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The role of STEM 

Science 

Technology 

Engineering 

Mathematics 

in the age of technology and digitalisation 



Thesis 1: In the age of technology STEM-subjects – Science, 

Technology, Engineering and Mathematics – are an 

indispensable part of the general school  

curriculum. 

Question 1: What should be taught today and what should 

students actually learn in these subjects? Which 

competences are currently necessary? What are 

the appropriate pedagogical approaches for a 

successful STEM education?  

STEM in the age of technology,   

digitalization and automation  



Two examples 

indicating such evolutionary changes 

of the role of STEM 

in the age of technology and digitalisation 



Example 1: Applying a loan for buying a house 

For buying a house the bank offered a special sort of loans. The 

rate of interest p was 3.5%. Depending on the index „Euribor“ this 

rate at most can rise to 6%. 
 

I needed a loan k of € 140 000 and I wanted to repay the loan 

with yearly instalments in 30 years. 
 

a) How much amounts the yearly instalment r paid at the end of 

the year? 
 

b) What happens if the rate of interest would rise to 6%?. How 

much will than the yearly installment amount if we still want to 

repay the loan in 30 years? 



Solution in traditional 

mathematics education 

(not before 10th grade) 

Necessary are geometric series 

and for the calculation of the 

number of years logarithms 



 A loan k payed in yearly instalments 

structuring: 

real problem 

Interest is charged on the loan k 

and the instalment r is deducted 
real model or 

„word formula“ 

„What happens every year ? 

mathematical 

model 

mathematizing: Translating into the 

mathematical language 

1st phase: Modeling 

knew= kold.(1+p/100) - r 

Solution by using technology (e.g. 8th grade) 



2nd phase: Using technology for simulating and 

visualizing and interpreting 

tns files/Ex 1 (brussels)  Bying a house.tns


r=5000 q=1.035 

Solving th problem by 
experimenting with the slider 



r=6500 q=1.035 



r=7700 q=1.035 

Solution of 
Question (a) 
Solution of 
question (a) 



r=7700 q=1.05 

The index Euribor changes 
the rate of interest 



r=7700 q=1.06 

                 30 



r=10300 q=1.06 

Solution of 
question (b) 
Solution of 

question (b) 
Solution of 

question (b) 



Several roles of technology 

A tool for modeling 
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A tool for visualizing 

A tool for calculating 

A tool for experimenting 

Technology allows a direct 

translation of verbal 

decisions into the 

language of mathematics.  

A shift from doing to 

planning. 

A shift from calculating to 

modeling, interpreting, 

reasoning  

More creative learning. 

More independent, more 

inquiry oriented learning 

Graphs are available 

easier and parallel to other 

modes of representation 



A lawn mower 

in the classroom 

Idea: Hans-Martin Hilbig 

Example 2:  
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? 
A verbal flow diagramm 

of a lawn mower 

for translating the idea 

into 

the language of the 

machine 

tns files/IMG_4444(1).MOV


Questions: 

Which fundamental competences  are still indispensable 

as the foundation and prerequisite of problem solving 

competence? Which new competences are important and 

which can we forgo?  

What are the appropriate pedagogical approaches for 

successful STEM education?  

How will the acquisition of competence be changed by the 

influence of ICT (Information and communication 

technology)? 

What ICT-related professional development and 

pedagogical oriented  teacher training is necessary? 



Workshop 1: 

Workshop 2: 

Workshop 3: 


