THE DECIMAL SYSTEM/THE FOUR OPERATIONS ¥ e

The child is now ready to approsch the four operations of the
decimal system: addition, subtraction, multiplication and
divizion., Each of these operalions can be carried out in bwo
waye: statie - without carcying, and dynamie - invalving the
process of carrying over, 1In the elementary school, we present
and work with dynamic addition and dynamiec multiplication, The
presentation of subtraction is statie, but the ehildren immedi-
ately begin to work with dynamic subtraction. For division,

we work hoth with static and dynamic. Before proceeding to
introduce the operations, we must teach the child what it

means to "carcy over, "

HOW TG CARRY OVER: A PREPARATION

Direct Aim: To prepare the child fer the operation of earrying
over .,
To learn the prineiple that no quantity of any eategory
can exceed 9, thus ereating the neeczsity of the
CACTY=0VET Process.

Materials:

1. 'The bead bank---a shelf supply of decimal system beads: P
golden units, tens, hundreds, and thousandas,

2. The number bank---a table display of the large numcral
cards in aorder,

3. On the table For presentation: a pilé of many unit heads,
one of ten-bare, one of hundred-aquares;, and a Few thousands,

Presentation

1. The child eounts the unit 1, We are going to learn how
beada, stopping at ten. to carry over,
First will veu eount the
unit heada hera?

2, Each time the child counts tem, 2. We cannot have 10 loose bends,
he exchanges them For a 10<bar When we come to 10, we have
at the bead bank. to change the units for a ten,
Will you bring one ten from
the shell in exchange For
the ten units?

2, The child places the 10<bar near 3. What have you done?
the unita and continues Lo count, Why haven"t yvou chanped these?
bringing a ten-bar for every ten How many units did you erigin-
he ecounts. UHe places the remain- ally have here?

3%

ing units next to the tens he has What happened to the others?
breught .,
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HMove the 10-bars over te tha
pile of tens.

The child now counts the 10s
and the 100s, following the
some pattern of exchange and
CATTY=0VET,

The ehild brings the numbered
cardas for each of the four
quantities.

Child placea the cards on the
corresponding piles,

i,

b

We can'™ leave these tens
with the units.

We have to put them together
with the tens=,

They have become (2) tens,

Bow will you bring the right
number cards for the amount

we have in each pile?

Vet many units will you bring?
Mow many 10z, 100s, 1000s?

The quantity we have now is
the same, but it has been
organized in another way,
according to the rules of the
decimal ayatem,

The rule saya: there cannot
be more than 9 of anything.

34




35

ADDTITTON

Direct Aim:

To give the function of the operation additiom.

Material
1, The bead bank,
2. The lacge numeral display: wsed for the sum,
3.

Theee scries of small numeral cards displayed in order on a

separate table: 1-%, 10-90, 100-900, 1000, 2000, 3000 in

cvery aet, Smnll numberz uwaed For the pumbers added,

4. Wooden trays with amall trays for units.
3, lLarge square cloth,

Presentakion
j Give three children a t[.'l.].r and 1.

6.

gl them o btake a combination
of symbols (2mall numerals) on
thelr travs.

Children put on their trays the 2.
corresponding bead quantities.

The teacher acts as cashier,
counting the guantity on each
tray to make sure the number
al beads corresponds to the
chosen symbol,

Each child takes his symbols off &,
the tray and makes it inte a
whole number,

Teacher places the three nur= M
beras one under the other,

Create the visual impression of [
addition: Teacher puts all the
quantities together on the aquare
cloth and makes a pouch containing
all the beads together,

Will wou make a number on

yvour tray from these small
cards? i

How take the beads you
necd to make the pusiber
youl have chosen,

o

Will vou take your number
cards now and make yvour
whole mumber togetherc?

We place our three numbers
catefully one under the
other 1ike thia, /

Now we are going to do a
wonderful thing.

Watch,

We'll put all our quantities
together,

We are going to do something
called addition,

The word addition comes From
the Latin word which means
to put topether.

Look at the three numbers vou
Ill.‘ﬂ-ug;l: =

We are putting these three
numbers together.




9.

11,

12,

Teacher reveals the beads
all topgether, The children
geparate the categories,

Children count the quantities,
When necessary they do the ex-
changing For the carry over.

When lessz than 10 are left in
the category, a child brings
the large numeral card for
the correct number of units,
tens; hundreds, thousands,

When all categories have been
counted and identified with
the symboela, a child makes
the aumber together,

Teacher places the +, =, and
the __ arownd the numbeps
to indicate the operation.
Finally places the sum,

Child copies the addition in
his notehook.

140,

11,

1z,

How that we have put all the
quantities together, let's
gee what wa have,

First we most put all the
units together, all the
tens, the hundreds and the
thousands,

How let's count to see how
many we have together,
Will vou count the units
Eor us Ficat?

That is ten units,

What must vou do now?

Bring now the hig numeral
eard For the number of
uniks we have,

What shall we put here if
we have none?

Will vou make these now
inte gur number?

Will you read the number
you have made?

These are the signs of addition.
This is the sum of our addition,
the number that kEells how

many we have when we put

these thres together,

When you write this in

your notebook, wateh earefully
bo weite the uwnits in a

line, exactly one under the
other; and the tens, the
hundreds, and the thousands.
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SUNTRACTION: THE TMPRESSION: A& SHORT COMEDY

Direet Aim:

To dramatize the Function of subtraction: one person

has a large quantity and then a persen whe has nothing

takes something away.

Material
One tray prepared with a large quantity in beads and the

1,

2.

corresponding large numerals,

Three trays prepared with no beads, but each with n number
made of the small numerals, the total of which equals the

quantity on the Ffirst tray.

Example: 7968 (First tray, large numerals)

3210

1533 (Three trays, small numerals)

3N

This must be a statie subtraction,

Presentation

G

2.

3.

Teacher holds the tray with
large quantity, and giveas the
three traya to three children.

Teacher counts cach ecategory on
the tray to verify the numeral
and then puta the numerals to-
foether to make the number and
gets it to the rlde of the travy.

Firat ehild comes and tates the
quantity in beads indicated by
the mumber on his tray.

Teacher counts what is now left
on his tray. And then geta the
corresponding large numeralas,

Second child and then the third
each take their indicated gquan-
tities,

I am a wery rich man with
alak af mansy,

fnd here are three poor
children,

You, poor child, may come
and bake away the quantity
of your mwmber,

How T hawve much less money.

My money has become =o little,
Few T have nothing,

You children have taken it

all away.

I am a poor man,

-

.
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FREPARATION FOR SUBTRACTION

Direct Aim: To give the idea that in order to take away, =omctimes
wie must break the gquantity apare.

Haterial

1. One tray with a 1000-cube on it and the large 1000 mumeral eard,
2, Another tray with only the small numeral eards 999,

3 The boad bank,

least one series set out,
Presentation

1. Teacher holds the tray with 1.
1000, and gives the ehild the
tray with the amall number 999,
Places the large numeral carcd
1000 on the table,

2. Child exchanges the 1000 for ten 2.
100s,

3., Teacher eounts the 100s, 0

4, Child changes one 100 For tem 108, 4,

5. Repeat the process for fens and i
Einally distribute the 9 units.

6, Teacher places the small 999 a,
below the 1000, which she has
placed already to the side, Then
places the =, the @ and i
Finally the zmall numeral |
showing the difference,

k. The large mumeral display and the =mall pumeral diaplay, at

T howe 1000,

Coma and ask me For the number
that Iz on yvour tray,

It will not be casy to give you
999,

Now ean I de 17

I must change this quantity.

If T have 1000, how i= it
formed?

How many hundrods?

Then go and change this 1000
for ten s,

We ahowld count them:
300, . L1000}

He have 1000 again,
How T can give you 9008,

But you want somcthing more,
What do you wint noss?

100, 200

How can I give {t Eo you?

I will eount these units out,
and I ean give you 9,
I am left with only 1,

These are the zigns of a
subtraction.

In addition we put things
tosmether,

In subtraction we take one
quantity away from another and
we got a smaller number,

What did T have 1eft?

That is our answer=-=1,

e
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MAEKTRG A& SURTRACTION

Direct Aim: 1. To give an understanding of the concept of

gsubtraction: to toke away,

2. To make sure the child understands that a quantity
of the next hierarchy can be broken down into
parta to be added to the lower hierarchy,

3. To pive the Function of the operation subtraction

and its check.

Materials
1. The Lead bhanlk,

2. DUDrdered digplay of large numeral cards,
3. One series of small numeral eards in an ordered table display,

b, Wooden trays,
5. Box econtaining operation signs.

Presentation

1. Teacher writes a subbraction 1
problem on the blackboard or
o1 paper, Dynmamic subtraction.
Example: 4392
= 3878

2; Dne child takes on his tray the 7,

bead quantity and the large
mmerals for the minvend.

3. Becond child takes only the a,
small numeral eards for the
aubtrahend.,

4, First child counts his quanti= i,

ties, makes his numerals torether
and nlaces the number on the
table,

5. BSecond child places his small 5:
numerals under the large ones,
and one then places the corrvect
aubtraction sifng to show the
oparation that [s taking place,

We are going to make this '
subtraction.
HWill wou be the rich man? ; ,r"'—n,ll

On your tray take the boad
quantity For this larpge
number and the bipg numeral
cards.

You will be the poor child,

Put on your tray ohly the

gmall numerals for this number

that you are gaing to take

avay from the rich man, L

Count your money now, rich man,
Showe ws how mich you have all
topether,

Will wou place that numbor

on the table?

How will vou put your smaller
number under that one to =how
how much you are taking away?
We must place the subtraction
£igns here, too, to show what
operation we are doing,

Where do they go?

i
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i1,

Second child aska For his 6,
number, beginning with units,

If the rich man does not have
gufficlent unitsa, the asceond

child exchonges a 10-bar for

Eon more,

When the exchange is made, the 7.
First child counts them all snd
gives the second the nember he
requests,

The process repeats: the seecond
child requests 10s, 100s, 1000a,
changing the necessary quantities.
The First child counts them out
and giwves the correct amount.

Firat child cownts what he has . . 9,
laft; takez the small nunecsls

Eor cach quantity, and makes the
difference number, placing it

Below the 1ine.

Teacher shows how to check the 10,
answer, Puts the two small bead
quantities on one tray together,

On the table arranges the two

#mall mumbers together with the
addition aign. Puts the larpe
nunber aside, separated into

the & numerals:

= EE

Children count units, tens, 11,
hundreds and thousands, making
the necessary chanpes whenever
10 of one category iz counted,

Dur poor child may ask for his
number and take Lt away.

He must ask Eirst for the
units,

Are there enough?

How can he make more units so
that the rich man cen give him
the right nuaber?

Count your unita,
Now you have enough to give him
what he nceds.

How much do you have left?
Count it and then get the =mall
nusrala to show that number,
How make the marie number
and plaee it here below the
1ine,

Thiz iz the number we have
left, our answer,

What Ls it?

Why did we make It with the
amall mumeralaz #®

How we cen make a check: We'll
put the quanmtity we took away
together with the gquantity we
had left,

We ahow the gquantities hawve
been put together by paking

an addition with eouk amall

numeTals,
[4392] 3878
2 + 511
3378
514

Let's eount how many we hawe
toesether,

How many units are thera?

Vhat must we do with these 107

40




11. After each eategory nombers 11. Place the unit esrd we have

!EEH than ten and the count here on the units you have
iz made; child places the lacge counted,
mmeral, already on the table, Are they the same?

on that catepory.

12. When all categories have been 12, Make our big number together
counted, child makes the large now and place it under the
tumber together From the Four 1ine,
numcrals, and places it under Together the numbor we took
the 1ine, away and the number we had

J8T8 left make the big number
+ 51§ rh:at'::uur rich man eriginally
had,

= {4382

Control: Putting together the rubtrahend and the difference to show
that their sum = the mipuend.

fge: After b,

® NMOTE: When the result of the subtraction problem has been placed,
the children should copy the whole nreblem in their notebooks.
Again, when the check has been Tinished, they should copy
Ehe addition in their notebooks,

PR S i P SR L P
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MULTIPL.TCATION

Direct Aim:

Materinl

L
2.

The bead bank,
The large numerals display,

The three series of small numerals dizplayed in order:

To give the function of the operatfion multiplication,

each

seriea with the numbers 1-9, 10-.20, 100-900, 1000, 2000, 3000,

Wooden trays.

Several blank square cards on which the multiplier {s written

during the presentatiom.

Prezentation

1.

b,

Give three children empty travs
and ask them to bring the same
number from the amall numerals,
Cehree series)

Children take the corresponding
bead quantities on their trays
and place the small numerals

on top of the quantitics,

Teacher counts quantities &n
each tray to be sure they are
the same, Counts 10008 first,
then 100s, 10z, uvnits,

Proceed as in additiom,

One child places the three small
numbers (symbols) en the table,
gshowing addition and places the

raddition sipgne,

1.

2.

3.

Second ehild places all the beads 6,

together on one tray and counts
them, The third child helps by

making the necessary chanpes for

the "earry over" operations,
]

As the children finish counting

cach category, one brings the
large numeral card to show

the total,

7.

Each of you muat choose
from the small numeral cards
the same number, and bring
it on your tray,

Mow take the bead gquantitics
to show yeour member,

Place your small numerals

on top of each bead group.

We are gpoing to put all these
quantities topether now 1ike
an addition,

Will you place our number cards
here to show the addition we
are making?

We will need the signs of
additien, too,

Will you (two} put all the
beada together and count

them, beginning with the unitayd
Remember that when we count

to ten of one thing, we

must change i¥ for something
different,

When vou have less than 10
unikts, count them and bring
the big numeral card for
that number,

Then, as you count, bring the
large numerals for the 10s,
tha 100a, and the 1000s,




9.

10,

11,

12,

Child makes the whole pumber B,
with large nuwmeral ecards and
placez the sum below ‘the

1ine,

Fxplain that multiplieation is 9.
an addition with the =ame

number.,

Show how it is written and peint 10,
out the function of the multiplier,
writing it on a blank eard and
placing it in position,

¥ i

Point out that when the children 11,
do this exercise bLogether, each

child must bring the quantity

in beads, but only one peraon

needs Lo bring the numersi cards,

Faphasize the Function of 12,
multiplication,

Fow will you make the number
for the quantities vou have
counted and place it below
the line to shew our

answer,

What have you done?

What is the difference bétween
this addition and the onea

we usually do?

This i8 A speeial addition,

It is also written in a special
WAV,

Pow many times did vou bring
the some nunber?

So we can use one number

and put away the other two.

We will write 3 on this

eard to show how many

tires we take th iz number.

We put it dewn this WY 2

s x [3) « (728

You have done a snecial addition
that has another name, It

is called multiplication,

Thia X iz the =isn of
multiplication,

This 3 tells me how many

times I hawve taken this mmber.
We say: 2,418 token 3 times

is 7,258,

When you make a multiplication
Lopether, cach one of wou

must bring the bead quantity
tar the number you choose.

But only one person needs

to bring the mumeral cards,

If two children had brought
the same quantity, what

nunber would vou write on

thias eard.

Hultiplication fs an addition
with the same numbor.

You make a ticket that tells
vou how many times bto take
that mumber,

il il S
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DIVISTONR
Division is characterized by the fact that the same quantity is
separated into EQUAL parts, as many timez as we indicate,
When we make a subtraction, we separate a quantity into
separate parts, but these two parts do not have to be
cqual, Like mddition, the gquantitiea do not have to
be the same. In subtraction we are taking a different
quantity From the first. If we take the same one,
nothing ia left, The quantity we take away can be
shaller or equal, but never preater,
In multiplication, we nut together equal numberz, In division,
we are separating a number inte equal parts,
To make divizion clearer,; it iz preceeded by an active
operation with the materials which shows the child that
this quantity we have has to be divided inte equal parts,
Apgain, we are only presenting the Function of the operation
without any calculation., With the decimal system, we are
giving the child distributive division whieh means to distribute
equal quantities. We give equal quantities to each child,
There {s amother important, differemt division: group
division, which we present with other material.
Divieion is subdivided into 2 parts:
Divisfion with a divisor of one digit.
Diviaion with a divisor of two or moro dirits,

g
.

DIVISION: ONE-DIGIT DIVISOR

Mroet Aim: To give the functien of the operation diviszien with
a ene-=digit divisor.
To show that the result of a divi=ion f8 what one unit geta,
Material
1. The bead bank,
2. Une set of large nmumerals displayed,
3. Thiee series of small numerals,
e Wooden trays,
5. Mank cards on which the divisor is written during the presentation.

Proescntation
1. Teacher aska child to bring a 1. Bring we the quantity 4,627,
large head quantity on a tray and on the tray,
to bring also the large numeral Bring also the big numeral
cards lfor that guantiky, carda for that number,

2. Teacher checks the quantity, count-2, T have W,627,

img 1000=, 100z, 108, units, Then I want to give each of you
she puts the numeral ecards together thrae children exactly
to make the mwmber and places it Ehie asme smounk,

on the table, {
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5.

To cach of three children, 3.
teacher gives an empty Eray

and distributes the quantity

on her tray equally among the

three, starting with the 10005,
Bxchanges, when nccessary, for

ten of the lower hierarchy.

When the units have been dis- i,
tributed, note the remainder,

Each child counts the quantity S
he received, ONE child goes to
bring the small mmerals to show

the guotient,

Teacher cheeka the quantlty with f,
the numerals on the child's tray.
Asks For o werification of the

game quantity on each of the other
two trays. Then explainzg the
operation division.

Bxnlain the Function of the divi- 7,
sor, -Show how the division is
written, writing the divisor on

A blank card and placing the sign

of the division. Finally, explain
that the guotfent {2 the amount

that one wnit gobs,

Mote the remainder, and uee another
blank card on whieh to weike ik,

T will begin with the bigrest,
Here i3 1000 for you, 1000
for you, 1000 for you,

If T give this last 1000 to
one, I won't be able to give
the other two anything.

What should I do?

I have one unit left,

I can't diatribute it ecqually
among three persons,

What can we do with this?

We can't do anything,

It is left over,

dince I can't distribute it
equally to vou, I will keep it,
Tt iz my remainder,

Each of you count the quantity
you have received,

Will you (specifying onec child)
bring the small numerals to
show the quantity wou have on
your tray?

Thia child has received 1,547,

How many did you receive?

Each person has received the

same quantity.

The thing we have done ia called
divieion,

We had a gquantity and we divided
it into equal parts,

That is why it is ealled division.

How many children are you?

llow mamy pacts did we divide

our quantity inte?

He put the numbers together like
this:

pearl+ (3] = aswa (3]

This number (3) is called a

divisor., It tells how many

parts we divided our hig nunber

into,

Vhat is our amswer?

‘It shows how much one person

fata,

Why did only one of you bring

the numeral eards Ffor the quantity?
W have placed Ebis sign (<)

here to show that we have mada

a divizion,

And this number (1) is the remainder,
It is the quantity I ecould not 46
distribute cqually.
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8. Point up the difforent use 8.
of the Targe and amall numernl
cards in the Ffour operations,
and the reasons.

Why did we stact with the large (
nuneral in diviaion?

What card did we vase For our answer?
What other operatlon have we

done that stsrted with a large
numeral eacd?

What eperation starts with a small
numeral cacd?

Why is the answer made with a

large oned

What other operation L8 1ike that?
Why 7

Control of Error: Teacher may check: the answer, or
Children ecan mate the nroof 2
To check division, the ehildren take what quantities they have received
and put them together. Then thev cownt Fhem, and with the large numeral
cardz, indieste how much the quantity i= together. This i in fact a
mul tiplication operation, but with the decimnl syatem materials, it is

a 3imple addition,




DECURTON DIVISTON

Direet Aim:

digit divisor.

To give the function of the operation division with & two-

Material
1. EBend bank.
2, 3Zet of large numerals.
3. One series of small mmerals,
4, Box of ribbons: # green (unita), 1 blue (ten),

AMso in the ribbon box can be found 1 red ribbon to represent
the hundred in centuriom diviasion (3-diyit), and another green

for the thousand in 8=digit division,

The functiom of these

two may be noted if the fquestion arises, but are not used in

this presentation.

Presentation
1. Call 14 ehildren, 1
2, "ne child brings a large quantity 2.

with the corresponding larpge
nunerals on his troy. The teacher
counte the gquantity and mates the
numher on the mak,

Hote the lengthy process of divi- 3.
dimg 14 ways, Bxplain the possia-
bility of one child representing

10, and &4 representing the 4 units.
Ask the other 9 ko return te their
seata,

Today we need fourteen children
to make a division,

Will you bring the gquantity
8,765 and the large numerala
for that gquantity?

I must divide this quantity
among 1% children., What am

I moing to do?

I have to mive to esch ehild the
same quantity,

Fut if I have to give out theoe
1000z one by one bto cach of

you 14, and then the hundreds,
one hy one, ete, . .that will
be a very long job,

Fince you are 18, we con play

A ogame,

We can say that one of you
represents 10 ehildren,

Will you be 10 children?

How many wmits do we hawve fn 147
Then we need O ehildren to
represzent each of the units,
Then: here is 10, you are 11,
you 12, 13, 14,

Hepe ia our 14,

The re=t of you may watch what
happens Erom your seats,
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Tie blue ribbon on the wrist &,
of the child who represemts 10,
greemn ribbons on esch unit

child,
Bopin distribution with the 5.
thousands, PFor every thousand

distributed to the ten child,
give the unit childeen one hun-
deed. When bFhere ate not
sufficient hundieds, a thousand
muat be exchanged for tem more,

Proceed through distribubion wmbil 6,
there are no vremalining 1000=,
Digtribute 1008, For every 100
given to the ten child, give 10

to the unita, Change hundred

for tens if necessary.

When we hundreds remain, Jdisteibuteds,
101,

If there iz a remainder, make note 8,
of what s left that cannot be
equal ly divided among 14,

What i=s the color of ten?

Then Tet®s show that this child
ia 10 with this blue ribbon.
dnd whot color ribbon should

wa use for the unit?

How we can ses that thiz child
is 10 and these four each one
unit.

If T give this tem child one
thousond, hew much must T pive

to each of the children who re-
present one unit?

I have to give them 100 because
100 is ten times less than 1000,
1,000 for you, 100 for you, 100
For you, 100 for you, 100 for you,

I have run out of hundreds,

What can I do to yet more?

I can change 1000,

How many 1008 are in 10007

1000 is ten times more than 100,
30. . .

When T rive this ten child 1000,

I am giving him 100 For each of o

10 ehildren. ’

I have pno sore 10008,

Wow T will distribute the 100=,
When I give you (ten ehild) 100,
what will T give each unit?

T must Five ecach of the units
ten times 1eA8==- and that Is
10,

hioar there are no more 10a,

I must divide the 10=,

When T pive this child vhe re=
presents ten a 10, how much

must T give to each unit?

A 10 to the ten, a unit te the unit.

We have one unit lefe,

I can't divide this equally among
14,

S0 T will keep it.

Tt i3 the cemainder,

P
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10,

11,

12.

Ao s

Foint out that the answer a9,
is what one person fets. To
emphasize this hawve the ten

child call the other 9 back

and divide his quantity among

them, including one part Mfor hime
sell to show the 10 pircts,

One child brings the small 10,
numeral cards for the gquotient.

Show the division operation onm 11,
the mat with the cards, and the
divigsor written on a blank

card, Place division signs and
write snother card for the
remainder,

When the ehildren understand well,
we ean axplain centucion division
using one child and a red ribhon
to represent 100, This hundred
child would receive 10 times thaok
iven to the 10; and the ten ten
Eimes more than the unit,

How we have nothing left to divide,
What is the result of our
diviasion?

How many children are you?

But her (ten child) quantity
does not all belonyg to bher,

It belongs to 10 children.
Hemember that our answer is what
ane Person fets,

We gave ten times more to the
child who represents 10: now

she will divide her=s equally
inte 10 parts.

Will you call the other 9 ehil-
dren back, and divide your quan-
tity equally among you ten?

Then we will see hiow much one
peraon {unlt) gets,

e answer Iz 636,
Is that the quantity one unit
ehild received?

Will wyou hIinH the small numeral
cards to show our answery

We need only one set of mmerals
because cach person received the
aame quantity.

Now we can shew the division we
have mada,

We hawve divided this large number
into soual parts,

Then we"11 write 14 on thizs eard
to shew inte how many parts we
divided o ]urﬁn fiumber,

This i called the divisor,

Will you place our division signa?
And here 1% our smswer, the quantity
that one unit sot,.

Why did we wae the small capds?

[a78] = (4] = ea6  [Ri]]

After the child understands well one-digit division,
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THE STAMP GAME:

PARALLEL EXERCTISES WITH THE DECIMAL SYSTEM &

MEMORIZATION

The atamp game takesa ita name from the original exercise which

was done with actual stamps that the ¢hild pasted in his notebook,
Becaune this was expensive and inconvenient and pensrally resulted
in work less than neat, the materials were standardized into
wooden stamps.
The exercissa of the atamp game provide an cxcellent oppor=
tunity for the child to work by himself with the wvarious
operations whereas the decimal system work is done usually

in groups.

HMaterial

1,

2.

ROTE :

3,

Wooden stamps f{n the hierarchical ecoleors:

green atampa for

unites on which is printed in black 1, red stamps for the
bundreds, blue stamps for the tens, and green again Lor the

thouaands,
NOTR:

With the decimal system nurerals, all the cards were
white and the numerals in the colors.

Hare the asguares

of wood are im the colorz and the numerals are in black.
In addition, all the stamps are printed with the 1, 10,
100, 1000 instead of the various nuvmerals.
Alao in the deciral svstem the eards are differsnt in
size, becoming twice as large for two numerals, three
times for the 100a, fowr timea the unit for the 1000a,
Mere all the stamps are the same size,

Four containers, one for sach hierarchy,

Presentation

The child can use the decimal svstem numeral ecards to form

the operaticns, but the work is time consuming and it is
preferable to simple de the work im the notebook.

Introduce the stamp game
materials,

Show the decimal system cards,
a anmpling and note the differ-
ences between them and the
satamps.,

Form a quantity with the stamps

Have the child form a quantity.

b,

In this game we have wooden
stampa to wor with.

This is the unit.

What color is it?

This is the ten. . .

What are the differsnces between
theae cards and the stamps?
What celer are the cacds?

What numerals de we have written
on the stamps?

All of our stamps are the =ame
aige,

What ia the difference in the
gizen of our numeral earda from
the desimal system?

We read this as a whole number:
1,324,

What quantity have you Formed?

iy




THE STAMP GAME, . .
Presentation. . .

5. When the material is understood, 5.
proceed with an addition.

6. Write the quantities on a slip: 6,
5363
+ 2179
and have the child read it and
copy it in his notebook.

7. The ehild then formas the quantities
one at a time with the stsmps, plac-
ing them in vertical rows under the
containers which ecntain the atempa,

“Humdredes
1
1
1
1

8. The ¢hild puts the stamps together 8,
to make the addition,

= = u-dgi

=]
=
e e el ll—-ll—rl-il—l-l'l—-g

9. How the child eounts the total, 9.
baginning firat with the units,
WWhen he has 10 units, he must
raplace them In the eontainer
and take a 10 which he adds to
hiz row of 10a,

10, Child counts, tens, hundreds
and finally thouzands,

Rowr we are going te do am inte-
reasting addition.

What quantities are we going to
add?

T

el ki s g b

What do we do when we make
an addition?
We put the quantities together.

We can discover our total by
counting the stampa we have
together.

What must vou do when you count
ten unita?

Then we may exchange them for
one 10 and add it to owr row
of 10a,

11. When he has reduced all rows according to the law of the decimal
ayatem, he coan rend hia total quantity: G542,

12, He writes the answer inm his netehook,

Sla
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THE STAMP GAME. . .

SURTRACTION

Presentation

1. The teacher writes on a slip a

subtraction: 3317 and says nothing more.
= 2085

2. Asaks the child to form the subtraction operations:

To find out if the child knows that he has to form only the
minuend---and then from that quantity, take away the subtrahend.

3. The child carries out the subtraction with the stamps:

He takes the subtrabend units Firste-=S-==bringing those
five to a position on the mat below the first quantity.

4. Hext he must take 9 tens from 1 ten—--so he must make an exchange.
He puts one 100 back into the container and adda ten 108 to
his row of 10s.

Fow he can take away 9 from the 11 tens on the mat. He hrinpa
those 9 down.

5. Continue taking away the 100s and 10008, performing the necessary

exchandas,

6. When the subtraction is completed, the child counts the remaining

stampa and writes the difference in his notebook,

7. Then he makes an addition, putting together the subtrahend and

the difference and counting the total,

HOTE: As the exercise progresses, the subtraction should contain First
one zaro in the minuvand, then two, then three---this enables the
child to quickly understand the process of the exchange,

MILTI VL ICATTON

This exercise with the stamp game i3 not often used.

The presentation procecds as for additiom, The Adifference is the
way in which the onerastion is writtem. The child writes: 2654 X &4 =

Then he lays out the quantity 2654 four times and counts the atampa
to gat the prodect, which he writes In his notebook,

-
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THE STAMP GAME:

DHwvision

Material

11 Tht same
. A box of skittles:

four colored bowls of wooden atamps.
containing 30 akittles of 6 typeas:

a) 9 small green skittles for representation of units.
B} 9 small blue skittles for the tens.

e} 9 small red skittles for the hundreda,

d} 1 large green skittle to represent a thousand.

e} 1 large blue skittle for ten thousand,

£} 1 large red skittle for a hundred thousand,

The skittles represent the divisor. . .that is, the skittlea
aubatitute for the childrean in the decimal diviszion,

might be 1, 2, o 3 zeros,

Divimion with 1-Digit Divisor

Green, red, snd bYlue discs---also contained in the skittle
boX===to be used when thersa {3 a zero in the divisor,

Thare

The only difference in the division sxercise here is that instead
of the group which wasz needed to represent the divisor in the

decimal systenm work, the child ecan work by himaelf,

He can uan

bigger divisers with ne trouble, . .and he can use zeros.

Fresentation
1, Write on a slip the divizfion: 1.
2: The ehild lave out the stampa 2.

to show the dividend.

Introduce the skittles, sstting 3,
them out to the right side of

the boWl--=the position where

the quotient will alwayas be

shown in columns. DO NOT SHOW

THE TARGE SKITTLES AT TWIS

MOINT,

Mace the number of akittles b,
needed to show the divisor in

a row horizentally to the rieht

of the bowls of stamps.

Proceesd with the division, ex- 5.
changing the stamps for ten of

the lower hierarchy when

I'll:-EEEII.IZ“_f 5

2,118 + 7 =
What is the quantity that we
want to divide inte equal parts?
Will vou show that with the
atamps?

Instead of children in this game,
we noer have these skittles to
shaw how many parta we divide
this quantity inte.

This small green skittle re-
presenta one ¢hild,

Hewr many will the blue skittle
represent? 4

This red one represents 100
childran,

Into how many narts must we

divide 2, 1147

Then we should plages saven unlt
gkittlas here, to show the divisor.

What doe we hegin with in oor
division?

We start by dividing thia guantity
inte equal parts, beginning with
THE LARGEST QUANTITY.

S1c




STAMP GAME:

Mvisiosn, . .

Fresentation. . .

2« « » the division 5. I cannot distribute thess 2
thousands beeaise I have seven
childeen,

The child lays out the sxchange 3o 1 must change sach one of them
in vertical eslumns under each for 10 hundrcads,
dish, . .in this case, below How I can begin distributing the
the hundreds, hundreds, . .

6. Continue through the distribu- 6, Now I have distributed evervthing.

tion of all the gquantities,
Emphasize that the answer is
what one skittle geta,

What is our snewer? 302,
The result is what one person---
hers, one aittle---geta,

7. The child writes the quotient in his notebook, noting the remainder
if thers is ona,

Diviasfon: Division with a Twe-Digit Diviser

1. On a slip, write: the division., 1, 728+ 23 =

2. The child lays out all the ma- 2,
tarlal for the diviasion, . .
note the correct skittles to ha
used for the divisor,

Which savittles will we use to
ahow our thres units?

How many tens must we ahow?
Which skittles shall we use for
the two tens?

3. Begin the distribution, noting 3,
that the tens must alwaya receive
10 times more than the units,

I muat begin by distributing the
hundrads,

If I give hundreds to the two tens,

I musat give the units ten times lesa.
And since I have three units, an d
only 2 tens, I must berin by ex-
changing one of the hundrada For

ten 10s, '

Exchanges when necessary. . .
here at the beginning,

., Continue with the distributien, &,
always making sure that the
tenz recaive sach tife ten times
the units. . .nots the remainder,

Mow I can give the tens one hundred
and each of the units one ten.

When anly 1 ten and 5 units are
left, we cannot distribute anything
further,

15 ia the remainder,

3, Stress the quotient as what one 5. Mow do I know what the anawver fa?
URIT reccives, It is what ONE UNIT gets: 31 R, 15,

6. Hote that the remainder is smal- 6. Is the remainder bigrer or smaller

ler than the divisor. ., .and than the divisor?

complete the rule. When the remainder is smaller, it
tells me that I cannot go on dis-
tributing.
Ag soon as I have a remainder less
than the divisor, I cannot continue,
The remainder cannot ba sugal to

AGE: T years nor greater tham the divisor.

51d
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STAMP GAME

BO72 + 134 =

Presentation

1. Introduce eenturion divigiom. 1.

2. Point out that the skittle 2.
representing 100 must receive
10 timss marese than the tan
akictle,

Berin the distribution with
the thousaindg==-make the nec-

esaary exchanges,

The child exchanges one thou-
gand for ten hundreds.

Mwvision with ZERO in the DMvidend:

3 - Dipit Divisor

Remember when we made & division
with two digita?

We gave the unite tem times leas
than the ten,

That was DECURION division.

How we have GCENTIFRION,

This red skittle (small) shews 100
children.

We have here in the diviser, 134
children who must receive an equal
quantity,

If T give the skittle representing
the 100=child 1000, how many should
I give the 10-child?

I must give that hlus abietls tan
timen leas,

If I give the red skittle 1000,

I sust give sach blues skittle 100,
But how many hundreds do I hava?
What must I da?

Fow I can give sach of the three
teng 100,

And how many shall I give each unit?
Each unit gets ten times less than
the ten.

S0 each of the four units will
receive ten.

3. Continue the distribution until 3, NOW——-if I give these 10s to ths

the remainder is less than the
divizor-=-or uwntil a complete
distribution iz impossible,

&, An IMPORTANT CONCEPT here
again: the result Ls what one
unit get. Each unit received
30. Each ehild represented by
the blue skittle still got 30:

0 = 10 = 30
the red skittle recesives
3000 == 100 = 30

and

Tlode that bhe namacrdin,
Sl io Logsr tlars the
dinase. .

4 I ca kol
tens, but I will have nothi

S0 I must atop.

The rest is my remainder.

fi, What is our answer? What one unit

received,

What did one unit recefvs?

Why did each hlue akitile receive
3007

Then s=ach child reprassnted by the
blue skittle receoived 30,

tow many children are represented
by the red skittle?

Then we must divide this 3000 among
those 100 children.

What dees one ehild receive?

We have divided the gquantity 4072
inte 134 equal parts === and each
part is equal to 30,

Iid.uﬂﬂa;hq#mmﬂqﬂuﬁtﬁg'ﬂ
Lniapu;jdndn.dlﬂ}if'?
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STAMP GAME: Division With Zero in the Divisor and the

Presentation

1. Write on a slip: 1.
The child showa the dividend
and then the divisor with the
skittles, uaing the green dise
to show the zero in the tenas
position,

2, The ehild makes the distri- 2.
bution; point out that the
zero only holds a place and

therefore gets no part of
the dividend,

3. The child continues the dis- 3,
tribution, He makes the nee-
az3ary changef===and &ncounters
the need to exchange two cate-
pories to make the distribi-
Eiof===a two-step exchange,

&, Finish the distribution. Note &,
that the anfwer is what ons
unit Fets.

Lave =+ 104,

First we form the dividend with
the stamps,

We nead one small red skittle to
show the hundred,

To show that we have no tens, we
Place the blue disc here.

Then we need four grean skittles,

Whera do wa begin our distri-
bution of the dividendy

30 we will give the hundred a
thousand.,

But here I have zero tens,

I don"t nemd to give the pere an
equal part because THE ZERD ONLY
HOLDS THE PLACE,

It is no gquantity.

If I have zero children here, then

I don'"t need to distribute anything,
How we must sive the units ten

times less than the tens would

have received,
How mamy will the unita receive?
Fach will receive 2 ten,

Mow the hundred fets another
thouvsand. . .

and the units must again receive
A ten,

But I have only threes tens, . .
and I need Four.

How will I get more tena?

I have no hundreds.

Then I muat exchange one thousand
for ten hundreds, . .

and one of those hundreds for ten
téna,

How I may continue with the distri-
bution,

What did each unit mee? a0
And what i our remaindsr? 16

(20 times leas than 108050




= /5 .10 . (180+:0)
Diviasfon: Zare in Another FPlace
Presentation
LOTe 4+ 120 1. This tima we must put the

1.

2.

3.

b,

Child shess the problem
with the materiale.

Proceed with the distribu-
tion. When there remaina
only 1 hundred, 1 ten and
3 units, the distribution
cannot proceed further because:

HWe have a very large remainder 3,
that should be noted,

Fote that the answer is what 4.

one unit geta, . LIEf the child
dosa not ses why one unit pgets
the ten's quantity divided by
ten, have him divide it on
paper: 330+ 10

presn counter in the wnits posi-
tion. (as szhownm abova) !

We cannot give tens to the
huadredg—ee—and units to the

tens because those quantitiss
would be impossible to distributa,
10 would be impossible to distri-
bute among 100, ., .1 impopsible
among 10,

Why do we have such a lavge
remainder?

In it smaller than the divisor?
How shall we show 1t?

Cur answer is what one unit geta,
But we have no unit,

How will we discover the part that
one unit geta?

To find out what one unit gets,

we mast divide the quantity that
the ten received hy 10,

Zs_gl
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STAMP GAME: Distributive Hvialon and Groun Division

The difference between distributive division and group division ia
in the verbalization of the problem, Thus the problem

672= 6 = 112

can he road: The quantity 672 ecan be distributed into 6 equal parts and
each part is 112, That is the dividend is distrubtad sgually
among & persons and each person receives 112, Thie is
DISTRIBUTIVE DIVISION,

or it can be read: The quantity 672 can be divided into ' groups of
6; and the quotient will represent how many pgroups
there will be of that divisor quantity. In this
cage, there will be 112 groups of &, That 18, . .
"How many times is the & contained in 6737  lHow
many aets of 67" This is GROUP DIVISIOH,

The concept of group division iz a very important one because when
we carry out division abstractly, we always operate with group division,

Fresentatiom: Group Division

1. Write a simple division, 1. 2= 3 =
The child forms the dividend First we will show our dividend " i
with the stamps. with the stamps,

2, The child then forms as many 7. Instead of showing out divisor
groups of 3 as he can with with skittlesa, this time
the dividend, necessitating let's see how many groups of
an exchange to units, 2 I can make with 24,
We must first change the 10z into
units because with the ten we
eannot make groups of 3.

3. The ehild putas the uwnits into 3, WNow we hawve 28 units,
lietle atacks of Je=-and dias- How many groupa of 3 can we form,
covers he can make 8 when We have made B groupa.
he counts the stacks. This means that 3 can be found in
24 8 times,

§, The child writes the answar, &, We have discoversd that there are
Hote that this has been 8 groups of 3 in the quamtity 24,
group divieion, Our answer ia B,

24 divided into groups of 3 ia 8
groupa,

And we have demonstrated GROUP
DIVISTON,

5. With the small stacks still 5, We know that division iz a subtraction .=

on the mat, note that division
ie a subtraction of equal
aquantities,

of eoual quantities, fust as .
multiplication is an addition of
equal quantities.



STAMP GAME: Group Division, ., .
Fregentaticn, , ,

Have the child write the
series of subtractions fer
2+ 3 = B, . .and as he
does so, he can remove the
Eroups of 3 one at & timm——_
& times,

When I say 24+ 3, it is the some

88 M = J =3 =3 a3 .3.3.3.3,
Let's wreita these subtractions,

As we subtract 3 from 24, we will
remove ohe of our samall stacks,

n

I
L
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How many times did we subtract

3 from 24 to reach zera?

Then 24 can be divided inte Froups
of 3 might times,

We subtracted B groups of 3,

HOTE: We are proving here that there are really only two operations:

7.

addition and subtraction,

If the child is particularly interested, we may alao have him
observe, with the stamp materiasls shown as a distributive diviasion,
that we may read the group inte which the dividend is being divided
across the rew. That ia, when we have divided the equal parts once
te the divisor, we have shewn one group--—-AND we have subtracted

that group from the dividend,

THIS IS AN ADVANCED CONCEPT., . .and

should be reserved only Por the child who really wants te know,
In this concept of Erowpdivision, the answer is again how many

groups are distributed,
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