Parent Education
THE MATHEMATICAL MIND
The Mathematical Mind:
Why do we have the Mathematical Material in the Montessori classroom?
According to Dr. Montessori, we come into this world predisposed for mathematics.
Even the smallest child reaching out for objects is actually performing calculated
operations. We are often asked why start so early with Mathematics. The children
are so young. The answer is simple. The children themselves showed Dr.
Montessori the way. She understood they were interested and motivated when they
started to ask questions about numbers and therefore she decided to give them the
opportunity to develop their mathematical minds by giving them concrete materials
which would help them to explore not only basic laws of numbers, 1-9 and 0, but
also the four operations (addition, subtraction, multiplication and division). The
Montessori mathematical material can be used by itself with very good results—that
is, it is didactic (learning tools); however, as part of the Montessori scheme it has a
particular value. The child has over a period of years been indirectly prepared and
therefore the material will be considerably more valuable. Therefore it is important
that we do not pass on our preconceived ideas or prejudices, if we have them, to the
children. For them it is not hard. They are born with the inclination and for them it is
fun.
Additionally with mathematics, it is important to
understand the specific traits/characteristics of a
strong mathematical mind. The French philosopher
and mathematician, Blaise Pascal, describes two
aspects of the human scientific mind. First, it has the
quality of intuition. Second, it has the quality of
exactness. It was from this second aspect that Dr.
Montessori described her concept of the
mathematical mind. Meaning, that exactness is the
natural need and function of any human mind. The
mathematical mind is helped to develop such traits
as: clarity of thought, order, logic, and
judgment. With the word judgment it correlates to
calculation and then abstraction. The French
mathematician, Jules Henri Poincaré, was one of the
leading mathematical minds at the turn of the
Nineteenth Century. He answered the question, if
mathematics only involves the rule of logic, why
should anyone have a difficulty in understanding it?
To suggest an answer, he asks us to imagine a long series of syllogisms (trains of
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concepts where the conclusion of each one serves as the premise for the next one).
So what is needed more than a logical and orderly mind? Attention; an ability to
concentrate; and a good memory are needed. Finally, the reason why a
mathematician’s memory does not ever fail, it is because his memory is guided by
reasoning. The reasoning mind that asks a question like, ‘Does this make sense?’
All of these characteristics help develop into a strong mathematical mind.
Indirect Preparations:
− A logical and orderly mind
− Concentration
− A good memory which is guided by reason
− Practical Life
− Sensorial
− Control of Error
Practical Life
The fundamental aim of the exercises in Practical Life is to aid the child in
becoming coordinated, know how to concentrate by themselves, and reach
independence of thought. The Practical Life exercises also answer to the child’s
need for order (each has its own logical sequence) but also the materials in
themselves progress in difficulty in order for the child to reach higher levels of
skill, adding challenges. For example, we have the pouring exercises. They build
on higher levels of skill as the child progresses though different degrees of
pouring. He begins by pouring grains and pouring water, but then moves onto
pouring smaller (finer) grains and pouring water into more challenging
container(s)—like a small bud vase or pouring from one pitcher to three glasses.
Through these the child will develop his calculating skills—estimating with great
accuracy.
Sensorial
The Sensorial Material allows the child to experience concrete materials that are
in themselves carrying their own abstractions. They help the child understand
concrete experiences such as seeing differences and similarities; progressions
and relationships, and they help him classify his world. The material presents
one difficulty at a time: isolation of one quality. The exercises of each material
build on difficulty. The different exercises are given at various ways which keeps
the child’s interest alive. It leads him to exactness but also to experimentation
and a lot of repetition. The objects of every group give their one quality but
differ in degree. It can be visual, tactile or olfactory. It is a matter of gradation
in which the differences between the objects varies regularly and when possible
they are fixed mathematically. For instance, the Red Rods are graded from one
decimeter to one meter with one decimeter’s difference in each. The cross
section of the Brown Stair corresponds with the square of the same numbers—
one centimeter square, two centimeter square, etc. The Pink Tower with three
varying dimensions is in mathematical relationship, too, giving the cube of the
same numbers. These materials then have within themselves a difference the
same as they have to each other, and due to the fact that they are built on the
number of ten. They prepare the child for the decimal system and the last two
materials mentioned also prepare for volume. The proportion of these materials
appeal to the child not only through his visual sense, but also through the tactile
sense in the exact way of grasping, holding, and carrying each one. The child’s
mind and small hand within unison gain muscular memory of these dimensions.
In addition to the muscular memory, at the same time, the child’s need for
movement is responded to. These materials help the child get his control of
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movement that is necessary. All of these concepts at play with the Sensorial
Material are all indirect preparations for mathematics.
Control of Error
Another indirect preparation for mathematics is the built-in control of error in
every material. It gives the child an indication on how he is doing. It simply
states for the child: either, something is wrong; I have to try again; or it verifies
that he is doing fine. If something goes wrong, the child has to stop and think;
reason; judge; calculate. That is inner work at its best. As the apparatus grows
more refined, so will the child’s verification skills. He will become more exact.
Here he is regularly guided to smaller and smaller errors which prepare him for
controlling errors even when they are not apparent to the senses. This is a huge
indirect preparation for mathematics where the verification of an answer is
always essential. Mathematics is not an answer of faith.
General Process of the Mathematical Material:
− Let the child experience the material in concrete form, giving him the
quantity of the material and naming it.
− The child’s own work (practice)—for a long time with or without his
friends.
− When the quantity is firmly established, the written symbols are
introduced.
− The child’s own work—when applicable, the child will then practice with
the symbols only.
− The quantity and the symbol are combined, giving the association.
− The child’s own work—a lot of practice is done—with the quantity and
symbol combined.
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