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Mathematical thinking 
 numeracy

Mathematical reasoning, 

thinking starting in primary 

school.

And even before school.



Challenging, 
unexpected problems

The most important result and 

reason of general mathematical 

education is ability and 

willingness to solve challenging, 

un-expected problems.

These meet human from their 

birth



Visual, tangible 
environments

To develop 

Math thinking,

then verbal,

then numeric.



Froebel, Monessory, 
Cuisenaire – Gattegno, 
Papy, Varga



Computational, algorithmic 
thinking – preschool

Seymour Papert – 

“programmer’s thinking” or algorithmic 

thinking, (part of) computational thinking

from early childhood.



Seymour Papert, 
Resnik, Mönig, Harvey

Papert’s microworlds 
(Logo)
Scratch by Mitch Resnik 
Octopus and Snap! by 
Jens Mönig and Brian 
Harvey



For younger
children

PervoLogo 

by A. Semenov and 

S. Soprunov



For younger
children

PiktoMir and PictoMir-K 
by A. Kushnirenko group



Today’s Vision

Elements of Mathematics 
and Computer Science:
• Strings
• Bags (multisets)
• Tables
• Trees and their natural 
operations
• Processes
• Program – execution
• Strategy – game



Return to systemic 
foundation of static 
objects



Return to systemic 
foundation of static 
objects



We started with dynamic 

microworlds, programs 

and strategies

Return to systemic 
foundation of static 
objects



Return to systemic 
foundation of static 
objects



Role of computer 
beyond dynamic and 
static microworlds

• Saving paper
• Integrates oral and written
• Takes part in dialog with 

learner 
• Admits personalized settings
• Records process of learning – 

all of the child’s actions



Thank you!
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