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Many challenges 

Psicoaritmetica poses many challenges to 
the montessorians of the whole world: 
-  The challenge of the details 
-  The challenge of the historical 

inspiration 
-  The challenge of neuroscience 
-  The challenge of the legacy 



Details 

Le bon Dieu est dans le détail 
Gustave Flaubert 
 
The Devil is in the detail 
Anonymous 



Montessori Method 

How to describe it? 
Interest, sensitive periods, free choice, 
peripheral education,… are all different 
faces of a single bright idea. 
The child has to be the protagonist of 
his education. 
It sounds convincing, doesn’t it? 
 

 



How to realize such principle?  

The idea that the child should be 
protagonist was revolutionary at the time, 
today everybody pretends to agree. 
But how can we bring this idea into a real 
class? This is the central point of 
Montessori’s proposal: we have to 
prepare carefully the details of the 
activities. 



Details 

Some details of montessorian arithmetic 
have been changed in the subsequent 
practice of the method. 
In this first English edition of 
Psicoaritmetica you can find the original 
Maria Montessori’s proposal. 
The first challenge is: should we compare 
our practices with founder’s thoughts? 



Few examples 
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The exercise is almost a test of the experience acquired with the rods, 
inasmuch as the child recognizes the number and, without prompting, 
groups together the spindles needed to represent it.

What is more, in this case, the materials offer the child the numeri-
cal symbols written above the compartments in the boxes as a starting 
point, instead of the quantity, as is the case with the rods. Here only the 
digits are present and therefore the number 10, which featured in the 
set of rods, is not present here. These materials indeed draw the child’s 
attention to the digits themselves. They, as concrete indications, range 
from one to nine. The first in the series is zero, which by itself does not 
represent any quantity, as indicated by the fact that the first space cor-
responding to it remains empty. There are ten digits, even though there 
are only nine groups.

Cards and counters
Lastly, there is a third type of material, consisting of ten separate cards, 
each with a number written on them, namely: 0; 1; 2; 3; 4; 5; 6; 7; 8; 9. 
There are also 45 small separate objects, perhaps coloured discs, tokens 
or small toys of the same nature such as dolls, small balls, etc.

Figure 4

1 2 3 4 5 6 7 8 90

Figure 7
Cards and counters

The exercise consists first of all in placing the cards, which have been 
shuffled, in sequence and then placing under each number card the 
corresponding number of objects. This exercise is a test to verify what 
learning has actually taken place, that is to say, whether the numbers 
are known in their correct sequence together with the quantities they 
represent. To bring a new concept within the child’s comprehension, 
he should be asked to place the objects two-by-two: this can only be 
done with even numbers, whereas with odd numbers one object is left 
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Figure 9
Layout of the decim

al system
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Subtraction 
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a higher order can be divided into 10 of the next lower order. It is, how-
ever, the same game around 10 whether units are joined or separated.

Remainder

SubtrahendM
in

ue
nd

Figure 42
Figure 49

Subtraction: the two unequal parts into which the minuend is split

To facilitate individual exercises on subtraction, coloured cards of the 
same size have been prepared, which bear the illustration of either a 
cube or a square or a line or a point. These cards are used to represent the 
subtrahend and are “tokens” that give the right to take a corresponding 
quantity of beads.27 For example, let us take the subtraction 2,475 – 1,836. 
Given the two terms of the subtraction, using the beads we form the effec-
tive quantity indicated by the minuend and we place below it the cards 
indicating the subtrahend.

Figure�43

Minuend

Subtrahend

Figure 50
2,475 – 1,836 = (639)

Having arranged the corresponding materials – 2 cubes, 4 squares, 7 
bars and 5 beads – the following are lined up: 1 card with a cube below 
the cubes of beads, 8 cards with the square below the four squares of 

27 Montessori’s use of tokens to represent the subtrahend gives a visual image while at 
the same time showing clearly that the subtrahend is not a quantity.



Historical inspiration 

 
Here’s an unpublished quote by 
Montessori: 



From lesson 31, Rome course 
May 5, 1931 

 “Up to a certain epoch arithmetic and 
geometry were blended together. Then 
they had to be divided. But the simpler 
and clearer thing is the origin of things: 
as I used to say, the child has to have 
the origin of things because the origin is 
clearer and more natural for his mind. 
We simply have to find a material to 
make the origin accessible.” 



Montessori’s 
school textbook 
and the second 
challange: 
montessorians 
should know well 
Greek’s 
mathematics. 



Montessori and neuroscience 

How to validate today montessori’s 
approach? With neuroscience. Some 
details are already well understood, 
others are still a challenge. 
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The last word pronounced each time refers to the sum of the units con-
tained in the rod and indicates the total. That word can be the name that 
designates the rod: the rod of five, the rod of seven, etc. or simply five, 
seven and so on. In this way we have different names denoting rods of 
different lengths. The rods represent quantities that have a name.

Figure 2

one
two

three
four

five
six

seven
eight
nine

ten

Figure 2
Names of number rods

The fact of having at one’s disposal, in addition to the name of the num-
ber, the corresponding quantity in rigid and defined form makes it eas-
ier to comprehend the concepts of one and of the mutual relationships 
between different quantities, as well as the relationship between these 
quantities and one.

As a matter of fact, the rods placed in order are useful not only for 
counting, but also for showing the relationship between the various 
quantities indicated by the numbers in their place. Number one is the 
first rod and number ten is the last one; number three occupies the third 
place and lies between number two and number four (Figure 1). So then, 
the rods are not only for counting but for showing the relationship be-
tween them. This makes the system interesting.

Sandpaper number cards
In order to fix in the mind this general concept of fundamental impor-
tance, its teaching needs to be coupled with the knowledge of numerical 
symbols, and their relation to the quantities.



Other things to investigate 

-  The strict relation between arithmetic and 
geometry has a neurological counterpart? 

•  The tendency of the child to do long and 
repetitive works (long counting, very large 
operations) has to be encouraged from a 
neurological point of view? 

•  The visualization and materialization of 
complex concepts should be fostered?  

 
 
 
 



The legacy 

We have an important legacy to valorize.  
One thing to avoid is the banalization. Our 
worst opponents are the persons that say 
“Come on, we are in the XXI century, few 
weeks of lessons are enough, why we 
should do long and expensive courses? 
Learn something and go ahead…” 
The rigour is the fourth challenge. But… 
 



An opposite risk? 

Of course, it is not Montessori if you take 
only mathematics, or anyway if you take 
only part of it. 
 
However, if we start to present some 
ideas (correctly chosen) can we hope to 
spread more our legacy? Some personal 
experience… 



Conclusions 

This is not an historical edition: we did our 
best to present the original Maria 
Montessori’s ideas to the teachers, and 
then, most of all, to the children. 
We wish everybody to savor the 
freshness of this proposal. 
 
Thank you very much again  


