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MEMORTZATTON -

Momorization is the process of (ixing in memory experiences atnd Ynow]edse,
It is important both methodolosically and psyeholopically.

Thers are two wayz to make a child :ruemn.rim:, The First method iz mecha-
nical and, for the child, boring, The sécomd method ism one of parallel
exercises, organized ackivities, each different, but havipg the same aim,
g0 that as the child moves Ffrom one exercise to the other, he retaing intereat,
He may do seweral of these parallel exercises on the szame day, and each
one reinforees the same idea. Memorization thus begins to occur spontancously.
In these parallel exercises Dott.ss Montessori emphasizes the role of the work
of the subeonszcious, Im this storehouse of experience anmd Fnowledre, the
child accurmulates, through the exercises, a certain amount of memorized in-
formation which he can use,

The decimal system materials related to memorization, Through that mate-
rial the ehild got the function of the eperations. HRow with the exercises
in memorization, one detail is examined., When the child worked with the
beads, his progress waz hindered bedause he didn't Bnow by memory the
combirationa, When he placed 9 together with 9 more, it was necessary to
count the bemds before he knew that theiv sum was 18. How the teacher
must keep his interest alive long.enough For him to memorize such combin-
ations a0 that he can go on. And when he later confromts @ + 9. he knows
that it ia 18. -

Just . as the child must leésrn to read to enter the world of culture, =o
he must memorize, For therein is the key to the world of numbers.

We bogin, then, with an important detail: the memorizatiow of all the
possible combinations of the digits 1-9 using two addemts. We will show
that it is sufficient to know these combinations in erder to solve any
addition; and, furthermore, that there are only a certain number of those
conbinstions.,

COMBTHATIONS OF THE DIGITS 1-% WITH TWO ADDENTS

Mrect Aim: To memorize the result of any posaible combination af the
dirita 19 uaing only two addents,

Indirect Aim: To prepare the ehild for making all possible combinations
in addition,
To prapare For understanding and using the commutative law,

Materials
1. The addition boacd.
2. A box of wooden strips, a blue set representing the quantities 1-9
and 2 pink set representing the quantities 1-9.
3. Combination bookleta: printed forms with pages of all the combinations -""'-;"L.
of 1-9 with twe addents, ; i
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! MEMORTZATION materinls. . .

4. Pox containing the same combinations as the printed forms, hut
cach one cut out separately im small strips.

5, Charts l=f,

6, Wooden box containing set of wooden stamps,

Presentation

1. Introduce the addition hoard, laying
out below it the pink and the blue

stair.
2. Show how an additiom may be made 2. We always place the blue
on the board, and how the snawer strip ficst.
ig reamd, We look For the answer above.
How we gee that 7 # 5 = 12,
3, IE the child iz interested in the 3, The rod line shoers us how
red line, explain that it indieater many mare than ten we have
how many more than 10 we have aAddded,
addad, Sp we can see that 10 + 2 = 132,

We con count the two pink
RuUATes very pas 1'_]3"_

L, Tntroduee the combination booklet
and Chark 1, Then exolain the
Exercise #1,

EXERCISE #1

Materiala

s

b,

! L

1, The addition board,

2. The twe aetz of wooden strips.

3. The rombinegtion booklet of addition problems,

4, CONTROL - Chart # with all the results, (10 writtem in red)

Tha child reads the First combination in the hooklet, page one, which
begins 1 + 1 = .  He places the blue 1 and the pink 1 on the board,
and reads the answer: 2.

He then writea the answer 2 in his booklet,
Fince the next sum {5 1 + 2 = | and 3¢ on through the 18, he leaves the

biue 1 inm nlace and conbinues to change the pink strips in ascending
order, Each time he reads the snswer on the bosrd and writeas it.

; When he hns finished the ls, it ma>es mere intereating work to proceed

to the threez, Im thiz coze the biue 3 remsins throunghout the nape's
combinations.

The child checks his work against Chart #1,
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EXERCISE #1, . .

F. Teacher chaecks the child's work f. Which are the combinations on
and has the echild read the com- out chart that make 107
binations on the chart that make It'e casy to find them because
10, they are written in ted, every

10.

Will wvou raad them?

EXERCISE #2
Materials

1. Pox of loose combinations in & box or bag,.

2, Additiom board and two sets of wooden =stcips.

3, Paper {or the child'z notebook)

. Chart #1
a, The child draws, out of the box or bag, one separate plece of paper,
b:. On n separate piece of paper he writes the combination he has chosen,
¢, With the additien board and the strvips he makes the combination,
d. Then he writes the answer on his paper.

&, He drawa another snd repeata the combination.

£. The child checks his work with the first chart, looking for the
combinations he has written.

Es  He may discover that the similar resultz are in a diagonal on the chart,

EXERCISE #3: The combinations of gumbers.

Material
1., The addition board and the strips.
. 2, CONTROL: ©Chart #1 and Chart #2,
3. Paper,
Fresentation:

1. With the addition board and the 1, Let's see how many difEferent
strips, have the child discover waye we can make 10 on our
all the Jdifferent ways to make borrd,

10, We know that we must alwaya

fimish at the red line.

2, Help the child until he iz able 2. 1 plus what makes 107

to continue by himaelf, asking 1 +9 =10,
hT.lTI ta Hfitﬁ cach of the com- Hi_]_l you U'I.'itE that ln YOur
binatione in his notebook, notehook?




EXERCISE #3, . .

B

fi.

Howview the combinetions that
the cehild has written,

Show the proportional increase
and decrease of the twe addents,

Kote the sum 5 + 5,

Paint out that there are really
only Live conbinations. As the
dupliente comhinncions ara
digeovered, turn over the stichks
aft the boacd and hawve the ehild
cross out: + = 10

10

= 10

10

9
8
7
1]
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We are Finished,

What do you see?

We can observe that as the

First blue quantity pets bigger,
the second pink one gets smaller,

Se¢ how the two fives are eoual
again as they were with the
red and blue rods,

5 i hall of 10,

Mo 52 equal one 10,

Let*s laok at the combinatfions

we have made on the boaed.

We ean gee that 9 + 1 gives

the aame resnlt as 1 + 9,

S0 it ia enough to learm 1 + 9 = 10
to remember that 9 + 1 =.10,

Let's turn over our stripa

to show that, . .and will you

cross out that eambinntion

in vour notebook?

Mo you see another two combinations
that are made with the =zame two
gquantitica?

When we come to the two erual
Fives, nothing c~n be erossed out,

Row we have only five eombinationa
left,

When you know 1
o +1, etc.,

It ia enough to memorize only
five combinations!!

b9, you how
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Presentation:

b.

A Preparatiom for Usimg Chart TIT s

Moving Towards All the Addition Gombinations ! 1

Indirect Aim: To begin to understand the commutative law.

Examine Chart T with the child, la
Mote diaponales of sirilar re-

aulta and then analyze the com—
binations that produce similar

reaul g,

Nigzeover with the child the com. 1
bBipations it is mecossary to
memorize, GCover the duplicate
combinations with pink alipa of
papar, (Child may write those
combinations that are necessary

to learn; or begin by writing

them all snd crossing the wn-
neceseary ones out, )

Continue through all the numbers,
Mwaya equal addents have no
duplicates. As the larvger numbers
are examined, the work becomos
more intoresting with ssvaral
duplicate combinatione lFor one
re=zult,

YWhen the duplicates have all been 0,
diacovered, half of the chart is
coveEeden=al1 conbinations ta the
right of the center diagonal,

Fxplaln that there are only those
remaining (48) which are necczsary
to memorize.

Present the Chart II: note how 5
it is fFormed and that asll the
combinations are =till present.

Mote that all tables are on the b,
Chart II,

Look carefully at our First table,
See how the totals that are the
game can be Found on A diagenal,
Point to each of the 10s; thay
are ocaay becauwse they are red,

Meie Find each of Ehe reswlta
which arfe 5,

Lot®s look at the ways 5 is

madde,

Moy 1et's lonk Bt the total 2,
Mow many ways is 7 made?
Then we must learn that: 1 +# 1 = 3,
Let's study the combinations 7
that make 3, .
e have 1 + 2

and 2 ¢+ 1,
We can cro=ss out ? + 1 becnuas
it is the same thing as 1 + 2,
Onee we have lesrmed that 1 + 2 = 3,
we know that ? = 1 = 35,

1
}

We can mee that it is not necessary
to memorize all 81 combinstiona,

We will take away %, because ¥
we kiow we must learn those A
combin~tions with equal addentas.

We hawva bto meporize half of the
resk: T3 2 = 36,

We must learn then 36 + 9 = 48
combinations to know them alltfl

To form thia table we have used
only those combinations which
we did nmot cover up on Chart I.
Put here it has been rescranged
so that all the 10 totals are
1ined up.

We ean atill Finmd the combin-
ations we crogsed out on this
table, {*‘"‘ﬁ
We ean 8till find the whole table

of every number,

The table of 9 starts at the hhttﬂ(_ﬂ
and Follows a diagomal,
Cam you Find the table of e




1+1 =2
#2=3°
1*3+4
1245
1+5:¢

|1+6=7

1+7: 8
t+§=’?

ADDITION - Chart T

2+1=3 3*1'
2+2:4 342¢
2+3=5 3+3

2+l 3+4=

2+5:=7 345
2+b= 8 9+b

4 Ye1=5  Selsl 6r12T Tel:8 8+1:9 9+1- .10
=5 Y42:4 542:7 &+2:8 T+2:9 @+2:00 9+2= 11
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EXERCISE #L; This is exercise #3 with the addition of a new clement: ey

An introduction of the zero,

The addition board and the pink and blue strip stairs.

Material
].-I
2. Paper.
3., Chart T or Chart IX---CONTROL

Presentat ion

l.

89

With the addfition board and the
strips the child discovers all
the combinntions that give B,
e writes each one in his note-
book, BlTem=he bepgins with

O +8 =8
Teacher writes the combinations
on the board,

The last combination will be
B +0=H,

Mote the =solid color strips at
both the top and the bottom,
Point out that the zere does
not change the total,

Child Yaoks For the duplicate

combinations and crosacs thom

oit on his paper, turning thom
over on the board,

Cheek with Charte I or Chart 1T,

Today we want ta Find ouwt all

the combinations that make

5.

Let's stact with O = 8,

We know that zero plus a mmber

does not make the total amy

more ., |
How wi11 we make Fhat econbin- ;
ation on our addikion bDoaprd?

What are the other combinations

that make B

Then

nom

<R e e e

+
Y
L]
a®

.

1
2
3
]
i)

_|_E_-_B_
_?'_1._1.—.—-—5—

And our lask combination will

be: 8 +0 = B,

It i= intereating that both
the firat and the lask strip
on our board is one color, ;
Why iz that? 1l
With & + 0, we really only a
havre one addent.

Gan you discover how mamy
different combinations thera
are? |

Which ones are the same?
Heer many will vou nead to
momorize?




EXERCTISE #5:

The double of numbers
Direct Almg

Materinls Indirect Aim:
l. Addition board and =trims,
2. Paper or notebook,
3, Chart TI - CONTROL

Preagentation

1.

NOTE :

EXERCISE #6:

Child makea the combinations
with equal addents on the addi-
tion board with the strips.

lle reads the total on the board
and writes the whole combination
in his notebook., The teachar
writes it on the board,

Show that none can be eliminated.

Check answers with Chart IT,

B

2.

To memorize these combinations with equal addents,
To prepare for underatanding Chart V,

Today we will look carefully
at the double of our numbers,
We will berin with 1 + 1.

What iz the result?

Mow make 2 + 2 on the addition
baard,

What is the total?

Com we eliminate some of these
eombinat iong?

Ko, we need to learn all of them,

We con check our tetals on our
Chart 1T,

The combinations with the same
nddents are Ffound om the top

d[ngonal,

Bach of these combinstions iz made on the sddition board, then

removed before the next one iz made,

only the results,

Utilizing Chact TIT on whieh there are no combhinatfons,
Thus In his progress towards memorization

of the combinationa, this repreeents a Further abstraction,

Materials
1, ©Chart TII,
?:. The box of loose combinations.
3., Paper & pencil or the child'as notebook,
§, CONTROL: Chart T,

Preaentation

1.

hild draws o combination out of

the box and writes it in hizs note-

hook ,

Show the child how ko Find the tao-

tal on Chapt IIX,

?: How do we Took For the total?

I fimd the First addent on
the blue strip at the tap
and place my Finser thera,
Then T find the second
addent on the pink atrip,
and nlace n Finger on it,

Finally T s1ide this top Finger

dowvn and the ather oane
accoRs unkil they meet,
And there {n the result]!




EXERCISE #6, . .
3. (hild weitea the resunlt in his
notebook and then draws another
combination, Finds the answer in
the deseribed mannar and readse it
from the chart, then copying Lt.

f, Child checks his work with Chare T,

Preaentation: A Preparation for Using Chart

1. Examine CGhart ITI with the child, 1.
noting the diagonals again on which

tha ¢q1|n] resul s are Found.,

2. As with Chart I, half of the 2.
totals on Chart III can be elimi-
nated,. Mow the child muast THIRE

of the combinations which give
him the botals. As he discovers
the duplientes, cover each with

A pink square. If he cannot
remember bhe eombinationsz, he
can make them with hia Fiagers on
the chart.

When Chact TTI has heen covered 3.
to the right of the middle diaFonal
pxplain how we move to Chart IV,

EXERCISE #7 : The Half Table

Material
1. ©Chart IV,
?, Loosa combinatiens in box.
3, Poncil & paper or childa notebook,
4, Chart T---CONIROL

IV

Look closely at this Chart ITT,

Here we have only the totals of

our combinations,

But, 1ike our Firat chart,

the =same totals are Tound on

the diagonal.

Draw your Tinger acroas the ba,

Howe notLee the vumbers on

each 2ide of the b=,

They are the aame,

How run your finser down Ehe

middle disgmenal,

There are the same number of. numbers
cach side of it, ama—"

Remenber how we covered almost
half aof theé combinsbions on
Chart 17

We eannok #lininate Ehose totals
made with equal addents,

Hnall of the reast are duplicates.
Let's cover those up,

Thies is our Fourth chart.

On it we find only those totals
which wa necd-=-the ones left
after we covered all those

that were the same as another one,
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EXERCISE #7. . . ' '
Presentation

= The child draws g combination L
from the box. Teacher shows him
how to Find the total on Chark IV,
Child werites combinalbion im his
notahaak,

. ©Child reads the result and writes
the result in his notebook,

3. Child draws another combination 3.
and repeats, TImportant ko
emphasize that the smallest
addent must be Found Firet zo that
the finger can move all the way to
the end of the 1ine before deaconding.

. Ghild checks his work with
Chart I.

63 .

Drow a combination from the box,

Hhat {2 {7
5 +« I} =

We muat always take the =m~1lest

addent First wvhen we use this
board,
We know that & + 5 = § + I,

So Firast, " place your Finger here

on the pink &4 amd =1ide it all
the way to the end af the rew,
How place a finger on the 5
and mowve it across AND

move the First Finger down,
stopping beside thet second
addent. That is the total.

g + 3 =

9 + 3 ia the anme as 3 + 0,
Bemember that whenover we have
the biggest addent Firat, we
must Eurn it arcound bBefore we
loak For the rosult on this
chart,

Y
= 1
rf 1)
.’F--H\'-|
I
| |
G §
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BXERCISE #8 : The simplified Chact V

Direct Aim: To proceed with the memorization of tht combinations using
&' higher level of abstractian in the material—--and thus
providing another step towards momorization.

Indirect Aim: To begin to show the ehild that: when the sum has 7

even addents, the result is ewven.
addent result in an odd total,

1 even and 1 add
And adding 7 odd

nuabers results in an ewven total,
A further elaboration of even and add numbers,

Material
1. The box of loose combinations,
2. Paper or the ehild's noteboolk,
3. Chart ¥ and TV,
fi. Chart I---CONTROL.

Presentation

1, Show Chart IV and Chart ¥ on
the table together and briefly
deseribe the Further reduction.

If the child is interested, he
may copy Lhark IV and then

color in red those numbers which
are noet found om Chart V,

2. Put Chart IV aside,
Child draws n eombination From
the box, and the teacher shows
him how to Find the total on
Chark ¥, :

1.

2.

Look carefully at the ehart

you have been using and this

new one-==-Chart V,

Let's cover the pink numbers,
Mow wa can see that on thia
chart each of our totals is

only Found one time.

Look at the top diagomal on
Chart- ¥,

What kind of numbers are theyve--
ovan or odd?

Aid the zecond dipronal below?
This ia a vary fnlﬂrmutiug chart.,

We can still find en Chart V
the total feor every comhination,

f + 0 =
Wateh how T find the total.
I place my finger on the Firat
addent and follow ita road to
the end,
I place another Finger on the
second addent and Follow the
row to the and,
How I move my [ingers together
on the top diasgonal, one aguAre
at a time until they mest,
The aquare onh whieh thay meet
fs the total.

oR
2 L ? -] L
Then my two fingers jump one
gquare At A time towards sach

other, but
there is ne square where they

can meck,

They must drop down bo the sqaure 64
belew. There is our result,




XERCTSE 78 :Chart V. . .

Y. The child repgat= what the teacher

has done, finds the total and write:
it in hi=z notehook,

§, The child draws another combination
nnd findz the total on the board.
The beacher may have to help again

on the zecond or third try,

5, Then the ehild continues the exercise,
making o long 1ist of the comhin~tions
and totals with the Chact V.

G, & checks hizs work with Ghart T.

7., When he hag a long 1ist written, 7. Let'e look carefully at the
abaerye with him the combinations totals you have written.
rthat give an even result sand thrse show me an even total,
that give an odd, What kinde of numbers fon

that tobal —=-gven or odd?
Show me anckl 1)
SJhow me an add total,
Whot kinds of numbers form LIt?
We can see that when we hawe
T i A | ? even addents, the total is Zrlepai

T

i - | | ewvan,

. S b e When we have two odd sddents,
Addition Chart T

| the total L8 eveén.

wWhen we have one add addent

| nd one ewen, th total 13 odd.
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SCOnNatrueted an a
Formula, then may be superior

Py 4+ {x=y)

s .l.ﬂim- fjﬁ#uﬂnﬂ—ﬁui-ﬁnllu-ri-:'lv:"ﬂtﬂ o

thae amaller addent

are valid solutions.

el B LAACE ¥ a8 Wwel! as LlL Aand 1Y are
progreagion of 1, The Eollowing
for the aexplanation of Ghark Vi
Let x = the larger number and y =
xm iy ym3
Then: 2¢ = (x-¥) and
2x = 14 o (7 . 21 = 18 o5
EXERCTSH: For the child of 9 or 10z A Meference to Alrebra

Whon rthiz everciza 15 presented, the

the addition '.,:.nl.:q_.i zakion

el ild ham tl.:-|||1
meterial fneluding

gince nbhandoned
aince hea

Lhact V.

knowa all the combinations nowW, he has proebablv Forpotten the chart

and how he uzed it.

anterial

1. Chart V.

2. Paper, the child's notebook.
Presankation

1. Show Chact V., Tantroduce the
term algebra.
Mpebra (AL, Arabian prefix:
giobr, Medicval Latin)
ackually means restoration,
It means then to reconstruct
with eymbola & elipgna.
Clazafically, algebra means the
got of rules of letboral
ealeulus,

3. Hoswe we cxplain the meechantsm '
of the chart to the child by put-
ting into difFferent words the
process he foallowed at a lower
lavel ,

3. Say that we will
call the Firat
addent x,

Amd ¥he second
addant v,

Horw dicd we

bl Lo dho

mw

l'hd

Whasw o

b bt
d.mhul.‘ﬂ?ﬂ

i, Ue ecan eonclude that:
On Chark V, the sum
af two mumbers is equal to the
double of the Ero numbers
divided by P,

OR

Uo you remeaber whien we sorked
with this chart?

lkow did we find Ehe total for

a conbination of two addents?
How we are peing to show what

we did with this chart by the
process of algebhra,

The word algebra means bo re=
conatruct spomething with sywmbol g
and =ipgns,

Wa apre --ufr'ur e FPeconstruct vihat
we did with this chart by
using algebraic terms and

T+ §=x
and ﬁ=3

(H+é&) lft+5)
Eha tetalP

syvmbol=a,

m#ﬂﬁmmm

e ds o)

(432)*(#12} l%ﬁ:?}

Yx2+brg =
20 = 2x+
20 2¢(xtJ)
it
., We

&-3{4;

and 0 =

x+ )

JH'S

tl’::lwg.}




EXERCISE #9: Addition Dingo Game

Direct

Aim: To find out if the ehild has memerized the combinations.

Haterinl

Gare: A

3.

Cama B

67

ey S FEE ST S

Wl

1. Box of loose combinatians,
2, Fox of wooden stamps in the Follewing number for cach af

the numcrala: one 2, two 3, three O, four 5, Five 4,

six 7, seven 8, eight 9, wine 10, eight 11, scwven 17,

gix 13, Five 14, four 15, three 16, two 17, one 18,

This group is the totals for all possible combinntions, (81)

3. Chart ¥l---the last roduction, lers we have only tha

pink strip of numbers representing the Fire=t addent and
the blue strip For the second.

Charts T and 1IT=-=-0ONTROL

« PFaper, the child's notebook,

The child apreads out all the wooden stamps Face up next to
Chart VI,

Child draws a combination and writes Lt fn his notebook,

Using his fingers and guiding From the blue and pink addentes,
he finds the proper square for the tokal,

le holds his place with one finger and finds the right stamp
for the total, He covers that square with the total.

Child writes the answer In his notehook,

IF THE CHILD DOES NOT REMIMBER TUE TOTAL:
Uses Chart I to Find the corveet result For his combination.
Uses Chart IIT to Find the rcorrect placement of the =tamp,

Checks hig work with Chart I and Chart ITI for correct fokal
snd placement .

Put all the atamps In the box. 1. First choose a stomp from
The child draws a stamp, the hox. (173

What combination gives 177

Which one shall we use?

Child writes down the combina-
tion he decides to use for the
nusbar he hasz desawn.

Then he repeats the process in
Goame A, covering the proper square
on the Charg VI,

te draws another stamp and continues.

E )
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Put all the wooden stasmps on the malb snd then arronge them in
atacks, pubtting together esch of the totals, Then make Fhem
inte a grodusted line with the ten total=z in the middle stack
and all athers in decreasing order.

10
10 11

10 11 12

10 11 12 13

10 11 12 13 1%

10 11 12 13 14 15

10 11 12 13 14 15 16

10 11 12 13 14 15 16 17

g 10 11 12 13 14 15 16 17 18

r
= - ]
LT-=TT = R R IF - B T ]

&oh O T Eh
Sl Mad ] el ]
Ll

Ladi
- =
JE L

sk the child what form he secs. He may abserve a triangle or a
pyramid. He may also note that the mont possible combinations
For any total 15 9=—-=and that {z the mmber of combinations which
glive 10,

Cheose all the totals of one mumber and place them on Chart VT,
finding the correct position by marking the wvorious cosbinations,

Lhild will recopnize as he places the totals that the eqgual tokals
are always on a diagonal.

COMTROL: ©hart T For the combinaticnz, GChart TIT For the position

of the totals.

€8




Game G, . .

Teo Bxercises: To see if the child has memorized the combindtions.

1. The teacher gives a combination or the child draws one from the
box of loose combinotfions, Then he takes the gtamp For the correct
total and places it on Chart VT,

2, The e¢hild dravs a stanp and the tascher asks for all the ouzzle

combinations that give that taotal,

AGR: For a1l memorization exercises: 6, 7 years. (exeepting slgebra)

SPEGIAL ACTIVITIES

Direct Aim: To maintain the ehild's interest in addition,
To provide a review of all the exercises for memorizing
the combinstiona and to reinforce that wemorization on

a new lewvel of abstraction. Te help the child reason in
addition.

Indirect Aim: A preparation For the operation of subtraction.
BOTE: We now intreduce a series af & apecial combinations:
1. How to Find the secend addent: & + 2 = 8,

2. Howr to ealeulate the first addent: 7 + 2 = 8,

3, FEnowing the total, to Ffind the second addent:
E=6 +7

%, Fnowing the total, to caleulate tha First addent:
8= 2 +7?

5. To coleulate the total: 7= 6 + 2,
h. To emleulate bath af the saddents: B & 7 % ?

Materials
= 1. 'The teacher prepares in 2 bhox eards on which are written several
examples of each of these special cases.
2. In another hox cards on which are written aimnle verbal peoblems
which demand a sclution baszed on one of the sivx cages:
Fg, Now many pieces of eandy will yvou have if
John givee you 3 amd Robert gives you 6 caramels?

Presentation ¥1: Special combinations,

1. The chil'd drawse Erom the box 1. & +.7 =-§
ong of the combinations. & pluad how many gives 87
e must make a mental addition,
Writea the combination and com-= Bmg + 7
pletes ik in his notebook, Eight is equal to & plus how
many .
7 =56 +

What wnu?ﬂ the bokal he iF
I added &6 and 2,

69
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e SPECIAL ACTIVITIES,

Prosentation #1, , .

NOTE: The special casea 1-% ¢an be made threugh a subtraction,
but it is importsnt that the child solve the problen

24

Proaentation #2:

1.

HOTE =

through a mental additiom,

Cases 5 & 6 eannot be obtained through subtraction,
Child usea Chart T Lf he doea not bnow the anawer,

The child draws from the box a 1'%
card on which £8 written a

verbal addition problem,

IF he has understood the pre-

vioue problems, he will know

now to put it inteo arithmetical
Fearm,

Child writes Ffirat the werbal 2.
problem in his notebook, them

the arithmetical zolution-=-=

o he may want only to write

the arithmetiecal ewpression,

Then he writes both the complete
arithmetical =olution and the

“yerbal answer.

he is able to use thiz exereisc.

Verbal expreasionsz of the special cazes

John has & cars. IFf & of
them are new, how many are
old?

Mow ean we write this asg
an addition?
B=6+7

llew ahall we weite our answer?
B= 6+ 3 AND

Jdohn has ? old ears,

. o]
Tt i= important that the child knows how to road before
It i3 a most important

one for understanding arithmetical functicns---and should
be uzed often at this pofnk in his progress,

"




MEMORTZATION CAMES ROR ADDITION

Direct Afm: To help the child in his work of
combinations,

TIHE SERPEMNT REVISTTED

Hatecrials
1. The materials used in the serpent gase:
the colored bead stair, the box of sold
stair,
2. Chart T.

Frogentation

1. Teacher Forms a snake af the coe 1.
lored bend bars and laye ocut the
black & whike aEa .L'l'-'q-

2. DBy now the child knsws the bars 2.
by color, so he can rend the
combination without counting the
baads,

3. The child takes the golden ten 1,
and the REW stair bar that he
necds to ropresent his total.
IF HE DOES NOT KENOW THE TOTAL,
he conaults Chacvt 1.

B. Child replaces the two colored
Bars in the box 1id and the now
ten and BEW har on the Snake,

5. Then he brings sway From the anake 5,
the BEW bar and the next colered
har, reads the combination, and
repeats the procosgs,

6. VWhen the snake has becoms rolden
teng, the gquantity remaining less
than ten iz rvenlaced by the BEW
bar,

7. The child then makes the proof,
taking the colored Beads from the
1id, placing them in order from the
longest; motching them with the 1os
afnd exchanging when necessarcy to
complete the mateh,

memorizing all the nddition

thiee divided hox containing
en tens, Ehe black B white

Take the first two bars from
the spake and place them
bz 1w

What two quantities have we
put topekher?
(The child says 8 + RB)

What iz the total?

¥You can Find it on Chart 1,
Take, thenm, the polden ten
that yvou need and which of

the hlact and white beads? (6)

Mowr bring sway from the snake
vour black & white bar ancd
Ehe next colered bar,

What are we adding topether?
What is the total?
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CAME #1: Addition without carrving over
Mrect Aim: To show that an addition can be made with b'l::.lﬂ quantitiea, I'r.—-lh"'
Material rob ol

1. A box of colorcd bead bars which ia divided into ten =sections

=0 that the guantities from 1=-10 are represented in the bead bars,

2, The box of operatlon symbola: + = - ( ) X . ete,

3. Long strips of paper.

4. Chart I
Presentation A i Total Less than 10.

1. The teacher writes an addition combination on a slip of paper
and asks the ehild ko write it in hiz notehook, . .
O REGTIM WITH STEP 72 TO SIMPLY SH0W W MEADS ARE 1SED:=
7. 'Thenm she showe the child hew to make the combinstion with the
boad Bars amd the symhals of eperation.
3. Child then nlaces the correct hand har for the total, I

k., IF TIE COILD DOES NOT “ROW TIE COMBINATION'S TOTAL, HE DDES XOT
COUNT TiE HEADS.: We consults Chact I.

S The teacher vees combinations of two AND TIREE addents.

Pragentation B : Total MHore thap 10

1. Repeat as inm A, only the teacher writez a cembinakion that

tokals more thanm 10, For which the child usea the rolden o :
ten and one of the ecolored beads, ! -Ii
(Y
GAME #2 : Addition without carrying over: The Cormutntive Law |
Materinls (-aame o3 pgame A1)
Direct Afm: To show the coamutative law.
Prescntation
1. The teacher preparcs on a paper a1ip two addition combinations,
one the inverae of the other., Faz: 9 «+ B = and 8 +# 9 m
2. The child forms ecach with the bead bars, one below the other and
1ays out the two equal totals., Consults Chart T if neceasary. .
.

3, OCradually the child cecopnizes that changing the order of the
addents does not change the total, Do nat give the rule: let
him discover it through a =eries of these problems,



-

GAME #3: Addition wiEhant CALTY I_ng aver: «The Associatiwve Law

Direct Aim: To introduce the assocfative law,

To introduce mental division where the ehild must keep in

mind the total of one combination and add the next==<=beyond Char
Materials (the same)

Presentation

1. The teacher writes an addition an n paner glip with several
addents.  This is an advanced level, going heyond the
Chart I combinations.

BEg: W + 65+ 2 +5 m

?:  The child lays out the correeponding beads, sand the total. Then
writea it inm hiz notehook,

3. Yhen the ehild hasz done many of 3. let's do momething new.

these exercises, have him rerlace Remove the First twe bara in
two of the addents with an equi- your addition--«the 4% & 6
valent bar, And replace them with a 10,
New add the gquantities together
again,
k., PRefer to the associative law, 4. Tt im interesting that the

totnl ia Ethe same,
ROTE: TFf the child haz difficulty adding the 1? and S5---sugrast that
he add the units bogcther First and then the ten.
GAME M4 :  Additfon without carrying over: Parentheses
Hreet Aim: To introduce work with parenthesea
Materipls (the same)

Presontation

la TImmediately Following the above 1, These are the sipgns we use to

ex¥ercise of changing ke bars show what we just did: ¢ )
for an equivalent; show the use They are called parventheges,
of parentheszaog, When we find thase parentheses

araund sertain numbers in our
problem, it means we must firat
aolve the addition WTTHIN them
amd thoen we add as usual,

2+ Teacher writes on a paper slip 2. (G +2)+8+3=
an addition combination containing Hake lhlﬁ combination with the
parchthesas, The child makes the beads and the symbols,

combination with heads apd symbals,

3. 'The chkild aclves the additiom, 3. Remomber that you must first
replacing the sum in parenthe- golve the addition in the paren-
ses with the equivalent bar, theses, taking away the bars

and the symbols and replacing
there the equivalent quantity.
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GAME #5:

The teacher
and the child lays out the additfion

Addition withouk carrying over:

writes an additieon sith more th

with th

Maing parentheses

an one ot of porentheses
e beads and the symhola,

Then he shows the addii 5!.1I'|.' having zolved the pprentheses and makes

the

(oo

“VO00000r

GAME #6:

Indirect

tntal.

+]es000)

'l-

Addition wi

Fhout earrying over:

Aim: To give the associative law., A

Materials (the samed

Pregentation

I

Teacher writes a combination 1.
with three addents and child

maker LF with I:Ll.'ln:lﬁr I"im'lirlp,'

the toknl.

Teacher prepaces the cophina 5.
ation with ench of the addents

ashown as bwp mmbers,

Child makes this with lbeads

and symbols below the first.

Ghild gimplifies his addition e 8
and s=hoes the si-niificd
addition below,

The elhilld obzerves az he E O S

tha second coubinstion that we have
the same problem at the top and as

a result of the esecond, le is seeing
that a quantity can be broken down
inta two addents giving that aguantity
without changing the tetal, And that
two such addents put together to form
the quantity do net change the total.

I

The as*ocinative law

aubconacious propacation,

(B +5) + {3 +4) + (5 ¢ 1) =

{oooo *+ seses) + (ooo * oseo) +

e
w

{eosee * @) =

=

sssbesnes ' OO0O000 t pacoen =

It

-




GAHE #7: Problems with addemts Ligpen than 10:

Nirect Adnm:
Materials (the =amed
Presentat{on A:

1, Tenacher writes addition on slip:

wikth carrying over

lo help the c¢hild abstract the proceas of carrving over,

Addents bigger than 10; no carcying over

12 = 14 =

2. Child makes the addition with the beads and symbola,

3
Prescentation B

1. Tencher propores the addition
on paper alip. Child makes it
withibenads and aymbols.

2. Show the child how to add the
units first, put down only
the unit part of the total, hold

the tep, kceping it in mind and
adding it to the tens,

SECOND TIME:

1. Teacher nprepares the addition
and ehild makes it with bends
and symbols,

2. This time show the child how
to carcy over the ten withouk

« MNe is asked ko add the UNITS FIRST.

1.

2

Then the tena,

Malt~z *otal.

Addents bigger than 10; caccying ovaer

18 + 35 =

How many units do we have?

5 and & make 13,

I put dewn the 3, but this

ia a 10,

T will hold it to keep this
10 in mind.

I have 1, 2, 3 tens with this
10 makes 40,

We hawve &0,

16 + 37 =

He have 13 when we add 6 units
and 7 units.

I put the 3 down to show the units,
Mow we are not going to take

ehe 10,

We will just keep Lt in mind.

The 10 we are keeping fn mind

is the one we aay we are carrying
OVET .

So we have & tone and 1 mare,

We have S0,




GAME HB: CTHE DOT BOARD 1:' ey
Mrect Alm: To help the ehild understand that 10 units of a lower
order form one unit of the next higher order,
POINT OF QONSSCTOUSHRESS: To ma¥e the child uwnderstand
carcying owver,
Marerial
1. The dot borrd, a wooder Prame in which the chart (pictured onh

2,

the opposite page) is fitted and covered with rough glasa, On
the gla=s the child can write In mnencll and red eolored pencil
and then vub the marks out for apabher problemn.

If the board ias not available, printed sheets with the chartk
may be wsed; and ace, in Eack, good to have in addition =ince
the children enjoy making the solution with the dots and them

kooping thelr work.
Black and red pencil.

Fresentat ion

1.

e

.7

Write on a =1ip of paper the
quantity which is to be added,
The child copies it om Ehe far
right column of white,

Child first adds the wnits on 1.
the beard by making a dob under

the unitse colimn For every unit.
Continues through the hieracvehies,

Zhow the ehild how to make the 3.
gperation After a2ll the dots
hawve been made,

Proceed through the 10s, 1003,
10002, Finally 10,000s,

Hoaw many Jdota shall yoo
mark for the units? \
We #1171 the Pirat row of
ten squares under the upnits
and then begin Ehe next when
we noed 1t,

Bt

First we rancel ensch rowr of
ten dota that is Filled in
ouEe unit ecolonn,

Put a red dot inm the firet white [ }
epace below For every row cancelad.

Count the red dots at the bottom
amd put the number just ke the
left of the line under the 10=,
Then put that mmber of red doks

in a row under the 10a,
¥ | a

QELE -
How count the remaining dotzs In
the unit column, "

Write rhe number below in Ehe

hottom white apace,
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THE MEMORTZATION OF SUBTRACT ION |
Direct Aim: To teach the child to memorize all the nozsible subtract ion I
combinations within the limits of 18, The combinations are

formed by two mEmbers---one minuend and one subtrahend, I
THE BULE is that the maximum difference cannot be preater
than 9.
Haterinl
1. The subtraction boavd,  Numbers 1-9 at the kop in blaek, numbers
10=18 im red: a blue line dividea the bosrd after 9,
?. Three scts of wooden atrips: blue strips 1-9
pink strips 1=9 with unit divicionn L
newtral strips, unnumbered (1-17)
3. A light blus box of locse combinations., (those cut into sepercate
slips from the subtraction hoo“lets,) |
4, Booklets of the printed combinations: a page For each number From { )
1-18 and beginning with 18 on which Is found one combination:
18 =9 =9,

ki i box of woodon H1:4'|I'|'l'|'.r5' Ehase hll“"i 114l |"c|:.1_'r:ﬂcr|_tinﬁ the differences,
6, Charts I, II, TIII

Presentation: To familiarize the child with the subtraction board amnd
the usa of the atripa,

1. Flage on the mat the subtrsc- 1, This looks like the addition f' _‘}
Eion board and lay out the hlue board, but there % a difference, tuae®
strip stair and the neutral Mere the line is beotween the 9
strip stair. (leave pink in hox) and the 10,

It comea after the 9 because
TIE BULE OF THE GAME TS5 THAT
THE DIFFERENCE CAMROT BE
RTGGER THAH 9,

The numéralzs st the top show

us the minuwend, the number Eeom
which we will subtract another
numbétr. Woe use thease netral
wonden strips to make Ehe
miniend we need,

¢

These hlue atripa make onr
subtratiend, the number we take

MIAY.
2. Demonstrate the subtraction 2. Lat's sae how wo can subtract
mechanism of the Loned. with this bonrd,

Let'a subtcact 5 From 13.

First T cover the mumerals at

the top, from the highest to the
numeral 14, e
Mow I can aee the mipwend of 13 04

Mext I place the blue strip S ]

next to the firat atrip. U
And where the hMue strip ends )
I Find the numeral that LS

the difference--=1, . i
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MIBORIZATION OF SURTRACTION.

RL— ) 3,

Ropent zewvepal
child knows it well.

+ « PRAESENTATION #1.. .

bites until the

hote that

e nevtral bar iz noeded For

A minwend of 18,

EXERCTSE 1

k1

If T want to subtract 18.9,

I don*t need to eover any of

the numerals at the too,

Hy minuend 15 18eecour last numeral.
Take the Blue stick 9 a= the
subtashend.,

How tread the ansver,

Material
1. The subtraction booed.
P The blue strip stair and the nautcal staipe,
3., 'The subtraction booklet of printed Forms,

. Chare T,
Preacnbation

1. Hewe the ¢hild begin his work
with the first mge of the
subtrackion booklet: 18,
Hote that there iz only one
conbinntion because of the
rule of the game,

2: The ¢hild Finde the apswer
For the cosbiration on the
board, reads it and writes the
answer in the booklet.

3. Procced to page 17,

., Dach nooe hasg rrogressively
mare combinations per nage,
If the child asks why we do
not have a combinstion such
a8 16 = & = explain., . ,

B,

We can use our subtrretion board
te find the difference For every
combination in thizs booklot,
Nera we have 18-0 = @,

Why L2 there only one combine-
ation on this paze?

The nunber of possibitivies is
limited by the rule which =ays
that we can have a difference

no bipgger than 9,

e minuend is 18,

You den't need a neutal stick
becauze you need all of these
numbers to subtroct Ecom,

Place the bBlue 9 on the numbers
beginning at the 18,

Read the numker you see before
the strip.

What Iz the difference?

You may write it in the booklet,

We can pgo on to 17,

How many comblnations are here?
ligcne many numbers must I cover to
make the minuvend 17,

We can leave this ncutral strip
that covers just the one jumber
For both the combinstions on
this page because we have the
aarve minuend,

We do not have 16 - 6 = because
wit are not fntereated in a dif-
Ference of more than T,

IE we had 16 = 6, we would First
e subtracting 6 = K, and that
L3 on another paga,

whin we know these, we will kpow
the others,

S o il
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MEMORTZATION OF SUBTRACTION. . .

5,

e

HOTE=

Child proceeds thoough the book=
let, finding the differcnces. on

the hoard.

lle checks his work with Chart 1. fi. On Chart T we can £ind the dif-
Fetrences for all the combinations
in the booklet,
In esch vertical row arce the
differences on one page,
What coler ace the differences?

On the 1eft half of Chart I we Find the equal differences on
a herizontnl line showing the imvariant preperty: that is; iIE
we subtract, or add the same quantity to the minuend and the
gubtrahend, the difference dowagn ' e hange.

Twe: 2=1m1, 3 =2m] Lk o3=1,5=548=]
Tt iz also interesting om the 1eft balf of the chact that we ol
hawve all the combinetions with a difFereace of O,

n the right half of the ¢hart only the minwend Incrocases and

the subtrahend ia the same on each vertical row---3o that the
difference increascs in a progression of 1, AMD we get diagonala
of aimilar differences,

EXERCTSE a2 - ' r**—ﬁ
| I

HMaterial
1. The subtraction board,
© 2. The blue strips, the neutral =rrips,
3. The bluc bex of leose combinatfona,

Pregentat ion

1.

The ehild draws a combination From
the box and wreites it in his notes
ook,

Child works the problem with the
strips on the boesrd,.

Reads the answer and writes it in
his hotebook.

Then he take=z the strips of F and
draws anather canbination.

Child contrels his work with
Chart 1.

al
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HEMORTZATION OF SURTRACTION, . .
LXERCTSE #3: The decompgsition of numbers,

Makeriala
1. The subtrvaction bosrd,

2, The blue strips, the neuteal strips AND the pink strips, to show

the difference,

3. Chart T.
Presentation
1. Show the different ways that 1.

the number 9 can be decomposed,
uging en the board the neunteal

9 to show the minuvend 9, Then
the blue skrips to show the =zuh-
trahend imereasing from 1 = 8.
And in each casc, show the de-
craasing difference from & - 1
with the pink strips,

#v Leave all the strips on the bosrd 7.
‘ a2z the excrcise progresses. The
child wriktes each of the combip-
ations in his notebook,

3. Note that as the subtrabend in- 3.
creages, the difference decreames,
A VISUAL TMPRESSION,

L., Tote that nona of the combirationsl,
iz a duplicnte,

Let's find out how many ways

I ean decomboze the 9,

Firat we must cover all the
nunbers back to 9 to ahow our
minwand,

Let's begin with the blue strip i
l, and this time we will place

it on the first line of squares
below the number,

What iz the differcnce?

Let ' use the piok strip B to

ehenr that difference.

S0 we sec that 9 can be decomposed

into tvo parta: 1 and 8, #
-‘-._"I:l

9.1¢=8 f." o

O m 2 =27

T = d =6

S ms oL

As our subtahend gets bipger,
what happens to the difference?

Remember when we did this with )
our strips in addieian, -
Ye wera able to eross out nencly
half of our corbinstions.

Can we do thisa here?

Why not?

There are no duplicstés-.-we
cannot do the same thing in
subtraction that we Jdid in
addition bacawse in subtraction
the order of the nunbers cannot
be changed.

B Rllﬁf';:ﬂt to the child that he do thie =sme exerelsze of degcomnosit Lon

with ansther numbar.

If he chooscs a number such as W, remind him

that we do not start with o subbrhend of 1, 2, 3, or 4 becouge 14 - S

glves us the maximum diffFecence of 9,

)
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MEMORTIZATION OF SURTRACTTION,

EXERCTISE ;. The Introduction of 0

Using the same materials and presentation as EXERCISE #3, proceed with

the ninwend of 7.
showing the combination 7 - 0,
pink 7.

ind uge Aas the First subtrahend WO
Then use the maximum difference=--the
Continue theowrh the decompo=ition of the 7, finishing with

blue strip,

Fhe maximem subtmhend 7: 7 - 7 =0,
CONTROL: Ghart T
Preparation: for the subtraction special combinntions.

EXERCISR M5

Moterials
1 1. Chart I1.
% The box of looze combinations.

3, COTROL: Chart I.
Progontat Lon
1. Tntraduece Chart II. 1.

7. The child drawa a loose combini- i
ation and writes it in hiz note-
book, Then he Finds the differ=
ance on the Ghart IT with kwa
Fingers tracing the line and row,

. Child writes the differcnce  in
his notehook and continues with
another loose combination,

4. Checks his work swith Chart I,

85

On Chart 11, the minuend Ls o7
shown in pink and the subtrahend S
in blue, 3 f**t:
In the white spaces are the ;
differcnces. : d
NotLee that the equal differences
are on B diagenal.

llow many possible comnbinations
did we have in addition? (B1)
llere we have 90 becsuse we have
the .nine eonbinntions which give
Faro,

12 = B = qi;w
T place one Finger on the 17 and
another on the B,

Then I move the First one down and

the other one acro=ss until they

mieat,

That iz the differancs =-= b,
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HEMORTRATTION O SURTRACTTON

Di.rectlg'l-im

FOTE :

The following three exercises are an indication of how
well the child has memorized the subtraction combinations,

These exerciges utilize Chart ITI, a subtraction chart idemticnl
to Chart TI except thag, the white squares are blamk: that is,
the differences are no longer written on the chart, but mist

be remembered From the comblinstion of minuend minus subtrahend.

BEERCTSE A

Materials

1. The box of loocae combinstions.

2. Charct 111,

3, A box of blue wooden stamps repressnting all the possible differ-
ences, oneé for each of the combinations---that is, 20,

b, Paper, the child's notcbook.

5, OCOHTROL - Chapct I and Chart I1.

Presontation

1, The ehild takes all the woodon stomps out of the lhox nnd 1oys
them on the pak,

2. e draws a loose combination and wreites Lk in his notebook.

3, Then he chooses the corrcet diffecence and places it on the square
ofi Chart TIT that corresponds to the combination he has drawn. |

fi., He writer the answer in his notebook.

5. Continuce with as mony comBinations »2 he llkes and repeats the
PrGCRES,

G. TP the child doees not know the difference for the combinstion he
chopses, he conaults Chact T, I he does not know the corcect
position on Chart I, he consults Chack TT,

f, The CONTROL is Chart T---for the correct results and Chart TI---
For the eorrect placement on the Chart ITL.

TAERCISE B

Materials (the sanme WITHOUT the loose combinations)

Peoesentation

1

Ta
K|

The child puts all the stampa back in the box,
e deows one stamp Evom the box, (5)
Fow he muzt wreite a eombinstion that he ghooses which glves the

differcnee of 5, (Five is the difference of sewven minus two)
B wmF a2
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HIEMORTIZATION OF SUBTRACTION. . .

FXERCTER |, o .

4,

-

The ¢hild writes the combination in his potebook apd places the
sthap corcectly on'the square of Chart YIY which repres=ents the

combination hd hns chosen.

CONTROLS his work with Thart I and Chapt II,

FXERCISE C

Mnterfal (same)

Presentation

ORAL EXERCTIAES:

* Thet child takes all the stamps L.

vut of the box and puts the equal
differcences into stacks,

The child chooses all the differ- 7,
ences of one number and thinks of
the combinationz which give that
difference, For cach combimstion

he writes in his notebook, he places
ong of the stoanps on that combin-
ation nogition on Chart 11T,

Proceed until all the equal dif- 3.
Ferences of one number have beon
placed and note the disgonal which
they £orm.

Remember how the stamps in
our additlon work made a
pyramid?

How are our stacks differont
here?

There nre an equal number of
anch difference,

Let's take all of cur 3s,
low many de we have?
Which are the conbinations
that give 37

3 =948
So we cnn place ene 3 on our

chart to show thot combination.

What is osnother combination
that jgives 3¢
3 =74

Now many coabinations do we

have on the chart that give 37

It iz interesting that they
Eall on 2 diagonal,
Let's try another number,

A ehild with a group or the teacher with a group of

children play a gome with the combinations. TPeading
the combinations from the loose combination box and
the group giving quick responses, OR a wooden stamp
is drawn, the difference nuwber read, and the group

answers with nn appropriate

Bpecial Cases
‘\gain in subtraction there srs =six szpecial cases:

1. To caleulate the subtrahend: 1
. To enleculake Ehe alnwend: P 5
3., The difference :unknown: =

I, The subtcalend anknown:
5, HNinuend unknowm
0. Hinuwend and subtrahend:

conbination.

=
I
ER
n
-

= A L )
1]
e
= 5=
(I |
=3 w3 i
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MIEMORTZATION OF SUBTRACTION. . .
SZpecinl Canes. . .

HOTE: 1In case 3, we have a typical subtractiom BUT it is reversed.
So that, in werbal problems, this case s obvious when the
diffecence iz mentioned First and then the minvend and the zub-
trahend givien.

In case G, we have the most difficult caleculation for there are
two unknowns.
The aix cases represeht a progression of increasing difficulty.

IT IS TMPORTART T0 READ THESE SPECTAL PROBLEMS CORRRECILY:

1. 11 etlnue how many gives &7

2, llow many minug 5 gives 7 as a difference?

3, Whot will the difference ke IF T Eake S Evom 147
4, 5 is equal to 14 minus hotr many?

5. 9 {3 equal to how mony minus 67

6. T is orual to how many ninus lvw moany?

EXERCTSE: The Spocial Cases

Hreet Aim: To find out if the child has understood the arvangement of
the special cases,

Material
1, A series of eards on which are written problems fnvelving esch
of the special cases In subtraction, Eszs: ? =9 -3, MW -?=7,
7, The similar serfes of problem cards For the special cases of addition.
Fresentation '
1. The teacher miwas the special casea for addition ~nd subtcaction.

?. The child drows one, writes it in his uotebook, and then writes
the unknown in red.

EXIRETSR:  Yerbal problems in the special cases of subtraction

Material
1, A serige of cards on whieh are written verbal problems invelwing
one of the aix apecial ecasea in subitvaction,
Fp: Jooos had 9 trading cacda left. How many trading cards
did he have bafore Lf he loat 2 of them playinmg with
Lewis. {Coge #5: 9 = 7 = 2)

Presentation: The ehild takes a eard and may either cony it in his
notchook or simply weite the eppeial case oul as a
nwnerical combination. Then he solves it, writing the
ubknown in red. g = sy

&

-




GAMES AND EXERCISES FOR THE MEMORIZATION OF SUBTRACTION

THE MEGATIVE SHAKE GAME

A box of grey bead bars representing the quantities 1-9,
On the grey head bars beyond five, there is a smaell space

Haterials
1. The hox of ealoved besd bara,
2. DPox of polden tens,
3. The box containing the black kR white stair,
L.
aftar the Fivsak Five,
5. 'The box of operational =igns,
6. Stripa of paper,

Proaentation

1.

The teacher makes a colofad
bead apnake, Lays out DBEW
ntair.

Present the grey beads, first
in & stair amd then replaca
in box,.

Bxnlain the function of the

grey bora and then include

someé in the snake, belns sure

to add them after saveral

large quantities.

Efﬂi'-l: bﬁth the bﬂ!e‘:
grey beads ¢

lored beads.

Begin counting the anake ns

usual, substituting polden btens

and the BEW stnir beads for
the eclored beads,

3.

Today we arve going to add
something new to this
snake.

laok at rhesze bars.

What color are they?

They Aare not ps beavtiful as the
others, but with them, we can
play o special gnme,

What iz thi=? €1, 2, 3, &%, 5}
Thir ig 6,

How is [s difEerent?

Each time we Find o grey barc

in tho .';ul!lk-l':' we take Fhat
muantity avay.

let's include some in thiz snoke.
We have to puk them after aewetnl
colored bars so that we will

have quantities First from

which to take them aways
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MHE HECATIVE SNAKE GAME. . .

-
L]

When the First grey bar is renched, 3.
exnlain clearly how the subtrac-
tion is achieved.

Me sure the child soes thﬁr the
10 wased for the subtraction goos
baect into the box of 10s,

%ote as there subtractions are f.
dopne that the snake is growing
shorter.

Make the check.
Line up the celorecd bead ntair.
And the Erey stair. o

Then lay out the golden tens
vertieally and the remainder R&A,

Ger rid of the grey bars by f.
patehing them with eonlored hars
ond putting them asay,

¥ow the remnining colered bors 9.
are matehed with the tens as in
the origfinal snake game check.

14

More wie have a 7 snd a grey B,
We can't take the & away
from 7, #o we must take our
1ast 10 and add it to the

o7

Mo we have 17 = 8,

That gives us 9.

We need the 9 From the B&W stair,
We put the grey bead bar into
the hox with the eolored beads,
Put we put the 10 back into

the ten box becsuse Lt has

been used.

ook what kas happened to owr
long =nake,
It ig hecoming very =hort.

Ta check our work, we must
First make these grey bers
dizappeal s

lepa fiz a 9 snd a grey 9.

We take away the grey 9 frouw
the %, and what do we have?
Zeto,

Then we can put them Meay.

Mot we con check our snake,
There ace no more grey beadse--
they don't crunt anymore.




