RELATIVE NUMBERS 10 —y2

=
Materiagl

1. The materials of the negative snake game: box of golden 18-bars
4 box of bead bars, 1 - §

box of grey negative bars, 1 - 9

box of black & white bead stair
box of negative grey 10-bars
box of yellow & orange stair (for negative changes; coopar-

ative to black & vhite)

3« Two boxes of relative numbers: +1 . +9 in white; =1 - 29 in grey.
B. A box of parentheses, small plus and minus signs,

2. Additional bead boxes:

Bow the snake is no longer given to memorize subtraction. In the first sxercisze we
have introdvueed enly the negative bead bars (1 = §) in grey. The child learned te
make additiom with two positive bars; and subtraction when one of the bara was grey,

We have not mentisned negative numbers,

nomiala,

At this point we oust introduce him te dlgebra as we did with the binomials and tri-

Our work with the snake game iz new to take to the child's consciousness the comncspt
that it is possible to add nszative and positive quantities,

So we have addition and

subtraction together. The results of the operations may be negative, positive, or zero.

Fresentation #1: The Concept of a Megative Eesult in the Snake Game:

1%

2.

3. The child does the work of the snake 3. 9 and 7—=-9 {5 a colored bar,
game as an addition game (or subtraction), The diffsrence between 9 and 7 is 2; and
bringing down two bars at a time, He since 9 (the larger) is a colored bat,
verbalizes the operation, then shows the I take thae 2 B & W bar,
regult: B and 5-—-8 iz a grey bar,
a) BResult of (+10): golden ten in the The difference is 3; 8 £s the largest
snake, bar and grey, so I take the 3 ¥ & O bar,
b) Eesult of more than {(+10): ten in 3 and 9-=-=both are grey bars.
the snake and B & W bar as the first 3 and 9 are both gTey bars; together they
term of the next operatiom. Eive 12, so I put a grey ten-bar in the
e) Result of (=10): grey tem in the snake and take the 2 ¥ & O bar.
snake.
d4) Result of (-10) + : grev ten in the NOTE: Thiz simple first wverbalization is
snake and ¥ & O as first term of the important. There is no nomenclature yet
next operation. of positive and negative quantities.
&) Result of less than 10: negative gives It is the SENSURIAL EXPERIENCE.,
¥ & 0 bar as firat term of next oper-
ation; positive gives B & W as first NOTE: The child discards the added terms
term of next operation, 0 the box of the B & W stafr, now empty
80 that we can again build the same snake.
8. When the operations are complete, we have a snake Formed of golden and grey ten-bars,

Materials

Introduce the materfials and their fun- 1.

etions in the snake game. (Grey ten-
bars and yellow-orange negative changes,
are new] show first those anake Fame
materfials vhich the child knows and
then present the new,)

Introducing the

In the snake game, when we have a result

o= ars, we cannot
take a golden bead bar or a black %
white bar,

We take, instead of the bBlack & white
a bar from the orange and red stair:
and vhen the result iz larger than ten,
we uSe A grey ten-bar,

The teachsr prepares the first snakes in this work; and should be carefully planned,

IN THIS FIRST OPERATION, THE RESULT IS (+6),

The snake should begin with one

positive bar, then several grey bars, a few positive, 2 negative. . . A LONG OME,

AND ORE ADDITIOHAL BAR,
The child now shows the
gide by side with the grey tems,
and ean be aliminated,

which is generally our remainder, a Black and White (+6),
golden ten-bars vertically positionsd on the zat, and matchsd
They cancel each other—--each match gpiving zers. . .

THE RESULT IS {+8).
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Ealative Mhmbears, . -
Prasentation #2: A Snake With the Eesult of Zaro

Take the same snake, the bars of which are retained in an empty box as they have
been discarded in the first work, and CONSTRUCT A SECOND SVAKE, ADDING A EEGATIVE GREY

G=har,
The child repeats the work: when he eliminates the transformed tens of the snake, he
eliminates all the bars. THE EESULT OF THE SHAKE IS ZERD,

Presentation #3: The Concept of a Negative Mmber

1. CONSTRUCT A THIRD SNAKE, adding this time a grey (-3) bar. The result of the snake
game, then, will be one megative bar (Y & 0),

2; Beginning frem the observation of this 2, This i= a negative mmmber,

result (-3); give the concept of a We have worked with whole mumbers, with

negative number. decimals and with fractions.
They have always expressed something posi-
tive, something absolute,
I#f I say that I have bought 6 pounds of
apples, we know exactly, without a doubt,
vhat quantity I am talking about.
But, when I say that it was very cold
this morning---that it was 5%, what do
I mean? It is mot so clear.

a) TUse a capntisrade thermometer to a) We the thermometer we see two 55. OUne is

shaw olearly the position of sooe above and one is below zero.
mmbers ahove and some below zero. What does the zero represent?
+& It is the point on the centigrade thermo-
+i5 meter at which ice freezes. (water)
+ W It represents coldness, but we know that
+!3 is it ROT THE COLDEST CCLD.
+|a So, if this ? is above zere, we say 5° C,
+|] abova mero: and If this 2 iz below zero,
O we say 5° helow zero.
o =T=%=5=4-2-2-1 O +jege3 #i+5eb~T WE CAN SHOW THIS ON A DRAWING. . .LIKE
- [ THE THERFOMETER. . .
-2 OF W& can axpress the SAME THING on a line,
w2 which iz very much like the way we axpress
=15 B,C, and A,D, onthe time lines,
= |l On the time 1ime, ome date such as 30,
ean be bBefore or after zero (0).

b) Define relative mmber; and intro= b) These mmbers do no represent something
duce the use of signs. absolute, but something in relatiom to

a certain point, We know what relationship
that is because these mmbers have a =igm
in front of them, 3o they are called
RELATIVE FUMBERS,
The numbers with which we have always work-
ed before were absolute numbers:
now we have negative mmbers (those pre-
ceeded by a =minus H.g:ui: and positive
mumbers (those preceeded by a plus sign.)
The numbers are still 1 - 10; but now
we use them with either a plus or minuas
signj and their value depends on the sign.

3, Systematically identify all the materials in the boxes as either positive number
guantities or negative quantities.

From this poeint on, we make a fairly rapid progression towards work which eliminates the
materials and ptilizes OMLY THE NIRERAL CARDS ANDSTIGHS.

-
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Palatiwve MNumbers, .

Fresentation #&:

d.

Build a snake, on the pattern of those
in the first three presentations,

the corresponding symbols (using white

numeral cards for positive quantities and
Then he adds psrenthe=

grey for megatiwve),
ses for each mumeral card and shows plus
signa between each,

(B) =

Ask the
ehild to identify each quantity (bar) with

1.

Eliminating Like (uantities and Sy=bols Bafore the Operation

All the relativwe mmber symbols must be
between parentheses; and they mst

be all added together, . .50 we show
addition signs between each term.

This is an algebraic additionm.

We are adding positive and negative
mmbers, 5o =y result can be a positive
number, a negative mumber or zerso,
according to the greater quantity,

@@ =28 = @) =E@)
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2.

da

Invite the ¢hild to lock for "like™ bars 2.

and symbols; he brings those down belew
the stake on the mat, side by side.
(+9)+(=0) & (+4)+(-8) = 0O

Complete the snake's addition work and
elimination as in previous work,

Fregentation #5: Collecting the terms
In this snake yame, we firat sliminate like terms, as above; and then the child
puts together all those positive symbols and quentities remaining; and all thoss

megative symbols and quantities before proceeding.
showing the combined terms within one set of parentheses.

those collectad Eerms as a som:

Fresentation #6:

Haterials:

(B )
A R e = e

=

-0

~-g-8-D-F-E- 0-8-10s

=

Written Alpabraie Addition

=

(&=

e = & T T X YT,

Without the bars and the symbol cards:

(+8) + (9] + (=B) + (=7) + (+7) + (+4) + (+6) +

(=3) + (6) + (+4)'+ (+2) =

# B =GV (= BI CT I T b o o (o B (=l Y+ b 2 =

L R S T R

(4 4 +2)
+10

* (=9 3) =

+ (=12} = ml

Ta do our operation faster and more
efficiently, we can eliminate the
positive and negative numbers of the
pame digit, "like™ digits,

We have already donme thiz im the elimi-
nation of the grey tens with the golden
tang,

Bowr the snake we must add s cmek
szgller.

He is "collecting the terms,”™
From this point he shows

E )

[

:
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the shildren work in their notehooks,

When we write the work in our note-
books, we can 3till aimplify the
mdditions

a¥ Eliminate the parentheses

b) Eliminate similsr terms.
2) Collsct tars=s,

* st oniby Thata of Foditios od,



RBelative Numbers, . .
Peessntation #6: Written Algebraic Additiem. . .

Formulate the rmles: Addition

1, Im algebraic additiom of relative mumbers, if there are several terma of the
the same digit and of the same sigm, all those equal terms may be grouped as
a term of multiplication,

2« In an algebraic sddition, opposite addentz may be eliminated; the negative and
positive addents are all added together (grouped or collected) and we give the
result the sign of the largest addent of absclute value.

3. Two relative mmbers with the sa=e sign are called concordamts. Two relative
mmsbers with different signs are called diseordants.

The Different Signs of an Algebraic Operatfom: A Serfes of Problems
ADDITION

A. John most receive 15¢ from Lewis amd 12¢ from Mark., What guantity will Johm receive?
(#15) + (#12) = +27

B, Jobn must give Lewis 10¢ and he must sive Mark 5¢. When he pays all his debts, how
mach less will he have?
{=10) + . {=5) = 15

C. John will receive 25¢ from Lewis, but he sust give 17¢ away. When he pays his
debt, how much will he have left?
(+25) + (=17) = +8

D, John must give Mark 12¢ and he will receive from fete 8¢, When he pays his debt,
how mmich Tes's money 'will he hguve?
(=IZ) + (+3) = N

Bules:

l. For the elementary operations with relatiwve numberz, it iz necessary to put the
operation” signs between the numbers, And to avoid confusion, we put the
relative numbers between parentheses,

2. The sum of two relative mmbers with squal signs ia the relative nomber that takes
the sign of the addents., (=3} + (&) = (.9}

3« The sum of two relative mmbers with different signs is the relative mmber that
takes the sign of the largest addent, (=8) + (+12) = +§

SUBTRACTION

A, Mark has 6¢ and he must give John 84, How much less will he have when he pays John?
(+6) - (+8) = 6 =B = 2

B. Mark received 8%, but he must give Johm f2. Howsver, John dossn’t want Mark to
pay his 62 debt, /5o he iz giving him 6. So it ies as if Mark now has moTe.
(+8) = (=6) = +B+ & = &

C. HMark sust give John Be¢; bot John, sesing that hiz friend iz zad tells him: I
don't want 6¢ of the debt. 5o because John forgeta the debt,of &, he is actually
Eiving kim a gift, Bow much iz Mark"™s debt now,

(=B) = (=6) = B = 2

Bule: In reality, addition and subtraction in the relative mumbers have no difference;
both cperations are collected im one coperation cslled algebrafie additiom.

i B e e - e - | [ B A B caanme . i

=i =N = | =9 == -3 'D*‘? *a -l-:ilﬂ:.ﬂﬁi-ri'

2] A X

MULTIPLICATTION

A, "A™ wehicle travels towards (%) at & speed of 3 meters per second. How many meters
does it travel in &4 seconds?
r (+3) X {+8) = +12

B. "A"™ wehicle travels towards (x;) at a speed of 3 meters per second, How ma
meters did it travel after 4 Seconds? £

(+3) X (&) = .12
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Multiplication Problems, . .

C, PFrom a pegative point, A moves towards x, passes through 0 at moom (12 o'clock).
Where was "A" & seconds before if it travels at the speed of 3 meters per second? |
(B) X (+3) =12 !
i

D, From a positive point, A moves toward {x;), passing through point 0 at moom.
Where wa= it four seconds before it passed through 0 if it travels at a speed of

3 meters per second?  {(Vow many times do I take away 3 meters)
(-4) X (=3) ' = #12

Eule: The product of two relative mumbers corresponds to the product of the single
faetors. It will have = positive sign if the two factors have the same sign:
and a negative sign if the two factors have a different sigm.

{ DIVISION
n
Moterial

l. From the materials of memorization of division, the orange box of green beads,.

2. A container of silver (grey) beads, loose.

3. Black saucers (made here from napkin rings) marked with a minus sign,

&, Plastic sancers (clsar) =ade hers Ffrom castors.

5. The bex of pogsitive and negative numbers. '

6. Box of symbols,

7. 9 1little skittles (frem the decimal mmbers),
three hisrarchieal colors,

——merp T -y

-t

thers could be used in the
Ezre only wnit skittles used,

A, Mary, John and Luke have 12 marbles, {12 gresn besds in a white saucer)
They want to divide them smong themselves, {3 rrean unit skittlez)
How many will =ach ons Teceive, (DISTRIBUTIVE DIVISIN: bends distributed)
(+12) = (+3) = &

B. These thres children owe 12 marbles to Fater,
The three children want to know how many
gach one of them muat give him.

(=12)5 (+3) "= &

(12 grey beads in a white saucer?

{3 gresan unit skittles)

(DISTRIBUIIVE DIVISIOR: show below
sach green skittle g white saucer,
Distribute the grey beads: the debt)

C. The three children want to give Feter

2 giltref-17 marbles. They want to Lnow
heow many each of then mmst contribute,
(+12)= (=) { =

TARE 2 '3 8

;

D, | Mark has lost, in different games, 12
marbles, He lost|three mazbles cach time,

; Pow many games did he 1ose?

s {=12)+ (=3) = §

(Y (NS
- i 3, __/I Iln
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L l"\__.-f'

Eale:

. (DISTRIBUTIVE DIVISION:

{12 green beads shown in 2 white sa'r)
{3 gresn. skittles representing the
children to whem the debt will be
distributed AND below sach skittle
show a black minus savcer———every
guantity distributed iz an additional
mnit of debt.)

how many
mits of debt for e=ach skittle?)

{12 grey beads---the loss)

COBOUP DIVISION: Jdivide guantity
inte grours. of thres, taking an
.:,d.dil:.ic_m.uI white saneer for sach
roup  formed,)

ihe gnotient of the division of two relative pmbers iz the regular quotient of
those two numbers; and it will heve & positive sigo if they both have the zame
! gign, o megative sign i€ they have different simms.



