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Structure 

Current situation in Germany

Gap between education at school and 
further education

Basic competencies – structure and some 
examples

Open questions



• 16 states with 16 ministries for 
education are selfresponsible for the 
mathematical content in school

• 16 different curricula
• 16 different timetables
• Different  ways to become a teacher
• Up to now 16 different final 

examinations with different structures 
and different permissions according to 
the use of digital tools

• …

• So called „competence orientated 
„Bildungsstandards“ for grade 1-10 and 
for the „Abitur“ do exist

• Since two years we have been on the 
way to a centralized final examination

But:



What is the change of the area of a 
rightangled triangle in percentage
if one cathetus is shortened by 20% and the
other one is enlarged by 20%?

At the end of the first semester only 6 of
72 students could solve this task
(Frankfurt University students of
engineering wrote a test on 30.7.2016)





R. Bruder, 2013



Basic 
Knowledge 

and 
Competencies

Mathematical knowledge, abilities and skills 
which should be permanently available at the end 
of secondary I and II
This means
Mathematical terms, correlations,  algorithm and 
concepts
Without using any kind of  (digital) helpful tools  

?



What does exist?



Commission of 9 members of the
main associations of
„real“ mathematicians (DMV)
Didacts of Math (GDM)
STEM-Teachers (MNU) 
Three each

University has to pick up students
from the schools

School has to improve the
competencies of the school
leavers



Conference in May 2017 in 
Münster 

How big is the gap between
school and university and how
can we cope with it



Another example

• The sum of 11 and 17 is an even number.
• Is this true for each sum of any two odd numbers?

Results of first semester math teacher students



Next example
• Given the family of curves

25,15,0²75,02²)( +--×+-== aaxaxxfy a

Do all graphs of the family have
two zeros?

CAS does the computation, but...

Is this still a basic competence?



Do we need according to the structure

• more math in the time table?
• Advanced and basic courses?
• One final exam for all students?
• Parts of the exam with and without digital tools?



Do we need according to the content
• A better understanding of elementary algebra
• Real mathematical contents and contents for modelling
• More tasks for reasoning and giving proofs
• More geometry?
• More statistics?
• More digital learning?
• ...


