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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 girlsô 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 ñSESTEM Part II ï 

Resultsò. 
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0. Overview  

The following report was written in the context of the Lifelong Learning Programme project 

SESTEM ï 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 

womenôs 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 ñPart I ï The state of affairsò. 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 studentôs 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 pupilsô 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 ñSESTEM Part II ï Resultsò. 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.  



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

 

 505437-LLP-1-2009-GR-KA1-KA1SCR Page 6 of 77 

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 (ñLänderò), 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): 

1. pre-primary education 

2. primary education 

3. lower and upper secondary education 

4. post-secondary and tertiary education 

5. 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 (ñLªnderò) which make independent, 

political decisions with respect to educational 

questions. Thus, differences in educational system 

are presented in this report. 

In the following, the characteristics of the German 

education system will be illustrated, starting from 

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 

(ñKindergartenò) and further education years. 

Generally, compulsory education begins between 

the ages of six and seven and ends when the pupil 

reaches 16 years of age.  

 

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 (ñGrundschuleò) 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 (ñHauptschule, Realschule, Gymnasiumò) or comprehensive school 

(ñGesamtschuleò), depending on their grades and teachersô 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 parentsô 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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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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These  annotations for figure 1.3  are 
directly cited from KMK (2009, pp. 3 -6).  

 

 

The distribution of the school population in grade 8 as per 
2007 taken as a national average is as follow s: 
Hauptschule 20.6 per cent, Realschule 26.5 per cent, 
Gymnasium 33.4 per cent, integrierte Gesamtschule 8.5 
per cent, types of school with several courses of education 
6.4 per cent, special schools 3.8 per cent. The ability of 
pupils to transfer between school types and the recognition 
of school - leaving qualifications is basically guaranteed if 
the preconditions agreed between the Länder are fulfilled. 
The duration of full - time compulsory education 
(compulsory general education) is nine years (10 years in  
four of the Länder) and the subsequent period of part - time 
compulsory education (compulsory vocational education) is 
three years.  

1.  In some Länder special types of transition from pre -
school to primary education ( Vorklassen, 
Schulkindergärten ) exist. In Be rlin and Brandenburg 
the primary school comprises six grades.  

2.  The disabled attend special forms of general -
education and vocational school types (partially 
integrated with non -handicapped pupils) depending 
on the type of disability in question. Designatio n of 
schools varies according to the law of each Land.  

3.  Irrespective of school type, grades 5 and 6 constitute 
a phase of particular promotion, supervision and 
orientation with regard to the pupil's future 
educational path and its particular direction 
(Ori entierungsstufe or Förderstufe ).  

4.  The Hauptschule and Realschule courses of education 
are also offered at schools with several courses of 
education, for which the names differ from one Land 
to another. The Mittelschule (Sachsen), Regelschule 
(Thüringen), Er weiterte Realschule (Saarland), 
Sekundarschule (Bremen, Sachsen -   Anhalt), 
Integrierte Haupt -  und Realschule (Hamburg), 
Verbundene oder Zusammen gefasste Haupt und 
Realschule (Berlin, Hessen, Mecklenburg -
Vorpommern, Niedersachsen) Regionale Schule 
(Mecklen burg -Vorpommern, Rheinland -Pfalz), 
Oberschule (Brandenburg), Duale Oberschule 
(Rheinland -Pfalz), Regionalschule (Schleswig -
Holstein) and Gemeinschaftsschule (Schleswig -
Holstein), as well as comprehensive schools 
(Gesamtschulen) fall under this category.  

5.  The Gymnasium course of education is also offered at 
comprehensive schools ( Gesamtschule ). In the 
cooperative comprehensive schools, the three 
courses of education ( Hauptschule, Realschule and 
Gymnasium ) are brought under one educational and 
organisational u mbrella; these form an educational 
and organisational whole at the integrated 
Gesamtschule . The provision of comprehensive 
schools ( Gesamtschulen ) varies in accordance with 
the respective educational laws of the Länder.  

6.  The general education qualification s that may be 
obtained after grades 9 and 10 carry particular 
designations in some Länder. These certificates can 
also be obtained in evening classes and at vocational 
schools.  

At the end of this  report a glossary 
provides  additional information and 

expl anations of the different terms.  

 

7.  Admission to the Gymnasiale Oberstufe requires a 
formal entrance qualification which can be obtained 
after grade 9 or 10. At present, in the majority of 
Länder the Allgemeine Hochschulreife can be 
obtained after the succes sful completion of 13 
consecutive school years (nine years at the 
Gymnasium ). Yet in almost all Länder the gradual 
conversion to eight years at the Gymnasium is 
currently under way, where  the Allgemeine 
Hochschulreife can be obtained after a 12 -year 
course  of education.  

8.  The Berufsoberschule has so far only existed in a few 
Länder and offers school - leavers with the Mittlerer 
Schulabschluss who have completed vocational 
training or five yearsô working experience the  
opportunity to obtain the Fachgebundene 
Hochschulreife . Pupils can obtain the Allgemeine 
Hochschulreife by proving their proficiency in a 
second foreign language.  

9.  The Fachoberschule is a school type lasting for two 
years (grades 11 and 12) which admits pupils who 
have completed the Mittlerer Sch ulabschluss and 
qualifies them to study at a Fachhochschule . Pupils 
who have successfully completed the Mittlerer 
Schulabschluss and have been through initial 
vocational  training can also enter the Fachoberschule 
directly in grade 12. The Länder may also e stablish a 
grade 13. After successful completion of grade 13, 
pupils can obtain the Fachgebundene Hochschulreife 
and under certain conditions the Allgemeine 
Hochschulreife .  

10.  Berufsfachschulen are full - time vocational schools 
differing in terms of entrance requirements, duration 
and leaving certificates. Basic vocational training can 
be obtained during  one -  or two -year courses at 
Berufsfachschulen and a vocational qualification is 
available at the end of two -  or three -year courses. 
Under certain conditions t he Fachhochschulreife can 
be acquired on completion of a course lasting a 
minimum of two years.  

11.  Extension courses are offered to enable pupils to 
acquire qualifications equivalent to the Hauptschule 
and Realschule leaving certificates.  

12.  Fachschulen cater for vocational continuing education 
(1 -3 year duration) and as a rule require the 
completion of relevant vocational training in a 
recognised occupation and subsequent employment. 
In addition, the Fachhochschulreife can be acquired 
under certain conditions.   

13.  Including institutions of higher education offering 
courses in particular disciplines at university level 
(e.g. theology, philosophy, medicine, administrative 
sciences, sport).  

14.  Pädagogische Hochschulen (only in Baden -
Württemberg) offer training courses for teachers at 
various types of schools. In specific cases, study 
courses leading to professions in the area of 
education and pedagogy outside the school sector 
are offered as well.  

15.  The Berufsakademie is a tertiary sector institution in 
some Länder offer ing academic training at a 
Studienakademie (study institution) combined with 
practical in -company professional training in keeping 
with the principle of the dual system. As at January 
2009  
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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
th
 grade. In 9

th
 grade of the Hauptschule, pupils 

graduate officially from school with a ñqualifizierenden Hauptschulabschlussò 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
th
 grade). 

Thus, they will achieve higher education opportunities with respect to their career. Pupils 

from the Realschule will finish their 10
th
 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
th
 or 13

th
 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.  

 

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-

Bildungssysteme#/beitrag/interaktiv/1074836/Die-unterschiedlichen-Bildungssysteme) 

c) Graduation of upper secondary school (after 12
th

/ 13
th

 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 ñnumerus claususò 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 ñZentralstelle f¿r die 

Vergabe von Studienplªtzen (ZVS)ò 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 ñStiftung f¿r Hochschulzulassungò (see: http://www.hochschulstart.de/). 

The Stiftung für 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 ñAbiturnoteò (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-Universität (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. 

http://www.hochschulstart.de/
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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 womenôsô 

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 ñBerufsinformationszentrumò 

(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 



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

 505437-LLP-1-2009-GR-KA1-KA1SCR Page 13 of 77 

training and study subjects. For pupils who graduate from Hauptschule or Realschule could get 

contact several career guidances e.g. ñPlanet Berufò (http://www.planet-beruf.de/) or ñEinstieg 

GmbHò (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 ñGirlsô dayò (www.girls-day.de/), ñtastMINTò (http://www.tastemint.de/) or ñMINT Zukunft 

schaffenò (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 ñGirlsô 

dayò in Germany, where different universities, research institutes and companies take part once a 

year, females pupils commencing on 5
th
 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
th
 or 12

th
/ 13

th
 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 ñthink ingò (http://www.think-ing.de/think-ing/die-qualifikationen/eignungstest) for 

testing pupilsô interests and skills in engineering. Another initiative for testing IT-aptitude is ñIT-

Berufe.deò (http://www.it-berufe.de/index.php?node=6). Additionally on this homepage different 

IT professions will be introduced for pupilsô 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 ñgender gapò 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 

ñleaky pipelineò during womenôs 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, pupilsô interest, 

pupilsô 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. 

 

 

 

 

http://www.planet-beruf.de/
http://www.think-ing.de/think-ing/die-qualifikationen/eignungstest
http://www.it-berufe.de/index.php?node=6
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Educational stages
1
 

 

 Primary 

school 

Secondary 

school 

University Profession 

Statistical Data 

x  

(After fourth 

grade) 

 

x 

(Entrance to 

secondary 

school) 

 

x 

(Enrolled 

student 

numbers) 

x 

 

(Employment)  

Interest x x   

Self-concept 

mathematics 
x x   

Self-concept 

science 
x x   

Attribution  x   

Influence peers  x   

Social 

background 
x    

Dropout   x  

Income    x 

Reflection x x x x 

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 ôschool performances. These transnational 

studies (e.g. PISA) are based on the finding of gender research approaches which aim to 

                                                      

1
 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 pupilsô 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 ñKindergartenò (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 childrenôs 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 pupilsô 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, pupilsô 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 teachersô school preference for pupils as well as between the parentsô 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
 2
. 

 

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
th
 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 girlsô achievement of 519 points. The 

Mean variation of performance in Germany was to a relatively low extending in comparison to 

                                                      

2
 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. 

 

 

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 (ñJungenò) and girls (ñMªdchenò) was four points but this 

difference between boys (609) and girls (605) was not significant. In contrast, German pupils 

(ñDeutschlandò) 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 girlsô 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. 

 
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 Germansô result: They only reach 476 points. Similar to the 

placement in the ranking of the mathematics competency, the German pupils also achieved the 

12
th
 place out of 44 participants with regard to the science competency. Singapore has the highest 

test result with 587 points. 
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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 girlsô and boysô 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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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 pupilsô 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  
% M g (SE) % M b (SE) 

M b �± M 
g 

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 


























































































