Presentation E

ROTE: Yere we are giving the first rule of the decimal ayvstem, We
go only ko the number nine, indicating that there are only
nine loose units, With one more, we make a ten. These nine
numbers plus the zero form the decimal ayabem.

NOTE: The zmero has no beginning and no end, but it marks the beginning
and the end. It i8 the most important element in the decimal
system, the base., With it we can make a mumber infinitely small
and imfinitely big. We begin toe inculeate thiz idea here.

l. Begin by presenting the two boxes, placing them carefully torether
a0 that the numbers follow a neat line. And then, ask a child te
read the gquantities,

2:  Introduce the exercise, saying that we shall put the number of
spindles that the aumber save in each compartment,

2. PFirast point to zero and ask: What shall we put here?

Then proceed to the one and agk: What shall wa put here?

And then te the two,

., When the child places two apindles in the two compartment, we say:

Here we have two Separate things. We ecan make this nos
into one whole two, into ome thing. Tet's put them together
with a rubber band., Now this is a two.

And replace it in the two compartment.

5. FProceed until all compartments are filled correctly, and the spindle
container is empty.

NOTE: If there is a mistake, if the jar i3 not empty or we are short
when we arrive at nine, it is a good opportunity to go back
and recount each compartment to Find the error,

6. MNow say: WwWhat do you think comes after 97

Hens i3 the ten formed?

Yes., , .80 we are going hack to the one, . .but it is

ne lenger & one By itself, but a one and a zereo,

By adding a zero to the one, we make tén, a new quantity,

7. Beinforece this progression te ten by taking the nine and putting it
with the one spindle. Ask the child to count them Logether Lo show
that it is the next number. Then have him separate them and replace
them in their correct positieom.

Purnpose
DIRECT AIM  The numeration Frem 1-10,

THE GCOUNTERS

Materials
1. The white number cards {cardboard) from 1-10.
2, Small discs in a box numbering 55. (This could be something other
than diszes such as beans, but must be all of the same kind, rerular,)

Presentation
1, Place the cards at random on the table and ask a child to put them

in order.
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2. Then say:

How many disca should we place under this numbher,
Cindicating the one),

Ask the children one by one to count out and place
the correct number of disca under each number,

3, 'The control is an empty box at the end, If it is not emMpLy or
there are not enough, ask for a recount, or this might be a pood
time to go on to the next step yvourzelf which iz, . .

4. The rearrangement of the dises in even rows, placing the odd one
in the odd nwmbers in the middle at the bottom,

To be sure our counting is right, let's arrange them

neatly like this,
ind proceed to do so, with their help if possible,

3. Ask the child to observe the rows: Do you gee something pecul far,
or different about our rews of disca?

6, TProbably not., Then say: T will help you discover it, Pass
your finger between the two rows,

Or say:

What did you ohsorve?
What happened?

7. "Tell me which are the numbers where your Finger was stopped. ™
Then have the child count, as you peint: 1, 3, 5, 7, 9.

and: 2, 4, 6, B, 10,

By, " will tell you something: those numbers where wour finger
could not pass thru are called ODD pumbera, Those numbers
where your finger passed easily all the way down thru the
rowsg are called EVEN nmumhers, '

2. "Show me an oven number, ™
"Show me an add number, ™
"What is this?" (owven)

"What is this? (odd)
10, How ask the child net te look, or better, to close his eyen
"and tell ¥ou an even or odd number, Then look to check the
discs for control, again passing his finger if necesEary.
11, ‘Together now read first odd, then even numbers in suecession,
12. Ask a child to turm over, Face down, the odd numbers and
name thes,
13, Take away the discs and repeat any one of the preceeding
exerciges for reinforcement,

EXERCISE: Put the cards aside, Take a random number of discas and

arrange them in rows, Ask the ehild whether it is an

Then the ewven,

odd or even number, ., .and why. A big quantity is good,
Purpoas
DIRECT AIM: 1, To verify if the child knows all mumerals 1-10,
2, To help the ehild towards absiraction. {(when
he pute cards in order without contrel,)
1. To sive ¥Ynowledge of even and odd numbers,
INDIRECT AIM: 1. To prepare the child for understanding all

even and odd avantivies,




A GAME
(an exercise to reinforee the presentatiomsof the counters and spindles)

Materials '
1. The white number carda, or another set of similar cardboard cards
with the nuabers 0-9,.
2. Objects all of a same kind in a container.

Prescntation
1. Present the cards at vandom on the table and ask the ehild to arrange
the numbers in order.
2+ Present the obfects in container and agt the child to place the
correct number of obijects below ench number,

THE SERPENT
T™e Search For Ten

Materials
1. A box containing colored head bars from 1-9, with nine compartments,
each containing ome of the numbers:
1 = red

= preen

= pink

= yellow

turquoise blue (azzurro)

= brown

- white

= sky blue (celeste}

= hlue, navy blue

2. A amaller hox containing the black and white stair, a set of bead
bars from 1-9, the First Five of which are black and then 6-9° adds
white beads, First one, them two and so on,

3. A-box containing golden 10-bead bars,

B, A small paper bridge. (a rectangle 5 eentimetera in length with a
small triangle cut out of the bottom edge in the center, Can be
uged for indicating the counting ne well as mar"ing the end on a
ten between beads),

=l - L T
]

Prasentation
l. Begin by presenting carefully the materials te be used. If it is
the first time the child has seen the heads, ask him to count each
bar as it is presented, Beplace all in containers except BEW stair,
2. "How I will show you how we¢ play this pame.
Firat T will make A anake with some of our colored bead barz,"
Then put the celored bead hox aside.
3. "Mow T will start at hia tail and count ten beads®™,
At the end of the ten, we place the bridge to mark the spot and
explain that we will now replace that ten with a golden ten-bar,
Having taken the ten-bar out and placed it above the beads we
have counted, we zay: How many beads are left on Cthis bar?
How ahall we shew what we had left?
We will place the number we need to show
that remainder here, uzing the correct
bar from the black and white stair.
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Proceed to count the next ten, after having replaced the colored

beads in the empty box, (and perhaps shutting the 1id to show that

those eolored beads are goneJ Aas you bhegin to count the second

ten say: L will start eounting my next ten beginning right after
the last golden bar,

Continue the counting and subatituting until all colored besds are

replaced by golden bars with perhaps a black and white remainder

on the end and say: Now my snate has becoma a polden snake.

Then say: Let's find out if the polden anake is exactly as long
as the colored sSnake wasa,

And open the colored bead box whrrﬁ vou have placed all those for

which yvou substited,

Firat lime up the golden bars vertically with space between for

comparison,

Then have the child help you line up the colored beads vertically

in a row beginning with the largest one.

Bow wae the largest colored bar and lay it beside the first ten,

Ask the child te count it and then ask him to count, perhaps

using the bridge, the ten, stopping with the number of the colored

bar, Then he can place the bridge there and ﬂﬂnnt the remainder

to see what he nceds to complete that ten,

If the needed bar i3 avallable, show him how to place it next

to the golden bar to ecomplete the ten, IF not, show him how he

can exchange it for the one he noeds in the colored head box,

offering plenty of suggestions Ffor counting before and after

the change, (It is better to vnlace the larpest colored bars

away From him so he can pereeive more easily the remainder, the

completion, )

The contrel of error is an even match between colored beads and

rolden hars,

Finigh the presentation by helping the child to replace all beands

in their correct positions, *The colored beads especially need

attention and an error on the teacher's part, brought te the attention

of the children for correction is a good help.

Purpose
Beinforcement of the idea of tEhe warious ecombinaticns for a tem,
Prepavation for addition and subtraction.

Agtia
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THE DECTIMAL SYSTEM g
We have already intreduced the first cell of the decimal system,
that is, the idea of the nine numbers which, topether with the
zero, will make any other mmmber, HNow we turn to the powers of
10. Thus we are giving the child the pessibility of forming
and counting wvery large numbera with the nine symbols he kpows,
The key of the decimal system lies in its simpliecity and clearness,
and in the ZERD, The key to the syvstem iz a matter of organization,
of position. We recepgnize, thru the following presentations, that
the absolute value of sach mmber remainz the smme, but its value
within the mumber we make changes according to itz position.
Gradually, through our werk with the wolden beads (vnits, ten-bars,
1M-squares and 1000-cubes), the ehild learns the velue of position
ancd widarstands the hierarchy of mumbers.

EHOWTLEDGE OF THE QUANTITIES

Materiala
1 Loose golden beads representing units,
?. Golden ten<hars representing, each one, a ten,

« Golden 100-squares, each sSquare being formed with 100 beads,

« Golden 1000-gcube, Formed by 10 100-zquarss,

« Supplementary wooden squarez and cubes,

« Some wooden trays, ocach one with a amall square tray that sits
within the larger one,

R

PFresentation
1., On a tray, place one loose bead (within the small rquare tray)d,
one ten-bar, one 100-square and one 1000-cube.
2., Let the child look at them together, and then lay out on the
table the two with which he {a Familiar, saying:
Can you tell me what this ia? (indicating the single bead)
Yea, it ia one, one unit, We ecall it the unit head,
And this, (indicating the ten-bar} can you tell me what
this ia?
Yea, it is the ten-bar,
Then, taking the wunit bead, count with it agninst Ehe ten bar
to reinforee the tem units in it.
Finally, if necessary and helpful to insure the knowledpe of
the terms unit bead and ten-bar, vse the second and thircd
perioda: Show me, What is this?
1. Introduce onte the table bemside the first two the 100-square
and the 1000-cuba saying:
Kow look, here we have something new,
(Taking the 1'0-square in hand) You may recognize the
shape of thia, Take it in your hand and trace it, What
is it?
Yesn;, it is a square and that is part of its name,
We call this the 100-zquare. )
And if you look closely, vou will see that it is made
of ten-bars, Let's count how many ten=bars there are
in our 100-square,
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5.

I

We have ten 10-bars in our 100-square.

"Here {8 something else new." (picting up the 1000-cube)
Take this in your hands and feel it, {especially if the
child has worked with the geometric solids)
¥What shape is this?

Yesg, it i3 a eube and that {a part aof 1ts name,
We eall this the 1000-cube.
Kow run the progression saying:

This is 1, the unit bead, thiz- iz the 10-bar, this iz the 100-square, -

and this is the 1000-cube,
Second and third periods: Show me the 100-square,
What iz thie?
Fow hawve the child observe the 1000-cube closcly saving:
If we look carefully at the 1000=ecube, we can see that it is
made of 100-squares, Let's count how many squares there are
in this 1000-cube, CAnd using the square as an indicater, count
the squares across the top with the child}
Then, wsing loose squares, put together 10 to show that the quantity
is the same as that of the cube saying:
Mow we can see that 10 100-zquares Form the 1000-sube.
At this point repeat the information, pointing out:
The ten-bar is formed with ten units.
The hundred-squace 18 Formed with ten ten-bars,
The thousand-eube is Formed with lEE?hundrEﬂr!ﬂuans,
Secand and thicd period lessons for reinforeement here:
Show me the thousand-cube,
What is this? =
Ask the child to cloac his eyes, and place ecach of the four ploces
in his hand For the tActile experience of the quantity amd the sense
of its weight, Ask him to name the piece when he has felt it,
Then place two pleces, one In each hand, se that he may make the
copparison and Ldentify the pieces in relation to each other mentally.
A step towards abstraction for him, PFinally, as he finishes this
exercige, ask him to ceplace the four pieces on the tray, indicating
the position of the unit bead again in the small tray.

EXERCISE:

Brimg to the table some additional wooden Squares and some wooden
cubes and add them to the group of beads, bars, sgquares and cubes
which youw have pathered on the table saying:
Mow we are going to make some wvery large numbers, and =zo
we need some extra hundreds and some extra ewbes.
Thia wooden aquare will hawve the same value as the hundred-bead
2ANATE .,
And these wooden cubes will each be egual to the thouwsand=head
cube,
BOTE: Mo more than nine cubes should be affered because theres s
no 10,000,
Ask the child te take a tray and bring a certain guantity of heads
to vou, Begin with several of the same kind: 5 tens, # hundreds,
ete, The teacher checks and controls error, asking the child to
count what he has brought.

J.‘J'I-}
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¢, TIncrease the complexity of the gquantity, First including two
places, then three, and finally requesting all four. This Final
exercige, when Firat given should be given slowly, perhaps one
number at a time so that the child can place it on the tray before
hearing the next, Graduwally his ability to remember the whole
request will develop. When he returns or presents his answer

including more than one catefory, the teacher eounts it for a check,

always naming the higher category ficst, ™And so here we have 2

EXERCIS
{(Thi
L
b

Ty

Purpose

thousands, % hundreds, & tens, and 1 unit,™

4]

g is essentially the third period of the lessen)

Ask the child to take and tray and bring on it any mmber he chooses,
"How many have you?"

And perhaps indicating with the hand so that he will tell the hirhest
numbers firat, ask him to repeat the quantity he has brought,

IE the child brings more than 9 of one kind, show him briefly how

he can change his ten for the next higher category, thus simplifying

his answer.

DIRECT AIM: 1. To make the child become Familiar with differant

quantities,
2. To give him an idea of the relative size of the
different quantities,

INDIRECT ATM: . Preparation for geometry=-==the quantities represcnt

Mg B

the peometric Fipgures: point, line, square, cube,

KENOWLEDGE OF THE SYMROLS

Materials

1.

2.

A box containing the following number cardsi
the units 1-9, green
the tens 10-90, blue, twice the size of the unit cards
the hundreda 100-900, red, three times the size of the unit cards
the thousands 1000-9000, green, four times the size of the unit cards

The wooden square tray.

Preaentation

1.

2.

Place the four cards 1; 10, 100, and 1000 on the tray and place
it on. the table, Then take the 1 and the 10, the two numbers
the child knowe, and place them on the table before him asking:

What number is this? (indicating the one)

Yes, it is the unit one,

And what is this? (indicating the tem)

Eemember how the ten is made?

Jith a 1 and a =zero,
Mow introdwce the two new quantities saying:

Here we have something new.

This is onc hundred,

Hew many 2eroa does 1t hawva?

l.J-'lﬂl"-




And this is one thousand.
How many zeroa does it hawve?

3: Second period lesson: Show me Eem,
What fnlnr is it?
Show me one hundred,
What eolor is it?
How many zeros does it hawve?

&4, 'Third period: What is thig?

3, MWow put the eards at random order and repest the second
and third period leszons,

6. Then repeat the zeros lesson, perhaps turning the card Face
down the second time thru and asking {(with your hand om the
cacd):

What is this?
How many zetos does {t have?
7. Finally ask as you arrange vour four cards in hand, all Flush
i ™ to the left side:
How many zeros are there im 17 im 107 in 1007 in 10007

&. Slide the cards flush te the right, calling attention to the
magic transformation and ask:

Fow you must tell me how many zeros are hiddem in this
number? (indicating 10}
And in thia number? ete.
9, Pointing first nmow te the unit ask:

What number is this? (1} What coleor is it?

o Then indicating the 10:

L What number is this? (1)
fut here it is called one ten...or we must call this 10,
Bemember that it is blue,
What mumber iz this? {indicating 1 of the 100)
But here it is ¢alled one hundeed,
It ia red,
And what number iz this?
Here this is called one thousand,
It is green.

(. ) 10, HMow, proceeding from left to right, repeat:
This i=.one.thousand,
This iz one hundred.
Mhis is one ten.
And this is one unit,
Agk the child to repeat it in sequence From left to right.

11. Ask the child how many zeros are in each of the categories
without locking., And say: The zeros pive the value to the ane.

1. Ask the child to arrange now all the cards in order: help him
hegin so that the thousands row is on the left, them the hundreds,
tens and units,

EXERCISE ¢
d. Ask the child to bring on a tray a certain mumber, beginning

with the aimple: Bring me nine tens, When he returns, ask
him what he has brought. {second and third period lessons)

18a
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b. Increase the complexity of the request, First with two categories,
then three, amd Cinally four. When he returms with these numbers,
check for him the first few times, naming the higher quantities
first so that he develops the patterm of reading first the thou-
sands, then the hundreds, the tens and the units,

¢, When the child has progressed to the exereise in which he brings
all four eatefories, show him how to arrange these cardas, berinning
with the thousands and all Flush left, Then ask:

Is thiz the number I asked For?
Then slide them again, as before in the presentation, to the right
Flush mosition and ask:
Is this fit?
And in subsequent checks let the child play this magic pame of
transformation. This is always a good ovportunity to ask again:
How many zevos are hiddem here?
And hera?
O
Where are the wnits?
What color are theyy
i =
What iz this?

Purpose .
DIRECT AIM: To make the child sure of all the symbols, from 1-5000,

Age 6

MATCHING THE SYMEOLS IO THE CHIANTITLES
In this exercise we are presenting the genernl overview of the
decimal scheme. We are seeing that a great quantity ean be
formed by combining 4 mumbers, That the quantity can be composed
and taken apart, That no wmore than nine units of any category
can stoy loose, and with one more, it becomes a 10, a 100, or a
1000, We are presenting the chiid a whole, through whi:h he can
miake an asaociation of the numbers amd achieve a mental synthesis,
From this point, then, he himself can move on to the particnlars,

Materials
l. 'The golden beads: nine unit beads, nine tem-bars, nine hundred-
aquares, and oneé thouvsand-cube.
2+ The number cards: 1-9, 10-90, 100-900, and 1000,

EXERCISE:

; a. Arrangfe the materials on the table or mat with the number
cards on the left side so that the 1000 is the Farthest
left at the top, then the row of 100z with the 100 at the
top, and finally the units with the 1 at the top. Arrange
the beada in corresponding order on the right aide, The
child may help this preparation.




On the wooden tray, the teacher prepares a quantity in beads
chosen from the displayed group; and asks the child to bring
back with him (on the tray) the correct number symbols for

af beads,

When the child returns, the teacher controls error, laving the

irst (units at the top, tens below, then hundreds,

and thousanda, Flush left) and asking the child what he has
brought, At First, the beads may be placed beside the cards
for a Further count and eheck,

Then the teacher shows again the placemont of the Four ecaterories

units on top and all flush left, ., .and she asks:
the number I asked you to bring?

Do you remember our magic trick to change this numher?
Would you like to try it? (or she may demonstrate again)
Mow, what iz this? (units, tens, ete.)
Fhat color is ity
llow many zeros are hidden in this number?
The color being of specific importance, this may also be a sood

the child to remember the color without looking.

The materiales are srranged as in the previous cxercise,

The gome proceeds as before, except that this time the teacher
prepares on the tray a gquantity with the number cards. The
ehild brings the corrvesponding bheads,

a important each time, in both exercisea, for the

d to return his materials to the correct position

r each completion.

exercise, cive guantities at timea that have s =zero
the categories: 1,405, 1,098 1,120 And ask:

Vhat is missing here?
What is keeping ita place?d

b.

this group
Ca

cards out f
d.

in a atack,

Is this

[

time to ask

RXERGISE:

s
b.

MOTE ¢ It i
chil
afte

¢, During thia
in ecach of
Purposc

DIRECT AIM: 1.

2.

3.

INDTRECT ATM:

Apa

Contral of Error Teacher

i

To familiarize the child with the way the mmbers
are written and the different catepories of numbers.
To give the ehild the possibility of writing big
quantities with n limited numbar of symbols,
To make the child realize that the zero keeps the
place of a miszing category: holds the position,
To gradually come to understand that only nine
elements of one catepory can be loose,

i
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HUMERATION BEYOND TEN
We bepgan our investigation of mathematics with the child by working
within the lirits of tem. HMext we presented the decimal system,
How we turn to the work with the numbers 10-20 and ?0-90, And be-
cause the child has already seen the general view of the whole
number scheme, he can move towards this detall with interest amd
understanding,

THE SBEGUIN ROARD 10-19
The Teen Boards

Matarial
1. A small box containing the ecolored bead-har atair, with one
eaclh of the bhars from 1-9,
2: A box containing relden ten=hars,

) 3. A box containing two rectangnlar slotted boards, color grey,
ench with 5 sections, .and all exeept the last (on the second
board) marked 10, in blue,

4. Wooden tablets, alse grey with blue numbers, from 1-9 which

fit onto the =slots.

Presentation
- of uantitics (Boada)

1.

2.

Purpose

Begin by laying out a vertical row of 5 ten-bars, and indicating
one ask: What ias this?
Then say: With this ten and a one (placing the colored one-
head at the top of the Firzt ooldem ten), we make
11, Let'"s eount it,
"We hawve one ten and two, and the mmber becomes 12,7
Continue through 13, 18, and 15, azking the child to add the
smaller bars if he is understanding quickly., After each
wumber is formed, the child should have the opportunity to
say the new word or count it.
If necesgary for geod comprehension, use the second and thicd
period lesson after intreducing the first five, 11-15:
Show me 13,
How ig it Formed?
What is thia?
Will wou count it?
Fow introduce the next Four numbers, First laying out the 1ine
of ten-bars and then adding the eolored bead-bars with the child's

‘help,

When the nine numbers are all laid owt in beads, ask the child
to count them inm order. Then uwase the second and thicd periods,
Show me 15,
Show me 17,
What i3 thia?
Mow ask the child to count the mumbera in order again, and then
ask him to count them backwards, Finallv, a8k him to eount them
forwards and backwards without looking.

‘DIRECT AIM: To learn the numeration from 10-19 forwards & backwards,

22
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ation
b Birmhn'ia:
Flace the two boards side by aide, but spaced about 10 ¢ém, apart,
on the table and ask the child to lay ocut the wooden tablet= in
A row in a convenient place near the hoards,
Mow agk the child to look at the two boards and indicating the
firet ten, ask: What is thia?
(and the second: What is thia?

Yea, we have all tene on this board,
"ihen we formed 11 with the bars and beads, how did we make it?

(With a 10 and a 1.)

Try to do the same thing here. .(and if necessary the Ficst
time, show the child how to slip the wooden one tablet onto
the right aide of the 10)

Now ask: How is 11 formed?

With a 10 and a 1.
Mow how will we make the number 127
Yes, a ten and a ? make 12,7
Will you make the 12 for us on the board,

5. Continue through 13, 14, 15, 16, 17, 18, and 19, Continue to

say a5 the child places the tablets: "With a 10 and & 4, we make
4.} ete, Also note during the completion of the numbers that
the wnit number, the tablet, always i3 placed over the zoero.

6. When all the numbers from 11-19 are completad on the board,
have the child read them forwards and bhackwards. If necessary,
uss the asecond and third peried leszen for reinforeement while
the tablets are in place,

Then remove the tablets and say:
Will you show me 15 on the bhoard?
(If he puts it in the wrong positiom, show
him the correct position, counting to
that number to find it.)
How count for us to the pnumber you have made, besinning with
the 11,
Repeat this exercise of having the child form the numbers and

counting to them with several other numbers,
8. Mow agnin take the tableta off, and form one of the numbers,
asking: What is this? (1K)

10,

Furpose

What is thisTecomccccaa-and here, Finish with 19---=-=
"What do you think comes next? Our space here is empty,
What comes after 97

Pow im the ten Formed? NOTE: This imformation should be
After 19, comes 20, introdiiced only if the ehild
How is 20 written? aska about the blank section.

With & 2 and a 0,"
"Row, if we want to go on sfter twenty, we have to use the other
boards.

DIRECT AIM: To learn the names and the sequence of the numbers

from 11-19,

=
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B EXRRCTSE:
Matching the Quantities to the Symbals

1.

2
i,

e, Purpoae

Place on the table the two teen boards and the froup of woeoden
tablets from 1-9., Also the ten-bars amnd the colored bead atair,
Ask the child to form the number 11 on the board,
Then say: MNow will you make the 11 right here (indicating the
left side) with the heads. low is it made?
With the 10 and the 1. Yeas,

"Now will yvou finish making the numbers on the board, and Tor

each one, made the same number beside it with the beads?™

The child can complete thi= exercise by himself, . , Lo see if

he can match the symbol and the quantity. When the teacher

checks to control error, she might use the second and third
pericde: Show me 17, What {s this?

Also a good time to note that after 19 comes 20, made of two tens,

DIRECT AIM: To find out if the child “nows the symbols and the

quantitics for the numbera from 11-19,

Cantrol of Lrror Teacher

THE SEGUIN ROARD 10-90
The Ten Boards

Material

1. A small container of the polden unit beads,

?: A box containing wolden tens,

3. A box containing the two rectangular slotted honrds, color #rey,
each with 5 sectionas, and the first board nustered 10, 20, 30,
40, 50 and the second numbered 60, 70, 80, 90 and the last section
blank, All numbers in blue,

4. wWooden tablets, also grey with hlue numbers, fFrom 1-9 which fit

in the slots,

Presentation #1

1.

2.

Flace the two boards, side by side with space between, on the table
before the child and close at hand the box of folden tensz,
Indicating First the number on the hosrd 10 ask:
What fis thia?
Then holding up a ten<bar, ask:
What is cthia?
Yes; this is one ten,
And place the golden bar to the left side of the symbol.
"lere we have two tens.” (holding up the two golden tens)
‘We call two tens twenty,' _
“Ten, twenty." C(as this is said, place the golden tens, one
at a time to the left of the number, beginning
next to the board and ecounting out.)
"Here we have 3 tens,
We call the 3 tens thicty,
Boww count with me---10, 20, 30,
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10.

Il.

1z2.

13.

14,

Continue this pattern through &0, 50, 60, each time placing the
ten bars to the left and counting by 108, At 70, or perchaps
before yvou may ask: (indicating the next number)
How many tens do you think w011 need to Form this member?
Yes, seven tens.
We call 7 tens seventy,
Then 80, with child's help on number of tens and the countimg
by tens which he may be encouraged to deo all along.
And this 1ast number, how many tens do vou think we"1l need here?
Yes, nine. We call nine tens nincty.
{And proceed to count by tens)
Bring the child"s attention to the similarity of the unit name
and the ten: Ffor example, six and sixty, Also note those that
are different, speclfically 70, 30, and 50,
How hawve the child count by tens indicating the symbols with
his finger. And them asv him to count the tena backwards,
Then beginning at 10 ask:
Hens many tens are here?d
And how many tens in 2079
And hew many tens in 30¥F . . . . .until vou reach
How many tens in 907
Now indicate the empty sectiom and sav:
Here I have nothing,
What do you think comes next?
How many tena? 10. (place another 10 bars on the left here)
We alrveady know that 10 tens is 100,
How place the hundred sgqvare beside the empty section, saving:
Here is our hundred,
We'll place it here instead of the 10 bars of 10,
How the teng are not loose, hecause this is something different,
somcthing new.
Remove the bead bars and ask: Show me 20,
Will you form ft? {ehild places bars}
Third period: What is this? Ulindicating number)
How do you Form it¥  (apgain child places beads next
to number. )
Or teacher may form the quantity next to number and ask: What iz it7

NOTE: Missing from the list of materials s the 100-square. Also

it iz nesded in the next presentation

Prescentation 2

The
Moar
BO,
one

2.

child mow “nows 1=1% and also the tens: 10, 20, 30, 40, etc,
he learms to count to 100, one number at a time, In doing

he is again working towards an understanding of the rule that
cannot hawve more than nine loose uwnits of any category.

Plage the ten boards again side by side on the inblc and also

the wooden tablets from 1-2. Also on the table is the hox of

ten hara and the container af wnlt beads,

Agk the child First to count out ten unit beads, placing them

one by one in a vertieal line beside the number ten on the board,

When he places the tenth bead say: You vemember that we can't
have more than nine of anything. What coanm we change these
beads ford

fﬂ‘.




3.

e

Pur

And place the ten bar beside the ten,
"What comes after 107
Let's add one bead to the tem,
and it becomes 11, And we'll put the 1 (tablet) next to the 10,
17 and 1 makes 11."
Continue adding unit beads and changing the unit tablets threugh
19, Then say:

If we add one more, what does it become? (70)

But we cannot have 10 loose beads,

We duat change them for a ten.

Mow we have two bens.

We hawve 20, d{amd the teacher moves the two bars into s new

position next to the symbol 20)

Bow add unit bends and change number tablete next to the twe
ten bars saying:

Mow 20 and 1 makes 21, . . Lete,
At 29 zay:

With one more we will have ten, %0 we need another tem.

And three tens is 30, {(moving the bars down next te 30)
At this point the echild may want to continue with the beads and
tablets on his own. Or if he seems to know the muwmeration well,
wo might ask him Lo simply count batwesn the tens, or write the
numbers in his notebook. . .noting the addition of another ten
at each new section that he reaches,
At 90, however, tell the child that we must again count with the
unit beads and the tablets because something very important is
going to happen. Proceed te 99 and gsay:

Now what happens when we add the next bead?

What does it become?

We must exchange thia group of ten units for another ten,

10 tens is a hundred,

But here we cannot have ten loose bars, We need the hundred

square, We have passed to sonething new.

99 and 1 unit takes us to semething different,

&

P
DIRREGT AIM: To make the child become =killfull in counting From
1=100,

NOTE: After the special study for the paszage from 1-19, the real

diffienlty is past. HNow the numeration frem 20-100 is

very quick. And socon the child will realize that only

nine numbers come into play. Durine this presentation, then,
it is important to allow the child to do the counting by
ones as quickly as he is able, counting aloud, writing

the mmbers. Only from 90-99 {s it particularly helpful

to use the full demonstration of the pumeration one by one.
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EXERCISE, . .POR THE TEACHER

If the Seguin boards are not available, the same presentation can
be given with other materials.

The numbers 11=19 can be presented with the RED AND BLUE RODS and

the number cards, the simple first set of white cards with red numbers
from 1-10,

Both the teens and the tens can he presented with the bead material
and the number cards,

It is enough to use vour mind,

- T




NUMERATION FROM 1.100

Tha
The

Materis
1.

2.

Chain of 100
Chain of 1000

1l s
A chain of 100 beads, wmade of 10 rolden bars linked together,
#ach a 10-bar; the chain hanging cn a hook,
A chain of 1000 beads, made of 100 rolden 10-bars 1inked topether,
After every 10 bars, there {8 a ring from which the chain is
hung on a series of hooks, (This must be done very carefully,
and the child must be helped to see how to hang the chain orderly
and how to take it down carefully. Draping it ever his arm at
the rings seems to work the best.)
Iwa envelopes containing paper arrows, one marked 100 and one
marked 1000,
a, Fnvelope for 100 contains: 9 tiny green arrows, numbered 1-9
9 small blue arrews, numbered 10,
20, 30, B0, 50, &0, 70, 80, 90
1 large red arrew numbered 100
k. FEnvelope for 1000 contains:
tiny freem arrows, 1-9
small blue arrows, 10, 20, ete.
large red arrows, 100, 200, ete,
veary large gfircen arrvow, 1000,
NOTE: ‘These arrows should be displaved in order before each
presentation, Perhaps displayed on a tray for ease
of working and later the child, workins alone, may find
this a convenient way of keeping the arrows straight,

=l -

Fresentation

The
1.

2a

100 Chrin
Lay the 100 chain atretehed out on the table and introduce it
saying: This is the hundred chain, How {8 it formed?
Llet*s count how many tens are here? 1, 2, 3, . . .
How let's count this ehain by tens, 10, 20, 30, ..
"Would you 1ike to see why we eall it the hundred chain?
Proceed to lold up the chain to form a hundred square,
"Look what we have made,
dhat does it Took 1ike?
Let's see if it is the same as our hundred square?
And at this point, place the square on top of the felded chain
to show the equality, Point of IMPRESSION.
Fow streteh the chain again to length and show the child how
te nlace the tiny green arrows by each of the unit beads in
the First ten, saving: We know that there are ten wnits in
every ten, Let's mark them beginning
with one,
When we reach 10, we place the blue 10 arrow beside that bead,
How we are ready to count the teens by moving the green arrows
up ona ten and wo aay:
What comes after 107 (11}
And what is 117
It is ten and 1. (placing at thiz point the 1 en the First
bead of the seconmd tem)
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And after 117
What is 12¥
it iz 10 and 2.
Continue through the teens and place the blue 0 arrow on the
20th bead,
At this point the child may continue te mowve the green arrows
to form 21, 22, 23, ete, Or he may count aleud, indicating
the beads with his Pingers and simply mack each ten with
the blue arrows. (It fa hiphly possible that he will not
want to take the time to continue moving the arrows one
number at a time,)
At the end, have the child place the red arrow indicating the
100th bead and aay: HNow let's put the hundred (square) at
the end to show that it -is the same,
4 hundred heads,
Have tha child count by kens Forwarda and bactwards, indicating
the tena,
Alac he may 1ike bo say all the numbera 1=100 hackwards,
At Ehis poink, he may alse 1ike to write all the numbers in
hiz notebook,
When the teacher comes te check the correct placement of
arvows, a food opportunity te use the second and third
percicd lessons, making them as difficult as the ehild is
ready For: Show me 70,
Show me 56,
Where would yweu look For Lt?
Use the arrows to find it, or count with your finger.
What is this? (50)
What is this? (E8)

DIRECT AIM: To learn the numeration fram 1-100,

To help the child become akillful in counting by
ones and by tens,

L
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Moving Towardes Underastanding

At this point the format of the album changes. The change
reflects several important idess:

The aims, both direct and indirect, are presented
Firat so that bearing in mind the idea of the
overall purpose, we may proceed to implement it
with the material amd itas presentation.

There is an approsach to the 1iturgy.

Tt is an effort to sce clearly the progresaion of
ideas presented verbally, and to understand

the coneisenesa in their simplicity.

Theres is now an understanding that we must stir
the interest of the elementary child and then,
ag epon &% he is ready, let him continue the
waork of Lhe presentation or the swxersfse,

Thus we allow him the Freedom to expand his
interest and to abatract when he iz abla.

Cetober 26, 1973
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The 1000 Chaim

To have the ehild learn the mumeration From 1-1000,
To help him become skillful in counting by ones,
by tens, and by hundreds, *®

Direct Aim:

Materials
1. & chain of 1000 beads, made of 100 golden 10=bars 1inked together,
After every 10 bars, there is a ring Erom which the chain is
hung on a series of wall hooks,
2.  An envelope marked 1000 containing: 9 tiny green arrows, 1-9
% small blue arrows, 10-90
9 larpe red arcows, 100-900

1 very large green arros, 1000
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3. 10 polden hundred-squares and the 1000-cube,

4. A long corridor; perhaps a long Felt strip on which the chain
may be laid ok,
Presentation
1. Create the visual impression 1. This ia the chain of 1000,

af 1000 by JTayving the echain on
the table with the 100 bars
lined wp in rows of 10,

Look at it carefully,

2: Pace a hundred square over each 2. The chain iz made of 10
proup of 10 bars, hundreds,
Let"s count them,
@00, and onec more fs 1000,
3. Stack the squares and compare 3. If we put the 100s together,
it to the 1000-cube, what do we make?
Mme we are sure thi=s iz o
s chain of 1000,
It is Formed by 10 hundreds,
4, Display the chain stretched B, HNow let's count this chain
to ite length im a corridor or and nplace these arrowvs Rext
curved on a large table; present to the earrect beads,
the arrows arranged in order,
3 Show the position of the Firast 5. This is one,
10 green arrows, the first two Thia is ten.
blue ten arrows, Hawve the Ten and one is 11,
child continue. He may count After 19 comes 20,
with arrows, simply alowd, or
write the mumbers,
6, A 100, place the red arrow and 6, We mark the hundred with
then a hundred square beside it, a hundred square,
7. Show the ¢hild how to move bthe 7y  Bow we begin bo count 101,

tena to counkt the secomd hondred,
Allow him to Finish the exercise.

102,
This ia 110, We mark (¢
with the blus 10,

Will wou go on now to count
the chain of 1000,




o

10,

INDIRECT ATM:
HOTE:

At the l1ast bead the ehild
places the large pgreen 1000
arrow, Add the cube at the
ond.

Exercise: count by 108 and
1008,

Fxereise: second and third
period lesftons,

importance of the zero,

1,

Dutr ehain ig 1000 beads,
This is 1000, too,

Will wou count the chain
now by hundreds?

Show me 200,

This is 2 hard one.

Finmd 417,

Where will you leok For it?
What iz this?

To begin an understanding of how the powers of 10 inerease,
With the 100 and 1000 chains, the child again sees the
This time, by obzerving the

fraat difference in the length of the two chains, he
observes that the addition of only one zero greatly

increascs the quantity,

fle gets a visual idea of the

proportional incerease with the powers of ten,
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THE RED AND RLUE BRODS
(numeration From 1 - 10)

Materials

1. Ten rods representing each number from 1 thru 10, lengths dif-
fering from one to ten parts accordingly. The one-rod is blue,
the two-rod is blue (part one) and red (part two): the others
follow the pattern with alternating parts of blue and red,
HOTE: Each part is 10 centimeters, thus one decimeter,

The 10-rod, then, is one meter,

Each side of a rod measures 2,5 ecentimeters, so that
the volume ratio between the First and last rod is
always 1:10,

2, Sandpaper numerals, durable hand-sized tablets of dark blue
with the numerals from 0-%9 raised in sandpaper (for the tactile
exercise), These numerals are set slightly to the right side
g0 that the tablet may be held eazily with the left while the
right hand fingers trace it,

3. Wall charts of a rectangular shape, a blue background and the
sandpaper numerals again corresponding to the tablets,

k. A smaller set of numerale printed om cardboard and including
the whole numeral 10, f.e., 1,2,3,84,5,6,7 8,910, No zero.

Presentation

NOTE: “The child is, in this presentation and exercise, forming

the mumeral concept of the quantity for each number from
one to ten. Thus, each rod represents a static quantity:
an entitys And these ten quantities, along with their
relationship to each other, form the base of our own
system: the decimal ayatem,

1. Begin with five rods (1-5), unless the child is ready, and
then it is posaible to hepgin with all 10, Pick them out of
the whole group or bring them alone to the table or mat,

2. Place them without order on the table,

3. SBay: This is one,

This {8 twa,
Then count the two, using the one-rod as an indicator: omne, two.
Then say: This is three.
Mae, two, three, {again indieated with the one-rod),
Continue in this manner until each womber {8 introduced,
The child may join In the counting as each proof is made.
k, Then say: Show me 1,
GCan you count {679
Continue this second period through the numbers,
S, Hay: What is this?
Count it,
Continue this third period lesson through the numbers.
6. Continue adding rods if the child “nows this well,
EXFRCISE: a, Ask the child, as you pick up one of the rods,
to "bring me the rod that cowes before thiz one,™
b, BSay: What is it?
¢, Then ask: DNring me the one that comes after thiz one.
d, Say: What is {t7







Purpose
DIRECT AIM: 1. To teach the fidea of the gquantity of the numbera
from 1 to 10, and thelr names, Thus to acquire
the concept of number, and how many units conatitute
cach number from 1 ka 10,

2. To memorize the succeasion of numbers from one to
ten, and to learm those names of progression, { first,
pecond, third, ete,)

INDIRECT ATM: 1. Preparatiom, unconscious, for the decimal system,
and thus for the metrie system as well,
Control of Error
¥isual: Child secs that the colors either lime up or they don't,
Also views the stairstep periphery,

Ape 6

SANDPAPER NUMERALS

Materials
1. 5Small wooden box whare the numeral cards are placed, in either
of two sections,

. Dark blue mmeral tablets (cards), hand-sized, for the nwmerals
from 0 = 9 which are raised in sandpaper and placed slightly
to the ripht of the center of the carcd.

3, Wall charts of light blue, rectanrular-shaped, with corresponding
raised sandpaper numerals,

Presentation
1. Decide how many numerals are to be presented. (perhaps start

with five, 1-5)
2. Lift them from the box, containing only those to be introduced,
oné by one, and say: This is zero.
I will show you how It is writteniesssss
And as wyou say this, trace with the fingers the motion of the
written numeral along the sandpaper.
3. Then msay: Try ik,
Be sure that he has seen it and imitated the motion correctly,
&, Second Period Leazon: Say: Show me zero,
e dlo you write it?rl'|ililllli
Inviting the child to trace the sandpaper, or if inclined, to
write Lt on the chalkboard or with pencil amd paper.
5. Third Period: Say: What is this?
How do you write iE?
fi, Wae the throe-period lesson with the wall charts and the numeral
cards, BEx,: Pick up one card and =av: Pind this one., (on the
wall ebhare)

Purposse
1. To give the child the corresponding symbol for the quantity,

2: Preparation for writing numerals,
NOTE: Both are direet aims,
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MATCHIRG THE MNUMERALS WITH THE RODS

Materials

1. The red and blue rods.

2. Sandpaper numerals, on the dark blue tablets,

3. Zmaller white cards (cardboard) with red nunbers on them,

the nmbers 1, 2, 3, &4, 5, 6, 7, 8, &, and 10.

HOTE: The sandpaper tablets prepare the mechanical process of
writing the mumerals, The white eards, now introduced im
this presentation, introduce the walue of the nunber---whiech
is a mental process of learning,

Prescenkaktion
1. With the white cards in hand, lay the 10 alone on the table
and say: This is ten, (child has not seen this number before, )
And then: Ten is made with a one and a zero.
2, Then place all the cards in random order on the table, and say:
Notice that this card is twice as big as the others,
(indicating the 10 card) and we can place another
number on this part (First half) or this part (second),
Demonstrate this combination of the ten with another number with
several of the eards.
3. Reveal the red and blue stair (reds), already prepared in order
on the same table, :
%. OGive the number cards to the children one at a time and say:
Thia is one.
Will yvou put this number on the carrect rod?
(If ehildren hesitate, or it seems necessary, place the first
one correctly to the left of the correct rod vourself)
Continue until all rods are identified with & card,
EXERCISE: a, Take a rod and the ehild to Find the corresponding
card (number), Both materiala in randem order,
b. Take a mumber {(card) and ask the child to Ffind the
corcesponding rod,
¢. Use many children in exercises as most elementary
presentations are given in groups of at least two,
All can participate.
EXERCISE: a. Separate the cards and the rods some distance apart
im the room, perhaps on twoe tablez at difFFsrent ends,
b. Giwve the ehild a red, ask him to look at it carefully,
and then po and bring back the right nimber card,
On return, s.y: What womber is it?
Will wou count it to make aure?
¢, Hepeat, but berin with the mmber card,

Direct Alm/Purpnac .
1, Te introduce the number walue, that which corresponde te the
previously formulated idea of quantity.
2, 'lo give the idea of the hierarchy of numbers, (10, 11, #0, etec.)
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TDEA OF ADDITION AMND SURTRACTION
Materials
1. The red and blue reds,

Pregentation

l. With the red and blue rods arranged correctly in the stair,
say: What is this? (holding up the ten rod)
And then: Let's see how we can form a ten with the other

rods. We can form many tena,

2, "Firast let's put the one with the nine, . .and here is tem,
Mow let's »ut the two with the eight, . .and here f8 ten,
How wie put the three with the sewven, . .and here is ten,
Now we put the four with the six., . .and here is another ten,
Finally, having placed each of these rods tofFether with
another, we can say: We have formed ten in four ways,

3. Then, pointing to the five-rad, we comment:
"Put we have n Five left over,
What do we need to make thiz a ten?"
And then we show how the five can be turned over to Fill the
empty five and say: Two 5"s make a 10!!

4, Then we make the opposite demonstration, aaying:
"If I take this one away From the ten, I have nine.

Will you count it?  (the remainder)

And proceed with the other minua operatioms thusly.
Child counts the remainder each time, and if it looks neceasary,
we can replace and recount the whoale ten First, and the two parts
afterward.

5. Finish with the return of the five to its original position.

"

Purpose
DIRECT AIM: 1. To find out Lf the child has understood the

quantities from 1 thru 10.
INDIRECT AIM: .1, To give an introduction to the ideas of additien
and subtraction.

THE SPINDLES
(There ig an important difference between the rods and the
epindles, With the rods, the quantity iz one whole. With
the spindies, they are separate parts that make the quantity.
The child himself must unite the guantity,)

Materials .

1. Two boxeas, each with divisions that mark of fF five comprrtments,
Ahove each compartment is written the number, from 0 = 9,

2. U5 wooden apindles. ({(This is error control==all are gone From

the container in whieh we present the spindlea when the presen-

tation is Finished)




