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“ We began by protecting the child and now we realise
that it is we who need protecting. We began with methods
of education and culture for the child, and we end by acknow-
ledging that he is our teacher. Not a teacher who gives
us culture, but one who can reveal to us as no other our
own Nature and its possibilities. Therefore we are drawn
towards him as individuals, as members of society, and
for the good of the human race as a whole.”

Dr. Maria Montessori
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CHAPTER 1

The child between the age of three and six years has
characteristics, which are so special that they can be placed
in a special psychological group. A special plan of educa-
tion must be formed to correspond to this psychology.

Once in a garden attached to one of our schools, we
had a little baby goat. Everyday, I gathered certain leaves
that this goat liked, and fed the animal, keeping the leaves
low at such a height that the goat stood up on its hind legs,
with the front legs folded up in order to nibble at the leaves.
As I served this little animal leaves everyday, I believed
that I loved the goat dearly. One day, a child who was
watching me feed the goat, approached the animal, and
linked his arms under the body of the goat to support its
weight. ‘The little face of the child was very serious as
though he was carrying out the task of helping a needy
human being. So we might say, this child had a higher
form of love for the animal, and a higher sense of justice.
He was trying to keep the little animal from doing the un-
necessary work I was forcing it to do.

Worms inspire a certain kind of loathing in most adult
people, who do not like to touch them. Children do not
share this repulsion. We often see a child carrying around
a worm, holding it without any horror or fear. Often we
can see a child in contemplation in front of a flower. We
can find a ring of children around a plant on which a rose
has bloomed during the night. We can see the great care
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that the child takes in watering the plants in the garden.
Thus it is sufficient to put a normalised child in contact
with nature. It is not necessary for an adult to teach the
child respect for life, because an adult is less sensitive to
these life forms and less respectful of them than the children
are.

If there is in the world a child who is cruel to animals,
who persecutes or kills them, or a child who breaks up
flowers, he is a victim of an error in treatment. There are
certain actions which are the result of an inner disorder,
of an inner trouble. When these disorders have been elimi-
nated, and when that which was lacking has been replaced,
and when that which was wrong has been corrected, we
see these difficulties disappear. There may be a certain
child who for a special cause. retains these difficulties,
but in general, when the child is captured by objects which
fix his attention, and becomes normalised, he develops
and expresses the high and noble sentiments which we like
to see.

We cannot be teachers of love. However there is
something we can do to help the child to develop these
sentiments. We can offer him a deeper knowledge. The
deeper the child’s knowledge of an object, the greater his
respect for the object grows. He then wishes to keep safe
the object he knows so well.

When the child has been initiated into the use of material
and becomes accustomed to it, he is given the freedom of
choice. He can use it any time he pleases. This free choice,
is one of the fundamental bases for achieving calm in the
child’s soul. It is of great importance because it requires
initiative on the part of the child. If the child uses the material
because the teacher commands him to do so, the child is
not free. If he has the freedom to choose he is really inde-
pendent, as he depends on his own will and not on that of
another. Offering the child free choice is one of the ways
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of organising and developing his personality. The child
can choose only those objects which he knows how to
use. Once the material has been presented, and the child
initiated, he can use it as long as he wants.

When we have a group of children, each of them free
to choose any material, and only one set of material for each
exercise, we find ourselves faced with the fact that the free
choice is limited. If one child is using one set of materials,
another child who wishes to work with the same object must
have patience to wait for it. This the child understands,
for there is a rule that the material must be taken from its
place, and not from another child. So he must wait until
the material has been put back in its usual place. If he does
not want to wait, he must choose something else. Often
we find that a child will choose some other material, not
Just the special thing he wished to work with. Thus because
there is a free choice, the child develops as a social being.
One of the most important factors in this period of develop-
ment between three and six years, is that of social experience.
In the environment, there are possibilities and limitations
through which the child acquires a special attitude towards
these continually repeated experiences. We must reflect
on the fact that the way to the highest form of social adapta-
tion is prepared gradually by simple social experiences.

The child needs to move, and control his movements
in order to work with these materials. He gradually masters
the movements, and becomes a balanced individual. In
order to acquire this balance, the will and refined move-
ments must grow side by side. The balance must be a gradual
conquest, a conquest achieved by exercise. For instance,
the marvellous Indian dancers' who move their arms in an

1. At this time Dr. Montessori was closely associated with Kalakshetra
a college of Indian fine arts founded in 1936, and its founder Rukmini
Devi Arundale, a multi-faceted personality, herself a dancer and an educa-
tionist.



extraordinary way, are masters of -their- movements.: The
capacity to move in this special manner requires. previous
exercise. These exercises put a great number of muscles
into relation with the will. When we make a quick.move-
ment, it is not the quickness which puts . the muscles into
play. In fact many muscles are not in play at all. Let us
picture in our mind, the will of man which gradually be-
comes master- of his movements. Let us also picture all
the movements that the child carries out in the prepared
environment — for -instance, walking on the line, carrying
a glass of water without spilling, moving about the room
without - overturning ‘the materials. These show that we
are capable of obeying ourselves, but we are not all capable
of obeying our own will. We would. like to do so many
things which we are not able to do. I would like to play
the Indian drum! which requires quickness of fingers. My
wanting to do so, does not enable me to do it. 1 would
like to be able to walk in a room crowded with objects with-
out bumping into things but with all my good will I cannot
do it. ‘I always bump into something. - If I see a person
who walks with a majestic gait, I want to walk like him too,
but I cannot. - It is thus not sufficient to have a will which
commands — we must also be prepared to ‘obey.
“Although we can manage quite well not to do some-
thing, we cannot do everything in the world. In order to
do something, we must be able to do it. When we want
to do someting, but cannot, we become angry, irritable, and
experience inner agitation. When we have the capacity
to do things, we feel an inner calm. If we cannot do some-
thing ourselves and need somebody else to do it for us we
experience a set of emotions — anger, impatience, ‘rebel-
lion — which are connected with the.incapacity of doing,

1. A barrel shaped percussion instrument of South -India called a
mridangam, made of wood and cowhide, and tightened by thongs. It is
essentially played to accompany South Indian classical music and dance.
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which "arise “when there is impotence. These disappear
when an action chosen by our own will is carried out joy-
fully and calmly, to the very end. It builds up our joy of
life, and also the greatly admired virtue of constancy. It
brings joy, calm, and patience. It builds the personality
of the child, because through the exercise, the child becomes
capable of planning and carrying out his own actions. When
the child is able to do something, when he becomes master
of his own movements, he is considered fit to live in society.

Generally the child is disobedient when he is told to do
something. Yet we have seen time and again that a child
who is a master of his own action, who can control his own
movements, suddenly becomes very obedient to the com-
mands of the teacher. This is really a logical fact. It is
a natural law that we should obey the command of our own
will. To obey the will of another individual is difficult,
because the will belongs to one individual and the move-
ments to another. Thus there is no nerve channel which
places the will in relation with the organs of movement.
Therefore, for the child to obey the will of another there
must be a psychic link between the two. Even if there is a
psychic connection, if the command requires the child to
have mastery over his movements, and he has not become
master of them, he cannot obey. Therefore, obedience is
a superior characteristic which requires previous prepara-
tion. The work carried out by the child’s free choice, is a
part of preparation which lifts him to a higher level, where
he becomes able to obey a will which is not his own.

We have studied these facts and identified three degrees
of obedience. The first degree of obedience is the one in
which the child sometimes obeys and sometimes does not.
In the second degree, the child always obeys. There is the
third degree in which the child seems to be anxious to be
able to obey. In this stage he is full of pride, and the satis-
faction of being able to say — ““ Ask me to do something !

5



1 can certainly do it !> In this stage, we see in the child,
an enthusiasm, a desire to obey with exactness, and the joy
of being able to carry out exactly in every detail someting
which he has been asked to do. Thus it is a cycle of activity
with its degrees and its progressive actions.



CHAPTER 2

Certain things may seem contradictory to us when
we hear them without any explanations. The impressions
received By the brain, from different sources, are really
confirmations of the same fact. As all the impressions
received by the brain are isolated, we have to analyse the
impressions which appear to be contradictions.

If a foreigner came here to India, and was told some-
thing in Tamil, he would not understand a word of it. If
somebody else then told him the same thing in Urdu, and
in Gujarati he would still understand nothing at all. If a
time came when he began to understand a tiny little bit of
Tamil, Urudu and Gujarati, and the three people once again
told him the same thing in their own different languages,
he would begin to follow. He would get just enough to
try to catch the meaning and follow it. In the third stage
he would understand the languages so perfectly well that if
he heard someone speak in any language, he would under-
stand what they were going to say as soon as he heard the
first two words. If we hear a piece of news from one person
and a second person comes and tells us the same news, when
a third person tells us this news, we know what he is going
to say very well.

The same thing happens with these sensations that the
intelligence receives. The intelligence is not consciously
organised. Its organisation is directly related to experience.
Nothing is wasted by our intelligence. When we do things,
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we have an experience. This experience is related to other
experiences. We are conscious, of just a very few things
that are on the surface of our mind, of only a part of it. The
intelligence is a store of experiences, images and impressions.
For instance, we may have had a grandfather who had lived
in Bombay a long time ago. Yet our memory, on hearing
the name Bombay, touches something at the bottom of
our mind. The mention of a name, or the sight or sound of
something may bring out an experience that we have had,
transfering it from the subconscious to the conscious. Thus
the impressions that we receive are stored in what we call
our subconscious mind, and our intelligence becomes or-
ganised by recalling and formulating acute ideas based on
these experiences.

The child’s intelligence works in all directions. He is
always enthusiastic and active in all things. This enthusiasm
is the life of the intellect. Without enthusiasm, there is no
intellect.

Adults are intelligent only in the area within their ex-
perience, and the things which arouse their enthusiasm in
daily life. For instance, it will be much more interesting
for a teacher to talk about education, than to talk about
engineering. Even if the conversation revolves around the
simplest thing in engineering, the teacher will not under-
stand. As her intelligence has not been organised in that
direction, the teacher will look stupid. In order to become
intelligent in mathematics or engineering we must have
experiences in those subjects. Otherwise those who have
had mathematical or engineering experience will wonder
how we could be so stupid. The human intelligence is very
slow to arrive at abstraction. Tt is the most difficult thing
to achieve in a new field. Problems in mathematics are
very, very difficult for those who have not had suitable ex-
periences as a child. Once the individual has arrived at
the point where he can make abstractions, he does not look
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stupid any more. As abstractions become easier, the person
becomes more intelligent. :

When he is in the period before the sensorial age, the
child receives certain impressions. They are all confused.
In order that his intelligence may become organised, we
have to analyse all the different impressions and give them
a form, so that the child may absorb them, so that he may
be perfectly conscious of the things presented to him. This
analysis is necessary only as long as the intelligence is not
organised. After the intelligence has organised the senorial
impressions, there is no necessity to isolate this or that,
because the construction of the intelligence necessary for
education has already been achieved by the child.

The secret of life is to keep ourselves alive. This may
seem funny, but it is not funny at all. If we are not alive,
we are dead. It is the same with the intelligence. The
secret of keeping the life of the spirit lies in the upkeep of
the child’s enthusiasm and interest. His interest may be
destroyed in two ways — in finding things too difficult or
too easy. Both are deadly for the life of the soul, for the
life of the intellect. If the child’s intellect is not kept at
the highest pitch of interest, it will find a means to kecp
itself busy. The intellect can never stay still. No human
individual can remain paralysed. If the child is not interest-
ed, his body is present but his spirit is absent. His mind
escapes to something which is of more interest to his brain.
If we can not keep his interest, the child will escape into a
world of the imagination. He will think about horses,
kings, queens, boats, aeroplanes and other things which are
more interesting and pleasing to his spirit at that moment.

The great secret of life is to keep alive. This is not as
ecasy as it sounds. If we want to keep the life of the child
alive with the reality belonging to the phase of the life that he
is in, we must know the psychology of the child. We must
know the minutest detail of what is necessary to help the
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child grow not only in one direction, but completely. Per-
haps it is only those who have kept the love of God alive
in their souls who can feel the wishes and emotions of other
people in the minutest detail. When we have a great affec-
tion for somebody, we feel we can satisfy the wishes of our
loved one before they are expressed, as we have the sensorial
sensibility which other people have not yet formulated. We
feel every little vibration of that other life, even before our
love goes out and feels that vibration consciously. Love
gives us a deep knowledge of the people we love, and a
close spiritual relationship with them. Only the love of
God can give us this sensitivity. A mother understands
and feeds her child especially when he is small. Although
the child cannot express his wish, his mother understands
him perfectly well. How can this be? If we give a baby
of three months to a big strong, man, he will look at the
child as if he is a lion. He will not know what to do with
the baby. How is it the mother understands the baby so
well? The tie of love, gives the mother the capacity of
understanding the meaning of her child’s language, not
only the sense of the words, but also by empathising with
her beloved child’s needs. The feeling of the joy she ex-
periences by fulfilling these needs is much greater than even
the joy of a person who has his wish fulfilled.

To keep a person alive, we have to understand him
through this great love. Intellectually, adults reason that
if we understand a thing in a certain fashion, the child also
understands the thing in the same fashion, because the child
is a human being just as we are. In this logic, there is no
love. Logic is frozen. In love there must be no logic.
We may think that someone is stupid, that someone is in-
different and yet we may love him. If the person who is
loved feels our love for him, he becomes alive. Logic makes
us judge other people by our own standards. We set our-
selves up as the standard. This is logic and not love, and
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with logic we kill.

It was discovered that a great number of deaths of
infants was due to the fault of mothers who fed their children
irregularly. Some mothers did not wash their child because
they did not think it necessary. They did not know that
their child could develop illness if not washed properly.
It is logical to think — I was treated like that, yet here
I am strong! Why not my child?” The father also thinks —
“If we are alive, the children should also be alive. If the
children are not alive, it is because God took them away.”
An old mother may say to a young mother — ““ Do what
I tell you, I have nine children, I know all about it!” Seven
of her children may be dead! The young mother must be
careful that she does not kill her own child. It is due to
cold logic, that these customs of olden times have crept into
the customs of the present day. Logic does not go with
reality. Logic for one person may be death for another
person. This is true in the spiritual sense as well.

The child explores the world through his senses.
Through the Exercises of Practical Life which have a useful
aim, and the sensorial activities, he becomes master of his
own movements, his own intellect, and his own senses.
His intelligence is so well trained that the slightest difference
in shade, or sound in all tiny detail, is registered at once in
his mind. The child can even walk on a line holding a glass
filled to the brim with water, so steadily that not a drop of
water is spilled. A child brought to such a point of per-
fection is perfectly organised. If we leave him at this pomt
his spiritual life and his intellectual life will die.

We have to help the child realise his conquests. We have
to help him organise his intellect further and further into
abstraction. A child of twelve years has moved into another
field of exploration. We have now to give him material
which enables him to visualise, and gives work to his mind.

Indians believe that the spiritual life is an abstract life.
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What could be more abstract than religion, after all.
Apparently, nothing. Religion is the communication bet-
ween our own soul, which is the abstract part of our life,
and God the most abstract part of creation. Yet to keep
our religion alive, and to fulfil our communication with our
God, we use materials. Thus the Hindus have a temple,
which is a principal part of their religion. It is decorated
with carvings, and little works of sculpture. Hindus hear
the stories of their religion all their lives. They take their
places in the temple everyday to look upon their religious
figures and altars. They sing the same little songs that their
forefathers sang, repeating their prayers in the same words,
with the same exactness. If a little bit is changed they
protest. In some of the Hindu ceremonies certain flowers
are offered, and a special water is brought around. If
religion is an abstraction, where is the need for statues in
the temples? Although the human mind is capable of the
highest abstractions, it needs something material to keep
it alive, just as our soul needs a body to live in the world.
Every abstraction needs material to begin with, material
around which it may be centred. The intelligence becomes
acute only in that field, in which it has access to material.
Thus material is necessary for the life of the intelligence,
for the development of the intelligence. Once the intelli-
gence has acquired a certain maturity, it no longer requires
that material, but requires different material in order to go
forward. ’
We have to offer the child another field of exploration —
something even more abstract, which we do not see even
in nature. This new field comprises of the abstract thoughts
of man. We must offer the child, the opportunity of ex-
ploring thought, by materialising it. Just as the child or-
ganised and visualised shapes and colours, just as he isolated
the impressions of the senses, so must he now isolate and
materialise the sounds which will allow him to explore the
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world of the abstract thoughts of man, thoughts and words,
created in the brains of men who have perhaps been dead
for-over a thousand years. Nobody knows any more what
they looked like. Yet their thoughts are spoken of as
though they were spoken today.

One of the greatest gifts that we can give the child, if
we know how to give it, with the importance and simplicity
it deserves, are the letters of the alphabet. There is nothing
more simple than the alphabet, yet no other invention has
been more miraculous. These letters not only allow us to
make all the words that we can possibly think of, but also
to understand any word that has been written in our language
for hundreds of years. When these letters are offered to
a tiny child, he must realise the importance of this science.
Erroneous treatment will create a barrier in the soul of the
child which will make him hate that which ought to give him
the greatest joy. Indeed there is no greater joy than being
able to have an understanding of the thoughts of great men.
People can look at each other, understand each other with-
out speaking any words. However, when we pick up a
book, we hear a voice which is far away, of a person perhaps
dead long ago. There is no one between us and his
thoughts — thoughts which come. to us without even a
whisper of a sound. We can hear a person, who speaks in
America over the wireless today. He does not have to
lift his voice in order that we may hear. By reading how-
ever, we can hear the voice of a man who lived a thousand
years ago, and understand what he says. It is really the
invention of the alphabet which makes this miracle possible.
The greatness of man can be offered to the child through
the alphabet.

We can help the child appreciate and recognise this,
if we offer him the letters in the simplicity of their formation,
in the simplicity of their function. The child understands
the function better than the mechanism. He will acquire
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the mechanism by his own repetition of the exercise. The
alphabet must not be offered to the child as a means of
writing. It must be offered to him as a means of exploring
his own words.

We must first realise that when the young child goes to
school, he already knows his language. We do not have to
teach it. He speaks it, he has been using it for a long time.
The little child never mistakes the singular for the plural.
He does not make grammatical mistakes. He speaks cor-
rectly, and he speaks a great deal. The biggest mistake that
a teacher makes is in treating the child as though he does
not know the language. In front of her eyes, she has proof,
that the child can speak his language. His brain is filled
with it, he understands even the shades of the meaning of
the words. Yet we start teaching him as if he does not
understand anything, as if he is a complete blank. This
kills the interest of the child. What is too easy for him
kills his interest, just as surely as what is too difficult. He
needs to be a master of what he already possesses. He is
already a master in the practice of his senses, and move
ments. He needs to study language in the same fashion,
accompanied by all the vitality of a sensorial experience.

We can give the child a letter, which is the symbol used
to represent a certain sound in his language, in such a fashion
that his hand follows the letter in the way of the writing of
the country in which he lives. A child between three and
a half and four years, still has very active muscular sensitivity.
Therefore touching a letter' and following its shape is still
very attractive to him. We must also understand the im-
portance of all the previous exercises like touching the con-
tours of the geometrical figures. When we give to the child
the letter to touch, we also give him the sound of the letter,
but not the name. We cannot help the child to explore his

1. Today we refer to following a contour of a geometric shape or a
sandpaper letter with the fingertips as tracing.
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language, with the name. If we give the exact, phonetic
sound of the letter, the sound we use in making up words,
we allow the child scope for exploration. If we offer the
child a word in which the sound occurs, we are offering his
mind a new key. He looks for the sound, in all the possible
words he knows. We often see the child mumbling a word
in order to isolate one sound from the other sounds which
form this word.

In the beginning we always give the vowels, giving the
sound, and one or two words in which these sounds are used.
We do not teach the letters as a means of writing, we only
offer the symbols as a means to help the child explore and
analyse his own language. In order to be able to write,

“the child has to be able to spell. How can we expect the
child to spell just because he knows the alphabet? Memory
is not the life of the intellect — it is a store.

So once the child knows a few letters, he begins to
analyse his language. We may see a child all alone with an
expression of concentration on his face. If we go near him,
we will hear sounds. He may ask us — ‘“ What is the sound
that corresponds to this letter of the alphabet?’ Thus
the letters serve to arouse the interest of the child. We
can also offer the other letters in the same way.

This exploration and analysis of words must go on
for at least six months. The child takes about that long to
become perfect, if offered the letters at the right age between
three and a half and four. After six months of analysis
a strange thing happens. The child starts to enter into
the activity. He wants to express words in the symbols he
has learned through sounds.

When the child comes to this stage, his intelligence is
ready to understand representation of sounds by certain
symbols. Yet he finds that his hand is not ready to obey
his mind. This difficulty is interesting. We must under-
stand in this case that writing by hand would be a break to
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the expression -of the child’s intelligence. The child weould
have to wait until his hand could move just as fast as his
intelligence. He would not be able to express himself be-
cause his hand would not be ready to write. If his hand is
forced to laboriously form the letters, his poor intelligence
would have to cope with the hand. Therefore, it is not
wise to give the child a means of expressing his intelligence,
which will be kept back by a mechanism which would take
another three or four months to acquire.

To help the child overcome this problem, we offer him
what we call the Movable Alphabet, which consists of all
the letters of the alphabet — the vowels in blue, and the
consonants in red®. If the child can analyse a worty 4¢to
its component sounds in his brain and knows the form of
the symbol and its sound, we may notice him mumbling
the words that he knows very well, and sounding them out.
He may also spell the names of the objects around him,
according to the sounds in the word. For instance if there
is a vase before him, the child analyses the word and spells
the name, taking all the letters representing the sounds
in that word in succession.

The peculiarities of the construction of this word while
writing is a separate issue. Certain groups of words are
written in a particular way but pronounced in a special way.
The teacher is apt to kill the interest of the child if he begins
to correct the spelling. We cannot interest 2 man who does
not know how to walk in making a hlgh jump. Why should
we want him to break his neck making a jump when he can-
not walk at all? How can a child who is four years old,
be interested in a word which is spelt t-r-o-u-g-h and pro-
nounced truf. This becomes a barrier, and the child’s
interest in the analysis of words disappears. When his
intelligence is ready, and can cope with it, the child will
become interested in these peculiarities. However at this

1. Today the vowels are blue, and the consonants, pmk._
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stage, we are not offering the child the spelling of words,
we are giving him the means of exploring an intellectual
activity.

The letters we offer the child are cut out of sandpaper
and glued onto a background of smooth paper. The vowels
which are the main part of the word, are presented first
and then the consonants. Literally the word consonant
means sounded with a vowel. So the consonants are offered
later. The child is shown how to touch the letter in the
same direction as in writing. The sound of the letter is
also given. The sensorially organised intelligence receives
three impressions — those of touch, sight and hearing.
TL 1ild receives the impression of touch because the letter
is made of sandpaper. He receives an impression of sight
when he sees the shape of the letter. He receives an im-
pression of hearing, when we make the sound of the letter.
Each impression serves to strengthen the other.

These letters are presented to the child in three periods.
In the first period the letters are presented. The second
period is the period of recognition. The teacher asks the
child to show a particular symbol, and the child has to re-
cognise the letter by the sound pronounced by the teacher.
The second period lasts longer than the other periods, be-
cause the sound has to remain impressed on the mind of the
child together with the visual form. In the third period on
being presented with the symbol, the child pronounces the
sound. o

The child must touch the letters presented correctly,
following the shape of the letter in the exact way in which
it is written. The child who cannot follow the letter correctly
must persist until he knows how to do it. This is very im-
portant. In many of our schools, I have seen children who
have taken in the visual impression of the letters, try to
reproduce the symbols anyhow, as they do not know how
to touch the letters the right way.

17
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- We can help the child by collecting a number of objects
or pictures of objects, and placing them in the environment
of the child, so that he can form each of these words with
the Movable Alphabet without going hunting for words.
The words sugested by the objects or pictures must be those
which can be written as they are pronounced, thus having
phonetic spelling. The objects must also be those which
the child already knows — for instance, objects found in
the kitchen, leaves, plants, animals, all kinds of objects
familiar to a child of three years.

~ We must never ask the child to read what he has written
with the Movable Alphabet. It is not the calligraphy that
he cannot read, but the sense of the words. The child forms
the words according to their sounds, not according to their
meaning. When the child forms words by himself, and when
he forms words dictated by others, the words represent two
different mental attitudes. In the first case, he starts from
the word which he already possesses, synthesising all the
isolated sounds which he throws out to express a word which
his brain understands. When we ask the child to write,
he does not start from the spelling, he translates the word
into symbols. He writes the word by its sounds. The
abstraction which is the word, does not come to his mind
at all. If we ask the child to make these different symbols
into sounds, they would not be words to him, they would
just be isolated sounds. Six months will pass before he
starts writing, and another six months before he becomes
interested in reading. The mind of the child must acquire
greater maturity before he begins to read. Who would
imagine that the child who can write does not know how to.
read? Yet experience has shown it to be true.

After just a few sandpaper letters have been presented,
we can present the Movable Alphabet to the child. We
must not wait until we have presented all the letters, but
offer a few well chosen words and the Movable Alphabet.
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We must never allow the child to form words with the sand-
paper letters, because doing so will bring confusion and
chaos into the mind of the child. Another thing which we
must remember when we prepare the sandpaper letters, is
to use contrasting colours to impress the form of the letters
on the child’s visual sense. The letter must therefore be
in a brilliant colour, and stand out clearly.

The letters must always be presented in pairs. We
start with two, but we do not put the first two away when
we go on to the third. By constantly adding to the letters
that the child already knows, we confirm the knowledge of
the child. Gradually we present all the letters of the al-
phabet and ask the child to pick a particular one from among
them. Only when the child starts to read well, do we give
him the name of the letter. Knowing the name of the letter
first will only cause him displeasure. It will not arouse his
enthusiasm. He can learn the names of the letters at any
time. To learn them is easy. The mental mechanism and

the habits derived from this method lasts him the rest of his
life.
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CHAPTER 3

In following the development of the child, we come to
another field in the world of pure abstraction. Like the
alphabet, this invention of man, is not found in nature, but
has been thought out, and agreed upon. Numbers are the
conventional symbols used by a group of men in order to
indicate quantities, in which the symbols have certain names.
They have no value by themselves. What gives the symbols
and their names value? A flower may have a form, a colour
and a scent, but a number has a value only because a group
of men have agreed to fix that value to a special symbol.
If I fix to the symbol 1, the value of hundred and you fix
the value of one to it, we shall not understand each other.
The numbers, like the alphabet, have been a means of ex-
changing ideas between men, a means of understanding one
another.

We believe that coming to this understanding, pre-
sents a great difficulty for the child. That is not so. We
must remember that the child is the beginning of man. He
is a creation of God and he has within him all the human
laws, all the human characteristics. He has the potential,
therefore the faculties can easily be acquired. Every human
child when he is born, if he lives, is going to become an
adult human being. This sounds logical. Therefore it is
also logical that the child has in him all the human attri-
butes of the adult. There is no adult who does not have
the power of making an abstraction. Without the power
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of abstraction, he would only be an animal. It is this power
which gives him the superiority that he enjoys. This power
does not come to the human being suddenly, when he has
reached the age of twenty or twenty-five, when he has come
,of age. This power is within the child when he is born. In
following the child, we have seen that the child of six months
is capable of making abstractions. Why then should a child
find it difficult to make abstractions? We might as well say
that the child finds it difficult to grow physically!

In the middle ages, there were in our country, jesters
who appeared funny to people, either by their ways or by
their appearance. In order to make them appear funny,
these jesters, as children, were put in certain casts which
did not allow their bodies to grow straight. Their bodies
were crooked, and the growth was restrained, and painful.
What education has done, is to create conditions similar
to the casts used in the middle ages to shape the bodies of
human beings, to shape the mentality of human beings who
come into the school. Without such restraints, growth is
not painful, but pleasant and obedient to the laws of God.
When we do not go against the laws of God, but follow them,
we find joy, peace, calm and rest.

To enter society, the child has to acquire certain
qualities. We wish to shape him to this end. If he rebels,
we force him. The reason we argue is because one day he
will have to go into the world. Where is the child if not in
the world? Is he in the sun, or the moon? Indeed he is
in the world, and must acquire the responsibility of -being
in the world. What does this responsibility entail? Does
it mean that the child is going to make a certain amount of
money which is difficult to get?

The child’s main responsibility is to create a man, and
he will create a man whether or not we want him to. He
may create a good man or a bad man, who has either to
grow or to die.
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In this world of abstraction, it is as natural for the
child to grow intellectually as it is for him to grow physically.
He will find as much joy in the acquisition of mental growth,
.as in healthy development in the physical field. However
we have to offer him the opportunity to grow normally,
We cannot set a programme for his mental growth, based
on our own political needs, or educational ideas. If we do
‘that, we make a painful cast for the child. We judge children
from our own adult point of view, from the level of think-
ing and reasoning, which we have reached. On this we
base our judgement of what the child should do.

There is nothing easier than to do things that we know
how to do. It seems so simple. Yet if I knew how to
swim and I explained very carefully to an intelligent person
who does not know how to swim how he should do it, with
all his intelligence, he would sink if he tried to swim!

To go from nothing to something, is creation. To
create, is the most difficult thing in the world. To grow
afterwards is easy. The first step, the beginning, which
leads from nothing to something, is most difficult. In the
abstract world, the growth from materialisation to abstrac-
tion is a difficult new path into new fields, new abstractions.
The child’s progress is very, very gradual until he has acquired
a certain level. After this level is reached, everything be-
‘comes very easy.

In the field of language we must not teach the child
words which he already knows as something new. He has
spoken the language and used the words in it for years.
In the field of mathematics however, the child does not
know anything. He may have distinguished a group of
words which refer to quantity, but has no previous ex-
‘perience with numbers. He does not know the system
which organises them. He has to understand the whole
construction of numbers, counting from zero to ten. - The
introduction to numbers cannot be treated in the same
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manner as the introduction and analysis of language. Every
step taken must be taken with a care not required in other
fields, because it is entirely unknown.

The seed of mathematics must hence be very, very care-
fully sown. We must not confuse the trunk of the tree
with the branches. We must certainly not expect good
branches to grow on a dead tree. Many people reduce
mathematics to certain feats of memory. If we make the
child learn that three and three make six or two times four
make eight, we are constructing a tree, by nailing small
dead pieces of wood to a larger piece of dead wood so that
it resembles the trunk of a tree with branches attached.
In doing so, we have only created an illusion. It is no tree,
only a cross. It will bear no fruit. It will give no life or
joy, only suffering. Instead if we plant the seed carefully,
we can watch the little plant take firm root, sprout leaves,
and grow strong branches with pleasure. :

Thus we must watch the intelligence. Once it has
grasped facts, once it is mature, and can be brought to the
abstract level of the mind, we can add something more.
When the child works with the material, he grasps abstract
facts by the repetition of the exercises. Then he is ready
for the next step. We can gradually move from material
facts to still higher abstractions through easy steps. In the
traditional schools, the teacher starts from the most ele-
mentary level. She writes the numbers on the blackboard
and says the names. She expects the child to understand.
If the child does not understand, the teacher uses some
objects to help him. She shows an object, a seed perhaps,
and says — “One!” She adds another object and says —
“Two !” She adds yet another, and says —  Three ! ”
She takes one object away and says — “ Two ! Tt is very
simple, and very logical, but very confusing to the child-
A deficient child, who could not register experiences, or
receive impressions as we do, and who has not arrived at
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numerical abstractions, would not understand how the first
seed named one becomes two by the addition of another
sced. The name seed apparently becomes one. This
change of name of the object itself causes confusion. The
number two is to him one, and another one. The child
who is still in the period of construction of the mind in
which all is in order, who labels everything around him,
becomes confused, and cannot arrive at this abstraction.
He can not arrive at the conclusion that an object to which
an object is added becomes another. Thus presented with
the second object he says — “ One, one !”” He does not
say — “One, two !” ‘

The child must have great maturity of mind to arrive
at this. To one who knows how to swim, the act of swimm-
ing is very easy and very simple, but until he has learnt to
swim, it is difficult. To arrive at the abstraction of numbers,
to create something from nothing is a very difficult step for
the child to take. So if we want to present quantities to
the child, each quantity must be presented in one piece, and
each number, treated as a separate object, not as one object
added to another one. The objects that are usually prese-
sented are each of the same value. Instead different objects
must have different values. So we must take objects which
cannot be broken into smaller units so that we can show
that there is a distinct difference in value between the first
two numbers which are at the same time separate objects.
We can then name each object.

To present numbers, we use the Long Stairs of the
sensorial exercises, so that the child is already prepared to
use the material. The lengths are so displayed that the
first rod serves as the unit of measure. The relative diff-
erences in quantity has already been impressed upon the
sensorial store of the child. He is thus able to judge the
difference in quantity. The first rod is one, and then the
second which is a different object is two. It is separate
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from one, yet has the value of two. The first object does
not disappear into the second. Each rod is a whole quantity
in itself. The child sees the sequence and how it is formed.
He sees that the name and quantity are related. He thus
builds the natural sequence of numbers sensorially as the
rods when arranged in order of length, contain the sequence
of numbers.

We use a set of exercises to help the child become
familiar with the numbers — the names and the quantities.
First we present the quantity represented by each rod by
means of the three period lesson. Then we have a set of
games. We can name one quantity and ask the child for
a rod immediately higher or immediately lower to it. Every
time we must ask the child to count from the beginning,
(from one) so that gradually the names of the rods are fixed
in his mind, so that he does not have to count any more.
The mind of the child matures through observation and
gradually he understands that the quantity two, is equal
to two ones, a logical step taken by the mind. Thus the
clarity of each group of quantities, and the value of each
group is recognised.

In traditional schools, they start by giving the symbols.
Then they give the names and the quantities in separate
units. This presents a great difficulty to the child. In
our schools, at this early stage, we present only quantities
and the names of the quantities. We do not present tho
symbols of the numbers. The field of mathematics is entirely
new to the child. Unlike language, in this field, the child’s
pleasure is derived from overcoming difficulties. If we
present them one by one, the child will desire to go forward
as it gives him the pleasure of growing mentally. In the
field of language, the child already associates the sandpaper
letter, the symbol, with its corresponding sound. There-
fore the symbols representing quantity, the sandpaper
figures, are presented to the child separately from the quantity.
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The child touches the symbols of the numbers in the same
way- as the letters, and says the name of the corresponding
quantity. It takes some time for the child to learn the
symbols, to learn their form, and the direction of writing.
He finds the same pleasure here as in the learning of the
letters. Only after the child has learned all these does he
spontaneously arrange the quantities and symbols together
in succession. Sometimes the teacher may do it first, when
she feels that the child is ready for this step. When the
child starts with one, he is able to go on because he already
possesses the knowledge of all the numbers, so he is able to
put them in relation to each other. So we present these
three steps to the child — the quantities without the symbols,
the symbols without the quantities, and then the two together.
A point of importance which may seem strange is that
we must always be careful, never to use the sandpaper
figures to make the association between the quantity and the
symbol. Instead we must make a separate set of symbols.
The child is constructing the mathematical mind, which is
based upon order in everything. By now he has seen that
each group has a certain value in relation to the first rod
which he has taken as the unit of measure. He has also
seen that the difference between one group of units and
another is always the same. Each of them has a certain
value in relation to the quantities. By making this compa-
parison, he gets a sensorial impression of subtraction and
addition. He begins to understand the nature of the addition
sum which is the union of two quantities, and also that in
subtraction, from the big quantity we can take away a lower
one. _ .
Numbers can be presented to a child between the age of
three and a half and four years. Once the basis is built,

1. The cards we use today to help the child make the association are
white. On each card the Arabic numerals 1-10 are painted in black. The
cards and the numerals are the same shape and size as the sandpaper figures.
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how quickly the child goes on! If we offer the child these
ideas according to his logic, and not according to the logic
of the adult, the child learns in a few weeks, the work which
may take him two or three years in a traditional school.

The natural sequence of the numbers is presented
through the length of the rods. At first, the child is offered
the names of the first ten numbers, the symbols representing
these quantities, and the quantities corresponding to each
symbol. He is offered ten numbers, because that forms
the basis of the decimal system. The English people say
that they do not use the decimal system!. They say that it
is not necessary to teach it to their children. I have never
seen an Englishman count using twenty or forty! He does
count only tens. He does not notice, but he uses the decimal
system in all things using tens, hundreds and thousands.
When this basis is given to the child, he has the basis for
the whole of mathematics.

Another material, consists of two boxes, each divided
into five compartments. On the back wall of each of the
compartments, one of the ten symbols which the child has
learned is written. One box has 0 to 4, and the other box
5 to 9. With this material there are 45 spindles all alike.
The child has to put into each compartment, the number
of spindles (the units) corresponding to the symbols. A
curious fact is that the child already knows that the units
of each quantity are a group. However his abstraction
has not yet reached the point of being able to see this when
these units are loose. With the number rods, the units in
each rod were combined. With the spindles, he needs to
group the units together. The child at this stage wishes
to do things correctly. Some children in fact, like a ribbon
to actually tie the spindles together.. Even the compart-
ments are not sufficient for them to group the spindles to-

1. Today the English people do use the decimal system as hundred
pence make a pound.
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gether. The child thinks — “ How can they form a group
if they are not united?’ All quantities are abstractions.
There is no material tie to form a quantity. The child
does not arrive at this conventional way of grouping units
together to make this abstraction until much later.

This is the second step towards abstraction, the second
period of maturity of the mind. How slow it must be in
order to bring about a mental growth! If we follow the
natural psychological development of the child, we see
that he may grow fast, but only as fast as nature allows him
to grow. Can we make him a man in one day? We can-
not! Indeed it is stupid to think of doing so! To achieve
natural development, in the growth of his human body
and in the growth of the intelligence in his little brain he
cannot jump from one thing to another. He takes twenty-
five years to grow into complete manhood!

After this second stage, there is the third step'. It is
usually introduced when the child is quite mature and ready
for further abstractions. We offer the child the same set
of numbers which go from 1 to 9. The child places them
in succession, one next to the other. For us it is the proof
of the child’s ability to abstract, to see if he has learned,
or not learned, the sequence of numbers. With the number
rods in the first instance, the Long Stairs offered guidance.
In the second case, the symbols painted on the spindle
boxes offered a guide. This activity however offers no
guide. The child whose mind has built the sequence of the
numbers must arrange them in succession. A series of
small, unusual objects, absolutely identical in appearance
and size (like shells, or ivory counters) are also provided.
We do not use ordinary objects, as the child always likes

1. Before this third step there are two activities which Dr. Montessori
thought essential. Today these are called the Zero Activity and the
Memory Chit game. More information about these activities can be found
in The Discovery of the Child (1948).
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objects which are attractive and nice. The visibility and
the attractiveness of the material helps the child in the
exercise of abstraction. The objects are counted, and the
quantities are placed beneath the symbol to which they
correspond. The counted objects, when forming an even
quantity are placed beneath the coresponding symbol in
pairs one below the other. When counting odd quantities
the single member of the last pair is kept to one side beneath
the preceding pair (fig. 14) to draw attention to the fact

1|2|3 4”5‘6”7’8,9“10
X XX XX XX XX XX XX XX XX XX
X XX XX XX XX XX XX XX
X XX XX XX XX XX

X XX XX XX

X XX

(Fig. 1)

that when we divide odd numbers there are more pieces on
one side than the other. The child thus begins to understand
sensorially all that there is to know in mathematics.

The child at this point has absolutely everything that
he needs for the understanding of mathematics. After all
it is not possible to find a number which needs any other
symbol than the ten we have taught him! With these ten
symbols, he can understand any number. He has also
seen the nature of addition, subtraction, multiplication and
division, and observed the possibility of these operations
although he does not know their names. So the basis pre:
pared, the child must analyse and study the details.

Thus while presenting things gradually, a view of the
whole, an understanding of the whole, is then given to the
child, who will then go into the details. Thus the branches
of the tree are formed. We have only to put in the roots
the branches come out of their own accord. ’
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CHAPTER 4

In our schools, the class is not a fact which has been
provoked by an exterior agent, but an environment which
is attuned to the nature of the child. When we put this
into the practice, it is not as easy as it sounds.

Even with the great reforms in traditional schools today,
from the point of view of the moral treatment of the child,
the child is not allowed to act. - There are schools in which
the teacher uses sweetness and persuasion, instead of com-
mands and threats. In order to forge a closer and intimate
link between herself and the pupil, the teacher may say to
the child — “ If you want to please me, do not do this ! ”
Or she may say — “‘ If you love me, please do this !> We
must realise that there is no substantial difference between
a command and this persuasion, which is a sort of seduction.
In both cases the child is forced to act according to the will
of the teacher.

In another tactic, which some mothers use, the adult
commands the child, but at the same time explains to him
why he should obey. There is nothing more dangerous
than making the child obey in this way. Persuasion is a
reflex action of reason. The reasoning power in man deve-
lops very late, and reflex reasoning even later. To develop
reason, it is better that the child is not under the influence
of another individual’s reason. If the mind is reasonablé,
it does not need another individual’s reason to cause it to
reason. It will reason by itself. When an adult makes
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the child obey by persuasion, or by command, or by any
other means, it is always by substituting his own personality
for that of the child. Persuasion, is thus like a cloud which
hides the sun. With it comes a moral and intellectual soft-
ness in which the individual no longer exists as an individual,
In fact, the least dangerous method of all for the personality
of the child, is the violent command, as the two personali-
ties, the one which gives the command and the one which
receives it, remain distinct.

Work and free choice are closely related to the nature
of the child. We must not confuse our method in which
the actions of the child are allied to his true nature, with
more modern methods, in which the way of making the child
obey has changed in form, though not in substance. Our
aim is to free the personality of the child, by his own action.
A teacher once said to me — “ I let the child choose what
he wants ! As I watched, she called a child and said —
“You can choose what you want. Tell me now, what
do you want!” The poor child became confused. He
stared, and took what came first within his reach. The
consequence of such adult behaviour may be that the child
does not show his own aptitudes. So the teacher when she
observes the child must be able to recognise that the child
may conceive his own idea and try to put it into practice.
This is not very easy.

If a child takes an object and starts working, it is very
important for the teacher to observe, if the action is carried
out to its completion. A good teacher in this case is one
who can forget that a certain level of pefection is required
in the technique of carrying out an action, and also forget
her need to help. A good teacher must simply act as
though she was not there. It is not important that the child
should perform the action well, but that the action has arisen
within the child, that he has by his own initiative started
to carry out the action. It is through the repetition of these
initiatives, that the personality of the individual is built up.
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Every spontaneous action of the child is like a little
lamp lit in the dark, and every new little lamp helps dispel
the darkness. If the child, puts some objects on the floor
instead of on the table, he has taken an initiative to do so.
The teacher only sees that the child has placed the objects
in other than the usual place. If the teacher corrects the
child at this time, the child will not repeat the exercise.
The teacher acts as the extinguisher that puts out the flame;
the little light disappears and there is only smoke instead.

The teacher wants the child to carry out all his actions
with perfection. So when all of a sudden she notices that
nothing is perfect around her, she becomes confused and
agitated and is herself like a candle about to be put out.
Some rules may therefore be of help both to the child and
the teacher. When the child shows spontaneous initiative
to perform an action no matter what error he makes, the
teacher should not correct it. There will always be time for
correction. Not one of us began with perfection. The
teacher must sympathise with the errors of beginners, so
that she may not become an extinguisher of spontaneous
activity.

Not to interrupt spontaneous action does not mean,
as many people think it does, that no correction should be
made or that a child should grow in error. It only means
that the formative action of the child should not be inter-
rupted. In practice, it has been found that by correcting
the child during spontaneous activity, he is kept back from
taking in abstraction. The child, when he is corrected,
does not do better, he instead stops all action! Of course
correction can and must be given, but never during the
activity. First the teacher must respect the cycle of the
activity and observe the child at work. Afterwards, the
errors observed, must be made the centre of a new lesson,
Therefore to eliminate an error a lesson is given, not at the
moment of activity, but later.

If a child approaches another child who is at work,
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should the teacher protect the child who works? This poscs
a problem in the teacher’s mind. We must remember that
the child comes to school not only to work with the material,
but also to have social experiences. Amongst these socia]
experiences is self-defence. To observe how one child
defends himself from another child is interesting. We
know that the energies of two children of the same age are
more or less of the same intensity. When the teacher dis-
turbs the child, it is like a big animal falling on top of the
child. If a lion or a hippopotamus came near us, our
nerves would not stand it! However if another child dis-
turbs him he is just a comrade, a companion who comes
around to help. If we were working, and a dog came near
us, we would drive it away. Therefore if one child goes
near another child to grab a pencil, we must wait and see
how the child reacts to this interruption. A child who dis-
turbs another child at work may be sent away at first, but
may return persistently till the first one says — ““ All right,
let us do it together !> The two children may sit next
to each other and start to work with the same material;
a sort of association may arise between them while working
together, helping each other to carry out an exercise. On
the other hand the child who is working may not give in.
In both cases there has been a social experience, an exerpience
leading to social adaptation.

We must also consider that if we defend one child from
the interruption of another, the child may carry on with
his work. However his interest in the activity may have
been so great that he would have returned to take up the
work later on. In the meanwhile he would not have had
the social experience also needed for his moral building.
If the teacher constantly defended the child, he would never
be able to defend himself. It is therefore important for the
teacher to observe all that happens in this small world,
where individual strengths are more or less equal. There
is also another social experience which is important for the
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child. If a child is using a certain piece of material, and
another child wants to use the same thing, he has to wait
until the first child has finished. This experience of self-
control, teaches him that each person in the world has his
own place and that we must respect the places of others,
It is impossible to learn this fact by hearing it as a moral
principle. It must be developed through experience.

Thus there are two important principles involved — the
development which the child attains through activity with a
material, and the development of aptitudes through succes-
sive social experiences.

If the teacher can be wise and find a little bit of amuse-
ment in watching, many natural and interesting facts will
unfold before her eyes. If instead of merely watching, the
teacher takes things too seriously and finding the material
which should be in one place in another, interrupts the
action of the child, the development of the environment of
the class can very seldom take its normal course.

An interesting exercise for a teacher who has an over-
powering impulse to go and correct the child is to look at
her watch and say — “‘ I am going to wait two whole minutes
before I go to correct the child !> This will be of great
help to the child, because generally within two minutes, the
problem is solved by the child himself. This is however
a very difficult exercise for the teacher.

In California, in order to persuade the teachers that
their intervention was unnecessary, I suggested that they
should tie themselves to their chairs or to a post. Each
time they tried to get up, they would be pulled and thus
reminded not to get up to correct the child. They told me
afterwards that if it had not been for this ligament binding
them down to their chairs, they would have interfered very
often in things which found their own solution.

To another teacher I gave a string on which there were
nine beads saying — ‘‘ Before you interfere, pull all the nine
beads off the string. In the few seconds needed to do this,
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nothing very dangerous can happen to the child. No lions
or snakes will come, nor will there be a fire ! > The exercisc
helps the teacher control herself. It serves as an education
of her will so that she becomes more conscious of it. To
be a successful teacher benevolence and patience are pre-
requisites. Development comes through exercise. For the
child to attain development, he must carry out an activity

The teacher must always be observant. She must
have an eye on all the children in order to be of help to the
child, to help him do his work by himself, alone. She must
prepare everything for the child so that he can work without
interference. She must present things in a clear fashion.
She must give lessons which will correct the errors she has
seen the child commit, but not on the same day. She must
not do anything to stop the formative activity. She must
not interfere when the interference is useless. Then it would
be dangerous, because such interference would then be an
interruption of creative activity. If the child is to develop
normally, there should be the motives of interest and action
in an environment in which social experiences can be had.

Once, I visited a school in a tenement house. The
parents .of the children in this school went to work, and
abandoned them to play in the streets. The object of start-
ing the tenement schools was to gather these children to-
gether. On the day of my visit, three of the children were
absent from the school. They had gone into the streets
to play. The teacher was frightened and said —  What
am I going to do? They are absent !” I said — “ What
can you do? You cannot go into the streets to bring them
back ! Let us wait and see what happens.” After two
or three days, the three children came back to the school.
The teacher asked them — ““ Where have you been these
three days ?” The children admitted quite frankly that
they had been playing in the streets. The teacher asked
them — “ Why did you come back ?” The -children
replied —  “In the streets there is nothing to do, while
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in the school there is so much to do”. So they had come
back. If we had forced them tocome back to the school,
the children would always have had a desire for the streets,
Now they had experienced the streets and had found
nothing to do. They clearly understood the difference between
the two, that one was better than the other.

The story of these children is an exaggerated example.
We must remember that these children were in need of a
moral education. What was the advantage to these children
to have these schools which accepted them with benevolence?
The environment was beautiful and full of interesting occu-
pations. This was the fact which attracted them from the
street. If our aim was to correct children who had been
abandoned, who had developed criminal characteristics,
the best way would not be to threaten or admonish but
to create an environment which brought about the correc-
tion. Therefore it is important that an environment should
have as many motives of activities as possible. These
experiences help to develop the moral and mental aptitudes
of the child. The interest of the child should be aroused
towards activity. This interest should be left to itself to
develop, to carry any action to perfection. Naturally there
is a social intercourse which follows the social experiences.
The correction and the perfection in the act are secondary
and come through the experience. Correction and per-
fection do not come through words. We say —“ Be
good ! The child does not become good, if he has not
understood what he should have. If we teach him how to
add a detail to his work that will keep his interest in the.
activity alive, we can help him develop the normal function-
ing of his life which is growing.

36



CHAPTER 5

The development of order and discipline in our schools
is linked with the very nature of the child. The child by
nature is brought to work. He obeys the teacher spon-
taneously. This means that there are spontaneous tenden-
cies in the child which urge him towards these goals. So,
if we succeed in giving to the child true freedom, he begins
to work. Through work he becomes disciplined.

In the school environment there is mental development
through work. The child also has social experiences which
are born from his relation with the environment. The
mental development has three aspects — free choice of
work, repetition of the exercise, and concentration. Social
experience too encompasses three points of reference —
self-control, self-defence, and association.

As a consequence of free choice very special social
sentiments emerge. One of them is the help that the child
renders to others. This help has special characteristics,
One child helps another child only when there is real need
for it if that child can solve the problem by himself. The
child instinctively knows when help should be given and
when it should not. A teacher often intervenes at the wrong
time. For instance, a teacher who sees a child transporting
a heavy table, tells a second child to go and help. The
child, if left to himself would not have gone to help. In
not going to do so, he would have done right because the
child carrying -the table was making the effort by himself.
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Help, when it is unnecessary, becomes a social disturbance,
and troubles the people to whom it is given. The child has
this sensibility. Moreover, he is always ready to help when
there is real need of help. If a child breaks something,
all the children console him and help him. Also when there
is something interesting for all the children to do, and they
find that one child is engaged in some long and tedious work,
the other children spontaneously run to the help of that
child in order to enable him to finish the work quickly.
They know instinctively which help is really useful.

At a certain point of development, the child brings
order into an environment in which things have been left in
disorder. Here, there is a certain difference between what
the child does, and what the logical mind of the teacher
thinks he should do. A child, does not worry about who
has left the material out of place. He sees something out
of place and desires to restore order, so he puts it away.
The logical conception of the teacher leads her to believe
that only the child who has left the material in disorder,
should put it in order. She tells the child—*“Stop putting
away this material because it is this child who should
do it.” This logical reasoning never enters the mind of the
child. This is the way in which adults act in society. If
somebody has done harm, he should pay the penalty and
no one else. This is a natural law of the adult conscience.
We cannot say this is right or wrong. The child does not
think in this fashion. The child loves the environment
and has an urge towards order. His action does not pass
through the personality of his comrades, but relates directly
to the attachment he feels for the environment. He would
even feel disappointed if he had nothing to put in order.

In California, a child while pouring water from -one
vessel into another, spilt the water continuously. A younger
child, whom the first child had not noticed, kept mopping
up the water. Suddenly when the older child stopped pour-
ing, he heard the smaller child say — *“ Have you not got
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any more water ?”° Only then did the child notice the
small child who had been mopping up the water that he had
been spilling !

If a child breaks vase, another child goes round and
picks up the broken pieces and puts everything in order,
consoling the child who has broken it. There is no question
of who has broken the vase. Nobody questions the justice
of the action of the second child. There is no punishment
for the person who has broken the vase. The questions of
who, why and how do not seem to arise. If in our social
life, we thought in the same fashion, and we felt that we
should remedy social disorders no matter who had comm-
mitted them, without wanting to know who was behind them,
social welfare programmes today would not be in the sad
state in which they are ! To purify the environment and
to put it into order is the most logical thing to do.

The obedience in our schools comes about as a spon-
taneous and natural phenomenon. Different levels of
obedience can be seen at different degrees of development.
At the first level the child sometimes obeys, and sometimes
does not. In the second degree, the child always obeys
the teacher, and is even capable of doing things which
he does not like, which do not correspond to his needs.

Once during the practical examination of teachers who
were taking our training course, three or four teachers
were asked to actually teach some children whatever they
knew!. These Italian children received lessons from the
teachers as though they were trying to encourage and help
them. They could learn nothing from the repeated efforts
of these teachers, who taught the children only what they
already knew, and that too in English, a language which

1. In the original manuscript Dr. Montessori indicates that the part
of the practical examination which included the presentation of the material
directly to the children by the trainees was soon eliminated from the exami-
nation procedure as it was not fair to the children.
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they did not understand! It was difficult for the children,
but the children did not seem to mind it. They lent them-
selves willingly. This enormous patience revealed by the
children springs from an altruistic obedience which has
no self-interest.

There is another kind of obedience, an . interested
obedience, which is born of the pride of being capable of
the exact execution, of what is asked or ordered. The child
enthusiastically carries out what the teacher has asked him
to do. This command of the teacher may be compared to
an examination. In the examination, the examiner asks
us to do certain things just to see if we are capable of doing
them. The children of our schools have presented them-
selves for public examinations by ordinary teachers. They
took pride in being questioned, and in being able to answer.
If we stop to think about it, it is natural for the child to
want to present himself well when he is asked to do some-
thing. So the child gets through the examination naturally
and with happiness. The child thus arrives at the third
degree of development in which carrying out commands
(even unpleasant ones) becomes a need.

Obedience requires a great complex, inner preparation.
It is achieved naturally when the child’s capacity for doing,
and his inner strength for action come together. Thus
not only does the child become enthusiastic about carrying
out the command of the teacher, but he also desires that the
teacher should command him to do still more difficult
things, to give him more than he already possesses.

It is generally believed that it is the teacher who wishse
to give a lesson. Therefore it is necessary that the child
becomes obedient before this lesson is given.. Otherwise
it is not possible to give the lesson. However, the reverse
is true in our schools. The child wishes to have lessons
from the teacher. He wishes to study more, to receive more.
So the hard task of the teacher is to learn all the things that
the child asks him to teach. The teacher finds herself con-
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fronted by a being waiting to be given something, asking —
“ What gift is your superior intelligence going to give me
next 77 Thus teacher and pupil are placed in the right
relation. The child goes to the school to learn, very con-
sciously asking to be taught. With this attitude, in a positive
atmosphere and in a level of calm, the task of education is
facilitated.

The relation between the child and the teacher is in-
tellectual, but there is also a spiritual relation. The child
begins to love and respect the teacher. In our first schools,
often the children were very poor. If these children left
on the streets, found something better than usual to eat
they renounced a little of it in order to bring it to their
teacher. If they found a flower, they would pick it for the
teacher. There was love for the teacher and respect, as
well as gratitude. These sentiments cannot be taught,
they flower in an atmosphere of this kind. How can we
teach an individual to love another? Norcan we command
the child to respect someone. The child may be taught to
show the outer form of respect, to greet a person politely,
but nobody can teach him to feel respect.

What is generally known as discipline in traditional
schools is not activity, but immobility and silence. It is
not discipline, but something which festers inside a child,
arousing his rebellious feelings. In our schools the child
has free choice, he is free to move. Therefore discipline is
very closely connected with freedom and action. It is
generally thought that discipline and freedom are opposed
to each other. The child has taught us, that they represent
the two faces of the same coin, two faces of the same action.
This has served to clarify many erroneous ideas.

The child can arrive at this point, if we allow him to
live the longest time possible in these developmental condi-
tions. From the moment of the first activity of the child
in which the child develops an action and goes on to complete
it, there develops in him a perfect discipline. This forms
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a nucleus during childhood and remains in the soul of the
individual. Thus a perfect phenomenon takes place, a
phenomenon which we adults must observe and study,

If there is any disorder and indiscipline, it means that
the teacher has committed some error which has impeded
the real freedom of the child. Out of this interruption of
real freedom, the lack of discipline has come. This fact
has been scientifically measured. The teacher must look
into herself to find out in what way she has limited or
restricted freedom.

We admire the freedom in nature, yet in nature every-
thing is tied by laws., These protective laws form the base
of discipline which renders that freedom possible. The
stars and planets are free in the space of the universe, yet
they obey laws. The stars and planets have their routes
to follow. We might say among the living beings fish are
most free and yet they cannot get out of water. So each
being, animate or inanimate, is free within its ties, within
those limits that nature has tied it up with. Freedom is thus
to obey the laws to perfection, with attention to the minutest
detalil,

If there is no freedom there is no discipline; if there is
no discipline there is no freedom. Thus freedom and disci-
pline are the same thing, like life and existence. If adults
arrive at discipline and freedom in this fashion a great social
problem will be solved.
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CHAPTER 6

The decimal system in its static! function, enables the
child to see the different hierarchies of the different cate-
gories. He sees that the units have different groups—I
to 9, 10 to 90, 100 to 900, and so on. In the first hierarchy,
a group of ones form ten. In the next, a group of tens form
the hundred and so on. For example if we take the num-
ber® 1673, it is a combination of all these different hierarchies,
and certain symbols which occupy a special place according
to their different hierarchies are used (fig. 2). The place

| 1000
600
O R
(Fig. 2) 3

1. The material consists of nine single golden beads, nine bars of ten
beads each, nine squares of hundred beads each and one cube of a thousand
beads. The bead material is used with cards of the different hierarchies,
1-9, 10-90, 100-900, and one card of 1000, in green, blue, red and green
respectively. These cards are so designed that if we stack them one on
top of the other, for example (fig. 2) with the card of 1000 at the bottom,
and the cards of 600, 70 and 3 successively on top, and align them to the
right, the number 1673 is formed.

2. The example in the original manuscript is 673. For the sake of
clarity and continuity we have used the number 1673.
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on the extreme left is the place of the category which has
the greatest importance. The child also sees that in each
hierarchy there can be only nine, and no more than nine.
Through this activity he also composes numbers.

When the child has understood the quantities and the
symbols, he begins to want to know the names of the num-
bers. Sometimes this desire comes very late. It coes not
matter because this is a very small detail which can be given
later. Whether the child does addition and subtaction with-
out knowing the names of the numbers or whether he is given
the names first, is left to our common sense and the interest
of the child.

The intelligence is like a house within which there are
four apartments, each occupied by a certain entity. Each
apartment has a door which opens out into an open place
inside. We can call the entities — Understanding, Reason,
Memory and Interest. Each of them has a special task in
the house, and work together in harmony to construct
Intelligence. Usually a stimulus knocks upon the door of
Memory. Then it goes to Understanding. If Understand-
ing accepts the stimulus it then goes on to excite Interest,
and shakes him up. Interest goes with Understanding,
to call Reason. Thus working together, they construct
the Intelligence. Memory is the one who always answers
the knock at the door, and takes in what is presented by the
stimulus. If he is molested, he just ignores it and closes
the door. Sometimes when the others see what a hard
time Memory has, they too close their doors.

Education in older times was only a question of memory
not of understanding, or of reasoning, or even of interest
Therefore, the memory always took energy from intelligence.
So instead of building up the intelligence, it took away
from its capital in order to keep going. If we wish to help
the construction of the intelligence, we must call all the four
to work together. We must not leave the task of building
only to the memory, who is like a servant who can do noth-
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ing but manual work. The rest of thc work must be shared
by the other three — interest which pricks the intelligence
and keeps it alive, and understanding, which calls forth
reason. If memory does all the work, it will build only
a mechanical intelligence. Such an intelligence would be
like a person dressed in royal clothes who tries to make
other people believe he is a king, when he is really not one.

The apple that Newton saw falling was not the first
apple to fall. Many people have seen an apple falling, the
memory of it may be in their subconscious. However
understanding comes only when the falling is explained to
them. How much interest would people show in the
laws of gravitation if they have not seen anything fall? It
is their own experience which makes Newton’s discovery
interesting.

With the Number Rods the child has already become
subconsciously aware of the processes of addition, subtrac-
tion, multiplication and division. However he is conscious
of them by sight. The sensorial stimulus has only reached
his memory, not his intelligence. He will now see these
processes consciously, if they are explained to him.

Sensorial understanding helps create an interest in work.
Without this we have only a vague impression in our memory.
With no previous experience, or subconscious preparation,
the work does not hold any interest. It isimportant that
the child should acquire experience, as it serves to arouse the
intelligence.

In Holland, water comes up if we scratch the earth a
little. Thus the subconscious which is on the verge of
consciousness, when scratched, arouses the intelligence. It
is necessary to give the child the function of numbers before
we ask the memory to learn the combinations of the different
quantities, to learn that 3 combined with 5 makes 8. First
the vision of the whole must be put before the intelligence.
Then reason, interest, and lastly memory can come into play.

The child has already understood the function of the
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numbers and knows how they are formed. Now we must
help him relate the place of quantities to their function.
To do so, we have an unlimited' quantity of this material
Quantities can be dealt with in four ways — addition, sub-
traction, multiplication and division. The quantities are
provided in such a way, thatany operation can be carried
out. That is why we have the big cards up to nine thousand
and the small cards up to three thousand only. By now the
child has acquired such a vision of these numbers, so we
can bring them to their first abstraction, by substituting the
beads in the square of hundred and the cube of thousand
with wooden squares and cubes, on the sides of which
squares of dotted paper are pasted, the round dots represent-
ing beads. If we count the dots, we will find 100 dots on the
square of hundred and 100 dots on each face of the thousandz,
This first step towards abstraction in the mathematical
field must come very slowly. The cards are placed one
below the other on the floor, and side by side, according to
their hierarchies. The units, the tens and the hundreds
correspond in order; for example, 9000, 900, 90 and 9 will
form a horizontal line.

For this exercise in addition too, we must get the consent
of the child. After the child has formed a large quantity
we can ask — “Would you like to do addition? If so,
you have to ask another person for help ! > Thus we arouse
the interest of the child even before the game has started.

1. This material helps the child understand the decimal system in its
dynamic function. It consists of nine wooden cubes each representing a
thousand, forty-five wooden squares each representing a hundred, forty-
five bars of ten beads and forty-five single golden beads. The bead material
is used with one set of large cards of the different hierarchies, 1-9, 10-90,
100-900 and 1000-9000, and three sets of smaller cards 1-9, 10-90, 100-900
and 1000-3000 in green, blue, red and green respectively. The larger
cards correspond in size to the cards belonging to the static function.

2. The wooden cube of thousand has only 600 dots totally on its six
faces. The other 400 must be visualised to be inside the cube.
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It is a psychological preparation of the mind to receive
knowledge. If we take the child by the arm and make him
do addition, the child’s mind may be preoccupied with
something else and the addition process will not be absorbed
by the child. It would then be absolutely useless to waste
our time and the child’s in this intellectual work.

We usually offer these exercises to children between
four and four and a half years as a collective exercise which
two or more children can do together. When we start
addition, two numbers are prepared, one by each child.
Each child picks out his quantity from the bead material
and the corresponding symbols from each set of small cards.
He may not say their names because he has not learnt them
yet. We verify the quantities to see if the children have
paid attention, and also to ensure that the addition comes
right. As far as the addition is concerned we have nothing
more to do. All the cubes, squares, tens and ones of the
two quantities are put together in confusion on a tray. We
must now call in the decimal system in order to get the
answer of the addition.

The first thing that the decimal system does is to dis-
tinguish the hierarchies. We put all the hundreds together,
all the tens together and all the units together. We use a
certain kind of felt or a carpet so that the unit beads do not
roll away. When the addition is complete, the number
arrived at is shown using the large cards. The children
who count need only to know how to count from one to ten,
and to distinguish the different hierarchies and nothing
more. This makes clear the nature of addition using the
decimal system.

In the first addition sum, while forming the smaller
quantities, we ensure that there is no carrying over. The

1. The carpet is seems to have been used originally to highlight the
combining of the separate quantities. The four corners of the carpet are
brought together to create a bundle effect.
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activity still forms part of the static decimal system. Necxt
comes the step where the addition has to be done with
carrying. After the child has done a few of the first kind of
addition sum we bring in the other kind.

The size of the cards is significant. There are three
sets of smaller cards representing three different small quanti-
ties which have formed the bigger quantity represented by
the bigger cards, which is the answer to the addition. The
size of the card helps to fix the idea sensorially, to impress
this fact on the mind of the child. - Later, this helps the child
to understand the rules better.

In traditional schools the child starts with the rules.
In our schools, a rule is the final step taken by the child,
comparable to putting a dot on the i. To us the rules are
the most concise description of a long experience, and there-
fore the final step in the system. Thus not only does the
definition acquire a meaning, but also has an interest in it-
self. The children almost compete with each other to try
to express in words what has happened in the addition sum,

We also illustrate another part of the decimal system
to the child. We tell the child, that in each category only
nine can stay separate. So nine single beads (the units)
the bars of ten, nine squares of hundred, they can stand
separately. However as soon as another comes in, ten of
the lower hierarchy, all get tied together, and move up as
one of the higher category. If there are nine bars of ten
and a tenth bar is added, all the ten bars disappear, and a
square of a hundred appears. The tens are substituted by
the hundred. After this' we may give any kind of addition
sum to the child, and it works well.

In addition, different children contributed different

1. Before addition, an activity called the Change Game which isolates
the carry over process can be presented to the child to help him understand
that there can be only nine in any one hierarchy. A large quantity is
taken out of the bead material, and each hierarchy is counted and put
in order by the decimal system. ' '
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amounts and these amounts were put together. The decimal
system put them in order, and through this order we got the
total amount that all of them had brought. We started
with nothing and got something. Now, subtraction, is the
division of one original quantity into two or more different
quantities. One child takes a large number (1757) from
the big cards and places the corresponding quantity by its
side. We must make it clear to another child that from the
large amount we can take away only what is within the limit
of the amount with which we started. The second child
picks out a smaller number (858) from the smaller set of
cards, places it on his tray and approaches the first child to
ask for the corresponding quantity of beads. The child will
find it easier to start from the right, from a fixed quantity.
When he wants 8 ones and the first child has only 7 he has
to call in the decimal system and break up the bar of ten
into ten loose beads, out of which he gives away 8. He is
left with 9 beads. Then the second child wants 5 tens,
while the first child has only 4. So he breaks a hundred
into ten bars of ten and gives away 5 tens. Then he has
6 - hundreds left and the second child wants 8 hundreds,
so he breaks up a thousand and gives him the required
number of hundreds. Thus the quantity is divided into two
different quantities.

- Three children can now do the multiplication sum.
Each child brings the same number, for instance 1125, and
the corresponding quantities. The quantities are counted
as usual. The smaller cards representing the three numbers
are placed one below the other, and the answer of the accu-
mulation 3375 is represented by the bigger cards next to the
smaller cards.

We can also tell the children that three times 1125
makes 3375. In this way the nature of multiplication is
explained to the child. Multiplication is an addition sum
in which all the items that are added are alike. Thus the
study of multiplication is to find how many times a quantity
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is repeated. The quantity which is repeated is called the
multiplicand, the number of times the quantity is repeated
is the multiplier, and the result is the product. The multi-
plier can be any number, it need not be three. Here we
choose 3 because there are only three of the small sets of cards.
Later instead of showing 1125 three times in the smaller
cards, we can show it only once and show a card of three
to represent the number of times it is to be added. So
multiplication is clearly shown to be a special kind of addi-
tion.

We now go to the last operation, division. Division
is a special kind of subtraction, just as multiplication is a
special kind of addition. It presents two different forms.
One is individual division and the other, group division.
In subtraction when something is taken away from the
large quantity something still remained. In this special
kind of subtraction we have to distribute absolutely every-
thing so that there is nothing left. Here also, as in sub-
traction, the point at which we start is the whole amount,
bigger than what each will receive. Three children, each
child with a tray, come to take away exactly equal quantities.
They cannot tell us the amount they want as in subtraction,
but they must be given absolutely everything, each of them
the same amount, not one more or one less.

In group division, we start with a number which when
divided will have no remainder. A division should be
started from the left hand side and not from the right hand
side. This is preferred, because otherwise we have to change
at every stage and break up the tens and hundreds and
thousands so often that the division becomes very tedious
and long. Starting from the left it is easy and quick, so we
distribute the quantities equally in this way, first starting
with the thousands instead of the ones. After doing this
exercise a few times we can show that these three equal
quantities' make up the larger one.

We offer the children long division next. Long division
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is actually very- short, because the longer the divisor, the
shorter the division. Long division has a number greater
than nine as divisor. We will take a number, 1332 and
divide it by 12. Twelve people are chosen, but ten of the
twelve choose a leader who represents all the ten, including
himself. The leader accepts his share not only for himself,
but also on behalf of the other nine who have chosen him
as their leader. The leader, who takes for all the ten, is
given a blue ribbon in order to distinguish him from the
other two who take only for themselves. These other two
are given green ribbons. The children already know that
a hundred contains ten tens and a thousand contains ten
hundreds and so on. So if we give a thousand to the leader,
we give one hundred each to the other two. And so we
distribute the quantities in that proportion. The leader
gets 1110 and the other two get 111 each. The leader has
then to distribute what he has, to nine of his colleagues and
himself. Each one of the ten gets 111, the answer of the
division is what each one gets. So the amount is split into
12 equal parts, each one getting 111.

If the children have understood this, we can introduce
a hundred into the divisor. Let us take 6273 and divide
it by 123. Here one person who represents the hundred
has a red ribbon, two people representing the tens each have
blue ribbons, and the three persons representing the units
have green ribbons. The hundreds get ten times more, and
the units get ten times less than what each of the tens get.

How interesting it is for the child who knows only how
to count upto ten to see the function of the decimal system
and to know the nature of these operations. Thus the child’s
interest is kept alive. Learning by heart is a different
mechanism which must be presented in another exercise.
The function of the decimal system which remains obscure
at first, is thus to put the hierarchies in order. .The children
.must go on with the ‘operations even if there is an error.
Ustually they will not recognise an error because they cannot
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verify anything except the quantities. What does it matter
if it is wrong? What is of importance is not the answer
but its function. The exactness of calculation will be learned
by the child later, when he comes to it'.

1. Dr, Montessori’s Italian book Psycho-Arithmetica has yet to be
translated into English. In it are detailed descriptions of the arithmetic
material and the technique and order of presenting them to the child.
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CHAPTER 7

One of the questions educators ask is — “How can we
make social sentiments arise in the hearts of children ?”
Another such question they ask is — ‘“ How do we teach
children to be obedient?”” In our schools we offer the
child certain special conditions and then see how social
sentiments develop in him, if they develop at all.

The adult is very anxious to awaken obedience in the
child, as he is concerned that the child should recognise
him as the master. His concern is certainly not to develop
in the child the obedience which forms part of social rules
he has to obey later on in society. Obedience is not a senti-
ment to be developed in social life. Indeed as there is too
much of it in the world already, this should not be our con-
cern as educators.

Through observation it is we who learn. From what
we have observed, obedience comes naturally when there,
has been preparation. There are such delicate shades of
obedience that we have to be careful not to take advantage
of it. Obedience comes from a force which is a key to the
union among beings, a strength which keeps humanity
together. This obedience ends by uniting the pupil with
the teacher. At this level, obedience in the child is born
from his interest, as he can expect more from the teacher
than he would be able to take in by himself. This interest
urges the child to take from the teacher higher and superior
things, thereby establishing an attachment. The attachment
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of the child to the teacher is similar to that which adults have
towards a leader. Obedience thus comes naturally to the
child when the desire to learn is aroused through orderly
activity in an orderly environment.

There is another kind of obedience which is a sort of
adaptation. We saw how children adapted themselves to
serve as the means of an examination to many students who
had to teach them in order to pass the examination. This
adaptation for another person, a consent to the environment
is the key to social union. This obedience is offered with
delight. It is born of a profound instinct in man to obey
someone and to attach himself by this obedience.

What we see in children is a natural phenomenon that
leads to discipline. The kind of obedience which is generally
required from the child is a submission to nature, and as
such it is passive. However, obedience which arises and
develops from an activity is different. It brings discipline
and natural order to the environment through the bond
between teacher and pupil.

It is not sufficient to abandon oneself to this natural
development because it is necessary that there should be
some fixed rules besides those that the teacher may give
from time to time. So there are certain established actions
in the environment which do not depend on the passing
- actions of a teacher, some rules which fix certain fundamental
things in the environment. For instance, we say that all
objects must have a place in the environment and that each
one of them must be replaced in its proper place after use.
So something that belongs to the environment which is
independent of the commands of the teacher, establishes
a certain rule, and insists on the maintenance of order in the
environment. Keeping the material objects in order in the
environment is of great help later, when it enables the child
to arrange certain groups of actions within a certain time. The
orderly placement of the objects in the environment, and the
planning of action within a certain time span are both rules,

54



When we obey these external rules with great exactitude,
we do not follow a timetable imposed on us by any exterior
agent; we think out a plan of our own activities during the
day. The idea of order fundamentally underlies our ability
to put an object in its proper place. It would be ideal if
the child arrived at remembering that at a certain time he
could do certain actions, and that he could not do certain
actions at other times. In order to perfect this, we can neither
give a command to the child, nor ring a bell. It is however,
necessary to develop in the child a certain sentiment towards
time.

It is a fact that the sun comes up every morning. It
never takes a vacation. Just as regularly as it rises, it also
sets. In doing so, it goes through a certain amount of
space; the period taken to cover this space is what we call
time. So we place within the reach of the child something
that measures time — a clock. We can make a cardboard
clock with all the markings and the hands, to help the
children to tell the time even though they do not as yet
know the numbers. Another way is to have a sundial which
makes it possible to tell the time by the movement of the
shadow of a stick. This natural way of measuring time
also interests the child very much.

School begins at a certain hour and ends at a certain
hour. We obey this as a rule. Let us therefore, take
these two limits to show what time means. The child is a
kind of a clock in the family because it is the child who says
first — “ It is time for me to go to school !’ When school
ends, the child realises that it is time for him to go home.
We can set down a rule about the closing time of the school
without interrupting any formative activity. If at a certain
hour, the children run away leaving everything as they have
used it, certainly it creates disorder. So we must tell them
five minutes before closing time, so that they may make
preparations to leave and put things back into their places
in order, so that the school may be as clean and as orderly
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asit had been found. We may then ask the children to do
something just before going home — to sit for a moment
together, to say a prayer — and then to leave the school in
an orderly fashion, silently. This would be imposing an
external order related to time. It is more difficult to carry
this out in the morning. When the children come to school,
they come in with a certain impulse towards work. This
external order would then interrupt this impulse. If the
morning is very long it may be interrupted by a small recess
or by a walk in the garden. This recess should be taken
into consideration to know how much time there is at the
child’s disposal.

Slowly, the ability to take into consideration before-
hand, the time at which this interruption comes, and the
time at which work can be done, develops in the mind
of the child. These two things — replacing everything
in its proper place, and this command of the school hour
and therefore the necessity of planning one’s actions in ac-
cordance with it, help the child to keep order. These two
rules, are absolute rules, absolutely independent of the
command of the teacher. So there is an inner order, imme-
mediate obedience to a person; and external order obedience
to law. :

Absolute laws are few in number. They might be
compared to the tastes which are only four in number, but
what an infinite number. of sensations they present! There
are other laws which are not absolute and which multiply
in number and these might be called rules. A rule helps
the child to perfect his conduct in the environment. How
much joy the child derives by doing something which depends
on his own will, which he learns in order to do things well !

One day, I was visiting a school. 1 was sitting on a
chair and two or three children continuously passed in
front of me and said — “ How do you do, Madam Montes-
sori 7 Every time they passed in front of me, they would
repeat the same words — “ Excuse me !” They had been
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taught to say these words when they passed in front of a
person. They liked to say this so much, that they passed
in front of me continuously. The teacher had forgotten
to tell the children that they should not pass in front of a
person if it was not absolutely necessary, she had merely
given the rule. Then the children were told that they should
not pass in front of a person unless it was absolutely neces-
sary. So the children did not pass in front of me, but slowly
moved back the cupboard behind me in order to pass.

- Children like rules; they like to obey them. We may
give a child this rule—* If anything falls to the ground, we
must pick it up !’ We will at once see the child throwing
an enormous number of things on the ground in order to
pick them up. So we must be very careful and say — ““ It
is right to pick up things that fall, but we must try not to
let things fall on the ground !” Similarly the child must
be told that waste paper is not to be thrown on the floor,
but into the wastepaper basket because that is the place for
waste paper. We can give the child a rule— When the
table is dirty, it should be washed !> The child likes wash-
ing the table so much, that instead of drawing on a paper,
he begins to draw with pencils on the table, and then re-
ligiously sets about washing it. So we must tell the child
that we should not make the table dirty.

As these rules are connected with casual actions, the
child will solve all problems by himself once he knows the
rules. As the school develops, these rules grow in number,
We term this good manners, or social education —to be
able to behave in society as society expects. So there are
two laws which are independent of the casual action of the
individual, and there are rules which are related to these
casual actions.

Certain rules distribute the actions of the individual
within a span of time. When lunch is served in school,
there are those who leave things as they are after they have
finished lunch, and there are others who clear up everything,
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and there are others who merely wash their hands and eat.
When the children are a little older and know how to read
these rules, they like to have them written out. They like
the rules so very much that as soon as they come to the
school, they go to the notice board where these rules are put
up to see what their part is. The child who has to set the
table never forgets to look at the watch, so that he may go
before the others, to set the table in such a fashion that when
the others come, all is ready. He is very glad to serve at
the table with a clean apron on. Indeed it is the greatest
disappointment for the child who expects to serve at the
table to merely to eat with the others! Thus not only
does the child obey the teacher, but also the laws.

All social life is organised around this basis of obedience.
If there was no obedience, it would be necessary to order
the chidren to do this or that. Thus social life develops
first through inner development, and then by obeying the
rules of the environment. The child is content to obey
these rules, because he has the ability to carry out twhat
the rules indicate. Such organisation leads slowly to the
division of labour and to the setting of one’s actions in a
specified span of time. Thus the children have social ex-
periences which lead to social organisation. In our schools,
we see that there are two groups of actions. In the first
group of actions, the child learns how to read. He also
learns how to make the necessary movements for writing.
When he learns arithmetic, then he learns everything to
which it is connected. The other group of actions represent
what we call social experience — the placing of ourselves
voluntarily in a known order.

These rules for children between three and six years
of age are accepted by the child with enthusiasm. They
are the inner laws which rule a house. We see that in this
little society, in this little group of people in a closed en-
vironment, there is a superior being — the teacher who can
give the group many new things. In this environment
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there are also many objects which have many different uses.
The child is active, and comes into relation with others
like him who are also active. There are certain interesting
rules, not rules regarding the material objects, but rules
which the child follows voluntarily. By following them,
the world becomes an easier place to live, more harmoniusly
adjusted.

In all the ideas of life that will follow, social experience
and social organisation will always exist. They will grow
with the child, and become more and. more complicated.
The society through which the child moves will not always
be a closed environment. There will be other more complex
forms of social life which will need to be organised when the
child grows. It would no longer be sufficient for the child
between seven and twelve years of age, to know that if he
passes in front of a person, he should ask to be excused, nor
does his turn to set the table for dinner satisfy him. Such
organisation would no longer retain the interest of the child.
The enthusiasm and interest in following small rules must
however be kept alive in the older child. Therefore, we must
think out a social form which is more complex, which will
arouse and satisfy his interest and enthusiasm. These
social experiences are closely related to personal pride.
The older child does not feel pride in saying — I know
that before going to dinner, I have to wash my hands!”
It will however be an enormous achievement for the child
between three and six years of age to know that.

It is an immensely important task of education to
prepare for the child a social experience which will contri-
bute towards the periods of life which are to follow. An
adult man will be expected to take his place with pride in
a society which is very, very complicated. He will be well
prepared to do so, if in thedifferent periods of life he has been
able to carry out social experiences which have been succes-
sively more complicated and important.

Nothing is more dangerous than disorder and a lack of
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conscience in obedience. Look at all the groups of men
who obey when commanded to do any action! Whother
to kill or to build — they obey with the same passivity and
lack of conscience. It is in the instinct of man to obey,
yet he does not know how to obey or what to obey.

[t is thus extremely important to know the meaning of
obedience.  Otherwise adults will always understand
obedience to mean doing whatever the caprice of a bigger
person commands. Obedience is not a passive factor, it
has an organising power which must be kept alive. So
man must be the holder of his own obedience and he must
be capable of disposing of it. He must know how to obey.
He must understand that it is necessary to obey, for his own
defence and the defence of his society.

60



CHAPTER 8

We are very ready to break the life of the child into
many parts as though the child is a different being in different
parts of the day. Perhaps childhood is the phase of an
individual’s life, which shows better than any other how
close and compact is the unity of life. Besides the develop-
ment of intellectual life and social experiences in the child’s
life in the school, there is another factor of equal importance
which is very little considered. Very often, the child spends
only a few hours at school. His life cannot be limited to
his experiences in school. There is another part of his life
which is very important — his family life.

In school the one thing of fundamental importance,
is the point from which everything starts, to which every-
thing is related — when the child free from his ties, fixes
his attention upon an external action and concentrates his
whole personality in some activity. The environment of
freedom that we offer serves to bring forth this development.
We might ask ourselves — ‘“ Is there not also in family life
a central point that might be isolated or individualised ?
There is such a central point; the beginning of sentiment
on which depends all the further development of sentiment
in the life of a man.

It is good to have a very clear and thorough knowledge
of these; otherwise, we will make family life an imitation, a
reflection, of school life. Up to a certain point this may
well be so. The mother may try to find an occupation for
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her child, to give the child that freedom of action which he
enjoys in the school. She may have understood the need
to avoid sharp commands. In school, there is a teacher
who might be called an artificial mother and in the house,
there is the natural mother. We might then say that the
school life and the family life are but the two pages of the
same book. Yet in family life there is something special
which the school cannot copy, which the school cannot offer.

Therefore the family needs to be prepared in order to
respond better to the needs of the child. It is not by a
method. of education that this can be achieved. It can be
acieved only by something which is more fundamental.
Here too there is a phenomenon of growth, a central point
must be formed, which may be called a nucleus. This central
point, this nucleus, might be described by a single word —
love. Parents do not realise that by becoming parents they
have undergone a great change —a change much more
precious than that which can be achieved by a teacher no
matter what method she adopts. This change which 1is
of extreme importance, takes place not only in human beings
but in all living beings.

Ferocious wild animals that fight in their natural en-
vironment undergo a great change when young ones are
born to them. They become full of tender care and love,
and acquire characteristics that are entirely different from
their usual ones. This in itself is a formidable change.

A natural characteristic of birds is flight. As soon as
any small danger threatens them, they fly away. Suddenly,
at a certain moment of their life, they change their instincts.
Instead of flying from place to place, they fix themsclves to
a spot and begin to work, building their nest. Then they
do something which they have never done before; they
gather food for the little ones.. Even if danger threatens
they seem incapable of flying away, and seem to be attached
to the spot where their nest is. :

Certain butterflies, all of a sudden seem to acquire the
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power of reasonging. They lay their eggs on the underside
of leaves in order that they may be protected from the rain
which might otherwise wash them away. It must be very
difficult to stick the eggs under the leaves upside down,
and yet they do it. Who would have imagined that butter-
flies could be so intelligent?

Certain spiders in cold countries construct their nests
around their eggs in such a fashion as to form a double
wall. In between these walls is an air chamber which pro-
tects the eggs against humidity and cold. Who could have
imagined that a spider had the idea of a double wall even
before any man invented it? Mankind only in these last
ten years or sohas realised that in order to protect a house
from the cold a double wall! is necessary. Certainly, spiders
do not use their own intelligence or reasoning to build this
double wall. This is even more extraordinary because it
shows us that these creatures have two kinds of instincts;
one deals with their ordinary life, and the other deals with
the protection of its own species.

We might ask — ““ Is the human being the only animal
who does not show these changes? Does man always have
the same instincts? > Psychology, the study of the behaviour
of the human being, shows us that such a change does take
place. We must take into consideration this change which
occurs in man, and the contribution it may make to social
life.

It is true that man in the course of life undergoes a deep
change in his feelings. However he is not very conscious
of this change. The adult being acquires and takes posses-
sion of an egotistical conception of life, for his instinct is
to acquire as much as possible for himself. Certainly, one of

1. Sir James Dewar, a British chemist invented the thermos flask
in 1892. The design blocks the three processes by which heat is trans-
ferred — conduction, convection and radiation. This principle became
widely used in the insulation of houses to help minimise the loss and entry
of heat.
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the greatest characteristics of man is something which is
made up of care for oneself, and avarice. How careful is man
in giving away a little bit from the money he possesses!
Even if he gives it, how suspicious he is and how many
details he wants to know as to how it is to be used. When
a rich person sometimes bestows upon another person a
great sum, this person must possess many qualities which
please the giver. Who can persuade such a man to free
himself from this attachment, and detach himself from all
material things in order to give everything that he possesses
to somebody else? It would be very difficult to achieve.
When we look upon the great teachers, upon the founders
of religions, we must acknowledge that they have given such
advice to human beings. However this advice is most
difficult to follow. Religous sentiment rarely touches and
changes the heart of man.

Consider the new-born child! He is just a small mass
of flesh, completely unknown, with no beauty, or form.
He makes no response to the love that we bestow on him.
Yet from the time this child is born, possessiveness ebbs
from the heart of his parents. They think — *“If we
become rich, the riches will go to him.” Everything that
they do is centred round the child. So far from being
egotists, the parents become altruists. We see a complete
change in the instincts of the adult, every man and every
woman.

The form of life represented by the small child who
grows in the family, is very special, and is of great impor-
tance in later life. We can say that the child wishes to be
the centre of the love and interest of his parents and others.
From this important fact of creation is born a nebula! which
begins to condense itself in order to form a new being. This

1. The nebular hypothesis is based upon the theory that the bodies
composing the solar system once existed in the form of a nebula from which
the planets and the main body forming the sun were constituted, when
condensed by refrigeration. '

64



may lead us to think that the child is an cgotist. We frc-
quently hear adults say children are selfish. If the parents
believe that the child is a selfish being, and try to correct
this so called selfishness in the child, they commit an act
of dissolution. They dissolve the nucleus of the nebula
which is in the process of condensation.

So the parents need to be prepared. This idea should
bc made clear to them. In order to be the centre of at-
traction, the child lives in an atmosphere of love. He keeps
the attention of the people who are concerned with him on
the basis of love. Adults should collaborate to develop
the star which is forming from the nebula. It is usually the
adults who have confused ideas on this point. A special
branch of medicine, called psychoanalysis, attributes many
of the abnormalities found in man to his treatment as a child.
The child who perceives that he is not the centre of the love
and interest of the family, suffers a dissolution. He under-
goes such suffering that he loses something, and this loss
interferes with the development to be achieved in later life.

There are many children in this condition, and this fact
has aroused the attention of doctors. The father of a family
has a job which takes him to a country, very far away. This
in itself affects the child who thinks — “ How is it that my
father goes away from me? What can be more important
to him than me? Am I not his child, the centre of his love?
Is there something more important than me in the life of
my father?” The child begins to reason out for himself
his father’s absence.. The mother stays with the child, who
is consoled — ““ After all my mother is here. She will
never find an interest greater than me in her life ! The
father who has been away a long time arranges some kind
of comfort for the mother who has to join him. She tries
to persuade the child —* Your father is calling me and
I must go.” This fact has been found to be at the root of
the trouble, of problems that develop afterwards. The child
is persuaded that in the life of his mother there is something
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more important than himself, that the father comes first
in the family, and is to be preferred to the child. When
both parents go away the child suffers an inner perturbation,
which affects the rest of his life subconsciously.

The strange part is that if a child in this condition goes
into a school, he is found to be less intelligent than the other
children, less intelligent than he should be. It is extremcly
difficult for this child to concentrate on his work. It is
extremely difficult for him to find order and to achieve
calm. So we cansay that the intelligence which deals with the
acquisition of culture and so forth is influenced by all the
factors of life. The personality of the child is an absolute
whole. If the child cannot concentrate, if the child is not
intelligent, if the child cannot follow a normal course while
all the right conditions exist in the school, then perhaps the
key to this abnormality may be found by the looking into his
family life.

All that happens in the family should be considered as
forming part of the child’s subconscious mind. The family
makes a special contribution to the child’s psychic life, and
therefore it is important that the family should be prepared
and shown what task is to be performed in order to assist
the psychic development of the child. The family, uncon-
scious and ignorant of the facts, must be educated. The
word love generates many false ideas. It is very often in-
correctly used, and the child is accused of having this or
that defect. The school thus also has the task of enlighten-
ing, determining, and rendering more clear the consciousness
of adults with regard to the child.
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CHAPTER 9

When the child is born, he is like a nebula descending
upon the parents. The child takes matter from this nebula
to form a centre of life around himself. Something similar
occurs in the physical life of the mother — a change, which
produces the food which her child is able to absorb. It
has been proved that the future health of the child is very
closely related to this period of breast feeding. Similarly,
psychoanalysis has recognised that the period of the child’s
life, in which the child must become a centre of attention
and love, has an influence on the shaping of his adult
character.

Two factors must be placed in relation with the defects
in human character as they are studied today — the repres-
sion of the child’s activities, and the false interpretation of
love, leading to a lack of centralisation. We can thus say
that just as physical malnutrition occurs, when the mother
does not have enough milk for the child, psychic malnutri-
tion occurs due.to a lack of spiritual nutrition. Many of
these children later on present defects of character. These
defects are so extreme, it is difficult to live with them, or
deal with them. Usually, if these two factors are found and
remedied, the faults and defects of character that the child
is accused of disappear.

If everything is done for the child, he is not allowed
any activity. Often parents cut themselves adrift from the
child, as though his need is merely that of being fed. Such
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children suffer from psychic malnutrition. This lack of
affection leads the child to believe that he is of no import-
tance to his parents and of no importance to anyone. A
sense of the value of his own personality, is a vital nucleus,
which gives the child strength. It is in fact an impulse
which is closely related to the development of the intelli-
gence, and the common joy in childhood that the child seems
to possess. When indifference is shown to the child, not
only does he become disillusioned but there also arises in
him a feeling of rebellion. This rebellion fixes itself in a
set of actions that are judged as the naughtiness of the child,
as tantrums.

Once, adults close to a child insisted that he should
cat in an orderly fashion. The child reacted by making as
many spots on the table-cloth as he could. He also threw
all the crumbs from his plate on the cloth, and then on the
ground. The more they taught him not to do it, the more
he did it. Perhaps the child thought — “ Nobody in the
world does anything for me,why should I do anything they
ask? Everybody is bad to me and I will be bad to them!”
The adults then called in a nurse who was considerd -an
authority on this subject. They told the child—* This
nurse will now take care of you.” When the nurse came
near the child, he just looked at her as he and threw every-
thing on the floor ! The nurse did not say anything to the
child and the child continued to do this two or three times.
Then one day, the nurse said — “ What a pity, the bread
crumbs are wasted. Instead they could be given to the birds
in the garden ! The child immediately became interested,
picked up all the crumbs and went into the garden and gave
them to the birds. From that time, the child stopped throw-
ing things on the ground. The tantrum was not repeated.
The nurse told the parents — ¢ Well, perhaps this child is
now cured of this special defect that troubled you so much,
but if you want a better cure you must make him feel that
people around him consider him the centre of their life.”
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This form of selfishness is a characteristic symptom of
childhood. It is a characteristic which in fact gives us a
key to the things which will interest the child, and shows us
how things should be presented to him. For instance, the
child at this age likes to be the centre of interest. He likes
to feel secure and protected. So, if we wish to instil religious
sentiment in the child we should tell him that he is in the
very special care of God, who looks upon his every action.
If the child is sleeping, God looks after him. While he is
working God protects him. God even sends the child an
angel who never leaves him to keep him company ! Per-
haps this need is not exclusive to the child, but one that we
all share.

We adults, for instance, may take pleasure in some
work, we may have some special amusement, but we must
have a special person who is concerned for us in a special
way. If this is lacking, what becomes of our courage?
The employment is there, the amusement is there, success
is always there, but life seems lacking. We need someone
who has faith in us, who is ready to defend us and take up
our cause. There may be thousands of people who think
ill of us, who say the most unjust things about us, but there
is one person who knows us, who has faith in us, who sym-
pathises with us, and recognises the good in us, someone
to whom whatever we do is always justified. We may be
ugly and badly dressed, but this person always seems to
find something in us which is beautiful and elegant. In a
world with thousands of enemies, we have one person upon
whom we can rely. If it was not for this person’s faith in
us which gives us faith in ourselves we could not go on
fighting. This person’s affection lends us courage to live
in this crowded and difficult world which is full of people
who do not appreciate us, who do not even know us.

Being the centre of someone’s interest is an essential
part of life. We must therefore be careful not to judge
the child selfish because he wishes to be the centre of some-

69



one’s life and love. If, for adults who have so many interests,
this is of such vital importance that its lack leads to a loss
of interest in life, imagine what it is for the child. When
we fall, even strangers would probably help us, and bandage
us. Yet although they sympathise, we are of absolutely
no importance to them, and they do not feel anything for
us at all. Therefore, the material help offered by a teacher
in the school or by the adult who prepares a good environ-
ment, or by the nurse who bandages the wound is not as
important as the faith that someone has in us. The first
support of human life is faith.

The mother of the child is the most beautiful person
in the world to him. She is like God to the child. She
has faith in him. She is his security and his protection.
When the child sees somebody who is beautiful, he says —
“She is just like my mama.” When as adults we find
ourselves alone for a few minutes without our mother, when
she is far away, although we are advanced in age, we feel
the lack of this person! Grown men who go to war as
soldiers undergo many experiences. When they find them-
selves in difficult conditions, when they feel the need of
support, to whom do they turn? Usually it is to their
mother !

The parents of the child are beings w o live for him,
who are filled with joy when the child is happy, and comfort
him when he suffers any pain. He is the real centre of his
parents’ affection. The child feels that these two persons
defend him, watch everything that he does, and appreciate
him. He feels that whatever the parents tell him, they do
so with love, and that it is always true. He knows that he
has in them friends who are more than sure of him. He
believes that they are proud of him. What could we call
this if not absolute faith? This first form of faith which is
the nucleus of the child’s life, is love.

If this centre of affection is lacking in childhood, the
human soul grows distorted, as in the case of people who
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are cynical, who lack things that the others seem to consider
as sacred. Indeed it seems that something has not had the
chance to develop in their souls. A number of disorders
may arise from this. These are not disorders of action,
but disorders of function. They are brought about by mis-
taken ideas of the need of a lofty education in certain spheres
of society, or by the fact that it is considered right that the
child should be left to the care of a nurse so as to leave the
parents free.

There was a young man about twenty-two years old,
who was engaged to be married to a young lady, of about
his own age. This young lady was every nice and good-
looking and of a very gentle disposition. The young people
were officially engaged and it looked as though they would
be married one day. As the date for their marriage appro-
ached, this man found some fault in this young lady, and
he fell desperately in love with a woman who was about
forty-five years old. This of course threw the poor young
lady into despair. It was a mystery to her why he should
fall in love with an old woman.

The explanation given by the psychologists was that
this man as a child did not have his mother’s love. There-
fore, he projected this unfulfilled desire for his mother’s love
upon a woman older than himself and fell desperately in
love with her. Perhaps she would give him the advice
which his mother would have given him as a child. For
instance, she might say to him — “ Now dress yourself
well, and come back to dinner in time!” These things
attracted him to the older woman who would think of all
his little needs and protect him. When he found himself
with two loves, he chose the one for which he felt the most
need. For a time this securing of a mother’s love through
marriage would satisfy him. He did not marry the young
lady because he would have had to take care of her! What
happens in childhood is imprinted in the human soul. It is
thus essential that the child be the centre of somebody’s
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affection; that whatever the child does is considered with
interest by that person. So parents need to take care to
make the child the centre of their affection, and to give him
the love of which he has so much need.
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CHAPTER 10

In our schools, a lesson is a very long process. A
beginning, and an end — these are the only things it has in
common with lessons in traditional schools. The lesson
suitable to the sensorial period, for a child between two and
a half and five years of age must appeal to his intelligence
at that particular moment. The same lesson is not suitable
to a child who is older. It will not interest or thrill an older
child as his intelligence will have taken another form.

The first stage of the lesson is the initiation or the pre-
sentation. This is done without words. In order to build
the Broad Stair, to see the differences between the narrow
prism and a broad one there is no need for words. The
differences are seen with the eyes. The exercise is one of
visual perception. Initiation means to show the child how
the exercise is done. After the child is initiated into some-
thing new, we leave him there at the beginning of the lesson.

From this point, it is no longer the teacher who gives
the lesson but the material. The experience that the child
gains from it, is the second part of the lesson. The
child, using the material builds up his intelligence. In this
period of the ripening of the intelligence, the child is active
and acquires development in a certain direction. It is cer-
tainly beautiful to see the child learn with the material.
However, what happens to the child, what happens within
the child, is not for us to know. This is the secret of the
child, the work of God functioning in his soul. '
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We all eat although the food we eat may differ. The
cook, prepares the food and places it before the person who
is hungry. However what happens inside the body of the
person who eats the food is not for the cook to know. That
is the secret of the person, inside whom the little cells are
actively taking nutrients from the food. This need not
concern us. Therefore what happens to the child while
he is partaking of this mental food prepared by the teacher,
and what goes on within the child when the material is
presented, must not be interfered with. This period of
assimilation and experience is the longest period of the lesson.
In this process the child incarnates this knowledge in his
subconscious mind, and allows it to permeate his soul, his
spirit, and his body, yet without being clearly conscious of
it. It is like the beating of our heart. We do not pay any
attention to it, yet we are subconsciously conscious of it.

In the third part of the lesson, this vague subconscious
knowledge must be made conscious. When the teacher,
taking two prisms of the Broad Stair, says that one is thick
and the other is thin, the knowledge of these differences that
the child has already perceived sensorially will emerge like
a grain of salt stirred into a saturated salt solution. The
knowledge which was dissolved in the solution of the sub-
conscious accumulates and becomes visible forming a big
crystal. This lesson may last, for three or four months,
or only a week or two depending on the development of each
individual child.

The need to be the centre of our attention, of our love,
is in the soul of the child. When we bring something new
into the child’s mind, we must dedicate exclusively to the
child, the few minutes needed to offer him these items of
knowledge. No matter what happens around us, no matter
who calls us, only one task must exist for the teacher at that
moment, the imparting of the lesson to the child. The
child knows that during these few minutes we exist for him
alone and for nobody else. He feels that she is giving
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him something. It is like a mother feeding her baby. From
the teacher the child receives the help that his mother
cannot give. The child is shown indifference by the teacher,
if during his lesson she is called away by another child. This
would be like a mother, who in order to be kind to every-
thing, leaves her hungry baby and goes to feed the fly that is
passing. Before giving the child a lesson, we must look
around the environment to see that everything is all right,
but while we are giving the lesson we must not let anything
disturb us.
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CHAPTER 11

We offer the child a board which contains rough and
smooth surfaces for touch. To the left of the first board
is a coarse kind of sandpaper, and to the right a very smooth
paper, so when touched the contrast becomes very sharp.
Then we offer another board which has alternately ten sec-
tions of the same roughness and smoothness. Then we
offer a board in which there is a gradation of roughness.
To the left is very coarse sandpaper which is the roughest,
and then sandpaper which is successively less and less coarse,
so that the child feels six' intensities of roughness. We
also offer a gradation of smoothness, starting with a slightly
rough surface which is almost smooth, and then successively
smoother and smoother until the last very smooth surface.
The Touchboards we call fixed material. The rough and
smooth surfaces are fixed to the boards.

We also offer the child the same material as six pairs
of loose tablets. This material is spread on a table and the
exercise is to find the pairs by touching them and recognising
the identical textures. This exercise is done with the eyes
blindfolded and the control of error is visual because when
the child opens his eyes, he sees the difference between the
bigger grains of the rough sandpaper and the one made
of finer sand. We also offer the child pieces of leather,
cloth, marble, iron and almost all the objects that were used

1. Today the third and fourth Touchboards and the Touch Tablets
offer only five graded intensities of roughness and smoothness.
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to help him become awarc of his thermic sensc.

It is not necessary to wash the hands in order to iccl
the roughness or smoothness on the first two Touchboards?,
but washing, rubbing and massaging of the hands are neces-
sary for the other boards, in order to acquire the lightness
of touch. On the first two boards, it is only the question
of the recognition of the surface. For the gradation, it is
always different intensities of roughness and smoothness.

-We do not offer the child the study of differences in
dimensions?, at the age of three. It is offered when the child
knows how to write, usually between the age of four and
five years. All the other sensorial materials are offered
carlier. However this appeals only to a child who is more
developed. We do not know why. this is so. In order to
distinguish them, we have made. each series of a different
colour. 4

With closed eyes the child must recognise the impres-
sion that these objects give him. If he takes two objects
in his hands, he must recognise the thicker one, the smaller
one and all the other qualities that stand out. The others
who are watching should not make any noise, because by
noise -or laughter, they will be influencing the child doing
the activity, as unwittingly he will become more sensitive
to the public, than to his own senses. - In such a case, his
perception will not be clear. Some of the cylinders are so
very nearly alike that it is difficult to differentiate between

1. Today only different textured fabrics are offered to the child.
Thermic Tablets made of marble, iron, wood, felt and slate arc offered
later after Thermic Bottles.

2. Today we show the child how to sensitise his fingertips beforc any
tactile activity including the first Touchboard.

3. This material called the Coloured Cylinders (sometimes called
Knobless Cylinders) corresponds exactly in dimension to the cylinders in
the Cylinder Blocks. The series of cylinders which correspond to the
cylinders of Blocks A, B, C and Cl are painted blue, red, yellow and green
respectively.
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them. This is a sensorial exercise not an exercise of muscular
memory. The hands must be kept apart and not close
together, so that each object is felt by one hand alone. The
contrasts are easier to find by feeling. The child must try
to distinguish the qualities in a sensorial fashion and not
by the muscular memory, as the latter way is much easier.

This material is not used to offer the child nomenclature.
It is presented to him when he already knows the names.
If the coloured cylinders are superimposed on one another,
they give a better impresson of their differences. The
cylinders can be arranged in many different ways — big
to small, side by side or even one upon the other. When
the yellow cylinders are graded we see a harmonious pro-
gression. When the green cylinders are graded they look
out of proportion. When three cylinders of the same
height are put side by side the difference in their sections
may be seen.

This material offers the child many mathematical pro-
blems. Sometimes, the child examines the cylinders to see if
they have anything in common. He sees that some cylinders
are alike in thickness, and that others differ. He also sees
the differences in diameter. This is a more scientific exami-
nation of the cylinders than a merely casual sensorial im-
pression. When the material is given to the child, he con-
fronts the differences. As he begins to confront these
differences one by one he begins to sce their relation.
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CHAPTER 12

Arithmetic and the learning of the names of single
numbers (units) is an area which is left to the common sense
of the teacher. The child has already undoubtedly seen the
succession of numbers through the decimal system, that
from one ten to the next ten we have different groups. How-
ever, when the numbers were read, the correct name of the
number was given to the child. Sometimes the names
of the numbers can be offered to the child earlier, and
sometimes later. Either the child asks for the names or
the teacher gives him the names of the numbers between
ten and twenty. Here too there are three periods. The
first step is to offer the child only the quantities in beads.
The second step is to give only the symbols. The third step
is to help the child associate the quantity with its symbol.

The greatest difficulty for the child is always with the
small numbers, not with the bigger ones. The visual diffe-
rences have been already noted by the child. As far as
counting is concerned, he merely has difficulty in remember-
ing the names of the numbers. The first twenty numbers
present the greatest difficulty to the child; after twenty he
only meets with a new name in every ten. Even those are
somewhat similar. In thirty, forty, fifty and so on, he has

1. In the earlier manuscript Dr. Montessori mentions that she had tried
to present the numbers between 10 and 20 using the Number Rods. As this
method proved to be too long and difficult for the child, and did not serve
to impress upon him the concept of 10 and a unit, it was given up.
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only to add three, four, five and so on. So for the child
who has already learnt one to ten, the real difficulty is the
learning of the names from ten to twenty.

Psychologically, we must present these new names
between ten and twenty to the child in such a clear fashion
that each of them is individualised. We must also show
clearly that each of them is a combination of ten with one
of the first ninc numbers. First the quantity without the
symbol is presented and then the symbol without the quantity,
and lastly both of them together.

We can show the child the quantities between 10 and
20 using a bar of ten golden beads and a single bead. We
call it eleven. This combination is very visible. We con-
tinue to place the beads one under the other until nine have
been added, giving the names upto nineteen at the same time?.
The child already knows the names, but he does not until
now know the order. To do this we can also use coloured
bead bars in which each number from 1 to 9 is individualised
by a special colour. The unit 1 is red in colour, 2 is green,
3 is.pink, 4 is yellow, 5 is light blue, 6 is chocolate brown,
7 is white, 8 is grey, 9 is dark blue?.

Then we offer him the three period lesson asking him
to form one of the numbers between 10 and 20. We could
also form any quantity from 10 and 20 and ask the child to
say what number it is.

As the next step we present a board® on Wthh therc

1. Today during the Name Lesson we offer the child only two or threc
new names at a time. '

2. Today the colours of the bead bars from 1-9 in India are red, green, .
pink, yellow, light blue, grey, white, purple and dark blue respectively.
In some countries the bar of 8 is light brown.

3. Seguin Frame I consists of two boards, each divided into five com-
partments with grooved pieces of wood. Each compartment (except
the last one) has the number 10 on it. There are also loose number cards
from 1-9 which-can be slid on top of the zero in each compartment making
numbers from 11-19.. Seguin Frame II is exactly the same except the
compartments have numbers 10-90 in succession.
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are five tens printed one below the other, and another on
which there are four more tens. In between the one and
the zero in every ten, there is a piece of wood which will
stop a card sliding across. The symbols on the board are
printed in black. As the child already knows the formation
of numbers, we have only to show him the different in-
dividualised quantities. Just as we individualised the
quantity with the beads — for instance, the ten with a bead
added to it, so also here there are separate unit cards. We
can go up to 19. At 20 there is a change in name. This
is the second step.

The third step is the combination of the symbols and
the quantities. We place one bar of ten and a single
bead by its side and change the symbol on the board from
10 to 11 by sliding in the unit card.

There is another apparatus! in which we find the squares
of numbers. Just like the square of ten, there are squares
made of bars of 2, 3, 4, 5, 6 and so on upto 9. Each one
of them forms a squarc of the number represented by the
bar. We also have a square of the numbers in the form of
chains. There is a chain of 10 tens which also forms the
square of ten, a hunrded beads. This chain offers the child
a glimpse of the linear quantity of hundred. When he sees
a hundred beads in a square, he may not count all the units,
but when he stretches the hundred out into a long chain of
beads, it gives him a better idea of what a hundred is. The

1. The Short Bead Chains for quantities from 1-10 are made up of
respective coloured bead bars. The number of bars on each chain
correspond to the number of beads on each bar. There is a bead square
for each chain made up of the total number of beads on the chain. There
are also arrows for each chain in the corresponding colours. The Long
Bead Chains for quantities from 1-10 are also made up of respective coloured
bead bars. The number of short bead chains on each long one corresponds
to the number of beads on each bar. There is a bead cube for each chain
made up of as many beads as are in the bead cube. There are also arrows
for each chain in the corresponding colour.
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only difference between a hundred and a thousand seems
to be the addition of zero, when we look at the chains of
hundred and thousand, we see what a difference this zero
makes. The chains of hundred and thousand, offer the child
a clear comparison of the quantities in terms of length.

The material used for counting is no longer the bead
material used earlier to introduce the decimal system. He
now understands the stretch of the chains because they
increase ten by ten. These tens, hundreds and thousands
are signposts that the child passes on the path of linear
counting. It is not merely a mechanism of individualising
quantities but a method of offering the child the secret of
value. ‘We showed the child that only nine of any group
can be loose, and that when they become ten, they form
a new unit. In the same way, herc we see that to pass
from 10 to 20 we must pass first from one to nine, and
then to 20.

When we get to 20, we have similar material, two boards
on which 10 to 90 are represented, and again start adding
from one until all the nine are exhausted, and we get three
tens — 30. So it goes till 90, changing the symbols on the
board ecverytime.

Linear counting is called the passage, because it helps
the child to go from one milestone to the next. When this
idea is clear to the child, he becomes crazy about counting.
The chain of thousand becomes very interesting, and he
counts the beads onec by one. The child likes to mark the
milestones from ten to ten. He has a set of blue cards!
on which the tens are written in order 10, 20, 30 and so on
upto 90. Along the chain of a thousand, every time he
meets a ten, he places the appropriate card next to it. When
he comes to 100, there are larger cards in another colour, red.

1. Today these cards are referred to as arrows. For more details see
the chapter entitled Square and Cube of Numbers, in The Advanced
Montessori Method, Vol. II.
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They are in order 100,200 and so on. Thus the child goes
on counting the whole thousand.

It is often tragic for the child to leave this work and
have to start all over again. It has sometimes been observed
that when due to some interruption the child has to stop
in the middle of his counting, he takes so much interest in
it that he puts a string or a mark at that spot so that when
he comes the next day he can start from the place where
he had left off. It seems incredible, but it does really hap-
pen. The child has worked mentally counting from ten
to ten all the way, and has arrived at a particular point.
This to him is something very important!

Linear counting is not according to hierarchies; it is a
path that we offer to the child to go on counting. We use
a rosary when we say our prayers. It is a guide for us to
follow mentally. If it is necessary for the adult, so much
more is it for the child. When once the child has learned
this technique of counting, then he has a period of group-
ings. He counts in twos or threes. He uses this process
and gradually begins to count by 20s and 30s, with the same
ease.

We have a special apparatus for this, in the same colour
as the bars of beads. Here, there is no longer a hierarchy
of the decimal system in form. The chains of the thousand
and the hundred are made of golden beads. When the child
counts by 4, he will have a card on which 4 is written. He
can count by 4 or 8 or whatever number he wants and mark
it on the chain. In counting by 2, 3 or 4, the colour of
the cards will differ accordingly.

The child who is already aware of the geometric diff-
erences, can now make a comparative study of these diff-
ercnces between the squares and cubes of numbers. When
the chain is stretched out one can see the comparative
enormity of the growth between one step and another — for
instance the cube of 9 and the cube of 8. The difference
between the original quantities is only one, but the difference
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in the cubes is great. Thus besides skip counting, the child
is able to sensorially study some of the differences between
the square and the cube of numbers, and of what they re-
present in quantities. He is interested in finding out how
the second power is called a square, and the third power
a cube. We might say that linear counting and skip count-
ing help the child to acquire better abstract mathematical
concepts which help him when he begins to write afterwards.
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CHAPTER 13

The imagination is that synthetic power of our mind
which shows us things better than when we actually see
them. The imagination depicts to our mind, not only pure in-
ventions, but also rcal things. We must now build up in
our imagination, not only the special physical characteristics
of the child who is soft and round, who has very fine and
curly hair, and tiny pearl-like teeth, who makes very grace-
ful movements, not only the psychology of the child, not
only the method of cducation suited to the child, but the
complexity of his life. We must imaginc his life not as if
it were the beginning of life, but as if it forms a circle com-
plete in itself.

First we must consider the child from the point of view
of love. The child is loved and all the child’s life is love.
He blessedly wishes to be the centre of love, and he is utterly
unselfish in this love. He does not carc in what conditions
of lifc he is born. He only needs people around him who
love him. The child docs not forget the love of all those
with.whom he has come into contact. He loves them too.
Each one of them is of valuc; all of them have a place in
his heart. Not only the peoplc in the circle of his family,
but also the animals in the house are loved and remembered.
When one mother taught her child to pray she asked him
to repeat — ““ God kecp in life for this night, my mother,
ay father, my aunt, my ...” The child went on to men-
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tion all the members of his family, near and not near, the
servants, and asked God to keep in life, the animals —
even the little dog and the cat.

The child accepts and cherishes everything around his
person. At this age, if he is offered a religious concept, it
must be personified in some entity which has personal con-
cern for the child, who looks upon all his actions with in-
terest, who is happy if the child is well, who tries to help
the child if he is unhappy or in ill-health.

The life of the child is however not limited to this. It
has another part — his social life. From the family, from
his home, the child comes into this enclosed and limited
environment of our school’. Here he comes into contact
with other children who do not belong to his family or home,
but who share with him the new environment. This environ-
ment is prepared in such a way as to offer the child free
activity. In this environment the child comes into contact
with some objects upon which he concentrates. The special
characteristic of this activity, which is a cycle of laborious
work without rest is calm. Through this activity the child
slowly builds up his personality and gradually acquires
special characteristics. He become a serious person and
learns to finish the activity which he has begun. He shows
a very special ability to offer help when help is really needed,
and to show respect for those who are occupied in an
activity. He shows special sympathy and understanding
for smaller children. He shows that kind of obedience
which we might say, is a consent of the spirit to other people,
and he acts according to the will of another in serenity and
calmness. All these things may be considered as manifesta-

1. In many countries the Montessori school has come to be known
as the House of Children or the Children’s House or its equivalent in the
local language. For the sake of continuity and convenience in this book
we have used the terms “school” or “our schools” to indicate Montessori
schools and the'term “traditional schools” to indieate all other schoolss
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tions of love.

When the child spontaneously forms his ideas from the
environment, when he concentrates upon some fact afforded
to him by the environment, he does it with real passion.
What we see in the child, when he obeys with joy, when he
shows consent of the spirit to another person, whom he
recognises as superior to himself, from whom he derives
instruction and pleasure, when he obeys the will of the
teacher, is also a form of love. In this sensitive period, he
absorbs images and attaches himself to things. It is by his
capacity for absorbing and attachment that he is able to
conquer his language, and consolidate his character.

Besides these great and fundamental things, he also
seems to attach himself to some things which are more
superficial, but which seem to form part of an aesthetic
whole — to beautiful colours for instance. He is glad to
be well-dressed, he likes to be well-combed and well-groomed.
He cleans all the things in the environment and puts them
in order. He seems to like good manners, which are part
of the superficial relations with the other people in the en-
vironment. He also shows delicacy in trying to achieve
perfection in all of this. ¢

In our schools, in the children’s environment there iy’
spontaneous discipline which is almost the solution to the
problem of obedience. It is a mysterious solution. We
try to offer the child freedom; when we offer true freedom,
we get discipline! Order and discipline are the most,visible
things in this environment. The child when he is léft free,
instead of breaking everything, fighting or jumping around,
is calm and serious about work. How many people have
said to me time after time — This is the ideal life! This is
the kingdom of Heaven! This is the way men ought to
live.” How much pleasure did they derive in the vision
of such a society, made of better and superior human be-
ings. This picture of a small society, awakened in their
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hearts something which had fallen asleep —a kind of re-
surrection of childhood memories, because our best mo-
ments in life are in childhood.

Thus the child at this stage thinks — ““I believe in a
God for whom I am of special concern. He looks upon
me every moment, none of my actions escape Him. 1
believe in other spiritual entities who are always near me in
order to protect me. I feel an attachment towards all those
whom I know. When I pray, I pray for all those whom
I know — my friends, and even my animals. I leave the
people at home to themselves, but try to help when they
need it. I try to be kind to all the people I know. I try
to be as courteous as possible. I like all the things that are
beautiful — my home, works of art. I am a scrious person.
If I start a thing, I finish it, and repeat it every day with
serenity. I also like to be beautiful. I am glad if the
eyes of the people who sec me find consolation in the
sight. I have learned to do many things of a gentle nature.
I know how to sing and dance. Though it is nothing seri-
ous, it is enough to be joyful in life, to experience the joy
of living a simple life full of affection. I like to be part
of the small circle of people in school who are happy to
be together. I find companionship and consolation in
their company. I like to be the centre of my home. I
like it when people confide in me, and put their hope and
faith in me.”

This we might call a perfect optimism, a life of lofty
sentiments. Perhaps we could not imagine anything more
perfect than this. Indeed we might wish for society such
a form of life! We must realise that this is the complete
form of the life of infancy, the first form of childhood. Cer-
tainly it is beautiful because we have in the depth of our
soul these first memories of childhood. We feel the call
of this early childhood, which has formed us, which we have
forgotten.
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When I go into the streets of Madras, I sometimes look
upon the people who as a form of rest, take not the sitting
posture, not the lying down posture, but merely stoop down
with their chin on their knees, lcaning a little bit forward
on their arms. Freud! said that we have only one real posi-
tion of rest, the position that the embryo of the child took
before birth. Every man needs everyday to take for some-
time that position, because our rest is in our origin. This
longing we feel for our origin, must be fulfilled in each
period of our life.

This life of the early childhood, becomes the ideal of
the life of the adult man. We must remember that while
it is true that much of his early childhood remains, man is
not made to be passive and to remain serencly within an
enclosed environment. He can not limit society to the
people with whom he comes into contact. He will be in
need of the person who loves him, who has faith in him as
a child. The efforts of man cannot be limited to occupy-
ing himself with his own appearance, or the welfare of his
own people. Religion which touches us most closely,
cannot be limited to having a God or an entity whose concern
is man’s person. Therefore this is not the end. It is only
the first step and we must go forward. A child of seven
years, asks himself — * What is good? What is bad?”
This new concern, this new preoccupation is different from
the earlier belief in the existence of a God whose concern
he was. He now feels — I must know what is good and
what is bad. I want a teacher to enlighten me, to teach me
what is good so that I may follow it.”” The mother when

1. Sigmund Freud (1856-1939) the founder of Psychoanalysis, was
well known for his work Die Traumdeutung (The Interpretation of Dreams)
published first in 1900. This book, which was an cxploration of the un-
conscious mind, contained a great many discoveries and exerted a pro-
found influence in every branch of thought, particularly science and
education,
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he is small seems to be the personification of beauty, good-
ness and virtue. The child feels — ““ Whatever my father
does is good. My father is the most honest and most
respectable man in the world. What he does is right and
good. What I ask of God is enlightenment to show me
what is good and what is bad. I ask Him for the personifi-
cation of righteousness.”” This is another step.

From seven years onwards, his mind begins to seek a
more ethical ideal than the seeking of God. He seeks it in
a circle, wider than that which encloses the home. From
this moment, a way is open to another form of life. We
have already perceived the changes which the body of the
child has undergone. All the graciousness of manners
has departed, and the child has become rough and violent
in his movement. He is a strong person, not soft or round.
His little pearl-like teeth have changed for others which are
very big, white and strong. Slowly, man goes forth until
he reaches the last stage, carrying with him always the me-
mories of early childhood. He feels the support of the
people who love him, and believes in a God whose concern
he is. The memories of early childhood, he carries along
with him as he grows, like a snail, whose early shell always
follows it. Growth augments the shell, but the important
part of life undergoes a change, something else is added.

It is very interesting to make a study of the different
ages® of the child; to see him develop, to understand the new
needs that arise on account of his development, and to study
the changes which must be brought into the environment
in order to answer these needs. The child in this form of
love, cannot be called an egotist, cannot be called selfish,
for that is the form of his life. An adult who merely retains
that form of psychology with all its perfection might with
reason be called an egotist, a selfish man. As he grows,

1. For more details refer to a book by Dr. Montessori entxtled From
Childhood to Adoelscence. -
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he should not limit his life to the family around him, but find
an environment which is always growing wider and wider.



CHAPTER 14

Although the path towards abstraction in the field
of mathematics in our method is very slow, the child makes
greater strides by this than by any other method. By no
other method would a child of three have rcached this point
so quickly. First we give the child a squarc composed of
real beads in which he could count all the hundred beads.
Then the beads were only represented by circles in the
squarc. Now we can offer the Stamp Game. The hier-
archies are introduced herc in the same symbolic colours
as the cards — green, red and blue. The material consist-
ing of long sheets of perforated stamps® is found in little
books. In some of the books all the pages arc units, other
books contain tens, and still others contain hundreds and
so on. Instcad of the bars of ten, the squares of hundred
and the cubes of thousand, here the child has something
like promisory notes which do not really have values but
only represent them.

From the psychological point of view, it is neces-
sary to furnish a change of material so that the child can go
on with the same activity. The development of the child is as-
sured by his being active along a certain line. After the

1. Today instead of paper stamps we also use stamps cut out of hard-
board. Besides being durable the material can also be used over and over
again by many children. As it is casy for the child to count in rows, the
loose stamps must be carefully arranged one below the other in the order
of the hierarchics before the operation is begun.
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bead material, by merely offering him these pieces of paper,
we change the activity. Yet the child will repeat the same
exercises, and assimilate them. The procedure is similar
to that with the bead material. First he works without
carrying and then with carrying. This is the first time that
the child works at this activity alone. Instcad of bcing a
collective game, this is an individual one.

We represent the children by means of skittles in sym-
bolic colours. The green skittles represent the units, the
blue represent the tens and the red ones represent the hundreds.
The operations are carried out only with the skittles, not
with children as before. In a division sum, to divide 3626
by 128, we place the skittles according to their hierarchies,
tear off the capital that we need from the stamp material,
and distribute it to the skittles in proportion of their hier-
archics. If the skittle representing a unit gets one, the skittle
representing a ten gets ten and the skittle representing a
hundred gets hundred. The hundred will get ten times more
than what the ten gets. We must in this case, begin with
the highest hierarchy the thousands. If we have only one
hundred, we must change it into ten tens and distribute
them equally, as division is the distribution of all the capi-
tal that we started with. We first give the child division
with no remainder. Later, after he has worked out a few
problems, we offer division with a remainder, telling the
child that if any amount is left which cannot be distributed
to all the skittles, nothing can be given to any of them,
and must be kept as the remainder.

To do these activities with the stamp material, it is
enough if the child knows how to count up to ten. It does
not matter even if the child does not know linear counting,
he can still do these exercises because they are based only
on the decimal system. It is necessary for the child to do
these exercises for a long time, to help him under-
stand the mechanism of numbers clearly in his mind.
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All the exercises done by the
child simultaneously at the same
age are called parallel exercises.
These activities, may be indiffe-
rent subjects such as mathematics,
and grammar, or in different
branches of the same subject.

One such parallel exercise,
which is presented after the Stamp
Game but done along with the
Stamp Game, is the Dot Game
(Fig. 3), which is a further
step towards abstraction. There
are five columns on a paper,
each column separated from the
next by a thick black line. Each
column (from the right) is marked
with the unit, ten, hundred, thous-
and and ten thousand respective-
ly, and contains ninety small
squares. The size of the paper on
which these columns are marked
is the size of an exercise book.
A small sheet of ground-glass is
given to the child. The paper on
which these columns are marked
is placed underneath the glass
so that the squares are visible.
The ground-glass has a rough
surface on one side so that the
child can write on it.

The child is given the Dot
Game at the age when he still
cannot count more than ten. He
is given a very long row of big
numbers for the addition. He
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knows how to count upto ten, so he takes the unit in the
first row of the big numbers and starts counting putting a
dot in each small square in the unit column. When he
has marked the number of units he puts a small cross
where they stop. Then he marks the tens in the next
column. The longer the addition sum, the more interesting
it is for the child! After marking all the dots, the child
starts counting the tens in each column, beginning with the
units. We tell the child every time he finds a complete
ten, he must put a symbol in the space left beneath each
column. After marking all the complete tens, he must also
put in symbols for the units which are less than ten. The
symbols for the complete tens must be in a different colour
from the units in order to distinguish them. The (dots)
symbols for the completc tens are carricd to the next column.
When all the counting and carrying is complete, and the
numbers less than ten have been written under every
column, we get the result of the addition sum.

There is another simple game which is also played
around the decimal system. The material must be presented
clearly to the child in such a fashion as to make the
game interesting. The child already knows the mecha-
nism of adding, of carrying and the play of the quantities.
However he does not know the sum, by heart, how much
do 3 and 4, or 6 and 7 make. It is very hard to teach
him this, because it must be acquired subconsciously. We
must therefore teach him an interesting exercise so that he
memorises the combinations while carrying it out, not
realising that he is doing so.

The Snake Game, offers the child an interesting exercise.
By repeating this activity the child learns subconsciously,
without being aware of learning. The material for the
Snake Game consists of a box containing forty-five bars
of ten, a box of black and white bead bars, representing
quantities from 1—9 (Fig. 4) and a box of coloured bead
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bars (red, green, pink, yellow and so on), @
containing ten' bars of each colour. We put :.’.
a row of assorted coloured bead bars of 9000
. . 00000
great length. Sometimes the child forms ©0006 >
the snake all over the room! We start to ...‘.o.o.og.‘[%o
count the bead bars which form the snake, e
For instance if the first two bead bars in Fig. 4
the row arec 8 and 9, we count upto ten,
and when we reach ten, we put a piece of paper after
the second bead in the bar of 9 to indicate where the ten
is completed. We substitute the ten which we have counted
by a golden bead bar of ten. We then count what is left
over on the bar of 9, and indicate the quantity left with
the black and white bead bar of 7. So 9 and 8 are
substituted by 10 and 7. The counted coloured bead
bars 9 and 8 are put in a separate box. We continue count-
ing the snake starting from the black and white bead bar
of 7 to make another combination of ten and so on, until
the row is completed and substituted by the golden bead
bars of ten. The original snake disappears and a snake in
the form of golden beads appears in its place. In the
beginning when the child substitutes 7 and 6 he may
call the ncw combination 10 and 3, but later on when he
knows how to count he will say thirteen.

There is a way of making still more combinations.
When all the bead bars in the snake have been counted and
substituted, they are gathered in the box. When they are
counted, they have to correspond in number, to the golden
bead bars. When we put together 7 and 3, or 5 and
5, or 6 and 4, to make 10 every time, it helps the child
to memorise the combination. If we have made a mistake
in counting, we must start all over again. The repetition

1. Today we have only five bars of each colour.
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will help the child perfect his addition.!

The Snake Game, is so fascinating that the child may
go on doing it even when he knows the combinations very
well. Through this repetition, he begins to individualise the
different numbers by the colour of the beads that compose
them. When he takes a bar of green or pink beads, he does
not count the number of beads, but says how much it is
by the colour. He is able to say at once that 4 and 7 are
equal to a ten and a one which is 11, instead of counting
the beads one by one. When the child jumps to tens in this
way, he has arrived at the moment of subconscious addition.
It is not at this point that the child stops working with the
Snake Game. It is at this point that he starts working with
it. It is as though he has been given a key by means of
which he can open the door to these sums, and become
master of its elements.

Sometimes two or three children make sums going up
to 2,000. In the end, the result is counted by the decimal
system. Everytime they get a hundred, they put a square;
if they get a thousand they put a cube. They see the final
result of the sum in cubes, squares, tens and units. When
the child counts such a big sum linearly, we must not only
appreciate the patience of the child, but the enormous length
the addition would be on paper.

In this first step towards memorisation, multiplication
also comes through. At the end of the Snake Game, the
child usually tries to combine the bars to form tens, which
he pairs with the golden bars of ten. This helps him to see
if the result he has arrived at is correct or incorrect. In
the second step, the child no longer makes the combinations
of tens with the bead bars, but separates the bead bars ac-

1. Today we offer this as a separate activity called the First Control
of Error.
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cording to the different colours, to see how many tens each
group makes. For instance, he sees that five bars of 7 make
three tens and a five. So he puts three tens and a bar of
five together’. Thus the child comes to know the mnemonics
of numbers, and is given a subconscious knowledge of these
combinations — for instance, 5 x 7 = (3 x 10)+(1 x5) = 35.

All the combinations of the subtractions must also be
tied to such a mechanism, so we have what we call a Nega-
tive Snake Game, which will help the child learn the combi-
nations of subtractions. In the Negative Snake Game we
use bead bars of any colour in which the beads are not round
but flat* so that they are easy to distinguish. The bars
go from one to nine. We tell the child that he has to take
away when he sees the negative bead bar. We start with
coloured bead bars that go up to 30 or 35 before a necgative
bead bar is brought in. The procedure is the same as before.
We must tell the child that he must change after every two
bars. Even if the combination we are making is only 3 and
2, we must change without waiting for a ten.®

Now, while counting, 6 and 9 are placed as before
in a little box, and a ten and a five are placed on the table
to form the snake. Our idea is to make the memorisation
of the numbers clear, and so we only reduce to ten. So
for the next combination 9 and 7, we take out 10 and 6.
When we get to the first negative part of the snake, it has to
be taken away, from the bar immediately next to it. If it
does not have sufficient beads a ten is takenin. For instance,
if we have 9 and 6, when the child counts back he cannot

1. Today we offer this as a separate activity called the Second Control
of Error.

2. During the first Montessori Course in India the flat grey square
beads used for this activity earlier were not available so transparent octo-
gonal beads were used as a substitute. Today the negative bead bars are
made of round transparent beads.

3. Today we change only when we reach 10.
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subtract 9 from 6 so he borrows from the ten bar he has
already. So this ten is taken away from the box and the
result of the subtraction which is 7 is substituted and placed
in another box. This is an interesting exercise because the
negative snake, unlike the positive one, does not growe
At the end there may be nothing left, yet, at the same time
it helps the child in the memorisation of the combinations
of the subtractions. The result of the sum, offers the child
the first practical working of algebra. To prove the sum,
and verify the result, the child can do same thing he did
before — separate bead bars according to their colours into
groups. Each of the negative bead bars can be paired with
the positive ones. If they amount to the same, they cancel
each other, thus proving the child’s work. By this, the child
acquires a subconscious knowledge of the combinations.
We can help the child become conscious of this know-
ledge, using another material — the Addition Strip Board.
The board is divided horizontally into squares above which
there are numbers upto 18. From 1 to 10 the numbers
are written in red, and from 11 to 18 the numbers are written
in blue. After 10 there is a board red line dividing the board
vertically. There are eighteen wooden strips, nine are red
and nine are blue. The first strip in each set is a square,
equal to the squares on the board, on which the figure 1
is written, and the second strip is twice the size of the first
one and the figure 2 is written on it to the right, and so on.
This board serves to make conscious and crystallise
the subconscious knowledge that the child already has.
We give to the child the addition sum in the combination
chart, where he has to form the combinations of 5 and 1,
and so on up to 5 and 9. First we use the blue strip of 5
and place it on the board in the space below the numbers
written, so as to cover the first row of squares on the board.
Then we take 1 from the red strips and place it next to the
blue. strip and read the result of the combination above the
strip, on the board. The result is marked on the chart.
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The child goes on in the same way with all the combinations,
with all the columns. The Addition Strip Board tells the
child how many units of the red are used in order to complete
ten and how many are left. For instance, 5 when joined
with 8 makes 13, and 3 is left over; so it is also 10 and 3.
That is why the board is divided into the blue and red
numbers, with the red line which breaks them.

Then there is another exercise. The child can take
each number in succession and see how many combinations
of this number can be formed. For instance, 9 the longest
one of them all, is equal to 8 and 1. That is one combi-
nation. 7 and 2, 6 and 3, 5 and 4, 4 and 5, are equal all
to 9. The blue strips taken first in the combinations will
become successively shorter as the child goes from one combi-
nation to the next, and the red strips will become longer.

There is a confrontation chart' to verify if the combi-
nations he has made are correct. After the child carries out
these sums, he writes the results in a colour different from the
numbers of the combination sums. This chart indicates
the combinations that are necessary. The child memorises
all these sums so we show him that certain combinations are
just the repetition of the one or the other. So in the next chart
we climinate all those that are repeated. In the chart, in
the first column, all the combinations up to 1 and 9 are
there. In the second column, the combinations that we
have included in the first are eliminated, and so on.

The Addition Chart presents all the results without the
statement of the sum. Along the top and to the left are the
numbers which are to be added up, and the result is
found where the lines stretched from the two numbers meet.
For instance, if we want to add 4 and 5, we take the column
where 4 is written and go down and the result is where we
meet the column from 5 horizontally. We give the child

1. Today, these charts that the chlldren use to check their work, are
called Control Charts.
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a basket in which there are pieces of paper on which the
sums are written. There are all the possible combinations.
The child takes onec sum looks at the chart, and writes down
the result. By doing all the sums, all thc combinations are
fixed in his mind.

There is yet another chart on which there arc only the
combinations necessary for the child to know. Half of the
numbers which repeat themselves, and have the same result
are left out. If we want to add 2 and 9, we start at 2, and
come down to 9, we get the result.

Yet another chart has only the combinations absolutely
necessary for carrying out the addition sum. In this case,
if we want to add 9 and 1, we jump from the two extreme
numbers, and the result is found where they meet. Alge-
braically it is easy to cxpress. The child is so interested
in this, that he rcpeats it very often, and these combinations
become further impressed in his mind.

We also have the Subtraction Strip Board:. It is the
same board as we had for the addition, but the line is after
9, instead of after 10. The numbers go from 1 to 18, and the
squares are there as in the Addition Strip Board. We have
to find the numbers that subtracted from any of these, would
give a result below 10, 9 being the biggest result. We must
tell the child that no result bigger than 9, or smaller than
zero is possible on this board. We have blank strips of wood,
the same colour as the board. We cover up all the other
numbers on the board, for instance down to 13, and from
13 we put 9 strips, 13 —9is 4, 13 — 8 is 5 and so on.
We can see the result of the subtraction in the number on the
board, just where the strip ends. Each of the numbers is

1. Today the Subtraction Strip Board is generally a greyish colour
with a frame work of squares in blue. There are 18 squares horizontally
and 12 squares vertically. Above the top row of squares the numbers
are written 1—9 in blue 10—18 in red with a blue line running top to
bottom after the number 9.
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taken in succession, and all the combinations are arrived
at progressively using the strips.

We can tell the child to find the numbers that when
subtracted give a result below ten. That is why there is a
blue line after the number 9. Each one of the subtractions
must have a positive result which is below 10. So from 18,
we cannot take away less than 9 in order that it may give a
result less than 10.

There is also a chart for the subtraction!. If for instance
we want to subtract 3 from 8, the result is 5 which can be
found on the chart.

In these games, the intellectual mechanism of the repetition
of the exercise is not a mecanism of learning, but of matur-
ing. The child continues even after he knows the combina-
tions by heart. The purpose of the exercises is not to learn
the combinations but to help the inner organisation of his
mind.

We must always remember that the secret of development
is to keep alive the interest. The only way to achieve
thorough knowledge is to keep alive this interest in the same
item, presenting it in different forms, so that it can be totally
absorbed. So these combinations of additions, subtractions
and multiplications given each time in a different fashion,
ensures the child’s interest every time.

1. The Subtraction Chart is shaped like a parallelogram. On the top
horizontal row from left to right are numbers 18—9 and continuing down.
wards diagonally from 9 are numbers 8 to 1. These are written in a red
band. Along the left diagonal the squares are painted blue. They have
numbers—9 to —1 written. The squarces in between have the sequence
from 9—O0 written repcatedly from left to right.

102



CHAPTER 15

The preparation of the spirit of the teacher, is a vital part
of our method, much more important than the explanation
of our material. In our schools, the teacher must
have an attitude different from the attitude of the teacher
in a traditional school. In a traditional school, the
teacher teaches, and the pupils sit together silently and
listen. The teacher only gives tasks common to all. So
the pupils are either passive while the teacher is active, or
active according to the will of the teacher. The tcacher in
the traditional school is herself an authority, the immediate
authority in the hicrarchy of the authorities which are to
weigh upon childhood. This authority has a certain power.
The tecacher feels herself to be someone, because once the
school door is closed and she is alone with the pupils of the
school, they must obey her.

Sometimes when the teacher has not in herself the neces-
sary authority, means arc given to help her. She is allowed
to punish the children. There arc certain hierarchics even
among thesc punishments. Often punishments, arc dealt
out according to a sense of justicc — for a particular mistake
the child receives a particular punishment. These are in-
numberable. The punishments have no limits, so the teacher
may even punish the whole class. Sometimes rewards
are given to the child.However these prizes are awarded only
once or twice a year. They only constitute a kind of distant
vision, while punishments, are the daily ration. From these
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spring forth what we might term bad sentiments — competi-
tion, the vanity of those who win the prizes, subterfuge and
the telling of untruths in order to escape punishment and a
lack of willingness to help each other. This vision of
things suggested to an English writer — perhaps it is an
exaggeration — that school life is hell.

If we wish to become successful teachers in this new
educational method, we must reconsider our task, and our
personality as teachers. We must take upon ourselves the
mission of bettering the condition of education. The main
task is not to learn the method, but to open a new and better
way of life for the child. Therefore it is necessary for the
teacher to have an inner preparation.

The English poet who offered the definition of traditional
schools, was a Christian. He had therefore the Christian
idea of after life. Hell is a definitive landing point from
which no one can get away. There is another place, a
temporary plane, called Purgatory. This Purgatory is a
place of pain in consolation. It is a place in which one
becomes more pefect and achieves elevation towards a higher
level, by continuous effort and by self-purification. Among
those purifying themselves, is a higher spirit whose only
task is that of pointing a finger at Heaven, the highest per-
fection, where one has yet to go. This is why the poet
called our schools Purgatory and not Heaven. The highest
spirit in Purgatory is the teacher who points out the
way.

The teacher is thus the hope, the consolation, and the
guide of the child who is trying to elevate himself. In
order to realise this task allotted to her, the teacher finds
herself in a more elevated place, a place really diffcult to
be in. It is wise for the teacher who wishes to undertake
this new task, of leading the child to a superior life, to realise
the difficulties that she must meet. Sometimes, the teacher
in our schools succeed very quickly and very easily. Very

104



often she succeeds in practice, only after long experience.
This depends upon the nature of her spirit. She may need
a long period of training in order to change her spirit and
give it another form. This comes with practice, contact
with children, and experience. After all, the teacher nceds
to know for herself.

The teacher must have in front of her mind a picture
of what is taking place in the environment. She must know
that she is not supposed to do everything, that the journey
of the child towards perfection does not depend on her direct
action, but in the interaction of the child with the environ-
ment. In this environment there are certain sets of material
which are used for certain exercises. The teacher must
think — ““ My task is to place the child in a very close rela-
tion with these objects. When 1 have done that, 1 give the
child into the care of these objects which will serve him as a
mental and a spiritual gymnasium using which he will go
forward towards perfection.”

The teacher, although a master in the environment, is
like a king whose highest ideal is to abdicate. Her glory
is in being able to say — ““ These children can do without
me.” The teacher is a directing and guiding energy, she
has a very clear mission — to be the saviour of souls. In
a traditional school, often an inspector questions the pupils,
who answer his questions correctly and quickly. Usually
at the end of his interrogation, the inspector (probably not
even looking at the children) turns to the teacher and says —
“ Congratulations, you have done well.” This praise
pleases the teachers in traditional schools. However, it is
usually renounced by the teachers in our schools. When
visitors come and see the good work of the children, they
say — “ Oh, how capable these small children are ! Our
teachers must be humble. Their highest ambition must
be to be able to say — ¢ Look, they do everything by them-
selves and I do nothing.”
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"The teacher must achieve this aim, without punishments
or prizes, by arousing the interest of the child. It is interest
which urges the spirit to go forward, not punishment or
prizes. This is a complete change of method.. Upto a
few years' ago, carriages with wheels drawn by horses or
bullocks were used as means of transportation. The harder
the animals pulled, the faster the carriages went. We could
never at the time conceive of carriages without animals to
pull them. Even though the carriage had wheels, it could
not move by itself. Later, we understood that if there is
a motor inside the carriage, it does not need horses or bullocks.
It may be difficult to put this motor inside the carriage, it
may cost a lot, but with the changing times this has been
rendered possible. Similarly the times have brought a change
in the means by which the child advances on the road of
culture and intcllectual development. After all the auto-
mobile can run even faster than a carriage pulled by ten
horses! There must be such a rapid progress in the in-
tellectual field as well. The teacher must then arrive at the
point at which she says — “I no longer pull this mental
cart.” She must renounce being the means by which the
child’s intellect moves. Thus the child can achieve a far
higher degree of progress, in which the teacher must co-
operate. In order that the carriage must go without the
horses, we cannot take away the horses and leave the carriage
alone! The carriage will not go. The teacher must never
forget this. Before detaching the horses, the motor must
be put into the carriage. Before renouncing her royal posi-

1. Although the idea of a self-propelled vehicle dates back to the
mid-15th century, cars began to be manufactured in Europe in the eighteen
hundreds by Gottlieb Daimler and Carl Benz of Germany. Henry Ford
revolutionised the manufacture of automobiles in 1908 with an assembly-
line style of production. It was however only by the late ninetecn twenties
that cars were common place in modern industrial nations. In 1939 in
India cars were yet not an item that people of modest income could afford.
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tion she must kindle the interest of the child. Therefore the
interests of the class is always alive in the teacher, who feels
very deeply responsible for each child.

Once I met a person who people said was capable of
reading thoughts. I was asked to think of something for him to
do and follow him slowly to see if he would do it. I did
not believe this at all. I followed this man, but what he did
was entirely different from what I thought! All of a sudden,
I thought to myself that I would really will him to do what
I wanted. When I really willed it, my scepticism was gone,
The man then went straight as an arrow to the place where
I willed him to go! Children are very sensitive to the spirit
of the teacher. The teacher may be a very good person who
does not scold the child. However if on one day she is
nervous, we see the whole class become nervous! This
docs not mean that the teacher should be a driving force,
hypnotising the children by her will. Instead the children
must feel a guiding energy in their midst. This is the first
crown, we might say of the emperor, the will of the teacher
to guide the child towards this finality, with the conviction
that for the child this will be something great. The re-
solution of the teacher is — “ 1 will never abandon this
child even for a minute. 1 will leave him only when he has
entered the path which he will be able to follow alone.”

We have examined up to now the teacher as a directing
energy. To keep the child within certain limits, she must
offer the material to him, following a certain technique.
So the teacher must have a direct communication with this
material, and use it with the necessary exactitude. She must
practice repeatedly in order to experiment and discover
within herself the difference between using the material
incorrectly and using it with exactness. To repeat these
exercises is a sacrifice, for the teacher has no interest at all
in repeating them with exactness, as many times as the
child does. Perhaps the teacher will not have sufficient
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patience to repeat an exercise thirty times! Yet if the teacher
makes the sacrifice for the psychological experiment, she can
measure the strength of the child. Once she concentrates
her attention on the material, by the thoughts that arise
in her own mind, she may realise to somec degrce what
sort of development occurs in the child’s personality, by using
the material. .

Many of thesc exercises are m2ntal tests. The Cylinder
Blocks and the Pink Tower are used in certain tests' in schools
of professional orientation and vocational guidance. How-
ever, the instruments that we offer the child are more per-
fect, more scientific than those which are given in these
schools. For instance, in cities such as London and Paris where
traffic is enormous, no autombile driving licenses are given
to drivers of autobuses, and taxis unless they have under
gone examinations from these institutions of guidance. The
aim of using these exercises in plofessiOnal institutions, is
to test the construction of the person’s hand and his co-
ordination of movement.

Therefore, the teacher must make this sacrifice and
do these exercises as self-tests, repeating them with patience
as the child does.- However her aim must not be to see how
good she is at the exercise but to see how far she can go.
She must try to penetrate into the spirit of the child and
try to feel what the child would feel. The teacher should
do these exercises as if she were going up a stair case, and
try to imagine at each step what the child experiences at
each stage of the exercise. She cannot be a king without pos-

1. Intelligence tests are puzzles or tasks used to try to categorise
degrees of intelligence. In 1905 Alfred Binet devised the first successful
test the Binet-Simon scale to help in identifying the mentally deficient
pupils in Parisian schools. Subsequent developments included the In-
telligence Quotient (IQ) group tests used to screen army recruits in World
War I, and the Stanford-Binet scales. Modern tests are used for such
purposes as predicting successes in schools, screening job applicants, identi-
fying exceptional children and diagnosing the mentally disturbed.
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sessing patience.

Besides the preparation of the environment and the
material, and the successive presentation of the material,
the inner, spritual preparation of the teacher is essential.
This preparation is not something vague and abstract, but
the way that the teacher must feel when she approaches the
child. This preparation takes long to describe and even
longer to achieve, because in order to achieve it, it is neces-
sary for the teacher to exercise herself. For instance, the
teacher must be able to distinguish between the formative
activities of the child and his disorderly motor activities'
She must be capable of making a distinction between the
child who is inert because he is discouraged, and the child
who is merely observing what the others are doing, who
may be outwardly inert but is mturna]ly active through this
observation.

Often in the beginning the poor teacher although full of
good intentions and good will, does not understand any-
thing. Sometimes such a teacher will set free disorderly
action out of which a revolution may arise in her class. This
teacher feeis the humiliation of her failure. She may also
perhaps. feel- humiliated, when one day she sees a ‘child who
has done nothing at all for many days, who was left alone,
all of a sudden get up and start doing things! The teacher
has not taught the child, and therefore it comes as a surprise
to her. This is because of her lack of understanding of what
is going on in the child’s soul. As the teacher represents
the king, these events in her little kindom upset her
as she does not.-know why they occur. The poor teacher
feels inadequate; she feels she does not know how to teach
by this mcthod. The natural impulse of the teacher is to
run to the help of the child. However by very strong re-
commendation, and the strong assertion of a very clear
truth, she is told to do the most difficult thing — to refrain
from giving erroneous help. If she interferes uselessly, she
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puts out a light. So by taking on the task of the teacher
she finds herself in a mass of difficulties and responsibilities.
In traditional schools it is much easier, because the teacher
can tell the children what to do, and use her energy to make
them follow her instructions. All the doors are closed. If
at the end of the year, she has made a mistake, the ins-
pector who comes looks around and passes over it. In
our method however, there is a responsibility, which the
conscience of an awakened teacher feels. The teacher must
have the will to learn, and to sacrifice, so that she may
succeed. She must feel — “ Oh, I pray that Ican refrain
from useless intervention. I pray that I should not put out
the flame in the soul of the child. I am ready if necessary,
to tie myself to my chair to prevent myself from interfering
uselessly.”

To a teacher who comes from a traditional school the
first thing we say is — “ The way you treat children is
absolutely wrong.” This takes away any confidence
that she has in herself. If the teacher is willing to learn,
and it is demonstrated to her that she really does not know
anything about children, she can neither be active or passive
and she desperately asks — ““ Could you not give us a techni-
que that will help us to respect, and educate a personality
with a feeling of responsibility?” If the teacher has good
intentions, and is not conscious of doing wrong, it is necessary
to offer her encouragement.

Once, in order to offer some teachers this preparation,
we decided that some of us should pretend to be children,
and that those of us who remained adults would treat those
who were children as adults usually treat children.

In normal life in the house when a child does something,
we say — ““ Stop doing that, don’t be silly!” Sometimes
we ask — “ How many lies have you told since yesterday? ”’
When we like a child immensely, even if we are strangers to
him we say — “ Oh, what a nice little boy he is!” We
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even show our affection by putting a finger on his head and
stroking his hair!

Let us imagine a husband and wife out for a walk.
The husband meets his friend who does not know his wife.
The friend asks — “Is this your wife?”> The husband
replies — ““ Oh, my wife! She is such a capricious person!
She continuously falls into all sorts of trantrums. She is
so naughty. She eats too much and complains of tummy
pain and I have to give her medicine! > We would consider
the husband’s words inappropriate, yet we talk so of children,
even our own children! When someone socially superior
comes to our house, sometimes we present the child and say—
“You see, this boy has a very narrow chest. He is disposed
to tuberculosis. His eyes are not so good, and his tonsils
are swollen. They have to be taken out. He is not very
intelligent. In fact he is a bit stupid!”>® This is the way we
introduce the child to a total stranger!

If we carry on this pretence for just one week, it will be
a very hard week for both the adult who is treated as a child,
and the adult who remains an adult. 'We must realise howe-
ever, that if in pretence the erroncous treatment is difficult
to accept, it lasts only for a week. For the child, it is not a
week or a month or even a year, he is treated this way his
whole life as a child.

We can also give ourselves a trial that we call the day
of penance, representing the day of the child in school.
We arrange for someone to come to the school in the morn-
ing, who in a language absolutely incomprehensible to us,
talks for about three hours. During these three hours,
we must not budge, we must pay all the attention that we
arc capable of to what the person says. Our fingers and
arms must not move’ We must simply sit quiet and listen.
If for a moment our eyes become cloudy and reveal that our
mind is somewhere else, the person who is talking asks —
“ What did I say ? Repeat what I said ! If we cannot,
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we face dire consequences. After our meals, although we are
tired we come back, and the same treatment continues for
another three hours. It is difficult for us to stand this sort
of treatment for one day. Think then about the child who
undergoes this every day of his life; not only as a child, not
only as a boy, but even as a young man.

This pretence is a technique of spiritual preparation for
the teacher, a preparation in which she herself is the material.
While acting as a child, the teacher feels more or less
humiliated, because she does not know how to deal with
things. During this difficult preparation she also realises
through experience, the harm done to the child through
erroneous treatment.

The teacher must have faith — that the child will be-
come calm, that the child is good and not bad, that the child
will one day do marvellous things. If the teacher has no
faith, she must make an effort to repeat to herself — “ Yes,
here is the truth. I believe in it! >’ Then the blessed day will
come — the child will shed these deviations, and will lose
his defects, his disorderly activities and apathy, and revela
his love for his work. Perhaps not all children will be trans-
formed. Perhaps, it will be just one, like a light to guide
the teacher and to give her faith. Her eyes will then pene-
trate into the soul of the child and be consoled. Thus a new
life begins. The teacher, when she finds herself trying to
help the child draws back thinking — * I must not interfere.
I must not give the child useless help! T have arrived
at this point after so much suffering. I must now be as
one who does not exist.”” If the child does need something,
the teacher remembers — ‘“ Yes, this is the time to offer
this new item of knowledge. I must offer it with exactness.”
She also remembers at what age the parallel exercises are
to be offered to the child. If she cannot remember she will
search in her material book with anxiety and concern to
recall what she has forgotten.
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As the teacher follows her stormy path she will see the
child accomplish his work, repeating the same thing over
and over again with the same exactness, at the same speed,
until she feels like saying — * T wish he would go on and do

something else! ” However, gradually the teacher senses
something new, a glimmering hope and she feels — I must

have the patience which the child is capable of. I must wait!”

The teacher begins to see that children do things that
cause her surprise, that are far beyond what she imagines,
perhaps in a different fashion than she expected. This is a
valid experience, an experience led by the teacher’s own con-
sciousness. The child’s progress is not due to the merit
of the teacher, but the result of the inner development of the
child. The teacher may have heard this truth and even
learned it by heart. Yet it is quite different to have heard
it spoken of as a phenomenon and quite another to have it
happen in front of her eyes. It is perhaps like hearing
about the blue sea — a sheet of water which is continuously
moving, which gives much pleasure when dipped into at
sunrise ! We may have heard of it and seen pictures of it,
and heard how our friends felt when they bathed in it. Yet
it is quite different when we see it for the first time, and enter
its waters. We feel something we cannot describe, that we
have not learnt from descriptions. It is our own experience,
our own joy. When the teacher sees the child suddenly
shed disorderly actions, realise his own intelligence, and
become a serious little man, she feels a great emotion that no
one who has not had this experience can feel. Many delicate
touches, that she did not even suspect to exist, spring forth
from the soul of the child and are revealed by his
actions.

Suddenly the teacher who dreaded going to school
in the morning, now runs forth to arrive quicker, so as to
be there when the children arrive, to see what new pheno-
mena ‘are to take place that day. Perhaps now the children
also hurry towards the school, to arrive early and start work-
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ing, or to wait for the teacher. Thus there is a new love,
a new thrill in the work and a loving spirit, as the interest
of both the teacher and the children is elevated. Often,
once the school is closed, the teacher remains there hours
together, without pay, with only reprimands from the govern-
ment,! just to think out what to prepare for the day after,
in order to find new lessons, new food for the soul of the
child. We do not know if the teacher does this for the new
child which she has seen revealed before her eyes, or if she
does it for her own self. For the teacher, this experience
is as refreshing as a walk in a lovely place, or the fresh air
on top of a mountain, or the peaceful solitude of the woods.
Indeed, she feels the elevation of her soul; she feels closer
to God. The teacher has disocvered a divine place, which
was earlier covered by a blanket of darkness and error.

To discover the soul of the child, it is necessary for the
teacher first of all to cure the child of his deviations. * She
must then lead him on a path of development with positive
help giving him the necessary apparatus. Still more interest-
ing is what happens to this teacher. The teacher, so full of
self-importance, so ignorant, violent and crude, who un-
knowingly puts out the light of the life of the child, thinking
she was offering him knowledge, suddenly acquires good-will
and a soul detached from self. She even carries out exer-
cises in quest of her faith. She is ready to make sacrifices
in order to believe in the child. She becomes humble of
spirit. Doing exercises with patience, she becomes a creature
. of the woods, of the forests, a part of a soul which has to
bring forth a new form of life.

1. In the original manuscript, Dr. Montessori mentions how the
Italian Government insisted that the stipulated hours of work of the teacher
be respected, and that the school be closed on time. Indeed even today
there are similar reports from certain countries in which to protect the
rights of both the children and the teachers Montessori schools have been
asked to shorten their hours of work.
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Thus the new life, is not limited only to the child. The
teacher must also possessit. So, the great discovery is that
the teacher is also capable of undergoing a change with the
help of the child. These changes in the souls of the teacher
has often led to great changes in her life. Many teachers
have left off the things that seemed of importance to them.
Many of them cried and said — “ Tt is impossible for us
to go back to the old methods. We could never teach in
the old way again. We cannot even conceive of the child
in the old way any more !”

This is really the co-operation between the soul of the
child and the soul of the teacher. Both souls are now free,
both have reached the same peak. The child is grateful
to the teacher. The teacher looks upon herself and
recognises the new being she has become, and asks herself —
“To whom do I owe this ? Must I not be grateful to the
child ? After all which of us is the teacher 2 So the
word teacher, rises farther aloft to become a unity, which
is the master and the teacher of all.
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CHAPTER 16

Language is a complex subject which has been analysed
by humanity into different parts. How we consider it in our
schools is significant. We help the child both directly and
indirectly. The indirect preparation is offered through
those exercises which help the child acquire the co-
ordination of movement to hold a pencil — by going around
an enclosed figure, and the exercises for acquiring the light-
ness of touch necessary for writing. This is the indirect
preparation of the human hand for writing. The direct
preparation is offered through the use of the pencil with the
Drawing Insets, the tracing of the sandpaper letters with
his fingers. We also offer the child indirect preparation
through the intellectual activities of recognising the sound
corresponding to each letter, the analysing of the words
that the child possesses into sounds, and the outer expression
of this analysis by the Movable Alphabet. When the child
has done all these, he is potentially ready to write. Writing
comes as a natural consequence when the natural process
has been completed, as an explosion of joyous activity.

At such a stage, the child will take a piece of chalk
or a coloured pencil, and start writing. Sometimes he writes
words, and sometimes he writes a whole sentence. Only
those who have witnessed this phenomenon can understand
the significance of this wonderful achievement, and the diffe-
rence thatit makes to the soul of the child. The excitement and
joy produced by being able to express his thoughts through
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words, is very great. It is as though the child had made
a wonderful discovery, as though he had invented writing
‘himself. With excitement on his face, he goes around
telling everybody that he meets — I can write, I can
write ! In the school, the child who may never have
seen the teacher write may go to her and ask — * Can you
write ? I can write ! ”

When one child has started to write, all of a sudden,
another discovers that he can also write and all of them at
that age begin to write. There is no stopping this writing.
We furnish them with paper of course, but the children write
everywhere. Sometimes, when they are walking home,
they may stop in the middle of the street and begin to write
with a piece of chalk or pencil that they have taken from the
school. Such is their craze! Only a person who has had
a problem bothering his head, with the solution ready to
come out, who has then all of a sudden acquired a new in-
sight into something, can imagine this activity of the child.

What is important is this interest, this spiritual life of
the child which is the motor in this activity as in all other
activities. This first writing of the child must be treasured
as a precious thing, and should be received by the teacher
with the enthusiasm and the joy that it deserves, the joy of
one who loves. In seeing the goal achieved, she expresses
an admiration for this great thing, which to others may look
a bad scrawl. The teacher must feel the admiration for this
feat of the child. At this stage, any errors in spelling that
the child may have made are irrelevant. Correction of errors
will kill joy and interest. The teacher must instead culti-
vate it by giving the spiritual response to the spiritual ex-
plosion in the child.

The study of language will come later on, when the new-
ness of the activity has passed. When he has done the
activity for some time, he begins to be interested in all the
details. It is then that the details of spelling and the study
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of a language are given. A similar process is followed in
the spoken language.

There is a period of preparation for the process of
reading, to which there are three aspects. The first is the
correction of pronunciation. If the child has defective
pronunciation, he is able to make the correction, if he
pronounces the words in front of a loud speaker. This is
casy when the child is under three, for this is still the formative
period of the language. The possibility of correction of the
pronunciation goes on until the child is five to seven years
of age. When the child starts with the Movable Alphabet,
he can be made to realise any imperfection of pro-
nunciation that he may have. The defects may be pointed
out to the child, by the isolation of the sounds with
the sandpaper letters. Of course, the correction is always
in our usual way. The teacher does not tell the child that
he is not pronouncing correctly, but simply pronounces the
word correctly and asks the child to pronounce it as she
does.

The second aspect of the preparation has to do with the
patrimony of words that the child possesses. We must
offer the child the correct use of words. Sometimes the child
uses words that have a similar meaning incorrectly. For
instance, the words thick and fat, have a more or less similar
meaning and he uses these words one instead of the other.
The child does not know how to read and yet he has gone
through lessons distinguishing between thin, thick, fat,
tall, long, short and also all the lessons dealing with the
names or the qualities of objects. After the child knows
how to read, when he is studying the use of words and
grammar, words that have a very similar meaning are
offered to him, in order to explain the exact meaning of
words. This patrimony of words must be made larger, by
introducing new words to the child by means of objects and
pictures. These are usually given in studies which will be
carried out later by the child, such as geography, geometry,
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natural science, physics, chemistry and so on. This mus
be done before he knows how to read. The child’s writing
is based on the first sensorial experiences he had. The
correct scientific terms are given to the child, as means of
a sensorial classification of things.

The third aspect which also comes before the child knows
how to read, is self-expression. The tcacher must encourage
the child to talk. Usually the child is a bit shy to speak
when he comes to school. He is not shy by nature but by
repression. The child has the instinct of speech, however
his language cannot be as logical as ours. He forms some
simple ideas from what he sees around him, from what strikes
his intelligence. He expresses these in words.  Often
people say — *“ Do not say silly things!” So this natural
outpouring of the child, which if not repressed would be the
spontaneous development of speech, is almost always
crushed by the adult. ,

Traditional schools, form dcbating societics when the
children are sixteen years old, in order to develop this power
of speaking which has been previously crushed. The need
which has been felt for the creation of these debating socie-
ties shows how much difficulty we experience in speaking.
To speak in public can be torture. A person may prepare
himself beautifully and arrange his thoughts and ideas
clearly, but when he finds the eyes of the people sitting
before him, staring at him, he becomes paralysed. He
tries to get over it with a stupid smile, but cannot talk. If
in the middle of his speech, somebody asks something, he
cannot retort, but when he goes home, the answer that he
ought to have given is obvious although he could not say
a word to the person who interrupted him. In fact he
should not have found any such difficulty. He should have
been able to express himself absolutely freely, even with
many persons listening to him. These are the results of
childhood. This kind of created shyness in his personality
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may not have developed if as a child he had been given
the motives of activity in order to develop co-ordination
of movement for the power of speech.

People, when they are asked to speak, will gencrally
group themselves into three types. One type of person is
eager to talk. He spontaneously speaks in a natural and
excited fashion. Another type of person seems to know
more than the one who speaks. When the person who
speaks makes an error, he immediately corrects the speaker.
If asked to tell the story himself however, he will not say a
word, or what he says will be more incoherent than the person
who spoke first. It is like a person watching a dancer do
an exercise, who can recognise the mistakes that she makes
with her feet and arms, but who if he had to get on the stage,
could not dance at all! There is also another type of
personwho gets up, not to talk, but to merely shake his head.

Eventually all these three types have to become one type,
one who knows how to express himself correctly, without
shyness and in a natural fashion. For this the children
need practice. This encouragement can be given in many
ways with a scientific basis, with the idea that something is
to come later.

When the children come to school, we tell them stories.
We can ask some of the children to tell us some story in his
own words, or later on, when he has acquired some con-
fidence, to tell us what he has done! during the day at home
or about a walk in the garden.

Among the activities we offer the child to encourage
him to express himself are oral games. We have one
which is usually done during the lunch time when the teacher
is partaking of lunch with the children. The teacher com-
ments on something which has happened. For instance,

1. Today we call this activity the News Period.
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when the cook! brings the soup, she says — The cook
has brought the soup. Then the teacher asks — What
has the cook brought? The children say — The coek
has brought the soup. Children between three and three
and a half years like this game? immensely. In this
way we construct the mental mechanism which is necessary
when they are seven years old to analyse sentences — to pick
out the subject, predicate and the other complements. For
instance, we can take the sentence — Mother has gone in the
car to buy a hat. The child begins to ask— Where has mother
gone? Why has mother gone? In what has mother gone?
In the end, the child knows the why, what and where of
every sentence. So even before he knows how to read
and write, this mechanism so necessary for the later study of
the grammatical construction and analysis of sentences is
laid out in the child’s mental personality.

There is a connection between the written language and
the spoken language. The written language puts the child
into communication with the thoughts expressed by other
people without any sound — a communication from_soul to
soul, secrets told without even a whisper, a personal com-
munication of thoughts which nobody else can hear. In
this respect reading has a high spiritual value. '

In our schools we recognise three different kinds of read-
ing — mechanical reading, interpretive reading and reading
aloud. Mechanical reading is the ability to recognise the
sounds indicated by the alphabetical letters without any
thought about the meaning of the words, merely a kind of mec-
hanical phonography of the words in the mind. It is a kind of
mental typewriter. As we touch the key on the typewriter
which has the letter, it is printed on the page. Here
when we recognise the letter our mouth starts to produce

1. The word used in the original manuscript is servant. It has been
replaced here as it is no longer acceptable today.
2. Today we call this activity the Question Game.
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the sounds.
Interpretive reading, is the ability to understand the

sentence and to make sense of what is said. In this case
our mind merely listens. It does not have to reproduce the
sounds used. It is as though we are listening to a speech
without using our ears. We use our eyes to hear this speech!
People in the libraries do not take a book and read it
aloud. They do interpretive reading.

The interpretive reading in our schools is active, dynamic
reading. The child has a series of cards on which the names
of objects are written, and a series of objects. He puts the
card with the name of the object written on it next to the
object. The child, can also read a slip of paper which is
given to him, and receive a command to do something.
The slip of paper might contain the words — Go and open
the door. The child obeys this silent command. The
action of the child tells the teacher whether the child knows
how to read correctly and well. If the child puts the wrong
card next to the object, or if the child does something other
than the command, the mistake will be visible and the teacher
will know whether the child can read or not.

When a person tells an interesting story we see his
expression changing, and his voice changing. It is the play
of his whole personality which holds the interest of the people
listening to him. If we ask the same person, who can ex-
press himself so well, to read aloud from a book, we find
that his voice does not change, his expression does not change.
The people who are listening to him, go to sleep! The art
of reading aloud is an accomplishment which needs some
exercise. It is not the mechanical mumbling of words which
are printed in the book. The reader must see the words
with the sentiments of another soul. A part of his intelligence
must take in the words and send them to another part which -
must reproduce them. Therefore, the eye must run more
quickly than the tongue, and the memory must retain what
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the eye has already left. While the eye is taking the im-
" pression of other words, the work of the memory is to retain
the words which the tongue has to speak. This is very
difficult. Before the reader can put any expression into
his reading, he must be able to understand the thought
expressed by the words. The thought is not his own, and
cannot be understood until he has finished reading the
whole sentence. His eyes must finish reading thc sentence
while his tongue is saying the first few words. That is why

actors who have made a special study of this are called good
readers.

In traditional schools the child is usually given the most
difficult part first. First he is asked to read aloud. The
teacher asks — *“ How do we know that the child knows
how to read, if he does not read aloud ?> If we realise
how difficult it is for us to read aloud, we must know how
much more difficult it is for the child to read aloud. After
he has read a sentence, the teacher asks him what he has read!

To help the child achieve the third kind of reading, in
one of the commands that the child receives, there is a sen-
tence included which the child must say aloud. For in-
stance, it may be a sentence like this — The child went up to
his brother and asked — “‘ Are you going home today to eat?”
This is an indirect preparation for reading aloud. In order
for the child to read aloud he must know the thoughts which
he must express in words. The next step is to make the
child read silently first, and then ask him to read it aloud.
By then he would have been able to catch the spirit of the .
person who has spoken in the book. The last step is, without
reading silently at first, to start reading aloud straight away.
This happens when the child is around seven years of age,
although the child starts reading at the age of five years.

There are three aspects to the study of language. The
first one is the physiology of language. It shows us the
function of each part of speech. The next is the skeleton
of language. If we try to construct the human body,
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without knowing how it is built we may put the leg on top
of the head! This is also for the formation of correct sen-
tences. The third aspect is classification, the names of these
different parts of speech.

When the child has a general idea of an object called a
book, we may go with him into a library where there is only
one rcd book among many other books. When we say —
the red book, we refer to that book which has the quality of
redness. That is one of the functions of the adjective — to
describe the object named by the noun. - We may say —
a blue bottle, to distinguish it from all other bottles, among
which one might be a big one, and another small. This
is a group of words in which there is an article, a noun and
an adjective. This is the physiology of the language, the
functions of the different parts of speech. We may say — I
stand. We may say — I stand here. There is a difference
between the two. The second shows a relative place in
which the action was carried out. One of the functions of
the adverb is that of showing in a better fashion how or where
the action is carried out.

When the child uses the language he needs to know
which part of a sentence comes first and which comes after.
For instance, consider the sentence — John ate the bird.
We can say instead — The bird ate John. The function
of the words is the same, but the meaning is different. We
can say — I wish to read a blue book. We cannot however
say — I a blue wish to read book. We have to study
the construction of the language, and the correct place that
each word should occupy in order to give the clearest sense.
We say therefore that the child must understand the skeleton
of the language. He must understand its structures.

While we study the functions of the different parts of
speech, we must also learn their names. This is the classi-
fication. We have a grammatical box in which there are
sentences which the child has to put together. Each word
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of this sentence is written on a small separate card. Each
one of these cards is in a different compartment in the box.
On each of the compartments in which the words are, the
name of the part of speech that corresponds to the word is
written. The child recognises to what part of speech a word
belongs, when he takes the cards out from the different
compartments to reconstruct the sentence.

Another analytical part of the study of the language is
sentence analysis. We say — I went to town. The sentence
is built around the verb went. We may ask — Who went
to town? We may ask — Where did I go? We find that
it is always the verb which is at the centre of everything.
The verb usually determines what, where and so forth.
Only very few parts which answer the questions (adjectives
or the nouns) do not refer to the verb. For instance, we
say — The brown cock ate the white wheat. When we
ask — Who ate the wheat? The answer is — It is the cock.
These words refer to the cock, and not to eating. We may
ask — Which wheat? The answer is — The white wheat.
The word white does not refer to the eating but to the wheat.

We can study composition and how to write a story.
We can study paragraphs in order to understand which
sentence should come first and which afterwards in order
to make good reading.

Some of the special symbols! we use in such studies are
the red circle which represents the verb, the black triangle
which stands for the noun and another smaller blue triangle
for the article. After we have made such a study, we can
compare the styles of an Indian writer and an Italian writer
without knowing either language! We can see at a glance
if a writing is heavy or not. When we analyse the sentences
with the symbols, we find that a long description has a
stream of nouns and adjectives and very few verbs. Instead,

1. More about the use of grammar symbols can be found in The
Advanced Montessori Method Vol. II.
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if we take a piece of interesting and light reading, we find
a large number of verbs. This is why books containing
fewer verbs and more adjectives and nouns are dry. Thus
we can also carry out a study of style through a study with
symbols.
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CHAPTER 17

Although the education of*the child between three and
six years of age is important, nevertheless, it is wise and
certainly useful to have an idea of how to conceive of educa-
tion in the other phases of life. The education of the child
between the age of three and six involves exact techniques.
In our experience with the child, we find a certain lesson for
adults, for our social orientation. So we must have an
idea as to what is to follow in the next period, because later
education has some roots that penetrate into this earlier
period of life. It is necessary not only to learn about the
technique of teaching but also to gather some general ideas
about education which may be useful in planning for the
child, the different levels of education.

We have considered in the education of small children
three main topics. One of them is the education of the
senses. Another is the building up of the intellect through
the study of language, by learning to read and write. The
third is the learning of arithmetic. We must consider these
three things as one whole, thus uniting the education of the
intellect, with the education of the personality. In the course
of development, the mind reaches a stage in which it begins
to penetrate into the knowledge of external things. With
the development of the personality, the individual becomes
gradually more full of knowledge. Along with the develop-
ment of knowledge, it is necessary to develop his language,
to acquire more words, and to understand more complex
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forms of speech. His language must become more perfect.
The knowledge of mathematics must also be developed so
that he may understand the continuation of the instruction
in education. He cannot develop knowledge if he does not
help the mind to understand mathematics. So mathematics
and language develop along parallel lines, along with the
rest of the culture taken in from outside. Study in itself,
does not really exist, as conceived in traditional schools.
If we study by separating the subjects, each item becomes
a burden to carry in our mind. Each of us is a complete
unit. If we develop our personality, necessarily we develop
our mind. So in our schools both mathematics and language
are assimilated together and form part of the intellectual
food necessary to develop the personality, and to aid deve-
lopment.

When we study geography, botany or zoology, with the
study of each subject we acquire words that are new. Later
on, when they are no longer new, they form part of the
intellectual capital of words which augments the fund of
words that are already at our disposal. Gradually as we
undergo this experience, we become capable of understand-
ing books which we could not understand before. This
happens continuously. Therefore we must develop language
along with any other side of culture that we may acquire.
Instead of thinking of the words used in the different items
of language as separate items, acquiring some at a particular
age and others at another age, we must understand that they
all form part of language as a whole.

It is a fact that no matter what subject we talk about,
we need the knowledge of language and mathematics. For
instance, we say that the equator is 40 million metres long!
So in the study of geography, we use mathematics, as we must
have an idea of this large number. Instead of saying that
the equator is very long, we give the precise length. As
the study of geography advances, we see that descriptive
language is no longer sufficient, it becomes necessary to know
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another subject — arithmetic. Only with such knowledge
will we be able to speak about the distances between the
carth and the stars, the depths of the ocean, and the height
of the mountains.

Once, when a group of people curiously asked an Italian
General, the first man to have taken aerial photographs of
the city of Rome, how he had done it, he began to speak of
angles, measurements and corrections! The people who
had asked him the question did not understand anything
he said. Tt was completely different from what they knew
about photography. They said — * This is not photography
as we understand it. In order to understand what he means
we must take a course in mathematics ! ”

While taking a sea voyage, if we ask the navigating
officer to explain how the Mariner’s Compass is used, he
will tell us about trigonometry and triangulation which we
do not understand at all. Understanding the language is not
difficult, but understanding the mathematical concepts is
difficult. So it is necessary to have this mental forma-
tion as a base in order to understand what is happening
in the world today.

Many of us have to recognise the fact that we are illi-
tetrate when it comes to mathematics. We must realise
that it is essential to understand mathematics in order to
acquire culture. The knowledge of mathematics is as
necessary today as the knowledge of the alphabet in olden
times. The development of the knowledge of mathematics
from the earliest stage is thus a necessary step in order to
bring the child towards culture. In our schools we con-
sider language and mathematics as a series of mental ex-
ercises which develop the personality in such a way as to
render the child capable of acquiring this culture. Instead
of treating them as two separate subjects, we tackle them
in such a fashion that they are continuously penetra-
ting into the mind, and growing with the personality,

129

LI-II—®



whatever be the subject that is studied. In geography, we
find written language and mathematics, as also in physics
and chemistry. There are a great many exercises in mathe-
matics, and also a great many exercises in language. We
develop mathematics and language together for the develop-
ment of knowledge as a whole.

These subjects pose a problem in traditional schools.
The teachers do not know what they should teach in the first
grade, in the second and in the third! A little bit of geo-
graphy for small children they feel will not be harmful.
A little bit of history will also not be too difficult. Certainly
no physics and chemistry for small children! These will
have to be taught much later, certainly after the elementary
school stage. They may teach a little bit of botany and
zoology in the third grade, but reserve mineralogy, a very
arid subject, for university studies.

While teaching geography, they deal with a small
country first, and then a big country. First we study the
town where we live, and then other towns are studied one by
one. In the first grade, we teach the geography of our own
country. Then in the second grade we may go on to other
bigger and more distant countries. Somsthing small is easy to
start with. If some plan, more or less parallel were followed
in history, we could give the names of famous men. The
teachers say — “ Well, the head of the child is poorly deve-
loped. His mental power is little. Therefore let us teach
him small things. As the child grows bigger, we can teach
more difficult subjects.” It is with the same reasoning
that the teaching of arithmetic is set up in traditional schools.
In the first grade the child is taught to count up to 20. Now,
after we have studied the psychology of the child, we know
that this is one of the most difficult aspects in the study of
mathematics. In the second grade, he is taught upto 100
and then in the third grade, up to 1,000. All the criteria for
the acquisition of knowledge are based upon the same kind of
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reasoning. This kind of logical reasoning divides each
item of culture and isolates it from the other. There is no
unity between one subject and the other.

Now, let us substitute this idea with another. We
must begin with the whole, instead of with certain parts.
The vision of the whole is interesting, to the child. It is
interesting because it is a whole, and can be easily seen.
This unit, this greatness, is taken in with the maximum
power of the child’s mind with his imagination. Then
gradually, the whole is interesting, he wishes to know its
parts. The greater his interest, the greater his need to
know the details. Then he begins to sort through the
details in order to acquire the knowledge of the finer
details. The study of each detail, each small item is of great
importance and helps us to determine and to understand
better the whole interesting vision.

Therefore, it is necessary to first create intellectual
interest. In order to be of interest, what we offer must
always be great. From this interest springs the development
and acquisition of knowledge in all the different subjects.
This is seen in the teaching of arithmetic. In my time, when
I was in the first grade I did only addition sums. In the
second grade I did subtraction, and in the third grade, multi-
plication. I had reached the fourth grade before coming
into touch with division! The study of real culture however,
begins with the decimal system, and by means of it we go
immediately to the large numbers which arouses the child’s
interest. By knowing merely how to count up to ten,
the child can carry out the four operations. This ability
of the child is interesting, as it is relatively very late that his
mind learns linear counting, and the combinations of num-
bers between 10and 20. The acquisition of the mechanism of
the four operations and the exercises upon all the small details
become more and more numerous. It is as if the child
crumbles the whole, and studies the crumbs of that which
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was in the beginning a whole in itself.

In the progress of things other than education, the
whole organisation comes first, and then we go into small
details. In order to create a Centre of Montessori Studies
we must begin by making a general plan — the conception
of the whole scheme. In order to realise what is planned,
we go into the details. We must find a building to house
the organisation, and then seek the furniture and persons to
function in that building. Next, we must find the children
for instruction, and decide how many hours of work have
to be allotted in the school. Then come all the smaller
details — how many pencils and sharpeners are to be supplied.
We always start with a synthesis, something which gives a
general idea of everything. It must be persuasive and
appealing to the mind. This is the beginning. This plan
must be given in such a way as to give a clear vision of the
whole in a brief form. The same reasoning must be applied
to culture. We must give a general picture, which catches
the imagination and arouscs the interest.

In traditional schools teachers when faced with this
problem say — I will try and give an idea of life.” How-
ever life is only one item of the whole, not the whole. Every
thing is everything. All is all. In nature, there is every-
thing. It is something to be able to understand creation.
How did the earth come into being? Why is it as it is?
What is the task of man in creation? What is the environ-
ment in which he must live? In a general way, we can say
that man lives on the earth, not in the air or in the water.
This earth is ruled by something, something which always
exists. Immediately these things excite the child’s intcrest
and enthusiasm. Then we can think of the tasks of all the
animals upon the earth. Where do they live and what do
they do? All these small details are necessary in order to
understand the great facts of nature. More than nature and
mankind there is naught in the world to be learned.
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We may ask —‘“ Does not man form part of nature?
When we say nature, we mean the whole. In this whole
there are two great divisions — naturc and man. Wc must
undertake to study these two great divisions as natural
sciences and history. In this way we present first the
whole and then the divisons to a child between three and
seven years. In our schools this knowledge is subdivided,
and given to the child at different times in a way which is
appealing to the child in his particular period of dcvelop-
ment. If we are able to understand this concept, our
task of giving this knowledge to the child beccomes easy.

Living beings exist in water and on the carth. All the
living beings that arc upon the carth are spread upon its
surface. Some of them may take little flights, but sooner
or later they comec back to the surface of the carth. The
atmosphere is empty of life. It is not a place of residence
for any living being. In the water, at all its different levels,
there arc myriads of forms of life. The ocean, from the
floor to the surface, is full of living beings. Therc are even
flying fish that for some time leave their natural clement!
Even the surface of the water is full of life. To compare
the number of animals that live upon the earth with the
number of living beings that live in the ocean, we nced the
knowledge of numbers and statistics. In both the earth
and the sea, there is an immense quantity, an immense variety
of living beings. Immediately mathcmatics must come to
our aid in forming the idea of the comparison of the numbers
of forms of life. To discover how old this carth is, we have
to come again to mathematics. We cxpress the age of the
earth only in terms of numbers.

Let us consider these two clements — air and water
Each living being upon the earth and in the water, breathes.
Fish while breathing, take in an enormous quantity of water
continuously. Living beings upon the earth take in an
enormous quantity of air continuously and breathe without
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stopping even for a moment. In order to be able to live,
the thousands of millions of living beings that are upon the
earth, are in need of pure air. The air in order to be suitable
for life must be constituted in a special proportion. If the
proportion is altered a little, it would become poisonous,
and every being upon the earth that breathes it would be dead.
Yet how peacefully we live without thinking that at any
instant we could all be exterminated! We do not go about
all the time thinking that we are in danger. Each time
any living creature breathes out it poisons the atmosphere.
Yet somehow the air is kept pure, in spite of the poison
being poured into it continuously. Who preserves the
purity of the air? If the seawater is altered by one degree
of its components, the salts would kill the fish in the sea.
Who keeps the water at that constant level of purity for
the living beings in the sea? After all there are innumer-
able rivers that deplete the land of salts, which empty
themselves into the sea. These poisonous substances
have polluted the atmosphere and the sea for millions and
millions of years, and yet the constitutents of the air and
water have not altered a bit. Why is it so? We must think
about evolution and its marvels. Certainly it is a marvellous
thing. We make evolution. That is life. Life is but an
atom of the whole. No matter what part we consider, it
is only one small item. The whole can only be understood
by some entity above the whole. The small particulars
and the little details are but items that will serve as an intro-
duction to this whole which is creation.
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CHAPTER 18

In our schools, the different triangles which make
different geometrical figures when they are put together,
are given to the child at around three years of age. In this
first group, two triangles when placed together form a figure.
In order to guide the child to place them together correctly,
a dark line is marked on the edge of each of them where
they meet. When they are joined together in this way, they
make a particular figure. There are as many different pairs
of coloured triangles as there are different geometrical
figures. If there are no lines on the two edges of the two
triangles, they will form quite a different figure. It is neces-
sary to give a child of three years, a very clear indication as
to how to join the triangles. The different colours help
the child to distinguish each pair, and familiarise himself
with the different combinations making the different figures,
by putting the triangles of the same colour together.

If the child has understood the different combinations
we have a second stage to discover. We ask the child to
explain what he has understood without using words. We
give him all the triangles in only one colour — blue. We
ask the child to construct the different figures which he has
built before with the pairs of triangles of different colours.
There is now no distinction of colour. Only if the child
has repeated the exercise many times and understood the
construction (which triangles form which figures) can he make
the combinations correctly. He must already have the
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distinctions in his mind in order to produce them by con-
structing the figures, as all the triangles are of the same blue
colour. Even from the earliest of the sensorial stages the
child is shown the function of the triangle as the constructor
of figures. There is a special branch of geometry called
triangulation, based on the idea that all triangles which
have the same base and height have the same surface area,
Therefore, any irregular figure must be converted into tri-
angles, in order to measure its surface. The easiest way to
measure any surface is to find a unit of measure. To measure
the side of any figure the length is measured in simple units,
but to measure the surface area we must have square units
of measure. We do not learn why this is so until we g0
to the university. In order to measure the side we must
take a unit of measure (it can be a mile or an inch) which
must always be the same. If it is an inch, we count the
number of inches. If the sides of a rectangle are 7 and 5
centimetres respectively, the surface area of the figure is
35 square centimetres. Why? 1t is very simple. If we
draw parallel lines one centimetre apart both ways on the
surface of the rectangle (fig. 5), the
surface will be subdivided into many
little squares, each one centimetre in
length and one centimetre in breadth.
When we count the number of squares
we will find 35 such squares, which (Fig. 5
. o g 3)
is the same as multiplying the base
with the height. This is very simple to understand. If the
child can count linearly, he can just count the number of
squares and calculate the surface area of the figure. The
calculation of surface area is offered to a child of about
five years.

When only the base of the figuré is subdivided into a
certain number of centimetres, and not the height, there
are no whole little squares to count. So we must cut the
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figure along its height, (fig. 6) and change it into one which
can be measured
(fig. 7). Soto find
the surface arca of
the parallellogram,
we have to multi
ply the base with
the height.

Fig. 6 Fig. 7

We also have a way of measuring these triangles. A tri-
angle is equal in surface area to a rectangle which has half
its base and the whole of its height. In the case of the
acute angled triangle we multiply the whole of its base with
half its height. To transform the obtuse angled triangle
into a rectangle, we must find half of its height. In order
to know the height we have to draw a perpendicular making
two right angled triangles, cut along the height and separate
the piece at half the height. We have to show to the child
in a sensorial way that no matter in what form the triangles
are, they can be represented and transformed into rectangles.

So once we know that the triangle is transformed into a
rectangle by multiplying its base with half its height, we
can transform any figure into rectangles and count the squares
to find the surface area. The child sees this in the sensorial
stage and understands the functioning of the different rules
for finding the areas of the different geometrical figures.

The area of the hexagon is the sum of all the bases
multiplied with half its height, or the whole of the height
multiplied with half of the perimeter. We find the surface
area of the trapezium by multiplying the sum of the upper
base and lower base with half of the height, that is we find the
surface area of all the three triangles of which it is formed,
the sum of the three bases multiplied by half the height. The
height is common to all the triangles. The bases of the two
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triangles form the lower base of the trapezium (fig. 8).

There is one other material, (not yet
ready for presentation) used to show how N
to find the area of the circle. It very / /
simply shows us what 2zrr means. Itis
in the shape of a cog wheel. The circle Fig. 8
can be divided into triangles but the
curve remains, and we have to calculate it. The whole
edge of the circle, is called the circumference. This multi-
plied with half of the height (in this case the radius of the
circle) is the surface area. We take a circle and make a
mark at one point on the circumference. We make a line
on the blackboard. We roll the circle along the line until
we reach the mark on the circumference again. On the line
on the black board, we make a mark. We now have the
length of the circumference of the circle. We divide the
circumference into parts with the diameter of the circle,
placing the diameter of the circle on the board along the
line marked. No matter how big or how small the circle,
there will always be three times and a little bit of the dia-
meter. The diameter is twice the radius. The relation bet-
ween the circumference and the diameter is always 3 and
a little bit more which is represented by 22/7. So the sur-
face area of a circle is 2mr.
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CHAPTER 19

To awaken the child’s interest, we give to the imagination,
the complex whole. This is the first step to take, in giving
the child culture. Gradually the exactness of this whole
is grasped by the imagination. The child loves things
which are exact. To give this small item in a very exact
manner is in contrast to that great thing we have given to
the imagination. It is like the psychological method illu-
strated in sensorial education. The first thing given is the
contrast, and from the contrast we pass on to the gradation,
into something that develops gradually. This method for
studying the different items of culture in a gradual progres-
sion is possible only by first arousing the interest of the child.

We trust ourselves to the imagination, and then to
practical experience, and later on to observation, rather than
first to memory, as is done in traditional schools. It is
certain that we cannot do without memory, but memory
will retain everything that has been acquired by experience
and observations. So memorisation is only by the way.
This is neither very difficult to understand nor inaccessible
to the child of seven years. If we put some salt into the
water in a cup it dissolves. When no more salt can be dis-
solved in the water, we say that the water is saturated. Hot
water has greater dissolving power than cold. However
this is true only of certain substances that are soluble in
water. If we put a stone in water, it will not dissolve even
if we boil the water.
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Water can be studied from different points of view.
It is a substance which readily assumes one of the three
physical states of matter — solid, liquid, or gas. We deter-
mine the three forms, by using the exact words. This forms
a part of physics. We cannot study anything in nature,
without entering into some field of science. When water
evaporates, it leaves behind the substance that is dissolved
in it. This also forms part of physics. So it not neces-
sary to start the child on the study of physics only when he is
fourteen years of age. In fact the study can accompany
the experiences of the child at all stages. We cannot start
our studies without experience.

There is an enormous quantity of water in the world.
There is water not only in the oceans, but also in the numerous
rivers. If we study maps closely, we can see that the land
is permeated by the little or great rivers which form a com-
plicated system, almost like the system of blood circulation
in the body. We all know that water may be found in solid
form in nature, perhaps not in Madras, but certainly in
India. Water which is solid, but not compact, is found in
the form of snow, and that which is more compact, in the
form of ice. There is a great deal of ice in the world — at
the Poles, on high mountain ranges like the Himalayas.
We know that water evaporates continuously in the form
of vapour, when we see clouds. Boy scouts study the forms
of the clouds and classify them. These are similar to the
classifications made in the study of botany or zoology.
The child has an enormous interest in the study of clouds,
so we have introduced it into our schools.

The rivers continuously come down from the mountains
and flow into the oceans. There are great blocks of ice in
the world. By studying water and its three physical forms,
we enter a little into the field of geography and physics, and
thus into almost all the sciences. When we study the
decimal system we see that there can be only nine little

140



loose beads in every hierarchy and that when a tenth bead
comes in, all of them together form a ten, a unit of a superior
hierarchy. After all what are the sciences but the arti-
ficial subdivisions of natural things, the elements of which
enter each study.

Let us suppose that the great mass of water at the Poles
has a certain temperature. On approaching the Poles the
water becomes colder and denser. The water might think —
“1 have become heavier and denser. If I drop down to the
bottom, what will happen to the fish that live beneath me?
I will crush them, and kill them all and bring about a
great disaster. So I must make a great effort to save the
poor fish.” When the water is close to freezing point it
becomes lighter and expands, and instead of going down,
it goes up. This is something unique and marvellous in
the story of nature. There is no other substance which
on becoming solid, docs not also become denser and heavier.
This peculiarity of water must lead us to think. If water
did not have this unique way of solidifying and becoming
lighter, our world could not exist! In becoming solid,
water instead of becoming hzavy becomes lighter, and pro-
tects life beneath the ice.

Although this little story is a striking example, it cannot
be used for the purpose of making the child realise the
natural law. The child however, can be helped to realise
this easily through his own experience. In a cold country
like Holland, if the water in the pipes is allowed to freeze,
the expansion is so great that the ice breaks parts of the pipe
and floods the whole house. This is an example of the
expansion of water.

In nature water does not merely run in the rivers. It
goes cverywhere. Sometimes small holes in solid stones
become filled with water. In the cold scason this water
freezes, and in freezing expands. Its strength is so great,
that not even stone can withstand it, and breaks up crumb-
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ling into dust. Thus water erodes the pavements of the
streets, and even monuments!. When it isin the form of
liquid, it dissolves certain salts and carries away, by the
strength of gravity, the calcareous parts of the stones, and
gradually destroys the whole. So we see another aspect of
water. It is no longer a well-meaning being, making a great
effort not to kill the fish. Instead water becomes a worker,
a sculptor who acts upon the stone. What do sculptors
do after all? They chip the rock until it has assumed the
desired shape. Thus also in nautre, water sculpts the
mountains and leaves behind monuments that are marvels
of nature>. What enormous tasks nature performs! What
wonderful monuments she builds, and withwhat artistry!
Among the great marvels of nature, are the great caverns
filled with stalagmites and stalactites’. We may tell of
their creation in the form of a story. The water in its work
as sculptor absorbs so much of the matter of which the
stones are composed that it can no longer hold it. So it
finds a cavern and flows into the empty space. After a time,
the water evaporates, leaving the salts behind. The salts
are not visible when in water, but when the water evapo-
rates the calcareous material remains hanging. If the water
evaporates while on the ground, the calcareous material

1. In the original manuscript Dr. Montessori points out that in a
hot country like India, monuments stand for a long time, and that in colder
countries they cannot stand as long against the work of nature.

2. In the course of this lecture, Dr. Montessori held up pictures of
many natural wonders, caused by erosion.

3. Limestone is a type of sedimentary rock. Many limestones are
the remains of corals. The continual seepage of water down the walls of
underground limestone caves over thousands of years form strange icicles
called stalactites (which grow downwards) and stalagmites (which build
up from the ground). Sometimes these meet and wierd and beautiful
shapes and columns are formed. Such caves produced by the effect of
water dripping from the ceiling contain fantastic shapes. Limestone can
be metamorphosed by heat, pressure or by the influence of other substances
into marble.
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accumulates. The years and centuries pass by, until the
material hanging from the roof of the cavern and the
material accumulating on the ground, meet one day, and
solidify forming huge pillars. The stone in the cavern is
a special translucent stone which lets the light pass through.
When the men who venture to visit the cavern light their
torches, a world of wonder appears before their eyes, assu-
ming different colours, yellow, red, green and orange.
Some parts of the carvern assume the shape of altars. Some-
times it looks as though a curtain has been strung across
the cavern. Sometimes there are transparent pillars full
of limpid water.

This, purest form of calcium carbonate, left behind by
the water is very difficult to find in nautre. As soon as
the discovery of one of these caverns is made, a pilgrim-
age is started to visit the place. There are many such
caverns in Italy. People come from all over the world
to visit them. Even poets become inspired by the sight.
As the visitors pass from one cavern to another, a drop of
water may fall, one of the drops that has continued to fall
through centuries.

One day, all the marvels disappear and one great mass
of pure calcium carbonate fills every nook and corner of the
cavern. This inass forms one of the rare, translucent marbles
called alabaster, which is widely appreciated. Sometimes
it has veins of different colours — green, pink, and some-
times slightly red.

The worker of these marvels is water. It builds
up monuments and accumulates richcs underground, leav-
ing them to be discovered when we need them. It pro-
tects the fish from being crushed by its weight. It is in-
telligent, artistic and full of charity. If it was not for the
continuous contact that we have with water, none of us
could exist. We live because we have water to drink.

When we study the work of water, we see that it gathers up
calcium carbonate, carries it along, and throws it into
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the ocean. This happens every second all over the world.
Now, we must call in mathematics to our aid. The Mississispi
river throws eight million tons of calcium carbonate into
the ocean every hour. If we multiply this number by 24,
and then by 365, we can arrive at the amount of calcium
carbonate carried away every year by this river alone, and
then by all the other rivers. This is an immense quantity
of calcium carbonate! The water of the oceans continously
evaporates. When water evaporates, it does not carry away
the salt. All the salt is left behind. It has been established
by experiment that if the quantity of calcium carbonate
dissolved in the sea were to increase even slightly, all the
living beings in the sea would die. There could be no life
in the oceans or on the land. This poison has been con-
tinuously thrown into the ocean day after day, and minute
after minute, for centuries. Yet if we examine the water of
the ocean, we find a great many different salts but not a
trace of calcium carbonate! When we look at nature, we
find many contradictions. The sea should be full of calcium
carbonate and there is not even one bit of it. Fish live in
the water tranquilly and they multiply in incredible num-
bers without any danger to life.

Where does the calcium carbonate go? How does
water find the power to make all the calcium carbonate that
drains into the ocean disappear? Entire castles are built
and also destroyed by little drops of water which fall upon
them. Gigantic mountains, in the course of centuries, are
carried into the ocean. How does water dissolve stone?
Where does the stone go? It is one of the marvels of nature
that the water always remains pure for life to exist.
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CHAPTER 20

In mathematics, we first present that which gives a
complete vision of the whole. When we first grasp the
whole idea, and then begin to investigate the details, they
become simple, unique, and infinite in number. It is like
examining the human body. The vision of the whole body
of the human being is very simple. Our imagination grasps
the functions of the body and then we study the details.
In studying anatomy, we learn that the body is made up of
two pairs of limbs, the legs and arms, a trunk, and a head.
Then we begin to study the various organs of the body —
what is inside the head and so on. We can still further make
a study of the cells. The details appear and the impressions
grow. Each one of them is extremely important and interest-
ing. So it is in the field of mathematics.

One of the functions of the decimal system was to
show the different hierarchies. We started with the simple
units 1 to 9. Ten units made one ten, 10 tens joined to-
gether made a hundred. Ten hundreds joined together
made a thousand. They all started from that one little
bead which was the unit. We know now that there are
four different hierarchies — unit, ten, hundred, and thousand.
We might say that is the end of it, but another field opens
up immediately. As we had the hierarchies of the decimal
system, we also have the hierarchies of the six system, or
the four system. In reality we may have as many systems
as there are numbers and in each number there is the same
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degree of groups. The simplest is the single bar. There is also
another square which has as many bars as there are beads
in the bar. For instance, in the bar of 2 there are two beads.
This is the first hierarchy. The second hierarchy has as
many bars as there are beads in the bar, two bars of 2 making
a square. So the second hierarchy is called the square of
the number which is formed. All systems have the same
hierarchies — the 2 square, the 4 square, the 6 square upto
the 10 square. These are obtained by multiplying the
number by itself — 10 bars of ten, 3 bars of three, and 100
bars of a hundred. This new group of hierarchies has a higher
level than the simple groups. There is no limit to the levels
in the hierarchies.

We now have material to help the child imagine the
unlimited increasing levels of the hierarchies, a unique aspect
of the decimal system. The small cube which represents
the unit is green in colour. Ten of these little cubes make
a ten, represented by a single bar of wood painted blue
(the symbolic colour of the tens) and divided by ten green
lines It is formed by the units. The symbolic colour of
the unit is green, hence the green lines to mark each unit
in the bar of ten. The colour of the square hundred board
is red, because the symbolic colour of the hundred is red.
There are ten blue lines across it, because it is formed by
ten tens. This is the highest rank in the first level.

When there are ten of the hundreds, we have a new level.
The thousand is the unit of this new level which has three
hierarchies — the thousand cube, the ten thousand bar and
the square board of hundred thousand. Once again, when
we come to the million!, we have a higher level, and the
same three hierarhies — the million cube, the ten million bar
and the square board of hundred million. Each unit acts

1. The material for the hierarchies stops with the huge green cube
of million with the red lines to demarcate the ten hundred thousands in the
million.
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as the head of the family, and gives its own name to all the
hierarchies of its own level, the unit, the thousand, and
the million. There can be only three degrees in each level.
Each time there is a new hierarchy, the level is raised. The
huge cube of a million is built in proportion to the small
unit, so that the unit is a millionth part of the unit of million
represented by the huge cube of wood. Thus we see a strange
fact — for every three places, the forms repeat themselves.
These are called mathematical powers — the square, the
cube, the fourth power, the fifth power and so on.

When we study mathematics, we are told that after the
third power we cannot materialise anything. After the third
power we get the fourth power, but there are only three
dimensions. A prism has only three sides. If we increase it,
there is no fourth dimension, so materialisations are impossi-
ble. This seems logical, but it is not true. For instance, we
can take the square of ten multiplied by the square of ten,
which is equal to 10 to the power of 4. This does not mean
that 10 to the power of 4 cannot be materialised. We do
not go into the fourth dimension. However for every
fourth power, we can get a longer prism! Similarly for
every fifth power we can materialise a square, and for every
sixth power a cube! For every three, the form repeats
itself — the third, the ninth, and the twelfth. Every time,
the same powers repeat themselves. If we want the fourth
power of a cube of 2 centimetres we have 2x2x2 (which
is 2 cube), which multiplied by 2, gives 2 to the power of 4.
In order to have the fourth power, we take two cubes of 2
centimetres and put them one next to the other, to make
a long prism made by both cubes. This is the form of the
fourth power. If we want the fifth power, we can take two
more cubes of two and place them next to the long prism to
get a square. Therefore for the sixth power of two we will
get a new cube. We always get the same — a long bar, a
a square, and then a cube. So we can individualise all the
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powers and represent them.

Mathematicians long ago must have realised this,
because they have always taught us to start counting from
the right. Transmitted from generation to generation from
memory, the reason has been lost. However the method for
marking by threes remains — 9,785. After all we say nine
thousand seven hundred and eighty-five and not ninety seven
hundred and eighty-five’.

To make mathematics really interesting to the child,
we have to help him find a sensorial appeal in it. That is
why these materials are introduced to the child in the sensorial
age. We do not explain anything to the child. We merely
give the simple units, then the bar of ten, then the square of
hundred, and the cube of thousand.

When we present the Number Frame? to the child, we
tell him that each row represents the different hierarchies.
In the first row there are ten green beads, simple units.
Each of the beads in the next row represents a ten. The

1. In the original manuscript Dr. Montessori duly notes that in the
United States people do say ninety seven hundred and eighty five. She
also notes however that even so while writing they mark the hierarchies
by threes—9,785.

2. The frame described in the manuscript appears to be what is today
known as the Short Bead Frame. It has four wires across held taut, each
strung with ten beads (from top to bottom) in green, blue, red and green
respectively, representing units, tens, hundreds and thousands.

The paper chart (today called notation paper) used with this frame
has 28 horizontal lines, and also 4 vertical lines of the hierarchies (from right
to left)in green, blue, red and green.

However the activity described (going upto millions) refers perhaps to
what is today called the Long Bead Frame. It has seven wires across held
taut and each strung with ten beads (from top to bottom) in green, blue,
red, green, blue, red and green representing units, tens, hundreds, thousands,
ten thousands, hundred thousands and millions.

The notation paper used with this frame has horizontal lines and 7
vertical lines demarcating the hierarchies in appropriate colours.

For more information see The Advanced Montessori Method Vol. I1
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next row has red beads, each representing a square hundred.
Each one of the green beads in the next row is a unit of
thousand. In order to help the child become familiar with
the use of the Number Frame we once again bring the
decimal system into play. There are operations which the
child can carry out with this material, even before he is
offered the Snake Game, even before he has learnt the combi-
nations by heart, and even before he understands the working
of the decimal system fully. We earlier offered the child
stamps as symbols. Here we offer another kind of symbol —
a paper chart on which are marked vertical lines, in three
different colours repetitively representing the three different
hierarchies. For every three lines there is the same unit of
a different level, and so the same colour.

In the first game with the Number Frame, we ask the
child to count the beads in each row each time noting it
on the first green line on the paper chart. When ten has
been counted in the lowest hierarchy, the unit of the next
hierarchy of 10 must be written on the blue line on the paper
chart. When we get to 90, this hierarchy is finished. The
unit of the next hierarchy of 100 must be noted up to 900
on the red line and the thousands, on the green line for the
units of thousand, moving thus from line to line, and from
row to row, until we reach the million. This is the first
exercise. It is done starting from the right hand side.

Next, we give the child the Number Frame, and write
the numbers for the addition on the paper chart, the units
must fall on the green line, the tens on the blue, the hundreds
on the red line and the thousands on the next green line
for the next group (thousands). In order to do the
addition, we start with the first row of green beads, and
count the units. If we have 5 first and then 8, after count-
ing the first ten the beads will be finished, so we add a new
ten, in the second line, leaving behind 3 units in the first row.
Then we count the blue beads, the tens. Next we pass on
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to the red beads, and so on until we have completed all the
lines. When this is over, we have merely to check how many
beads there are in each row of the Number Frame in order
to find the result of the addition.

Subtraction can also be done with the aid of the Number
Frame. To subtract we have to start from the right side,
from the units. We count the beads of each hierarchy in
the longer number. Our subtraction is :

9234
—6987

To take away 6987 from 9234, we have to take away 7
from 4. We can ,only take away 4, because there are only
4 beads in the unit row. Then we go to the row of tens
and change one ten for ten units. We can now take away
the remaining 3 units. Then in the tens row, we have only
2 tens but we have to take away 8 tens, so after taking away
2 tens we change one of the hundreds into 10 tens and
take away the remaining 6. Thus we go on changing and
taking away till we arrive at the result by counting the
balance of beads left in each row. There are 7 units, 4 tens,
2 hundreds and 2 thousands, so the answer is 2247.

To subtract 1 from 1000 sounds very simple. When
we actually do it on the Number Frame, it is very complex.
We have only one bead in the row of thousand and nothing
from which to take away 1 from the units. So we have to
start from the last row of thousand, and go up, changing
one of the higher level into ten of the lower level each time.
When we come to ten units, we can subtract 1 from it. The
result is found by counting up the beads in each row. It
will be 9 in each row thus we arrive at the result 999.

In subtraction and addition, we help the child take in a
sensorial impression of the combinations, which are rendered
conscious later on by means of the Strip Board. The Charts
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for addition and subtraction confirm the knowledge gained
by the child through the Strip Board. The process is the
same in multiplication. In the second exercise with the
Addition Snake Game! we ask the child, instead of making
groups of ten, to count all the nines, all the fives, all the
eights and so on. If there are 5 bars of nine, he puts 4 tens
and five, to represent them. Thus this second step offers
the child a sensorial impression of the combinations of
multiplication.

To help the child become conscious of multiplication,
we use the Multiplication Board, a square board with one
hundred cavities. These cavities are in ten rows of ten
each. The cavities are meant to hold the beads placed in
them, while counting. With this board we have a box
of one hundred loose beads of any colour®.. On top of the
ten rows on the board, are written the numbers from
1 to 10. At the top left corner of the board is a large round
cavity which holds a circular® red piece. On the left side
of the board is a large square cavity with a slit. There are
number cards from 1 to 10 which can be inserted into the
square through the slit —the multiplicand. Along with
this material we have a set of charts (similar to the ones
we had with the addition combination chart) in which 2,
3, 4, 5, 6, multiplied by 1 and so on up to 10 are written,
with a space against each combination for the result to be
filled in. The number which is repeated is the multiplicand.
It is inserted in the square place in the board. The multi-
plier is marked by the red piece which is placed above every
number as we go on multiplying. When the child multi-
plies 6 with 4, he places the red piece on top of the fourth

1. This is now called the second Control of Error.

2. Today the beads used with the Multiplication Board are always red.
3. Today a red skittle is used.
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row, where 4 is written. Thus the multiplier is marked so
that the child may not forget at which row he has to stop.
The child starts counting six beads at a time, placing
them in each row upto 10, each time moving the red piece
as required. Each child if given ten charts of the multipli-
cation combinations, can fill up the result of the operations
that he has done on the board in the chart. We also
have confrontation charts so that the child may verify the
results he has got. The results of all the combinations are
given in the chart.

As multiplication is nothing but a special kind of addi-
tion, we find that in multiplication also there are certain
combinations that are repeated, and which therefore, can be
eliminated — 4 times 6, and 6 times 4 give the same result.
When the child is familiar with the Multiplication Board
and its use, we can also use the bead bars to show that al-
though the results are the same, the operations done while
multiplying 2 with 9 and 9 with 2 are different. The result
in both cases is 18, but in the first case, we have only 2 bars
of 9 beads, and in the second case 9 bars of 2 beads.

However as far as the memorisation of the combi-
nations is concerned, it is necessary to realise that multi-
plying 2 with 9 is the same as multiplying 9 with 2. So
only half of the combinations need necessarily be shown,
the other half being repetition. In the Addition Chart,
all the combinations that are repeated on the other side of
the double of any number are omitted. In the Multipli-
cation Chart all the repetitions which come beyond the
square of a number are omitted. The squares of numbers
form a diagonal in the Chart. The Multiplication Charts
are used in the same way as the Addition Charts. The
first one has all the combinations. There is a second, in
which all the numbers that repeat themselves are eliminated.
The half which is left out, is entirely useless as far as
memorisation of the combination is concerned. Using the
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third Multiplication Chart' the child proves to us that
he has understood the Multiplication Board. Along the
sides, are the combinations to indicate what numbers
have to be multiplied. There is a basket with result
cards. By taking from the basket, one by one, the cards
on which are written the results of all the combinations that
are in the chart, the child finds the combination to which
the result applies.

The Division Board is similar to the Multiplication
Board, but with some difference. On the Division Board,
the numbers from 1 to 81 are written inside the cavities in
green?. Theére are three such boards, one for the units with
a green strip, one for the tens with a blue strip and one for
the hundreds with a red strip. The numbers from 1 to 9
are written horizontally and vertically. There are also little
skittles to represent the units, tens and hundreds. The unit
skittles are green, and occupy the cavities of the board with
the green strip. The blue tens skittles will occupy the
cavities of the board with the blue strip, and the red hundred

1. Today, the third Multiplication Chart and the fourth Addition
Chart are also called Blank Charts. The result cards mentioned here are
small square tiles which fit perfectly on the blank squares. Today, we
first let the child lay out the tiles in an orderly fashion and then let him
find the right tile for a particular blank square.

2. Today a separate Unit Division Board (with the green strip) is
offered to the child first. It has 81 cavities. The top green strip has 9
cavities and marked by the numbers 1—9.

The numbers 1—9 also appear vertically numbering the holes
on the left extreme. However the 81 holes are not individually numbered
today. The board is accompanied by 89 green beads in a box. 9 green
skittles, a green bowl to hold the remainder and printed tables with
blanks to note down the combinations.

Later the child is offered four Division Boards with the green,
blue, red and green strips respectively with 700 beads in test tubes. This
material helps the child to do division with many digits in the divisor.

For more information see The Advanced Montessori Method Vol. I1
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‘skittles will occupy the cavities of the board with the red
strip, according to the number thatthey represent. -If, for
instance, we want to divide a number by 215, we must use
all the three boards, — the 2 red skittles will be placed in
‘the two cavities of the'red strip, the blue skittle in the
‘first cavity of the blue strip, and the 5 green skittles in the
five cavities of the green strip, on the respective boards.

When the child learnt the combinations of multipli-
‘cations, he also acquired the subconscious knowledge of the
combinations of divisions. After all when the child multi-
plies 3 with 2 and finds that it is 6, he also sees subconsciously
that 6 divided by 2 is 3, or that 6 divided by 3 is 2. The
child already knows the division. It is now only necessary
to offer him the mechanism of division. So if for instance,
we ask the child to give us a number which when divided
by 2 would give a result less than 9, the child would have to
work out all the combinations which when divided leave
no remainder. These are limited. The numbers that are
found on the multiplication board are the only ones which
leave no remainder.

In the Multiplication Chart, only one combination
was possible for 81, 9 multiplied by 9. In the Division
Chart, for 81 we have one combination — 81 divided by 9.
'For 72, two combinations exist — 72 divided by 8, and 72
divided by 9. So we see a certain correspondence in the
combinations. The prime numbers on the chart must all
be in one colour. All the factors of the different prime
numbers are also on the chart. The child also sees that
each number between 49 and 56 is divisible by 7, leaving a
different remainder in each case. By using this material,
the child learns the nature and function of division.

~ This is the passage into abstraction, the passage from the
_material to paper, in carrying out operations. After a while
the child will leave the material and solve problems directly
‘on paper. Usually a great error is committed in traditional
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schools. No link is made between the material and the
abstraction, offering the child only either of the two. This
can become an extra burden on the mind of the child later
on. We must first present the whole idea through materials
and help the child move freely towards abstractions.
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CHAPTER 21

How can we offer the child a fixed basis for religion,
such as we have in mathematics? How can we give the real
idea of religion to the child in such a manner that it does
not clash with other religions? How can we give the child
the abstract idea of God? How can we reconcile the idea
of the goodness of God, with all the pain and misery in the
world, both among human beings and animals? Isman the
creature of God or the creature of the Devil? Is he born
in the world only in order to Kill others? If we go into this
kind of abstraction based on the persuasions of others, with-
out materialisation, we can never agree on the facts.

We can materialise religion and God, just as we
can materialise mathematical formulae. God has placed
enormous powers in the hands of man in order that plenty
of work may be carried out in a human being’s lifetime.

When I was very young, I was told, as small children
are told, that God was everywhere. Although I could not
see Him, He would always protect me. He was always at
work, and knew all that was happening around me. When
I was of reasoning age, I did not believe this, and 1 started
studying it along scientific lines. They say that study along
scientific lines will destroy religion, because what religion
says is scientifically untrue. However when I understood
religion for the first time, I understood the truth of it.

Nothing in this world is wasted. In the end everything
goes away because it has to go. When we do what we think
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we want to do, we merely act according to the will of God.
This sounds very vague. It is said that God has no hands,
no eyes, no mouth and no organs, yet He does every-
thing. If He has no means with which to work, He must
have someone who works for him. So I presumed that
God has many machines working for him. These are of
three kinds — some are inanimate, some are animate and
some others are intelligent. The inanimate machines are
the properties of nature — the water, the minerals and so
on. To the animate machines, He has given certain instincts.
The instinct of the crow, for instance, leads it to the special
task of its life. Crows are voracious eaters. The more
voracious they are, the cleaner the environment! In carry-
ing out this task, the crow obeys the will of God. In obey-
ing the will of God, the crow does something for the main-
tenance of the universe in which it lives. Each animate
being has its allotted task. The intelligent machines
are human beings. To us, He has given, not any set laws
or distinct instincts, but the possibility of doing anything.
Common and simple rules are given to all the three forms —
to be born, to grow, to do the allotted work, to reproduce
similar beings to work in the world, and to die. Not a
drop of energy is wasted. After death everything is absorbed
by the earth in the form of manure, in the form of carbon
and other chemicals. ’
God is goodness personified and glorified. To each
living being, He has given perfect freedom, the same chances
of life. When the eggs of a fish are laid, they all have the
same potential. When they hatch they all have the freedom
of the waters. Whether they live or not, greatly depends
upon themselves. God has given to each living being the
instinct of self-preservation and self-protection. So He
has taken all the possible precautions to defend that life.
If that life is lost, it is either the fault of that individual,
or of those who had the care of that being. He has caused
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some beings, when they reproduce, to feel mother love.
The birds and mammals love and protect their young ones.
However the fish which lays millions of eggs, and leaves
them floating about in the waters, has no love for its young.
Why is this so? It is because, the fish need no love. If
each one of the eggs hatched and lived to become a fish,
there would be no water but only fish. So out of the millions
of eggs that are laid, only a few become fish, the others
perish. In the case of the birds, almost all of them live,
because the parent takes care of them.

If we study life we see that there are certain things
which are painful. Once, after a severe earthquake in Italy,
a man was pinned down his arm caught under the debris.
He could not extricate himself, but he was eventually rescued.
When he visited us and told us about his experience, of the
horror and the pain that he had suffered, I was a child of ten
years then, I felt that if only I had been there, I could have
lifted up the stone, and helped him out. Suddenly, I smelt
something burning. It was his own hand. It was so para-
lysed that he had no feeling in it. This made a great impres-
siononme. Once a mother who saw a child suffering said —
“How can God be good? Look at this child! How the
poor little creature suffers! ” Whenever there is any danger,
the child’s instinct of self-protection acts like an alarm bell
warning him of the threat to his existence. If we do not
experience pain, we cannot protect ourselves.

Each living being, even tiny little creatures, are given
safeguards. This protection is not only given in the physi-
cal field, but also in the moral field through fear. If it
was not for fear, how many of us would be here? If we
saw a car coming at us on the road, and our instinctive fear
did not make us move away from it, a great many of us
would be dead. If we did not run away or hide from danger,
the chances of living would be very remote. Even the
characteristic considered to be the weakness of the individual,
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has been given to him to protect his life, so that the species
has a chance for survival.

It has taken me a whole lifetime to realise why some
animals kill other animals. Why should death be the rule
among animate beings? Each being has a reason for its
existence — a task to accomplish in its life. It is difficult
to realise what this task is. If a fish laid 60 million eggs,
if all the eggs hatched into fully grown fish, in three years
there would not be a drop of water left in the oceans. So
there has to be some check. The hunger which is the:driv-
ing force of the other creatures of the ocean, causes the eggs
to be devoured. In eating the eggs, these creatures are
carrying on their part of the work in the world. Each being
in working selfishly for its own gain acts as a check to
the other. This check is its task.

In Holland they once closed the Zuider Zee! because
they wanted to reclaim some land. By closing off the
sea all the salt-water fish died. The mosquitoes came in
such numbers that they had to call in the fire brigade to
destroy them. The mosquito nuisance was so great be-
cause there was no check on the millions of eggs that were
laid by the mosquitoes. They multiplied in huge numbers.
The fish which would have killed the mosquito eggs were
all dead, the sea water having been shut out.

In Australia, there were no rabbits at all. Someon¢
who went to Australia carried two little pets and left them
there. They multiplied in such incredible numbers that

1. The Zuider Zee was formerly an arm of the North Sea, penetrating
into the northwestern Netherlands. It is now almost wholly reclaimed.
In the 13th century the sea broke over the dune-edged coast, flooded the
lowlands behind it, and formed an inland lake. The Zuider Zee remained
very shallow (nowhere deeper than 12 metres) and received the River
IJssel. In 1918 the Dutch Parliament decided to reclaim the Zuider Zee
to provide a new province for the country. The work began in 1923 and
the enclosing dam, the Afluitdiik was completed in 1932, transformmg
the Zuider Zee into a fresh water lake, the IJsselmeer.
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the Government of Australia had to make special laws, and
call in the army, and the farmers who killed about 15 to 20
thousand rabbits a day in order to control the pest! As
there were no wild animals, no carnivores, in Australia to
check their increasing numbers, the rabbits yet continued
to multiply until they became a real danger to all other liv-
ing beings. They dug burrows all over the country and
devoured all the things that they could find. The land was
so full of burrows that water ran into them and all the lakes
became dry and famine resulted. So finally the Australians
imported wild animals that could eat a large number of
these rabbits.

What is true of the animal world is also true of the
vegetable world. The farmers in Australia in order to
protect the crops in their fields from kangaroos, planted a
kind of thorny fence of cactus around their fields. It was
such a quick growing plant, that in ten years a whole pro-
vince was covered with it. New laws had to be framed by
the government to destroy these plants. It became a pest.
Even if it was cut, the spines took root and spread very
quickly. Finally zoologists were asked to investigate the
matter to find out what insects or animals would eat the
plants. The zoologists found a Mexican insect that could
eat these plants, which were received in Australia with
relief. In five years, the pest was well under control.

When we study the work carried out by each little insect,
we understand the wonderful cosmic task that it performs
for God. We see that by working towards its own selfish
ends, it preserves the equilibrium in the world. It does its
part of the work, and thereby gives pleasure to God.

There is another point of view. Who could be a greater
inventor than God? Who could invent a bicycle which
when it became old would leave two or three bicyles?
The animals which are the creations of God’s work,
when they can do no more work, leave two or three little
replicas of themselves to carry on. Can anyone be a greater
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economist? Can anyone invent a machine which generates
no waste? All animals, and all human beings, are formed
of the same elements. When a creature is dead, the microbes
begin to work, and dissolve its body into the component
elements. When these microbes are at work, we say put-
refaction has set in. - A nasty smell is emitted. After these
microbes have done their work, a new kind of microbe that
lives without oxygen begins to work. These nitrogenous
microbes gather all the rotten stuff left by the other microbes,
and separate them into the different elements of which every-
thing is composed — carbon, nitrogen, and so on. So
even after the creatures work is finished and after it is dead,
nothing is wasted. The air gets the oxygen, the earth gets the
carbon, each in their purest form, from the elements that
composed the body, and thus supply the means for the
other forms of life.

It has been calculated that only 39, of the water that
remains in this river' after supplying all the vegetable life
on the river banks, flows into the sea. So there is always
some water left in the river as a reserve for the plant life in
the summer season. The water does not flow into the sea
because the river is checked by the force of the waves that
continuously shovel up sand on the beach, thus making
a bund. The force of the river during the summer is not
sufficient to cross the bund to reach the ocean. During the
rainy season, there is plenty of water in the river, and it
attains a greater force than the waves, so the water crosses
the bund to flow into the sea. This does not happen in the
summer because if all the water flowed into the sea, the
vegetable life around the river basin would perish.

1. The river described here is the Adyar River which runs along the
Theosophical Society in Adyar, Madras even today. Dr. Montessori’s

residence in the Thesophical Society at that time overlooked the river
_ and its estuary.
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We, who are materialists, have certain animal instincts,
such as the greed for power, for possession. When our
animal instincts are uppermost, we are no more the
souls of God that we are represented to be. Even these
human beings have some checks in their lives. Even when
we function as animals we carry out the task for the upkeep
of the world. ,

Abyssinia! was unconquered for many thousands of
years. It was a very powerful country with a glorious past.
Nothing seemed to shake its integrity. Then what happened?
The people did not change with the growth of their civili-
sation. Their civilisation was not sufficient for the distri-
bution of property and the elimination of slavery. - They
had gold and other riches, but they did not reach the level
of civilisation that the other countries had reached. We
all know what happened. The Italians decided to civilise
Abyssinia. Due to the greed of another country, all the
lands in Abyssinia that were not used, began to be used for
cultivation. People began to work in an organised manner,
and to produce many more machines and useful articles.
Abyssinia is now. on par with all other countries. If one sect
of people do not work by their own free will, others who
are more powerful do it for them. The moral basis for
work for human beings should be along the lines on which
our intelligence guides us. - Materialists do not usc their
intelligence clearly in the construction of moral work.
They are guided by the animal instincts of possession and
greed. They destroy religion and work against the forces
of moral construction. They use religion to suit their sel-
fish ends. In our religion, we say that we have one God.
We have a symbol — the Cross. We say our prayers and
have a mode of greeting. In certain other countrics, like

1. Ethiopia, formerly known as Abyssinia was invaded by Italy under
the leadership of Mussolini in 1936. The Italians ruled Ethiopia till 1941.
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Germany and Russia!, they say that they have no religion.
In Germany, they have their own organisation, their own
group which they worship. The Russians have created a
new form of worship. The psychology of religion however
is the same for all.

We find innumerable such examples by which God
has found the means of keeping the balance in the universe.
When we begin to understand the working of this universe,
then everything assumes a meaning. We begin to see into
the how and why of things. Each being has a certain task
to do, a rule to obey.. Evolution therefore takes place only
along these set lines.™

1. At the time of this lecture Nazism and Communism had found
wide support in Europe. The National Sozialistische Deutsche Arbei-
terpartei (hence the popular contraction Nazis) was founded in 1919. It
gained ground rapidly after 1928 due to weak governments, economic
distress and popular resentments. Adolf Hitler came to power in 1933.
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CHAPTER 22

We can show the child that the sum of all the angles of a
polygon is equal to 2n - 4 right angles, where n represents
the number of sides. When we offer this rule of geometry
to the child we must show him what is meant by it. The
rule originates from the triangle. No matter what the form
of the triangle, the sum of all the three angles of any tri-
angle is always equal to two right angles. This is difficult
to explain to the child theoretically, but if we illustrate it
practically with the materials, the child can easily see it.
We can take three different kinds of triangles, a right-angled
triangle, an acute-angled triangle, and an obtuse-angled tri-
angle (Fig. 9) and cut each one, separating the three angles in
each of the triangles. The three different angles of a triangle
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Fig. 9

when they are placed one next to the other, form half a
circle (180 degrees) which is two right angles. So the sum
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of the three angles of any triangle is always cqual to two
right angles.

We saw that the triangle was the constructor, and that
all the other figures were built up by the triangle. So the
sum of the angles of any polygon will be measured by the
number of triangles that compose it. The sum of the angles
of the rectanglc, and the square will measure one circle
(360 degrees) as each of them has four right angles. So when
all the four angles are cut and placed together, they form a
circle. Even in the case of the trapezium, the parallelogram,
the rhombus, or any four-sided figure, all the four angles
together form a circle. So in the four sided figure, 2n-4
right angles, will mean 8 -4 right angles. Four right
angles add upto 360 degrees. In the case of the triangle
which has only three sides, it is 6 - 4 right angles. Two
right angles add upto 180 degrees.

The child may not understand why he has to subtract
the four right angles. We have to illustrate to him why
this is so, by means of some material. Let us take a
polygon, which is formed by six triangles. The sum of all
the angles of the six triangles in the polygon is equal to
twelve right angles which is three circles. No matter how
many triangles the polygon may contain, the sum of the
angles formed by the triangles in the middle of the polygon,
is always equal to one circle. There can be any number of
sides and any number of angles, but the angles in the centre
are equal to a circle or four right angles (360 degrees), hence
the rule is 2n - 4 right angles.

The child is given a set of ten circles. The first one is a
full circle, the next is divided into two, the third into three,
and so on until the last one is divided into ten. The circle
that is divided into three contains three obtuse - angled tri-
angles'. Thecircle divided into four contains four right - angled

1. In this paragraph the sectors of the circle are referred to as triangles.
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triangles. With this material, we can show the child that
the angles of all the triangles below the right - angled triangle
are below 90 degrees, and that all measurements in a polygon
are made by the right angles. These circles are used for the
measurement of angles by degrees and for the addition,
subtraction, multiplication and division of the angles. They
are also used for learning fractions. This material is made
either of iron or brass. All the ten circles of the set are red.
The frame is also red.! When the pieces are taken out
of the frame, a white spacc is left visible to indicate the place
of the piece.

The child between five and five dnd a half years of age
has understood the function of these figures. We can
now show him the minute details — a more microscopic study
of numbers. We must give a very clear presentation of the
facts in order to retain the child’s interest in these details.
We explain to him that the fractions are the broken pieces
which form the unit, and that the names of the fraction
are given by the number of pieces into which the unit is
broken. We can also show teach the child how to express
the fractions. The upper number is called the numerator
because it indicates the number of pieces that have been
taken out of the whole circle, and the one below is called
the denominator because it indicates the number of pieces
into which the unit has been broken. We can ask the child
to take two pieces from each circle, thus making 2/3, 2/4,
2/5 and so on.. In each case the denominator is determined
by the number of parts into which the unit has been divid-
ed. The denominator also gives the name to the fraction
by indicating the category of the circles from which two
pieces have been taken. It may be a unit broken into three
pieces or four or five as the case may be.

1. Today the frames in which the fraction insets are placed are green.
The material may also be made in wood.
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At a later stage, we can show the child that when all the
pieces into which a circle is broken are taken together, we no
longer have a fraction. Though it can be expresssed in the form
of a fraction, 5/5 or 6/6 for instance, it is still the whole circle.
After this the child is given the cards on which the fractions
are written. The child takes out two or three of them and
finds their sum. In traditional schools, one of the most
difficult things for the child to understand is why he has
to divide in order to multiply fractions. It is necessary to
give the facts before giving the rules, because the child has
not yet arrived at making abstractions through rules. In
order to add fractions that are of the same denominations,
we add the numerators and leave the denominator as it is.
The child may ask why it is necessary only to add the
numbers on top and not the numbers below. We can show
the child the circle divided into five parts, and ask him to
add up 2/5 and 1/5. The child will see that 2 and 1 make 3,
and that both pieces belong to the same circle that is divided
into five parts, thus the result is 3/5. So the child under-
stands why he has no need to add the denominators. In
the case of subtraction 3/5 - 2/5 is equal to 1/5. From
the threce pieces of the circle which is divided into five
parts, two of these pieces have to be subtracted, which
leaves one part of the same circle equal to 1/5.

_ In the decimal system, ten loose beads of a lower hirarchy
changed into one of a higher hierarchy. Inthe case of fractions
2/4 can be substituted by 1/2, the value of both being equal.
This brings us to another rule in fractions — when we multiply
the numerator and the denominator by the same number,
the value of the fraction does not alter. So also if we divide
the numerator of the fraction and the denominator by the
same number, the value of the fraction does not alter.

In 2/3, if we break each one of the two pieces into three
equal parts, we get six pieces. Now the denominator also
has to change because the six pieces do not belong to the
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circle divided into three parts any more. So the denominator
has also to be multiplied by 3, which is 9. The value does
not alter because the space occupied in the circle is the same —
6/9 = 2/3. ) 4

To multiply 1/6 with four we ask the child to take four
pieces of 1/6. The child sees that the denominator remains
the same and that the numerator is multiplied by four. So
the rule is that in order to multiply a fraction by a whole
number, we multiply only the numerator by that number.
So 1/8 multiplied by four will be 4/8. As the child knows
how to change the fraction by substituting the smaller frac-
tion, he can change it into 1/2. So we see that whether we
multiply the numerator which is four with four or divide the
denominator which is eight by four, the result is the same—1/2.
v There are two kinds of divisions — simple distribution,

and transformation of the fractions before the distribution.

The division is done with the help of skittles. To divide
4/6 by two, we have two skittles, and have to distribute
4/6 between them. We divide the four pieces equally bet-
ween the two skittles. The denominator is the same be-
cause the pieces that are divided form part of the same family,
the same circle. It is equal to 2/6. The 2/6 is then changed
for 1/3. This is a division in which there is only distribution
and no transformation. To divide 1/5 by 2, we have to
break it into two parts as one piece cannot be distributed
between two skittles. If we break 1/5 into 2 parts we can
distribute half to each skittle. Each gets 1/10. In this
case, the operation is carried out on the denominator and
not on the numerator. The denominator is multiplied.
The rule is that in order to divide a fraction, we can either
divide the numerator or multiply the denominator.

There is another kind of addition or subtraction in frac-
tions, where the denominators are not alike. For instance,
(1/3+1/6)=(2/64+1/6)=3/6=1/2. We have to break the 1/3
in the sum into 2/6 and then do the addition. It is the same
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in subtraction. To subtract 2/8 from 1/2 first we have to break
1/2 into the parts of the denominator of 8. So (1/2-2/8)=:
(4/8-2/8)=2/8=1/4. So the rule is that in order to add
or subtract fractions we have to first find thc common
denominator.

There arc three periods in the study of fractions. In
the first period the child is presented with the material and
works with it sensorially. This period lasts for about six
months. The second period is that when the writing down
of the fractions is presented. The third period presented
at the age of seven years give the rules of fractions. Thc
child knows the rules already through ecxperience, and
practice. These have to bec expressed in words. Unlike
traditional schools, we give definitions of these rules in as
few words as possible, describing a long cxperience. So
the rules come last. When asked to express the facts that
he has seen in his own words, using the minimum number
of words possible, a child may at first make long speeches
in order to express the rules that he has learnt. His interest
may be aroused in trying to give the rules clearly, in the
fewest possible words. Finally when the teacher gives
the classical definitions, the child is enthusiastic and eager
to learn them by heart, as all that was necessary was said
in a few clear words.
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CHAPTER 23

All teaching should start from an idea which gives the
vision of the whole. When we speak about the earth,
there arc very many things-to be considered. A great many
of these have been created and built up by animal life.

We saw that water in its superficial task upon the earth,
devours it, and throws all the matter that it devours into
the sea, even the rock-like marble composed of calcium
carbonate. If we think about the length of time that this
has been going on, we would logically conclude that all the
earth would be washed away by now, and that the whole
sea would be neither water nor land, but just a kind of
mud in which no living being could exist. Yet in reality,
we find that the water always remains of a constant com-
position. It evaporates, but thcse minerals do not remain
in the sea. No matter how closely we examine the watcr
almost no trace of calcium carbonate can be found.

Thus there are two agents working in opposition one to
the other — the water destroys the land, and certain living
animals purify the water. To seek the living beings which
purify the sea water, we must study zoology. There are
three groups of these animals. All these groups have to
take the material from their environment, in order to build
up shells. Their environment is water.

The first group dwells partly on land and partly on
water. They require very special living conditions. These
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animals which dwell near the shores are the least important
as far as the task of purification is concerned. They are

called shell fish or molluscs!, and are well known by the
beautiful shapes and colours of their shells.

The second group consists of very primitive beings,
made up of merely onc cell. These microscopic creatures
called Foraminifera?, build for themselves as the shell fish
do, a kind of a house, made of a kind of a hard shell. As
they exist in such enormous quantities, they cover the whole
floor of the ocean for very considerablc depth. The remains

‘ ' of these animals compose
- chalk and clay. The miner-
al substances are created
and composed by animal
life. Thus a great part of
England—the Isle of Wight,
the white cliffs of Dover
—are all formed of this sub-
stance, made up by the
skeletons of microscopic

Fig£10 beings.

The third group, is the most important group. These

1. The mollusca is.an invertebrate animal phylum that has six classes.
It is very difficult to define because the term encompasses a great variety—
snails, winkles, limpets, slugs, octopus and squid.

2. Foraminifera is a class of protozoa classified under sarcodina. Tt
includes mainly marine species some of which are planktonic. However
mény live on the sea bed. The many chambered shell is produced by adding
new chambers in a variety of formations as the animal grows. Globigerina
is a spiral form present in plankton in large numbers. When the animals
die and sink, their shells form the main part of the calcareous ooze cover-
ing vast tracts of the ocean floor.
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animals called corals', (Fig. 10) are easily found. They are not
individual beings. They do not detach themselves from the
being which has given them life, but remain to form part of
it, in the same manner more or less as the branches of a tree
remain attached to the trunk which created them. Corals
cxtract from the water the hard skeleton which they build
for themselves. All these skeletons (made of mineral subs-
tances) grow, but they always remain attached to one another.
The interstices? slowly fill up. The great mass grows to such
an extent that it occupies an enormous space in the ocean.
Pieces broken off by gales are thrown upon the topmost
layer of the coral. Gradually islands are formed. Some-
times groups of coralsgrow along the coasts of continents,
and form reefs. Such is the Great Barrier Reef along the
coast of Australia. Coral Islands are said to be very beauti-
ful. They may support the growth of plants. The plants
reach the islands by different means. For instance the sea
may carry along a coconut, which may be thrown on the
shore of a coral island. Thus, a coconut palm may come
up. Very often, writers describe these islands as garlands
thrown upon the ocean, a circle of flowers® in the middle of
which there is a lagoon.

1. The coral is the solid support or hard skeleton of solitary or colonial
members of the class anthozoa. Each species of coral has a recognisable
form which depends on the growth pattern and the polyps arrangement,
The tissue contains calcareous spicules or horny material which. provides
the inner skeleton. Coral islands or reefs are formed from the petrified
calcareous skeleton of the coral polyps. Their growth is restricted by
many circumstances. Warm salt water which is clear and shallow’ with
plenty of food and light is required as the polyps live in symbiotic associa=
tion with algal plants. ,

2. The narrow, small spaccs betwcen the component parts of a body.

3. In the course of this lecture, Dr. Montessori evidently held up
pictures of many of the things she refers to — coral reefs, shells, palm
trees, etc. At this point in the original manuscript there is a direct reference
to one of the pictures.
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All the continents, and perhaps even the earth upon
which we dwell, has been built up by animal life. This
idea appeals to the child’s imagination. There are a great
number of such islands today in the Pacific Ocean.
Without them it would not be possible for aeroplanes
to cross from one side to the other. If we were to calculate
from the islands which have risen to the surface of the sea
so far, we may conclude that the extent of the continent
being formed under the water is larger than Asia. If we
undertake the study of mineralogy, the study of the com-
ponents of the earth, we see that a great portion of this land
upon which we live today, has been built up by the living
beings of the sea. All the great rocks are only cemented
masses of shells which some time have been broken up. So
there are animals which carry out this immense function of
rebuilding the continents, rebuilding lands which the elements
and the water are destroying. As the water is recycled, the
carth too is recycled, and so too is the calcium carbonate!

The animals which absorb the calcium carbonate have
a special characteristic — they are very heavy. This function
has nothing to do with their own life. Is it not absurd that
a creature which lives in the water is so heavy? Lightness
is certainly necessary to live in the sea! For instance jelly
fish are very, very light, of gelatinous structure. Although
shell fish are vertebrates, they do not possess bony skele-
tons, but have cartilaginous vertebrae. So these animals
which gather upon themselves a heavy mass of calcium
carbonate, seemingly act illogically, for they do not need
these defences. The calcium carbonate which they absorb
is very heavy. In order to compensate for this, their
skeletons are not made of bones but cartilages.

There are certain molluscs, which have very heavy shells,
but no arms or flesh. In order to build these shells for
themselves they absorb water very rapidly, in very great
quantities, comparable in human terms to a man drinking
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eight gallons of water in one second. This water is circulated
and eliminated but the animals retain all the calcium car-
bonate absorbed. The foraminifera perform the same func-
tion. They keep drinking the water in order to accumulate
calcium carbonate, until they become so heavy that they
drop .to the bottom of the sea. Corals, the tiny living
flowers of ‘the - sea, are so delicate that they can go on
building and creating a continent. » o

" The natural function of a living creature, we might say,
is to find food in order to live, and to reproduce their kind.
However in the case of these animals, their main task, is to
purify the water from calcium carbonate and to render the
water free so that life may continue. If life were extinct in
the ocean, life would also be extinct in the rest of the world.
So the functions of these simple beings, the lowest in the
zoological scale, is not merely that of feeding themselves and
reproducing their kind. As soon as an animal is dead,
these creatures start their work. When only the bones are
left, the white ants come and clean the bones entirely. It
is evident that these animals accomplish work which must
be done.

The sacred green scarab' of the Egyptians, has been
given the task of cleaning the roads of the world! There
are a great many animals in the world, large and small,
which naturally eliminate the remains of their last meal.
These remains would poison the air. These little scarabs
collect all the dirt left by the animals, make little balls out of
them, and bury them carefully in the sand. ~ So these workers

1. The scarabaeus sacer, a beetle belongmg to the coleoptra famlly,
feeds on the dung of herbivores. It rolls balls of dung into special under-
ground chambers. * Within each of these balls of dung, the female lays a
single egg. The Egyptian scarab seal was used to impress upon ‘sealing
clay. Few scarabs were used as amulets. Scarabs were made of paste,
terra cotta, soapstone, wood and more rarely silver or gold. To the
Egyptians, the scarab symbolised eternal life,
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are in a sense, cosmic workers and their work is the construc-
tion of the world. Just as there are workers* who carry out
tasks in the world of men — sweeping the streets or cleaning
the sewers — with their hands, there are animals that have
no hands, that do everything by eating. So in. the case of
many animals, feeding is the task which has been allotted
to them — the work that they carry out in the service of other
forms of life. We could never despise these animals as
gluttons, saying to them — ‘“ You are upon this earth only
to feed ! ” Certainly their only task is to.feed. If they
did not feed the worst would happen. .We cannot say. to
these animals — °“ Please become vegetarians! If you eat
meat, you will become ill ! There are toxins in rotten flesh.
If you cat it, you will die ! . If they did obey such a well-
wisher, it would. be the biggest mistake, the worst that could
happen, because the carth would thus losc its purificrs.
The cow? .a.friend of ours, is a very singular, a very
strange sort of animal. She continuously chews green grass
in the fields. If we watch her, we can see that she is always
chewing. The strong well-armed cow has existed as she is,
for centuries. She has very large teeth and cuts the grass
like scissors just near the roots. Yet she never uproots
the grass. Is it not strange that such a big animal is so
delicate? Now, it is common knowledge. that in order for
grass to grow well, it is necessary. to press the earth, and to
cut the grass close to the roots. We use lawn-mowers to
regularly check the growth of grass. This not only keeps
the plant alive, but also helps the roots multiply. Instead
of growing and drying after seeding, by constant mowing,

1. In the original manuscript, Dr. Montessori uses the word servants.
It has been replaced wherever necessary with the more appropriate term
worker. Also see Chapter 16.

2. In the original manuscript Dr. Montessori distinguishes between
cows in India which are very “dainty and delicate’’ as opposed to cows
abroad which are “big, strong and with enormous horns.”
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the grass roots spread underneath the ground and multiply.
Now, green grass is one of the constructors of the earth,
one of the builders necessary for other plant life. The
aid of some machine is required to do all the work, to keep
the earth firm to enable other vegetable life to grow. That
is why the cows do the work of lawn-mowers, and eat the
grass, cutting it near the roots.

For centuries and centuries now these cows have been
chewing and chewing. Do cows like to chew grass? Why do
they eat only grass? There are all kinds of theories! Perhaps
the cow did not like this food, and it made her sick to eat
grass. Yet she said — “I have to make an effort to eat
grass ! The cow is a marvellous laboratory. She gives
milk, ‘which is sweet and abundant, and she creates it out
of the grass she eats. She has even developed four stomachs
for digesting grass. The cow is capable of giving milk
for a long period from the time of the birth of the young,
longer than other animals. Is it not marvellous that through
the centuries the cow has persisted in eating grass to keep
on doing the work which is necessary for the formation of
the earth? She is a big animal. She has large teeth, and is
very active, free to feed. There is no one to stop her from
chewing something other than grass. Why should she
sacrifice her comfort and eat only grass? There can be
only one answer. All the animals are faithful to the work
which has been allotted to them and each one of them persists
in it, for it is necessary for the upkeep of harmony upon the
earth.
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CHAPTER 24

The cosmic function' refers to that which concerns
the building up of our world. Man also has a cosmic task.
When we talk about living beings, we must look at things
from the point of view of geology, and not just biology.
So we must consider this energy of life in relation to the
building of the earth, our planet. When we study life
geologically, we see that each form of life has a higher
function than that which is generally considred in biology;
a higher function than to attend to its own life, or to the life
of its own species. This higher task undertaken by each
living being is its cosmic task.

This way of looking at things sheds a new light upon
evolution (Fig. 11), and gives us a different orientation. The

1. Dr. Montessori duly notes at the outset of this lecture that she
has used the term cosmic task to refer to what should more accurately be
called Telluric Economy. The word telluric pertains to the earth and is
derived from the Latin word fellus meaning earth. The original reference
to Telluric Economy and its definition remains elusive, although Dr. Mon-
tessori’s explanation of the cosmic task in this lecture is clear.
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_ Began
Era Period million Development of Life
years
ago
€ | Quarternary 2 mammals, man
?C,' _
8 | Tertiary 65 flowering plants, hoofed mammals,
primates
© | Cretaceous 135 flowering plants, mammals,. birds
§
é Jurassic 195 reptiles, birds, coniferous forests
Triassic 225 mammals, reptiles
Permian 280 modern insects, life abundant
‘§ Carboniferous| 345 reptiles, winged insects, ferns, horsetails
g ‘ -
& | Devonian 395 | fish, amphibians
Silurian 430 seaweeds, land plants, jawed fish, sea
scorpions '
Crdovician 500 corals, trilobites
'Cambrian 570 sea urchins, graptolites
Pre Cambrian 4600 bacteria, algae

" Fig. 11
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theory of biological evolution' is built up merely on the
observation of living beings. In the beginning these living
forms were only simple beings. With the passing of time,
the animals became more and more complex in their or-
ganisation, until they arrived at the relative perfection of
today. Many facts to prove this theory can be found in
the studies of the earth. The conditions of life became
more complex and so also the organisation of the animals
in the different periods became more complex. Adaptability
to the environment is thus controlled by two great urges —
the conservation of the individual, and the conservation of
the species.

Why then, should there be unicellular beings which
have not undergone any evolution? Why have they re-
mained unicellular beings? There is after all a vast
difference between the unicellular beings that evolved first,

1. The history of the earth is one of ceaseless change. This is true
of the plants and animals that inhabit every corner of the earth — from
mountain heights to ocean depths. The way living beings have changed
since life began is the story of evolution. We do not know how life began.
it is believed that all living beings arose through a long history of changes
shaped by physical and chemical processes that are still taking place. Itis
plausible that all organisms can be traced back to the origin of life from
inanimate matter. Exactly how evolution occurs is still a matter of
debate. That it occurs is scientific fact. Evolution has no apparent
built-in direction or foreordained purpose. Changes that occur in living
organisms serve to increase their adaptability, or potential for survival,
or reproduction, in the face of changing environments. A given kind of
organism may evolve only when it occurs in a variety of forms differing in
hereditary characteristics or traits that are passed from parent to offspring.
Purely by chance some varieties prove to be ill-adapted to their current
environment and thus disappear, whereas others prove to be adaptive and
their numbers increase. The elimination of the unfit or, * The survival
of the fittest’’ is known as natural selection, because it is nature which
discards or favours a particular variant. Basically evolution takes place
only when natural selection operates on a population of organisms with
diverse inheritable forms.
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and the other beings which came much later and evolved
with such rapidity!

The fundamental fact on which all life in the water
(as well as on land) depends, is that the different elements
must be separate from the other elements. If it were not
kept so, we would go back to chaotic conditions. Without
air, life upon the earth would not be possible, because the
living beings could not breathe. The water must be separate
from the earth. If the two were mixed up, we would have
mud instead of water. So since the creation of the earth, liv-
ing beings have needed air and water, to be kept separate and
pure. Water brings calcium carbonate from the earth into
the sea. These salts are poisonous. It is therefore neces-
sary to have an agent to purify the water. So the function
of these unicellular beings is to eliminate the poison from the
water. They do not live just for the sake of living. In study-
ing the story of the earth, we see that their function is to
make a kind of shell for themselves with these salts, thus eli-
minating them from the water in which they were dissolved.
At that time, there was the earth, from which the calcium
carbonate was washed down into the waters. There were
also unicellular animals which could eliminate the salts of
calcium carbonate. This was the beginning of contructive
creation.

There is an epoch! in geology in which the only living
form was protozoa. A long period of evolution followed.

1. The most direct proof of evolution is furnished by the science of
paleontology, the study of life in the past through fossil remains or impres-
sions in rock. Geological time units are specific segments of time distin-
guished on the basis of rock succession. A fossil can be related to a
specific epoch by inferring and interpreting its position within a rock succes-
sion. In the table (Fig. 11) we see the successive periods discussed by
Dr. Montessori in this lecture. Here she specifically refers to the Cam-
brian period of the Paleozoic era.
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In the first part of the second epoch, a new kind of animal
evolved. Geologists call these creatures trilobites!. (Fig. 12).
They were very compli-
cated animals that had
three lobes very big
eyes and legs. There
being no other form of
animal, life, this crea-
ture became the Kking
Fig. 12 of all the water.

A new period?, a new epoch began. More land came
out of the water. The more the land, the more the calcium
carbonate. The protozoa could no longer fulfil their task.
It appears as if the intelligents of the time had a committee
‘'meeting to decide what to do. They observed the trilobites
and said to them — “ You do not know how to do your
work. You take too much time to put your big eyes into
action. We do not need intelligence or complexity of or-
ganisation here, but only hard working people. You are
merely walking up and down and not really working. We
will seek the help of some other life form !> It was essential
that the waters of the sea remained pure. It was not essen-
tial that the trilobites continued to reign supreme. It was
not at all necessary that the trilobites evolved and became
still more complex. What was necesary was the upkeep
of the first level of creation, the maintenance of the purity
of the water, and to keep back the chaos which threatened.

1. A trilobite looked a bit like the woodlouse of today. Its body was
made up of three parts — the head shield, the thorax and the tail shield.
The thorax had many segments below each of which was a pair of legs.
The trilobite also had paddles with which it swept foodtowards its.
mouth.

2. Dr. Montessori refers here to the Ordovician period.
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So it appears that in that great committee meeting the in-
telligents said — ““ Well let us assemble all those who are
suitable for the work and select the ones who are the best.”

Something curious resulted from this. Instead of more
complex life forms, the next period saw less complex ones.
Many different groups of these beings evolved because there
was evidently more calcium carbonate to be eliminated,
There evolved wonderful beings called carneous. Although
they were animals, they were the palms of the sea, with long
tails and big leaves. These creatures had flower-like and
fruit-like excrescences, which when the carneous died, fell
to the floor of the occan. These deposits are among the
most beautiful forms of creation. The trilobites thus
began to losc their power, and became less in number. Then
the molluscs appeared. Characterised by these great quanti-
ties of secreting forms of animal life, it was in this epoch that
for the first time the corals made their appearance. This
was called the Silurian' epoch. So instead of evolution,
therc was retrogression, as these ‘animals were more suited
to absorb the calcium carbonate rapidly. So there came
about an immense increase in the number of these beings,
who vied with one another to see who could take up more
calcium carbonate. :

If we consider things from the point of view of evolution
or the complexity of construction, we find that gradually the
trilobites which were so complex in their construction and so
well-formed disappeared entirely. We also find that the
more complex forms of the carneous, the trees of the ocean,
also disappeared. These species became extinct. Only the
corals, very simple life forms which could multiply easily
remained. The committee which had called forth all the

-life forms to show their ability, chose the corals to rebuild

1.  This period saw the first appearance of land plants. Corals and
molluscs flourished. Shallow water limestones with flora and fauna were
evident suggesting a wider tropical belt.
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those rocks and lands which had emerged from the sea,
which werc slowly being destroyed. This work was very
important, so the corals which could do this work were of
primary importance. The molluscs remained but they were
of secondary importance. The protozoa alone remained
from thc very earliest times. They were simple, yet they
carried out their task efficiently and were useful. All the
others were climinated. So the survival of a species cor-
responds from this point of view, to the continuation of
their utility for the upkeep of the Telluric equilibrium.
If a species, is very useful, although very simple, it remains.
It does not evolve, but it does not disappear.

Now we pass to the next epoch — the Devonian® epoch-
The corals with their rapid multiplication and distribution
created certain problems. Having chosen the best place,
they remained always fixed there and did not move. These
corals were in need of calcium carbonate in order to go on
living, but they could not move to get at it. How could
the calcium carbonate be brought to the corals?

Sea water is in continuous motion. Both the sun and
the moon work together in order to keep this agreement
and thus the water moves in a great mass. From the beginn-
ing of their existence, the corals needed more help than that
offered by the sun and the moon to have the calcium carbo-
nate brought to them. To keep calcium carbonate evenly
distributed in the ocean, the water needed to be beaten
continually. How could the sea water be continuously
stirred? Sugar or salt can be dissolved in a glass of water
by stirring with a spoon. Otherwise the salt or sugar will
remain in one place undissolved. As it was essential for
the equilibrium of nature to be kept, another committee
meeting was called. If the corals died out, the calcium

1. In this period of great changes the trilobites declined and the
earliest vertebrates, fish began to appear. Molluscs and corals were
abundant.
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carbonate would poison the water. In order that the corils
carry on their work, the calcium carbonate had to be brought
to them. So the need for other beings to help these corals
arose.

Immediately, a life form presented itself, an animal
ready to carry out the task of beating the water. This
creature looked like a warrior of the middle ages. It had
strong arms and said — * With these two strong arms of
mine I am going to bring the calcium carbonate to the little
corals.” He was covered with a great shield and proved
very heavy and unyielding. After trying him for a while,
the committee said — ‘ You may be strong, you may be
armed, but you arc too heavy to serve our purpose.” So
this species was short-lived. It disappeared and no trace
of it was found afterwards'.

Then another kind of animal presented itself, but its
first concern was for its own defence. For this it had a
kind of a shell on the top, and it moved very rapidly because
its arms were very free. In the beginning this arrival seemed
morc suitable for the purpose than the first kind, but later
on it was also found to be unsuitable because great muscular
force was needed to make the sideways movement neces-
sary to keep the water always in motion. '

So an agile being which did not need a hard covering,
was found and chosen — the fish. They were found to be
good and remained. So there was an immense multipli-
cation of fish, all kinds of varieties, all kind of forms, but
retaining the same construction and the same muscular move-
ment. They stirred the water constantly while they moved.
Instead of being heavy and armoured, they were light and

1. Perhaps Dr, Montessori refers here to the prehistoric scorpion,
a large creature, often two to three metres long, which lived in the water.
Its body was divided into many parts. and protected by a thin shell. In
front of its head it had a big pair of claws with which it caught its food.
At the end of its body it had a flat appendage which helped it to swim.
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almost transparent. The committee said — “ This is just
what we were looking for! Now, we must do something
to keep these beings moving all the time.” So each fish,
afraid of being devoured by a larger fish, in order to save
itself, had to continuously move.

The poor little fish held a meeting of protest. They
said — ““Is this the way to protect us ? We promised to
serve you, and you take away all means of defence from us!
How are we to defend ourselves? We have no grotto in
which to hide. We have no arms. We cannot build houses
like the shell-fish. We shall be destroyed by the larger
fish ! Is this the way to treat us, your servants that serve
you and help you?”

So the committee said — ““ Now, what shall we do ?
Most important is the water. It must be kept pure and in
constant motion always. So the best course would be to
give the fish the power to multiply in enormous numbers.
Instead of producing one or two children, the fish shall
have ten million children, so that even if some of the little
fish are destroyed, there will still be plenty of workers left.”

So the fish began to run away from each other. Each
of them, in trying not to be eaten, and in trying to get food,
kept playing in the water, swishing without rest, and thus
kept the water in constant motion. So the stately corals,
steadily fixed in their place, were served, while the fish
rushed around in a frenzy, bringing the calcium carbonate
to the corals, to be devoured.

Human beings in certain parts of the world, often
express their happiness by saying — * We are as free and
happy as fish.” Certainly the fish are free. They can go
anywhere they like, up or down or sideways. However,
when we examine them carefully, we sec that they distribute
themselves in the water in a marvellous fashion. Some
fish like to live near the coasts. Some of them live close
to the surface of the water, and others half-way down.
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Some others like to dwell in the dark recesses at the bottom
of the sea. They do what they can to defend themselves.
They band together, an army of fish moving in shoals, and
multiply in great numbers. The fish are free, but there are
a great many fish. If all the millions of eggs developed,
and all the little fish became big fish, there would be no water
left in the sea. To eliminate that danger, there are beings in
certain parts of the world which destroy the little fish in
large numbers. Down from the cold Poles, come enormous
monsters, the whales. They simply suck into their mouths
millions of the little fish. They do not eat the bigger fish,
only the small ones.

The study of life in the occan and the equilibrium which
is kept constantly in every sphere, the animate and the in-
animate, is marvellous. We can say that the problem of
the water has been solved — the equilibrium has been kept.
Neither the corals nor the fish evolve any further. They
remain as they are because each of them accomplish their
own task. As long as the equilibrium is kept, the conditions
of things remain the same. It takes a great revolution in
order to bring a change into the conditions of life.

We then enter into the Carboniferous' age. It is in
this age that plant and animal life appeared upon the earth.
From this time things remained the same. The enormous
development of vegetable life upon dry land which occurred
was very significant. We might compare the importance
of the plants upon the carth, to that of the corals in the
water. They are similar not only because they remain fixed
in the place in which they are planted, but also because of
their task upon the earth — the purification of air. The
air which we all breathe, which allows us to continue living,
is pure due to the work carried out by the plants.

1. In this period there was widespread growth of forest. Coal formed
in this period is found on all continents. There were many swamps, and

much volcanic activity.
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- Upon the earth, thlngs are not the same as in the sea.
The conditions are different. The plants do not accumulate
in great numbers like the corals. Each one is individual.
Nevertheless, they cover the whole of the carth, and assume
a colour in relation to their task. Curiously, the plants
gather and build great masses of carbon from the environ-
ment. We know these masses as coal, a pure form of car-
bon. Another unbelievable task of the plants, is to accu-
mulate iron. By making these great deposits of carbon
and iron in the earth, they purify the air.

Certainly each individual form of life has its own
characteristics, its own urge for the conservation of the species
and the individual. Yet all these various tasks — the task
of the corals in reconstructing the earth masses, the task of
the plants in eliminating carbon dioxide to purify the air
and accumulating the carbon and iron to deposit in the earth,
the task of the fish in stirring the water of the sea in order to
serve the calcium carbonate to the corals — are not done by
these creatures for themselves. These functions do not
belong to their life. They do these tasks with a greater aim,
for a group greater than their own. Together they form
nature. They represcnt creation.

Evolution took place in the water until equili-
brium was reached. Upon the land, another evolution
started. Animal life began. How marvellous creation is!
Before animal life started upon the earth, there were already
plants in great numbers to keep the air pure. So we see a
logical progress. The study of evolution acquires meaning
only when we look at the whole. Only when we look at
the whole, can we see in the evolution of all life forms, their
cosmic function. The corals build up continents. This
is their cosmic work. The earth yields iron. It has been
placed there by the cosmic work of the living plants. The
earth is full of coal deposits. These deposits are the result
of the cosmic work carried out by the plants, which took
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away the poison from the air, and buried it in the earth, where
it became coal.

Thus each being, for the great part of its productive
life, lives only to do the cosmic work of the earth. No
being is placed upon the earth merely to enjoy the conditions
and the fruits that the earth gives. Evolution cannot be
explained if we look upon the work of each life form, as
being done selfishly for its own ends. What is of interest is
to observe and to understand that each of them, the smallest
as well as the biggest, the simplest as well as the most complex,
has a significant function, a cosmic task, which helps the
preservation of the equilibrium of the whole.
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CHAPTER 25

Upon land, the function of purification is reserved
exclusively for plant life. Before any form of animal life
began, before there was any need for respiration, plant life
was already there in luxuriance. Therefore the purification
of the air had already started before animal life appeared.
The plants cannot carry out this task by themselves. They
need the help of the sun to carry it out. That is why the
plants do their work only during the day. Carbon dioxide
which renders the air noxious, is formed of one part of
carbon, and two parts of oxygen. Under the influence of
sunlight, the plants hungrily absorb the carbon dioxide,
split it into two parts, keep the carbon and give away the
oxygen. On the other hand, we have animal life which
does the opposite. The animals absorb the oxygen and give
out carbon dioxide. So the animals poison the air, and the
plants purify it again.

This phenomenon is studied as a relation between
vegetable and animal physiology. However, this function
cannot be understood if we consider it only as an exchange
between the plants and the animals. The plants are in such
an enormous quantity in comparison with the animals, that
the number of the animals is insignificant. Therefore, the
plants do not purify the air for the animals alone. The
plants serve the earth. They serve the animals inasmuch
as the animals form part of the world.

Let us think of the earth itself, which breathes
continuously emitting enormous quantities of carbon dioxide.
A volcano, for instance, is the most stupendous example of
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breathing earth.: The little fish that are in the water con-
tinously emit carbon dioxide. The water that goes under-
ground is full of carbon dioxide. As it comes out, it leaves
the carbon dioxide in the air. So even the water is a carrier
of carbon dioxide. So it is the task of the plants to absorb,
not only what the animals emit, but also what all the earth
emits in such a stupendous quantity. The plants drink in the
carbon, and form out of it their own bodies. When we burn
a tree, what do we burn if not coal? So in studying the phy-
siology of plant and animal life, there is certainly no exchange.
The plants from this point of view, have the cosmic task of
keeping the air pure and helping in the creation of the land.
In what part of the earth are the roots of the tree em-
bedded? Certainly not within the rocks.. The part of the
earth in which the plant grows is the black earth, the humus.
Who has made this part of the earth? It has been made by
some form of life. Humus is composed of the remains of
many other forms of life, and all kinds of bacteria. )
The water, we might say, is always the same. It remains
always the same. The fish keep stirring the water. This is
also necessary upon the earth. So there is a certain primi-
tive form of vegetable life which prepares the ground for the
growth of a more evolved form of vegetable life. Besides
the immense task of keeping the air pure, the plants also
have another task of preparing the very earth on which the
plants grow. This can be seen very clearly in parts of the
world where there are regions under formation.” For in-
stance, in Holland, the sea forms enormous masses of sand
called dunest. The wind would scatter these dunes away

1. Sand grains are finer than gravel but larger than those in silt or
mud. The wind blowing steadily in one direction may move huge quanti-
ties of sand. Sand grains are blown along just above the ground. They
cannot rise to cross an obstacle. In this way sand piles up on the coasts
forming mounds called sand dunes. The wind blows the sand up the
beach from the sea. Sand dunes often form behind beaches. Although
coastal dunes are common, sand dunes are usually found in deserts,
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immediately, if the seeds of a gramineous! plant did not spread
all over the dunes, and take root at once. The roots of these
plants make a network, spreading and multiplying so as to keep
the sand from being scattered by the winds. When these plants
die, they form a sort of cover, a shell for the sand so that the
wind may not getatit. On top of them, other forms of plants
start to grow. Soon after that, grass comes up. This renders
the whole dune firm, making a ‘green lawn. This is extra-
ordinarily interesting. We must always have a piece of lawn
to show the children. How did the tall trees grow and live?
Who made food for them? It was these successive forms of life
that made it possible, for treestolive. We say that the seed
drops into the earth and the plant grows and fceds. However, it
is not as simple as that. The plants work in order to construct
the very earth upon which every plant will have to live.
The energy, which is life, works in order to build up
the world. Tt is not life which lives at the expense of the
carth, but the earth which lives at the expense of life. Many
animals do this work. For instance, an enormous number
of the long and slender little animals called worms? inhabit

1. The low, green, non-woody, flowering plants belonging to the
gramineae family, horizontally spread perennials that form either dense-
or loose ground cover. Grasses invade new habitats readily and spread
rapidly filling many ecological niches. They trap loose sand or sedi-
ment. With their dense, extensively branching fibrous root systems grasses
foster the activity of microbes, invertebrates and rodents ensuring the
availability of water and nutrients to the vegetation above ground.
The death and decomposition of these plants lead to the accumulation
of considerable organic soil matter and high soil fertility. '

2. Barthworms are terrestrial annelids, segmented worms belonging
to the class oligochaeta. They play a significant role in improving the soil.”
Their burrowing allows more air and water to reach deeper in the ground.
They aid the soil by feeding on decaying organic matter by swallowing the
soil containing it, depositing the bulk of the soil as waste called castings
-on the ground. Earthworms ingest and discard their own weight in food
and soil everyday. This exerts beneficial effects on plant growth, Their
activity aerates the soil and promotes drainage. .
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the earth. We cannot dig a little bit of black earth without
finding at least ten or fifteen of them! Without these worms
there could be no fertile land. These animals are devourers,
absolute gluttons. Nothing can stop them from feeding.
They eat continuously. They have a very quick digestion,
otherwise they could not go on eating. Curiously they eat
nothing but common earth. How do they hungrily eat so
much dry earth? These poor worms are not gluttons, but
merely workers, continuously working with their own bodies
to make the land fertile. Now theorists explain that these
animals have adapted themselves to their evironment, they
have adapted themselves to eat the earth. The world is
so full of many other things that they could eat! Why
should they eat the earth, and in such enormous quantity?

The adaptation of certain insects to come to the aid of
plants, is of great interest. For instance, bees and many
other insects' are attracted by the sweet nectar that is found
inside the flowers. The bee is a great worker. It is covered
with beautifully coloured fur, (everything in nature is beauti-
ful ') which is of no use to the bee. When the bee goes
into the flower to suck the honey, it catches the pollen of
the flowers, and carries it to another flower which it visits
in quest of nectar. Thus it helps the flower to develop into
fruit. Why should the bee be covered with fur of which it
is not even conscious? It is only in order to carry out its
cosmic task. The adaptation and the modificatons in the
form of an animal can occur only if the animal needs to

1. The relationship between the flowers and the bees represents one of
the most refined forms of accomodation between two living creatures.
Bees assist in the process of pollination, by which pollen grains are trans-
ferred from their production site on male structures to a receptive female
site near an ovule, a future seed. Flowers pollinated by bees attract insects
by their colour or scent. Bees, which co-evolved with these flowers, possess
long tongues for reaching the nectar inside the flower. The pollen collects
on-the bristles on their legs and is carried to other flowers. Flowers may
be pollinated by beetles, flies, butterflies, moths and bees.
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adapt itself to its environment. No such need for the bee
exists. It does not know that it is helping the development
of flowers and the reproduction of plants. So this adapta-
tion has been in service to another form of life, an adaptation
of which the bee itself was not conscious.

There are upon the earth everywhere corpses of animals
that die every minute. These corpses must be destroyed
or buried. There are certain animals which have taken
upon themsevles this task. Some human beings bury the
dead, and some burn them. We use our hands to carry out
this task. The animals have not got hands, and yet the task
is one which must necessarily be carried out. So let us
examine how these animals carry out this task that they
have taken upon themselves. There is a very, very, large
bird!, larger than the eagle, which has a long neck. This
neck is completely naked. At the base of the neck, there is
a beautiful collar of white fluffy feathers. Theorists say
that these birds have developed a long neck because they
have to thrust their head deep into the entrails of dead
animals, so that they can tear them out. It is very curious
that men who embalm the dead bodies first take out the
entrails. These birds do just that. After it has done its
work there are other animals which come and eat the flesh.
We can always locate a dead animal, because we can see
these birds hovering in the sky, high above the body. Despite
what the theorists say, we may ask ourselves — ‘‘ This bird
is very strong. It can lift a dead cow and carry it from

1. The vultures are large birds of prey of ancient evolutionary origin.
They are linked genetically to storks. Their head and neck are bare except
for a thin covering of down. They have a highly developed eyesight and
a keen sense of smell. Their beaks are heavy and strong adapted for tear-
ing hides and meat. They have along broad wings arnd can soar grace-
fully remaining aloft for hours. Vultures are scavengers. They eat
garbage, excrement, carrion, eggs or insects. They rarely prey on live
animals. One vulture will bring down a whole pack of them in its wake.
Vultures prefer mountainous or open country.
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one place to another. It has such an enormous beak that
with one stroke it can part the skin of a dead animal from
one end to another. Why does it not eat something other
than this rotten stuff ?” Certainly this work is not done
by this bird for its own pleasure. After all, it is a strong
bird, a ferocious fighter !

It is not generally considered that the different living
beings do not live for themselves, but for a task so enormous,
that even if they were endowed with consciousness, they
would not be able to grasp it. If we could communicate
with a coral we could ask — * What is your greatest desire
in life ?” It would probably say — ““ I would like to have
calm, warm waters and peace in which to live. I would
like to multiply myself. I would like my family to grow.”
These corals like to live well. They like to have the luxuries
of life. They like servants, other beings who by symbiosis
prepare their food. If we were to ask — “ Are you satis-
fied 7 They would say — “ Oh, I am perfectly satisfied !
My family is always united. We have plenty of food, and
a beautiful environment. We are absolutely happy.” We
could ask — “ Do you not even suspect that you have the
great task of rendering the water free from poison, and that
to sustain the whole world you are building continents 7
The coral would just gape at us and go to sleep. It would
not be able to grasp what we were saying. :

We could tell the shellfish — “ What a great sacrifice
you are making ! You drink this enormous quantity of
water and drop down dead at the bottom of the ocean ! ”
They would reply —*“ Do not talk of us as great heroes !
We like to drink. It is our pleasure.” So we see that
each living being has a function that it’is conscious of, by
which it is satisfied. It is necessary that the conditions of
life required by each kind of living being is fulfilled so that
it can carry on the immense task of which it is unconscious.
It is when each living being is at the height of its pleasure,
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at the height of its satisfaction, when all its ambitions in life
have been achieved, that it is carrying out its cosmic task.

- We perceive that animals live at the expense of the
environment. This is the expression generally used. It is
true. These animals create the earth. From this point of
view, every animal which lives at the expense of the environ-
ment, has another greater task. It is one of the active agents
of creation. Therefore, life is energy, an energy necessary
for the upkeep of nature, and the upkeep of the world-
The idea that the water is meant for the fish because they
live in it, and that the earth is meant for the animals as
the animals live on it, that their greatest task is to find
food for the upkeep of the life of their species, and that in
order to do this, that they have to adapt to their environment
is only a small detail, part of a larger picture.

It is evident that the simple task is the means for all
living beings to do their task, but it is not the task itself or
the end. 1If life is considered in itself, as separate from the
cosmic task, it appears different from when it is considered
as a part of the universe, as a part of the whole. Would
it not be interesting to study biology again, either aimal
forms or vegetable forms, to try to interpret each one accord-
ing to its task of keeping alive the rest of life?

If all these life forms have another function besides that
of feeding and reproducing themselves, a function which leads
to the upkeep of the equilibrium of the world, we could
then ask — “Does man have a cosmic function in this
world? Man, is the most intelligent being, who of all
the forms of life is the best endowed. Should his task
merely be to walk up and down the earth and do nothing ?”
Examining human life in the past and in the present, we cer-
tainly cannot say that man’s task upon earth is merely to walk
up and down and enjoy it. Poor man! He has to struggle
so much in the world! Does man work so hard oly because
he has to feed himself, and provide for his family? Is this
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only task the upkeep of his family and his race ? Not even
the shellfish work only for that !

If we merely study the forms of life from the point of
view of their complexity, or the construction of their bodies,
we cannot understand anything about life. Each form of
life has its cosmic task. Each one is related to the task of
the other. The common aim is the upkeep of the earth,
the upkeep of our world.
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CHAPTER 26

When the child comes to one of our schools, he already
possesses a language, while he does not possess any knowledge
of mathematics. So the teaching of language presents diff-
erent problems from the teaching of mathematics. Language
should therefore be approached with a period of preparation,
which lays an interesting basis for what is to follow. Around
the age of three, when the child who cannot read is building
his vocabulary, when he is hungry for the language, we must
present new words to him, and thus offer him an indirect
preparation for reading. In this sensitive period, the young
child enjoys learning these new names, but if they were
offered later on at the age of seven, he would find them terrib-
ly boring. There is nothing more boring for the child than
to do something which is suited to another sensitive period.
We must realise what careful preparation is necessary before
the child can arrive at reading. We must therefore capture
the interest of the child, and direct it through the right
channels. The child likes learning the names of all the
different things which he has seen and knows. He is at-
tracted to the names. We must thefore offer the words
not just in any order or by chance, but by classifying them
according to the various subjects, as elements of biology,
geography, physics, or chemistry. Usually we offer the same
material to the whole class, consisting of children of mixed
ages, from three to six years of age. Each child sees only
that which is of interest to him.
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We can suspend the roots of a plant using a piece of
wood with a slit in the middle, in some sufficiently large
bottle. The roots should not be cramped. The piece of
wood must also have a round hole through which a tube of
glass can be inserted. Every day, we can blow some air
into the bottle so that the roots get oxygen. We must keep
the bottle wrapped carefully with either felt or black paper,
so that light may not pass in, otherwise the water will turn
green and the plants will die.

When the child takes off the wrapper and looks at the
roots, he feels as if he is opening a new book. There is
great joy and interest. A child of three may merely be
interested in the parts' — the roots, the stem and the leaves.

roots stem : leaves

A child of five years is interested in the botanical classiﬁcat_iQﬁ
of plants more than in anything else. He may examine the

1. At this point of the lecture the picture of a plant was held up to
the students in which the parts of the plant, the roots, the stem and the
leaves were highlighted in yellow, red and green respectively. Today,
four parts of the tree are highlighted — roots, trunk, branches and leaves.
A picture of the entire tree is also included, painted as naturally as possi-

ble.
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root to see if the plant is a Monocotyledonous plant or a
Dicotyledonous one. The Dicotyledonous plant has many
roots called secondary roots, from which other little roots
come  out. The Monocotyledonous plant has only one
seed-lobe, and the plant has a bunch of roots. All of them
are called secondary roots. The primary roots die im-
mediately, and a bunch of roots of the same size and of the
same thickness grow under the earth. There are different
kinds of Monocotyledonous plants. The rice plant is one
of them. All herbaceous plants are Monocotyledoncus.
A child of seven is interested in the physiology of the plant —
the how and why of things. Dicotyledonous plants have
roots and branches, which are just like the branches of the
tree while the Monocotyledons do not have branches. The
leaves of the Monocotyledonous plants have veins that run
parallel to each other, while the leaves of the Dicotyledonous
plants have a network of veins.

In two large bottles, we can suspend in the same manner
two of the same type of plants. The seeds of these plants
should have been sown on the same day, under the same
conditions, and the plants should have sprouted on the same
day. The solutions in the two bottles in which the plants
are suspended should be different — the salts needed by the
plant should be lacking in one bottle but included in the
other. The plant which is suspended in the bottle without
the salts it needs, may suffer in its growth. It may become
pale or stunted. It may become sick or turn mildewed.
The plant that flourishes is the one that has the full com-
plement of all the salts. When the plant is put in a weak
solution, or in pure water, the roots grow longer and longer
seeking food. If we include the full complement of salts
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