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The challenge: 
Mathematical initiation 

of children with Down syndrome 

Difficulties shown
by psychological approaches

Mathematics for citizens:
Focusing on utilitarian issues

Cultural confusion
about methods and contents

Lack of teaching proposals.
Prevailing of arithmetic

Mathematical aptitudes
supposedly innate



Good ideas come from mathematicians

The power of geometry:
Pestalozzi, Laisant, Séguin…

(end of XIX century)

Mathematics for its own sake
Quality of life

Rhonda Faragher (2014)

The new tree of mathematics
Elisabetta Monari (2002)

The central role of counting
Karen Fuson(1988)
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Our proposal

A new approach to first steps in Mathematics

Based upon the

Focusing on formative values

Integrating Geometry and Arithmetic

Giorgio Israel y Ana
Millán Gasca (2012)

foundations of Maths recent historical research
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Continuum intuition (Thom)

To count

Shape

Number
Symbolic representation of 

number words

Number and shape to get into Mathematics 

From history  and epistemology

Starting from the real world

Searching precision
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Geometry 
(Hilbert, 1899)

Point
Straight line

Plane
To go trough

To lie between
Segment

Angle

Arithmetic
(Peano, 1889)

One
Number

Successive

(To count)

From the foundations: Primitive 
concepts and relations

Beginning to teach from the simplest issues (Lafforgue, 2007)
Understand concepts through their relationships
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The experience with Down syndrome children

1. Observation: three sessions
Naive conceptions of number and shape
First description of each child

2. Teaching: six sessions
Geometry    and   Counting

3. Evaluation: one session
What have they learned? 
Final description of each one

4. Study case:eight years old boy
Advanced geometry programme
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Some activities
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About the point

Painting stars 

A constellation 

Points and numbers 
Segments 
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Straight line and segments 

To be bettween
The point in common 

Going ahead

We line upLinking two points
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!

Plane

Organizing

!

Covering all

!

Painting
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Comparing…
One to each other… 

The length of sticks… 

…and using the wall 

…and of pirate swords
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Understanding Quadrilaterals and triangles 

We travel through them and get inside 

We build… …and draw them
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Living the circles 
Cross them

With the 
same centre 

Drive with… and draw them 

Stand in the centreWe go around 

Integrated arithmetic and geometry for Down syndrome children. Elena Gil & Ana Millán



Similarities among solids 

Pilar´s first day… and her last day 

They classified almost all! 
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Counting

The number one 

Measuring

!!

Lenght
Area

!

Capacity

!

Registering

The successive
numbers
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Results
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From their geometrical naive conceptions… 

18

The eldest boy was able to understand: 

All of them understood primitive concepts: point, straight line

Achievements
Difficulties

To be between 
relation

Drawing

The elder children learned more

Point in 
common 
between 
straights 

lines

Comparison by 
overlaping

Recognition of 
plane shapes and 
their elements: 

counting

Plane

Measure

Analysis of polygons

Most of them were able to identify geometrical elements in their surroundings
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Success keys 

MimesisTasks with human sense

Working together Self-recognition
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Conclusions 

The deep human roots of mathematics

Make world more understandable

Develop the abstract thinking

Make children enjoy  and increase their happiness 
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THANKS!
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