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Winds of change 
in math education
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Conclusions for education

Prepare students to be ready to deal also with non-routine tasks

Prepare students to recognize and deal with lies

How to achieve that?



Motivation issue

Why do we have to learn mathematics?!



Practice patiently – you will see why later!



Practice patiently – you will see why this makes sense later!



Motivation issue

- Mr. Jones, will I ever use this algebra?
- You won’t, but some smarter kids might!



Motivation issue

Why do I have to learn percentages?
… fractions?

… logarithms?
… ?



Concept orinted teaching
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Concept orinted teaching



Motivation issue

Why do I have to learn percentages?
… fractions?

… logarithms?
… ?

You will need to balance your 
check-book, calculate the 

interest rate…



Motivation issue

My smartphone can do that for me!



Motivation issue

My smartphone can do that for me!

You will need all that to get a job!
And then to keep it!











Poetry: lyric, epic, dramatic  Prose: novel, short story, science-fiction  



Poetry: lyric, epic, dramatic  Prose: novel, short story, science-fiction  

What literature do people really need? 



Poetry: lyric, epic, dramatic  Prose: novel, short story, science-fiction  

What literature do people really need? 

What do we de-emphasize and remove? 



Mathematics is, like literature and art, part of our cultural heritage



How much further away from Earth is the Sun than the Moon?



= 

How much further away from Earth is the Sun than the Moon?



= 

How much further away from Earth is the Sun than the Moon?

Arystarch
(-310  -230)



Teaching
concept oriented: process oriented:
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Mathematical reasoning
and argumentation

Strategic thinking

Mathematical modeling



Prepare students to be ready to deal also with non-routine tasks

Prepare students to recognize and deal with lies

Strategic thinking

Mathematical reasoning
and argumentation



New
national

curriculum

General requirements,
Specific requirements

Polish national curriculum (2008)



Matura 2014 

Prove 
that…
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Egzamin gimnazjalny 2014 

Internet:   I calculated like crazy, while it was enough to think! 
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Students at level 1 or below in EU  (math)
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Mathematical reasononing – the weakest point in 2003
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How to teach mathematical reasoning? 



How to teach mathematical reasoning? 

Explain why you can start solving this Sudoku 
by writing 1 in position *. 



How to teach mathematical reasoning? 

What is, roughly, the volume of a dollar bill?



Mathematical reasoning versus problem solving



OECD PISA test 2021
main domain: mathematics

How the above winds of change 
should influence this test?
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Development of the PISA 2021 Mathematics Framework
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Development of the PISA 2021 Mathematics Framework



Mathematical literacy is an individual’s capacity 
to reason mathematically and to formulate, 
employ, and interpret mathematics to solve 
problems in a variety of real-world contexts. 

It includes concepts, procedures, facts and tools 
to describe, explain and predict phenomena. It 
assists individuals to know the role that 
mathematics plays in the world and to make the 
well-founded judgments and decisions needed 
by constructive, engaged and reflective 
21st century citizens.

Development of the PISA 2021 Mathematics Framework

25% of 
items

A new subscale reporting the ability 
to reason mathematically



More distant future?
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Summary

Mathematics is much more than a toolbox.

Concept oriented teaching does not fit the present challenges. 
Teach the method of mathematics.

As it has always been, mathematics will then be the best answer 
to problems we face today.

It is so, because mathematics is one of the best parts 
of the cultural heritage of humanity.

Thank you!


