unterschiedlichen-Bildungssysteme)

Numbers of secondary school pupils

According to the school system of Germany, pupils could choose between three secondary school
pathways: Hauptschule, Realschule and Gymnasium. The Gesamtschule is a special school type
of some Linder e.g. Berlin (see chapter 1.2). Additionally, in some Linder Gesamtschule is a
kind of comprehensive school. During the School year of 2005 and 2006, 2.431.329 German
pupils attended a Gymnasium (43%), 1.324.683 pupils attended a Realschule (23%), 1.023.838
pupils attended a Hauptschule (18%) and 520.684 (10%) pupils attended a Gesamtschule
(Statistisches Bundesamt, 2007).

Mathematics and science competence of secondary school pupils (PISA)

In the following, the findings regarding gender and the achievements of secondary school pupils
in mathematics and science are presented.

PISA is an international educational study about secondary pupils’ competencies which is
conducted by OECD every three years. The results of the years of 2000 to 2006 are already
worked out and published. The figure shows the three different research foci and the time
schedule for the further survey: Reading, mathematics and science.
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Assessment year
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assessed Mathematics Mathematics | Mathematics Mathematics Mathematics | Mathematics
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Figure 1.17. Overview over the PISA surveys (2000-2013),
(Source: hitp://www.oecd.org/dataoecd/51/27/37474503.pdf)

Under the scope of this report, the following section concentrates on the results of the PISA study
of 2006 with respect to mathematics and science competency of German pupils.

Figure 1.18 visualizes PISA 2006 results (BPB, 2008; Prenzel et al., 2008). It displays differing
mathematical and science literacy mean scores for the federal states in Germany.

PISA Math Scores PISA Science Scores
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Figure 1.18. PISA 2006 mathematical and science literacy scores for the German Léinder (Source: OECD
PISA 2006).

The figure shows clear differences between the Lénder. For example, the math and science scores
of the two largest Linder Bavaria (population: >12.519.300) and North Rhine-Westphalia
(NRW, population: >17.968.100) differ about 30 points in both subjects. The competences of
pupils in Bavaria in math (519 points) and science (535 points) are above OECD average (math
489; science 500) and above the average of Germany (maths 504; science 516). This is not the
case in NRW where the pupils’ maths score (487 points) is below OECD average and the average
of Germany; and the science score (507 points) is below the average score of Germany but above
the OECD average.
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The following link provides a video example of science learning
in Germany produced in the context of the OECD PISA 2006
study (Duration: 4:17min):

www.viewontv.com/oecd/031207 pisa2006/index.php?lang=ge

PISA 2006 — Science Learning: Germany

The differences in the pupils’ mean scores of mathematical, science and reading literacy are
established in Germany also between school types and by sex. Figure 7.3 presents the
performance differences of girls and boys for schools on secondary level.

The crucial gender difference in girls’ and boys’ reading competence is reflected in their
distribution to the PISA 2006 proficiency levels: at proficiency level V (expert level) two-thirds
of the pupils are female, and on the contrary at competence level I (basic level) only one-third are
female. This distribution is different for the mathematics and natural sciences competences: at the
basic level the proportion of girls and boys is nearly equal whereas at competence level IV and V
about 60% of the high achievers are boys (Frey, et al., Frenzel et al. as cited in Blossfeld et al.,
2009).
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Figure 1.19. Differences in the mathematical, sciences and reading literacy PISA scores by school type
and by sex. (Source: PISA, 2006, Blossfeld et al., 2009). Translation of figure 7.3 — Schulart: type of school;
Gymnasium: grammar school; Realschule, Hauptschule: lower secondary schools; Integrierte Gesamtschule:
integrated comprehensive school; mit mehreren Bildungsgingen: including several courses of education;
Punktedifferenz Madchen/Jungen: difference in the score of girls/boys; Mathematische Kompetenz: mathematical
literacy; Naturwissenschaftliche Kompetenz: science literacy; Lesekompetenz: reading literacy.
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Interest

In secondary school the interest for STEM-related subjects changes by boys and girls in
particular when they reach puberty (Solga & Pfahl, 2009). A smaller share of girls shows interest
in mathematics and physics subjects and the girls rather prefer typical subjects like foreign
languages and German. Interest in school subjects may determine the choice of the majors in
school and further the career choice.

Self-concept

The self-concept of girls in secondary school is important issue for girls’ development of STEM-
related competencies in school. In this connection, the self-assessment by pupils is the most
important issue to the performance of pupils in particular in STEM-related subjects, besides the
other influence factors like interest and joy for the subject as well as the profit belief. This self
assessment includes the performance rating in general (self-concept) on the one hand and the
coping with difficult subject tasks (self-efficacy) on the other hand (Jahnke-Klein, 2006). In
addition, the anxiety perception could have also influence on the school performance. According
to the findings of the PISA-study in 2003, higher gender differences in Germany with regard to
the attitudes of performance in comparison to the effective performance could be established
particularly in mathematics (Zimmer, Burba & Rost, 2004). Further, female pupils attribute their
success in STEM-related subjects to other reasons than males (Dickhduser & Meyer, 2004): Girls
assess their successful performances in STEM more often as fortune and ascribe their failure
more often to their own abilities. These unfavourable attribution patterns could have negative
impact on the interest and motivation of girls for STEM (Menacher, 1994).

These findings could be also approved by Dickhduser and Meyer (2006), they found that
although girls and boys did not differ in their general ability and grades, but girls attributed their
mathematics performance less to high ability and math failure more to their own low ability.

Influence by peers

According to Leslie et al. (1998) the crucial reason for the increasing gender gap regarding the
school performance and interests in school for STEM during the adolescence are the peer group
impacts on the self-confidence of girls. Girls and boys choose more and more stereotypical
subjects. Further, the wish of girls’ aspires for popularity among the boys leads to strengthening
of “doing gender” phenomena.

Due to the findings of a study by Hannover & Kessels (2004) the perceived (negative) image of a
prototypical student in science may causes the dislike of choosing the science subjects or even a
science career. Furthermore, the negative perception of the image of a science student could be
described as person who is “socially incompetent isolated and not creative” (Hannover &
Kessels, 2004, p. 65). This perception is supported by the scripts of instruction which guides
mathematics and science lessons on the one hand, and by science related prototypes which are
taught by older peers or shown by the media.

Reflection on secondary school

Taken together, the PISA findings (2006) have shown clear gender differences in secondary
school with regard to literacy and mathematics and science performance (Blossfeld et al., 2009).
Two-thirds of the literacy levels V (proficiency level V) are girls. In contrast, boys were better in
mathematics and science performance: 60% of literacy level IV and V are boys Similar gender
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differences could be established with respect to pupils’ interest in STEM-subjects: with the
beginning of puberty, less girls show interest in mathematics or science-related subjects, they are
more concentrated on other subjects like e.g. foreign languages (Solga & Pfahl, 2009). Regarding
the self-concept of pupils, it was noticeable that particularly the negative perception of science or
the profession in sciences are common among pupils of secondary school and have influence on
their stereotypical beliefs. These stereotypes of females and males pupils could be one of the
reasons for the low uptake of STEM careers (Hannover and Kessels, 2004). According to
Hannover and Kessels (2004) stercotype beliefs are not fixed, thus the beliefs of pupils are
changeable e.g. such changing could be enhanced by contacting members of a stereotypical
group. In addition, several research findings with regard to the differences of girls and boys
concerning the attribution (see Zimmer, Burba & Rost, 2004, Dickhduser & Meyer, 2006) have
shown that girls are more likely to unfavourable attribution patterns with regard to their abilities
in STEM in particular in science and mathematics in school. Further, other socialisers like peers
could have impact in particular on girls’ self-confident and girls’ aspire after popularity among
the boy during the adolescence (Leslie et al., 1998).

To sum up, the gender differences of female and male pupils in STEM-related subject become
more distinctive in secondary school in comparison to those in primary school. The interest and
self-concept about the competencies in mathematics and science are strongly to the advantage of
boys (see Blossfeld et al., 2009). In addition to that, self-concept in STEM-related subjects has
changed by girls: in primary school they had almost the same positive attitude regarding e.g.
mathematics; in contrast in secondary school the girls have shown negative attribution patterns
with regard to their abilities in STEM.

1.3.4. Higher education

With regard to the higher education level of women in STEM-related subjects, it is noticeable in
mostly all European countries that women rather chose a humanities or social science subject at
university than a STEM-related subject. These statistical data goes along with traditional
stereotypes (Eurydice, 2008) which are still one of the biggest challenges for the gender equality
in the educational field.

In general, a degree of higher education could improve the job prospects in comparison to
vocational trainings after graduation of secondary school according to the OECD (2010):
http://www.kmk.org/fileadmin/pdf/PresseUnd Aktuelles/2010/2010-09-06 PM-LangFinal.pdf

The following figure 8.1 illustrates the percentage of female students who enrolled in different
fields of study in the year of 2006. In Germany and in the other European countries, the share of
women in the science, mathematics, computing (D) and in particular in engineering,
manufacturing, construction (E) is rather low. The development to a small share of women in
comparison to the beginning of their school career at elementary school could be established in
2006. Germany has the lowest proportion of 18.2 % of women who enrolled for engineering,
manufacturing or construction subject at university among the European project partners, the EU
average is 24.4 %. Poland and Spain, in contrast, declare a higher share for this study subjects:
27.1 % of the Polish women enrolled and 28 % of Spanish women enrolled for these subjects.
The share of 34.8% of women in science, mathematics and computing is a little higher than the
one of engineering field. Most of the women still prefer a study in the field of humanities, social
science, education and health sector.
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Figure 1.20. Proportion of enrolled female students in Germany

Low share of women in STEM (HIS)

To get more insights to the situation of women in STEM with special regard to STEM subjects at
university the Hochschul-Informations-System (HIS) (2006) study reveals further findings. The
results of the HIS survey (2006) have shown the low share of women in STEM-related subjects
in relation to the year 2002 in particular study subjects like computer science are unpopular
among women. The proportion of female students is about 17 %. In physics there are a similar
proportion of women. In comparison to these rather technical oriented subjects, the share of
women is higher and lays about 36% in other STEM subjects like mathematics. Other science
subjects like biology and chemistry (“life sciences”) are rather popular among women.

PhD graduates

The PhD-graduates data reflect these findings: The share of female PhD graduates varies
considerably across the different fields of study. In 2006, on average throughout the EU-27,
female PhD holders accounted for 64% of all PhD graduates in education. However, in 2006, on
average in the EU-27, 45% of all PhD graduates were women. In the filed of science,
mathematics and computing the share of female PhD graduates is only 35%, in engineering,
manufacturing, construction the share of 14% of women is even lower. Women are still more
likely to choose their PhD in stereotype-related subjects like agriculture (60%) or education
(53%), which seems more attractive women’s career paths.

@-LLP-1-2009-GR-KA1-KA1 SCR Page 31 of 77



SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Growth rate of PhD

The following figure shows the compound annual growth rate of PhD graduates in the field of
natural science and engineering in the year of 2002 to 2006. Mostly in all countries the growth
rate is rather moderate, expect Greece. Germany has a rather high growth rate for women in
particular in the field of life science (7%), physics (4%), mathematics & statistics (6%),
engineering (6%) and architecture (9%) in comparison to men (figure). Furthermore, the growth
rate of PhD doing by women (13%) exceeds that of men (7%). But in manufacturing both show a
significant decrease of the growth rate for PhD. To put it together, this increasing PhD rate by
women in particular in fields of STEM could be found and seen as a positive tendency that
women trust themselves to take higher tertiary education into account.

20

10

rﬂ h. U 10 & o [

Women| Men Women| Men Women| Men Women| Men Women| Mla'n'I 'v"v'um-:|| Men Women| Men

Life science Physical science Mathematics & Computing Engineering & Manufacturing & Architecture &
statistics engineering trades rgcessin building
-10 400 Science, Mathematics & Computing 500 Engineering, mufacturing & Construction

-20

Figure 1.21: Compound annual growth rates of PhD (Source: Eurostat, 2008)

Dropout of STEM-related studies

In the following, reasons for a high proportion of dropouts of students in STEM will be
presented. In comparison to humanities or social sciences, the tendency of dropouts by female
and male students of STEM-related subjects is relatively strong (Heine et al., 2006): the dropout
proportion in computer science is 38%, the proportion in mechanical engineering is 34%, the
proportion in physics is 30%, but in mathematics and biology the proportion of dropouts is
rather small (26% and 16%). According to the results of the study by Fellenberg and Hannover
(2006) the high rate of dropouts or the fact of changing study subjects by women in STEM-
studies could be leaded back to the demand of social support by minorities. Women are often a
minority in STEM study context and they perceive stereotype assessment of study tasks e.g.
male connoted task are assessed as difficult in contrast to the female connoted tasks. In addition,
the findings have shown that the self-efficacy-expectation was a subject to women regarding the
tendency of dropout. Further reasons for a dropout of STEM for both genders could be the
heavy workload, different course expectations, exam failure or course change (The Womeng
Consortium, 2005).
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Reflection on higher education

Regarding the current study situation of women in STEM, females students are still
underrepresented in these study fields: In Germany the share of women in the science,
mathematics, computing and in particular in engineering, manufacturing, construction is rather
low (Eurostat, 2008). These findings could be supported by the results of the HIS survey. They
found that a smaller share of women chose STEM studies and especially subjects like computer
science are unpopular among women. In contrast to these findings, the PhD growth rate of
women concerning the year of 2002 to 2006 has shown that more and more women take the PhD
as high educational qualification into account. Thus, the share of women who will do their PhD
at universities in stereotype-related subjects exceeded the share of women in STEM-related
subjects.

To sum up, a lot of female students still prefer to study stereotypical study subjects like education
or social sciences, but the growth rate for PhD by women increases slightly in STEM. A rather
difficult study context and the conditions for STEM-related subjects could be possible reasons
for the low uptake of STEM studies by women (Heine et al., 2006).

1.3.5. Women in scientific and technological careers

Solga & Pfahl (2009) describe the successive dropout of women in science and technology; they
ascribe the interest problem of girls in STEM not only to the educational system but to the labour
market.

In Germany the lack of specialised workforce particularly in science and technology field is
given. For a better understanding of the current STEM career situation, the following section
describes the progress of employment of students after the graduation at university during the
first 12 months. Different data will be presented for the employment situation of STEM
professions in Germany and gender as well as the gender imbalance regarding the income in
STEM domains.

Employment of students after the graduation at university

Leuze & Rusconi (2009) reveal that after graduation no sex differences exist as regards obtaining
professional employment in general. The first job placement, however, already shows clear
horizontal gender segregation patterns among professionals in the public and private sector.
Women are predominantly attracted by professions in public sector women, particularly women
with young dependent children, but are also attractive for men with female dominated fields of
study.

The above mentioned HIS survey (Briedis et al., 2008) provided additional data about the
progress of employment of students after the graduation at university. Figure 9.1 displays this
progress for the subjects mathematics (Mathematik), teacher education for the subject
mathematics (Lehramt Mathematik), information technologies (Informatik), electrical
engineering (Elektrotechnik), humanities (Geisteswissenschaften), and in comparison to the
average progress of employment for all graduates in the related period (Uni insgesamt) in the
first 12 months following graduation at university. It can be concluded from the data, that in
general graduating in mathematics, and even more in information technologies and electrical
engineering, is associated with clearly better chances for a swift job entry after university than
graduating in mathematics teacher training or humanities. However, after completing teacher
education (for mathematics) at university the students have to continue their education during
practical phases in schools. This accounts for the relatively low number of employed
mathematics teachers during the first 12 month after graduation at university.
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Figure 1.22. Progress of employment in the first 12 months following graduation at university

by subject (in %).

Another HIS survey with a focus on the whereabouts of university graduates (Kerst & Schramm,
2008) provides information on the working hours compared for men and women. The results
show that in general more men than women work in full time employment whereas the
percentage of women in part time employments exceeds the number of part time employed men
(figure 9.2). The data is based on the second survey of graduates from the year 2000/01. The
survey was done in winter 2006/07, and there were 5.426 respondents out of 165.000 graduates

from the year 2000/01.
. . . No agreed
Working form Full time employment Part time employment working hours
Sex Men Women Men Women Men Women
Year | 93197 |01 93970193 |97|01]93[97]01]93|97]01]93]97 |01
Subject area University of Applied Sciences (University of AS) degree
Engineering, 96 |96 |96 |81|87|85| 2| 2|2 |14[11]13|3 |2 |2 |5 |3 |3
Computer Science
Economics 96 |98 194 (83 |77|182| 0 0 3 11411818 | 4 2 3 5 1
Social Care 81| - |75|66[57 47|19 | - |22[32]40|46| 0 - 1412|137
University of AS | o4 | 95 | 93|74 |69 |67 | 3 | 2 | 4 |21|26|27| 3| 2|3 |6 |5 |7
degree total
University degree
E”gi”ee””g.' 95|96 |96 85|81 (85| 3| 2|3 |12]15[13/ 2| 1|1 |4]|4]2
omputer Science
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pathematics, 85(86 (89|72 |76 66| 9 |10| 7 |24|18|27|6 |4 |4 |5]|6]|7
cience
Medicine, 93|94 |98 |78 |72|77| 5 |5 |1 |20|26|22|2|1|1]|2]|2]2
Pharmacy
Education, 78 | 75|79 |54 |63 |57 |16 |18 | 15|37 |33 |36 6 | 7 | 7 |10| 4 | 8
Psychology
Law
89192887684 |78 | 3 3 6 (11|12 |17 | 8 5 7 |13 ] 5 5
Economics 96| 95|95 |83 (85|84 1|3 |2 |12|14]15|/3 |2 |3 [5]|1]1
Teacher Training | 77 1 84 | 90 | 60 | 67 |80 |20 | 14|10 |38 |30|18| 3 |2 |0 |2 | 3 | 2
Magister 68 |74 | 70 | 57 |57 |57 | 13|16 |20 |28 |28 |28 (19|10 | 9 | 15|15 [ 15
g“i"erSitV 88 (89|89 |68|70|72| 6 |7 |7 |25|25(23| 6|4 |4|8|6]|6
egree total
Figure 1.23. Working hours by subject and kind of graduation for graduates from the years
1993, 1997 and 2001 (second survey, 5 years after graduation). (Source: HIS-
Absolventenbefragung 2008)
Employment in STEM by gender - Germany
The German Institute for Employment Research (IAB) provides the following data for women
and men in STEM domain who are employed as mechanical and electrical engineer, physicist,
mathematics chemist in the years of 2003, 2006 and 2009 (classification: 60 = engineer; 61=
chemist, physicist, mathematics) (see figure 1.24). The data shows that the proportion of women
increases to a low extend in the field of mechanical and electrical engineering. The proportion of
women in mechanical engineering increased from 4.6 % to 6.2% in 2009; in electrical
engineering the advancement was only 0.3 % to 5.6% in 2009. The proportion of women in
physics and mathematics was a little higher: in 2003 the share of women was 12.5% and in 2009
the share was decreased up to 16.2%. The highest advancement could be established in
chemistry.
2003-2009
Mechanical Electrical
engineering engineering Physics / Maths Chemistry
2003 2006 2009 2003 2006 2009 2003| 2006| 2009| 2003| 2006| 2009
Employees
(total) 142.416 | 139.889 | 150.362 | 171.925 | 163.276 | 155.100 | 24.215 | 23.607 | 23.618 | 40.454 | 39.732 | 40.909
Proportion of
women 4.6 5,2 6,2 5,3 54 5,6 12,5 13,7 16,2 22,8 24,5 27,4
Proportion of
men 95,4 94,8 93,8 94,7 94,6 94,4 87,5 86,3 83,8 77,2 75,5 72,6

Figure 1.24. Employment and STEM domain (Source: IAB, 2009)
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2003- 2009
Mechanical Electrical
Engineering Engineering Physics / Maths Chemistry
2003 | 2006 | 2009 2003 | 2006 | 2009 | 2003 | 2006 | 2009 | 2003| 2006 2009
Unemployed (total) 16947 | 8359 | 5453 | 12714 | 6724 | 3818 | 3.330 | 2.272 | 1.469 | 5.476 | 3.586 2.439
Proportion of women 29,2 13,9 54 12,5 7,0 3,2 | 20,1 15,0 8,3 19,6 | 13,7 8,2
Proportion of men 9,5 5,1 3.4 6,6 3,8 24 | 10,8 7,7 54 9,4 6,4 4,6

Figure 1.25. Unemployment and STEM domain (Source: IAB, 2009)

The following figure shows the data about the unemployment of women and men in field of
mechanical and electrical engineering, physics, mathematics and chemistry. In general, on the
one hand, the unemployment of women in these STEM-related fields is proportionally more
frequent the case than the unemployment of men. On the other hand, the unemployment
proportion of women and men in these domains were decreased to a high extend: e.g. the
proportion of unemployed women in mechanical engineering declined from 29.2% in 2003 to
5.4% in 2009. These findings could be also established for men, but they had generally a lower
unemployment rate.

Employment in STEM by gender- Europe

Eurostat data could be seen as an additional source for the analysis of the employment in STEM
careers. In comparison to the other European countries the share of men in fields of science and
engineering exceed the share of women to a high extend (figure 9.5). According to Eurostat
Germany has proportionally higher share of men (4.7%) than women (1.3%) who worked as
scientist and engineer. In Poland, in contrast, the equality of the proportion of men (2.5%) and
women (2.9%) in science and engineering domain is nearly balanced.

Proportion of scientists and engineers in the total labour force
by sex, 2007 (in percentage)
7
6 .
5 .
4 .
@ Men
3 O Women
2 .
1 4
O T T T T T T T T
DE ES UK FR PL EL EU-27 EU-25 EU-15
Source: Labour Force Survey. HRST statistics (Eurostat)

Figure 1.26. Proportion of scientists and engineers by gender (Source: Eurostat, UOE, data extracted
July 2008)
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Income

The gender differences with regard to the income in STEM professions are subject to this section.
Significant gender gap could be established regarding the income of female and male engineers
and scientist according to a study of Schramm & Kerst (2009). One of the significant difference
is established between subjects like electronically engineering, mechanical engineering and
industrial engineering with a average income of 54.700 € for men on the one hand, and the
average income of 49.200 € for women (see figure 10.1).

Gross-annual income per year (in Euro)
Subject Arithmetic average
Men ‘ Women

Technical college degree

Civil Engineering, surveying 43.850** 36.050

Electrical engineering,
mechanical engineering, 54.700** 49.200
business engineering

Computer science - -

Economics 57.300%** 47.600
Teachnical college degree 52 400%** 41.750
total

University degree
Civil Engineering, Surveying - -

Electrical engineering,

mechanical engineering, 60.450 56.00
business engineering

Science 52.500%* 44.700
Mathematics, computer science 58.600 54.300
Economics 67.650%** 54.600
University degree total 55.050%** 42.350

Figure 1.27. Gross-annual income, technical college degree, university degree
Significant higher income of men: * p < 0,05

**p < 0,01

%k p < 0,001

The IG-Metall reported due to their study regarding the ICT-job sector that the salaries per year
in this sector are rather high. Figure 10.2 shows the salary of the job domain of consulting,
service technique, commercial administration and software development.
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annual salary in euros - examples from the concideration analysis
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40.000 -

02007
W2008
002009

euros

30.000 -

20.000 -

10.000 -

consulting / senior consulter service techique / service trading administration / controller software development / software
technician | engneer |l

job title

Figure 1.28. Income study in ICT (Source: http://'www.igmetall-itk.de/index.php?article id=1173

Figure 10.3 shows the income of engineering, informatics and sciences graduates (median) in
comparison to graduates of business administration in the year of 2007 (IG-Metall, 2007). The
income of employees with a master or university degree in engineering, informatics and sciences
got a higher salary (45.086 €) for their entrance in the labour marketing comparison to the other
employees (43.631 €).
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starting salaries for graduates
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Figure 1.29. First income of engineering, informatics and sciences graduates in € (IG-Metall, 2007)
(Source: http://www.igmetall-itk.de/index.php?article id=508)

Due to the findings of the Deutscher Gewerkschaftsbund (DGB) study (2008) about the gross-
income in 2008, the following figure gives an overview over low (red) to high salary (dark green)
of young female and male full time employees (< 30 years) in different domains (office,
production, sales, health and social fields) could be divided as follows:
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gross salary-apportionment at young full time-workers ( without trainees) 2008
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Figure 1.30. DGB-Index Gute Arbeit: Junge Beschdftigte, gross income of young full time employees (<30
years) in the year of 2008

Main result is that 62% of the young full time employees had a gross income less than 2000 € per
month. Besides, the share of female employees (10%) in the lowest income level is twice as
much as the share of male employees (4%).

Women and STEM careers

According to the findings of Thsen (2008) women of a degree in further education and in leading
positions could get difficulties regarding combining family and career. Mostly, they have to
handle probably bad family-career-conditions, e.g. they are supposed to have a high flexibility
with regard to their working time (work at the weekends). Further, some of these women are in a
,dual-career-couple* relationship that means both partners succeed a career, work at home, and
the child care but this kind career assume a partner who is supporting the career of the woman
e.g. by sharing the work at home or by hiring a housekeeper. In reality, a “dual career” by female
engineers, that means taking family duties and career together, is often difficult to handle
according to the findings of the Womeng consortium (2005). Common problems could be seen
like peer pressure, work life balance and feeling guilty for not working out to the company’s
highest expectations. One of the most problematic career factors is the maternity of women. At
this point, women are more likely to take a part-time job and therefore they were part of
discrimination (e.g. lack of support by superiors) or they were often considered only as
assistance.
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Reflection on women in STEM careers

Several studies focused on the employment situation of men and women in STEM professions
(see Briedis et al., 2008, Schramm & Kerst, 2008, IG-Metall, 2010). The HIS survey according to
Kerst & Schramm (2008) provides information on the working hours compared for men and
women. The results show that in general more men than women work in full time employment
whereas the percentage of women in part time employments exceeds the number of part time
employed men. According to Eurostat (2008) the share of men in fields of science and
engineering exceed the share of women to a high extent in comparison to the other European
countries. The German Institute for Employment Research (IAB) analysed the employment
situation in STEM-related domains in the years of 2003 to 2009. The results represented a
positive tendency for female employees in these fields: they achieved higher proportions of
employment at the labour market during the years. But in general, more men than women work in
full time employment whereas the percentage of women in part time employments exceeds the
number of part time employed men, on the one hand. The part-time employment of women might
be an opportunity to combine family duties and career on the other hand. This might be a solution
at least for certain time of the career pathway of women. Similar findings regarding the gender
differences in terms of income in STEM could be realized to the disadvantage of women
(Schramm & Kerst, 2008). The income of men with university degree e.g. in science field is
much higher than the income of women with the same university qualification.

Summary of Chapter 1

The public authorities have provided a lot of measures regarding career guidance of further study
and career information for pupils and students in general. This guidance is subject to different
stages of the educational pathways. With respect to STEM-related study subjects and careers a lot
of initiatives by various organizations and university departments are provided in particular for
promoting girls in this area. Yet, most of the young women pursue an educational path that could
be compared to a “leaky pipeline” and thus they are still under-represented in STEM-related
careers. Different reasons for the low share of women in STEM could be established according to
the educational stages. Due to the findings of the TIMSS study gender differences in mathematics
and science self-concept could be found to the advantage of boys. The findings of the PISA study
(2006) have shown clear gender differences in secondary school with regard to literacy and
mathematics and science performance. Two-thirds regarding the literacy level V (proficiency
level V) are girls. In contrast, the boys were better in mathematics and science performance: 60%
of literacy level IV and V are boys. The gender differences of female and male pupils in STEM-
related subject become more distinctive in secondary school in comparison to those in primary
school. The interest and self-concept about the competencies in mathematics and science are
strongly to the advantage of boys. At university, most of the female students still prefer to study
stereotypical study subjects like education or social sciences, but the growth rate for PhD by
women increases slightly in STEM. With regard to full time employment in STEM the under-
representation of women could be show. According to different studies there are in general more
men than women work in full time employment. This may have various reasons which relate to
disadvantages (e.g. leading positions and income) but also advantages (e.g. opportunity to
combine family duties and job) for women in STEM.

Base on the current situation of women in STEM careers and the empirical results of SESTEM,
this project aims at indentifying factors which might enhance and hinder girls and women to
choose a STEM-related study or career, in order to promote more girls in STEM and elaborate
gender-sensitive practices for teachers.
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2. Legislation, regulation and national initiatives regarding gender and STEM in
each national educational system

Current situation in STEM

The results of the survey of the Institut der deutschen Wirtschaft in 2008 have shown that 53.2
per cent of the surveyed companies perceive a lack of employees with respect to STEM-related
qualifications in particular in tertiary educational level. STEM careers are still esteemed as male
domains but several facilitation measures for men and especially for women are already
introduced in order the resolve this lack of qualified employees. Further, these measures for
women in STEM aim at increasing the attraction for women, thus they will take a STEM-related
career into account (Bohme et al. 2009).

Policies in Europe regarding gender equality in education

According to Eurydice (2010) almost all European countries include equality provisions in their
constitution and signed international declarations such as the CEDAW (Convention on the
Elimination of All Forms of Discrimination Against Women) convention. Further, all of them have
adopted specific legislation. Three legislative models can be discerned based on the organisation
and purpose of such legislative frameworks in education: general equal treatment and equal
opportunities, equal treatment and equal opportunities in education, and gender equality in
education. The following figure shows the types of legislative frameworks for gender equality in
education in Europe of the year 2008 and 2009.

General equal treatment and equal

BE % H o opportunities
¥ Equal treatment and equal opportunities in
L”* education
MT B Active promotion of gender equality in
“ education: gender equality as outcome
i)
,‘ Data not available

Source: Eurydice.
Figure 2.1. Types of legislative frameworks for gender equality in education in Europe, 2008/09,
Source: Eurydice

Additonal notes:
Germany: The legislative framework varies between the Ldnder; Latvia, Poland and Portugal: There are only provisions in the Labour Code;
there is no specific law on equal treatment and equal opportunities.
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The next section deals with the main aims of the European policies. The most important goal of
gender equality policies in education is defined to challenge traditional gender roles and
stereotypes (Eurydice, 2010). According to Eurydice, (2010), besides designing an appropriate,
gender-sensitive curriculum, a common policy tool in this regard is to provide guidance for
pupils, most importantly for girls, to encourage them to choose non-typical vocational training or
higher education fields of study. Providing guidance to break down gender-specific barriers to
education is also seen as a tool for improving attainment levels and for reducing differences in
attainment.

Besides these main educational policy aspects, most countries have additional policy priorities
regarding gender equality in education. Three important priority areas can be shown (see figure
2.2). Firstly, there are policies focusing attention on the hidden curriculum and school climate,
mainly to combat gender-based harassment in schools. In this case, measures are not gender-
neutral but specifically and explicitly target gender-based violence, harassment or bullying.
Secondly, another policy priority is to enhance the representation of women in decision-making
bodies in the education sector. Policy tools in this area include, for example, measures to increase
the number of female principals or women participating in monitoring or regulatory bodies.
Finally, a limited number of countries identify the objective of counteracting gender-based
attainment patterns. Germany (“DE”) could not be categorized in one of the three priority areas
cause of the different legislative framework between the federal states (Lénder).

CZ DE EL MT SI FI 1S

BE fr ES NL

FR LT LU CY LV LI NO

BEnl IE SE
UK-ENG UK-NIR

uonjejuasasdas ssueyuy

Combat gender-based harassment

Target gender-based attainment patterns

Counfries without substantial gender equality policies in education: EE, IT, HU, PL, SK

Figure 2.2. Gender equality policies aiming to challenge traditional gender roles and
stereotypes in primary and secondary education, 2008/09. (Source: Eurydice)

Horizontal segregation

As it was mentioned in the first chapter, the share of women in STEM educational pathways
follows a leaky pipeline. According to Eurydice (2010) the gender equality in Europe is related to
two concerns, the horizontal and vertical segregation. The horizontal segregation deals with the
problem that women and men choose different study subjects in higher education, with women
being under-represented in engineering and science. According to Leuze & Rusconi (2009) the
gender segregation could be seen as “source of social inequalities” (p. 3).

@-LLP-1-2009-GR-KA1-KA1 SCR Page 43 of 77



SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Several initiatives already exist in Germany for promoting more girls and women in STEM-
related subjects and careers. According to the horizontal and vertical segregation two of most
important German initiatives will be introduced in the following section.

Horizontal segregation in Germany - National initiative “Komm, macht MINT”

Due to the lack of qualified female employees in STEM domain (in German “MINT”), the
federal minster of education, Annette Schavan, has started the national pact for promoting girls in
STEM in June 2008 (BMBF, 2008). The pact is a part of the Federal Government’s qualification
campaign 'Advancement through Education'. This campaign aims at encouraging more girls and
women to pursue vocational trainings, university degrees and careers in the areas of mathematics,
information science, the natural sciences and technology (Eurydice, 2010). The “Komm, mach
MINT”-initiative describes the national pact between politics, economy, science and media
(Bohme et al.,, 2009). The pact includes different measures, public relation activities and
cooperation partners for enhancing girls and women in STEM domains within three years.
Memorandum of this pact aims at enhancing girls’ interest for STEM-related studies and careers
(see: http://www.komm-mach-mint.de/Komm-mach-MINT). The pact objectives include the
following aspects:

Increasing the share of female students in science and technology-related subjects at
university (to European level)

The proportion of women with regard to new hires in STEM should be enlarged

The proportion of women with regard to leading positions, university and science should be
increased and supported to at least one per cent per year

The proportion of women with regard to leading positions in particular high-talented women
should be promoted in the related companies.

Different initiatives are provided by the Bundesministerium fiir Bildung und Forschung (BMBF)
according to the national pact (see: www.komm-mach.mint.de):

e Involvement in the financing of arrangements and workshops for attracting more women in
STEM careers

e Recovery of females role models with respect to generate job-oriented arrangements
o Inclusion of the topic in existing specialized employees’ initiatives and campaign
o Offer for internships especially for girls and women under the scope of job orientation

e Specific measures before and during the study in order to promote young women’s study
orientation and decreasing the drop-out rate

e Development of family-friendly job environments for women and men in technical jobs
(inclusive their effective public relation presentation)

e Generating effective public relation materials for a presentation of successful women in
STEM careers
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e Specific media offers and dissemination of the issue in the frame of job orientation by federal
employment office (“Bundesagentur fiir Arbeit”).

e Active cooperation between the committee office and common projects’ as well as the
dissemination of data and materials for the evaluation of the pact

Vertical segregation

The vertical segregation describes the currently existing 'glass ceiling' in tertiary education: while
the share of women exceeds the share of men amongst higher education graduates, nevertheless
they are slightly under-represented at doctoral level, and there are even fewer women with regard
to the academic staff in universities (Eurydice, 2010).

Vertical segregation in Germany - Center of Excellence Women and Science

With regard to the vertical segregation in Germany one example will be introduced in the
following based on the findings of Eurydice (2010). In Germany, in order to increase the share of
female scientists in leading positions in universities, the Federal Ministry of Education and
Research facilitates targeted projects within the framework of its Gender Mainstreaming Strategy
in Science. One of the most important concerns of the projects is e.g. the establishment of a
'Center of Excellence Women and Science' (CEWS) which serves as the national coordination,
information and counselling agency for scientific and political establishments, institutions,
women scientists, and companies. The Federal Ministry also supports research institutions that
offer their employees facilities for childcare.

Conclusion — gender equality in policy

This report explored in Chapter 3 whether and how European countries address the issue of
gender equality through their education policies. It showed that while most countries have similar
concerns, they target different issues and to differing degrees. In Germany, the horizontal
segregation deals with the problem that women are still under-represented in STEM-related
subjects. Therefore, the national pact for promoting girls in STEM has been started in June 2008
in Germany. To increasing the share of women in STEM the pact aims at encouraging more girls
and women to pursue vocational trainings, university degrees and careers in the area of STEM.
The vertical segregation of women in leading positions in Germany is still subject to policy and
higher education. Therefore, the Federal Ministry of Education and Research facilitates targeted
projects which based on a Gender Mainstreaming Strategy in Science.

* E.g. projects of the “Kompetenzzentrum-Technik-Diversity-Chancengleichheit” is funded by the Bundesministerium
fiir Bildung und Forschung (BMBF)
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Promoting girls in STEM (initiatives)

The following section introduces a selection of examples of networks, initiatives, projects and
associations related to the issue of SESTEM — Supporting Equality in Science Technology and
Mathematics related choices of careers. The examples consider the promotion of gender equality
in STEM at school and university level and are furthermore related to career choice by women in
relation to STEM. Governmental activities from the Linder and from the Federal Government as
well as from public, private and non-profit organizations are taken into account. The information
is provided in German language. A description of these resources in English is available in the
SESTEM Resource Library (see http://sestem.iacm.forth.gr/project.php;
www.unibw.de/paed/personen/ertl /sestem; Annex 2).

The main content of some of the most important initiatives will be presented in this section. The
most important national initiative is the “Komm, mach MINT”-initiative which was subject to the
previous Chapter (see_http://www.komm-mach-mint.de/Komm-mach-MINT). An other important
initiative is “MINT Zukunft schaffen” aims at recruiting and teaching experts from STEM-related
jobs (see http://www.mintzukunftschaffen.de/). As STEM- “ambassadors” these experts talk
about the advantages in STEM and their own career pathway in schools and at open days of their
companies with pupils and students in order to promote more pupils in STEM-related studies and
careers. Furthermore, the initiative is regularly in touch with schools and parents as well as they
provide information about current STEM projects, competitions etc on their homepage. The
“Agentur Médchen in Wissenschaft und Technik” aims at promoting science- and techniques-
interested girls to get the opportunity to enter a motivational, scientific and technical environment
of universities and research universities for girls.

Main concern of the Agentur Midchen in Wissenschaft und Technik is a holiday program in
cooperation of universities (TU Miinchen, LMU Miinchen, Bundeswehr Universitit Miinchen
etc.) and research institutes (e.g Max-Planck Institut) for girls with regard to different STEM
issues e.g. “wind, weather and climate (change)” (see
https://portal. mytum.de/am/index_html alternativ). The initiative “CyberMentor* concentrates on
the facilitation of girls in STEM fields by the offer of a electronically mentoring program for girls
(see https://www.cybermentor.de). Center of Excellence — Women and Science (CEWS) is an
initiative with the goal to realise gender equality in science and research field. The activities of
CEWS are linked to national politics (see_http://www.cews.org). For further information about
the current initiatives in Germany see Annex 2.

Furthermore, the SESTEM Resource Library includes additional information, e.g. on teaching
and learning materials for teachers and pupils.
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3. Teaching practices and effects on the career choice of the girls and the boys

As the importance of facilitation measures for girls in STEM was mentioned in Chapter 2, this
section will analyse the current teaching practices and the influence of STEM-related teachers on
the educational pathways and career choice of male and female pupils. Attitudes of teachers are
important and could influence the career choice of girls and boys. Particularly girls are receptive
for opinions of socializers e.g. teachers in STEM-subjects. Thus the need of enhancing girls in
these subjects is given.

3.1. Model of study course choice by Dickhduser et al. (2002)

In the following, the model of study course choice by Dickhéuser et al. will be introduced in
order to shed light on the influence factors for girls’ usage, choice and persistence in a STEM-
related subject as main subject. Research findings about the study course choice for computer
science by Dickhduser et al. (2002) suggest that the expectancy and the value as well as the
perception of these factors, which are produced by socializers, could influence the behaviour in
and the persistence on the course. In their model (see figure 3) the behaviour at the computer of
users was led back to specific success expectation on the one hand and the value of computers on
the other hand. This value is divided into three parts: the intrinsic value, the perceived utility, and
the attainment value. The intrinsic value of a task appears in case if a person assesses the scope of
a task as enjoyable. The attainment-value includes the perceived importance of success of this
task for one person’s self-view. For example solving a programming problem could have a high
value for a person if the solving of problems concerning the computer has a general importance
for this person. The utility defines the value that the accomplishment of a task lets one get closer
to a short-term or long-term achievement of a goal. For example, a participation in a computer
course could be of a high value if a person appraises the knowledge of this course necessary in
order to increase the opportunity of a well-paid job in the future. The computer specific aptitude
concept has impact on the expectation and the value; in turn, this computer specific aptitude
concept depends on the attribution of one’s performance at the computer. Further, similar to the
findings of Dick and Rallis (1991), this model includes important socialization factors like
parents and teachers who could have influence on the expectancy (“expectancy socializers™) and
the value (“value-socializers”) of pupils.
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Figure 3. Model of study course choice by Dickhduser et al. (2002)

In this respect we could find similarities to the model of Dick and Rallis (1991) which also
describe the impact of socialization factors e.g. parents or teachers on the perception of pupils’
abilities in general.

3.2. Educational practices by the teachers at specific educational level

The following section shows the need of measures for facilitation of girls and women in STEM
according to the different educational stages with regard to the (school) socialization of pupils
(Schwarze, 2010).

- Pre-primary school

Since birth, the construction of typical female and male gender starts, e.g. by buying
stereotypical toys for girls or boys. In addition, most of the mothers with children
from the age of three to six work (60%) in the year 2007 (BMFSFJ 2009), that means
the education of pre-primary school children is more and more subject to
Kindergarten teacher. Therefore the practical and technical topics should be part of the
Kindergarten teacher’s vocational training. Besides, collection of age-based materials
regarding explorative application of STEM should be offered for children.

- Primary school

Already in primary school, the pupils are familiar with technical devices. According
to the survey results of KidsVerbraucherAnalyse (2008) pupils of the age of six to 13
years had experience with several technical tools (Egmont Ehapa, 2008): e.g. 18% of
the children have got a own computer and 51% of them use the computer of the
family. In addition, 13% of the primary school children are owners of a mobile phone
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and in secondary school, pupils from ten to 13, the share of mobile phone owners
increases to 64%. Media-related studies in this respect dealt with interests of girls and
boys (Inititative D21). Linked to this, teacher could use this knowledge of the existing
competencies and integrate them to their specific class (Schwarze, 2010).

According to the findings of Praetorius et al. (2010), the importance of the role of
teachers for mathematics performance of primary pupils and their assessment of
pupils’ self-concept in mathematics is reported. The results showed how teachers
assess the performance in mathematics with regard to the own appraising of pupils’
self-concepts of their mathematical ability. The main result is that the mathematical
achievement is predicted pupils’ mathematical self-concept by the ratings of teachers
to a greater extent than by pupils’ assessment of mathematical self-concepts. In
addition, some of the primary pupils underestimate their abilities which mean they
have got an unrealistic view of a low competency regarding the mathematics self-
concept (Praetorius et al., 2010). Thus, the need of interventions by teachers in class
for enhancing those children is given. Further, they suggest that the diagnostic skill by
teachers for the assessment of self-concept of primary pupils should be strongly
developed. This aims to facilitating pupils’ (negative) attributions concerning their
performance in mathematics. Moreover, current re-attribution methods could not be
applied in primary school by teachers without experts yet or are developed for pupils
who are ten-year olds or older (Praetorius et al., 2010).

- Secondary school

Secondary schools of general-education have shown a lack of interfaces regarding
technical job trainings, studies or professions because of their curricula. This fact
could be found in the teaching education courses of future teachers. A technical job-
orientated class could be the foundation of a gender-sensitive teaching which provides
information about STEM-related domains (Schwarze, 2010). Further, a lot of
initiatives for girls of secondary school are provided (see chapter 2).

Lack of self-concept in science and unfavourable attribution pattern of girls:
Opportunities for enhancing a positive self-concept of female pupils used by teachers
could be “re-attribution” tools (2002).

According to a sociological perspective the doing gender is a common term (Faulstich-Wieland,
2004; Budde, 2006). Budde (2006) considers gender as a social construct generated by
interactions. He focused on the “dramatization of gender” at which this term refers to Erving
Goftman (1996). The construction of the concept of “gender” in school contexts aims to reveal
facilitation measures for teachers. This dramatizing of gender often leads to the typical stereotype
attitudes. The “doing gender”-phenomena in school means in particular that girls’ stereotypes
attitude in STEM were supported by teachers’ gender stereotype-related statements in class.

He postulates an un-dramatizing of the gender and suggests three steps for the process: First, the
gender situation should be examined. Second, it should be differentiated that there is no strict
separation into “the girls” and “the boys”. Third, interactions should be linked to un-dramatizing
aspects. That means for the educational practice that schools should arrange an environment
beyond a re-masculine-processing for boys and an abandonment of protection of girls by teachers
(Budde, 2006). These steps are under the scope of questioning the stereotype-related image about
masculinity and femininity in order to strengthened pupils’ competency of gender sensitiveness
(Budde, 20006).
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Teaching methods, teachers, and school organisation

As the importance of the perception of socialisers’ attitudes and values regarding the computer or
STEM performance was shown in the model of Dickhduser et al. (2002), the teachers in STEM
classes and in particular their attitudes about pupils in STEM play a crucial role for the pupils’
subject preferences. Challenging already existing gender roles and stereotypes in schools is not an
easy process. A measure most often mentioned in the literature is eliminating sex-stereotyping
through revision of school texts, reading and display materials, examination questions, etc. Others
include increasing focus on teacher-led work, switching to mixed-sex pairing or single-sex
grouping where appropriate, or offering greater learning support (Eurydice, 2010). Teachers and
school managers also need practical guidance on the legal context for gender equality and on how
to develop an appropriate school climate as well as information on teaching and subject content
(Myers et al., 2007). The following section will present good teaching practices.

3.3. Good teaching practices

The need of measures for facilitation of girls’ in STEM was part of the first section of chapter 3.
This need also results of the gender differences regarding the finding of the IGLU, TIMSS, and
PISA studies. The focus of this section will lie on description of good practices for teachers. Two
main aspects for the improvement of gender-sensitive teaching in STEM subjects should be taken
into account in this section as these represent typical German approaches:

1)  Reflective co-education in class
2)  Motivation of girls in STEM

In the following, different teaching practices related to the two aspects will be described which
could give teachers an overview about gender-specific methods regarding STEM-subjects.

1) Reflective co-education in class

Most of the German schools have co-educated teaching classes. As we mentioned already the
gender differences with respect to self-concept in STEM in Chapter 1, this section deals with the
framework of reflective co-education. The framework of reflective co-education (see Faulstich-
Wieland & Nyssen, 1998) is a basis for several aspects of facilitation-some of them are gender-
specific and others relate to a general improvement of course quality. According to Nyssen
(2004), the framework mainly aims at

e Revising curricula adapted to the experiences, interests and goals in life of girls
and boys

e Reflecting and reducing gender stereotypes produced by teachers

e Taking girls and boys seriously by their individuality without reducing them to their
gender

2) Motivation of girls in STEM

The quality of the teaching design of STEM-related subjects should be improved in general but
the specific focus should lie on the increase the attraction and motivation of girls for STEM
(Jahnke-Klein, 2006). Due to the findings of Jahnke-Klein (2006) a higher quality of mathematics
and science class teaching design could be achieved by the class if the proportion of STEM-
content would be more meaningful and were less based on calculation, because girls prefer to
learn knew content with more meaningful tasks in mathematics and sciences class. In this
manner, female and male pupils can both benefit from the class to the same extent. Further, a
deceleration of STEM classes may be to the advantage of girls’ need. Girls often want to work
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thoroughly in class in order to develop a fundamental understanding of knew content, thus they sometimes
need more time to comprehend the whole meaning of the content. That means the time pressure
concerning the completion of a task in STEM while introducing knew content should be reduced
in mixed-gender classes, so that the pacing is adequate for those pupils who need more time to
reflect at the beginning. This could be realised with strengthening the individual and cooperative
unities in class. E.g. the deceleration is supported by longer time-periods of thinking about the
new content and structuring the questions in this individual learning phase before the pupils ask
questions in whole sentences. With this measure pupils learn to listen to each other and ask if
something is not clear. In addition, for enhancing the self-confidence of girls in STEM,
structuring aid as “security-giving measure” may be helpful at the beginning of a STEM-related
subject but during the time teachers should put successively the responsibility on their males and
particularly female pupils with regard to the experiments in STEM. Further, the motivation of
girls could be affected by achieving successful experiences in STEM-class. Therefore, a transfer
of successful experiences should be provided for girls already in primary school to manifest a
positive self-concept of girls in STEM. In secondary school, a temporary introduction of single-
sex classes for STEM subjects like physics may provide such a success moment. According to
Hannover and Kessels (2002) the girls of a 8" grade of a temporary single-sex class in physics
had more fun during the class and showed more activity. They found that in this single-sex
situation the girls have forgotten to be a girl in a male co-notated school subject. Other measures
for facilitation of girls with similar effects are specific working groups in STEM for girls or
summer universities for women. Such a separation of gender in class could be realized also in
class units as the separation by gender in groups for tasks in STEM. Further, a participation of
girls in national STEM-competitions could have positive effects on girls’ success perception.

A further aspect is the provision of appropriate attribution. The method of re-attribution extends
the motivational aspect to test outcomes and aims at providing students with beneficial attribution
patterns (Faulstich-Wieland & Nyssen, 1998; Ziegler, 2002). Ziegler (2002) suggests re-
attribution trainings to strengthen girls’ positive or realistic assessment of their skills regarding
their self-concept competency and interest. According to Heller and Ziegler (1996) the goal of
this measure is to “provide gifted female students with realistic knowledge about their own ability
and knowledge” (p. 200). A first step could be to provide adequate performance-related feedback
to pupils (see Hartmann et al., 2007), in particular if they are assessing their performance
suboptimal, e.g. “your performance in this test wasn’t well” instead of person related feedback,
and e.g. “you were bad at this test”. Further, it can be beneficial when assisting pupils in
explaining their outcomes. Studies have shown that attributing low outcomes on a variable cause,
e.g. “You didn’t learn hard enough for this test”, provides pupils a better motivation for future
learning than an attribution on stable causes like e.g. “You’re not gifted”. In contrast, if pupils
have high outcomes, it may be more beneficial to explain this with internal factors, e.g. a high
ability of the pupils instead of external factors like that it was an easy task or it was only pure
chance. By this, re-attribution mesures may have a two-sided effect: they are appropriate to
provide a better foundation for estimating one’s own knowledge and ability and therefore help to
provide positive motivation and emotions (see also Frenzel, Pekrun & Gotz, 2007). Other
approaches try to increase pupils’ motivation in general, e.g. by a gender-appropriate task
structure and tasks that are appropriate to the different interests of girls and boys (see Faulstich-
Wieland et al., 2008; Hartmann, Wiesner & Wiesner-Steiner, 2007). Higher motivated pupils are
expected to invest more mental efforts in the subject, which is often a key for better learning
outcomes (see Salomon, 1984).

For further interventions with respect to teaching practices regarding gender-sensitive teaching
and methods (e.g. Concept Mapping) in class see the method book “Good Practice Guidelines”
(see http://predil.iacm.forth.gr/outputs.php: section good practice guidelines) that was developed
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in context the European Project PREDIL’ and on basis of the results of the findings with regard
to gender equality in the learning process with the help of new media by Ertl & Helling (2010).

3.4. Practices at university level

As we mentioned above the preferences of the high school graduates for their further educational
pathways are not consistent and often not decided yet, there is the need of the universities to
strengthen their information about their studies in particular in STEM to attract more potential
students. Thus, strategic starting points for the recruiting of students in STEM are proposed by
Herdin et al. (2009):

o Preference strategy

A specific STEM-related consulting and information service should be developed. Further,
gender differences could provide indicators to what extent strategies may inspire and attract in
particular women in STEM.

o Offer strategy

This strategy describes the question, if the demand of STEM studies for STEM-interested school
graduates is sufficient and adequate for the target group. The analysis of German regions could
identify the success factors with respect to the design of the study course offer.

o University attachment strategy

If the preference for STEM subjects is given but the share of students who start their study at
local university is still low. At this point it would be necessary to analyze factors (e.g.
demographic aspects, attractive study offer of other German Lénder) for such a low uptake of
STEM-related studies in order to specify the local university course offer.

o Employee attachment strategy

The structure and tradition of regional labour market could strengthen the motivation of students.
In particular it could lead to a higher proportion of female employees in STEM. This tradition
was e.g. in eastern Germany the case with regard to female engineers in employment.

To sum up, introducing initiatives for facilitation of women in STEM with regard to an uptake of
a study at university is according to Herdin et al. (2009) not enough to realise the lack of
qualified employees in the field of STEM. Therefore, it would be subject to the universities of the
different German Lénder to evaluate their study offers and to check the specific needs of their
future students according to qualitative and quantitative aspects.

> For more details about the PREDIL project (Promoting Equality in Digital Literacy) and the conferences presentations
see http://predil.ku.sk/
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4. Gender and educational practices and strategies for families

4.1. Parental involvement in school

Parents are mostly involved in the decision making process of pupils regarding their future study
or career pathways. The parental support is decisive to the promotion of gender equality in
schools (Eurydice, 2010). Gender equality has been found to be enhanced by parents'
involvement in the general work of schools, participation in specific gender projects and support
of developing a more equity-orientated school culture (Eurydice, 2010). It is also important to
create spaces and opportunities where less privileged parents have a voice and representation; this
might be achieved by the provision of different forms of support such as information booklets,
drop-in sessions and discussion groups (Maguire, 2007). This is particularly important because —
as already pointed out in Chapter 1 — parents are a link to the world outside, which does not
necessarily provide equal gender opportunities.

Further, Sonnert (2009) has analysed two approaches, the ‘role-model’ and ‘opportunity-
structure’ approaches, with regard to the parental influence on the career choice of women and
men scientists. The role-model approach describes that women tend to be influenced by women,;
men, by men. The opportunity-structure approach asserts that those who can communicate
knowledge about the occupation will could be seen as an influence factor. He found three
important aspects in his study. The result is that the role-model hypothesis was soundly rejected,
and the opportunity-structure hypothesis was strongly supported. Based on this, three important
findings could be retained. The first result is that female scientists are more likely to mention
parental influencers than male scientists but the reasons for this result could not be generalized on
the basis of the data of Sonnert. In addition, the second finding is that fathers were more likely
than mothers to be mentioned as influence factor. This is from Sonnert perspective in part
explainable: “by an opportunity structure type of argument to the effect that men (fathers) have
traditionally been closer to science and technological pursuits than have women (mothers), even
when controlling for educational level” (Sonnert, 2009, p. 939). The third finding is whereas both
women and men were more likely to name a parent as an influencer for their scientific career the
more education this parent had (in support of the opportunity-structure hypothesis), this increase
was steeper for the male scientists than for the female scientists.

4.2, Roles and expectations of the parents (according to children’s sex)

Gender stereotypes and the ,,Doing Gender” control the self-perception of pupils’ competencies
in science and they have impact on pupils’ career choice. Pupils learn about stereotypes in
science in school as well as at home (Correll, 2001). According to the findings of Hoose and
Vorholt (1997) parents assessed their daughter competencies in science and technology less often
than their sons’ competencies, even if both gender achieve the same competency level. Only if
the girls achieve high performance in science and have high interest in this field, they got support
by their parents with regard to an uptake of a technology-related job. Another reason has to be
taken into consideration for girls’ the stereotype-related career choice: the relation between the
performance in STEM and the performance in other female stereotype-related subjects plays a
decisive role. Thus, girls performance in school is conforming to the stereotypes, they are better
in humanities and social sciences than in relation to STEM-subjects (Solga & Pfahl, 2009). A
further reason could be the lack of female role models in STEM careers, e.g. girls with high
performance in STEM still feel uncomfortable in STEM domains or they do not see the
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compatibility between STEM career and family commitments (Solga & Pfahl, 2009, Schwarze,
2010).

As the impact of mother and father as socializers is mentioned in the career choice model of Dick
and Rallis, the parental influence on pupils’ career choice based on the Identity Control Theory is
analysed by Li and Kerpelman (2007). The findings illustrated that parent—daughter relationship
predicted the young women’s (undergraduate students) anticipated distress, as well as their
willingness to fit parental views concerning their career aspirations.

Differences between the father—daughter and the mother—daughter relationships emerged. Greater
frequency could be noticed by mother—daughter discussion about career appeared to reduce a
daughter’s feeling upset or willingness to change should the father disagree with the daughter’s
career choice. Further, feeling like a different person from her father emerged as a negative
predictor of feelings of distress should disagreement with either parent occur. The ability to
express disagreement with father was negatively related to daughters’ distress. These findings
could be relevant for the career choice of women in STEM: promoting a positive relationship of
daughter-father, thus young women could feel free during their discussion about the career and
not emotional hinder by fathers disagreement with the career plans.
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5. Gender and students’ motivations regarding orientation and career’s choices

In this section, we will show the main factors and motivating for a career choice in STEM by
female pupils. First, we will introduce the essential theoretical career choice model of Dick and
Rallis which describes the most important influence factors on career choice of pupils as e.g.
cultural milieu, socialisers, experiences, and self-concept. This model will also build the basis for
our further empirical research in this project. Second, based on the model of Dick and Rallis we
will get more insights to the different approaches concerning the socialisation process of girls in
general. Later we will focus on the main socialisers (peers, parents, and school institution) who
could have impact on girls’ career choice in STEM. Third, we will concentrate on technical
socialisation as well as on the social background. We will also describe how important the
information about study options and career pathways in STEM is during secondary school for
pupils’ decision for a career. Subsequently, we will illustrate further factors that could have
impact of the career choice process of girls and women. Finally, we will concentrate on
motivational factors and interest concerning gender differences with regard to the decision for
STEM-related careers.

Career choice model

Regarding the career choice and gender, different factors could have impact on the motivation of
students. In the students’ career choice model by Dick and Rallis (1991), the aptitudes and the
cultural milieu influence the perception of socialisers and the interpretation of experiences,
which, in turn, have impact on the pupils’ self-concepts as well as career values. Socializers could
include parents, teachers, counsellors, friends and other persons. All these persons could have
more or less influence on the perception of students and thereby on their choice of career (see
figure 13).

Cultural Milieu
sex divizion in the labor

market culiural sterectypes

Perception of
Socializers

Socializers

Students’| | atitudes and benaviors
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and Career Values|

nierests and anlihies, salary |
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Experiences
grades, test scores, of Career
Related experiences

Figure 4. Career choice model by Dick & Rallis (1991)
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5.1. Socialisation of girls regarding STEM

In the following, the importance of girls’ socialisation with regard to their aptitudes and
experiences during their childhood will be introduced.

Due to Ziegler (2002) the approach of cognitive aptitude differences between girls and boys on
the one hand and the approach of differential experience regarding socialisation on the other hand
should be discussed and reflected.

The thesis of native cognitive aptitude difference between boys and girls should be seen critically
according to current research findings which could be summarized by the following four reasons
(Ziegler, 2002):

1) Due to the results of a meta-analysis of older studies, the performance differences between
the genders were overrated

2) Performance differences have decreased more and more the last years in particular with
regard to the mechanical and areal imagination skills of girls (one possible reason may the
changing socialisation experience)

3) Some of the cognitive abilities can be trained
4) Tests for examination of gender differences are not elaborated enough

In addition, the differential experience regarding girls’ socialisation should be considered of the
analysis of gender differences in STEM. Girls’ self-concept is affected by their socialisation
experience which is influenced by the following aspects (Ziegler, 2002):

- boys achieved a higher basis of technical and physical experiences during the
socialisation process

- lack of identification opportunities for girls (e.g. stereotype illustrations in school books)
- parents pass their own “aptitude theories” to their children

- teachers pass their stereotypical “aptitude theories” in correlation to their assessment of
pupils’ performance in STEM to their pupils

Other theoretical approaches and possible reasons will be illustrated in the following which may
explain the perceive differences between women and men in STEM-related pathways and careers.

According to Beerman et al. (1992) the main reasons for the gender-specific differences in STEM
are given below:

- girls’ self-confidence is to a low extent than that of boys’

- boys show a better self-concept in science (in contrast, girls assess their aptitude lower
than that of boys)

- girls’ aspirations are lower than those of boys’, therefore they are satisfied with moderate
performance results (that means particularly gifted girls would not fully use their potential)

- girls have less interest in STEM-related subjects

- assessment of lower aptitudes for girls in relation to STEM by socializers like teachers and
parents

Similar findings of gender differences in STEM with regard to women’s careers could be noticed
by Schwarze (2010). As it was mentioned in section 1.3.5, an increase of female students in
STEM could be noticed but still in engineering professions the growth of women rose only 1%
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from 10% to 11% in the year of 1999 to 2007 (IAB, 2007). According to Schwarze (2010) this
situation based on lack of:

female role models at all levels in technical companies

- offers regarding practical application of tasks and competencies

- technical teaching classes and practical modules

- teaching classes which take female and male interests to a balanced extend into account

- further education regarding gender-sensitive didactics for teachers according the
educational pathways

- qualification of further teachers regarding varied integration of technical issues in class

Socialzers
a) Influence of peers on career choice

The adolescence is the crucial period for pupils’ identity formation and also for their identifying
with specific subjects in secondary school. Some subjects are considered as masculine and others
as feminine, subject choices are not simply driven by personal academic interests or even by
abilities. They are more driven in some part by the desire to present oneself as a(n) (attractive)
masculine or feminine person for the other pupils (Hannover & Kessels, 2004). Peers tend to
reinforce gender stereotypical behaviour and they seem to punish non-conformity to this
behaviour; this could have impacts on subject choices (Kessels & Hannover, 2006). For example
Kessels & Hannover (2006) found in German secondary schools that girls who excelled in
physics are more likely to consider themselves to be particularly unpopular with boys.

b) Influence of parent on career choice

In the following section, the influence of parents on the process of career choice will be
introduced based on the model of Dick and Rallis and explain the role of parents in particular for
girls. Parents could play an important role during school with regard to pupils’ perception.
Further, they could reinforce gender stereotypical expectations. Thus, several studies have shown
that teachers’ and parents’ gender-stereotyped behaviour and expectations can undermine girls’
confidence in their mathematical abilities and eventually discourage them from choosing
mathematics-related courses in secondary school (Eccles and Wigfield, 2002; Turner et al.,
2004). In particular STEM professions are seen as male domains and the image is still more
stereotype-oriented in advantage of men. Most of the pupils consider their parents as important
information source with respect to the educational pathways or career opportunities (Arbeitskreis
Einstieg 2006). Solga and Dombrowski (2009) confirm the socio-cultural influence factors of the
model of Dick & Rallis. They mentioned reasons why girls’ performance in STEM especially
science may be lower in comparison to boys: Girls’ performances in STEM could be influenced
by cultural beliefs and gender stereotypes, thus STEM-domains seem to be more likely to boys.
In addition, the gender stereotype beliefs are provided by parents as well as by teachers as
consulting instance with regard to the pupils’ study choice: They are more likely to encourage
boys to study a technique-oriented study subjects (Minks et al., 2008).

The choice, to which school type the pupils after the fourth grade of elementary school have to
continue to, might set the course fort her future career (Wentzel, 2008). In addition, parents have
the function as idols for their children by working out the gender roles and transferring gender-
specific attitudes. Hoose and Vorholt (1997) have shown that the imagination which parents have
of their daughters could have great impact on the orientation of these girls: parents do perceive
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the mathematics and technical skills of their daughters to a low extend. In contrast, parents assess
social skills as relevant for girls.

Other findings are more concentrate on the influence of the mother. The model of transactional
socialization by Pomerantz & Eaton (2001) shows that on the one hand the children’s low
achievement may lead parents in particular mother’s worry in general. On the other hand the low
achievement may manifest itself in feelings of uncertainty about how to manage the school
performance standards. The child achievement could have impact on the maternal worry and on
the child uncertainty. Both in turn, could elicit maternal intrusive support and practices which
means that parents checking over children’s homework and helping them when children do not
asked for monitoring neither for helping by their parents. Further, the findings have shown that
the children’s achievement predict parents’ worry about their achievement and children’s
uncertainty. At the same time, these mechanisms are linked to parents’ use of intrusive support.
The grades of children could be improved by these practices but they do not be a guarantee of
changing a child of low-achievement into high-achievement. According to the findings of
Mastekaasa and Smeby (2008) with regard to encouragement from parents, they found out that
female students had been more often supported by their parents, especially mothers, to study their
study programme, unlike if the studies are traditional or non-traditional. Further, female students
who end up in male-dominated studies seems to receive encouragement from fathers to the same
extend as male students. A possible reason might be that male-dominated studies tend to have a
higher status than females-oriented studies and fathers are likely to emphasis the status by
encouraging their sons and daughters.

¢) The role of the school institution

Besides parents as most important counsellor in terms of career plans of pupils, the school
sometime could give some hints about e.g. study options. According to the findings of a study
from Arbeitskreis Einstieg (2006) about the career choice by pupils in Hamburg, school is named
as second instance for career orientation by pupils of the previous gradations class from all
surveyed school types, but the pupils assessed the influence by school on their career choice to a
lower extent besides other sources like for example an internship or parents. Only 10 % found the
school supportive for their choice. However, school was established in a positive way: school
have an important function for pupils. They learn how to find further information about career
paths like in specific books and journals about this issue (Arbeitskreis Einstieg, 2006).

The school institution (e.g. teachers) is also linked to parents’ transmission of stereotypes to their
children: Pupils and teachers carry into school the cultural adapted values which are dominant
outside of school thereby replicating the gendered perceptions of parents (Lyons et al, 2003).

Technical socialisation

Linked to the socialisation factors of Dick and Rallis, the “technical socialisation” of pupils from
the early childhood to their study or career plays an important role for pupils’ further educational
pathways. The following section will focus on the central terms of the “technical socialisation”
(Acatech & VDI, 2009). The internalisation describes the process of development of young
children’s interest and motivation to deal with technique. The external support for individual
technical and science-related competencies by parents and teachers may activate or strengthen the
internal aspiration for dealing with technical activities. Characteristic stages where the primary
technical socialisation could take place are at home, Kindergarten and school. Later, the
secondary and tertiary socialisation is influenced by peer groups (pupils of the same age) and the
media. Further, a successful technical socialisation could be presumed to be pre-condition for a
choice of STEM-related careers (Acatech & VDI, 2009).
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Social background

The social background of the family plays a decisive role with regard to the school performance
of pupils (European Commission, 2008). According to the findings of Sammons (1995) female
pupils of non manually-operated families and pupils of families with high income achieved better
grades in school than the pupils of the control groups. Recent research findings by Melhuish et al.
(2008) in the U.K. reveal that the different family-related and home-related learning environment
aspects could have impacts on the school performances of pupils. In particular with respect to
gender and the educational performance of young children (over 3 years), the influence of the
family learning environment factors could be established. Such factors could be e.g. frequency of
parental readings, visits of bibliotheca, playing with numbers and letters, drawing, learning of
rthymes and song with the children. According to the findings girls had by trend a better
promoting learning environment by the family in this age. The factor gender could have positive
and negative influence on pupils’ behaviour but it had less influence on performances in English
language (in advantage of girls) and mathematics (in advantage of boys) (Sammons et al., 2008).

5.2, Career choice process

According to Abel (2001) career choice is a long process which starts already at adolescence
when young pupils deal with the decision for a certain study or vocational training. Therefore, the
need for facilitation regarding the career choice of pupils should begin not immediately before
making the choice for career pathways. Further, in lower secondary school already pupils choose
their subject specialisation or their main subjects but at this school level the career aspect does
not be the main reason for their subject choice. The information about different study options
could be important for the decision of pupils’ study or career choice. As it was mentioned in the
previous section, most of the pupils consider their parents as the most important information
source with respect to the educational pathways or career opportunities. The secondary schools,
in particular those schools of general-based education e.g. Gymnasium, offer less specific
information about career pathways, thus pupils assessed them less meaningful as influence factor
with respect to their career choice (Arbeitskreis Einstieg, 2006).This could be confirmed by Hany
and Driesel-Lange (2006). They mentioned the neglect by education and policies of the
promotion of facilitation for pupils of Gymnasium with regard to their competencies regarding
the career choice. A typical graduate from Gymasium has attained full age at the end of the
school so he or she should be able to choose by their own. Often the decision for a study subjects
will be make according to their affinities and not based on their skills. Nevertheless, the aptitudes
and performances skills should match better together (Hany & Driesel-Lange, 2006), in order to
avoid the high numbers of dropouts of undergraduates at university of pupils (Heulbein et al.,
2005). However, a lot of “external” institutions (e.g. “Berufsinformationszentrum”) or initiatives
for general information about study opportunities and for STEM-related studies as well as career
pathways are offered for pupils after secondary school (see section 1.2), Yet, this offer could be
improved and might be addressed to pupils of different school types and their specific needs. To
sum up, from economical and educational perspective such career or study choice orientations
would be important (Hany & Driesel-Lange, 2006).
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5.3. Gender differences in STEM regarding motivation

As we mentioned before in the model of Dick and Rallis, the career choice is strongly connected
to the self-concept and values of a career that includes motivation and interest for this kind of
career besides the other influence factors of the model. In general, the motivation is mostly linked
to the career values which underlie the past experience and the attitudes of pupils’ socializers (see
Dick and Rallis, 1991). With regard to STEM, Engeser et al. (2008) reveal in their study that the
key motivations for studying STEM-related subjects are future aspects e.g. career opportunities,
but they revealed in particular that self-confidence is crucial aspect for the career choice in the
STEM field. The self-confidence and self-concept in mathematics and science are linked
together. As the importance of interest in STEM by gender is reported in the section above, the
gender difference regarding the interest is subject to the following section. Thus, several findings
are shown that girls are less interested in STEM-related subjects and have less self-confidence in
comparison to boys (Ziegler, 2002; Beerman et al. 1992).
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6. Conclusion

In the following, we will summarize the current situation of women in STEM from primary school to
the first employment. Based on the situation of women in STEM, we will reveal the main problems
for girls and women in STEM that hinder them to choose a study course or even career path in these
fields. Finally, we might recommend on basis of the results of this report some solutions which aims
at promoting and encouraging more girls and women in STEM careers.

6.1. Situation

Yet, most of the young women pursue an educational pathway that could be compared to a “leaky
pipeline”. Thus, they are still underrepresented in STEM-related careers. Different reasons for the
low share of women in STEM could be established according to the educational stages. Due to
the findings of the TIMSS study gender differences in mathematics and science self-concept
could be found to the advantage of boys. The findings of the PISA study (2006) have shown clear
gender differences in secondary school with regard to literacy and mathematics and science
performance. Two-thirds regarding the literacy level V (proficiency level V) are girls. In contrast,
the boys were better in mathematics and science performance: 60% of literacy level IV and V are
boys. The gender differences of female and male pupils in STEM-related subject become more
distinctive in secondary school in comparison to those in primary school. The interest and self-
concept about the competencies in mathematics and science are strongly to the advantage of
boys. At university, most of the female students still prefer to study stereotypical study subjects
like education or social sciences, but the growth rate for PhD by women increases slightly in
STEM. With regard to employment in STEM several disadvantages could be found. Regarding
the full time employment in STEM the under-representation of women could be shown.
According to different studies there are in general more men than women work in full time
employment. This may have various reasons which relate to disadvantages (e.g. leading positions
and income) but also advantages (e.g. opportunity to combine family duties and job) for women
in STEM. Further, due to the results of the HIS study (2009) women with a university or
technical college degree in STEM-related subjects have got a significant lower income (on
average) in comparison to their male colleagues. Some ,,dual-career-couple* relationships could
be successful but this way of living implies a partner who is supporting the career of the woman
e.g. by sharing the work at home or by supporting regarding child care.

6.2. Problems

Based on the underrepresentation of girls and women in STEM-related studies and careers we
could reveal various problems which have impacts on the low interests and motivations by
women to work in STEM domains. During school the negative image and perceived stereotypes
of a typical scientist in STEM might impede girls in school to develop a higher interest for
STEM. Even if girls are equally gifted in subjects like German language and a STEM-related
subject, therefore female pupils still rather choose stereotype-related main subjects and study
courses. This might be linked to the lack of acceptance by boys and men in STEM fields. Girls
perceive this lack of acceptance, if they have low self-confidence and self-concept concerning
their competencies in STEM-subjects. Those girls will not take a study subject or career in these
fields into account. One important problem is the fact that women have to deal with the obstacle
of combining child care and career. Often there are not enough adequate child care possibilities
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which could enable women to pursue their career plans as their partners. In most of the case they
choose to stay at home or take a part-time job into consideration. Base on different obstacles the
phenomenon of a dual-career-couple could only rarely be transferred into practice.

6.3. Solutions

In the previous section, we have shown some of the main problem for women to take a STEM
career into account. This section will concentrates on possible solutions regarding politics,
organizations, and teaching in schools. First, we will recommend developing more improved
facilitation measures for girls and women in STEM: Women should receive the same amount of
salary if they achieved the same degree as their male colleagues. Politics could also set on
creating better child care facilitation for full-time employees, thus they can concentrates on their
job and could be more flexible for the work conditions. The improvement of motherhood law is
also subject to politics.

In general, organizations could contribute the situation of women in STEM by creating a more
“women friendly” working atmosphere that means that the male colleagues should be more open
minded to women who are successfully working in these fields.

In the SESTEM project we developed and created good practices for teachers at secondary
school. The practices focus on gender-sensible teaching to avoid the stereotype-related thinking
of boys and girls with regard to STEM careers. This could a first step to encourage girls to choose
a STEM-subject at university but for long-term the need of implementation of adequate politics
measures regarding the promotion of women in STEM is given.

Rgl-LLP-1-2009-GR-KA1-KA1SCR Page 62 of 77




SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

7. References

Abel, J. (2001). Motive fiir Kurswahlen in der gymnasialen Oberstufe und Studienfachwahlen.
Sozialwissenschaftliche ~ Forschungsdokumentationen  13.  Miinster:  Institut  fiir
sozialwissenschaftliche Forschung e.V.

Acatech - Deutsche Akademie der Technikwissenschaften, & VDI - Verein deutscher Ingenieure
e.V. (2009). Ergebnisbericht. Nachwuchsbarometer Technikwissenschaften. Retrieved
05.07.2010, from
http://www.vdi.de/fileadmin/vdi de/redakteur dateien/sk dateien/09-
09%20Nachwuchsbarometer.pdf

Arbeitskreis Einstieg (2000). Berufswahl in Hamburg 2006. Eine Umfrage unter Hamburger
Schiilerinnen und Schiilern. Hamburg. Retrieved 05.07.2010, from
http://www.einstieg-hamburg.de/fileadmin/documents/pdf/studie2006.pdf (06-06-2008)

Arnold, Karl-Heinz, Bos, Wilfried, Richert, Peggy & Stubbe, Tobias C. (2010). Der Ubergang von
der Grundschule in die Sekundarstufe: Schullaufbahnpriaferenzen von Lehrkréiften und Eltern
im Landervergleich. In Wilfried Bos, Sabine Hornberg, Karl-Heinz Arnold, Gabriele Faust,
Lilian Fried, Eva-Maria Lankes, Knut Schwippert, Irmela Tarelli & Renate Valtin (Hrsg.),
IGLU 2006 - die Grundschule auf dem Priifstand. Vertiefende Analysen zu
Rahmenbedingungen schulischen Lernens (S. 13-32). Miinster: Waxmann.

Beerman, L., Heller, K.A. & Menacher, P. (1992). Mathe: nichts fiir Mddchen? Begabung und
Geschlecht am Beispiel von Mathematik, Naturwissenschaft und Technik. Bern: Huber

Blickenstaff, Jacob C. (2005). Women and science careers: leaky pipeline or gender filter? Gender
and Education, Vol. 17(4), pp. 369-386.

Bleeker, M. M., & Jacobs, J. E. (2004). Achievement in math and sciences: Do mothers' beliefs
matter 12 years later? Journal of Educational Psychology, 96(1), 97-109.

BLK — Bund-Léinder-Kommission fiir Bildungsplanung und Forschungsforderung (2002). Frauen in
den ingenieur- und naturwissenschaftlichen Studiengdngen. Bericht der BLK vom 2. Mai
2002. Retrieved 15.07.2010: http://blk-info.de/papers/heft100.pdf

BMBF — Bundesministerium fiir Bildung und Forschung (2008). Memorandum zum nationalen Pakt
fiir Frauen in MINT-Berufen. Retrieved 15.07.2010, from
http://www.bmbf.de/pub/pakt zu mint berufen.pdf

Bos, W., Bonsen, M., Baumert, J., Prenzel, M., Selter, C., & Walther, G. (2008a). TIMSS 2007.
Mathematische und naturwissenschaftliche Kompetenzen von Grundschulkindern in
Deutschland im internationalen Vergleich. Miinster: Waxmann.

Bos, W., Bonsen, M., Baumert, J., Prenzel, M., Selter, C., & Walther, G. (2008b). TIMSS 2007.
Mathematische und naturwissenschaftliche Kompetenzen von Grundschulkindern in
Deutschland im internationalen Vergleich - Zusammenfassung -. Retrieved 08.07.2010, from
http://timss.ifs-dortmund.de/assets/files/TIMSS Pressemappe farbe.pdf

Bos, Wilfried /  Stubbe, Tobias C. (2006). Schullaufbahnempfehlungen  und
Schulformentscheidungen in Klasse 4. Befunde aus der IGLU-Studie fiir die Bundesrepublik
Deutschland und Nordrhein-Westfalen. SchulVerwaltung NRW, 5, 137-139.

-LLP-1-2009-GR-KA1-KA1SCR Page 63 of 77



http://www.einstieg-hamburg.de/fileadmin/documents/pdf/studie2006.pdf

SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Bohme, S., Unte, P. & Werner, D. (2009). IAB Regional. Berichte und Analysen aus dem Regionalen
Forschungsnetz. Frauen in MINT-Berufen in Bayern. Retrieved 15.07.2010, from
http://doku.iab.de/regional/BY/2009/regional by 0109.pdf

Budde, J. (2006). Wie Lehrkrifte Geschlecht (mit)machen - doing gender als schulischer
Aushandlungsprozess. In S. Josting & M. Seemann (Eds.), Gender und Schule.
Geschlechterverhdltnisse in Theorie und schulischer Praxis (pp. 45-60). Oldenburg: Bis-
Verlag.

Bundesministerium fiir Bildung und Forschung (BMBF) (2007). Berufsbildungsbericht 2007.
Retrieved 15.07.2010, from http://www.bmbf.de/pub/bbb_07.pdf

Correll, S. J. (2004). Constraints into preferences: Gender, status, and engineering career aspirations
American Sociological Review, 69(1), 93-113.

Dick, T. P. & Rallis, S. F. (1991). Factors and Influences on High School Students' Career Choices.
Journal for Research in Mathematics Education, Vol. 22 (4), pp. 281- 292

Dickhéduser, O. (2001). Computernutzung und Geschlecht. Ein Erwartung-Wert-Modell. Miinster:
Waxmann.

Dickhduser, O. & Meyer, W.-U. (2006). Gender differences in young children's math ability
attributions. Psychology Science, 48(1), 3-16.

Egmont Ehapa (2008). KidsVerbraucherAnalyse 2008.

Ertl, B. & Helling, K. (2010). Genderunterstiitzung beim Lernen mit neuen Medien. In T. Hug & R.
Maier (Eds.), Proceedings der Konferenz "Medien - Wissen - Bildung. Explorationen
visualisierter und kollaborativer Wissensrdume", 5.-6. November 2009 (pp. 144-161).
Innsbruck: innsbruck university press.

Européische Kommission (2009). Schliisselzahlen zum Bildungswesen in Europa 2009. Retrieved
08.07.2010, from
http://eacea.ec.europa.eu/education/eurydice/documents/key data series/105DE.pdf

European Commission (2010). Gender differences in educational outcomes. Traditional stereotypes
are the biggest challenge for gender equality in education. Retrieved 14.07.2010, from
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/eu_press_release/1
20EN_HI.pdf.

Faulstich-Wieland, H.; Nyssen, Elke (1998). Geschlechterverhiltnisse im Bildungssystem - Eine
Zwischenbilanz. In Rolff, H.-G. et al. (Eds.), Jahrbuch der Schulentwicklung (pp. 1-35).
Weinheim: Juventa Verlag.

Faulstich-Wieland, H., Weber, M. & Willems, K. (2004). Doing Gender im heutigen Schulalltag.
Empirische Studien zur sozialen Konstruktion von Geschlecht in schulischen Interaktionen.
Weinheim: Juventa Verlag.

Faulstich-Wieland, H., Willems, K., Feltz, N., Freese, U., & Lézer, K. L. (Eds.). (2008). Genus -
Geschlechtergerechter naturwissenschaftlicher Unterricht in der Sekundarstufe 1. Bad
Heilbrunn: Klinkhardt.

Federal Ministry of Education and Research (BMBF) (2009). Feasibility study VET-LSA. A
comparative analysis of occupational profiles and VET programmes in 8 European countries
— International report. Retrieved 20.07.2010:, from
http://www.bmbf.de/pub/band acht berufsbildungsforschung_eng.pdf

-LLP-1-2009-GR-KA1-KA1SCR Page 64 of 77



http://www.bmbf.de/pub/bbb_07.pdf

SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Fellenberg, F., & Hannover, B. (2006). Kaum begonnen, schon zerronnen? Psychologische
Ursachenfaktoren fiir die Neigung von Studienanfingern, das Studium abzubrechen oder das
Fach zu wechseln. Empirische Pddagogik, 20(4), 381-399.

Frenzel, A. C., Pekrun, R., & Goetz, T. (2007). Girls and mathematics - A "hopeless" issue? A
control-value approach to gender differences in emotions towards mathematics. European
Journal of Psychology of Education, 22(4), 497-514.

Goffman, E. (1996). Wir alle spielen Theater. Die Selbstdarstellung im Alltag. Miinchen: Piper.

Hannover, B., & Kessels, U. (2002). Monoedukativer Anfangsunterricht in Physik in der
Gesamtschule. Auswirkungen auf Motivation, Selbstkonzept und Einteilung in Grund- und

Fortgeschrittenenkurse  Zeitschrift  fiir — Entwicklungspsychologie —und Pddagogische
Psychologie, 34(4), 201-215.

Hannover, B., & Kessels, U. (2004). Self-to-prototype matching as a strategy for making academic
choices. Why High School students do not like math and science. Learning and Instruction,
14,51-67.

Hany, E. & Driesel-Lange; K., (2006). Berufswahl als piddagogische Herausforderung: Schulische
Orientierungsmafinahmen im Urteil von Abiturienten. Diskurs Kindheits- und
Jugendforschung, 4, 517-531.

Hartmann, S. et al. (2007). Robotics and gender: The use of robotics for the empowerment of girls in
the classroom. In Zorn, 1. et al. Gender Designs IT. Construction and Deconstruction of
Information Society Technology (pp.175-188).Wiesbaden: Vs Verlag fiir
Sozialwissenschaften.

Hartmann, S., Wiesner, H., & Wiesner-Steiner, A. (2007). Robotics and gender: The use of robotics
for the empowerment of girls in the classroom. In 1. Zorn, S. Maas, E. Rommes, C. Schirmer
& H. Schelhowe (Eds.), Gender Designs IT. Construction and Deconstruction of Information
Society Technology (pp. 175-188). Wiesbaden: VS Verlag fiir Sozialwissenschaften.

Heine, C., Egeln, J., Kerst, C., Miiller, E., & Park, S.-M. (2006). Bestimmungsgriinde fiir die Wahl
von ingenieur- und naturwissenschaftlichen Studiengdingen. Kurzinformation HIS, (2A4).
Retrieved 07.04.2010, from
http://www.his.de/pdf/pub_kia/kia200602.pdf

Heller, K. A., & Ziegler, A. (1996). Gender differences in mathematics and the sciences: Can
attributional retraining improve the performance of gifted females? Gifted Child Quarterly,
40(4), 200-210.

Heller, A. & Ziegler, K. (2001). Mit "Reattributionstraining"erfolgreich gegen Benachteiligung.
Midchen und Mathematik, Naturwissenschaft und Technik (MNT). Profil (Diisseldorf), 9,
20-25.

Helling, K., Ertl, B.,, & Mok, S. Y. (in prep.). SESTEM — Quality assurance plan. Munich,
Heraklion: SESTEM Project Consortium.

Herdin, G., Langer, M. & v. Stuckrad, T. CHE (2009). Fdcherprdiferenzen von
Studienanfinger(inne)n 2006/2007 — Regionale und geschlechtsspezifische Muster.

Heulbein, U., Schmelzer, R., Spangenberg, H. & Sommer, D. (2005). Studienabbruchstudie 2005.
Hannover: HIS Hochschul-Informations-System GmbH.

Hoose, D., & Vorholt, D. (1997). Der Einflul von Eltern auf das Berufswahlverhalten von Madchen.
Politik und Zeitgeschichte, B25/97, 35-44.

Rgl-LLP-1-2009-GR-KA1-KA1SCR Page 65 of 77



http://www.his.de/pdf/pub_kia/kia200602.pdf

SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

IG-Metall (2010). IG-Metall Gehaltsanalyse: Tarifvertrdge machen den Unterschied. Retrieved
15.07.2010 from http://www.igmetall-itk.de/index.php?article id=1173)

Ihsen, S. Buschmeyer, A. & Skok, (2008).VDI-Bericht. Ingenieurinnen und Ingenieure im
Spannungsfeld zwischen Beruf, Karriere und Familie. Retrieved 04.09.2010 from
http://www.vdi.de/uploads/media/Studie fib_02.pdf

Ihsen, S. (2009). Potenziale nutzen, Ingenieurinnen zuriickgewinnen. Drop-Out von Frauen im
Ingenieurwesen: Analyse der Ursachen und Strategien zu deren Vermeidung sowie
Handlungsempfehlungen fiir eine erfolgreiche Riickgewinnung. Retrieved 15.07.2010 from
http://www.sia-bw.de/fileadmin/sia-bw/pdf/Drop-Out Handlungsleitfaden.pdf

Initiative D21. (2008). (N)JONLINER ATLAS 2008. Eine Topographie des digitalen Grabens durch
Deutschland. Retrieved March 6, 2009, from
http://old.initiatived21.de/fileadmin/files/08 NOA/NONLINER2008.pdf

Jahnke-Klein, S. (2006). Mathematik, Informatik, Naturwissenschaften und Technik - (immer noch)
nichts fiir Médchen? In S. Josting & M. Seemann (Eds.), Gender und Schule.
Geschlechterverhdltnisse in Theorie und schulischer Praxis (pp. 97-120). Oldenburg: Bis-
Verlag.

Jahnke-Klein, S. (2010). Madchen und Naturwissenschaften. In M. Matzner & 1. Wyrobnik (Eds.),
Handbuch Mddchen-Pddagogik (pp. 242-255). Weinheim: Beltz.

Kerst, C./Schramm, M. (2008): Der Absolventenjahrgang 2000/2001 fiinf Jahre nach dem
Hochschulabschluss. Berufsverlauf und aktuelle Situation, HIS: Forum Hochschule, 10/2008,
Hannover: HIS.

Kessels, U., & Hannover, B. (2006). Zum Einfluss des Image von mathematisch-
naturwissenschaftlichen Schulfichern auf die schulische Interessensentwicklung. In M.
Prenzel & L. Allolio-Nédcke (Eds.), Untersuchungen zur Bildungsqualitit von Schule.
Abschlussbericht des DF G-Schwerpunktprogramms (pp. 350-369). Miinster: Waxmann.

Kompetenzzentrum Technik — Diversity — Chancengleichheit e.V. (2006). Frauen in den
Ingenieurwissenschaften. Daten und Fakten. Aktuelles zum Tag der Technik 2006. Retrieved
15.07.2010: http://www.kompetenzz.de/Daten-Fakten/Frauen-in-den-
Ingenieurwissenschaften-Das-Ende-einer-Erfolgsstory

Lee, J. D. (1998). Which kids can "become" scientists? Effects of gender, self-concepts, and
perceptions of scientists. Social Psychology Quarterly, 61(3), 199-219.

Leuze, K. & Rusconi, A. (2009). Should I Stay or Should I Go? . Retrieved 15.07.2010.
http://www.wzb.eu/bal/aam/pdf/2009-501 leuze-rusconi.pdf

Li, C., & Kerpelman, J. (2007). Parental influences on young women's certainty about their career
aspirations. Sex Roles, 56(1-2), 105-115.

Maguire, M., 2007. Home-school relations. In K. Myers, H. Taylor, S. Adler & D. Leonard, eds.
Genderwatch: ...still watching. Stoke-On-Trent: Trentham, pp. 62-64.

Mahr-George, Holger (1999): Determinanten der Schulwahl beim Ubergang in die Sekundarstufe I.
Opladen: Leske + Budrich.

Mastekaasa, A., & Smeby, J.-C. (2008). Educational choice and persistence in male- and female-
dominated fields. Higher Education, 55(2), 189-202.

Melhuish E., Phan, M.B., Sylva, K., Sammons, P., Siraj-Blatchford, I. & Taggart, B., 2008. Effects
of the home learning environment and preschool center experience upon literacy and
numeracy development in early primary school. Journal of Social Issues, 64(1), 95-114.

-LLP-1-2009-GR-KA1-KA1SCR Page 66 of 77



http://www.igmetall-itk.de/index.php?article_id=1173
http://www.vdi.de/uploads/media/Studie_fib_02.pdf
http://www.sia-bw.de/fileadmin/sia-bw/pdf/Drop-Out_Handlungsleitfaden.pdf
http://www.uni-due.de/genderportal/publikationsplattform_detail.php?id=326
http://www.wzb.eu/bal/aam/pdf/2009-501_leuze-rusconi.pdf

SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Menacher, P. (1994). Erkldrungsansidtze fiir geschlechtsspezifische Interessen- und
Leistungsunterschiede in Mathematik, Naturwissenschaften und Technik. Zentralblatt fiir
Didaktik der Mathematik, 1, 1-11.

Metz-Gockel, Sigrid (2005). Psychologisches und soziales Geschlecht. Zum Kontextbezug von
Interessenentwicklung in Schule und Hochschule. Zeitschrift fiir Frauenforschung &
Geschlechterstudien, 23 (1/2), 63-77.

Meyer, W.-U. & Dickhiduser, O. (1999). Gender differences in young childrens math ability
attributions. Universitdt Hildesheim: Abteilung fiir Psychologie.

Sammons, P., 1995. Gender, ethnic and socio-economic differences in attainment and progress: A
longitudinal analysis of student achievement over 9 years. British Educational Research
Journal,21(4), 465-485.

Sammons, P., Sylva, K., Melhuish, E., Siraj-Blatchford, 1., Taggart, B., Hunt, S. & Jelicic, H., 2008.
Effective pre-school and primary education 3-11 project: Influences on children’s cognitive
and social development in year 6. Research Brief DCSF-RB048-049, London: Department
for Children, Schools and Families.

Meuser, M. (2006). Geschlecht und Mdnnlichkeit. Wiesbaden: VS Verlag fiir Sozialwissenschaften.

Minks, Karl-Heinz (2002): Ingenieurinnen und Naturwissenschaftlerinnen - neue Chancen zwischen
Industrie- und Dienstleistungsgesellschaft. Hannover: Hochschul-Informations-System.

Nyssen, Elke (2004). Gender in den Sekundarstufen. In Glaser, Edith et al. (Eds.), Handbuch Gender
und Erziehungswissenschaft (pp.389-409). Bad Heilbrunn: Klinkhardt.

OECD. (2004). Information Technology Policy Survey. Retrieved March 25, 2009, from
http://www.oecd.org/dataoecd/48/39/35234360.pdf.

Pomerantz, E. M., & Murry Eaton, M. (2001). Maternal intrusive support in the academic context:
Transactional socialization processes. Developmental Psychology, 37(2), 174-186.

Praetorius, A.K., Greb, K., Lipowsky, F. & Gollwitzer, M. Lehrkréfte als Diagnostiker — Welche
Rolle spielt die Schiilerleistung bei der Einschétzung von mathematischen Selbstkonzepten?
Journal for Educational Research Online, 2 (1), 121-144.

Prenzel, M., Artelt, C. Baumert, J., Blum, W., Hammann, M., Klieme, E. & Pekrun, R. (Eds.) (2008).
PISA 2006 in Deutschland. Die Kompetenzen der Jugendlichen im dritten Léindervergleich.
Zusammenfassung. Retrieved March 24, 2009, from http://pisa.ipn.uni-
kiel.de/Zusfsg PISA2006_national.pdf.

Quaiser-Pohl, C., & Endepohls-Ulpe, M. (2010). Bildungsprozesse im MINT-Bereich: Partizipation,
Leistung und geschlechtsspezifische Unterschiede - eine Einfiihrung. In C. Quaiser-Pohl &
M. Endepohls-Ulpe (Eds.), Bildungsprozesse im MINT-Bereich. Interesse, Partizipation und
Leistungen von Mddchen und Jungen (pp. 7-11). Miinster: Waxmann.

Schramm, M., & Kerst, C. (2009). Berufseinmiindungen und Erwerbstditigkeit in den Ingenieur- und
Naturwissenschaften Retrieved 02.02.2010, from
http://www.his.de/pdf/22/MINT Gesamt 20090512.pdf

Schwarze, B. (2010). Einflussfaktoren auf das Technikinteresse von Maddchen und jungen Frauen. In
M. Matzner & 1. Wyrobnik (Eds.), Handbuch Mddchen-Pddagogik (pp. 256-268). Weinheim
Beltz.

Selimbegovic, L.; Chatard, A., Mugny, G. (2007). Can we encourage girls’ mobility towards
science-related careers? Disconfirming stereotype belief through expert influence. European
Journal of Psychology of Education, 22, Heft 3, pp. 275-290.

Rgl-LLP-1-2009-GR-KA1-KA1SCR Page 67 of 77



http://zdb-opac.de/SET=6/TTL=1/CMD?ACT=SRCHA&IKT=8506&TRM=2025848-3&PRS=HOL&HOLDINGS_YEAR=2005
http://zdb-opac.de/SET=6/TTL=1/CMD?ACT=SRCHA&IKT=8506&TRM=2025848-3&PRS=HOL&HOLDINGS_YEAR=2005
http://www.fachportal-paedagogik.de/fis_bildung/suche/fis_set.html?FId=601043
http://www.fachportal-paedagogik.de/fis_bildung/suche/fis_set.html?FId=601043
http://www.oecd.org/dataoecd/48/39/35234360.pdf
http://pisa.ipn.uni-kiel.de/Zusfsg_PISA2006_national.pdf
http://pisa.ipn.uni-kiel.de/Zusfsg_PISA2006_national.pdf

SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Solga, H., & Pfahl, L. (2009). Doing Gender im technisch-naturwissenschaftlichen Bereich. In J.
Milberg (Ed.), Forderung des Nachwuchses in Technik und Naturwissenschaft (pp. 155-219).
Berlin: Springer.

Sonnert, G. (2009). Parents who influence their children to become scientists: Effects of gender and
parental education. Social Studies of Science, 39(6), 927-941.

Statistisches Bundesamt (Destatis), Gesellschaft sozialwissenschaftlicher Infrastruktureinrichtungen
(GESIS-ZUMA), & Wissenschaftszentrum Berlin fiir Sozialforschung (WZB) (2008).
Datenreport 2008. Ein Sozialbericht fiir die Bundesrepublik Deutschland. Retrieved
02.02.2010, from
http://www.destatis.de/jetspeed/portal/cms/Sites/destatis/Internet/DE/Content/Publikationen/
Querschnittsveroeffentlichungen/Datenreport/Downloads/Datenreport2008,property=file.pdf

Womeng Consortium (Ed.) (2005). Creating cultures of success for women engineers. Synthesis
Report. Retrieved 01.09.2010, from
http://www.womeng.net/overview/Synthesis_Report.pdf

Ziegler, A. (2002). Reattributionstrainings. Auf der Suche nach den Quellen der
Geschlechtsunterschiede im MNT-Bereich. In: Harald Wagner (Hg.), Hoch begabte Mddchen
und Frauen. Bad Honnef 2002, 85-97.

Ziegler, A., Schirner, S., Schimke, D., & Stoeger, H. (2010). Systemische Médchenférderung in
MINT: Das Beispiel CyberMentor. In C. Quaiser-Pohl & M. Endepohls-Ulpe (Eds.),
Bildungsprozesse im MINT-Bereich. Interesse, Partizipation und Leistungen von Mddchen
und Jungen (pp. 109-126). Miinster: Waxmann.

Zimmer, K., Burba, D. & Rost, J. (2004): Kompetenzen von Jungen und Médchen. In Deutsches
PISA —Konsortium (Hrsg.), PISA 2003. Der Bildungsstand der Jugendlichen in Deutschland
— Ergebnisse des zweiten internationalen Vergleichs (p. 211 — 223). Miinster u. a.: Waxmann.

Rgl-LLP-1-2009-GR-KA1-KA1SCR Page 68 of 77




SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Annex 1.1. Career guidance in general

Name Description Link
Arbeitsargentur Bietet Berufberatungsmdglichkeiten fiir: Schiiler, www.arbeitsagentur.d
Studenten, Arbeitslose und Hochschulabsolventen S
BIZ Spezielles Informationszentrum fiir Schiiler und www.arbeitsagentur.d
Lehrer tiber Ausbildung und Studium e/nn_26266/Navigati
on/zentral/Buerger/Z
wischenzeit/BIZ/BIZ-
Nav.html#d1.1
Planet Beruf Spezielles Angebot fiir Schiiler mit Bewerbungstipps http://www.planet-
und Beratung zu Ausbildungsberufen beruf.de/
EINSTIEG GmbH Informationen zum Studium, Ausbildung, Beruf www.einstieg.com

Annex 1.2. Career guidance for women in STEM

Name Description Link
] Die  Maidchen  lernen am  Girls’ Day
Bundesweite . L . .
.. Ausbildungsberufe und Studiengénge in Technik, IT,
Koordinierungs . .
. Handwerk und Naturwissenschaften kennen, in .
stelle Girls' Day . . www.girls-day.de/
. denen Frauen bisher eher selten vertreten sind oder
- Midchen- o . .
begegnen weiblichen Vorbildern in
Zukunftstag

Fiihrungspositionen aus Wirtschaft oder Politik.

Programm des

Ministeriums
fiir . . ) ) )
u. Studienberatung fiir Beruf und Karriere in www.schuelerinnen
Wissenschaft, . .
Naturwissenschaft und Technik -forschen.de
Forschung und
Kunst Baden-
Wiirttemberg
TasteMINT ist ein innovatives personales Potenzial-
Assessment-Verfahren, das Abiturientinnen an der htto:// tastemi
. . - i J/WwWw.
Tastemint Schnittstelle Schule — Hochschule die Moglichkeit ot ze /
bietet, ihre Stirken fir den MINT-Bereich zu -
erproben.
Bundesministeri . ) http:// frauen
Informationsangebot zu Frauen und Karriere DWW LA

um fiir Familie,

machenkarriere.de/

-LLP-1-2009-GR-KA1-KA1SCR

Page 69 of 77



http://www.arbeitsagentur.de/nn_26266/Navigation/zentral/Buerger/Zwischenzeit/BIZ/BIZ-Nav.html#d1.1
http://www.arbeitsagentur.de/nn_26266/Navigation/zentral/Buerger/Zwischenzeit/BIZ/BIZ-Nav.html#d1.1
http://www.arbeitsagentur.de/nn_26266/Navigation/zentral/Buerger/Zwischenzeit/BIZ/BIZ-Nav.html#d1.1
http://www.arbeitsagentur.de/nn_26266/Navigation/zentral/Buerger/Zwischenzeit/BIZ/BIZ-Nav.html#d1.1
http://www.arbeitsagentur.de/nn_26266/Navigation/zentral/Buerger/Zwischenzeit/BIZ/BIZ-Nav.html#d1.1

SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Senioren,
Frauen und
Jugend

(Berufseinstieg, Selbststdndigkeit, Wiedereinstieg)

Home/

MINT Zukunft

Angebot zur Férderung der MINT-Kompetenzen und

http://www.mintzuk

unftschaffen.de/nav

schaffen Berufsorientierung im technischen Bereich igator/suche/show/7
2
Annex 1.3. Aptitude tests for STEM
Name Description Link
Think Ing - | Kostenloser Eignungstest der Initiative ,,Think Ing*“ des http://www.think-
Arbeitgeberver- Arbeitgeberverbands Gesamtmetall, der die Eignung ing.de/think-
band fiir ein Ingenieursstudium beurteilt. ing/die-
Gesamtmetall qualifikationen/eign
ungstest
IT-Berufe.de Zwei kostenlose Tests des IT-Berufsportals des http:/www.it-
) Arbeitgeberverbands ~ Gesamtmetall, die  die berufe.de/index.php
(Arbeitgeberver allgemeine Befihigung fiir den IT-Beruf ermitteln node=6
-band und spezifische IT-Berufsfelder fiir Kandidatinnen
Gesamtmetall) und Kandidaten herausfinden.
Ludwig- Kostenloser, sehr umfangreicher FEignungstest des http:/www.pms.ifi.
Maximilians- Instituts fiir Informatik der Ludwig-Maximilians- Imu.de/eignungstest
Universitiit Universitdt Miinchen fiir angehende Informatik- /
Miinchen Studentinnen und -Studenten.
Ruhr- Kostenloser, ausfiihrlicher Online-Test zur Ermittlung www.ruhr-uni-
Universitiit von personlichen Stiarken und Schwéchen sowie bochum.de/borakel/
Bochum moglichen Berufswegen von der Ruhr-Universitit mein-

Bochum.

berufsweg.htm
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Annex 2. Initiatives

- Technische Universitét
Miinchen

Maidchenarbeit ein anregendes Umfeld zu schaffen. Die
Agentur baut auf dem Ferienprogramm Mddchen
machen Technik auf.*

Die Universitdt der Bundeswehr Miinchen beteiligt sich
regelmifBig an dem Projekt.

Name Description Link
»Die Agentur Middchen in Wissenschaft und Technik hat
die Aufgabe, fiir technisch-naturwissenschaftlich
interessierte und begabte Schiilerinnen aller Altersstufen )
Agentur Midchen in & . . https://portal. myturn.
> an  Hochschulen, Forschungseinrichtungen sowie de/am/index html alt
Wissenschaft und . . X E—
Technik Schulen und FEinrichtungen der Kinder- Jugend- und ernativ
i

http://www.unibw.de/
praes/universitaet/akt

uelles/biosignale

»Die Berufsbilder im Ingenieurbereich verdndern sich
und werden attraktiver fiir junge Frauen. Die Initiative
be.ing stellt Tatigkeitsfelder und interessante Frauen aus
der so genannten "Méannderdomaine Technik" vor.*

ARD/ZDF Forderpreis
2009 ,»ARD und ZDF verleihen den Forderpreis fiir exzellente
. . http://www.ard-zdf-
Abschlussarbeiten von Frauen n den .
. . foerderpreis.de
Frauen + Ingenieurwissenschaften.*
Medientechnologie
»Informatik ist ein Beruf fiir junge Frauen. Mit diesem
Studium bekommen sie Zugang zu interessanten
Tatigkeitsfeldern in Medizin, Medien und vielen mehr.
) Die Initiative be.it berichtet iiber diese Moglichkeiten
be.it . . o « }
und stellt junge, erfolgreiche Informatikerinnen vor. http://www.werde-
be.ing informatikerin.de/

Center of Excellence —
Women and Science
(CEWS)

»Das Kompetenzzentrum Frauen in Wissenschaft und
Forschung CEWS ist der nationale Knotenpunkt zur
Verwirklichung der Chancengleichheit von Frauen und
Mainnern in Wissenschaft und Forschung in Deutschland.
Fir dieses Politikfeld gibt das CEWS DenkanstoBe,
initiiert Verédnderungsprozesse, die es wissenschaftlich
begleitet, und gestaltet die erforderlichen
Transferprozesse zwischen Wissenschaft und Politik
aktiv mit.*

http://www.cews.org

-LLP-1-2009-GR-KA1-KA1SCR

Page 71 of 77



https://portal.mytum.de/am/index_html_alternativ
https://portal.mytum.de/am/index_html_alternativ
https://portal.mytum.de/am/index_html_alternativ
http://www.unibw.de/praes/universitaet/aktuelles/biosignale
http://www.unibw.de/praes/universitaet/aktuelles/biosignale
http://www.unibw.de/praes/universitaet/aktuelles/biosignale
http://www.ard-zdf-foerderpreis.de/
http://www.ard-zdf-foerderpreis.de/
http://www.werde-informatikerin.de/
http://www.werde-informatikerin.de/
http://www.cews.org/

SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Deutscher
Akademikerinnen Bund
e.V.

Arbeitskreis Frauen in
Naturwissenschaft und
Technik im Deutschen

Ziele: ,,Akademikerinnen zu befdhigen, ihr Fachwissen
wirkungsvoll zu nutzen, den Status von Frauen und
Midchen durch Gendermainstreaming zu verbessern,
lebenslanges Lernen zu fordern, dem Lebensmodell
Karriere mit Kindern zum Erfolg zu verhelfen*

http://www.dab-
ev.org/

http://www.dab-
ev.org/index.php?id=
33

Deutscher Frauenrat:
Lobby der Frauen -
Bundesvereinigung von
Frauenverbéinden und
gemischter Verbinde in
Deutschland e.V.

,Der Deutsche Frauenrat hat sich in seiner iber
fiinfzigjdhrigen Geschichte zur wichtigsten Lobby von
Frauen in diesem Land entwickelt. [...] Der Deutsche
Frauenrat ist die Vereinigung von aktuell 56 bundesweit
aktiven Frauenverbdnden und -organisationen. Zu
unseren Mitgliedern zihlen konfessionelle Verbande und
Berufsverbdnde, die Frauengruppen der Parteien, der
Gewerkschaften und des Deutschen Olympischen
Sportbundes,  aullerdem  {iberkonfessionell = und
tiberparteilich arbeitende Organisationen mit vielfaltigen
sozialen und politischen Aufgaben.*

http://www.frauenrat.

de

Deutscher
Ingenieurinnen Bund
e.V.

20 Jahren setzt sich der deutsche
Ingenieurinnenbund fiir Frauen in technischen Berufen
ein. Das bundesweit aktive Netzwerk besteht aus derzeit
18 Regionalgruppen. Neben gegenseitiger personlicher
Unterstlitzung in beruflichen und fachlichen Fragen, liegt

,Selt  Uber

der Schwerpunkt in der nationalen und internationalen
Lobby- und Gremienarbeit.*

http:// www.dibev.de/

»Anliegen von CyberMentor ist es, das Interesse und die

Beteiligung von  Médchen am  MINT-Bereich

(Mathematik, Informatik, Naturwissenschaften und https://www.cyberme
CyberMentor . . . .

Technik) zu steigern. Durch die Teilnahme am E- ntor.de

Mentoring-Programm  profitieren Schiilerinnen und

Mentorinnen von verschiedenen Angeboten.*

,Die Ziele von do-Ing in Aachen sind: Médchen und

Frauen fiir Technik faszinieren! Fiir ein spannendes und

. . . . - http://www.do-
do-Ing interessantes  Ingenieurstudium  begeistern! ~ Uber .

L. ] . ing.rwth-aachen.de
Studieninhalte und die guten Berufsaussichten

informieren!* (Projektzeitraum: 1999-2004)

Einstieg Informatik

»Einstieg Informatik ist das zentrale Projekt zur
Vermittlung von Informatik an Kinder und Jugendliche
2006. Mit

Workshops und Aktionen auf Messen und iiberall dort

im Informatikjahr - Wissenschaftsjahr
wo viele Jugendliche erreicht werden, wollen wir

Informatik allgemein verstindlich und spannend

http://www.einstieg-
informatik.de
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darstellen. Dariiber hinaus sollen Jugendliche begeistert
werden sich auch ndher mit der Informatik zu
beschéftigen.

Erster Deutscher
Frauenstudiengang
Informatik und
Wirtschaft (FIW)

»Obwohl Frauen gute Voraussetzungen fiir ein
Informatik-Studium mitbringen, sind sie mit nur 20 %
unter den Studierenden zu finden. Damit nutzen sie ihr
Potenzial fiir chancenreiche Zukunftsberufe nicht aus.
Frauen wihlen zumeist Studienrichtungen wie Sprach-
und Kulturwissenschaften, in denen sie spéter leider
weder gute Berufsaussichten haben noch ein hohes
Einkommen erzielen. Wir wollen mehr Frauen als bisher
fiir ein Informatik-Studium motivieren und ihnen den
selbstverstidndlichen Umgang mit Technik ermdglichen.
Damit folgen wir dem Vorbild vieler amerikanischer
Women Colleges und deutscher Frauenstudienginge.*

http://fiw.f4.fhtw-
berlin.de

FiT e.V. - Frauen in der
Technik

»Flexibel und mit gebiindeltem Know-how Projekte zu
Frauen @ und  Technik /  Naturwissenschaften
durchzufiihren - dazu haben wir uns in dem als
gemeinniitzig anerkannten Verein Frauen in der Technik
- FiT- e.V. zusammengeschlossen.*

http://www.fitev.de

Frauen in der

Dieses Werk entstand im Rahmen des Projekts ,,Frauen

http://www.frauen-

Naturwissenschaft und
Technik e. V. (NUT)

NUT e.V. ist ein Zusammenschlufl von Frauen, die in
naturwissenschaftlichen und technischen Bereichen
arbeiten oder studieren.

Geschichte der . . . e informatik-
) . in der Geschichte der Informationstechnik®. .
Informationstechnik eschichte.de
) »Der Verein Frauen in Naturwissenschaft und Technik
Frauen in

http://www.nut.de

Frauen machen
Karriere

Dossier
Mathematikerinnen

»Mathematik war lange Zeit ein méinnerdominiertes
Fach. Heute gibt es fast genauso viele Mathematik-
Studentinnen wie -Studenten und sie haben attraktive
Berufsaussichten. Eine Karriere in der Forschung, eine
erfolgreiche Laufbahn in der Wirtschaft oder ein
Berufsweg in der Lehre - die Moglichkeiten mit
Mathematik sind vielfdltig. Das zeigt das neue Dossier
,,Zahlenkinstlerinnen‘ auf frauenmachenkarriere.de.*

http://www.frauenma
chenkarriere.de/Branc

heninformationen/Bil
dung_und_Forschung
/dossier_mathematike
rinnen/
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Genderaktivititen im
Wissenschaftsjahr 2006

»Die Verankerung des Gendergedanken in den
Wissenschaftsjahren und die ausdriickliche Ansprache
des weiblichen Nachwuchses war Ziel des vom
Bundesministerium fiir Bildung und Forschung (BMBF)
geforderten und inzwischen abgeschlossenen Projektes

Genderaktivitditen im Wissenschafisjahr 2006.%

http://www.kompeten
zz.de/Genderaktivitae
ten

,»Um besonders Frauen zu einer Qualifizierung im
Bereich Netzwerktechnik zu ermutigen, und ihnen damit
eine deutlich verbesserte Positionierung in ihrem
spiateren Beruf zu ermoglichen, startete der Verein
Frauen geben Technik neue Impulse e.V. gemeinsam mit
der Cisco Systems GmbH und der Fachhochschule
Bielefeld das Projekt Gender Networking. Das

http://www.gender-
networking.de/

AG Frauen und
Informatik

Girls go Informatik

(FRAUINFORM) der Gesellschaft fiir Informatik e.V.
(GI) setzt sich fiir eine Gestaltung und Anwendung von
Informationstechnik, die sich an den Interessen von
Frauen orientiert, ein.

Girls go Informatik — Informationstage (2001-2006) zum
Informatikstudium fiir Frauen.

Gender Networking Qualifizierungsprogramm schlief3t mit einem
international anerkannten Weiterbildungszertifikat ab.
. . http://www.kompeten
Im Rahmen des Projekts wurden zusammen mit den .
) T zz.de/Projekte/Alle-
Partnerinnen und Partnern Qualitdtskriterien und neue Proiektc-A-
curriculare Elemente unter Genderaspekten entwickelt, Z/GenderNetworking
die das Bewusstsein von Dozentinnen und Dozenten und
Lehrenden fiir neue Zielgruppen in der Netzwerktechnik
schirfen und mehr Frauen fiir dieses Feld gewinnen.*
Gesellschaft fiir i it ; hitp://www.gi-
»Die Fachgruppe Frauenarbeit in der Informatik
. ev.de/themen/frauen-
Informatik e.V.

in-der-informatik/

http://wwwl.gi-
ev.de/fachbereiche/fa

81/

www.girls-go-
informatik.de

Girls’ Day — Miidchen-
Zukunftstag

Neue Wege fiir Jungs

»Am Girls'Day - Maidchen-Zukunftstag  haben
Schiilerinnen Einblick in Berufsfelder, die Midchen im
Prozess der Berufsorientierung nur selten in Betracht
ziehen. In erster Linie bieten technische Unternehmen
und Abteilungen, sowie Hochschulen, Forschungs-
zentren und &dhnliche Einrichtungen am Girls'Day
Veranstaltungen fiir Médchen an.*

http://www.girls-
day.de

http://www.neue-

wege-fuer-
jungs.de/Neue-Wege-

fuer-
Jungs/Jungenangebot
e-nicht-nur-am-Girls-
Day

Girls-inform.de —
Christian-Albrechts-

Hgirls-inform.de ist eine Initiative des Instituts fiir
Informatik der Christian-Albrechts-Universitidt zu Kiel,

http://www.girls-

Universitit zu Kiel um Maidchen und junge Frauen an das Studium der inform.de
Informatik heranzufithren. Sie besteht aus einem
g8-LLP-1-2009-GR-KA1-KA1SCR Page 74 of 77
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Spektrum an  Veranstaltungen, von  Schnupper-
studiumswochen iiber Vortrdge zur Berufsorientierung
bis zu Veranstaltungen im Rahmen des Girls' Day
(Médchenzukunftstag).*

Idea - Mentoring fiir
Schiilerinnen und
Studentinnen in
Naturwissenschaft und
Technik

»idea - das ist ein neues Service- und Beratungsangebot
der Freiburger Universitit fiir Studentinnen der
naturwissenschaftlich-technischen Fécher und
interessierte Schiilerinnen. idea bietet Studentinnen und
Schiilerinnen: die Teilnahme an unserem
Mentoringprogramm, ein interaktives Portal mit
Informationen zu Studiengingen und Berufen aus
Naturwissenschaft und Technik und anderen aktuellen
Themen, die Moglichkeit eines  gegenseitigen
Austausches und der Vernetzung.*

http://www.idea.uni-
freiburg.de

idee it

»Das idee it -Netzwerk mochte Médchen und junge
Frauen unterstiitzen, sich fiir die neuen und spannenden
IT-Berufe zu entscheiden.*

http://www.idee-it.de

Informatica Feminale

,,Deutschlandweites Sommerstudium fiir Frauen in der
Informatik. Die Informatica Feminale bietet jahrlich
kompakte Lehre zur Informatik fiir Studentinnen aller
Hochschularten und fiir an Weiterbildung interessierte
Frauen. Studieneinstieg, Verbleib im  Studium,
Berufsiibbergang und  lebenslanges Lernen  auf
universitirem Niveau stehen dabei gleichermaflen im
Blickfeld. Dozentinnen und Teilnehmerinnen kommen
aus dem In- und Ausland. Das Sommerstudium in der
Universitit Bremen ist ein Ort des Experimentierens, um
neue Konzepte fiir das Informatikstudium zu finden.*

http://www.informati
ca-feminale.de

Ingenieurinnennetzwerk
—IngNet e.V.

Ziele: ,,Professionelle Zusammenarbeit von Frauen aus
technischen Berufen, Fachspezifische und
bedarfsorientierte Weiterbildung, Gegenseitige
Unterstiitzung im beruflichen Alltag, Verbesserung der
rechtlichen Situation  von angestellten  und
selbststdndigen Ingenieurinnen im Beruf™

http://www.ingnet-
online.de

Jump in MINT

,»Auf diesem Portal findest du viele Informationen, Tipps
und Angebote, mit denen wir dich unterstiitzen mdchten,
den fir dich passenden Beruf zu finden:
Berufsbeschreibungen, Ausbildungsplatzborsen, Bewer-
bungstipps, Veranstaltungen, Informationsangebote fiir
Deine Kommunikations- und Prisentationsfahigkeit,
Links iiber Links zu weiterfiihrenden Informationen und
vieles mehr. Dabei werfen wir immer wieder einen ganz

http://www.jump-in-
mint.de
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besonderen Blick auf die Welt der MINT-Berufe.*

Komm mach MINT

,Internetseite des Nationalen Pakts fiir Frauen in MINT-
Berufen. Der nationale Pakt zwischen Politik,
Wirtschaft, Wissenschaft und Medien soll das Bild der
MINT-Berufe in der Gesellschaft verdndern, junge
Frauen fiir naturwissenschaftliche wund technische
Studienginge begeistern sowie Hochschulabsolventinnen
fiir Karrieren in der Wirtschaft zu gewinnen.*

http://www.komm-
mach-mint.de

Kompetenzforum
Genderforschung in
Informatik und
Naturwissenschaften

»In unserem Forum lehren und forschen kompetente
Wissenschaftlerinnen zur Gender-Thematik in ihren
Fachgebieten. Besonderes Augenmerk liegt auf der
Schnittstelle zwischen Informatik und Naturwissen-
schaft, die sich in ihren Modellbildungen gegenseitig
durchdringen.*

http://gin.iig.uni-
freiburg.de/h_seite.ph

p?h_men=1

MINT role models

Um den weiblichen Nachwuchs in  diesen
Zukunftsbereichen zu fordern, hat der VDI Verein
Deutscher Ingenieure e.V. zusammen mit weiteren
Projektpartnern (Ingenieurinnen-Netzwerk und
naturwissenschaftliche Institutionen) das Projekt MINT
Role Models ins Leben gerufen. Das Projekt ist Teil des
Nationalen Paktes fiir Frauen in MINT-Berufen "Komm,
mach MINT." und wird vom Bundesministerium fiir
Bildung und Forschung (BMBF) gefordert. Ziel des
Projektes ist es, iiber weibliche Vorbilder junge Frauen
fiir naturwissenschaftliche und technische Studienginge
zu begeistern sowie Hochschulabsolventinnen dieser
in Wirtschaft und

Fachrichtungen fiir Karrieren

Wissenschaft zu gewinnen

http:// www.mintrole
models.de/

MINT Zukunft schaffen

Die Initiative ,,MINT Zukunft schaffen* steht fiir den
iibergreifenden Fordergedanken, junge Menschen in
Deutschland fir Mathematik, Informatik
Naturwissenschaften und Technik zu faszinieren. Sie hat
als  Multiplikationsplattform  die  Aufgabe, das
Engagement von Wirtschaft, Bildungstridgern und Politik

ganz

in diesem Bereich zu stirken, um den Fachkréftemangel
in MINT entgegenzuwirken. In weiteres Ziel ist es ein
Botschafternetzwerk zu schaffen, das den alltiglichen
Nutzen von MINT und die guten Karrierechancen
offentlich zu machen.

http://www.mintzuku
nftschaffen.de/

Technikum

Das Technikum
auslaufen. Praktika

1.10.2010
im Technikum konnen noch bis

wird ab dem

einschlieBlich zum 30.09.2010 begonnen werden. Die

http://www.techniku

m.de/

-LLP-1-2009-GR-KA1-KA1SCR

Page 76 of 77



http://www.komm-mach-mint.de/
http://www.komm-mach-mint.de/
http://gin.iig.uni-freiburg.de/h_seite.php?h_men=1
http://gin.iig.uni-freiburg.de/h_seite.php?h_men=1
http://gin.iig.uni-freiburg.de/h_seite.php?h_men=1

SESTEM — Supporting Equality in Science Technology and Mathematics related choices of careers

Dauer eines Praktikums betrdgt bis zu acht Monate.
Technikum-Betriebe erhalten fiir die Praktika, die bis
zum 30.09.2010 beginnen weiterhin eine Forderung. Das
Technikum ist ein Praktikum zur Studien- und
Berufsorientierung im MINT-Bereich (Mathematik,
Informatik, Natur- und Ingenieurwissenschaften bzw.
Technik). Schulabgéngerinnen und Schulabgénger
lernen wéhrend des Technikums technisch-
naturwissenschaftliche Berufe kennen.
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