
Balancing Act
Integrating Mathematics into 

Science Teaching for Secondary 1



Massive Open Online Course
Qualitätsvoller Physikunterricht in der Sek. I

Konzeptorientierter Physikunterricht und Verringerung der Mathematisierung



Mathematics = harmful
for conceptual understandng

Mathematics = essential 
for conceptual understanding

Two extremes…

How are we going to manage this balancing act? 
How much maths and to what extent is it appropriate? 
Can the use of formulas even foster conceptual 
understanding? 



Mathemazition



Aspects of mathemazition

Mathematics 
as a language

Mathematics 
as a model

Mathematics 
as a tool

A force of 𝐹 = 500 N is exerted on a body 
that has a mass of 𝑚 = 50 kg. Calculate 𝑎!

Calculating a number ≠ conceptual understanding



Working with formulas in science 
lessons 



Derivation from experiments

• Can be done by students
• Use of if-sentences or comparatives:
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“If we kick the ball with a greater force, 
the ball gets a bigger acceleration.” 

“The more mass one ball has, the less acceleration 
it gets when we hit it with the same force.” 



• Put formulas into words
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Discussing formulas qualitatively 

“If a force is exerted on an object with mass, it’s accelerated.” 

“The greater the mass, the smaller the acceleration.” 

• Discuss the relationships between the 
variables (if-sentences or comparatives)



Visual cues like arrows:
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What happens when the resistance is 
increased while the voltage is kept constant?

Qualitative observations >> quantitative calculations 

Doubled / tripled / halved variables:

𝑈 = 𝑅 ∙ 𝐼



• Conceptual understanding first
• Interpret the results in the given context
• “Physics is just a framework to do maths“
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Interpreting numerical results



Two methods to connect 
maths and science  
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→ Reflect on the necessity of formulas

Coming to an end…



Thank you for your attention!
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