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CONTENTS

P. 3, SYMBOLS USED
P. 4, SUBTRACTION AND ADDITION
P. 2, DIVISION AND MULTIPLICATION

P14, FACTORS, MULTIPLES, COMPOSITE

AND PRIME NUMBERS
P.20, 21, LOOKING AT IT IN ANOTHER WAY

EASE TRY TO RI

EAD ALL T

—H

E PAGES IN ORDER.

PLEASE EMAIL ME IF YOU FIND ANY ERRORS,
PLACES THAT DO NOT MAKE SENSE,
OR PLACES THAT ARE NOT EASY TO READ.

| HAVE BEEN ABLE TO PO THIS WITH A NEW MAC PROGRAM.

CORRECTIONS SHOULD BE EASY.
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THE SYMBOLS, -, +, X, +~, AND = ARE USED HERE.
WE CAN NAME THEM ,MINUS, PLUS, TIMES, DIVIDED BY, AND EQUAL.

THEY ARE USEDP IN NUMBER SENTENCES (5-3=2), WHICH ARE SIMPLY

VERY SHORT WAY'S TO TELL WHAT S HAPPENING WITH NUMBERS.

- S USEP WHERE YOU WANT TO SHOW THAT A NUMBER ON (TS RIGHT

IS BEING TAKEN AWAY FROM THE NUMBER ON ITS LEFT. 5-3=2
(5 TAKE AWAY 3 LEAVES 2)

+1S USED TO SHOW THAT THE TWO NUMBERS
BESIDE IT ARE BEING PUT TOGETHER. 2+2=5

X IS USED TO SHOW A NUMBER OF GROUPS ARE BEING PUT TOGETHER.
2X2=6 (B GROUPS OF 2 MAKES &)

= IS USE WHEN THE NUMBER. ON THE LEFT 1S BEING MADE INTO GROUPS
OF THE SIZE OF THE NUMBER ON ITS RIGHT.
12+6=2 (12 MADE INTO GROUPS OF 6 MAKES 2 GROUPS)

= IS USED TO SHOW THAT WHAT IS TO ITS LEFT S THE SAME
NUMBER AS WHAT IS TO ITS RIGHT.
2B=3,2+1=3. 2+1 ENDS UP BEING THE SAME AS =. P =




SUBTRACTION AND ADDITION

WE START OUT WITH THH

FIVE CAN BE MADFE INTO PARTS O;

| IN THHS EXAMPLE THESE PARTS AR

E WHOLE OF 5.

J>

T

—H

c SIMPLE NUMBER SENTT

5-3 =2 AND THE REVH

ENCH

- 2 AND =.

E DPESCRIBED BY |

FRAn

ERSE, 21+=2=5.

|
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2+32 BRINGS US BACK TO THE WHOLE OF 5.

OR 5 CAN BE MADFE INTO PARTS OF 23 AND 2.

EEE - HN

rHIS ACTION IS DESCRIBED BY THE
SIMPLE NUMBER SENTENCE, 52 = 3.
2+2=5 BRINGS BACK THE WHOLE OF 5.
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THE NUMBER SENTENCES MADE HERE ARE:
5-3=2 AND =2+2=5 OR
5-2=323 AND 2+32=5
TO MAKE ALL FOUR SENTENCES (NUMBER FACTS) |
WE NEED ONLY THE NUMERALS 2, 3, 5. ‘

CHILPREN CAN LEARN THAT FOR + AND -,
2, 3, 5 ARE ALWAY'S TOGETHER.
THEARE REEATED.
THERE IS NO NEED TO LEARN
FOUR SEPARATE FACTS.
ALL THAT IS NEEDED IS TO REMEMBER
THE WHOLE, 5 (S MADE FROM THE PARTS, 2 AND 3|
YOU_JUST HAVE TO LEARN THE PATTERN
THAT WORK.S FOR ALL WHOLES (N TWO PARTS.
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FOR ANY WHOLE NUMEBH

HHS SIMPLE EXAMPLE CAN BE REPEATED

ER. MAD

CHILPREN CAN LEARN THE PATTERN:

WHOLE - PART .A =

PART .5

PART: + PART.. =WHOLE

WHOLE - PART s =

PART.A T PART.e = WHOLE
E: PART.A AND PART.e CAN BE ERUAL,

PART .a

BUT IF THEY ARE, (T'S SIMPLY:
WHOLE - PART = PART, PART + PART = WHOLE
(6-2==3, OR=2+=2=06)

THIS PATTERN CAN BE USED
54-25=29, 25+29=54, 54-29=25, 29+25=54
54-2F=2F, 2F+2F=54

FOR ANY NUMBH

E IN TWO PARTS.

ER.

P.F




DIVISION AND MULTIPLICATION

THE OPERATIONS OF SUBTRACTION AND ADDITION
ARE CARRIED OUT WITH PARTS THAT ARE
ERUAL OR UNERUAL.

THE OPERATIONS OF DIVISION AND MULTIPLICATION |
CAN ONLY BE PONE WITH EQUAL PARTS. |
FOR YOUNG CHILDREN WE AT FIRST STICK TO
WwWHOLES THAT CAN BE MADE INTO,OR WITH,
ERUAL PARTS THAT ARE WHOLE NUMBERS.
(NO FRACTIONS OR REMAINDERS.)

K

1

JUST LIKE THE FIRST OPERATIONS, THERE (S
A PATTERN THAT COMES OUT OF THIS,
A PATTERN MUCH LIKE THAT FOR + AND -.
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6 1S THE WHOLE . 2 IS THE SIZE OF EACH GROUP. |
2 IS THE NUMBER OF GROUPS. -

2 GROUPS OF 2 IN A GROUP ERUALS THE WHOLE 6.
=dan—tc

LIKE + (PLUS) AND - (MINUS), OPPOSITE PAIRS OF

NUMBER SENTENCES UNDO AND REDO THE WHOLE.




+1

& DIVIDED INTO GROUPS OF 2 ERUALS 2 GROUPS.

e 3 =2

6 1S THE WHOLE . = IS THE SIZE OF EACH GROUP.

2 1S THE NUMBER OF GROUPS.

2X=2=6

AGAIN, THESE FORM OPPOSITE ACTIONS, BUT THE

NUMBER SENTENCES USE T
2,3 6.

—H

E SAME NUMERALS,
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THIS APPROACH TO BASIC FACTS
ALLOWS CHILDPREN TO DEVELOP A FRAMEWORK FOR
LEARNING, SOMETHING TO TIE FACTS TOGETHE

T WORKED FOR ALL
THE BASIC SUBTRACTION AND APDITION FACTS.

BECAUSE OF PATTERNS LEARNED THERE
T MAKES IT EASIER TO LEARN
THE BASIC DIVISION AND MULTIPLICATION FACTS.

A NUMBER FOR ONE WHOLE AND
. TWO OTHER. NUMBER. RELATED TO THAT WHOLE
FORM 4 SENTENCES. (2 IF THE TWO ARE ERUAL..)
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IF You U

4+5=9,9-4=5, 5+4=9
BY APPLYING THE LEARN!

EARN 9-5=4, YOU ALSO KNOW:

ED PATTERN.

IF YOU REMEMBER € IS MADE OF

TWO 4'S

YOU KNOW: 8-4=4, AND 4+4=g.

REMEMBER 12 IS MADPE OF 6 GROUPS OF 2

AND FROM KNOWING T

HE PATTERN, YOU KNOW:

12-2=0c, eXR=12,12~6=2, 2Xe=12

REMEMBI

SRl AEl S AR

4

ES

AND YOU KNOW: 9 e = A S D X

=

WITHIN A WHOLI

HE CONCI

A R—

CPT OF R

ELATED NUMBERS

E MAKES LEARNING EASIER.

P12
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LOOK AT THESE “RAINBOW” PATTERNS FOR + AND -
WITH A WHOLE OF 7.

g iy

0,1, 2, 3, 4, 5, & 7

£

OR THIS FOR £

HWN - O
A O1 0N N 00

THESE CAN HELP REINFORCE
THE RELATED PARTS WITHIN AWHOLE.

i

BUT BEFORE DOING THIS FOR + AND X
WE MUST LEARN OTHER TERMS.

P13




FACTORS, MULTIPLES,

COMPOSITE AND PRIME NUMBERS

DIVISION AND MULTIPLICATION RERUIRE
ERUAL GROUPS.

WE NEED TO KNOW T

HE NUMBER THAT COUNTS

THE SIZE OF THESE ERUAL GROUPS, AND

THE NUMBER T

HAT COUNTS T

HE ERUAL GROUPS.

OF COURSE WE ALSO NEED TO KNOW THE NUMBER. |

13

LIKE + AND - NUMBER ST
NUMBERS, T

HAT COUNTS THE SIZE OF T

ENT
HE WHOLE, AND T
UNDERLINEDP IN R

WwWeE CALL THE TWO OTH

FACTORS WORK TO MAKI

L mmw e sRe s e mee s o D CER S SRRl SRR 4

'._'»

l

—H

c WHOLPE.

i

ENCES WE HAVE THREE
HE TWO OTHERS
ED ABOVE.

ERS, “‘FACTORS”.

E A MULTIPLE, THE WHOLE. |

P14

14



QQQQQQQQQQQQ

HESE 12 CIRCLES ARE IN ONE GROUP,
OR GROUPS OF ONE.

THEY CAN BE ARRANGED IN TWO OTHER

REGULAR WAYS, AS IN EGG CARTONS.

000
0000 ©00000

©0 66 00000

DEPENDING ON HOW DEPENDING ON HOW
YOU LOOK AT THESE, YOU LOOK AT THESE,
YOU SEE GROUPS OF YOU SEE GROUPS OF

4 OR GROUPS OF =. 2 OR GROUPS OF 6. Lt

15



WE CAN USE NUMBER SENTENCES TO DPESCRIBE

THE TOP SET OF 12.
124+12=1, IXIR=12, 12+1 =12, 12X1 =12
1 AND 12 ARE CALLED FACTORS OF 12
SINCE THEY CAN BE USED IN ERUAL GROUPS
TO MAKE THE MULTIPLE, 122,

THEY ARE NOT IMPORTANT FACTORS.

ANY NUMBER HAS FACTORS OF 1 AND (TSELF.

(ANOTHER. RULE TO REMEMBER..)

THE LOWER LEFT SET T
SHOWS US THAT 122
ALSO HAS THFE
FACTORS =2 AND 4.
I2+23=4, 4X=2=12
12+-4=3, 3X4=12

e r— P =g e e

HE LOWER. RIGHT SET
SHOWS US THAT 12
ALSO HAS THFE
FACTORS 2 AND 6.
o) VA et ) |
BRI IR A ) |

Pic

.
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L =R S S e N SO O )
< >
EACH FACTOR HAS ANOTHER [T IS ALWAY'S

RELATED TO, JUST AS IN + AND -.
BUT NOW NOT ALL THE NUMBERS IN A WHOLUI
CAN PAIR UP AS THEY DO IN + AND -.
FOR 12, 5 CAN'T BE A FACTOR,
NOR CAN ANY NUMBER BETWEEN
&, WHICH PAIRS WITH 2, AND 12,
THE FACTORS OF 12 ARE: 1, 2, 3, 4, &, 12.
THOSE (N RED ARE THE ONES A PERSON
HAS TO REMEMBER.
THE OTHER TWO HAPPEN ALL THE TIME SO
THEY CAN BE REMEMBERED BY A RULE,
ONE ALWAYS WORKS WITH THE WHOLE.

IS S S e S e A o e - = S s

i

P.1LH|
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FOR 12 THE IMPORTANT FACTORS ARE: 2,3,4,6.

SOME NUMBERS HAVE NO IMPORTANT FACTORS.
THESE ARE CALLED PRIME NUMBERS.

SUCH NUMBERS AR

THEY ARE MULTIPLES OF ONLY 1 AND THEMSELVES.
E: 2, 3, 5, 7,11, 13, ......

YOU DON'T HAVE TO LEARN FACTS FOR THESE.

ALL OTHER NUMBERS AR

i

E CALLED COMPOSITE.

ONE AND T}

—H

EMSH

| THEY CAN BE MADE INTO ERUAL GROUPS, BESIDES |

CL VI

CS.

i

. COMPOSITT

NUMBERS HAVE IMPORTANT FACTORS. |

SUCH NUMBERS ARE:
4:2: 6:2,3; £:2,4; _9:3; 10:2,5; 112:2,2,4,6; 1 4:22 7488

;mmrr‘f—r—v—v—f‘v-m*-'—*~ PP ——— , g ¢ 4 4 | EE Zwms e g gew g SEm g gwes m
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i

NOTE THAT SOME MULTIPLES HAWVT
ONE IMPORTANT FACTOR WITHOUT A PARTNER,
SO IT MUST PAIRWITH ITSELF.

4 S MADE WITH 2 GROUPS OF 2.
& © 4+2=2, 2x2=4
Q Q THIS REGULAR ARRANGEMENT OF 4
S A SRUARE.
4 CAN BE CALLED THE SRUARE OF 2.
o=
16: 2,4,8. WHERE 4 PARTNERS WITH ITSELTF.

(IF WE WORKED WITH MULTIPLES AT A MORE
ADPVANCED LEVEL WE WOULD FIND THAT, LIKE 4,
NUMBERS CAN HAVE NOTHING BUT PRIME NUMBER FACTORS.
2 CAN BE MADE OF 2 GROUPS OF 2 GROUPS OF 2.

12 CAN BE MADE OF 2 GROUPS OF 2 GROUPS OF =.

16 CAN BE MADE OF 2 GROUPS OF 2 GROUPS OF 2 GROUPS OF 2.)

F
P.19|
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C-A=B, B+A=C
C-B=A, A+B=C
Ci A =B B DA
C+B=A AXB=C
THESE 8 NUMBER SENTENCES ARE A RQUICK WAY
OF SHOWING ALL THE SITUATIONS
THAT CAN HAPPEN WITH REAL THINGS
WHERE THERE ARE TWO RELATED NUMBERS,
A AND B, TO BREAK UP OR CREATE THE WHOLE, C.

IN APDITION/SUBTRACTION, A AND B ARE
REAL PARTS OF THE WHOLE, C.
IN DIVISION/MULTIPLICATION, ONLY ONE OF A AND B
S A REAL PART OF THE WHOLE, C.
THE OTHER COUNTS THE NUMBER OF THOSE PARTS.

P.20
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| HOPE THIS HAS MADI

CHILPREN CAN LEARN TH

SIMPLER.

E MY IPBEAS A LITTU

i

HAT THE PARTS

IN - AND + WORK CAN SWAP PLACES.

T

'__'»

1

EY CAN LEARN THAT THE FACTORS

IN — AND X WORK CAN SWAP PLACES.

al

S

T IS ALSO NOT SCARY TO Si

PROBLEM WHERE THE ANSW!

(S NOT IN THE USUAL
6-?1=4, 2T?=5, 5=10+2, 12=X4

| CHILDREN LEARN T

A R—

HE MEANING

EING 5= 2+3, OR 2=12+6 IS NOT A BlG PROBLEM.

EE A REAL LIFE

ER ASKED FOR
PLACE:

OF THE NUMBERS |

P21
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| REALIZE THERE S A LOT MORE TO THIS
THAN | HAVE HERE.
MY FEELING IS WE CAN STICK TO VERY
SIMPLE EXAMPLES AT FIRST AND BRANCH OUT
FROM THESE LATER.
PIVISION [S ONE PLACE WHERE SOME MIGHT
WISH | HAD SAID MORE.
HERE 12+-2=6 CAN BE SEEN AS 12 BEING MADI
INTO 2 GROUPS OF 6.
AFTER LEARNING FACTORS CAN CHANGE PLACES
INSIMPLE NUMBER SENTENCES,
(T IS NOT HARD FOR CHILPREN TO LEARN
FACTORS CAN ALSO CHANGE JOBS IN REAL LIFE.

i

—~ 1

i

i

THE END Lj
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