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, . PREFACE

44-.

The increasing contribution of pathematics' to -the culture

of the modern world, as well as its imparance'as a vital-
.

# ' '

,part of scientific and humanistic education, has maAe'it
a.

eseiatial Vat the Mathematics in our sehobls be both well ,

''' r .. , - t . , . .. - . .. . ....
selected and well taught--at'all 2gyels, from theskkinder.-

- 1

garten through the graduate school. - . rr .t : ilt

With this in mind, mathematical organizations i-iiisthg
. .

''

,Ehthematics Study GIJup (SMSG). The general Objectiveof
'

United States coopera 74 d in the formation
.

of the School '

,
_.t

SMSG is the improvement of the teaching of mathematics in .

4 .. .,

. r ... .

t

grades K-12 in the schools of this cpuntry,:lhe Nationa1'..-

Science Foundation has provided substantial fonds the .. t,
4 :' .

'Support of 'this endeavor.,
. -4%

a

-,,,,:,`,,,,,
. ili

On' of the prerequisites fOr ihe iMProyemei-it'citZte 2
4

teaching of mathemtics in ditrchoqlsIs an imprOved

v-

I

c
curriculum--one which takes aceett.of the inbreasing use

t

of mathematics, in_ science and technology and in other areas,
.

of knowledge, and at the-same time one which reflects
-

recent advances in mathematics itself. .4mong the projects

undertaken by SESG has been that of enlisting a-group of out-

standing-mathematjcians, educators, and'matitemati1/2 tea5pers .

, . 7

to prepare a series.tlf sample textbooks which would illustrate
o

.

.i ' such an improved curritibilum. This is one of tbeppublicationi
i

,A r 4 *- in that series.
. . I

-'V 4

J The development of mathematical ideas among young

f, Children mutt be 06unded in applioiritte e4eriences with'-
4 1. i

things from the 'PhYsical'world and the :'immediate environment.
.

.The textNmaterials for grades K:3 Fovide for Oung children

'>

0
. an inpoduction to the stud, of mathematics that reflects 0')

ll- , ,I
`

-Alearly this point of view, i,n hich growth is ergm the
- _.

t
..4'. concrete to the abstract, from the specific to fhe general.r .t

Ndjor emphasis is giv& tothe ei
,

plorati6n andarogressZve,
, ... ,

'-' rehnement'of Ideas associated with, both number end space.

.4.% 4-

s,o: t s" . 7
'..
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.
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?hese texts for grades K -3' were develop following
.

-the cqmpletion or texts for gadeS 4-6. The amic nattre , :JO`

of SMSb permitted se'rious'reconsideratiOn of several crucial

issues and resulted in. some modification of earlier point1

of vie/ Th texts for grade's K-3 include approaches to
. _

mathematics.wh appear to be promising as well as apprOaches

whose, efficacy
4

emonstrated thibugh:cladsroom use.

It is not intended that this book b4eregarded as th,q*
.

L

r

only definitive way of intl'cducing good mathematics to %
*if- .

.
children at this level. Instead, it should be thought)

.

0 of as a sample of the 'kind of dmproved7curriculum that

'r we need and as a source of suggestions for the authors ,
. - .- 4 .

.of commercial tcextbooks. It is sincerely hoped that this .

4
and other 'texts prwared by SMSG will lead the way toward

inspiring a more meaningful teaching of Mathematics,, the

Queen and Servant of the Sciences.

. ,15ased on the, teaching experience,of elementary teachers in all parts.
. 6

of theicountry and the estimates of the authors of the revisions, it is '

suggested thatteaching time be approximately as follows: -,",

0

1
0

.

.
5....\,

,Chapter

-

BOOK 2

r

.0

0

..:

-Tim

1

2

3

.:4
5

8
, 9'

4-5 weeks

4-5 weeks-

, 2-3 weeks

4:5 weeks

'welss

4-5 Weeks

3 -4 weeks

2-4 weeks

,2-4 weeks

av.z-

.
,>-''

Teachers- 4-e.urged to try_not to exceed these time .

._

allotments so that pupilamiil not miss the important ideas cbntitined ',
. ,

0
,

.

in later chapters.

*
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Zackground

Chapter'I

SETS AND NUMBERS: REVIEW

4

-

%Section I-1 reviews ideas and ierminOlogy associated

with''sets: A set is just, a collectidff of thihg4. The things
,

belonging to a'set are called its members. A-set may be

,defined by some property common to its members (the set of '

all ohildreh in this'roomrthe set of all bicycles). Sets

may
0

4onsisttof quj.te unrelated objects. For instances''

it wduld be quite legitimate (though perhfps of dubious

interest) .the set whose members are the number

7, George WashinAon, and.the North Pole.

It is possible for a set'to.have only one'meriber; as

in the case of tly set whose only member is thenuMber

or the set. whose only member is the number 0. There is

also a special setcalled the empty set., which by definiiiod

has' no members at all.'

One set is, called a subset of another if eVeAyitieAer.

of the first set is alsb a member of the second. Thus, the

set of all children in this school room is a subset of the

set of all children-in this school. We,peed to notice

especially two tricky facts about subsets. First, according

to the definition of subset, every set is a subset of itself.

For instance,,it is undeniably a fabt (though not a very

exciting one) that the set of all bicycle subset of

. the.set.of 413: bicycles. Second, according to the definitibn

of subdet, the empty set is a, subset of every set. Fol.

example, the empty-set is a subset .cgthe set of all bicycles,

because every memberof the egy set (there aren't any:) is-

a member of the set of all bityclesr-or of any other set
0

you want to name.

Section I-2 is concerned with the ides of comparing

two gets to Ste which, if either, has more members than the

other. A way of doings this which is probably more'primitive

4

L

4

a
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-"than counting consists inpairings off the members of one

set with those of the °Sher-. When such a pairing-off

process "comes.out.even", we say that the two sets have

been placed in one-to-one correspondetce. In this case

We may'alsosay that the two sets are equivalent and

that they have the same number, of members. Notice that

this is -not the Same thts as saying'that these setsare

- equal.' We-say that a set is equal to another set only

when they.are actually the same set, 'i.e., when every member'
eeez.

, of the first set is also a'member of the second and vice
. . -

',versa, In general, When sets are' merely equivalent, there

aremany different ways of pairing off their'members to

place themsin'one-to-one correspondence.

.47

Sometimes holnatterhow we carryout the pairing "41
proc ss we find that it oes not "coMelout even". For,

.

instance, in the example illustrated below

First 'Set

0

OP.

0... Second set
,

. ..

there would always be MeMbers of the first set left

unpaired wrath members of .t,he second. In this case we

say that.the first At has more members than the second

(and hence of course that the second has fewer members than

the first). The case where the first set has Oust one more

member, or one fewer meMber,'than the seCond:prepares the 4

cr
way for the idea that'each Whole number has a next-.arger

. .

..;whole number and a next-smaller Natole number (except that

of course T--has no next-sdayrer whole number.)..
o

ction 1-3 ip devoted ta,thsSperation'of.kinIng' t

0,
sets and, related operation of alding4nUmbaXS:. Taking

- a set andj oiningo it a secon-get results -in forming;,

a new,set-whose members 4re all those of thefiret-set, .

together with all'tlose.of theme second. This new set is
I.

, called the uhion of these twc; sets. Thus,,tf_we take the

.



set of all boys in our room and *join to it' the set of all '

4
girls in our: room we get as the union the set of all

'childrert in our room. In .this example the two sets joined

.

are disjoint, -that . is, tiey have Remembers in common.

When-thit happens, adding the. number of members in the

second set to the number of membits in the first get

gives the nutber of meinbers in their union., It is obvious

that joining the first of :two sets to the second gives the
cs)

same union as we get by joining .the second get to the first.

This clarifies the Commutative property of-.addition: adding

, th4 .first of -two numbers to the second gives the same sum

as we get by ridding the second number to the first.

' Just as coining sets serves as an approach to adding
, -

"numbers, so removing from a set one of ,its subsets serves' -

as an approach to subtracting nulmbers (Section I-4).. , ..
Section. 1-5 points out' the inverse relationship, ("doing-

,

o and undoing") ,between first joining and then xemoving a gi,ven
.. . . ,

set.' Corresponding to this, we have the inverse' relationship

'''betwee4 first adding and then subtracting;a given number,.

Section 1-6 'concerns partitidning a set Into equir-. .

, 1 .

alent (disjoint-).subsets.- For ,instance, we may.partition

a set of 4i members, into 4 sets of 3,0 members each
0 0

and a remaining set cf ',..3, members. ,; This will lead smootl-Zy, -

in Section ±17, to the 'decima.1 plece value system5 But , ':"1.°., 1
;471,

value .14
, .. '''' 4 , : .. 4.'.

,,in Sectiorr 1.-p we also partition sets into .e9ii.y.alekt -r - " ..

.' attbSets of other sizes 2 members' each,, .3 members each, - t
., '.. e,.. . . .

5 members' each, etc. This,prepares the iiiiy for later 7 -

.. 0t j . tV
intrnduc ing, ' in .Chapter 1/II2, the.. kdea, of dividing -a, nusaber .- -

by 2, 144- 3, by 5, pie. 4 Pdrtition5.-nom set .1.nto sets , k.,.. ,. '',

of 2, or /, or '5 menibeVs each, arid couningthe resulting."
. ,.

, "

11

S.

14 4:t
o

'"vnum.bbr of sets, also .'cleg;1,3 leadtNto the idea.of oli nting

by, -2ts; 3'0' and 54s.! ' : . .,- ' .. , .
,

. . , . . . -)/ IAs noted above partitions intosequivalent ,subs&ts . ,
.; . I 4 -

.are used in,Sectibn . 2-7 - to introdu place' value. At this ..

,,
.,..

.time we do not go beyond the idea'af "tens and- ones".
6 `.*:' *

4 L.
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.
A main objectpe'is simply to lead children to realize that,

, for example, .

3 .'tens and .4 ones

39 +t4

are three nameszthree ways of namink--the same number.

Of these three, the-last

0 + 4
.

is often the leas/....f.amiliar and the"most useful. You may

wisht.) use an abacus for class demonstration's. Also,

pictures of an abacus are employed_on one of the pages in

the pupil's book (page 29).

Section 1-8 reviews the idea of representing, the

,whole numbers 0,. 1, 2, 3, ...' by points-equally

sp.ced in order from left to right along the so-called

number line, as shown below. '

0 1. 2 4 5 ,6

We recall specifically that inipictures of the number

arrow-heads are ysed to suggest that the Ihie extepdS
4:.4

indefinitely, far in both directions, Later on; the number

.line will be used in a variety of ways: in visuaiiiing

number operations and their properties (e.g.;.in Chapter II),

in introducing linear measurement(Chapter III), etc. The

immediate use of the number line comes in Section. I-9:

greater-than (>) forallbers corresp6nds to to the right of

, on the number line;', and similarly less than (<) "'corresponds

to to the left of. Finally, SeCtion I-10 introduces the

idea and terminology or the even numbers (0, 2, 4, 6

8, and the.odd'numbeis 3, 5, 7,40(

52

13
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I-=1. Sets
.

A
Objective:

o .

4 5

1

TO review the ideas of 'Set, member of a set,

Subset of a set, and the empty set.

Vocabulary:. (Review) Set, member, subset, empty set..

, .,

Objects inthe room, m aterials for the

. flannel board, counterig bjJocks, books of

various sties and colors, etc.

Materials:

Suggested Prooedure:r--
,

The time spent on'this lesson will depend. on the exterit

of tlie;Chilaren's experience with .the idea and vocabulary

of sets.

Sets

Use sets of objects found in various locations about the

room. Havb them describefl indiffertnt,ways: the set of

books on the book

table, the set of

of, pencils in the

shelf; the set of things on the scicnce

coats and jackets on the rack, the set

children's desks.'

,Move toward more detailed descriptions: the set of blue,

yellow and red books on the top shelf of the bookcase;

' the Set of yellow pencils in the desks in the second row,

etc. Alto explain to children that a set may be designated

by simplylisting its members, whether or not they have

any particular proaerty in common.

might have as its members Billy Jones, an eraser, the school

building, and the letter A.

Begin to use the word%Member, as, in the set Which has as

its members the girls wearing red dresOs or the'set whose

members are the stapler; this book,and that eraser. If

to word seems unfamiliar to children, talk about the members

lip.of the class, the members .of a faMily, the members of a

baseball team, etc. Sometimes-the idea of member can be

reinforced by asking such questions as, "I; this book:a

member of the set of pencils? Is 'the flag a member of

the set of children? Is Billy a member of ti set4iboys

lnaMed Yoe, Tom, and Lallry?':

For instance, a set

t

14
4

e .
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t

Bring out the fact that a set 1m have only one member; e.g.,

the set of American flags in the classroom; the set of'

pencil Sharpeners; the set of boys in our roan named .

.

ft

Subset;

This' term may, be .less readily ifoaled than tyte item set

and.'member4

Let's think of the people in this school. "Who

are Members of this set? (loupils,teachers, princlpal,

secretary, nurse, custodians, cafeteria workers, etc 4;)

..This set has many subsets. What same'of the

subsets you can name? (See above.)

Of which of these sets are you a member?

Be sure to mention many such subsets: the Subset of

,'childrenchildren in grade one, the.flbset of boys, the subset of

Ohildren 9 years old, th6 subset of adults, etc. For

several.of these sets ask whether each of its members is

a member of the set o1 people in'this school,. Also,

emphasize the idea of subset negatively:

."
Is the set of boys in our school s. subset of the

set of'bOys in our room? (No, beCaUse pot°every

boy in.our'school is s. member:of the set of boys

l'h'our roam.j
..o. '?

lhe empty set

But 'a variety of objects: on a desk or table. Ask a child

\ to point,olirthe set of books, pencils, etc., on the table.

\\Th en ask him to point out the set of apples. If there are

no apples on the table, this will be'the empty set. User

seirel-al.ixampies: the set of readers withjink and purple

covers, the set of children more than 11 years old in

;this class, etc.

pupil's book page Read the page with ehe children.

04 . Note that the pictured set is
c

aesdrihed in more than one way.v
"Jo. -

Ask if there are other ways to

!describe each set. (Sets of pets;
,

* The dot is used throughout the commdntarx to note a change

in activity'or developmeht within a section.

. 15 ,



Set of animals with 4 legs. Set

of:things with fur. EtC. Have

children count to fill the blanks:

Notice that the setbfilauges

the picture is the empty set, and

that the number of the,sUbset Of

ax imals is the same as the number

of the set of animals.

Pupil =s book, pag' 2: Read page with the children. Describe

pictured set and subsets. Notice

that some of the rings mill overlap;

the children should realize that

things may be Members of more than

one subset of a set.:

0

t.

.
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SETS AND SUBSETS

This is a-set of animals.

This is 'a set of pets1

This is a setof cats, dogs, and rabbits.

'This.set of animals has . 1. members:

-

This set has many subsets.

The subset of dogs has members.

.
The suite of cat has 2 members.

,The subtet of rabbits has 2 members.
v

The subset'of houses has 0 ,members.
e

The subset of animals has $: members.

-
1



This is set of,fruit. It hat many subsets.

Drawa red ring around the subset of

The subset of s has .6 members.

Draw a blue ringaround the subset of

The subsfof A. 's has members.

'.s.

.
Draw a yellow ring around the subset of

^,

The, subset ,of ' s bas members.

Draw a,green ringaround a subset of two

-This subset has 5. members.

Dr90-brown ring around a subset of one

This subset has 'if. members.

2 ,
18

r

s and three
a144 i-e-eti

C vst t.4e .

, one and two

(1:4:44-



1-2. Comparing sets
,

Objective: To review pairing and one-to-one correspondence

=using the expressions: o ivalent, asrmany as,

more than,'fewer than, on moi than,, one

4 fewer than.

Vocabulary: (Review) Equivalent, as many as, more than,

fewer thanypairing, order.

Materials: Flannel board objects, children's set materials
,

(beans, pegs, cardboard disks, toothpicks,

bottle caps, etc..).

Suggested Procedure:

'Place a, set of. 5 objects orf the left side of the flanne

board. Display other felt objects on ad&Ivor table ne

by. Ask a child to come up and showla.set with just a

. many meMbel.s as the set you placed'on the flannel bt

How do you khoir it has just as many Member

(Child willprobably say he counted them; oth'

\haNte 5 members:)

If you couldn't count, how could you st 1

tell that this.set has just asmasymem ers as that? .

Review the idea bf pairing:;, for each member of

on the left there is just one member of the set

and for each Member of the set on the right the

C member of the set on the left. (Suppose the fir

set of trees and the second set ds a set of dis

for every tree there is a disk, and foi- every d
,

is a tree'.) .Ask what we call sets which can be

in this way. (EquiValent.sets.)

DisCuss various sets in the classroom. For ins aace:

Is the set of books on the table equi alent to the

set of'pencils in this box? Find out without.
4

counting.

he set

n the right,

is just one

t set is a

s. Then,

sk there

paired
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Let thildren,pair books and 'Pencils to determine whether

;bhe sets are equivalent. Repeat with other sets. If sets

_are pot equivalent',', ask:,'

Which sett klas.more membef:s.? Which set has fewer ,

Members? Let's say "The set of books has more

mgmber5 than the set of"pencils. The set of pencils

has fewer members than the set of books."

Display a set of 04 objects, on. the flannel board.
. ,

Have

. child show a set with more members-than your set. Have

-a child show a set with fewer members. Encourage use of

,the sentences; "This set has more members than that set.

This set has feWeJ r members than that set."

.

If chlldren have difficulty with the term ;CAwer than",

use tmnipulative.materials. Have each child show on
.1,

. r
his desk a set equivalent to one youplace on the flannel

,1/4

b8ard. Then have him show a set withkSewer members than
I.

the one you place on the flannel board.

pupil's book, pane 3) Read instructions with the children,

The word equivalent is not used on -

the Page, but it should be used orally.

Pupil's book, page's 4 and 5:

'Read instructions with the,children.

(Answers will, vary.)

Arrange sets on flannel board as shown below.
Order

000

6000000
001C00
0000

20
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..
Can you

t

put these sets in Order so,that each
Je ,-
has more members than the one above it? Which

0

.

--
set has fewer members, han any de the others?

, -

(Set bf 1.);
.

:: ' 4 ,/. 1 \,,,A? ...

t
/
Let's put Wover,here.

.

f

0 0 0

O O O^ o_zo'o_o .
,poo ob

o pa,
Which set will comet next?

.

t14. t
Have children finish ordering the sets on the right side,

of the flannel board Point out that the set'of 3 has

more members than the set of i, the set of 14: more than

.the set -of 3, ete.t Suggest the it is possibletto put
4

other sets,into the disPlay,ed still have the, sets' ordered.

Where could we put another eet.; (Between the'

set of 1 'and the st40Cof ,3; between the set

of 5 and the set: of 7.)
. .

4 1

a

.

4
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Comparing Sets.

iShoia.Set with as many medlars.
.$

Use

13

0

qs.

/"

has just as many members as
34.

has just as many members as

has juscas many members as

-has just as many members as

h

G' '

ha just as, many members as

-A has jUit as many membersas .

.has juit as manpliembers as

3
22 AI

4, 2'
as.



',/V

31-

a

'S a

I

Comparing Sets

Show a'set with more mem rs.. Us'e X' s.

w

hts more members than

ft

has more members than

,
has more members than .

t
has more members than

has more members than

has more inemberstian

figC-ve...4e2

4.

s

t
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Comparing Sets
. .

Show a set-withjewermembers Use X' s:

0

has fewer members than

his fewer memberkthan

has fewer members than
4

ttisfewer members than

has fewer members ban

)

his fewet members than

has fewer members than

all //I:ye-et Z_Zo-g:

A.
5 2

15

ro

.4

/



How many more memb6rs has the set cf 5 th

the set aboye it? (One.).

{6v main fewer members:hae.the set Op o3 than

the pet below:it?. (One.)

More practice can be given with one more than and oni!Ifewer

than using flannel board'or manipulative materials asteepq.
.

Call attention- to the relationship between the' order of

'sets with, one more member and the. order of the counting numbers.

1* Pupil's book, page 6: (Optional). Read with

the chiZdren.and have them notice

tHat'the pet on they left must have

only one fewer member than the set
. ' .

on the right. Therefore) the set ,
.

they take must have one more member
1 '

than the set on the left. ,

PuPil' book, page (Optional). -Children shoulaxnotice

that the set op the left must have

only one more member than the set

on the right. Therefore, the set

they make mist have one fewer member

c than the set on the left.

, 7*pupil's book, page, 8: (Optional). Children should use

X's in the ring On the tight, as

indicatedbythe sentence to be .
(

completed. .

25

V
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*COmparing Sets .

-_Show a. set with gone Rorie member. ,Use

,17

"

4 .
, -

,

A ,.. t

t

. has on. fewer member -than

.

.

X,X)4xxxX

- , 4

.

-.
. ,

.3 _

. ,
bps one.fewer memberfhan

,

X' A X X X "

.
..

4,-

,.

.

:

hiS one fewet:thember than
-

r;

X XXX AiX X X---;
.

.

.

has one fewer Member than XcX X'X

.- .

.

, - 4.
-

I .

has one fewer member than.

_ :....

,

:. --z -.

Uo(X.X X XXX

. .

.

ha; one fewer' Member than
,. ....

r'.. t t

-

,

.- .

. _

. r

6 . 26
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* Comparing Sets

Use X' s.- , Show a set with one fewer member.

has one More member than X X X X

,

.-

., 0

has one more member than

o

X'.)(

,."

,1

.
has one more member than

,

`kX.,x1XX
,

..
4).

-

.

..

1

.. ,

has one more member than Xxx xxx x, .

o

.
.

has one more member than

..

.

., .

,

6

.

: has one more member than

<7.

27
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*Comparing Sets

Use X' s to show sets..

t .

has one more member than

has one fewer member than

h ?s one more member than

has one fewer member than
r .

has one-fewer member than

has as many members as

has one fewer member than

8 28

.,-
r
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1-3. Joining sets andAdrling numbers

Objective: To use411e joining of setsto review addition

facts thrbugh sums of 6, and the commutative

property of addition.

Vocabulary: Union, addend; (Review) joining, adding, sum,

equation, plus,,(+), equals (.), commutative.

Materials:. Flannel board'objects, 4 red books and

2 blue books, manipulative materials for

children as before.

Suggested Procedure:

Place a set of .3 pears on the left side of the flannel,

board and a set of 2 oranges On the 'right side. Have

'-each set described. Ask a child to join the oranges to

the pears...

Describe the new set. (A set of pears and

-oranges.) We have a special name for the

new set,the set you when you join two

sets. We call it the union of the two sets.

Write union on the chalkboard.

Is each=member of the set of pears a member

of the union? (Yes.) '

Is each member of the set of oranges a member

of the union? (Yes.)

Return the set of oranges to its original position. Have

somedne--joip the pears to the oranges. Discuss the

. resulting set.

Is the union We !timed by joining the pears

to the oranges the ,same set as the union

formed when we joined the oranges to' the pears?

(Yes.) ,



V

Direct 3 boys to, stand at the _left of the room, and 4-

girld to stand at the right of the room. Have them desCi.ibed

as a set of b oys and a set of girls. birect the boys to

join the girls. Discuss the union of the two sets. (It

is a set of boys and girls, a set of children, a set with

7 members.)

Let's make a record of what has happened.

How many girls did we have'? (4.).1

Write on the chalkboard.,

How many boys were in the set of boys

that joined the set of girls? (3.)

Leave a space after the 4 and write 3.,

),,.

) How many members are in the uni&n of the

two sets? (7.)
\\__

Leave a space after the 3 and write 7.

Wghave 4, 3, and 7 as the numbers

we need. How bah We use these numbers

to write an equation suggested by what

has happened? (4 + 3 = y.)

Some children may not remember the-names of the plus and..

equals signs, altboigh they may be able to write them. Take

time to make sti7eAat children understand the relationship

between the terms and the. operations. A set is joined to

a get and the result is their union. A number is added,.to

a nuMber and the result is their sum. Leave the equation

_on he chalkboar&-_ 4 + 3 = 7. (It is not fteUetaary to

use t word equation yet.)

Have the boys return to their places.

This timeIet'a, have the set of girls

join the set of boys.

Continue, reOrding as you gq,,, -until you arrive at 3 + 4 = 7.

c
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Read the two equations aloud.

If 4 + 3 and 3 7, CoUld'we

say that 4 + 3 = 3 040 (Yes.)

gee..
41

Display 4 red books, on one desk and 2 blue books on another.

Have sets joined in two.ways and write the equation suggested °

by each.
411P

If. 4 + 2 6 and -2 + 4 . 6, can we say -

that 4 + 2 = 2 + 4? (Yes.)

[Note. The above experiences have illustrated intuitively

the idea,of the Commutative property of addition. While

it is not necessary to use the terM "commutative property"

with the class unless you wish to do so, it is important

that the children realize that the order in which the

addends appear does not affect the sum.].

..Have chidren use their set materials to "act olim-,

situations associated with equqtions you Write on the

cha;kboard, supplying the sum:for you.

Pupil's book, page 9: Read the page with the children.

They sh9ild think of joining the

pictured sets intwo ways and

fill in the blanks. ,

Pupil's book, page 10: Children look at the twb sets

pictured, and complete., the equations

beside them as a record of the two

ways of joining the sets. In the

*last two rows they have to supply

the number of members in the second

set as well as the number of members

in the union.

*On the Cpalkboaxd yrite:

6 1 7

31
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Joining Sets and Adding Numbers

Think-about the union of these sets.

9

32



Joining Sets and Adding Numbers

2 + 4 = 6/.

4 + 2 =

5

1 +

+ 3_

+ 4 -

4+ 1=

3 + 2 =

2 + 3 = 5-

33

6 + 0_ = 6

+ = 6

se
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Have children use flannel board or their set materialg to

arrange 6-set of 6 and a set of 1. 7

(

What is the number of members in the union

of these two sets? 0)

Do you think that joining a set of 1 to

to a set of 6 will always mean that-the

,onion has 7 members or is it possible

that sometimes you will fine 6 members

in the union, or maybe 8)? (There will

always be 7 members in the union.)

Jim, come finish the record on the chalkboard.,

Put in what is needed.
,

4
1

After Jim inserts the plus and equals symbols, ask what

the equals sign means. Bring out the fact that one can

asi,y. 6 1 is another name for 7 or that 6 + 1 is. the

same as 7,

When we use the equals sign in a sentence .

like this (point'to 6 + 1 = 7) we call

ther sentence an equation.

Write equals and evatIon on At chalkboard and undeline

equa in each.

Since we are thinking of adding two numbers,

we call each of the numbers we add an addend.

Write add and addendon trip chalkboard.

Review the wordnsum", and Write several equations,on the

chalkboard asking children to,point out the first addend,

the second addend: and the sum. Write some equations,

leaving out an addend or the sum and ask which part of the

eqpItion is missing. Occasionally leave out the plus sign

and ask whether children can tell that 'cite nu/Tillers, must

be added. 'Don't do this if zero is one of the addends.)

zeroas an,addend
-

'Write:

6+0=

0

25
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Have children use objects to "act out" a situation
,/

associated with the equation.'

at is the number of the set you Jae to 6? ,

,
. ro

. ' Dees it change the set at all? Is the union "
.,.

the set you started with? (Yes.)

Provide other illustrations in.which the empty set is

joined to a set having at least one member. Record

equations such as 4 + 0 = 4, 9 t 0 = 9, etc. Lead

to the generalization that the sum is the same as the

'first.addend.

Write:

Ask chiKren to "act out" a situation associated'with

the equation.' Using other equations sueh as 0 + 5 = 5,

. 0 + 8 = 8, etc. Leaa to the generalization that the 61.1.m

is the same as the second addend.

ti

Pupil's book, page 11: Children are to imagine joining

the pictured sets in two Ways and

write-equations to record both

' Aways.

Pupil's bony, page 12: This is'a practice page for

sums through 6.

4

35
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Joining Setsnd Adding Numbers.
,wrtte equations for each of these.

27,

Join

Equations: 4 , 2 6

and

2 1- 4 6

r
A

3.1

'
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kitting Numbers

Fill the blanks

5 + 1 =

1 + 4 = :

6 + 0 =

3 .4. 2 =

0 + 2 =

: . .

ti

1 +5s 6

.

V

1 + 1 = N2

?-=

3 +. 3 =

64, 4 tr'

0 + 3 =

2.+ 4 =

...."71

3-4 1 - 4

2 ± 1 = 3

0- 6 =

3 +

3 7 12
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Rer-dOving sets and subtracting numbers ,

Objective: To review the idea Of-removal of a subset

soPt
fromfa set, and to relate this to the

. operation of subtracting one .number from
A

another.

Ifooabulry: (Review) remove, subirect, minus°, difference.

Material A set of red.blocks and green blocks, a

flannel board and felt figures suCh as

rabbits and birds, small objects (disks,

sticks, etc.) to be used by children.

Suggested-Proceduret

<'.
Place' a set of red blocks ant green blocks on the table,

desk, Or other convenient display place.

We will start-with this set,. -We can;"-

call it our starting set.

Who can describe it?

Have children identify subsets of this (Subset of

red blocks and subset of green bliicks.)

Ask a child to remove the subset of red blocks.

Direct another child to show and desO;ibe the see that
I

remains.

Ask a Child to describe what the first child-did with the set.

(die, took it away; he removed It, etc.) Direct the'discussion

so that the children see that the subset of red blocks was

removed from the se't, of red blocks and.green bIbcks. (Note

that it was not removed fr.& the set of green blocks, as
. AY

children very often visualize it. One way.to help children .

A44(e.aee thig s for the teacher to start with a set of green

blocks and hen direct d child to try'to'regOve a subset-

of red b123Cks frpelt.)
0.

tt

using a set of,rlabhits andbirds'on the.fltinel board ask

a child to remove the subset of rabbits and describe the

set that remains.- .

.0
.

;

4,

)
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2

when ask other child what took place.' Be sure he responds

that the rs-.4 child removed the subset of rabbits from the

set of'rabbits and birds.

Return the rabbits to their original places on the flannel

board. Direct a child to remove the subset -of birds and

describe the set remaining. Again. ask another child to

describe this action.

(He removed the subset of,birds from the set

.of rabbits and birds.) a

Continue with similar activities until you are sure the.

- .children understand that the subset is removed from. the
0

starting set, not from the remaining set.

Now let's record what' we are doing, using

numbers and writiwg an equation:

Make a chart on the board as.shown below.'

For.iristance, what was the number of blocks

in the starting'set?

How many blocks were in 'le, set removed? How

many blocks were in the remaining set?'
r

Suppose the numbers were 5, 3, and 2. Write them on

the chart' and help children to recall tha-5, the equation

recording the removal of,a set of 3 from a set of 5 is - 3

lumberlumber of
set

' Number of
set removed

Number of
set 'remaining Equat*

ds
.

.

9

5

.

°

.
, , 3

.

. .

2
s

.

.

9

5 - 3,=

-

2

4

ReVIew the term subtraction and use of the minus symbol,

and note that 2 is the difference of 5 and 3.
-4

Record on the chart.for each of the previous 4perienc6s.

39 \
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You may also wish to let children "act out" equations with

their materials. on their desks either" from equations wri1ten

on the chalkboard or from oral instructions.

b'ook, pies 13, 14, 15: Read instructions with

' children. Pages 14 and

15 may be:c.prIp4ftd
Ni;5t

independently.

Pupil Try bbok.pa-ge 16: Rave children use Manipulative

materials "ter'complete page,,

selecting the number- of objects

for the starting set, removing a

set as directed, identifying the lip

number of objects in the remaining

set and then writing the equation.

Notice thdt in some sections of the

chart they will Have to find 0-

thep4mber of the starting set

or of the set removed.

_NO

Ce.

31
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Removing Sets and Subtracting Numbers

Y

4,

Here is a picture of a set of toys.

It has .5° members.

. Think of removirri a set of 2 wagons.:

ma
These pictures will help us think about the
remaining set.

,*

The`remaining set has 3 members..

We may Write this equation:

et

41, 13



Removing Sets and Subtracting Numbers

(

Draitalingaround_the set you think of removing.

Write an equation for each pic4ire.

, 33

RemoVe

=

Remove 3 Z2 Remoye ? 40). ' s.

3--2 =3

. ±442

1;
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. Removing Sets and Subtracting Numbers

D raw -a ring around the set you think of removing.

'Write an equation for eaph picture.

el

/"-

43:15



Removing Sets and Subtracting Numbers

Complete the chart.

it

-,.

Number of
starting set

Number of
'set removed

NUmber
4:, .

remaining' set Equation
.,

. 4 ._ . .

. 5 1. . 3- i '4
.

3 3 0 3,-3 :r-O
Is . ...

e . 3 3 -'-o -= 3,

4. 3 I 3
.5 3. .2

.-,

4 .. 1

- -_,

04. 0 - 2 2 .=,().

Fill in the blanks:

6 6 = O 4 + 2 =

1 * =

2 + 6 + ,0

44.

3 2. = 1

0 = 2

2 -.0 =2

,4.

4.
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I-5. Doing and undoing V

Objective: To review the idea that_addilg a nUMber

is "undone" by subtracting that number,

find vice versa.

Vocabulary:. (Review) doing and undoing.

Materials: Materials forpflarinel board, manipulati've

materdals.

Suggested Procedure:

Addingand undoing

T6 introduce doing and undoing, you might tell the class

the following story, recording on the chalkboard as indicted:

Jimmy went to a store with his mother. He

asked if he might be 'allowed to bily some

candy and she said, "Yes:"

He picked'up two candy bars and asked

"Is this all right?"

a His mother said, "Yes.;!,

Write 2 on the chalkboard to record his first purchase.

As he was walking-along, he saw some other candy

Bars he liked so he picked up three more.

Now write 3 on the chalkboard to the right of .2.

He put the 3 candy bars with the 2 canZy`bars.

Then, hew many did he have? '(2 +'3, .or 5.)

Write 5 to the)right of.

am

How can we use these S numbers to write. an

equation abolit the number of objects in the

union of the two sets? (Hopefully, children

will',suggest using "+" and "=" and 'you

can complete the .equation. (2 4. 3 = 5)

When he showed the five candy bars to his mother,

she said, "No, Jinmy, not five bars! YoU.,may

have only two."

45



,P

a

What did Jimmy have -to do? (Put three candy
bars back.)' How many candy bars did Jim*

, .
show to his mother? (5.)

...-

Write 5 on the ohclkboard.

Hot/ many was he allowed t6 have? (;2.)

Write. 2 to the right of 5 leaving space for three symbols.

1Inat do you think we should write to show that he
put three candy bars back? If we start with 5

and,we went to end with 2, what equation 'can
we write to name thernumber of candy' bars that
Jimmy could have? (5 - 3 =

. Complete the equation, writing =11 between r-45-- and 2:

What sign aid we use here (point) and here
(point)? (Minus and, equals.)

Put a set of 3 rabbits on the left side of the flannel,
bOard, and 5- rabbit on the right., Have a child join the set of
1 to the set o4 3. ,itriti`the eqdation. (4 + 1 = 5.)

Suppose we don't want a set of IV; rabbits., Wet
want, a set of 3 rabbitd..-

We have to undo what we have done. We want only

3 rabbits.- What can we,Alo? (Remove 1 rabbit.)
What set are we going to remove one from? (The

set of 4.)

Write 4 on the chalkboard
\How many will we remove?' (1)*

What can we write on the 'chalkboard to show that
we have removed a- set of 1 from a set of- 4 ?
(4 - 1.)

141rite r 1 to thec rlight of 14-.

How many will, be in the remaining set? (3.).

46
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What equation can we write. using - 1 and 3?

(4 - 1 = 3.)

rite this equation on the chalkboard..

examples of ,ioininAand removing: Use

individual set materials if needed,"and record on the

chalkboard. EncoArage#children to generalize: If you

start with a,set, join another set to it, then remove the.

second set from the union, the remaining set has the same

number of members as the starting set. If you start with

a number, add a number to it, tlien subtract the second

number from the sum, you get back the starting number.

otapilts book, Page 17: At least the first few problems

should bee done as a cla5s activity.

Tell children that the second

- equation in each box must show

how to undo the operation shown

in the first. They should

notice that the first number in

the second equation is the stem

inthe first.

Give several othe2 examples in the following form. First

make"a chart such as this on the chalkboard:

r.

4

Put two sets of objects on the flannel board - -3 members,

in one set and 5 members in the other set. Have each

child display two sets'at his desk--3 things in one set,..

5 things in the other. ,

47
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Poing and Undbing

Fill the blanks. '

,

3 + =1

4 /
-..

=

6

.

. !*h-..)
,-.

lc / ,.,

c
,

. ....._.=._.

n,---
=

.

-=,.. 6

_ .
,

....

1 + 5 ---

5 =1
..

.

t

2 + 2 =

_.
... 4.

,

,

4

.

,

..

...

, ,-,,
1 +- 3

4
_ .

3 = 1

_.:-

3+ 2 = .5'
. 3

.
. c.

4+ 1 =

-
3+ 3 :7- , .

a g

0 + 5
4.. ,

5. 5." = 0

...

- . 1-.4- 2 =
11

....* 2
o

3

;

.

].

,

.

2 -1- 4

_

.

.

.= 6..

= 2
..

..

5+ 1

- = 5

.

4.
e.

Is. .

2 +
.

1 =

..3- /
3

= 2

.

.

.

.

.

4. + 0 =

=4

48



On the fiaiRl,board join the set of

of 3- memberdHave children make ,a

their sets. Asgchildren to give the

action and Fecord the equation in the

5-"members to the set sb*-

similar. joining with

equation for this

chart on the chalkboard.

'

+ 5 = 8

Ask children how they codd undo the joining they have done
4*

.(by removing the set of 5. from the set of- a). j'Ask the

children to give the equation for this "undping":'and record

the equation in the-chart on the chalkboard.

-3 + 5 = 8

8 5 ='3.

'

Now consicipr the commuted situation in'which the set of

3 is joined with the set of 5, and then the Set of

is removed. Perform the-manipulations and record the

equations on the chalkboard in the chart:

3 + 5 = 8 5 4. 3 = 8

8 5 = 3 8 - 3 = 5

3

Use several similar examples,beffre-iiiing_page. 18 of the

pupil's book%'°......,

, -
Here the chart, is to be completed,with,a set

of related equations. Some children may have

to ,draw Pictures or use manipulative materials.

S



Adding and Undoing

Finish each set of equations.

tar

a

6 + 3 = .__... 3 + 6 =
.

7

q-3 -6 (i'-, :3,

. .

7 +1=
, _ .

1-7z/ Sr- =7

f

7 + g
-,,

N 1

8 + 0 -
.,

0-k-r....-- r
,,

I-0 --:--81
.8,..4,-.0
.

It 1

8+2= /0

/0-11::-.2, ./0-2,=F-

'4 +3= 7 . 3+4.;7
.. .

6

.

a. ,\

.. -

..

.67-/-s-=/o
7. ,

4"

C Z

' 6

.

-

.a

9
4.

. .: /4
. 4 .

q.-3 5.
?

4 ,1,7, a d. f
dr

v 2 a," .

9 4

o

,1,...47,

'."..
.

4

:
s

.5"--1-/ :::

'."41C
I

/

i\

.,
.i.

...:.:- /i

.

.. - -

4.

...5

18 .

-et

a

O
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Subtracting and undoing

To illustrate first removing and then joining as another_

J 1

liowin

making i record on the chalkboard as before._

$
Sue took six cookies to eat while she was

reading. As she walked out of the ki,tchen,

she'thought six might be more than she

would want, so she piii.two of the,cookies
.

on a'ylate. How -many cookies,did she have
s

-lef . (4) ,lhen, as she walked down the hall,

shf decided that she was Prkitty hungry after'

al --so hungry that she really did want gix

cookies. Whet could she 'do?

Use flanne board anti individual materials to show

removin lbining to do and undo. 'As you record-

what is done, or give directions fpr "acting out" the'

situation, use_opportunities to review vocabulary needed. Jar

c AO&
Give sevel4a1 exam les of removing and joining. Use

manipulative mater ale as needed, and record the equations

,on "the chalkboard. Encourage children to generalize `"about

removing and,joining, as the' did al-Alt joining and removing.
41 '

,1 J

..e

0
Pupil's bdok, page 19: At least the ',first few problems'

. e
be done as a class aotivity.

Tell childreA that the second

equation'in each box,mu;t show hoy

to'undo the operation-shown in the

first. They should notice that the

first number in the, second equation
`ft

'is the difference in the first.
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Doing -and L1r,idoihg

Fill ttle blanks.

13.

__--4

5 I =

1010 =
.............

_

-........

4

.

%

. . s
.

. ,-,

t't 6

I

,
Il
.

3 7 2 =

i + t 2 = 3

l .
...

.

6

ts.

A% 5. =
e

+ 5- =

.
.--

6

.

...

2.-

4+.
.

4 -2 = .2
400

2 + 2- = 4
...........,

.

.

\ I

4

4 -.3 = /

r +3 =4
.... ....

5

%.

2 .= 3

0 *,

..

.

.

.

.

3

-.I =

.

.

c --
` o

5-5 .0 .

_

5 =

-r

..

. ,

a.

.....-

.

'3 1 = - ,.,,

2.., + I * =

s

,

4

.
,i

, , .4 4 --0,
zit,

. . -
.

1 JP

+ 1 = 5 ,,

yr..,

-i. 4 =6------.
A

...0

'.---.

.

i.2 -

+ 2 = 6
or,

ti"

or

,J

4 .1-

4
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...a.
,

Again put a chart like this on, the
..-

chalkboard:

Display a get .Of 9 objects on the flannel board--2

objects of one kind, 7 of another kind. Have each child

display a-similar set on his desk: 9 objects, .2

. of one kind and 7 of another.

Remove the set of17 objects from the seat of 9 objects.

Have the children do the same with their sets. Ask

'for the equation associatedwith this action acid retofd.

the equation in the chart onthe chalkboard.
a

9 7 = 2

Ask children how they could undo the removing they have

. clone (by 3oining the set of 7 to the set of .2).

:Request the equation for this action and record the

equation in theVhart: 4 : ,0

. 7 2

2 +7 9

*.

Now consider the situation in which the set.of 2 ,is (removed

from the set'Of 9, andthen.joNed to the remaining .bet-

of 7. Perform the manipulation and record the equationr-

in the chart. .

53



1

9 - 7
=

2.

2 +.7 = 9'

9 -2 =7

2 + 7 = 9

,

Use several other similar examples for illustrative purposes,

then proceed with page 20 of the pupil's book.

Pupil's book; page 20:

Here the chart Is to be- completed with

' a set of related equations. Some children

may have to draw pictures or use manipulative

matfrials.

lc pupil's ebok, pages 21 and 22: -

.r

ti

(Optional These pages may be used bye
r-
more able pupils.

S

A

4

145

2

.0...444,N^

S.



4Subtracting and Undoing --

Finish each set of equations.

_ .9,.4..'6--

if -i-s ..-., q 5;14 ,--:

7 5 =,.'2..
.

_,,.._

.

F If

- ....-.
.

)

,...
c ,

.9 8 =
-

./ q .... 1 3?
)

.

4.

3

11

, 6 0 = 01°4 . 6-6 '..--- 0

. ., .

4
20

u.

,
i

10-7-'3 10 3= 7

34- 7-- - - lo 7 -74-3 :::/0

10 -4 = 10 6 = 4
,

1

.
.4

4

1

,
.,'

,--\

7 4 F . 3 .:.

. ,
C

.

, ..14--1= 4 --
-.

....- .

7
.

171- 7,--3---

. .
.7

,.

r



*Write' 4- equations, using. 3 numbers.

11,

3 . 1 4.
e I

I

,°;T
4.4

..07*

3
t ,

1 e.
I44. MP

.
I

A,fr 4;7 t

2

43 =3

to

. 5

.7-1- / ,

I

..
I

4 , 0

44. to
\ r

7L-. 4/-

21 56

117 4
r

1

I

S
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* .Wilte. 4. equatioSs. using 3 numbers.
4 e:

6 0 1

--/ t):: 3*
;

3

St

4

Write. as many equations as you can.
A

t

4'

4 2'

2 .7- 14

or

I

.
*

N ;

re

7 3

£

V

0,v

'

,/



I -6. Partitioning sets into equivalent subsets

Objectives: To learn how to partition sets into equivalent
4

subsets and how to count by 2i's, 5,s and"
?i,A

10's.

Vocabulary: -Remainder set; (Review"bartition, equivalent.

Materials: Twenty counting blocks, materials for'flannel

board, yarn,' 100 small, :ike objects

100 pennies. or 100 disks), materials for

children, at least 25 objects per child,

hundreds-square paper Mundreds-square

paper is available commercially or it can

be made by ruling a duplicator,master into 1

a grid of 10 rows and',10 colutt sl, chart,
. .

made as shown below, on chalkboard.

t t .

d

.

4fumber
.14

of

stArting set
Number of
eaeh subset

Number of 0

equivalent subsets
Number of
remainder set

. .

, -

.

-,1

,
\

.

.
. ,

.

.
.

. .

%

.

.
,

.

. -

,

go

I . o .

-

Suggested Prosedure:
ygg

- .

Review the word partition. You may Wish to remind children

Of the usual use of the'Word: 'putting a partition in a room
.

.

. r'
..

to separate the space into two or more.spaces. .
.... ,

We cad partition a set into two subsets.
.

&

f y

Illustrate by Puttinga set of objects-on ;the flannel board .

-. . , . .,
,t

,: tii

r

I

r

5 8

f:

-&

. '



74*

50

o. ,r

14nd using yarn to show a partition:

,

We also may be able to partition a set into

equivalent subsets.

Place 20 counting blocks on a table or desk or o bjects

on flannel boards where all can see. Pull three blocks,

to=one.s2de.

How many members are in this subset? (3..)

Make another subset equivalent to this one,

40
Can you make another?

Continue. When the :5th set,of 3 has been made, point
. -

to the two blocks le over.

s

Is this sear smaller than each.of the others?

Since it is, we will gi e it 4 Spacial 'name.

We it the remainder 1set.

*Let, e a recordof what we, are doirig.

Use'thekchart o 61 chalkboard and have children tell What

should be 'entered in each section:

Using the same 20 blocks, pull a set of 4. blocks to one

side, and continue as before.

Do, we)aa'V4e any blocks left over this time? (Noz)

4
If we watt to show that there are no members in

the remainder set, what will we write here? (Zero:):.
1

Have the children use their set matariale and complete

pupil's bdpk, page 23 under teacher direction as long

as guidance, is needed. 1

"

C.

ti



Pupil's book, page 23: Direct children,to count out 17
. _

objects and put the rest 6f their

' materials out of the way. °

What is the number of youl.' starting' set?

How many members are you.to save in each

subset? (3)

'Count out subset of 3 members each, and

see how many sunsets YOU can form.

How many are in the remainder get?

Countipg by 2' s , .:51s and- 10'

of

"11.41,
Ll childrAn,to partition

°

If you Kaye Many

their materials into subsetS'

At..

"setg-of two members each,

c'an you count by twos to see how many were

in the-starting set? You start with twO.

Do you need to say "three ", or can you

just think three and say "four"?

What will you say next? (Six),

You ,skip, or think, one counting
illtb

number and

say the next. .

What will you say if you have a remainder

.set of one member? (The next counting number.)

Sometimes, if you know how to count by twos,

ft.'s faster to count a lot of f.hings that way

than it is to count them by ones.

A Display the set of ,100 pennies or aie.ts and show how to

pull to the side-two at a, time. Give practice in counting
r--

by two as needed. Childrdn may line up by twos and one

child may Ault them.

A

4A

4
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Partitioning Sets 1,0

Number of

starting Set'

'Number of

each subset

, Number Of

equivalent
subsets

Niimber. of

remainder:set

.
17

.

.

,,,r

I

1'0

\
4 , 2., Z w

,

6. .

.

,

O
.

.
.

....

13
4 .

4 ,

, .

.

IL.

21

1.

3,-.: .

. .
, .

0
.

- 15* . , 5 3
.

.

18
.

--I

.

5

.

se

.

.

.

.

0 i-.

..

25

21 10

.

2, 1

.

O



<

. wvistripute hundreds-square paper. Tell children t6 make,

an Xr4n the first box, write 2 'in the next, make an X°

in the next, etc. At another time have them count 'by twos
I se

. starting with one: 1, 3, 5, etc.

Pupils book, page 24: Children are to write. nimerals in

the boxes.
0

bisplay pennies as before. Have a child arrange pennies

in sets..,,of five andcourit'them by fives. co

Other fibrin's of material ma:y.be used as needed. Have a ,-

,child mike sets of ten by putting twosets of five

together and counting by tens.
446.

Remove one
.

sett of,ten andput three single objects with 9,

the others. Have the objects' counted by-tens and Wfter

the last ten is counted, ask children to continue, "Ninety,

;-ninety-One, ninety-two, ninety-three." Show hot to start

.,!with three-and'count by tens from,three. "Thirteen,
''''

twenty - three; thirty-three, eta." Give much practice in
,t

counting by tens, starting with numbers other thah
, x ,

multiples of ten. Give practice in counting backward,.al6o.

FUpills book, pages3 25 and 26:Chij.dren are to fill the

\boxes, counting by fives both

- forward and backward on

- page 25,. and by tens,

f ,
' starting with various

numbers, on page 26.

62

53

)



Counting by Twos

..,

. 4

6 . r i®
.

A X . / 171'
. -

/6
.

/?
l

a 0
.

2 ;2, 2.4
.

2 6

,
.

.2 ? 3,6, ,

3 4 36 3 er -.

0

,

...--

17 L 2
.

.

.
Ai .4' .46

.

y` (7 .5-0

..5.2

.

. 5-.47,-
E.

5'4
. .,

Zt, 0

.

.g.
...,

.

6 4 4 1
.

74,

. ,2
.

, ZIT' 76 7 if-

.

re

r
e

.

-,

?,2's
s,

9.*
.4

9 f '
<

Jo 0 , .\

;

GO



Counting.by Fives
s,

9
05

5 10

i

.. I °
.

'. ,2 .5-
,,,,,

3 ,5-
) .

. ,

\

. 1

*P.
.

... ..

4,

. iro
S

g°3-
.

;
. . . .

.

.

.
7.3-

.

.

.

.

.

.,.

... _

.,

o©r
. \ ,

,.

Count pack by Fives
4

4

-. _-
*6 5-

,,
. .

.

,,, .3 6-
..3' °

.

. .

.2.-: a
z i

, ,

./.5"
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Counting by Tens.

t

5

. .

10 20 30 '/0 .3-42
,

.,,
\

._

. 1
.

(4 7 0 9 0 /ad -,

.

_...

15
c

_

.,

.

.2 ,5`,

,..,
.

3 .5.'"

, .

,

. .
___

. ,

_ ___--__-----:

. , ..

37 417 57
.,

,.,7727
0

0

. .
. ..

49

.
. .

.

,

,

,e. F
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I-7. Place value,

57

Objetave: To. review decimal place Value notation.

Vocabulary:. (No new words.)

NWterials' Counting blocks (52), ,counting cards

2" by 4" (35--can be 9ade from eaktag or

file cards r,, abaOus for teacher

demonstration {optiorial).

Saggested Procedure:

I wourd like to havethis set of counting

blopks partitioned into subsets with 10

members each. John, Mary and B 11 may

work together to partition this set.

It may be necessary to diecuss-how three children may

work together so,as to obtain as many sets .of ten as

, -
possible.

, Draw a chart on the bOard. Read the headings as you write

theM.

_

'Number of sets
with ten members

.

. !lumber of sets

with one member
Number of rftembers

in starting set

'T-''
. 5 2

.12-.--.,".

50-44,10

- I

,, 1

i , V a.,
I

/0.

Ask,the_children to obserVe the set,of countieblocks.

Determine the number of equivalent sets of ten members and'
-

write 5 in the appropriate colUMn.

-Complete the notation on the chart: Write\ 2 in the

second colUmn to indicate the number og equivalent, sets of

one member.

4

66

"96

V
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'V

70--

0

s1

a

0 /

How could we ?Ind out how many membersthere

are altogether in the subsets which have 10

members? (We could countby tens.) .

'Let's think befdre we count t4em-that way.

rt Ap know we have five tens) does thfS tell

us anything?
o

Elicit the. response that Ave tens are fifty.
`44

The chart,4ells us that we haVe five tens,
e

which we say are fifty* It.also shows we
z410:. ,

have two ones. One ilame_for 50 and 2.

more is 50 +.2. (Record on chart.)

What is another name for 50 + 2? (52)

(Record' on chart. )

0 °

:Continue with a similar activity using the 15 counting

cards. Ai-range the cards its of tens and setsof ones.
./

Draw ano/her chart on the board and ask'the Children hb*

many tylls and_how.many Ones are'in the set. Record tie-:

numerals on the chart Then, ask -them to-thInk of 'how

.many in all and what we write to show howAY in all.

Number names should be written in the two ways illustrated.

Tens

3

Ones

5 30+5
-t

Continue,to deVelop this chart. ;

. 1
tia

Write 3' on the chalkboard. Ask the children what nuMb=r s

o 0 0

6

it names. Ask the children to tell how many tens and how

'many.ones. (There are 9 tens and ones.) ° ei

0

Whatis.another way to write the name foR

93 't)s.r..how that we have 9- tens and \

3 ones? ( 90.+ 3) a

,,,..

"'Write this in the appropriate part of i.de chart Used earlier.

P
0.

o ; .
6 po

Gt.7 t
. .

I



A.

4

Tell the children that a number can he named in any of these

ways. They are names for the same numbed:

If I have a set which I tell you has' 46:f- 9

members, can you tell sOme_othernamea?

(4 lens and ones, 11;4:

d °4,
these npmes on the 'chart.

Continue filth this by presenting one of the names or a

number which we have discussed here and have chi Oren

suggest other names. Many of tha experiences sh ld be

related to counting sets by tens and ones and t en

recording these three names. Given any one of he-three
?-01

children should be able to ell thpothers-two names.
v40

.9-
°

Upe the abacus as another way of representing tens and

s'Ones..:Abis May be done% using a commercial abacus or
*p.

by representing one on a chalkboard or flannel.hoard.'

ThelpOsItid.Of a bead determiheg whether it represents

a one or a ten. The column on, the right represents

ones, the coiumn'to,the left of it representa.tens.;

For instance, this arranOment j9`beads represerits 3

tens and 4 ones, or thirty and foUr.

az]

If we write a humeral to tell what numberAiiepresenied

it would be `34. Ii can 60401:be written' 30 + 4: Children

,.

shoUld be familiar with all, of thegt'ways fOrwriting'tfie,
, . .

umber represented on the abacus. 4.

f .v

468 iZ



. . ;
Pupil's book, page 27: For each box, count the number

) a ;

of sets. of ten and the'number of
.

,e (3sets of one. Record thq' numeral

o'
.

for each in theWtens-ones",

chart and then writs the expande4it.

and common forms ofthe numeral
. Ah

to indicate tie number of members

lathe whole set.

Ptipi 's book, page 28: Use the first numeral, 36, to

o

- 4
illuslirqe that we may think 'of,

this as tens ones

or as. 30 i- 6. Have pupils fill

in the appropriate.blanks. Then
/

-have the childredproceed

.44 pendently Witi the other examples, P.

PupilPs book, page 29: ,Use,the first expression, 5 _tens

2 ones to illustrate that this

may beAwritten ass the numejel

50 + 2 or 52. Halie the children

proceed independently to,,rewtite ,

each expression as a'numeral in

texpanded.Ad common form..
2 k

Pupil's book, page 30:- The expanded form is given: 50

Children are to write,the_numberof

-tens and ones Pnd the common name for

I

J
Pupil's book,age

each.

31: For each.boXTreoor the numter pf4

tens and ones reprelented on the

ab,a.cus, then write the common

r51indiOated by the number

of tens and the number of ones.

69
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Renaming Numberi
th blanks.

'

,
o .o o ,

0 o ... , ,
.

-9 6 0,, 0 6 ,00 .

0
0
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0 0 0Q
o 0 ,6 o 0 0 6

. 0 o .0 0
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-
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I

I
i

1
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1

1

I

1

,
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3 .6

,
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Renaming Numbers

Fill the-blanks../

36 .15 tens' 1) _ones, 0 O

47 4L0 f 7 tens 7 ones

. 7 3

61

6

25

99 .

/074.1,;) 12

7 tens 3 ones

tens ones

4 tens

4

6 ones/
-2 tens 5-ones

91ent; a ? ones

tens .2 ones
MM. "

0084

22

30 2 ...la 4.a

DI 71- :rS

$1.

(nes

71 "

I tens

tens -.Q. ones

O'on es-

7 tens
-4)

3 tens

$0,w'

.5" ones
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Renaming Numbers

Fill the blanks..

5 tens 2- ones

. 7 tens

I

5 4' -74.2

ones 7e f ID

4 tens 9 'ones

8 tens 5 one's

0 tens -41 ones

3 'Itehs 8 ones

1 ten
,

1 one

'6 tells a ones

40 it- 9

gO *61

0 +

D -4- 2

tens 6 ,onet.

9 ones 0 tens

` 8 'tens,' '6 ones

. 4 tens 0 dnes=

:0

63

49-

O

3
0

/(

20 , 2.2 6

4- q

.4.

29
72-'
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' 'Renaming Numbers
`Fill in the blanks.

59 + 3. 5 tens 3 ,ones

70 +.1

30 +5

P

10 + 7.
.4

60 +

30

90 6

a

53

7 tens / ones 7/

3 tens .5" ones . 3 S-

2 tens s,j ones .. ., g
it\
I

...
.

/. tens 7. ones ,,,'
..5

1 7

, .

6_ tens -5-: Olve$ 6s'_._,... ,.
,

1109 IMMO WOW ONO

3 tens 2 ones
41110111.11.

q tens ones'

40 +

70 8

. ..

10'.f.

3.0 + 5*

oa

4- ones ,tens

7 tens ,F ,ones

_ 3 ones / tens

3 tons

n
ti '73

ones

7ff

/ 3 *



letis and Ones on the Abacus
r; bill in the blanks_

..,

. ,

1 1

? ..,

'4/ tens _f ones
s

_3 -tens ones

32.

_,3-.tens / ,ones

' ,57/
<

,

s

,

k

#tensfens 0 ones

go F

/ tens 7 (Hies

4 /7- ..

_5 tens # ones

,5 4
.

.

'''' .
.

, tens .3 ones.. Y tens :/' ones _-2 tens _6 &nes'

. _

: ..
,

.

A

.

3 tens 3 One's.
, ----

33 ,

_tens _Y.., ones'

. 71/..

_0 tens, 9`'ones
. .

4 1
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-I-8. The number line

Objective: . review the idea of the number_line.

Vocabulary: Review) num ine, point.

.

Materials:

Suggested Procedure:

Using a stiaightedge, draw k line on the chalkboard. Mark

two points,.using an erases" ortrip of paper 't'o space them.
.

< r

Reviewthe fact that in this drawin g'of a line the arrows

remind us that the line' "keeps going" in both directions

=without end.

Here we have pictured two -points on, this line.

Does anyone remember' one, way you have used pOintb

on a line? (paildrenry think of -a ruler, but

someone till protalily mention the number line.)

-If we say that this (indicate the segment between.
the marked point's) is:the distance between, points

- to be marked on the number li:ne;.7where LafLol put:

another point?

Have a child mark other points equally spaced along the

line; usin the eraser or strip of papar to measure off

segments. Be sure a point is marked to the left of he

originalApoint. p

01'

These points don,t,..halve numbers tssigned to?

them yet. Where shall we start to number

-the points?/'

4
' A child will probably iAdicatethe point farthest to the

deft.left. 4 e

What number.tiall we _give this Point? What,'

A

shall I write for the next point?

7.5

1

..

.1



4

.Children will probably assign the number ,0 or -1 to the

firSt point shown, but in any event, they are to be brought

to the realizatibn that the first marked point can be assigned

anynumber, and that it is only after the second point is

marked that choice is no longer possible..

When all points marked have been numbered, ask,

5' Could we have more Nints numbered?' (Yes, if

we drew a longer picture of the line.)

Erase the numerals, make a paper pattern of the unit segment

used, fold it- p half, and mark points halfway between the

points previously marked..

<->

I'm going to number this point 13 and the next

one lb. Who can write duMerals'for some other

, (points shown?

I

67

s.

/3 /4'.

. Dues, 1 have a place on the number line? (Yes,

but we don't have a picture oii.)

.

Does 99 have a place on the number line? (Yes,etc.)

Erase the numerals, and number the points as shown below.

What number goes with the poihtithat follows
, 0

, the poiht numbered 2? '(4.) t

AutrA
Discus's the fact that the labels ncy; show counting by 2's 1

..,
., . .,

rather'than counting by .1's. .

Erase numerals and hav e pdinis named Using the following as guides.

(6.

.1
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.
.Pupil's book, pages 32 and 33: Children are to write,

numerals..missi:fifi on the

o pictune6:of the numbei, line.:

Extra help may be npe4cd ,on,

page 33, where intei:vals

other than 1 occur.

book, pages ;34 'sand

7777-77' ' ,

' .

: ' ';

.

S R l

ar

-A"

,.

. t

35: (01;tional)

VgY use the

,...count by 3

the missing

,/

More alle pupils

chaftoh %; to ;

..

s, then -

nurneralb, bi!1.;35i.

1 :

a.

- ,
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um
ber Line
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O

a

0

15'
30

0..

10
20

3°
'710

-55-0
6 m

70
80

av

/1.,
/6

/1

.20
22

*14
r

4



* Counting

3'-s

,

7i

rtirlis*:
s,... 6,-,.

,...:
V .t '-`"-

3 in

, .
(0,

..

:.''' ....

,..
..,:

' ....

,
.'1'.

'es /2 ... , / P ..

.;
e- .2 1../ , 4 ..-

-..- 2 7
.

. .
3 0

t,11

f

,

-. -i

''.

./. ,: '''.,

e .

P ..
.

.

-5/
,

, 5 ,4 . 5 7 4 0
,

,. ,,..

,,,z-- .' -,,

. 75
.

.

27
4..,

..

f /
.t..SNA. A

.fr 17'
.

ii 7'
...,

.....,
.

-0,..e,,,..*,/ -3 ,
.-,---.:

-;,,,,/....
-,-

93 ,

.

9 6
.

. ,

,

<fr

IV

4t

34 ,8 0
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,/-

27
30

3

O

36
39

ff
t.

\

. 4

/ 3
/.5"

r7
1-9

.
-

.1'
t

-s-x
4

147_
a'c-i

34
<

/*
-24/

7,4
V

s/V
-

9*1

:

V
`
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-1-9. CompAlang numbers

o
Objectives: To visualize the greater than and less than

relations by using the number line.

To introduce the symbot < .(less than),

and > (greater than).

4

Vocabulary: Mathematical sentence, greater than, less than

Materials: (None.)

Suggested l'rocedure:

Draw the number'line on,the board in preparation for the

class.

Let,s,loog'carefully at the number lieet

What clid *we mark hs the place where the steps

begint\(0

,As we Move one 'step from the left to the right

on ,our nuMber line, whaVolAl.?ou notice alp

the numbers? (They become one greater.)

As we move,one step \frog' the right to the left

on Qur number 1,ine, what 'do you notice about

. the numbers?' (They become one less.)

Using your hands, indicate the points labeled 6 ,..and 4

on the numberline. Say "6 is greater than 4". AO

i1 anyone can think of another way'of comparing 6- and 4. (li'm

is less than%-$°.) *Repeat with several other pairs of nUMbers

haling, the children express both the "greater than" and the

"less, than" Statements.

.73

Tell the childr n that we can' write "4 is greater than. 2"

this way:

4 > 2,

,

., writing this on,the board,. Ask a child to frame with his bands

the symbolloxt"grOdter:tban".



fdr "is grejter,,than". Again to!.:Int 'but that the symbol

O

Have the children observe that this symbol,'pdints tCwarcr ,

.4

the numeral for the smaJ,ler number. Hext write

7,,>5

vnn the board. As a child to read it and frame*the-symb61

,

"points toward" the numeral for the number thdt is less.

> on the board.

When yolraee this srltol' do you say

"is less,than" or is greater than"?-

(Is greater than.

l` Write , on the board.

When yousee this symbol do you say

"is less than': or "is greater than"?

; (Is less than.)

On the board write several ;athemalAcal sentences

using both -< and r>. Ask children to read these

.to the class..

Write numerals for Several nairs^of numbers with-a'space
I

between the numeral's. Ask ohildmri from the class to

write the correct symbol betweenethe numerals. Then
I 9

'ask them,to reaa 'Che statement tootheo'clasg. ,4-1a72 the

children notice that the sentence < 6 ,is not the
,

same as the sent- lace 6 > 4,, .

0

f

Draw a ring around each' mathematical

sentencethat ,is.correct. Do the

f.irst two boxes across4e-'op of

tithe page-with the children' so that

they will.undeStand that in some
. 7

boxes both statements are correc:t-

while in other boxeS enly,one

statement is correct.

/ 8 j .

I



0
A

.1

V

0
4

Pupil's book, page, 37: Children write'the mathematical

sentences indicated
I
using numerals

and > and < symbols.

Pupil's book', page 38: Direct pupils to complete this page

--Ar writing -> or < to make correct

statements.

,

7

:

S

75 I"-
.

1 )4:14.

f

J..

.

,,
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,

.14,e

(
Order of Numbers

"

4. < 5

0

.i
4

4

. j #

,

/

t

e
=

I

6-
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$

Qrder of Numbers

5 is greater tharp 1.

1 is less than' 5.

4 is less than 6

greater4 is greater than 0 .

f 10 is, greater than 8 .

i

2 is less than 5 . .

1

9 is less than -10.

3 is greaterthan 1.
04,

64 is greaterthan ^2

7, is fess, than 9.

,
5 is less' than 7.

8)s,, less,than 10

. ,

- . 2 is greater than 1.

f

.
31 88'

5 > 1

1 < 5

>

.2'<

>.
7< 9)

/
silo< 7,,

I

'
*



Orderoff;iumbers .

Write r or
4 41'

t

-

.-- 3 > 2 . : 70 '< 78
.

.

34 > 32

8 < '9 52 --- 57 .

.

,

. 1,

,

.

,

6 >, 3 ..

.

36

>e

),' 31

''..

, 21 29 ..

1 < 5

.

62 < 68

,

12 < 20. ,, --

5 > -2
.

24 ,> 20'

,

-b *69 < --.7.1

4 .

.

.

, 10 < 30''''
.

81, <ft, 86

3 < 8
- , 1,

47
!

> 44 58> 53

i ..

-1,,/

r0

f
4, :( 'II

1

e.
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I:10. Even and .odd numbers

. . :
objebtil're: To introduce the idea of odd ana even numbers.

1 4 '
Vocabulary: .Even, odd.

.. 0 ,79

Materia A flallel board, materials for flannel board

(apples and pears ), , small oNects for each'

child cy:4s with numerals, (f through the

cumber of children in the class; and One

numer al?. on each card), number ,line on the

chalkboard, large newsprinc chart as shown:

0 1 2 3 4 5 6 7 - 8 9

10 11 12 13 14 15 16 '17

. 20 21 22 23 24 25 26 27., 28 2(5 \

30 31 32 433 34 35 36 37 38 39.

' 40 hi -42 143; .114 45 46 48 49. 'q

50 51 52 53 54 55 56 57 58 59

6o 61 62 63. 64 65 .66 67 68 69.

7a 71 '72 :7,B 74 75 76 77 Z8 79

- 8o 81 82 83 84 85 86,, -87 88 89

90 9 2 93 94 95 96:. 97 . 98 99
(44.,

4 .

Suggested Procedure:

Remind children of 1 times when they maq have tried. to choose
,4 lir4 t

1 0' up Wet to make two teams A,: tnat eac4 team would have :the

'1 'same rlumber of ?members . .

, . " ;
,.

p ' ? . ,

V ometime y'Ou crne .pot even, and sometimes 'you - '7 4 _
4 c,\ ^, ' .. , A ,_

OU -' '\ had one p. rso., .left over, ,,u1,d yr,11 tell betore- : 1
\'',

e

.' you tha,4- '-ot, ,,,trould or 'wouldn't: ie come out
..

v,

. ,

4

even?,.
. , 41,

A-
. , .

!*

-1.

Vt . . . i.
The ansyeFs toHthe' ia,-- , quest on shbuld reveal the exten-c to- .

'.. . e ! '
J

,,,,. . , which children 'already u ev., tfWgi the differe, ide between odd ,

_ 1--'-' - $ .
,

' and eyen nurt-x.s, ande e se of IlroceduOsi pf3gested

yrill4depenii9n the -needs of . 4 l'''

..,.. A. .' 6,.
. 1 , ,

e

. .--. ; '6

belpw "' ..
. 1,..-

. 1.
.., " r'1J "../..

.,

L

,z.

A



You max wish toedesignate eight children (9 stand'at the

front of the room and thenaSsign them to two teams, one

on the left androne on the 2ight of the room. Children

Situld not)pe that with 8 Tod ".comeout even". Do the-

same with.a group of 7 and observe that theresis one ')
Jr

left over.

,Distribute numeral cards. Direct each child to count

'out from his set materials. the number of obSects shown ,

'on hisrcard'and.put the,rest.away.

Letlssee what happens when we try to

separate these objects into two subsetd

with the same number of obj4cts 'in each ..

subset.
,

.

When will we come. out' even and when will

we have on left -over -1.4.etrs make a chart

to remind us of what re find out. #,
.

Make the following tabulation on the chalkboard:

Even

8.,

1,
22

7 'Not -even

.13

11 etc.

Record results(of pupilt Ate s to make t*e equivalent
) 't .1 't

, L

. , '
Isubsetps',with their Materialp.

:Y, , t.,,
:A

. . c'') .. . - ,..l,
, A.,fheniayll have finishe4.explaU,th'at numbers,that,come out

'even
i ,

. even aYe)called ,numbers, bui itwwe "hAve.one left over

. we some'kimes call...j4'The ",06..-61oneu so we call Iirr numbers -

.,.

\ thdt are)not even '64a ' berb..1 Erase'!"Not el4n!' and' :,
,

. . .. , , ,

write: ;Odd ". .16 -
.

.-.

. ,i, '
. . 41,

411,,Use the nundrds chart and ring with red the even numbers
.' s,'

.
9 . 1 . , ,

recordecron the board, chepking them off the chalkboard

listing 45,4tu do so. Have the even numbers dead in jr

4f

1

from th?'dhaft. .Point./tothe.last one ringed and askotat

fthe . (ileX; even number would be..

Is there any everinumberlbeford on the chart?

4

Hi8

a

1
,

, `,.,
.

,

ft.
Vt: *.



z,

(Children may., be hesitant about geuggesting 0.)
o You can't imagine ,sepa.rating a set with no members

into two sets, but at least you know there wouldn't
be,1" one left over.. If t'clera isft't an odd one, the
number must be even.

List the even numbers on:. the chalkboard in this way:

81

0 10 '20 30

2 12 22 32

4 '14 21 34

6 16 26

8 18

If nb Child' notices the ,pattern, 0, 2, 4, 6, 8' call'
Ring the odd, numbers or the nundFecLs

HaW them read aloud, in nrcigr, 4and list:

attention tb it':
4p.

chart with blue.
_ 1 gi.

1 11 ,21 31

3 .
1 7,--, )23 33

) - - 1 t2
15 ;25 35

)

5 ,
7 17#:27 .
9 19 )2(:',

4hat would the next odd number be?
)

., ,.,
Direct attrition to th.4 number, line b.nd a&k 4..ildren to

+4 ' . i )

imagine a cricket ors o4.-her small .6, egture "who starts. on
0 and skips .gver one 456int each me he .jtr.p. ' te, would, ,.

I.
- 1 -, ,',land firsion ,2, they; +; on 2., 4c. 1

1' ,,, 4, 1 .7 ' ,1' 7 , Y ? )
a !tlith

,

'1/ j ' is What p'oint'elv can he touch' ( points' with even
i e , . 4 , 1 ,

(t;' D4s.) ,c64 he' lartPori t?, Why;? '(Beauie', .Q"'
.

1:- is an sv,p,r5, number.) 5,1., etc.' ,.,

- II, .

. `, NI ,

-e 'Could he land on 35? 671 . / '
4 Suppose ne si`arted on 21'? Wauld 'he 1and on. 1- - ,, , -

19? On 'ic=.'?"'L7Wy? , 1*

. . . .

; a

,' ' .-.-

Have a ,chiltd 'coun-. by twos starting. with 1, Stop-11,1m at
. -t '

. , . N.
1.6 and. say`.:- ..:. -, ' t

. . ..
/ 4 ., -. O

What ever.. r. mbi C.'".'14%;.; before 167: What -did /
ou _sa,y ore you ?aid "sixteen"?

..-.4:.' ''." ., . .
T. ,,,,-47,-r, .';' ,----._. /

I
.,. '9 0,., . 11

6r.

,

`

r r

iF

a



p,

. d .':.

C

4'.
a.eh a count by twos star-titig .wj.th

for the. gd-d jut before 15.

)ciren hate etkoubie Vitfi the idea .of the odd number

just laefpre. pr aftr s glyen odd number, put such

e felt aP4ies ,aha .pears 'on the flannel board-:

:

.1.

and stopping at 15

:
'''

. .

- . , : ,
.

.

',Itidicate, one- of the- apples aad have a child poi.nt"
. .

, . - .... . . 4,

apple before 11" N...e.; just°,to- the left" of it),; ixa33 -Cect

a pear and have a child point to t
, .

44.: eorrp

after it, etc, A \ -=.-,.. "....

-. . . .

Pupi .:booK, pages 39.- attci- cl,fidten,

. .

,.' . . .- -
to 1.;;;;VIA1-i,e.
number C

e;x.

crd,

f-

-. '---

_

- - ---.- .

:4. .4 !.
- :-.

.4% al,. :ft; -7...;;,'":.';'"
1.
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10$

Even Numbers

Fill in The boxes.
a

.. '

A°

t

83

..,

;.

4

..
. .. . 4

t

.0

.

. . .-.

. .

.

-10 12
. ..

.::,

.
. /1

.

4
.

.2 2 2 4 .

..

.

28,

.4

30
_ ...

.

..9A.. ---. 3 4- .,

.

. 3 6

.
.

.

...

il a- 1., .. .. .

..._

...,

l/ 6 :.'- 4-3. _....... I, ..

.

\
' 7

.

.

.

. 6v .

... .4 4
at

4f C. "

.
..

..

.

,

. 74
1, v-,..,..

.

.

. ,,. .

. .
.

.v..'

. /
/

.

.
q .9 , 9 6 -, 98,, ;

-392

t

-



Even Nurnbers

Which even number comes next?

7

What even Om

9 340 :o.
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Odd Numbers-
,

Fill in the foxes. .

ot ot.7.
to.

r

.C; .

'4, Is "

Y
.

.'fir
'a _ 3

1

9' , . ..

-, O.e ..:. :\ e

Raet .;II 9

I' . :

11 44 7 3
.. ....

. .
_

..,

k

q"
e

^ .
. .:t

. a .
. . .

.

.2 '11 ° ' .. ...2 ...5-, ,i, ,

. z..........it : '-'), '' ,-... -... >

4 .

I: ...,

.. . . .

. .1 ,
.

..

i

.

-,...f . f
.. ...:' ' s.

. ,-..

.

,44....' ...5-1 ..;
.. . .

, : . ,, 1 .
.. . -

3 . .

t
....

. ......._ . -..

7 1 ,'7,3 . 7.5-
...

. ....

.a
11

. .." a.,

/ t
, 81

.,.-
, ,

. . _

9 7
,, ,

r

It

4-

"*.

/P





0-
--._-

Eve and Odd
., ,0

Fitt the P

er.7T
;.

+-2 =

'
°

fir
4

O

.
4

'4 0 e

All the addends above are --4-.addends

..,_
, 4 , ..,,.
- ! 'I.._v- eh 'Aillhe s4s--ire 1 --. :

, .., odd

- ;
cs,

0 46 h(- = 174

, r
r

.0

.

1 +.5

3 + 3 =

'5 .1

)
ti

All the addends are W-even "'
-"),

At! ttie s4mslare
(even





Further Activities:

V
More able pupild may be asked tovlist;the members of certain

sets of nUMbers, for instance, the set:Of Odd numbers startirig

frith- 9 .and ending with 43. -You'theY each the meaning
,..,'

of three dots in 14, 16, 18, ... 52 andlhake assign-

inents, to be completed on 4undreds-squatfe papers such-its.:

List the members of Set A: 9, 11, 13/ ... 43

v
Set. B: 3, .5,. If ... 21

Set. C: 0, 2,-- ... 24

Pupil's book, pages 45 - 49:%

Pages 45 through .49 of the pupil's book may be used for

review. at this time.

I

-r .
98

%.

89,

0 A

rt



try

90
4,

REVIEW EXERCISES FOR CI-EAPTER sI

Show sets. Use. X; s.

hes.One more member than

*
4

11.43 one more member than

has one fewer member thap

hat one fewer member thp,

O

,

Write

4 < .6

7 > 1
A :A

15 / 16

:19 <752

c?.

a

. <..

9

/ A

/'$9 24

48; 40z

90 N 88

,_ 12 < 21

45



Addition and Equations-.,

Join

+11,

Join'

Equations:

'1

Fill the blanks:

4- + 1 =

+ 3 =

4 a =4



I.

4

Subtraction and Equations

fibid many are.inthe starting set?

How ma are in the set removed?

How many are in the set remaining? 1-74

-/ Equation: , 7-12
. I

Fill the blanks:

6 3 1

4 2 - 6 At

O

5 0 = 5- 5 3

4 4 = 2 =

6 -2= 4 -3, /*'

N;.

lr;
4



),-',: ...-`
t, I

* 0
,1 93- ,

0
,-.., 0,,. . .,

s

Fill in the blank in the first equatidif.'

Write an dquatioirto show undoing.

4-4 1 = 3-

5--

2. + 3

. t-

o

S.

a

..6:-.34= '3-2

5
5 5 =

. ,

4-- 5-, a".

3_

.

4

Write the numerals.

v /3" \ 16 17

_

.

/

s

.4 /

, lc/
ao

.
:30- P

:

. 2.0
5

. .

1

C"el*

*II

ti

. .

15 '.20 zc . 30..
:* 4 e

,

'4

or,

.

a
;,
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t

Fill.the, blanks.

6,

-,

8 .10 /2

o

4

la

-/4 . 76 _if

ait

9 it 13' /5- _ / 7 /9

1

IM MOD

e

30.
.

40 50

=fa owe ems own Qum
35 4a. ' 45

Draw rings to,show even numbers. ,

7

49 (J6

-, (22,/

clo),

15

81

A

What odd -numbe. rconies before?

:13. 15 A

\

91
.

\

What even numbercomes-,
.

26 F

.

9. T9' 21

// 13 .e 7 .68

after?
,

38 .10 ,,.98 Ax

- 2

103 2

81

0
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Chapter II

*ADDITION AND SUBTRACTION: REVIEW

Ba9kgtound

in,Sectj.on II-1 thb devici fcr 'representing numbers.,

0, -1, 2 ... by means of equally sj:aped poirA'bn the

number line is used\to help visualize addition: FOr

listance,,the result\

3

of,"t4king 2 tend adding to it 3" is pictured-on the

number line as taking 2 steps to the right (beginning

at 0) ,a.na then taking 3 -more steps to the right,

'thus arriving at 5' as sugge.stea be how.

0 1 2 3 4 ,5 -6

It is to benoted that even an. equation like

39 +#3 = 42

-sf

is easily seen on the number line (just take 37 steps

to the right, beginnibg at ,39) without any need to

appeal to nregrouping",,br place-value:

Section II -1 also makes usp of.partinons to help

review the addition facts, particularly for sums of 7,

8, 9 and 10. ,Corresponding to partitions of sets, we

may also speak of partitions of numbers. The partitions

of the nuin'er 7, for.expmple, are the various pairs of

whole,nmmbers whose sums are 7, namely
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f

4.4

A

7, d

6,)1

'5, 2

4;3

3,4
,

2, 5,

I
1, 6

, 0 7

d r,

that these are ordered pairs. That is, we list

0 separately, for instance, the pair '6, 1 and the pair'

1, 6.. One reason roc this is that later we shall wish
. A

to make a'poi:nt of using (especially .in Sections'II-5* and

11-7) the commutative property of addition, in addfordance'

/ with-wflich

6' +1 =1
ti

+ 6.

'Section II-3 introduces an addition table to_record

,systematically the addition faits for sums through 10

(and "perhaps a bit beyond, when you feel that your class\,

or a pdrt of it, is ready for this). 'He're you .. .

. f ,

should make sure that pupils really do understand how to
---_ . -

. .t
'use the chart! fqr instance, that the sum whlch' results.

. . .

from taking .4 and adding 31 is Ound in the table
.

.

at the intersection of row 4 and column 3, as shown
,

below.

-"Ude

'ctosu/r4..

........

1

e440.7t.41; 7tudft4ie4.

+
\

0 1 2 4 .5

0

1

2
. .

3
.

.

7

5 .

.

. '

1.05=
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,

../

gipecifying a location in' a table by giving its row and

columOr'actuaAy amounts to using geometric coordinhtes,
, .

3 .
.

an'idea which will be carried further in Book III, Chapter

.. III: DeScribinF Points by Numbers. Indeed, it isthid
.

. . .

4.idea Which Ties at the leaxt of what is oalled arialytic
. ,

- ___ __geometry:
6
.

.
.

IL
.Die review of subtraction, in Section 11-4, Uses -,..,

familiar ideas and teacking devices. Fdr dnstAce, to
,s

6.

clarify the subtraction equaqioin.

.7 - 2 = 5-

a set of 2 objects is removed from a set of 7 objects,'

. the set remaining consisting oft 7 - 2 qr 5. objects.

(We will refer to this set as the remaining set, or the

set .that remains. 'However, we will, not think of it

as the remainder set.)' We may also partition L., set

of 7 into a set of 5 and's set of 2, in order to

visualize the ahlve subtraction equation.

Section 11-5, involves the'inverAe ("doing and

undoing ") relationshii, between the operations of first

adding and then subtracting the see number. For instance,.

corresponding=to.the operatiOn of adding 3, ("doing"). we

have the operation of subtracting 3 ("undoing").

There aretwo more comments to be made about

Section 11-5. "First, As not above, the commutative

property of addition (6 + 1 = 1. +6,etce) is used here.

Second, pupil page 7a is marked With a star, 410 to
show,that it is intended mainly for.themore able pupils-.

S tion 11-7 concerns the relations greater than

(>) and less than (<). Since-theCchildreh tend to confuse
,

.these two symbols, a memory prop-is offered: .in en expression

like

or

? 6

6 < 8
,

10'6
e'

4



,

the symbol. > oa .< always "points, toward" the numeral

for the smaller number (here, 6). Again in this section

her is a starred pupil page -86 intended primarily

for more able pUpils:',

Section 11-8 involves the associative property off

additioh, illustrated by equations llke 3 +

o (3 + 2) + 4.- After children have become somewhat familiar

with this property, it is used along with the' commutative

property,. (2 +4 ;- 4 +.2, etc.) -to give a'systeMatic

way of seeing why it is that ih'a:co).umn computationlige ,

\
A.

.

3
2

b

. .; /----
q . ' . ,

we get thesame result whether we
h
add

When.we add "down ", we start with the

andthen add' 4 to their stn. Using

may symbolize this thus:,
7

r

-

:4041

"up" or "down ".
--

3, ad the 2,,

parentheses we

(3.+ 2) +.4:

-

a

When we add,Np", we start.with the 4,"add the 2,

then add the 3 to the sum of 4 and 2. This may

symbolized using parentheses, thup:

ti

4

and . 4

be

7 .

.)

(4,+ 2) ± 3.

,

Now,,usingtgene.ral,principlea (rather than just ,°'

addition fact-fOr .the.perticillar ;lumbers in this example)

3"

we wish to see why it'is'that t nal regult isthe sAg
...

in both cases. More bpecifica y, we wish to use tHe
°4

...-

associative' and commutative properties of addiv tion,to
- .,

)justify the pp
,,.-

A Ne.ation '. . o

,- . .

.

aY.:-+HI = (4 -..1- 2) +.,3". .., .,

.

-
. . --., ..i........°

i'
4'

.1(17
;

< ' b-
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I

'A

We play do this as follows:

(I+.2) '+ 4 = 3 +(2 + 4) (By thle associative property.)

.=-3 + (4 + 2) (SiriCe' 2 + 4 =4.+ 2 by

':collimutlative property)

t
) = (4 + 2).1. 3 (Commutative property.)

The last step is jus-Cified by the coMmutative property

applied to the two.number% 3 ap(' 4 + 2. It is.-hoped.

th4t at least the more able pupils will s.e that the above
o

Is a general argumefit that woulawork e9ually well for

any three nuMbers, and:not just for the particular

numbers 3, 2, and 4.

0

;
I

99
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TI-1. Addition using the number' line

Objective: To review.the-aailition facts through sums

of 10, the commutative propertypf,addition,
,

and the- addition property of zero,
. f.

.

""
, ..

Vocabulary: ,' (No new words,) ,

i'.
4-

s-ilitteria1s: Menne), board MaterLals, number line on

- (7.1....4- chalkboard, chaik.,of 2 different colors; .

...JP ra set_Pf 10 obje8tq (bottle,caps, disks,

etc.) for each .child.

'Suggested Procedure:
__.

Put a set of 4 objects 'and a set of 2 ,objects on the

.
flannel board., Have children tell the numberof'objects-

in each set. Then join the set of 2 objects to the set

of 4 'objects. Have children tell the number of members

in the unions Ask for the equation that relates to the'

union of these two -sets.. (4 +,2 = 6.) Write it on

' chalkboard under the heading "Equations"

Separate objects of flannel board into sets' of 2 and .-!4-2.

Members.? and this time Jain the set of 4 objects to the

set of 2 objects. Again ask for Ale equation,_2 + 4 .

and write it ,beneath thefii.tt-equation.

Repeat the pfcedurl with materials on flahnf-board to

show: 5 + 4 and 14 ± 5, 7 +.1 and 1 4:

0 + 8, AO, (With many classes itlaw,be desdAible to
. ,

have children use their own sets of objects. or.inst;tafide,4-

write 8 + 2 on the, chalkboard, have children form -sets,
_

join them, and tell yOil. the number of theunioa.) Point

4..

.

out that when_sets are joined-the new set is called the
4

union; when numbers are added, the result is called the
/

sum. Ikth,now and later in ,the lesson. it is.hOped'that

pupils will notice, the commutative property of additions

109

ct,

4



thp.t adding 1 to a numbe-r gives the next whole number,

and that if 0 is 94e of the. addelids, the siiia is equal to

' the other 'addend.

.helifultieSs of 'these. concepts may be demonstrated to.-

children by,writing:

52 + 36,-08 .
711.'

36 +.52 =

Children who understand comrautativity will bewexcited

to say -

Use 'several examples of this kind and of the following:

.
458 + 0*=:.

. 62 +1 Z =

1 + 76

Leave mere/ pairs of equations on the chalkboard, point

td thee first equation, 4 + 2 . 6, and ask how the.

number line might be used to illustrate it. We can

ho suggestions and demonstra4qns will be given by

children. If necessary,. you may need to demonstrate.

Note the starting point' and also ;the intervals. Tile

numeral is written at the endpoint of each interval.

With children we, can ,refer to these as jumps or,,,4teps,.

Starting at '0, we first take 4 ,jumps.

Then we take 2. Jumps. lioW,(many ',jumps

,! have w:e talien'all together? -(6) How

far are we ,from the starting' point? -

(6.:311mPs ) What poidt' shows 'the sum of

4 and. 2? 4

.

V

110
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4
1 4

Usesohalk.tof a different color to illustrate--51AW4 = 6.

,0 I 2 3 4 5. 6 7

Where do we-itart?'*(1
, ,"

,Irpy many Junin do we take firs-V.2- (2)

w.

Thew, hOw many jumps do we take (fit.)

How many jumps are we from the starting point? (6.), ,

. h

".What point $41014G the sum of 2 and 4? (6.)

Use the same procedure with other pairs of equations-, on the

Chalkboard. Have the children show the jumps on the number

line, and use different colors for each equation.
'

Wheaall equations have been ill4straed, erase them.

On thanumber line sh6w: "
7 .8 9 10

,As k:

1 2 3 4

,,

Wit-equation ,is shown ,on the number line? ,(5 + 4 = 9.)

What point corresponds to (showsthe sum? (9.)

-When pupils seem to be able to (a) make.a number line

picture for an equation and (b) give an equation for

a number lineTicture without diffietilty, use Pupil=s.

book, pages 50 through -53.

PuPil's book, pages 50 and 51:

. ihese lieges are for use wit4the group. Some '
--.., .

children may be able to use 52 and 53

independently.
. s ,

Pupil's book, page 54: ,
.. _

bhildrenshould review and apply the ideas ebOut
.

0, 1, and -2 'astaddends from this and earlier
/4

,,-,- lessons. , -.

fl. 1 1.'

.

_
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Usin6 a Number Line When Adding

103,

Show a picture of 2 + 3 = 5.

../.
'41 IP.,

0'. 1 2 6

00 a
OC, c1C,
Start
here

CC) CC) t:31' GC)
CIC> 43C> C39 ©O
Stop. Stop
Start
again.

f
What point shows the sum of 2 and 3?

1/4

Show:a picture of 3 5.

3 6 8 9 ,10.

What is the sum of ,and 2? 5
Look at both pictures.

2 + 3 - ,3 +
0

w

/

T.

5112



4 7 °

e the number line tqShoiv the sum of 6 aryl. 2.

k-

,.
,
0 1 2

Equation: 6 + 2 A.

IN,

10

r 1.

N

Use thenumber Iineto show the sum of 3 and 7.

Ce

Equation: ._s 1- 7. 1 0

jp,
Use the number line to show the sum ,of 4 and 5.

0 1 2 3 4 5 6 7 8 . 9 10

Equatione .57.= q

4'
.





c e

;

IF

Use the number line to show the sum of 0 arti\ 7.

:'''' 11 .11 .1 '11 .. , - , :.
.

0 , '1 2 3 4 5A-16 7, 10

'Eluation: -1 7 `11,

What point shoWs.the sum of 0 and 7? at

Use the number line to show the sum of 6 and

,0,' 1 2 3 4 5. 6 7 1
,

Equation: 6 + / 7



4

Renami(tg Sums

theiplanks.-

.
4..

6 + 6
_

,0_.;e '....
.,.

8 + o. = (
, 9 -i. 0 2; 9-

\.
,.., .

. ,.
6 + 1 = , 7° -

fp:
8 -1. r =. g 9 -i. 13 /Q

107

+ 1 =

2

8 + 2 = /0 9 + 2 = //

6 + 0 =

7

5 + 0 =,

)

5 +' 1 = 6.

o

4' 5 + 2

Fill the blanks:

0 + 7 = 7"

2-+ 5 =

37 + 0

+ 8 = /0

/0

59+ 1= 40 46 + 2 = 44.7

54116



Further Activities:

r

'Use "Drill Doughnuts", of which'a detailed description is

given below, for added practice at this time and in

futIlre lessens.

"Drill Doughnuts" may. be used to advantage for additional

practiqe in adding, subtracting, and multiplying both
.

for the basic facts and for encouraging mental computation0 .

later, on.

"..,

4
c.

For each child in the class, prepare a "D6ughnut" cut

.

from cardboard, tagboar, or other heavy stock. Disk

ib 417
1

inches in diameter, center hole,is, 1 ,inch
4

in diametel Use a red felt.pen for writing the numerals on

-kone side and a blue felt pen for the other side.

Give -eachchild.a Doueinuf and a sheet of newsprint,,,

9":X 12". Tell childten to fold paper in half to yield

two sections on'each-side offaper, each 9" x 6")..

a HaVetoughnut placed o paper soigat zero is.at-the top,

ana'th.ere is room on each ;section of pa er 'to write

s around the edge of the Doughnut. Tellohildren

bold Doughnut still , not to trace around it, but

to write Ont'pape'r thr ugh the hole in the .piddl

"5* .", Beyond -the edge of the Doughnut, on the

newsprint, they shoukd write the sun of 5 and t

number indfated on each section of the Doughnut.

Nekt move
/

Doughnut to another section, )f the .paper. , 4r

Give the number and operation sign to be 'written in the

'center of theDoughnuti ,

k

:tg



1'

.11 5 +, 'etc., dhildrentgain-vrite'answers ound.

}the Doughnut on "the paper. This activity can b petite&

using'the four sections of theipaper.

sectionsWben all fo of paper are,finish , 40 pre

' ?have been dotleiig blue side is useg 24 if redside ',I.

used. You can make a key, and since only%the center:en*y
I 4.

and the answers appear for each section, checking,papers,

is. easy. Eventudlly all that is needed in the way.of

.preparation for practice is the following on the chalk's
, iv

board: . .,_,
.

O

O

ems

5 X

Red -Sac

U

o

4

118

e.

r
7.109

cYc:

41;i a 15

.,,. ' .-.

..
) , o

O
0, oO (

1

V,

°

..'

I

-

R.

G's

":
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1I -2. Partitions

Objectives:

Natqnials:

as

1

To partition lett DP 7,t 8;;* 9: ,and 10;

and to learn 4he Corresponding addition facts.

'(N6 new words.);

Objects for flannel boar4, yarn,-,Manipulative

'materials 1(10 objects -and yarn for each child)

0
'

A
buggesteA Procedure,:

The following proceure islxsed for'sums of seven, eight,

nine and-ten. If your class is familiar with these sums,

you may wish to adapt this material to the extent of

reyiey that is necessary.

Partitions of a set of 7

. ,

Put a set of -7 ,objects on:.the flannel board.

/ -
...What is One way we could partition this set

of 7 members into just two subsets

Use yarn to show any partition a citild sugge4e, e.
4

6 and 1.

I

0 0 0 0
. *

. ,

A,ExpIain /that the word partition mayAekised whenever we

'thirik'i of septratinga set into subsets,, whethet they are
.4-- . .

' ' ,equivalent sOtets or"not.
r''

, ,
Leave the 7 objects on the flannel board and have children-' ,,

'Show other wa/§ of partitioning'it. Record on chalkbpard:.1

,q! .6' (.,.

(0 '

i19
xy

I



7 ,

2'

etc. .;

Show that when each pair of .nuinbeis is_added, their sal
7, i'llustrating. by joinIng sets . For instance:-

. 7 = 6 .4- 1. Join a set of 1 object to ,a set 'Of. 0

Objects and write 6 + 1 = 7. dili.ldIren are more familiar

with the latter equation -and may find 7 . 6 + 1 awkwal-d.

t'; r----40

at first.

Pupil's cbook , page 22:

Children should show, by a mark .on the .

. piAure; the Partition indicated and complete'.

. the equation.

Pupil rs book, pages 56 and 4 E:

'Tfellfat*lien GO-- count the objects,in each
7e,

set, write tile' numb'er in 'the first blank, :

show =the- partition, and complete the equation.'

s book, Tage ,58:

.
Fill the blanks .to show the partitions indicated.

12.0t

a

-;

ATOP

ti

-r

2
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O

.

. ..

. ...ir r .....

.:. e

.
.

-

9. = 4 + 5- ,°

.
. ,

.

..

.

= -1 + 7
. i

:

.

..

.
.

(lio (#0 t4... .. .... ...
-4, t -.0 it

...,1
4

( iljj .

vol _

,
'AS OL .01, zLo.(ill

WI

( iii
.1 1,

I
5 + .3

. .

.
. . .

a
I

, 9 , -7+ ,2
,

__...___
. ,

...

. ... _ ...:,

, O
. .

,
.

. , = 2 + 5 .

A 11. A L.

Ad
sommi,

. .. .

_
,-.

,
.

N
. . = 6 +

. .

1.2'3

4
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Partitions of Sets of Seven

ss.
115

Write about the partitioni of the sets of seven pictured below.
';

s-

7=

7 = /

'

7 =

*7 =

7 = -.6

tt-s

Ztf, 7
Cf, 14.

:824

44,114. 4.4

+

+



! Partitions'of sets'of\ 8 9, and 10

Develop partitions of sets of 8, -9, and 10 similarly.

For variety, children may use their own materials and

ylirn and list partitions on paper, to be-recorded later

On the-chaikboard.

Generalizations

Make use of_the commutative property, observing that a

pair of numbers, such as .5 and 3,- haVe the same sum,

regardless of the order in which they are added:

(5 + 3 4 3 + 5). Help children discover hOw many pairs

c&-ziti'bers, are possible for a given sum. Let them

discover the, pattern: for .4 there are '3 pairs

(11.j° and 0;. 3 and 1; 2 and 2) and there are 5

possiblelpartitions, '04 and 0; 0 and. 4t 3 and 1;

I and 3; 2 and 2). For 5 there are 3 pairs

ntiMberithut 6 possible partitions. Ask how many

pairs and how many partitions there are for 6.`

Pupils pook,ipages 59 65:

Partitions-of ,8 9,° and 10

and addition ere developel:

Pupil's book, page 66: Provides practice on'tactd-

learned and readiness for the

addition table. Children add

the number shown at the tOp

of the chai:t to each number, in

the Tft column and enter the.

sum in the right column.

You may wish to provide additional practice with charts in

-the following form:
-!

r-'.

7. a o 21 ,

125
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13.7

Partitions of-Sets of Eight

Write about the partitions of the sets of eight pictured below.

00000000f 88 +0

000000010
Q00000 .

000-ob
8 = 6_ +"

8 = + 3

8 = 0

126
I .



5 + 3 f
3.+ 5 - f.

2 + 5 =

5 + 2 =

/7

7

,,4+ 3

3 -)2\ 4-

/..

--,
-.. 7

=.7

- -

.

8+ O= g

.

.
6+ I= 7

...._. .,-

5+ 1 6

].. + -7 = y ,. .

0 + T =
44

6 + 2 -

1 =7
.

T 8 --

.

6 + ..2

,

7= A .

7+ 0 =7 7 .. 4. + ,3.) 6=. .
&L.- +2

-,---
se i

.

4 _3
. 4-.
it 7 3 7 ,,,,, 4 4. 3

3 + /41- =7 8 = 5 + 0 7 =- 3 .: +4

6_+



7

is:the sum_of

3 and 4-

and

5 and .a

..2 and 5
1 z.

.

- and /

, /4 and 6 ..

0 and 7
1.,

7 and 6,

filtin the blanks;

is,the'sum of

4/ and

c and 3

and 5-

6 and

and A:\

7 and ¢'

/ and. e7'.

,0 and

r and 0

a

119

k

0 -+ d = 8

+ 3 = 8

.3+ 1/45 v6

4 3 = 7

5 -+ 2

6 = 7',

"4 =.8

5 = 8

_ 8-

Af
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Numbers and Their *Sums

Fill in.the blanks.

121

3 +4 4 =

7 = 3 + y
,

,

6 + '2'

8 = 6

=- b/

+ ..Z

. 5 + 4 = . q *

9-- 5 + 4

+ 3 =

3+ 5
f
= "8 4

i
+o 9

9*

= 9

0 . =
,

5- + 2 = '7

-2+ .57
.

. = 7

4. + 5 =

9 = 4 + ...5-

t y

.

6 + 1

7 = 1

= 2

4 6'
.

. .

6 + 3 =

- 3

9
,

4- 6 ,

7 + 0

0 + 7

.

=7 .

- 7 -

2+;
IP

6 =

+ 6 = 8

4+ IA

'8

,

_'8

= 4 +
,

.

+.0

7 + 2

9 .=

= 9
,

4 +' 3

!

=7

3
.

63 130

ap
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Partitions of Sets of Ten

Write about the partitions of the sets of ten pictured

99.99
4444

ID 00 II

000 00110 11141

gir

5.

OW.
it

4

.10 = /0 .

=.

10= f + ,2

,101= + 3

10

10 = + 5

16= + 6
Gk

50 .00 Eh
0

nr

KOO, 'M.,

10 ,3

th

+,.7

to = a ..fl

= +

10 4: O 4+ 10
-7-



Numbers and Their Sums

o' 3.

9

is.the sum of

4-- and k
And

6 and 3

A. and ,

7 and

and 7

I and

and r
q arid a
0 and

Fill in the blanks:

10 .,01,

is the sum of

5 and

"and. 4--

4 and 6

7 and 3.

and 7

g and

N. and g

and /
/ and 6/

/0 and .%9

-e) and )0

I _.

4

4414.:*

123

.1

o

'

.

.

6.

1 + 9 = /
2+

5

10

=.9

- 10'*0,

+ 5 10
'Sc

+ 3= 9f
-

s.'

;
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Fill the boxes.

.

+

.

.'''.

.

rf
1

.

si 1

I 1

L.+
e

.1

91/

I

s 1

I

1

f %;--*

i
,..?-

*171

I d

I f ,

.

.

4.1F

.,'.....,

9

_

.

._,
..

.

,

5 /a
- 1

-,-
5

...

...

.

c /
.

+
.....,

0

. \

7

,

8 'T--

. \
. 9:2

1

.

4

I
1

-, 8 /0
,
,...

7
..

.
. .

36

. ..

3f
t

+ ..
.

AI I

.....

1 3

.

. .
la

2
(.......

.
.

4 / 0
I .

u------...



11-3. The addition table

10 .

Objective: To develop understanding of 4ow an addition

table is constructed and used.

Vocabulary: Table, row, column.

Materialc An addition chart on chalkbOard or tagboard.

Suggested Procedure: .

Remind children that when equations are used to show sums

,,several equations may be used to show the same sum. If

they 1.,*1.sned to list all the equations they have been

writing for-sums from 1 through 10, it would take

much time and space. (You may wish to list,the equations

for 6:-. 6.+ 0 = 0 + =' 6, 5 +-1 1 6, 1 + 5 s= 6,
4 + 2 6 , 2 + 4 . = 6 , 3 +.3 . 6.) Say that they are

going to learn a waY-bf showing the sums through 10
$es,

without so much writing

Draw on the chalkboard:

F.trst

NuMber,

h.

0

1

a

.

Slain that..the left side of the tablel be used to

shdw the first number added. For any.eqUa4iOn that -starts

e

:o yb;µ will write the sum in the 1-ow that begins with O.
/

The top (here write in 0, 1, '2, 3, 4.. across the top

Of. the table) will show the second number added. Write-

"second number" at the top.

13 4 I

are

I
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Fiist
NuMber

6

P:a

SeCond Number,/

3

For instance, if y w t to show the equation 2 + 4 =-6,

you Aok"for the fi sty -, -Yot then find the second

number, 4, at theta' op tlad.gc, down that column. (Move

your fiend down the , column.) Ask:

Where do .think you will write the sum?

Move your left hand = ongrow 2( as you move your right,

hand down column 4. Show that the 6 at the "crossroads"

shows'the sum of 2 ,: 4. hgve a child show where the

sum should be.wrAten or 4 ,+ 2 = 6. Use the chalkboard
0

0odel for sevdral more pairs.9f numbers, having a child

point out the place .fo the sum and write it in that

place. Thed point to o of the entries and have a cl3ild
.

give the equation that i:oes with the location. Repeat

or extend as necessary.

Pupilta-boo, page 67:

as a lass exercise and check children's

understan ing.. Children write sums only.for 'those

equations -howu. Then'they should complete the

.table inde ndently.

*Pupil's book, page 70:

Childran

appropl.iate or each nuArer indicated b a

to write the equation that is

49

35



.

i

Pb.pills book, page 68: ..,

. .

Pupils are to Yin in the unshaded ,part of

4i the addition table. SoMe will need-,

' super4ision.

Generalizations

o

When the -table. has been completed, kgp. your teaQher -made

table In class discussion that will help children discover

that:.

(a) The numbers in row 0 are the tame as the'numbers

across the top; and the numbers in column 0 are

the same as the numbers down:the-Ileft,\siigle
. 440

(corresponding to the fact that when 0 is bne

addend, the sum is the ether addend).

,

(b) As ewe proceed along a di5gptql from lower left

to upper right, the sums remain the same
T1. .

- (corresponding to a decrease of 1 in the

cfirst_addend and an, increase of -1 in,the
,

second).
!

!

0.(c) As we'proceed along 6 diagonal from upper left

to lower right, the sums increase by 2

(corresponding to an increase Of 1 in each,

of the two addends).

71'

Show children how to.use the addition table to

find the slim of iWo numbers Or either 13Meeltd.pf an,

equation if the sum-and the other addend are known. , .

, r
If the first addend is missing, they look at the top,.

.

.44

0

I

find the second addend;' and look .down that column to u

the suM, and then go
1.,

to the left side tO find the first
_-. c

,-addend. If the second add is missing, theyaO

side
. t -

;'

'-.at theaeft side for the first' addendi:gg along' that
'A4f.=, -' . .

.,,t; ,row to the sum, and then go up to the top to find

,the'seld addend. ---

--1-....

The .addition to 1e may be used With page 69'in:Pupills

'hook ..either as a group activity or as additional work

fop-indivddual pupils.'

A

fa
SY

to. 136.

1 :1

4
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I

. I ,

An dditi Table

ap

.

First
Number

1 r .4

Second Number .

+ 0 1

0 O .-1 3 4 0
i 02 3 al - 7

2 ,Z 3 4L 6

it='
5 4 .7

4 5 0 7 17. io
4 7 9 /6 ii

"6' .r"
t

/9 /4 i,,-

.
.What equation goes with tie 5 in thitable? 3 4- .,Z

Show: ¢*+ 3 9 1the -table.

Show: 1 + 3 = 4 in the table.'

Show: 4 + 2 = 6 in 'the table.

Show:" 0 -1- 5 5 in the table.

NoWlinish the table.

-r

67
.187.

/ ,



An Addition Table

1

....

+ 0 1

,

2 6 7 : 8-.. , 9 10

0
.

/ .2 3 h/' 7 g. 9 140

/
.. .

4 5 4' T' /

. . it.

3 .

.

...

9 /4 , -' ,...
"".-.::.=

5
,

/, :,.):

5,.; ,....,

2 :.k-.4.:,,,,,,,,
,:t,,..?: .., 1.,

, -.....,:..

6 6 0 i / s.,,
::

,

..
lek'N .g

:e

., ,

7 7 r ..,.,:.
yam: ....,,

t.h.
7 Nf.1 ,.. .. ....7,-s,..zz...4,...

.,
,%.

,

A>....ke:f; ,..W.

...,,p

...A ,: ..- .1%;."...--:,. f ..,..4 ,f,":::,,,... 494; 9.1.

9 -q niv fr's7<
.r,-,.427.4.,/,t.;-
.,,f.-,,,-,..,..... ..;;,..

,...::_.. :..".,,!..,.!),.,
;,4

:
'/C
"%/r.:,

%--

,

1 0 /0:
.,,.."9",

's '", 01..,
A, ''

-4,,9,4..L.,>

':01,r '''.r."
.::

v.-- ,92:,t,.. t
..'

7. .Z.
4

1.:49-it
... .;,,
'. e-c.

5'. '':. .;-, , . "

t.,..:',%,,,y4
4

; .
-., '

..

..
-.%,...t:::..
,... 4

......9

i:"-- 45

O

4111 the bops in the table for:

+ 3 + 5 4 + 6 5 + 4 0 + 6

.+,6 -3

+ 4 . 3

+ 5

O

+2. .7.4 5 +2 8 +2
+ 3 4 + 1 5. + , 7 +. 2

7 4 + 0 5 + 5 + -1

ow finish theiabte.

.138
,

.t.



Using the Addition T ble

Use the table on ge "68 to held you fill in the blanks.

.
+ 7

0 + ,

,.

= .9
_

V

=

.

1
,

./.

.

.

.
2+

_

.

3 +

2

.

=
.

-..

7

=10

.

= 10.
o

#

10
.

4

4 + cr

7+ 3

_-f.

.

6+

5 + -3

7 + 1 = '

= 9

=10

.' 10

= 9

.
.

.

.
.

.

-

.

3 +

',

=

0

.

,_.

10 /
ti,.

--.

7
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S.

Ah-AtialtiOn Table

131.

1

+ 34 35
,
.36,,_ 37 38 39 40

34 68 69 70 71 O. . 73 .74

5 6-9 16 @ 72 73 74 7.5

36' 70 G 71 72 73 74 -. 75 76 '.

37 71 72 73 74 7,5 ! 76 77

38. 72

,

sz 74 75 7 . '77 78

39 73 _,J4 75 76 77 78

40 74 75 '76 c78. , 79 80

What equations go with the raimbers shown by the rings?

,54C + 36 =71 ,

34. =72

,/

'31-t:36" =76

it g- 3.5: = 73

r.

#.0 4- 37 =77 Sci-fr 4.0 =79

104 0

I

7
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II-4. Subtraction

Objective:

Vocabulary:
".,

Materials:

To review thscsubtraction facts corresponding
c

to sums through 10, using ,partitions.

(Review) subtraction, minus, partition...

Counters, flannel board and objects,

magnetic board ani,disks, yarn. Set

of 10 objects and yarn for each child.

Chart, as shown,on chalkboard.

JP/

4

Number of

_starting set

,Number of

set _removed

'Number of

o set remaining Equation
.

.

.

.

'

, N
s,

. ,

Suggested Procedure:

Put 5 objects on the flannel

the,o1Sjects.

What did )I do? Yes,

fr.= a set of 5.

How many membeh are in the.set remaining on

the flannel board? We will call this setthe

;set remaining.
.

Discuss with the children the chart on the chalkboard.
.

Have them decide what to write in each space of the

chfrt and observe that the order.of the numbers. in the

kr tion column is the same. as 'the order in .the first,
",,

3 columns. Repeat the,procepre with other sets

(none greater tKand 2.0).It Include some instances

.where the entire set is removed.

board. Remove 3 of

I removed a set of 3

,

4

1j1.



Partitions and Subtraction

7

is the sum of

3 and 4

4s. and 3-'

7 and

0 and 7

5 and *2)

2 and 6
4.,

6 and

1 and 6

Subtracting from
7 4-

7 - 3 - ..

47 =

.7 - 7 = 0

7 0 FI 7

7:5= 4z

7°- 2 =

6 = /

7 -.1 =
O

7

6 ''.4 4 =
0,

6 A 2 -
. .

.

.

.

. ._

.
5

=

.

4

. . .

IT 4.= - 3

. x
.

7 ;, 0



Partitions and Subtraction

7

is the sum of

3 and 4

4s. and 3-'

7 and

0 and 7

5 and *2)

2 and 6
4.,

6 and

1 and 6

Subtracting from
7 4-

7 - 3 - ..

47 =

.7 - 7 = 0

7 0 FI 7

7:5= 4z

7°- 2 =

6 = /

7 -.1 =
O

7

6 ''.4 4 =
0,

6 A 2 -
. .

.

.

.

. ._

.
5

=

.

4

. . .

IT 4.= - 3

. x
.

7 ;, 0



1, 0a

Partitions and Subtraction

8

is the sum of

2 and '6

5 and. .3

Fuld C

I and 7

7 and /.

4 and 24-

3 and ,e
'6 and

0 and V

t

a I '135

Subtracting from
8

8 2 = .

8 5 = 3

8 8 =.

8 -1= .7

8:7= /

8-4= 1/-

, 8 3 =

-8 6

0 = ff

.

8 = S.
- ,. ,

...Q.,.....__

.
,

..

'i 6
6'.

-+' / -

= /
.

.

,

8 =6+ ,2

=-- 6 =. -.2 .1. ..i ......_

+ ..,.?

,. .

3

.

..,
.

8-
..

8

= 4

4

.. .
+ 14- .,___L.....

= /74 ,

.

8

.

8 ----. 0

,;1

1.4 4

A'



.
.Partitions andub4action

9
is the sum of.

. ,r and f,
3 and 6 .

Oand e/

and ,2

.4 and

6 and' . 3

9 and

8 and /
5 ancia

and 7

4

Subtracting'from
9

.

.9,- 8 = /

9 5 =

9 2 = ' 7

r

9 = 3

1

4. 6

= 6
..,.;

, .

. . .
I...

I 'it*. .

8 = 4 '+ hiZ .

,

- -4- --- -.4-
,_.7 7::A.---

... .

9-b 0
.... .,

. . ,e9'.-----
.

+ 9,

CV ', 9

...

..
.. .

!..':
,%:*?,11

, .

,

'.'...:;i''

..

-..- -

9 = 7

...

+ .2.

, 7

.

., ,

=

.

.8

,

a
=

.

.,.

.

- ,

73145



Partitions and Subtraction-.--

10

.the sin of

1 and." q

0 and

4 and 6

10 and 0

7 'and ,5

2 and f ,ht

f
6 and 17z

-8 and-

3 and;
97and

X.
'5 did 5/.

!

1

er

°
. .

,,5 4 o

r 4e'7<'

V

146

137

Subtractirig from

10 1

10 4 6

i0 7 10. '; 0 :1

10 7 = '3 ,

0,

10

O

10 4. 8 = -2 :.
Y .:. 0 ..e

Ir 0

... .. A ..
g4

.1 :-=*. r, py.
11

44,9 --
q

a 5

At°, ;

.

10' 5 -"..5`5, °-;a . 4,,) V.
:4,; ..

r :a.1.,..'

4. '4o c -'2. v .. 4141k.
.

. ( ..
4,76,;,

, 4> , '. ,

.0i..
o ,

V

1:.
.0



.

,

Pupil's book, page Di .This page providesmqre pi:actiCe

'for those who need it.
. .

Pupil's hooks page 76: At the top of the page, plus-or

-minus symbols are V be inserted

I .

between the 'first two numerals to
ti

make equations.' Children ihduld

observe that either'symbol may be

used'in Problems like 7 0 = 7.

*At the bottom of thipage,

pupils should write the related

number fasts for each set of

three numbers.

S

J
qtr

A..



.More Prafte.

'>

r

I

.9 1, =

9 -p 4 =

a

7> -= 3 + A74

8 = 5 +

8 = a

et 0 + /74 Nad

. .

3 =

+ A74

. .

0 '= 5 5
3 =

0 '= 5 5
= .7

3, + , 6 =9-

/0 8 = 2

9 = 5 + 274,.

9,- + 7

q =. 8 + 1,

= .7

3

to, "

3, + , 6 =9-

/0 8 = 2

9 = 5 + 274,.

9,- + 7

q =. 8 + 1,

75148
OO



-% Writing Equations

,.;
.

,

7 + 3 10

10 -' 5-= 5
I

10 a -= 2

6 + 4 = 10

Write. 4 equations using the numbers:



11-5. Missingaddends

pbjectiVe: To learn a wg.Okfinding-missing,addends"

using41e, doingHbndoing principle.

Vocabulary: (Review addend.

Materials: Crayons, paper bag, children's set meierials.

,'SuggestedPProoedure:

141

To find missing addends is to use the ':doing- undoing"

principle, arid the commutative property.

Put 3 crayons into a paper bag without letting children

see how many there are. Have a child put 5 more crayons
4

into the bag. Discuss with the children how they could :%
find out how many crayons were in the bag.at'first.

jo,

Empty the bag and have the crayons counted.

Write:

+ 8.

Ask ,What wouldundo the adding of

SOtractlng 5.)

Write:

5.

8 - 5

Show that 3 completes both equatils. t'.

Nexf-put 4 crayons into a paper"bag. Without letting

children count them, put 5 more crayons,into the.bag.,

Have someone,count the number of members ,in the union,

, and write:

4+ =9.

Next,reca11 the idea that .joining is commutative; i.e., it._,c
you had started with the second set and then had,joinedI .
the set of I4 to it, the union would still have had 9'

, .
2.

members. Write:

I'

it1

A -- , ...' , + 4 ..- 9.

Ask what-woladundo the adding of 4..,(St4tracting

Write:

''

45

9 -44=

150

c

h.

.\.



.:5K-41t,

r

O

.Show, that 5 completes' both:the equations.

ProVide for more practice of thii kind for your-cliass--

perhaps havechildren work'together using manipulative
4 I

materials; ohe'child counts out a set,,thesecond

joins to, it a set-the number of whit) only the second

child knowsj'and the first child must determine the

number of the bet joined. . ..
After much cd:this kind of practice! help children to,

genera140 (if they dontt make the generalization)

that to find a missing addend the other addend is

subtracted from the sum. 'They need not'be required

to write: the series of 3 equations in order to solve

the problem; . 9, 4- 4 = 9, 9 - 4 =

Nith'- mosi classes; gubtractiosubtraction problems..ofthe type:

1

r.

- = 6 will be approached by thinkhg,of a set of

I /
7 as,partitioped into sets of 6 and fl and

realizing that if one of the sets remains it must be
e

the other that was-removed.. However, more able children's

- f
may the praiem by undoing and commutatiyity.

-They may be led to see that if

_,
= 6, then

6 + = 7 (undoing)

+ 6 =7 (comMUtativity)

7 7 6 = 1 (undbtg)

.s

'. Present orally prOblems.such as the following, and'have

children give the appropriate equations:

p

!t.

1.% Alices mbther'had More-pennies in her purse'

than She w anted to carry. She pit 6. of them

into dlittle box. Alice-2s father saw the box

.fand put all the pennieg-from,his potket into .

the box, too. He told Alice she-could have-ail
.

the pennies.I When she counted them she found
I , , I

that there- re ten. How many pees her

''father put unto the hoia.

1

.

'6 = ltk 7

1. 5 Ife^;

1

po'



)

°.',1;

.;

2..ilayIala that he'had 6 mmoN.es. Billyvtame

:`over to play and spme of his Marbles got mixed
,

upWith Ray's. Billy wanted to, get babk as

many Marbles as Ave had brought. When they

..

counted the marbles, they found 9., How Tally,'

of Billy'Sgarbles were mixed with Ray's?

6 + 9

3. Sheidon's mother put 10,..14.kies on a plate.

Sheldon ate some of them but he forgot how many.

When they counted the tookies that were left,

rthey round- 5, -How many had been eaten? A

k

books page

. /..

)
(

.

iscuss the first ;et of equations

with the children, o make sure
k.

P

they_ see the use of commutativity

and undoing. Thefmay see-

rxsther quickl that the7sate
u

answer goe$ in all three blanks.

of.a.set. At the bottom ofithe- .

page,...tHeimay Or may n45visli'

to write 2 46re equations ib.)

order'ta fill the blanks. t

*N 4
.

.Poillibook, page 78: * May be used with more able 4 ..

,

. pupils. At the top of the page:.

14-3

- a

)

are two equations using the numbers.'
. _

in each-problem at.the-bottona of'
e

the- pages. One of the ,2 equations

tontains'thgInformationneeded. tL'-`*,

.fillthe blanks. .Theichild Yiill

have to decide which information`, -.
. . .

: is helpful to hith in order.to

fill in the blanks at the bottom.

15 '140.

I
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Writing Equations1.

'Fill in-the blanks.,
)f-N

3

8- 3

2+ =9

7 + 2 = 9

-2 -

o

4+ = 10
7 7

6 +. 4

-10 4.-- 6

. .

7.+ 1.70

. .

. + 7 := 10.

10. 7 = 45

s's

7- 5 =

.,

e 2 more,Nuations it you need them.
' r. `

-

-
. .

5 = 10
-

=

7

2 +

or
0

4-r-
/,---

/o

1.

or
hi

! 77

r ,



Fill in the blanks at the bottom of.the page.

Some of the equations afthe top of the page can- belised to help you.

1145

42 16:

A

4/ 47
,

100± 81

400

.
4S .

= .26 139 41 7. 9.8 .

= 58 . 139 4: 41= 180
(..

= 181,, 432 + 750':= 1182

. 318 + 432 750

119 411,375;

119 256
4. e

56 =

9a 56. = 442'

= 4.95

= 375

154'

I

794,

5

35

94/ = 173

1 + 79 =

26= 9

26-'4%35 "i 61 *_

IS

56 .+ =.

41 + tf' 3 139

16 42 . .

50. - .432'

t .

.5t
35 =26

-

81± =100

79 + 94

375 - c4 = 119

_ (



; ,m .

No. 1'

Objective: To develop iskill in using equations for

solving story problem's.
, , .

7

. .

Vocabulary: No new words.).

Materials: Story problems printed on tagboard.

(This makes it postillie to keep the

problems, and refer to them later.)

Flannel board and setS'of symbol cards

and counters for'children. Charts and

numeral cards as specified in the

Suggested Procedure.

Suggested Procedure:

We suggest that charts such.asthe ones shown below be

used in the'development of thid section.OPThese charts .,,

maybe drawn,on the chalkboard or made on tagboard. If

the latter is prelyred, then numeral cards might be used

to record answers 13,-,o questions about problems that
;

are discussed.

A; 'Joining one set to ano her set.

Number of one set:
elJ

1111.mb bf other set:
.

r Ntbebf union:

Equation:.

B. ,Removing from a set one f its subsets.
.

' 1

Nuur r of st Ing se t: ,

4 NUm4r of subset retioved:%

liumb4 of subset remaining:

Equation:



fr

C. Partitioning a set into two subset's.

Number of set partitione4;"
.a, ;

Number of _one subset`:

Number of other suet:

Equation:

-

°Display the following story problem and ask a child to

read it.

Nine children were flaying.

Four children went home.

stow many children Are still playing?.
.,,,,,....

i . .\, . 1. --. A
Ask the Children whicirOne',otTths e three things'is

illustrated by the problem:

A. ,Joining one set to another Set. '

B. 'IRemoVing froM a set One of its subsets.

C. ,Partitioning a set into two subsets.

Identify chart B andLuse-it-for further discussion of

the problem.. Lead to. the obserction that when _4 subset

is removed from

set, the subset

I

a. set,..we are,concerned with the starting

removed, and the. subset remaining. We '

know the number of members for two of, these sets and must

find the number of members for the third set.

.

Help children to understand that in.thks problem we are

told the number of the starting set ("Nine children were

pluyirig.") and the nurlber of the Subset removed (,'Four

children went home."). 4Te are asked to identify,the

number of the'subset remaining ("How

still playing?"). Record 9 ,and 4

many children were
.

in the chart, and
.1

leave the other space blank. Ask for an equation that'

We may use with this problem:

9

from ,9. ,(1 .e.

interpret it in'

9 7 4 = or

Ask for the result of subtraeting .4

2); record this in the chart, and

relatlin to the problem: Five 'children

werefstill , i.

S 15 6
1

A'
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0
The charts you have prepared may be used in a similar

way in the dischIssion of other storyprob/ems,which---f,

631.16W. However, be flexible in the Way in which you
r

use the charts. They are not intended to provide h

standard "system" for problOm solving work. Rather"' bey

represent one strategy that.mabe helpful of :mg '

occasions. Look for, and use to advantage, varioue

approaches that,bhildren mm take with the same 11

story problem.

a 8

Display the following story and have it read.'

Mother'needs 8 eggs.

She has only ,5 eggs.

'How maxiy.eggs must she get?

Proceed with a discussion of the problem and its solution,

sing the thtIrts. SomeAhildren may think fn terms of

chart A; others, i terms df chart C. Good! Use both

4-ways- of approachin4 the problem.

.,
'-,.--,.

The following.problemy,wilich should be displayed-on
f °

11 tagboard, yill heed to.be-approached somewAdt differently

since it serves a somewhat different purpose.

Johnhad marbtes'.

David gave marbles tb John.

How many marbles did John have. then?
. .

0
Head the story, pausing and indicating the blank as it fits

into the pioblem. Mention that later we will write-a

numeral in each blank, but now we want to think about the

problem without anyftumbers.
=

Ask thildre to r4ate the problem to one of the three ideas
,

they have been working with:



<

A. Joining one set to another set:

( 4

B. Removing from'a set one)ofits subsets.

C. Partitioning a set into two subsets.

Emphasize that we cannot answer the question asked without

knowing,the number of marbles John had at first and the

number of marbles David gave to John.
. -

Substitute this sentence for the.last One in the.original
I.

story prqblem:

1.1

Find how many marbles John then had.

Help children to see that although thelfor*of the sentence

is changedA the essence of the problememains,the same.

The same "question" is asked, but not'explicit1714a.

question.

Now select twoohildren.and designate one to'be John and

the.4herto be bavid. Suggest that they choose as many

marbles (use disks or other materials for,tharbles) as they

wish John tio have'land a set of garbles that Dalx,id will.give

toJohn: Complete the first. two sentences. in thetory hy

writing the numerals to show he many marbles, e. g,, 4, 6.1

. '

Ha.;;4 the sets joined as was sugg sted. Ask the childrep'to

.: show the equation, using theft individuaLo'cards. (4 + 6 =

41-7.-"Suggest`that a child write the equation on the board so '
J

each child may check
.

to see if his own equation is right.

Also use the appropriate chart- (B). Have the correct-
-...,

numeral written in the box 0 + 6 = ED.' Ask one child

Ito 'read the quesionfasked'in the problem and ask another.`

child to give a sentendethat anzwers'the question. (How
. .

I
,

many marbles does John.heve? John has lb marbles.).
±,

f.. 1

I

.v
_.

i ,. t. Suggest to the children' that they think of some story
f

. problems; choose four to on the board. It may be
4

"necessary-to
g)

clarify and reword some of theetatements.'
-.- .

'Number the'prOblems 1, 2, 3, and 47.

..

158

ti

149.
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Pupil's book,.page 79: y .
. .

Direct the children to read problem-number 1.
4),

Discuss procedires thatmay be used to solve

the-problem. Ask the children to write the

equIiori on the dark line toward the top of

the box numbered 1, and to wri,te on the

dotted lines a sentence for.the problem.

159

a

r

'
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Solving") oblems 1,/-7 (,)
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In this leson we are interested in focusing attention on

the problem form by raating each problem to another

problem already solved. F r this reason the numbers have

been deliberately omitted w en the new problems are first

presented.

4
Display the following story problems which were printed

on tagboard earlier in this section. Review the problems

and write the equations used'to solve them. ,

1. John had marbles.

David gave. 6 marbles to John. 0

How many marbles does John have?

2.6 Nine children were playing.

Four children went home.

Hcht many children wereistill playing?

)3. Mother needs 8 eggs.

She has,. only 5 ,gs.

How maNy-pggs must.she get?

I am going to read some-sto lemc.

I come to ,a place\Where we need to ugea. number)

I.em:goinitokshow a bionk card instead of telling

you the number. Think-alout the story. What

are you asked to find?' What do:you;know that

will help. you solve the problem? When I hetre

' finished reading a story, tell which/of these
.

problems we have already solved will; help you

in solving the new problem.

Read the problem, showing the blank cards as you pause

5

Wheneirer a'nUmber is needed.



d

' a

How many beech balls does the family have?
i -

if

John had old beach balls; 4

Mothe4 bought . new beach balls for the
0

family.

This is like the first p;oblem. We may

joiri two sets and find how many members

all togethdr.).

.

Jack had cents.

11e.okwants to buy'a pencil which costs

dents.

How many cents will le need to get from Mother?'

(This is like the thigtprobleM. Me may . :NN

,

think'
..

of. a set to join with the ohe set in i w

order tQ have a set with more members.)
e

,....

10. 4140i,,,

There were

Mother took

alms in a pail.

clams ilom the pail`.

,..------.
AMC many clams are in the pail? "

(This is like.the second problem. We may

think of removing a subset from the starting

set. We are to find how many remain in -the

first set.)
)

gonclUde the activity by asking the children to suggest °

numbers to be used in the problems. For example:

How many old

.,(5r)

How m new beach balls did NOther 1.1S/1 (2.)

. .

Agit. ".e. child to show the 'equation an ive the anwer to
4.

. °

15 7 The,family had'seven.beach ,)-

the. problem.
0- 41

b shall. we-'say John ba d?

16 31

0 .ai

0

1.

*r^"z

o

A
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1

Write the foliowing:siOry(on the chalkboard:

L.

J' has Elcbalibond. 0
-

Ellen has 5. balloons. 1 ,
-,

.

0
.

How fanny more balloons does
,

Jim havathan
-

_06 en has?
a

. The children may say, "Jim has 3m mare balloons. than Ellen

has". Our air%ais to help them di cove' and be able to make

generalizations ftom the set oper tion that leads to,the
. .

answer. (When asked how.ihey kn 1.:r that 4m Has 3 More

than ElleA the' child may say, " u take th52 bp:1196s

from the 8 balloons and°Srou have 30-balloons left".
a.

.

It is,safe to assume that for many children at this stage''
mean;%"taking Ellen's `5 balloons from Jim's 8 .

balloons ".) '',

Ask a child'id;use felt disks on a flannel board to show

'sets equivalithirto Jih's set of balloons and llen's'set

of blloons.

40k

,

'' How can we, corriparaAth two setsf-
t;. (We'aan pair the members of-the sets,)

,

A child should then be asked to,pair the Members o' one set
,

with the members of try other set.
1 ,

st

20°0000000
H
000CjO

.4t

: r q,:.

-4.

Jim's- balloons 1

., e, -

0
:. , .."-'

'S.

4

Discuss t e action rand helpthe :hildren viouviize'that. if

you remo e 5 of Jim's balloons to match the set of balloons,

Ellen,h the the number of balloons that'axe let dtin.Jim's

eet-t.s he number of balloons`which.JiMhas.more than=aet1
. 5

has. e equation cold be written 8 5 = _. DiscusilAn

hould .bring tut that, 8, is.-the nuMber*e members in

set balloons-that JimChas, 5 is the number-,of the subdet

btlloonS_which-matches Iheset of balloOns thatJ

(
;

O



lb

OP

,'EI1en has, V Ls thenuMber of members in the subset

Of Jim's balloonslyhich remainsafter the subset of .5

has been removed.

The.equation might be written 5 3 = 8.

In this.

;

case the discussion should lead t.o understpmding
,

that is the number of the, subset orJimtls=balloons

whichqqatches the set of Ellen's billroons, he number '3

iS the nmpeacdIfieMbers in the subset pf balloons whiCh.,

,id joined -with-the subset of 5 balloons to make a.set

of 8 balloons, al 8 is the number of. balloons in the
,

set.of balloons which Jim had to start with.
4 1

Leave the first - story problem and the equations an the board.-
Write the following story probi.emohythe chalkboard:

,

Bob hats 7 dart.

Sam has 5 darti..

How many fewer aarcs does Sain,have?

Discuss the question, the. information given, and Show the
.

problem might be solved.

Use objects to shoW sets which are equivalent to Bob's set.

of darts and Sam's set of darts.

compare the sets and Write the equations.

For example, 7, = 5 . YOU'can pair Sam''6 darts

with BObis darts for all but 2 of Bob's 'darts.

. Bob's darts / / :/ / / / /

t. f ti t

saios.aar,ts:1 /

7 You can pair Bob's darts w1th

;Sam's darts for all but 2 of Bob's darts.

Bob's darts

I '4 A
sgvios .darts' / / / / ; /

:u

'155
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. ,

The children.might say: Sam has 2 fewer dartsbecause
./...,.

K
t

?

-.:6i'' he lacks 2 of having enough to be able to pair,his.airts
.

. ,

with Bop's darts. Sam has 2 fewer because he would have
ib-

to get l'.2 ,more, to be able,to.pair his darts with Bob's darts.

-. .

e :.
. I

,

,Tili/

,./,
Erase the words "fewer",and "Sam" ,in,the -last sentence of

- AA,

,the problem and complete the questiontb read, Tow many

mare darts does Bob have ?" DisclIss tyre question,
..

) bri,nging out the ideas that 'if Sam 2 fewer, then Bob

has 2 more. If Bob has 2 moz hFn Sam has 2 fewer.
t.:- ,,,

Go baCk to the story about'theballoons.
,

-
( /-

If Jim has 3 more ballot:ip than Ellen

has, how rpny fewer balloons doeI Ellen
"-

hdve than Jim has?

Gear /
, 6

Pupil's booK40; Pages 80/.81,, 82, 'and

Bead the'proble;ms for the class before

expecting, the children to solve the

problems independehtly.

.47

FUrther Aeivities: ..,

---7-4 _
4

42

1: The chilli* 'shoo ld be encouraged to write original

Story problems:and,tO drab` pictured and write equations

sat

O

for theta.

,,,

C' "Children might. be given an equation end asked to thinic,-
.7--

' 4

aboute-story to go with the equation. some ,children

'.;.rill enjoy writing the story and shaAng it with the.-

4

..:
..

*Plass. .., - .
.

. .

Ding short "break" periods tell short, story problems

to the' children. Let ace child write the equation,01 ''. 4

anoth4r child complete At, a third child repeat the

.1-quelstion-gOPed,bythe problem, 'add a fourthchild .

%

give the 'answer. ,
,'

.., - .

.t

168
11
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Using EVations

oft had red balls.

a*ght, 2- blue balls;
.

hen how many balls did he have?
3

+

rri had 5 balls.

Pisan was:playing house.

ettpand Linda came to play with h'er.

ow many girls were playing house?

=

776:r r 15 yv er.e

, -r-

-1
ix ripe apples were on a tree: 0

he birdst te two of them:

ow many,of the applei la re still .onihe tree?
.1.

e

. ,

a

167
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Using Equations

AD ,

.

Bill' s,thrthday-cake had 6 lighted candle's.

Bill,blew -out 4 ,'of them:

Hbw many candles were burning then?

cz? w e re 4,AfAri rr.)a.

Judy has 7 resses.:: ?'

Only one dress-is blue.

How many dresses a% not blue?

.!,-, ,

ri )

.'S55 are

Beth. has 5 trt51t :::-

Jean has .a$4011s.: ,

How manOolls must Beth get to
,,

have as many as Jean?.
-

'5 4- 3 *-=

,

,fie' 1-6 j-j2ki_51--s*

4 4



Solving Problems

Peggy has 3 cookies..

=Sarah has 6 cookies.

How many more cOokies,

does Sarah° halie than 'Peggy?

3 4- 3

Sarah has 1/43, more cookies.

a
Draw Peggy' s cockles.

X A X

Draw Sarah' s cookies.

X 'X X
X X X

-59"

Sue has 9 cents.

John has 5 -cents..

How many fewer cents does

Jbhn,have than Sue? -
,

John has 4 feWer cents.

01

t

, .

a"

Draw Sue's cents.

X .)-N

x x. .

Draw John's cents.

) X X
X X

N

4."

--'Sc-",7-"
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Solving Problems

-Ellen has jacks.

Beth has 4 jacks.

.'

How Man'y lacks must Beth get

to have asoiany as Ellen?

Beth must get 44 jacks.

'

.4

66

'is

sew

Draw` alien's jacks.

)( X XI.
X'2CX /?<

Draw Beth's jacks.

x) /1/4 )<.

Bill has: 9 balls

John has 3 balls.-

How thany more balls

does gill have than John?

Draw Bill'oballs.

k
) ) ? c

X X
Draw John's balls.

X

Bill has, 6 more balls.

<It k-

*4.*
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11-7. Comparing numbers: Review and extension
. -

, ,

./.....t-4- .
. -

Objective: Tq review the relations greater than'ana

,
and 'lesS thtn and the symbols for them,

,

and to compare numbers expresed as sums

or differences -

Vocabulary: (Review) greater than (>), less than (<)
# .et .

.
. .

Aaterials1 Flannel board ma'terifils 'ldren2s

manipulative materials le

pugge,sted Prpcedure:

Put 9 objects on the Left aide of thetflannel board.

-On the right side put 8 'objects. Ask,Which sit.has.
.

more members. (You may wish to pair members of,the

2 sets to,show.clearly that'thedtet on ihe.-leithas

1 more member than that on,the right.) Qn the-

chalkboardwrite

4

' 9 8 ,

.

What can we say about these nunters? Are they

. equal?' (No.) Is one greater than the p.ther?

(Yes) Tell. in a Sentence, which number:':

is greatef- than the pother: (Nine"is-greater

than eight). Do you remember a symbol'we dbn'

use tosay "Is g4 ater than"?

o

161

7f children have difficulty 4n remembering which symbol''

to write, use the symbol and Continue.

1s-there another sentence-ye can use so that

we can name the number 8 first? .(Eight is

*lesi than nine.) Thee is a different symbol
1- that Means "is, Yeas than". (<)

On the chalboard:, writer



The symbol looks a little like the head of an 1

arrow. Which numeral does it' point to, in both

sentences?,(That for thj smaller nlImber, Ps.) Whether
s

we start with the smaller number or the gr4ate?,

the pointed end of the arrow is always toward

the numeral for the smaller number.

On the chalkboard, write severalimore pairs: e.g., 2;.

6 3; 7 7; 1+ 10. 'Tor each pair of numbers have a

child put the symbol which shows which of..these numbers

is the greater. They should notice that for th4 pair 7 7

..v tie equals sign is needed,

Separate the 9 objects on the flannel board into two sets

one of 4 .members and one of 5. Write:

4 5

t'

Ask what sign would be used betweep these numerals when you

Ai

jointhe set of 4 and the set of 5. nsert the plus signs.

Discuss the fact that the symbols b 4- and. 9 name the

same number. . . ,-,,-

If.we know that 9= is greater than 8, we can sAy that
, .

44- 5 is greater than 8 because 9 and 4 are names

. 'for the same number. ',14m

.10

Write:

(4 + 5) > 8

Havekhildren think' of other name's for the number 9 a# nd

write statements such as:,

' (6 4- 3) > 8

8-<'7 + 2) 4..

(1'4, 8) .8

8 < I)

I

2

0.



Use many more examples of this sort, including some inVollaig
a subtraction expressi2n.. If .necestary, use flannel board

or manipulative maierialVto illustrate.

Fupilts book, page
Children may need, to 'write 3 + 2 as 5 9114

5 >" 4 before they can write (3 +
If this is necessary, suggest that, they do.;.so.

After checking to make sure that the Use, of inequality -:.
symbols'.is undetstoo.d; show that on both 'sides of tkie

. symbols sother names for numbers may be used; .g:,
,(2 + 5) > (10 4 ) . -

,

tiook, page 85:

May be, used as was - page 84.
>

Pupilts ;book, ;page 86:

{:Optiona.1.) Children have to 'decide, whether
to .add'or.s'ubtract in order to make a true
statement. Ig some instances, symbols will

iia$e to be- 'inserted it two places..

r.

'

...PI :.;/-
r . V

,

4 .

Y +

-



Comparing Numbers

5,

rt

A.

L

6

4

>

<
4

6

Six isreater than four.

FOuris less than six.

o'

s 4

Add or iuOteaCt. Put in >, or =4..

- 44.)

3 + 2>
.140,, '

e

4-
5 \ i

6

.

= 3 + 3 , 10- - 8 < 4
*

V

I ''.
1

5

t

.

.

. .

.6 -,-4 `>
,

1

.

.

-

6

.

>,

. ,...

3 + 1
. .

*
.

6 + 1

.

.

.,

,
3 +.3% 7.. 4

.

4 + 2

..

.- ._.

i
5 js- 7 4

.7

.

..

.,

.

.

2 -P' 1 >'
.

0

..

8

,,.

. ..

<
..

5',,+ 4

. .

- 4111f-.
- .

.

.
.

.

.

.

10 > 6 '+ -3

.

8 = 5
.+

3%.
.

. I. ,

. .

.

6

.

. 4 < 3 + 4

-

.

,

. 7 + 3 >, 9

.
.

..., .

.

4,



Comparing Numbers

7. >' °3; 5 < 9 3 + 2

Put in or

6 + 0, > 0.± 0
.
5 + 3 = 1 + 7

4 .,.> 2 + 4

..

. ,
°

4 + 6 > 7 ;+ 2

5 + 2 = 7 + 0 2 + 5 t 8 7 >- 9 9-

.

2 <
_ -

%.3 + 3 7/ 0

,

6 7 4 ' 5 + 0 > 6 3

c
, '1 +/5 <

__ i
, 6 +,43 >, 6 -3.. . T + 2 > 5 + 36 + 1

-2. +

. .

5 +0
.

r

.

.

2 + 6 < 3 + 7
I

.

4 + 3 >
,

1

10 - .< 6 +2.
ar

3

a

+
-
5

: e

,A*

.
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r

Comparing Numbers

Put in or

10 7 5> 6 4

+ 7 - 8. + 2-

5 -I- 4.> 10 2

., 1' 4 < 10
. I

`19' 2

7 4. 3 > 5 4

6 2> 10 -7

r

.

6 6

ri

9' -I-. 6> 5 + 4

o

1

p

V

4,

a

CP'

O

J

0.
6 < 9 +-1

10 3 < 4 + 4

9 2 <-64:4
e

2 > 3+ 5

. 8 1 <2 + 6

6 .1 > 1

'4 + 3,7. 5 -I- 2

'-
1 + 9 > 7

O

8 < +2

.

170086
. .



11-8. Usinglthe associative and.comiutative properties

Obiective: To.understand and use theassoci tive.

propty'of addition, and then nselt

together w' h the commutative property.

Vocabulary: Associative, 'parentheses, column.

Materials:) Materials for flannel board.

Suggested Procedure'.

The associative property of addition
es.

Let us think about the sum of three numbers

5 ±2 +3

that I have written onythe chkikboard:''qlow'

can we compute the sum of these numbers? (Suppose

they suggest adding 2 to 5.) What would A

that give? (7) And then what would we 42?

(Add 3 to T) What would we Ave then?

(10,1
a

'We can write

;

4-67 e .

.e

f

5 + 2 ;:1- 3 = 7 .+-3

=10.r
0

Is there another way of adding*these three

numbers ?' Suppose we first ada the 2 and the

3. iiiiat ill this give?' (5.) Now we add\
this 5 to the 5 we already had. What do

we get then (11:4 So ire canalsowrite..

5 + 2 + 3 = 5 + 5....

=10

.)
.

' :.A,

In the first way/Of adding,.we

,

..

5-'-t 2-= 7
,.. , ,

then owe' fotirid that

7 + 3' =

canst we?
,

177

fi-

,
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.

.
In the second way of adding we found that

2 + 3 = 5

and then we found that

5 + 5 =

Which w&y do you think was easier? (The Arst,

the second, neither', etc. Knight be brought

out that in -this particular example the addition

facts used in the second way are perhaps simpler

and 'more familiar. ).

In ilge sum

IN

t i
.25 + + 3 L

. .

when we want to add the 2 and t e 3 f)...15411

we" have a .special way of sh his. Do you

now what it is= We put parentheses around

the 2 and the- 3, like this:

5 + (2 + 3)

When we want to add the 5 and the 2 first,

how can we show this? Ake 1,

(5 + 2) +3.

When we finish adding all three of the,

numbers, go we get the same sum no matter

.s N :is 1 1 \ ''" which, mumbere--ttie 2 ,-andthe 3, or
,

the 5 and the 2 - -we, add first? (Yes.)

What siun do,we get in both cases:, (10.)

When we. put parentheses around the 2" and

the 3 'like this

5 + (? 4- 3)

IV

we ssy that the 2 and the 3 are as'sociated

oigrouped together., ''Associate'' is a big word.

. Can ziou think of any other examples of associationg,



perhaps, where people,3 Instead, of numbers; are

associated or grouped together? .(Pirent-teache?
..-

association, building and loan associatj.on, etc.)
Review again why is it.that we associate the
2 and the 3 in

514' (2 + 3).

(To show that the , 2 and'the, 3 are to be.
_

added, ffirst . )

Let's Practice with an c; :. nerexaraide: i
6 + 2 + 1.

If IVe put pa,renthe....skiotbike,

.6.* (2

which two n3..irn,bers are associated? (The ,2 and

the 1.) Which two numbers do we add first?

(The 2 , and the 1.) So we ,can write

6 -(2 + 1) = 6 + 3

T 9 aaC

After adding all three numbers this Vrar, that

sum do ere get? (.)72 -

If instead we now ,put the parepthe4es in like -.
this , -$, , .,

(6 4-'2) +" 1,
,

which tWo 7 numbers are.associated? (The 6, and

the 2.) Which cwo numbers do we add first?
-- '

6 and ,the 2,.) So this time we -write

(6 + 2), + 1'1 8 + 1 e

=,9.,_.

A.- , 4 .

-... After adding all thr e bers this way, what .

- sum:de we get? (9) -this the same sum we

got befOrV? (Yes)

I

:169
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/
Do you think th.p. t in adding sat three numbers,

1

it makes any difference whether we begin by

addini the first two Tr. begin 'by adding the

last two? (No: It doesn'tm.atter

.WhicAWe add first.)_ This is called the

associative property of addition,, because

in addini,thre,0 numberg it doesn2t matter

whether We associate tht, first two or the
- .

last two of these numbers. leiat is, the

associative property of addition says that

in adding three numbers we get the same sum

AO matter w ether we begin by adding the

first two "r begin by adding the last two numbers.
-

In writ . sum of three numbers usually' j

'leave parentheses off altogether, like this

3 -+
f

We can do this; because the associative progerty

of addition tells usothat the sum will be the

same 6.0 matter whether we 'put paxenbheset like

a-* this

,4

,

PUtil's book, page. 87: You will' undoubtedly find it helpful
,

o work witpthe class for the first

few examples.
4:4 d

Pupil's book, page 88: Pupils are to insert parentheses

and! fill in the blanks-. They must'
.

first deside,.from tote position of

the blanks, which two numbers are

. 3 <4

or like this

(3 4-'4)

to be added first.

180

t_



-Adding 'Three Num

Flll in the blanks.

1

.

I 171'

0

,,.

I

.
t

..... , I
12 + 4).-+ 1 = CI : + 1

. ,..7 ..
is . . .. ..

. g --
. .

.
\.
.

.

."

(4 + 5)

: '

.

+. 1
)

= 17 + 1
, .

.

.

.

,

.

r
- -(3 '+ 1)...0 2\=

, . ,

#

.
.

,-/-- +
---',.-. ,

...____

.

4
.

"

. 4

2 + (4
, ;

-

,,..
,4 ` - ' ' ' 1

4- l) - 2 +
. .

' - 4. -- ,
. ..

,

.

.

.

'

'...... :

)

: (5t 1) =

)

,

'
4: +

.

,
I

.e .
5-t+ (3

.

,

.
.

- 2) = 5 + 6-«
, ,
:......._

. . ,

,

>

..

. .0. .
? -

; 4

r '1 44 4)t '. =

l
4*

2 + i

i

,
4'r

t

3)+ (4
.-

. ..

+ 2) = 3
+

i ___...-..

.

-

.

a

'

..

..,

- --' !-* .7,-
(;. r

(5- + 3) 4 2 =
. .,. .

, f

' ,'' r. 14; 3
'''' (

r +
,

.

.
*

-.

,-

.

,

I,

1)':
'

l

(l')+ 7)
-

...
.0"

' h..('
i .

,f ',

ta. \ N. N

.;

+ g° +'2,-
..,,, -

a.= , /'.
.

. iike . ,

'

1.

.



, Adding Three'Numbers

Use f 1. -Fill in the blanks.

t

1 -7
4),+ 2 +2

got

41-

-
= 3 +6 +1.1 + 3 =, + 3-

5 +.6 3).=. 5 + 47Lie +
0/

(2 4.°5)'+

+2

3 +

+

ti



40 t

, ' ;40 Using the commutative and. associative properties of addition
,-

. .

Atter the children Understand the associative property.,
, -

Proceeyd.Q some problep; involving both the-associative
$

-and th commutative properties. ,lan theschalkboardwrAel
,

,

2 4- t 2 = .

,o

As ytn know, we can add the first two numbers

and then add the last to .their.syn. '

WYite:

(2 4- 3) + 2 = + 2

7

We can also add the sum of the'last two,

numbers to the first.

-Under the above eqUation, write:

2 4-.(3 .4- 2) = 2 +5

=7

. Would it be possible to add these three

'numbers in any other oral/

A child will probably suggest adding 2 and 2 first
. .

Leave space below the secona equation and write:
t 4

, ' (.2
v

110,2)
.

4. 3 = r
. .: .

\ Hbw do weknOw we ,can do this? .

, .

,

)$ .

. .., Ifthere is no -response, write, between the second end'
,

third equations:.

17,3'

' '2 4- (2 4- 3)

Point tit that, 2- t 3 = 3 + 2, ut.ing,the expression
t, .

commute vi-properiy" if you have 'IntrodnCed It szid

r: then' that the associative property lets ydt add '2

and _2-first. .

-

' 0



9

Coltman form

Explain that we often:xrite *Problems in an "up andidoWn",
ei

or "column" form, rather than across. When we da this we

do- not use plus signs 'between numerals. Write:.

r

to

Letts add 3 and 1 and 5 by starting

r at the top of the column. 3 +,1 4. 'Next

we add 5 to the 4 . What is the .sum? 'Write

it here. s

Write:

' 3.

- 5

,

N,ow /et start at the

5. t 1 = 6. Add 3 to

the sum is' the seine rio

we add. ,

eI t

bottom of the column.

6. What isahe suit?

matter in which order'

rAt us. look at this, more closely. When we

'start at the top iP.the caiumn, 'what do we

do first? itie take 3 . and add: 1; getting

3 + = 4. 4 9

t

Next, what do we do? We add ,5, getting

.

. (3 + + 5 +5
5

, .,
.

+,, ,14nenwe start at the- bottom of `the coluran,

=9

what do*.wo do 41.rst? We take 7 end add
. IF A

A

i.sting

V

.

4 o

(5 4' 1%) 6;+ 3 - '
,4 4 ' :41* .

A ,e

So' when we start .ate -; he toR.of the cOlumn,

t ,y
, we -ge thie sum: .

. X -r r

(3 + 1-) 4 5

AS,

0
-1

84-. I (

fr

e

'
4.1 .

to



V o
,

and when we start,at the bottom, we get

as the sum

44. f..(5 +1) ±3a

.* (trptiona.l.)i'Could, we Piave u4ed.the ,as.saciative and

commutati.ve properties to show that

(3 + 1) + 5 . (5 + 1) t 3?.
. .

Letzs' see. (You will have to take, the lead here):

. .

ss.(3 + k) ,;+- 5 = 3.+ (1 + 5) (associate' property)

=s3 + (5 + 1). (commUtative property)

= (5 +.22) + 3 (commutat,tve property)
4,

. \:
Would this haie Worked for anirother numbers just .

as well as for, 3', 1, 4(1- 5? (Yes)

.

Givg children pi-actice at the chalkboard Nrritirig. problemc\----

175

in column for!) and in finding. the sums. It is important
, .

that they ,-;ormthe,.habit og keeping the column straight.

ff2.ve them, add,_startihg at the top and.'w:riti.rig the :sum.

Then have ,hem add startiyg at"' the bottciii.
. ......-Ar7,

1 . o

. If they do not find that is the same, they should.
......

be' aware of the fact -that(t ey must 'have made' a mistake_ . Po,- - < '(Many chilfiren are. eager to correct. thed14, own mistakes. )
. 0- ,

.:1 .,1

Pupil 1,s hoOk i, page' 69: Tell childre, -,e/sta.11t at the
-4.,

,.
.

. .

24.:,
ti of "each cblumn .1Theri they ,

.ri
k. 4'1 4 . lia4V.i. FT.C.tter!;LtAY 'the answers,

!-. ,

. ,
'

theY14noild go back'to the. .

.o. . '. ''

first problem, start,pt,the c

column;,bottom of each Add see
.I '4 inch sum to

. i- .
. be tie same. 0'.

it %A.A.,

P

185
. e

Nk:

1

4

4,

ti

a
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4 CI \

Adding Three Numberi

°Find the sums. , Start at the top. Write your answer.

3

5

1

6 .4 7 - 3

'1 1 ,1 7 .

-2 5 0

9 q. /o, /o is%),

2

F.

1 2

7

/a

6

3 . ,..s

7 ^

, '

IThirik.about the sums again.

Start,at thetatom this-time.



.. . . .

-Jr§; .cie'keeltip 'skill' in. solvihg problem's
'". .. ,,.

1 physical situdtiorrs. . '
. ....'Voe &Ail. ary :.. (SO . neitkord sf;;) . .:'"

s.
. . .

, -

'Materkal.a.: S:tory .pro131'ertes- printed on. tagiloard .(s-o that -''

. -: ..,. '-.", ...' ',. ,
they miqy be savld and referred to later.).-'

Individual sets of Counters, paper
-

.;ca.rds.

_. ' l ** !4.;.' ''
- Visplay, thd _following stor.y ,r-inte,d on tagbbard:

i
- .

. ,,

Th4ie were- 8.. cookies 6r1- a plate.
,--. .

rilien,how many of these,:
heriOt ea?

:

.,°f:
flak the 'clii.1,drn what ,thgy afterAi. ..
read a story problep.., Aisvers they give sho'Uld

guidance, to the ciue4t ions 'ybli ask- in. further

:ziabk at some.) - .'



9

. .
A

)

Reviewothe 3,sea that this equation he* us ahswey the
, - . ..

q uestion asAd in thegiroblemtiut the number. 8 in the

equation 0'4 not Mean 8 cobkies,:neither does the

number 34 We- have to state the answer to the pfoblem
:

,

in. the -terms .of the 'question asked. (There were 3
-10

. cooXiet.).,eft on the .piate. )

t:iiito, the :foliowIng . story on the chalkboard:

111

''S There wereow9,.. trees irkJim's yard.
Four of the trees died. ..

- ,

How many of these trees ire still alive?

Disettss the qtettion 'asked and the facts known...
Is this. proOlem. like the 7.iist; on .in, anyway?

(Y

. . ..

_ es.. We 'removed a subset the 'same e we did_
t,

in the la'it probleM..1f_
,

1 s,
4

'Does knowing this' make it' e'as'ier to write an
.:-equation.thal-ITii.11. help us...sqlve the

. , -:-,---' - _

problem? (Y s, -tees* it will :lie the. lame'

''' kind.' piequat.ion.- , It 3.r.ill hz6 different "f.. .

.. .:...-.
. numbers, "thduih,. )., , -,

.1....,

Ask one,,chl,11-1 to write the equation, another to read .the

4.

1

question and a third .child tti give th4 answer. (TI*e._ar4",1*,.
wir5. trees still alive.) . '' .. 1 .. -*1 ,..). l'

_ .,. . )

llispial tlie following, story gritted -on :tagboard:\'' '-./:, .
. ., ..,'..: '. --. 4

Mother had ' purses .1
1

,.--..., . , ) V . \----% tit_ ,.-,...

. . . She 'tbought another Purse.: "4 ''' .-.

c.

, How--many-"urpes doses she- now' have? 0-, (
....

Discuss tie problem,,./asking' a:bout information given and. .

,info'imation asked to be given:- Indicate the first scp
.. .
printed on tagboard .arid. ask. if if that problem, and. the ,

, ,
-way they ey solveg. it, helps ,answer the question asked in,

4 _ 7

.
(wince

\:,
-, the..new-story, kSince the new story is--ek*ut twO seta.

0.. ,;
of oul;ses. and 'ince the- Sets must be Joined -to' find'out",

:=Va
how many there apeltogether)' youcannot use the same mliv

..* I -4 ., /
oVremoving a subset from a set.)'

r,

+%



(

a

Direct the children to show with materials on their desks

'a set which is equivalerit to

set,,equivalent to the set of

the sets-should be joined (1

5 purses). linen they write

which shoias the action. The

the set of *5 purses and a

1' purse. .Ask them how

purse is joined toNthe'

on their paper an equation

equation should also:be

4" written on the board. so the- ohld-c12-en ma? check their

7,:jak (5 + 1 "). The ciu,estidn shouldbeiread by a.

child and the answer given. (Now Mother,nas 4 6 pursqs )

3N,

Mead the Fallowing story problems 'to the children. For

each 4ottem have the set operations (joii"ang or .removing)

'and the question identified by a' child. 'COmpare the

problem with the two examples Ci the tagboard-,and determine

) which equation should, be used to find. the answer. The

(........ , answersentence should therttbe gi,v'en. ,

P

4 .
1.

,,%

s

garli ,W3int

The-y;; t all the fisii.they:

the some baSket. "
Beth- caught 3, fish and Marx caught

7
fish. . ) 1%,

.

How-many fish did -they put ,into the. ?asket?4,

(they put, 7 fishIn the, basket.
r:

"Ti.;e 'next day Mark cai t is11,1AUt, "-

`f ish got 4ray.
Oif

How many' fist-1.04d Mark 110.5.fe' '

(Marie had 4

ta

1:89

179
,

V

awe

4

.
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380
V

/

Y

4

l ,
St: or...... .

..,. 0 %., \*.

.

1
.,-/k, ..`flgif-In.V1.e..bask.et'wllen.:

ille,v-ilet.% 2 . :.:1:tb,xd,u..;,: .-:.-: ; .. 61

He, ,.fa\*.:/.*; O. tlli-r14-1:ill'tc.'vlirr -.Q3'..Tovri,i--..-..:22:4,-;,.

How inaity:tai-tr
'
0.'d t.prtsftkfe Ithert;?,.-

-. ', .!

((Mark ti
T

';.'1C411,P...er':-.)1
. ,... ... ,

3. -Maticif

I

4. -Mark,

, -

Fatt'i4r ,,gai,,,e- 5 'fishM15,.1;fotfie . ... -
.,.',°,,_, , ,.' 14. . ,..

Hthr Irs.E5..w-,..?f,-01i,:d,i.4MOtt,lex'.`fre:t.'; .*.litark i

and 'a61.1.;1
-

11§h frOmiWaiicZprid

,°.1 - ,`

eerd'S.; 8 :fish to, :feoolc'

wish from` filaric:tantd.,Fat:

1 fish: a:ncl,40
haye e.noiagh Tittx

5..';41.14oth

i til
Does

suppe

ert

O

(Yes°

are *.8

1:1110

fishl'arta):

VI

1.910



tlii41. d0114. 7,77"

: :atle,g06 some dolls for her iiArtha
,

tyllol.cmany dolls did..0e:hgef,

aDiscusstf solution tolthxob . Observe _that.
*;

=-'3.sn*t:yposaibleto.answer the" qu stiOn Nith-outgnOwing

-:hoiZiianY;'doll-s:',1111, got for ber"birthday. The-story

defeantell"-the fact. ihey do know, however, that Jill

Nolkidliati0,1i* 'than 3: dolls unless sfie gave some

:443r4t-

".

Pit'd166.-pnotr'jnformation

*-*iirfit this story on the chalkboard:

John had 3 red boats.

He had 4 red topS.

Nether give John another red
4
:Fati r gave John a red-top.

°Y How ny red boats aid John have:hen?

*4

71.,!"- :ilave 0 entire story problem read, Discuss the question

asked in_ the prOblem. Encoutage the children to discover
. ,

Reread ach sentence and help the Children determine'
)

Wheiher'or not that sentence contains inforMatiop they
. t

11.1i need to,soive'the problem. The sentences whichare'

related
\
lo the Solution of the problem shouiid be,unde$-

,lined: t'onclude.by answerit, the question, 'tow m4n7.
'red bdats did John have then?" .(John had 4 red boats.)

,

.Read:thefollOwing prOtlethi and have ihc ob11.1rendatermine

Whether there is more than enough information,' too-little

infomstion,or exactly enough.informaton tq solve thtc=i:_si

Sue read 2- ges this morning.

, This afternoon she read some more .pages

How many pages did she read?



,--flpu.can't answer the question asked in this proble*ehul,7
01116,46.,

that the answer is more than 2 pages.),

411V
0

.

21Tach of -119ys had an appleo e
°

Two boys did not have app/es.

How0/1a4Y boys had apbles? ,/

. ,

(You do no t need the ingirkation abolit the 2 boys who did'

not have apples. The &newel(' is that thiee bOys had apples.) .

*

Bill fpent00034. for C'Indy and 54' for grim.

How much did Bill spend for' candy and. gum.
r r

()KW spent .E34 for candy and gtyn: .Thve'is exactly enough,

informationo) .

4. Davidrhah- 24 toys.:

Only 7 of thetoV4 were boats.

',Pa-thad not boats so David gave Pat -2

Howmany boatsodid Pat have,then?
An, e,

(Pat.had\ 2 bOats .' You do not need.to remember how many
- ,

..,

-toys David had how hoI many Of his toys were boats. ,YO14-

only ha4 to remember that Palehad no boatsbefore favid:5-..
.., .

I.

gave ,..,2..' boats tfo him.) -
,,,

.

.. ...;

i 1 ,

,

Purther Activities .
.

,

0 .0
0. : . ..

\ .0 / ,6
4 ' .1. Continue to use oral problems during' short "break'',periods:

Omitineeded data in.soma problems. Provided unneeded data
)

in sate problems,. En rage the-children to writesto,r1:,,,

". i

,-. \

protlems & ng (free activitiesi. Chidren enjoy ; '0';

,

,,,

-,-
1 -pill thrto they wik.e. .:..* .., , : ;- 4". '

°.,

o t

'
.

, . f
.

,

.
,SuggeN that eacp .child write a story6roblem. ' Let

,

becats.'

- 7,

the children exchange papeis and.stive the problem on
l I'' ,

:**
some,other childts paper. 3c shonld." be enc uraged 'to ' .

, .'
lise.bOth the equation and t e; sentence which ainawers, ",:

he qdestion. .
,

.

..

. /
, ' ' '-

Pupil's book; pages 90, 91, '92, 93, and 4: --

. _,-Iilay be, use& now\or Over a perlid.

,

9 t

of time...

<

192

,

a

0

.



Solving Problems

Write the equation on the dark line.

Write theanswer on the dotted tines.'

, .
Mary saw- 4 cookies on a plate..

Hermother said That there should be
44 c'

9 Cookies on the plate.. .
How many moretcookies. must:Mary get?

183

-

el

Linda and Betty have 8 dot
. .

Linda-has 5 dolls.

Hoist many dollstoes Betty have?

°

3._. There are 6. `pencils. on the desk

Ann,s teadher needs.' 1Q , pencils.

How many more hotild Ann get for her?

.

iD -.6

r

,st

s

"S. -r

a

t`'
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. ; Solving Problems

f

-.

4. Joe 'saw a kite in a toy, store.

The kite cost 10 cents. ,

Joe has only 3 cents.'

How much mare.money does he 'need
to buy the kite?

. %e. 7

f C3 7
-77(

5. There are 7 readjng books.ana 2

science books on tie table..

-"N

How many, reading and science books

'are do thelible?

O

Pat saw 10 airplanes on the ground
at the airport.

Eight of these airplanes took off.

How many of these airplanes were'
still on the ground?

4

,
,44e.e; 0-0t./ 71410;<-1....." .



IP ID

:Problem. Solving
r

7.: Tom had '7 lighted candles .on

his birthday cake.

He blew out 7 of them.

How manyof the candles on his

birthday cake were still lighted?

1.85

7-

.

8. there were S children playing tag.
7

. 'Four of them were girls.

How matIpwere boys?

.
a

r

P.

Site picked 8 flowers from1he garden.

Mother Wants 10 flowers. F f ..?

.

l;
.4

-

11ro .7

How many more floWers must Sim pick
for Mother?

i
.

/
\
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Problem Solving

Complete the sentence. i

.

1. Dick hpd 7 balls.

Hkgave 's4ne of his ba/IS to Sam.

How many.balts did Dick have th en ?

- %r

4

I could tell if I knew hOw many balls ,te,
Nc . 4

, .

2: Mother gave 3 cookies to Bob..

Sheigave some cookies to'Sue.,i

How many cookies did Bob anb Sue have?

I couldlell if I knew how many cookies

of,

3. Sally has' 2 ;doll dresses.

Peggy hats doll dresses.

HOw many doll ilressei do Sally and Beth, have all together

,I could tell if I knew how many doll dresses

4. Joe saw some ducks on a Pohd.°

Three of.these ducks 'flew away. .

en how many of these ducks were on the porid?

I could tell if I knew how cks

O

1,

,

91%
4



lying Problems

Draw lines under the factsyou use:to solve the problem.

Father has 4- hats.
=

He.has',3 coats:

fither has 1 brown hat.

His other'hats are black.

How many black hats does Father have?,

187

4G.

Father has

black hats.

Jimmy has some new books..
, ,

) 1

Father gave 3 of these books to J)immy.

/Mother gave 4 cars to Jimmy.

Grandmother gave 4 of these boo to Jimmy. jimmY
ha

-./.7 --- 7

Row many bOoks does Jimmy h
,

.

new bcioks.

ane has 6 candy'ca s.

he has 4 candy ckers.

he gives. 3 of e canes to David.

tie.gives.(2 f the suckers to paVid:

*many anes doeiline have now?

Jane has

3 candy caries.1'

our ale boys went swimming.

mothers went swimming.,

hregjathers went sifimmin..
, 4;

ocmaray children ient swimming?
, -

el

r-- 9

Children'

are swimming.

9

i s



.4

'/Background
,.

Introduction

Chapter III

SETS OF POINTS

OP

.. 1-
Thischapter is devoted to geometry. Ye shall

study flat may be called physical geometrythat 4,
;#\ .

the geometry of .the world around us. The'
.

study. .

o

's s

involves a certain amount of abstraction, for the

g filndamental objects we shall deal with are not klings,
,

we cad pick up or feel or see. We sl4all think of

Cl ' a point, for example, as an exact, location iri spacq.

4 ,A,point, then, has no size or shape or coior;. it

has no physical attributes at all 'eAtpt its location:.
.

, 4
We indicate a point by making a pencil dot,Ora. 1

, r$

chaikdot; but'everV...phild will agreetbdt sUch'a 7

dot does nbt mark an exact location
)
.and..he will

enjoy imagining the useable points.' ,

. .

1

We may remark that the geometry studied in
-

college courses is of a higher degree of abstraction

still. There the fundamental geometrieobjects
,
'-.

like point-aneline are not 'defined at all, and thee
,

o
.

study prdCbeds deductively frm certain formally, ., . . , . .

'i N.st4ted. assumptions about them ,(palled axioms).
,

41 4 i
0,...

L Our purpose here is to help the pupil observe:.

find describe fundamental geoibtric relationShips..
,,,

;Pe discussion.is intuitive. In the'primarixrades
1 4

-.weAare not:pal-ticularly_concerned with, formal dedUctiOris,

-Point .'

a, .
By a point we mean an exact location-tfor eXampae,..,

.

theexact.spot.at the.corner'bf a roost- where two'
/ .,. ..._

e
. walls and the ceiling.meet: We indicate

. ..drawing
:

dots; but we realize that a 13encil dot,
1

matter hbw small, gives oryiY an approxiAate. location,

.,,.

'198
,

# "

- .
189

-

- t ,

/
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4irb

A r 1. r
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,190
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'; not an exact one. '(In fact, it is cleariliat a
\

pencil, dot on sheet of paper covers
le'
infinitely

many .poihts--t at is, more than can be counted.)

s.

'Nevertheless, in order .to keep the language simple;

we refer to the dots themselves'as the actual points.
. . . t

.

. i

It is customary to denote points by capital letters.

A point is a fixed locatison: points do not move.
0
The point:at the corner of the ceiling remains even if

I I

'the whole'buiblding falls down. Nevertheless, it'must

be remembered 'tAt.fixing a location is a ,lieaningf0.1

, notion only with resfaect-to some Raxtic41ar frame of

reference. Frames of reference in. common use' are:

the sun, the earth a car, ..person', a ruler. A pint

that is fixed with pspect,, to one frame of reference
. .

need notbe fixed with respect to a 1.ifferent one. -.-

For example, when A ruler 'is tarria across room,
. .

a point on the ruler remains fixed with re. pect to.-fh .

.ruler but does not remain fixed with respect to the ear6.

A geometric figure is any set of points:

.

Congruenqe
- '.

,
The idea of congruence in geometry, is basic. Two

geometric figures are sa*.d to be congruent provided that

they have the same site and shape. A test is whether

dne will'fitexaCtly'on the oilier." In prictice the

objects 218.$ not.be conveniently movable; then one tests

for congruence by me!kinga movable copy of ore and

checking it against the other. Of course; all Such tests,

4since.they invdive'actual physical objects, often includ-

ing trie human eye, are only approximate. NevertheleSsy
.

' in order ,to keep the language simple, we shall say, ,"The
4

segments AB gnd CD are congruent" (rather thari seem

to .6e)--just as' people say, "Johnny, and Jimmy are exactly

as tall as each other" (rather than seen, cf bel).

4

'
'4,- 1'4

4.6r
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Curve

By a. curve we meaneany set of point s' followed in passing

fr'9111 a given point A to a given point B. Inherent

,,in this definition i s, the intuitive notion of continuity;

this is a, curie:

and so is this: B

, while this is not a curve:

)

(However, it is a union of three curves. We agree.

that 'a single point is not a cueve:

, It is also noteworthy /that, 'accordirig to'Ahe

definition], a curve can be straight (in contrast with

everyd'ay sage). This is a curve.

B

and so is this:

B

.

. /
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Line Segment

. The last picture is an example of a line segment,

that 1.s, a sti.aight curve,- The endpoints are marked
v.

A,and B; the line segment is denoted, accordingly by.

either AB dr BA. Again, we agree that a single (Ant

, is not a'lir,lesegment.

Obserhat arlide segment.can always be e ressed,

in many different ways as a union of other lin- segments:

For exampler the line segment' AB shown here s the

union of trig line segments AC angl. CB, the union of

tlieline segments AD, AE, arid CB, 'etc.

Line

When line segment is extended i

in both erections, we get a line. S

only co eptual, of course, not pra

nd'end oiritA.. No matter how far'

dire ipn along a line, still mo

lie ahead. The infinite-exten

`Ph line, containing points

The line ,shown contain

sore names for this line,

BC, etcr

ini ely f

we go in

Note that, al

segments,.

o gh AB and

and AA(, are t

ns are

ine has

either

e will

by arrows.

denoted by

, and ,C;

AB BA, AC,

are dtherent ltne

,same line:
"

,t'
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. .1s . / ,,_
,.

st as a lin is the infinite extension of a` line

. ' 'se nt in bOth reetions, a ray is the infinite3extension'
/

i't -. ., of line segment n one direction. A ray therefore
_

e. single/endpoint; The infinite extent of a ray

s indicated, by an arrow. Tile ray with endpoint' A

and containing another point B is denoted by A. y

The ray stropn has endpoint A and contains points, B__
E,-

and C; some names for this ray aM therefore, , Ag and
r

AC...

Note that, although AB and V are the same line,

AB ea* BA are 'afferent rays:

A ,

By an axle we mean the union-of two rays having"

the same endpoint. (We 'exclude,the ease in which the

two rays are part of the same line.) TrIQ 'Cannon
. .

""."."

t-
, endpoint is caql ed the vertex of the angle. The plural

of "vertex" is "vertices". The angle formed. by rays

AB and AC is denoted by LBAC or ICAB.
B oit

4
a

C

202_
0
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Two segment p with ,a ,common, endpoint 'determine an angle:

'Segments 7N aad AC1 with common endpoint A' determine .

the angle. LBAC with vertex A:

B

A X C -
... -

Right Angle
1

. . .
4 .

. An angle is called a right ,angle if "two.of thet can

f\t together to form a line", In the diagram; LABC

is congruent with LABD, and the three ts .C, B,'

and D .ie on a lgne; therefore, LABC and LABD 441

are right angles. . ' : .

4 : ,
A

D

4
1

C

.r'

Note that there are two parts to the, definition: the' °

7. part concerning congruence, and the part concerning

the lAne. In tht n&it diagram, L EFG, and L EFH' form

a line but are not congruent, while L KLM 'and L KLN

. congruent but do hot form a line..

't
.1"

a k

. :
1

0 M

203
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Plane

A.

IL,

195

.When a flat surface such as a table top, wall, or

this sheet o paper, is extended\:sheet of glass, or even

infinitely in all directions, we

that'if two points of a lipe lie

get a plane, dNotice

A.p'a given'plane then

the entire lineis'-con'tnined in the plane.

secting Lines _determine a plane.

the infinite extent of the plane

Two inter-

erial,In the teaching

is'not stresses-

'. , ,

Closed Curve, Simple'Closed Curve /

We have called a curve any.set df points folloved

ip passing' from a given' point A to a'given point B.

When the pointg ,A and B coincide, the curve Is said

to be closed. 4

0

0

o A ,Closbd. curve

a

A'cicsed curve that lies -A a plane and qbes not cross

i tself is-simple.

.0

MY.

111

of

an

b,

A simple .closed cuxve

.,

A simple, closed curve has the iru property

separa'ing the rest Of the plane into two subsets,

inside or intentor.(tbe subset of the plane enclosed

the curveland the outsid e or e terior, Any curve
.

goo



is

connecting, a point pf -Poke interior with a point of

the.Axterior necessarily intersects the simple closed .

' 4

curve.. (It may bp of interest that this seemingly

obvious Sect is actually opiite hard to prove.')
'$

. =

00'

.
An important class of simple'closed curves is the;

1,

4

t 1044unionjof lirieNtgientg.: 41e:call that {a lane

se ent can always be expressed in many different was

as a union-of line segments. Hence a polygon, too,

,can be
expresard'In different ways' as a union of line.

segments.

class cif picilygg s. A polygon is'a simpl_closed curve

The union of and CA =

the, union of AD, DB, BC, and CA.

s-

If we look at the.vario4suline segments in 'a polygon,

we notice thit they areof two kinds: -those that are

contained in other line segments,'and those that are

not contained in other line segments. Fo'r example,'

in the-picture above, AD is of the first kind, since

it is contained in the line segment AB. --ont136 tither

hand, AB is of the Second kind, 'since it is not dort....:

tained'in' any line segment except itself. Line segments

of this second kind are called sides: a line segment

in a polygon, is called la side if -it is. not containedi-

in any other line segment in the polygon.' The polygon

show:. has three sides: AB, BC, and c11- A polygon

of three sides is called a,t4angle. A Polygon.of faitr,

sides is a quadrilateral; of five sides, a pentagon;

of six, a hexagon:. (The'last two names are not used
f ,

in 'the teaching material.) .

205.
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ept

Cb.uldfilateral
,

4

'pentagon

,

It' may be obtetved that twoAtasebutie sides of a

polygon--that is, two sides w ith an endioint in coffipp---....

never lie on the :Same line. The endpoints o; the sides -

are vertices (singular: vertex) Of ihe'polygot. The

vertices of the triangle shown pn cage 198 are A,

. Hexagon

and' C.
11*

Rectahgles are special kinds of quaSrilaterals.

;SqUares are special kinds of reetangles...

The union of a simple closed. curve and its 'interio

is called'a region. We refer to a triangular region,

rectangular region7or_circular region, etc., indicating'

that the simple closed ciarVe is a triangle, rectangle,

or circle, etc._ For, example, an ordinary sheet of paper

is ,a rectangular region the edges of the paper form a

tangle.:

ti

V
_Interior ,

2-0 6

4

!Circular region

t

0

197
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IIfrl. Pbints

ObjeCtive: To develop the idea of a, point.

Vocabulary: (No new word.)

Materials: Pencil, neeale..

Suggested Procedure.`

Use the playground'at'well as the classroom. You may'

to ask the class, oefbre a play period,'to look 'or

examples of points,on the Playground; you =ay sh-to

take the class outside for at least tart of the laathematics

cress; or you may ask questions after the children' hale
P k
come ir. from a' play Period regarding what they might

.

have seen..

To emphasize the concept of a point as an exact location-,

you may mention the ppinte at variout Corners of the

bmading, the point in the air_ a child cad reach when he

.!Ambs, a snot on a bal3, the point marked by apeck o'

-dust. Indicate a point in tip air with the tip of your

penpli. Indicate a point. with,the tip of the needle.,

.YAl& a point with chalk on the board.

We cane think, of a point as something that doe's not move

or zs something that does move. Theway we think about
44
it aepends on,:ihat.is important to us at the time. Have

a childjump in the air with outstretched hand. Indicate

with the tip of.the peh41 the point in the air that the

Child reached. "This is the point Per jUmped to."

Clearly, we think7of this Point as staying there in the

air,"not-, as being carried by Peterts'finger tip back to

his desk...Ask iiechildren to look at that place 41..n

the air, dow marked the, pencil tip, and to keep look-.

ing after you take the pencil away. .

-el

Can you still look at the place and think .
e

about the point where may pencil.tip was?,

r
207
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Yes, the point I was showing you is still

right there. _(Brit no one can see it.)

The point Peter jumPed to is an exact

location in the room.

Tiow-Vidicate a point on Peter's finger. "Here is the point

-on Peteithat reached higher than any other part of him

wheU,he Sunped." Clearly, we are 'now thinking of the

pant as staying with Pete;'..

Peters finger.

Discuss the point marked by A spot on a ball.

we thilik of the.boint as rerAining where it was even
..-

aftet the ball is kifte4-away, but at other ttmes we

like to think of the point as' moving with the belt:

Thawaywe think about it depend. on what we are

interested in at- thectime: the location on the' ground

It is an exact location on

Sometimes

or the location on tha tell.

P"
.",Discuss the point marked by a speck of dust. Whatthapoens

to thd point when the speck of dust is blown away? .

e.

(It still ,remoins.)

Mark a point on the chalkboaFd.' Explain to the children

that the chalk mark is not really an exact location.but

covers many different points. (In fact, it covers more

'points4plan anyone c'en count

6 Explaitithat wauee'capital

Mark another point and label

.) Label the pant A.

2etters.to namepoints:

it M. 'dcplain to the children

, 1 4that different points are",gimen differentAanes.

-119hiLlra book 2Eff:K:-Po?nts

7 .

`,

Ideas

A mark is used tip show a pOint;-
Points are named by capital letters.

Ineny one example, different points

are named by'different letteKs.

air

:

7,

199
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III -2. Cuives,line segments

gbjectiyesi To develop the 1Q.es.of a curve as a set of'
'

points.

1(

'203;

5-
/

To develop the idea of a line segment as a /

special kind of curve.
A p .

_-

liocabu.lary* Curve; line segment: %

Materials: (None.).

' Suggested Procedure: /.

ketch on the, boa a "map" sibail to the following.illustratiOn:

2,10

I



A

,Discuss the sketch as a "map"'of the place where Sally

live s .

Sally often goes from her home to the grocery
--

store. On. the Way she stops a 244:e playground

to swing. When she comes home from the gro'Cery

store she goes past the toy store and looks

in the window.

As you mention each of the places where Sally stops, mark

a point with a .dot on the sketch.

Ask a chill to draw a path that Sally could have taken.

(The path should include the points which have already

been indicated by dots.) We call it a ci.1:rve. A curve

is, a set of points. A curve is any set of points followed

in passing from one given ptint to another given ,point.

When ,Sally lac .on her way to,, the store,

she saw a dog.

Mark pOi.nt, on the curve to ,shoW where Sally,migilt have

been wheh she saw the dog'.

On the way home Sally found a nickel.

Mark a point'̀0 the curve to show where Sally might

haVe been when she'. lind the nickel. Ask 'several

children to Suggest other experiences Sally might havd

had.,-aild mark the points where Sally might have been when

they 'occurred.

All of theSe are points of the curare Sally

-followed.

.4
Can we mark other points 'of this curve?.

One day Sally's mother was in a hurry for

some eggs so she asked Sally to go directly

to the store. .

Use a straightedge to draw this path.

211
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"IF. This'isa'spdcial.kind of curve.
.

It is called aline segment.- A line

segment isa straight curve between two
.

_points. This one goes from Sally's house

straight to the store.
.

Wilen Sally. tool, this path to the store she

- saw a beortle. Suppose this is the point

where Sally was When she saw the beetle.'

'(Mark the -point:)

Indicate.several points bn the line segment.

There are points from one -end of tiiis line

'segment to the other end. A.line segment

is. a, set of points.

.

Mark ,two points on the chalkboard 'and l el them A

'and B. (The points should be at, least 21k" apart.)

Direct a child to drawa curve from A td B. Then

, use'a straightedge apd draw a line segment from A' to , 55

B. (It is assumed that the child's curve wanders enough

so that the difference between the first curve and the

line segment.is observable.)

Indicate the path drawn by the child andesk-i;f it is

acurve: (Yes.) .

Indicate the line segment and ask if it is a'Curve. (Yes.)
.

What other name can we give this curve?

(Line segment.)

'Discuss with the children that the-line segment is a

speg cial kind of curve. Every line segment is a curve,

abut nceb4rery curve is a line segment.

Hold up a piece54trilig, one end in each hand. Let

the string han,s:>T.41...51 string shows EAurve.

until it.is taut." Each position along the way' shows a

curve.c, iihe'last position shows a special kind of curve:

a line segment.

212
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Puta ring around the ans'wer:-.

, Is there a curve shown going.from .F tq: 1?:
.

Is therb a curve shown goirtgrfrom

V .

F to P?

. t

kp "

Da.

'
Oe

L 9

1

°
%

hi g
110 .gki

Yes

Mark another point on the curve from F to L Name it

Draw a curvefroM P' to ;41.

. .

P614

. ., . . ." `-
'

f1
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N

Puta ring around the ans'wer:-.

, Is there a curve shown going.from .F tq: 1?:
.

Is therb a curve shown goirtgrfrom

V .

F to P?

. t

kp "

Da.

'
Oe

L 9

1

°
%

hi g
110 .gki

Yes

Mark another point on the curve from F to L Name it

Draw a curvefroM P' to ;41.

. .

P614

. ., . . ." `-
'

f1



Curves.and Line egments

s there a cu e ihOwn.goin from': A .to M?

Is there a I've shown going irdm 'M to: E?

4

.Yes` No

Y.es) No

-

r.

a

C a r

.

Is there a line segment shown going from M to E?
, ,

Name its endpoirits: E__

IS

IL

ere a line segment showh goibg from to M? Yes

4P"

25
97
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)Line $egments,
,

.0

Another naMeforthe line segment is

'Here is another. Mae segment.

Name once endpoint

Name the other endpoint D.

1

,Write'two names for this Iinesegment. D. DC
k

a -

e

4

C

4

4 .1

/
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Line Segments..

(It

e

a

Here are some line segments that have G as an_eodpoint.
.

A

(

C-

r-. ,

Il

z

6,

Name three different -lin*segments shown.-
, c, .

4

A 6 ET P.\ H'

1

s! -

re

a

ir



O

a

Segments

.
:Is there a line segment pH* With endpoints R S?

es for this lineAment.- S RWrite two nam

Cati,the& be another line segment with endpoints R and S?

.9C

Yes

; k

'Mark another point on RS. Name it B.

Is the.line sein-ient' (TB shown?'

Is the line segment SB s town?

,45

tai k

v5s

100-
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,.III -3._ Lines

Objective:, mo deyelo. the idea of a line.

Vocabulary: (No r ela cords,,),

Materials: Ilt,utarl,<ed oa_ktag' straightAge (one f ^ r each

sking..t-a-pe;, a ple'ce of string

than the 1-oorn. (Boll
. .

end in a a ta.11..1, 4.,

; .

Ab twd to',3tne, front of 1.11e- room:, Give
.. ,

' sone , ball -5f string to -each thi 1 d. ., I./ sp two ".pAces of , .,
.,..,

itasking ta'pe- tb' )r4131.c pDf_nte, on the sti'itg an '' oire9t the '
.,

-.,

2,:-.1-1-rdren to pl4l the "string tiglitly. to show, a Jape ,,,-
. ,

. .:*seedent between 'the t-.72 counts.
, .. ..;

4 , Ask, the obilaren tcz,,moyef away -from each 'ofile,r, a, 1ittlil-z,
.-'; ' - s., ,

unrolling, thb s tring , as ...ney: g,;?. ," Mrk ttct, more ppi.n.,s t. ..

s,
on th.strig 'arrd,''ed,/,sctss -Vile fac7i that yew ,hve

', :" :', l'7 ."2.1::-
e.:ctehdea"--ther orti-,,inal Iine....s,ec.rit to onger .ode. ......

...,

Repgat the. procedure,$." he...v:Ing,.., e -c.4d,ren nivveiottt 'to-.,1 ill'
1

- ".%s,'I'..0,.-w ri 'ita-.3 'do nger iirie'.i4gaent (itier.e.'',..thfe "'sirrint.ts.' g ..., 1 .k

7 S- : '14.'3 ','', .. 4, , ! ;' '
/ 7,, ..' ,

,-.1. ,) :
,..aain pu.,u,0-1,4,rut-/-. '.',.. : );:' --'''' --, Q ',. , ., ,;_v .., ,- 1

-.. /4 ... ... ' * .. ,, .-` . ,.=, .: .. ' ,. , .', :....
'

,i1e.";;6.;4Ae- 'C1ii1dren I4+.i4ejne reic,,,pati-ng thE -prdtess' 64-0-44 --- . ,.4v.

, ;'.1.
and aiain.1.,ath6;.it, eiidiC\i-i.th- tbe, Vlip ,pt,,-ala ineAtha.li'...tibie.'
bulip..13, Q-2.i.pt,',.. . rt_.res,tu, ,, -,,,0 s,. a Inc .. pobgett\re

ttiat,,a, 1.34te..--haS.'710-.eri10 g7i.2its; ' . L i .
; . . . ...,,

, ,.', r-7,. ',,,.;:."..,- . , .-,'7., ,...,;. ' -,."...'...;', -:,..7

,...,

.4 ''';'--- 1,..77.''-'''." ;- .
I -'

..

pW a line. e.wnen.t,- on;t=11e.b.oai'cl;,'.1abel _i-e-"_,-,.,434., .40;,.,,,,,_.,

, .. ,.,... - "1--,,, . ., -,, . -,.....,. "--',' . f . -;1 .
the 0.41.1-clrer to -,tinagie, a ,lonrr line ..,s4.kgriient."-Oa : .ckop.te.,.ns,

,41;,.z,..a a, a par,t of ..1.-6-.' .1.tead.1tIrm to siisges-r, extaticl ng: AB'.,.*_,'s ,;.` , ,.-, . "",-*---' + ....

in 'crotii Aire'Otion s'. ''..&Drai-d- the -extei3g,rcett,.- W1ere-4441g
,, ,...

rig?1,1 line segIrlOit,;;__I:gbel''.:.t,, , -, ..,

.
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Eatohasize that A e_ndm 3, the endpoints of the. 1irig,inal
line segment, are not endpoints of the slew one (although-
they are ooints on it.). rest

Observe 'that there are now several line segments whose
endpoints have been -tamed, and discuss the relations
among them: RA is pelt of RC, RA is not part of at,
and so on.

Extend .T«{ the *sae, way: exter.c..rii., in both directions
to fort :Line segment EP.

R

Zmhas4 7. that R and the eridpoir.ts. of the line
segment we were ,ust wor?.inz with, are not endpoints of
the neW line seg.--enivt

Get the children to agree that tie process of extending -
line segnents i. 'cotn. S?!rections can, o.r imacination,
be repeated again add again without end. The -result
will be a line Eason asize that a line has no endpoints.
(The -endpoints of ea.:.h seznent get t:swalicwed. --an-"

when the line segL..ent. is are: -de:1.)- Explain that we
.

show a line' with the help of arrows:h.
t

.Ha R. '' A
, < . -. >

Ask howhow many lines there can be. through the two po.i.ns..-
ft. .

,.

A and eB.,,-that we started with. When the children. -
--'40,agrees that there ....._,...n be only. one (the one show 3, ., :

discuss the fact .hat it is also the' onl-y line through
,-

A and' K, or through R and K, and so on, r?

.r)

Through any two-toints t*,*re is _exactly one line..
Therefore, any -two point,s ott" a may be used .toname

the live: Introducatthe Z,- and agree that 4,e
other eoppny good names for the lAne shown or. tke board
are AK, PR,. and so on: t

220
rt."
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Pupil's book, pages 101-103: Lines

Ideas

There relaany.lines:througb bne point. :

There' is only one Dine through two points:

Anytvo points on a line may be used to name

the line.

Ex=ple C

A line goes on "forever". The two lines

cross, although the parts tint can be drawn

on the page do not cross.

221
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Eines

213

:Draw four differentAines through the point K.
4.*

a

44

g7

Z. Draw a line through' the pOints

222

a
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Lines ..

*

Line is-shown below.

Write.four More names for this line. AX AN XN ut1

4

4

Is line segment AG .part.of line Yes No

Is AG part of XN? Yes

Is AG part of XN?

r
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Closed curves

Objective: To introdllae the idea of'a (plane) simple

closed curve.

Vocabulary:- Closed curve, simple closed curve, polygon.

Material: Chalk of several different dolors; piece

of string or yarn for each

Suggested Procedure:

Nark two points on the chalkboard and label them A and

B. Tell the children to imagine that they are taking

a trip from point A to point B. DMw a curve. connecting

the two points (but do not draw a line, segment) and

ask what this path from one,point to another is called:

'(A curve.)

A

We have a curve from point A, to:point B.

Now suppose we want to go from point B

back to point A by a different path.

Who can s'ow how we might dolt?

Rive a child some chalk of the. same color as that

previously used.

Where did the trip end? (Jugt where it

started.)

Have other children draw curves showing a round trip.

between A and- , "with each child using,adifferent
ti

colorof chalk, Tell the class that a curve,that begins

and ends at the same point is called a closed curve.

With your finger or a pointer, trace'the:vario4a closed

curves_drawn by-the children to show that each ci0e

begins and ends at the 'same point.' If any child has

drawn a closed curve'that crosses iiteelf4 call attention

to that one, showing that it does, indeed, cross/itself..
,

a-kat leaSt t point. (If no curve that crosses itself

tV.

225
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has been .drawn, use another color to illustrate some

.th4t,do.) Call attention to the closed curves in

which there are nocrossings. Refer:to these as

simple closed curves. Then liave children, note the

dosed curves that are not s.imple closed curves

(becauae-of crossings).

Draw several curves on the chaik*Ard, some closed and

some not, and have the children state wbich.are closed

curves. Continue, making some simple closed turves and

some closedOurves that areinot simple. Have the children

}nark in some way the simple closed curves. Have them

label crossing points on, closed curves that are not

simple.

'Three simple closed curves

-c0

217

ti

C1dsQd, butt not ,simple

.

22G
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Now developthe idea of inside and outside with the ir

children.. Mark two pOints relatipg to a simple clOsed

curve- -one inside the curve, the other outside tle.

curve. It isi.impodsible(within the plane) to draw ."

a curve between these points that -does not cross the

simple closed curve at least once.

Explain that a simple closed curve that is a union

of line segments is called a polygon. Draw polygons,,

of various kinds, and some figni,esthatare the unis

of line segments bUt not simple closed curves.' Haqe

children state which are simple, closed curves.

11/

J

4

#

These three simple closed curvessimple

areunioneof line segments.

'Therefore, they are pblygons?

d

227
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Another way

band around

a

.These three curves are unions of,line

segments, but are net<closed curves.

Since they are not closed curves, they :

are not polygons.

These three closed

segments, but they

Since they are not

219

;/

curves) are unions of line
0..

are not simple closed curvea,..

simple closed curves,`-

they are not polygons.

to illustrate polygons-is by stretcHing
,

4,
nails in a piece of ceiling tile.

arubber

I

k.
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Pupil's bock, pages 104-106: Closed pirves

Ideas.

A closed curve start and ends at the.same poini.

t.

A simple closed curve does not cross itself.

A polygon is a simple closed curve made up 6tirely

of line segments. (Page 1068 Example 2 is not

2-26

S

"*.

01.

A



6osed Curves
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222

Closed Curves
p

With i red c yon, trace each simple closed curve.
-...,

With i blue crayon, 'trace each closed curve that 1t a
simple closed curve. ,

,

With a green crayon, trace each carve that is not closed.

40,

0

1.

.1

C'



Closed Curies

--With as d crayon, trace each polygon.4
lue crayon,grace each simple closed-curve that is

>

riot a polygon. .

cv

to.

'ye

. 223.

O

1.
0

.

e

.

.

. .

..

$.,../0i

2.

.

4.

.

,

.

a.

1

7
,3.,,

.

S

.

.

4.
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illorl
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4

.

. \'

.

to.

C.

6.

I
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.

C0
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0
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Triangles

222.211: T6 develop thaunderstanding that a' triangle
. .

. (-; i'S-'a.polygon with 3. sides and 3 vertices.

* . ,
.

-. .. ,:,

: .v.,.. k

' t
.,. Voca.. bulgy: Side, rtex /

ve,tices; (Review) triangle.ve -

,

.

. , .

Materials; Straightedge for each Child.

No,

S

Suggested' Procedure:

Mark three points G, 1-14, and .P on the chalkboard

and draw GH, HP, and GP.

. /

G
Is this figure a polygon? (Yes;) It is

a special kind of polygon called a triangle.

This polygon is a union 'of three line

segments: GH, HP, and GP. A polygon

that 'is a union of three line segments is

.alled.,a triangle. The line segments are

caled"the sides of the triangle. The

sides of this'triangle are GH, HP, and

GP.

Each endpoint of a ilde of a,triangIe is

'call%d a vertex of the trlikle. The

pOral of "vertex" "vertices". The

vertices of this triangle are G, H, and

Make additional illuStrations such as these and label

the vertices..

0

P:.

4.

)2.

4'

If
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Ask the childre what kind of polygons you have

drawn. (Triangles.) Have them name the various

keerticep apd. sides as you point to them.

How many vertices does a triangle have? (Three.)

The vertices of a tripngle.are used to

_ name the triangle.
e

Vitroduce the notation ;i6 GHP. Other names for this

.triangle are D GPH, 0 HPG, etc. 11kite the_rip.11.s

for the other triangles Showhbn toe board. (a RR),

t AIFIT,, etc.)

Distingiiish for the cY_16.14between the triangl.e'

itself (a union of line segments) and the inside of

the tris)-regle (the poilits enclosed by the triangle).

4-'',Diustrate by shading.

--;

G

Now :mark a point A inside the triangle and a point

B outside the triangle, in the approbate positions

shorn.

G

/12-elthe children whether they think a cue could be

drawn from A to B withdut-crossing,the triangle.

0'9.3 ,Of course, the lime seg$entrfraa A to B

ifill,drdseNsomewhere on HP;' but perhaps some other ,

curve from -A 'can get through? Attempt some, and show

the 'Children how you get, stopped every time, like a

puppy:in a 'fel:iced-in yard.

.

N e' : 234

225
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Pupil;s book, pages 107-108:'

Ides

N.

A txfingle is vaned by its vertic eS?

Pupil's book, oaget 109,-110: Trip,,e,as,-

,Ideas

The same line segr--nt may be a side of more

than one s3acified triangle.

Putil's beck, pages TTianzles

i.-".eas

I

t

A triangle sezarates the rest of the Diane

into two clearly differentiated parts,: the

inside of the triangle, and the outside.

t-

;"

. 285

I

)



Triangles

. 227

e

1. Here is a triangle, 11, AS L

''.One vertex is ,.A.

One side is

L

The *entices are A

Thesides are AS A 1.m LS
1

1

107

236.
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Triangles

2. Here is a triangle

Name the:vertices T
Name the sides. _ BF T6
Name the triangle. 1s a FT

21W
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Triangles

f

.

PQ and RS ari line segments 'Meeting at the point E:
ti

Name the triangles drawn. 'L.SPE.

Draw the line segment FR.

0

J

-AEQ1

Name the new Wangles drawn. 6'.12ER' 4.POR 4'sPR
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riangles

D"raw a ,curve from A to B that does not cross the triangle:

Draw a curve from ,C to D that does not cross the triangle.

0

Points A and B are
inside
outside

the tilangie.

inside
'Paints C and D are

outside
the triangle.

V

Can you draw a curve-from A to C. that does not cross

the triangle? Yes

A

32 10
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6.

V

C

Name the marked point inside A ABC and inside A DBC.

Name the marked point'outside A ABC and outside ADBC.
.__.

Name the marked point ,ins_ik:;AMIt but outside b,' I)
. . . . . .

Nnie-tfi 4 ABC but inside AD

BC. c. H

'1g 4 i
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Enrichment Activities

)
Provide a supplyor sticks of various lengths for

the children to form into triangles. Include some-
.

combinations of three sticks from which no triangle

cart be constructed; the condition for this to happen

is that one of the sticks be is long as or longethan

the other two put together Leie the children to

discc4er` this condition fOr themselves and have them

formulate it in words.

t.5

V

a
.. 96

4

4

Ue

0'
,eo

ct,

'0.,

.7i,, 8
4 F3 4 s''!,* .

J1 .°

4

4

?33

I t
-*Zs

Yo e
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Chapter IV

ADDITION AND SUBTRACTION: FURTHER FACTS.AND TECHNJ$UES

Background:

In Section the idea of "tens and ones"--that is,

the declMal place value system as applied to 2-digit numerals

is reviewed. Pupils. learm'to use three successive forms of

expression, as in the example

43, 4 tens and 3 ones, 40 4- 3.

The point of that "43" and "40 + are two names.

for the same number so thatxecan write

43 . 40 + 3.

')

Phis renamin is then used, along with the/associative

pil,perty of addi on, in *Imputing Sums and differences which ,

'are "simple in that no renaming of ones as tens ("carrying")

or renaming of tens As ones ("borrowing") is involved.

.(Note: Because they do not really suggest the procegses

involved, the terms "calAne and "borrowing" are not used.)

Example:

43 ± 5 -= (40 + 3) + 5 (Since' 43 40 + 3.)

--. 40 + (3 + 5) (By, associativity.)

40 8 (Siricev3 + 5 = 8.),

48 (Since 40 + 8 = 48.)

235

. ,

The sums considered in'this section involve only one 2-digit ,

(

s
numeral.

4 ..

\_,---) Section IVc2 concerns cimputation'of sums and differences

where two 2-digit numerals are involved. The text and

exercises in this section still do not involve renaming ones
-- -.

11:4" as tens ("carrying") nor renaming tens as ones (" borrowing").

The "expanded" form is used:.

40 + 3

-(3(N 5)
-

Parentheses Can be used to show that not just the 30

but Also the 5 ins subtracted. This expanded form will

243
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be useful in Chapter VI and later, where more complicated

411 corputations, involving renaming of.ones as tens and tens

as ones', etc., are. studied.
0 . .

. Section IV-3 uses partitions of:sets of 11 -0 .14

objects to teach the basic addition and subtraction fact's

corresponding to sums'of ,11 through 14. Here the m

technique is to have-children workWith sets of objects,

pictures of these,in order to-help them complete equations

like

8 + 5 =10+

and henqp to conclude that'

8

Manipulative objects, br pictures of these,/arNiso

used to help children learn SubtractiOn fabts like
\

- 6 . 8

.Here .the Maid may simply think-of removing a set of 6

from a set of 14 tp get a set'or 8. He might also think

of 4 st of' 14 _as a set of, 10 and .a set of Thlh he

might think.of removing a set of 6 from. the set Of, 10,

leaving a set of -47- to be combined.with the initial set _

of 4 to get, 8. Alternatively, he might think-of removing .

the initial set of 4 together, with 2' from the set of 10,
---

leaying a set of 8. '

Section IV-4 extends. the study of addition and tub -

traction facts to those corresponding to sug through 18,

and an- addiction Chard through 9 + 9 is systematically ,

cOnstructed:t....." .

O The 'two-step" p blems considered in Section IV-5,_onf

problem solving, "are clearly presented in the Suggested
.

.

Procedure for this section. The` role of the astociative

property of addition, and thetcorresp nabg use of
. .

....,

parentheses, should be noted and clear ,under'Sto811..
.

r . .

'2 44
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tV-1. Simple addition and subtraction: one 2-digit numeral

Objectives: To review place value for tens and ones', and

to eompute simple sums and differences involving

one 2-digit numeral.

Vocabulary: Basic facts.

Materials: Sticks (bundles,of 10 each, and single 4

) sticks.)

tr.

d Procedure:

Review place value and develop the idea that a numbei.- greater

than 10 can be renamed as the sum of a number of tens and ,

a number of ones:

What'does the number 15 mean? (One ten and

five ones.)

How do we write one ten? *(10.)

Can we Write 15 as IO + 5? (Yes.)

Is 10 + 5 another name_for 10 .(Yes.)

How can we rename 23 in thiS way? (20 + 3.)

Givemany opportunities for renaming such numberd by having
o

pupils show on the chalkboard or on their papers: 37 = 7,

69 . 60 + 9, and including some examples such as 50 + 4 = 54'

and 40 + 8 = 48. k,

Pupil's book, pages 113,114:

(1
These,pages may,tbe used before the next part

of this lesson or just before pupil's book,

page, 115.
.

Jo.

'945
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. Other Names for Numbers.
Fiche blanks.

4

32 ens and, ones t 4. *C.

14- I tens and ones /0 +

27 tens and- T'ones +

43. A/ tens and j- one's

55°
Q j tens ands onqs

47 y t e n s a nil _ o nes

24 Z ten's and ). ones.

-50 + .5.

20

38 _2__tens and F ones + F

90: tens and 0 'ones.

56. tens and ones

72 7 tens and __24 antes

.5

4

24B
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er NaMei'for umbers .

Fii;the blanks.

t5..7-`,

8.9'* g

20 t ..r f 41

: .

90 + 6 ='

40c+ 5 =

.

*-70 + 2 =

7 30 +4 8/=,. 3 y

239

+ 50 + 7' =

10 '+ 8 =
.

60 + 4- =

-

zS

'"E

.4

. :0

.

.

":

, .

-



,,ollsing the associative property D.
. . . i

, I

(Show
.

w a set consisting of 2 bur:Ales of'.10 sticks each,

>,

1

and 5 -singleSticks. Have the number,of the set identified)

(25) and ask a chip- to join to the set a set of,4"-3 sticks

and tell theSNUmber of sticks in the_union. (28.) ; c C7'

We have used the associative property of

addition when ve wanted to add 3 "numbers les?

than 10. Betts see?haw it will help us in'

arising a number to another nUmbei:that is gFrestet-

Writl

than, 10.
. t

°

Tell -hay ve can renam.,.... .as the sum of,

(20 4- 6*. -
. 4.

25.4. 3 .

20 44§.4 3

ti1-

. :

Wimii- that we cen-eld the :last Sao numbers,

)
and then-X-dd their sum to the first:

sp.

On the chalkboard, tUtrparentyeses around"- 5 +.
;) -

What is the sum of 5 and 3? (46.).

71

tens II ones.

Oa the chalkboard show:

- ,

.

Chalkboard should show:

:25 4- 3 =.

0

*20 4 (54- 3) .

.20 8 .

29 8 isanothei:MPIr.c. -For wha.. pumbdr?"128.)

. -
.

:iirite 28 as the sum in each,f11.4c above, to complete the'

equations.
.

p

Repeat this pxoCedure with several other such sums, having
.

Children use sticks, if pecessary. Fjhen children understand

,how17.'he-essociative.propertyis being used,,, point to one of

the _ressidns In parentheses and say:

-

.1407f

24 8:

r
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gin

-Look at 5 ,43. You 'have known for-a long t

that 5 +"; = 8,

,which both the numbers to be. added are leiathan

10: _are called basic facts.

.Discuss the meaning of the words "basic" and
o

ei3)

Suchvery sip)..e5facts, in

"feo::. Have 4,

children give example's o' other basic.additIsn facts they
. . 4

have learned.
\ %

BUoilts book iiiaze LI5:

. , t.

..
areoasked to rename -the nmmt:ter greater ..^)-4',1,-.,

. than- 10, '..:se the ssscciati7e.property, and
.

write the s.:z..

e

I

:

4

0

2

-t

N\

S.

o

.5'

-S.

"

5i

5.

;

o

241
o
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Renaming and Using Basic Facts

35 + .2 = ,l,g *-i. 5 + 2,--,
3* + 2 = 30 + 7
35 + 2 = j7

at

4i

4r
41

1 8-+c8 = + + )

+ 8 1--. 40 +

+ 8 if:,,

93'* 6 7 _20_ + -3 + §
93 +.6- = 90 -K,

93 +,6 =:. 9 y

- 85

85

85

+ 4 = erD + 5. + 4

1- 4 = 80 t ,_y

+(4.=,_Yi
..... - ,,,

.
.r

52, + 7 = 5--0 t, 2. +

52, +.7 = 50 +. 2'
. , .
52 + 7 = 0.52' - -,

.

,

_
,

1.

,. 26

26-

, 26

,

+ 2! -, _,2,,a_ 4 6.4 2

+ 2 = 2:0 + 'F.
.+ ? = 2e.

r

<

.

16 4. )3,'=:_y_ + 6 + 3

16 + 3 = le0 + . 9
16 + 3 = _J

.

0,

'

77,

7.7

77

,
,/

+ 2 =
i.

_74_.+. 7 +. 2"

+ .2- =.. NY 4: .-9

+ 2.= 7f,)
, .

, .

..,

-32 + 4 = ao L +-.2 + 4
32 + 4 = 30''+'

.

:
,,

.

-5'-E

53
,53

5---'-a_- + 3, + 5
i-,5 50 "-E -ff ).

07 .5 = 5--S- ,,,.

- e!.

.

a ;

,
250
115. ,
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Using the.'4Pand.;.d form
-

Write: 31 7 =

Have a child she how to solve,the problem, using the associative
. .Property.

We are sometimes going to write problems in a

different form. Look" at this' one:

4

I

46 -.3

Let's. rename the 1.6 and write 40 -1- 6.

must telcw the\umeral for the number of ones

in 46 let's show how man'y ones are to be

added tc 46.

- 6

3

Now we add tHe'cnes: 6 4- = 9, and write 09

underneath. -f;e must add 9 to the 40, like

, 1 0 _ 6 .

40 -L 9

,

9 we'

.

,

We know '4nat. 40v- = 49, sO can write

L9 in.thebi 1, q our oriinbl p.roblem.to
..oe i

,,completirthe equ tion. ,,'
.

.

children solve se-:eral problems using thks fcA.

\ Compare maLrs of examples, such as:

46 . 3 = 35 4- 2 =
,

,.26 4-3 = 75._t 2 ='Y
Ask 'what .basic fact. is 'used- in. each.

Pup/S:1s bCok, 'cages 216,117%

*I

64+5.=

44

Usethlwfirst few problems for claatdisr.
r

cussicn and then allow children to complete

the pageS independently,.

.
.1

I
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Addition

. 321%71,
9.

Rename :32:

Add 7: ,

A

0

Fill the blanks.

4

\

4

30 +2

--

30 + 9 Write 39 to complete the equation,

,

25 + 4 =.

26 004..,
A

0 +9'
G'

.

i.), 9

{ \ :

.

''..?''

7 6 "+ 3 =

10Atir

7e ..
.

i

.

.

.

,

)81 + /6 =

13 0 + , ).
.;,

6.

( 4 ) /-*. 7 .

87

.- ,,

.

1

6 .

5 5 , + 12

50 + 5 -
2

5-"o 74-7

_c_7

.

.

-

.

T..

13, + 5 --.

iti.
10 + 3

: 5
ii -1- r

-

'

0.

98 1-
.

90 4 8°

- 1

9a --/- 9

9

..

-62- + 4 7

60 + 2
-4

)6.0 -f- 6
.

__.0

.

0

.

.

(
,

7.4 4 3 =

70 +4
, 3

7a --/- 7
.

.

41

23. + 2 =

20 +3
2

.2e .7,- s -

2 s- ,

:

.

54.



Addition.

Rename, add, and fill the blank.
Yf .

245

:45 + 1

40 + 5
1,

,

= *46
,

14 + 2

.

.

= /G.

,
.

9.1 + 3

,

,
=

8

,

--.,r

.

..

52 + 5.

-- .

,<

=

., .

_

4

;
iv

,

,

31 + 8 = j2 .

.
87i

.

+

.

E.

129

.

,-
.

)

.

a
61-

,

..

..11;

. 73.4. 4

.

= ,77
.

.

.
.

.

,

54 +5

.

.

=

-

.5--2.

.

..

- .
,,/

'. I

.

.

.

''
...

.

.

84 + 4

.-

.

= gr
.

. .

32

.

+4'3

.

=

. _

I '
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La

The expanded form in subtraction

'Give a child 27 sticks (2 bupdles of 40 and 7 single

sticks, and ask him to remove 4 stiekS."'Write:.

27 - 4 =

Jimmy had 2 tens and 7 ones in his starting

set. He removed 4 ones fromithe 7 ones°. How

many does he have in the set reMaiWg? (2 tens

and 3 .ones.) We can show it in thts'way:

20 + 7 - 4 = 20'4 3..= 23-

Or we can use.this form: *11.

20+3

Present several examples of this sort. Have children

write and solve problems.
r

, !

Give several pairsofexamples, such as:

_ 5 I.,- 54 - 1 = 79 - 6 =

4 ,

76 -5 = - = 39

Ask whatbaiic fact ls,used in each.

4PupilTs7book, pages 118,119:
-..

.

.Give help as needed on the first few examples,
,

Children should then complete the pages

independently. k?

r

,

I

.

4

1



211' .

tO, 4 =

v
1 0 + 9

- 4
in-l-,

15

,

.

.

82..- 2 = SO

80 + 2
2

gol-o

,

.

36 3 =

30 + 6
'3

3o +3

.

,.

. ..._.
...

44 '... 1 ='

440-+ 4
-7,1

7o74--J

43

.

,-

.

.

68 -5 =

60 + 8
-, 5

'4013

63
.;.

97
,

90+ .7 .

6

.p-/--/

,

23 2=
.

2,0 + 3-2
o, -t-/

_2j_

,

.

.,

. .

79 3=

70 + 9

7e i.1-6,

___z ?Ei 6 k 3Z

30 + 8.
.,

6

lo * z

75 =

70-+ 5'
.- 3

''',70-/:2
//

..

,,

65 7 4 =
,

60 + 5
- 4

60-1-1

/_.

.

43

'40 + 3' .

. -.3.,
#o,-/-0

255
118



Rename, subtract, and fill,the blank.

K.

57 5 =

50 ,+ 7

,..r2.

.
,

,

.

.
.

.,,.

i.
.

98 3

. .

= 9.5

,
.

.

89

.

-

..,

.

.

.

.

ez
,

.

.

..

,.

24 - it =

.

.

'

0

.
.

-

.

.

4

..
,

.

i8 2

.

.

4
A

- /l0

.

' . .

.

,

.

.. .

79,

.

.
.

1

-4

.

'''.7:ei
.

/...::C..

.* .

:=

e

5.6 2

,,

_ ,

.

,

SiZ

.
.

e

.

84
#

3

,

_

=

.

.

: ,,,,..,,;, ...

-.-, .. ,

.,,

..,

75

.

..,...

.

., . :

.

73

.

.

46

A

.1

_

.

.

37 -,

S
.

.

2

= u,i,3.-

1 1

.

..,:

.....
.

.

*

,-

38

.

.

..

5

:

=. 33
..

.

.

51

2 6
9
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.Simple addition and subtractidn

N

Objective: To compute simple sums'and differences

1-011,4- involving two 2- digit' numerals.

Vocabulary.. (No new words.)

Materials: Sticks insbundles of ten and single stickS,
A

or theater tickets ,in Strips of ten and single" -

tickets.

.(Suggested Procedure:

/ Display buna.les of sticks,-or.strips of tickets, but no

) single sticks or tickets.'DiscUss the fact that ydu have

a set of 3 'tens and a set of 4 'tens.

What will we have if we join the 4 tens to the

3, tens? (7, tens'.)
0

Can we .say that,: 3 -tens plus 4 tens its equal

to...7 tens? (Yes.),
*

How can we write this? (30 + 40 = 70.)

Repedt*with oth4p sets of tens. Ask what basic fact was used.

(3 +_4 = 7 ) Use Sticks or tickets to dhqwesubtraction in

the same .way: Start with a set of 8 tells, have 5 tens

removed and. write:

80 - Ze=30.

In each case, ask what basic fedi Was used. (AbOve,

Pupil =s book, page-120:

Help children to see the relationship between

.'the pairs.f sentences on the left. They

should complete the right side of the page

independently.,

249

6

8*-- 5 r--3.)

Pupil =s bdok, page 121:

Work with the'class using the problems atthe

top of the. page. They should colplete the

bottom part of the page,lindependently.

257

..
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I

Adding Tens

Fill the blanks..

4-tens and 5 4ens are 9 tens.

40 + 50 90.
,

tens arid 2 tens are Jens.

30 20 = ,570

7 tens and 1 ten are g tens.

70 + 10,= Fo_

6 ,this and 3 tens are teris:A

60 + 30 =

2 tens and 5 tens are

20 + 50 = - 7)

5 -tens and 3 tens are

50 + 30 = eo

I A n and 6 tens are

10 + 60 =
ts

7 tens.,

V tens.
Aos

Y

20 2,0

60

50 + = ja_
40 -4- 30 = 746

70 = 96

30 60 = a

20 + 40 = 0

50 10 = 609.

- I vti

i0 4* 70 = 90

10 + = )6-0 *.r.,

60 + ZO = FO

40. + 50

+,6.0 = 8o

0

- '4



0' t

.Removing and Subtracting el;

o

14

-r -
.

tartwith tens. Remover 4 tens/ There ara°3 ° tens in the

set-remaining.. 0

90 40 .5O

-tens:, ReMove 2 tells. 'There are S tens in-the
. I

maidtng.
0 .

s..t 0, 70 20 =

SfarfWith 8 tens. Rem-ove 6 tens. There are .2 tens in the-.

t remaining.

.30 I f'

251

:60- 30 s ',/,,0

?.

-80 -. 20 = -60

60

iso-

10 = 30 .50

50 20 .----:_. 30

,,,

,_5-0

-4 0 = 210
o

.. A

*9 50 = iLio 90 '- 3.0 = _6 '0_ 20 - 10 =- /.0'
. -

'60. 7 50:, 4/0, 80 10 = ......X 7,0 ''' 60 = AQ,

,

90.. 70 = .20' , .' . 70 = jp: 40- °20= 20
. 1 i, .. . .

ar .;

40 = #C)_ .- 90 - 20 = _IL.a''; . °50 41).= ./e

12259,
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,

Display sticks in two setts: a set consisting of 2 tens

and 3 ones, and -a net of 4 . tenil Have a childshow
.1.

that the number -of the union of the two sets is 6 tens

slid 5, ones. Have chil4en give the equation:

.?5 t 40 = 65.

#

Suggest that the problem be written using the expanded

, form used in Section IV-1. -When 25 has been renamed

as 20 + 5,'"Itsk how many ones tb lie added to the

ones. (None. No single' stick' were joined to -tha .5

.single sticks() . /

Show:
° 0°

20 -P

-.. 40

60 +5

Give several' problems of this sort. Show alio that ;:2)

20+35 may be` solved by riting:
Q

20
..?

k ...)r 30 +.-.5

50+5

IiImphlize the fact that only the number of tens. changes,
.,

bebause no- ones are added, io ones..
t

When children undereand,how to, add a multiplagf ten to a
,

number of tens and ones, ..4e, sticks and shciw r.eingsving 30 -

. i"

sticks from 47 sticks. 'Dive as Many examples at necessary,
.....e.

using the; fOrm: .i

.44

Pupil's

+

30

':la 4- 7.

book, Pages 122,123

Theie pages provide tractice.

to write iiroblems in expanded...tOrniqind

the blanks tocomPlete equations:

i

r
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4, ,2 6
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60 -+ 3, ,
20 : .

',-,T,A..s
S7C)---/-..,3
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,
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.

40,--1-., 5 .
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.7,5-
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.
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.1

,
76 50 - f._. k--

70 +6
-50_

. '.

, 4i 10 = .33

40 + '3
-10
30 +3

,

31 30 = ___Z_ 98 60 28
4

65 '50 = -/3---,:-
°

,

P

e

Q

VW

011

58 30 = 2 ci7-

.87 50 = '3_7_
,

.

1262
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Have a child use sticks or tickets, a:-ranged as tens
r

1- ones to show:

36 - 21 = 57

:11

I /r
tC

255

and

Discuss,the fact that when he ;:cined 2 tens and .1 one

to 3 'tens and 6 -bnes, the nunber of the unpnzas 5F

tens ,and 7 ones.

Ha=ze 36 and- 21 renamed, and'write:

3C - 6

2C
P

". We add th.. ,c,r_es: - =

We ad' the tens: 3C' - 20 = "50.

We get = -, which .1s 5'.

Present other orobe.a.s., s:ch ...72 2= = , and have- 4

childreh rew-Lte the renanin.t both umbers, and
V"

compute the sum. If necessary, let the= use stic2s Or -

tickets to illv.st'rwie.

boo lt. ossze

Children are.to renane ntzbers, and, after

cc :touting the su=s, fill the blaAs.

farther Activities:
9

HeVe children use scratch paper and 'Show-na"icards

(description beltw) to show answers to problems written

on the-chalkboard.

A

'6

2 6

t

4

/
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1

(

HOW TO MAKE "SHOW-NE" CARDS

1. Use a piece of tagboara 6" x 6"., Fold up 2" .:frog the*

2. Staple at A, B, C,

'almost 2" wide.

and D to make 3 pockets, each

-3. Cut a strip of tagboard 18" x 4"

)

into 12 stri\_s:

11"
2.

0,

x4.1.1.Lith.feltAper121.-rktetherlumerals.asfollows:,

2 3 rt 8' cis

4. Childrereehpuld ,be taught early to; lay out numeral cards
,

in on their deSkq and to
%

replace thei in order

5 . -In the game, pupil's compute

that ou give or ly or

13,1gce the numerals for
A ?

the cards, against of

until'the te6her'says, "Show-me!" Then all turn cards .

,and hold them, answers.towei-d. teacher4' againgt their

,Chests while you mike g quick check.to.see who did and'

'.who did not make the'correct response.

he solution to a problem

n thE chalkboard. .Oltildrin

iri the pockets, bold,'..

with ti4 answers concealed

1

2 6 4 4.
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Practice in Addition

'257

:74

:1 0

1,0

..,,

+15 = g 7

+ :4
4 5-

.
.

e.

4

12

' 10

+ 45

+ 2

.

-
.

.

.

.

.

.... :.

36 + 61 = .97
,

.

.

.4

,

.

.

63

.

+ 24

..

= , c? _7

.....

.

57 + 12 = ..z-f

,
.

A

. .

.

.

.

.

.

81 + 16

.
.

:= y 7

.

.

..

y

,

. .
e

,

.58

..
.

:,...

+ 30 = _LL
. .

. ,

.

1,,

. .

.

75

.

+ 22

..,

= _i7

. .

.

..

.

.

...

it.

12265
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4,2

.

e.

!
ra,

Use .sticks or tickets as before, starting'with a siot of

removed, and writing'46 -members, having,a set of 4

'46 - 4 = 42. Shaw this also as

404 +6

40'4. 2
. .

Next, replace the 4 sticks and

Sticks. Write:

r

have a child remove 34

46- 34=

Begin-to rewritethe problem:.

40 +6
t

Ask

a c.

what number is to besubtractedfrom 46. 134.)

30,+ 4 is the name of

subtract? 'Ifswe put

in front of the 30,

, How can,owe show that e

the-number we want to

minus symbol only

the problem will show only that We want to

subtract 30 from 40.

If no child suggests parentheses around 30 + 4, explain'

that you will put parentheses around the expression which

is th.la name Of-a number, and that the minus sign in f!t

of the parentheses-shows that you want to subtract both

3q1,4 and 4 from 46.

40 +6 ,

- (30 + 4) ,

Emphasize by saying:

We Still have a plug sign between 30 and

4,hecause 30 + 'is the name of the number
,

we want to subtract.

Show the computation, asking as you. iqoA:

. we:think 6 + 4 lór 4? (6 - 4.).

Whaido we think next? .(4-0 -,30 = 10.)
V.

t

t

al°
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rf

O

. Write:

40 +6

-(30 t 4)

10 +2

Give similar examples, reminding children, if necessary, that

the ones must be ,subtracted, as indicated by the minus sign
. .

in ront of the name of the number. a -

Pupil=s book, pages 145,126:

The first,of these subtraction pages may

require some,supervisiOn. The sepsnd.should

--be completes independently.
Ja

Pupil=s book) page 127:

dautd.on children to Ay, close attention to the

plus or minus symbol.

C

o
.

1 A

4

.9

20

259

0'
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Subtraction

V n
68 56 = ; c...

60+ 8
''-.(50 + 6)

il ria:

.

"

45 24 = 1, /. -
, 1

. , . 40 + 5
-(20 + 4) .-

-

.s

-

83 -51 = 2 2,-

. 8 + *3
. 5 + 1)

3e -i-.2 -

'... s...../- .

.

.

,,

31 21 = /O

30 + 1
(20 + 1)
&) .--t-0

.

0 .

,

.,.

.
.

,

.

.

Y

-59 54 = ..S

. .

i

. #:"'7,, i
I

A

....

L ..

AL "

76 42.= .ix-/-

. - .

.

*

.

27 15 = /2.
.

I ..... .

,

.

,

..

,

..

.

.

,

.

. .,

,

.

.

.

.

.

.

2.6.(3
125

3



.. ,

99 53 W

( 5 0 + 31

1/e) /-6 .
.

. .t t _

. _

..

.

. ...

. .

..

.

44. 11 = 3

(10 + 3)
. '.0'o 4 /

/
. ...

.

ell

a.
III...,:

. ..

.

.

,

.-.
86 4

..

.: ..

.. .,.- '
,'..lif

:-. _

. '

''. .

#,

,

.
,

.

.

..

..

401

57 34 =
. e

0

.
.

Ip

_,2

.r.

80

.

.

.,

.

.

.

.

..

.

.

a
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0.. ..,.
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. .....

S...i. 7Pe.'"

..

..

.

.

.

.

,

.

.

--
.41,

. i

.
- ..

:

.

..

.

"..

.
.

,,

. .

.

.

.

.

.

r.1..,:r

-...,,,,..--......,...-
'...icr",,,-,'aP'

. .' r-11:

"1".i*,,%:'*.a.
::.:;;A.-
..''-' '., .-

,.......,: .....:-

...

,..

..

.

.
.1..

''

n. i.::,

.

:

...St
.

..,,.."

....

.

.

.

r

%

81 17 =
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.
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Practice with Addition and Subtraction*

0-

I.

.

sio

,32 + 51 = _S)1_ .
83.+13= 96

45 .24 = 89 72 =

57 25. =. 66 + 32 .= _5,

la a

46 16 -= 93 71 = 2'2
2.1

C
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Addition and subtraction facts for sums of 11 through 14

Objective.: To teach the basic addition and subtraction

facti Corresponding to sums of 11 through

14, 'Using partitions.

Vocabulary: (No new words.)

Materials: Objects for flannel board, Yarn, -felt numerals,

setdof objects fOr children-

_

Suggested Procedure:

Using Sets of 10 for Addition

Display sets of 8'and 5 objects on the flannel board,

such as:
4

0 O' 0 Orr

0 0 0
ti

0

-D4rectAupils''attention to. e idea that forming a set of

10 may help us find how many,oWects would be in'the new

set if we were to jointi.efset of 5 to the set of a.

Ale

many objects should be joined with the set of a.

'co form a set of 10. (2.) 'Show this on the flannel board,

with the objects now arranged in this way: \

0 0 0 0

0 .0 0 0

Write on the chalkboard
.r.

271 -

263
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264 .

and have the children indicate how to complete` the equation

correctly. .2 p

8 + 5 = 10 + 3 .

Help children to sense that sinceNwe4ow that 10 + 3 =

we know that 8 + 5 = 13. 'Write a finaa sentence on tpe

chalkbOard sq.that the following now-appears:

8 + 5 = 10 +
.

3

So, 8 4.

Use several similar examples. In each case use a piece of

yarh 9r string to show the foi-mation of a set of 10, as:

Along with this, write;

7 +' 5 = 10 40 2

7 + 5 = 12,

Haye Children use sets of objects on their desks to find:

9 4- 4 = 6 + 7 = 8 + 6 etc.

Pupil=s book, page s 128,12R

Children should draw a ring arouRd a set of

10, then fill the planks to complete the

equations.

Pupil's book,'Eme

This, page reviews partitions of 10, and

prepares foe forthcoming work, in which

children are encouraged to use the associative

Droperty of addition to find a sum such as

9 + 4 without using objects.:

, 2:7;2
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jetising Ten in Additi?gn

inten. Filthe blanjs. A

265

4

o
o. o
00

00
00

?`o

rr

84-4=104 2

X000 000
o o

000 ,o o

0 0
00
00

O o
O

3

4,

00 0
`00: 0 0

0 0 ,0'o
0Q

-

0

,6+8=10+

6 + 8'=

4

4

10 + 2.
..

9 + 3 -41Z_ -
- . ______...,_ _,.._-:. _

-----,--es---.0.'
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Using Ten addition

. Ring ten. Fill the blanks.
N*

I

01

O 0
o 0
0, O.

0 0
0 0
d 0.

!°*. "6A- 6 = 10+

6 +.6=12,-;

o

. o

X00,
0 0
0 0
0,0

`5 +8 =10 +3

5+8::

, +5=10+

7+5= /2

S

6 + /3.

3 + 8 = 10 + /
3 + 8 1,-.., 1/ . 7, ,

000.
0.0 0
0 0 0

;0 0
0 0,.

9 + 4'= 10+

9 + 4 7. /

2 749



Partitions of Ten ,

Fill the blanks.

is the sum of

2 and

6 and 4

44and 6
N

8 and 2

'5 and

- 3 .and

9 and

7 and

Adding lo Ten

+, 4 = 4/6

3.-= /3
o + _11_

= 10- .

+ = 10

2 ;I- / f =' fo-
10 = 2 + 8

:10 = + 5

10 = + 7

10 = 4

-

101 6 = /
10 -11- 9 =

10 ,+ T =

tiv
130

1+

0

0
10 + 5 = :."

) ,
10 +.2:= /2.

4,

*--

A

, r
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Arrange 11 object; on the flannel board as a ,,et of 6

and a set'of 5. Put felt numerals' 6 and 5 under the

4

sets.

Write:

M00ve

5 numeral

6 4.'5

Ask yourself, "Whatzubset of the set of 5

can I remove Them the set of 5 and join to

the 'set ot 6. so that r will have a set of

10?" Think: Six plus what Atber equals ten?

(4.) So we partition the set of 5 into'a set

of 4 and a set of

4 of the object's a little to one side and-replade the

with the numerals 4 and 1.

Now we, in the set of 4 to the set of 6. 1

Replace the 6 and 4 numerals.with : 10. '

II And we join the set of 1 to the set of "JO.'

How many members has the union? -(11.,

Explain as you write:

6 + 5 + + a)

(64; 4) + 1

=10 +1 .

= 11

,Pupis book, page 131:

ye

Children are

knoledge of
,

finding sums

manipulative

(4 +
a,

1) is another name for .5,

(Associative-prope'rty.).

encouraged to use their'

the partitiOns bt- 10 in

greater -than .10 without

m'ateeTals or pictures.

276
.1 1

0



(
Using 10 In Addition'

Fill the blanks.

9,11- 4 =4410 +

+ 4,= .2,3%
t

7 + 5= 10)+'

7 + 5 =

+`6 +

5 ,+f05 =

7 f 4-= 10 +

X54'=
. )

6

P6 .+

3 +8 +
r44,.

3?**

.

4 +49 = 103 + .3-

+ F _z3_

*4-

5' +. 8 ='10 + 3
5 .+18 = /3-

, 269

34

'

.6 + 7 = 10 + 3.*

,6,:F 7.

5 + 9= la
5-+ 9 JV

7' + = 10 + 3 4.4 7 = 10 + /

^P-

.8 + 4 tO + , 1+ 9.= 10 +
'

+ 4 12, + 9 J.2

41.

R

4.

f

131
4

7

.
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Using -10, in subtraction

Note: Children may use several approaches to subtraction,

th'ree of which are suggested in this lesson. What is'easiest

for one child may be most diffivUt for another. Present all

three methbds and let each chit decide which he

Suppose a child is given the problem 1; -

He may simply thirklk of the inverse.of a Veic addition:

fact h e knows: 5 6 = 1L. Therefore, 14 - 6 = 8.

If ne v9ried with a set of ll,,mob'jects, he would limply

Pemove a .set of 6 objects 'and count the objects in" the

set remair.ing.

.H.e.may think of 14 as )0 4- 4. He then Jabtracts 6 from4,

' the ,20 and adds the resulting 4 to the 4 ones of 14:

This may be illustrated w:th a set of 14 Objects.

Place on the flannel board a set of 14 objects, arranged

as shown:

43.

f

0
0

.

0 0/ 4'
. -

. 0 0 : 0 0 .

. 0 0 0 0' a0 ,

4 . .

a
''-iagithe number of the set identified, and wri;te:
a

14- 6 .'

AAA 6 c'h'ild: to ,'show how he would remove; 6 objects from the
1

4

, set of 14.. The child may remove a set. of .6 frome set'
)

of 10, 'move the 4 objects over to the remainder Set,:.
' ,i * iiik ,.. ( , :, , z

'.r1017 thlAk =10 -`6. = 4 'and 4 + 4 ,i.s ..Y, _ -,,

4 '
:

0 0 .

0 0 , r
,

The child may think of first subtractinethe 4 ones,fi'aql:'

14, and then subtracting 2 =from '10. On the flannel bOard,

with a set of objects arranged as before,'he would first feinove

.the set off' 4, remove 2 more:-from the set of 10, and;

observe that thereWWere in the.rematning set.

276
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0 0,

0 0 0

. a
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Gilie severe./ problems and have OLbildren use manipultative
materials to solve- them. Suggest that materials be arranged
on desks as seta cif 10 and another set., as indicated by .

-; .

-"he problem-. When manipulative materials have been put- atiay,..

preent'uroblems and a k.children tab tell what' they are
thinking as they solve them.

PuP,11 i s book, pages 2,133:
\

. t _ ,
Children-are, to. ring the set they thilik _el'
removing. Children who need to use their

...

knowledge of the partitions of may ...

\\ continue to' "find ten" for some time. Many
: .

, \ children learn the "dbublies" ( 6 + 6, 7 + 7)
.

:\easily, and wild find ways to use thepe in
\ , a' 1.
learning other .facts. For instance, a child

,.. e "
, may think:. fil+ 7 =" 6 + '-f..3., 6 + 6 .---.12, ..

so + 7 Lai' a.31!* (.- ; ''

Pupils book, pages 1p-137: .

,
r

f . These pages, providepractice on basic facts
--,

lc

; for'..sums of ,I1 through. 14.. Additional . . ;

-,-- ,-,., ,-practice may bre_ given,
....
using Doughnuts, , i

i
; Bash +cards, etc.0(hile Chapter :-..VIAL is iautilt.O

tks

4*

r

ft

1

.a

Alb
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4.1

Using 10. in'SubtractiOn

Ring the.set you think of removing.

Fill blanks.'
do

.0
0

d 0 0
O 0 0 0- 0

O 00
O .000
boo 4'

. .

-12.- 4 = g

4

I
.

' ' -9: "? ' 14 9'- LIT" -..-4,.
-.....; :.-

.
.

,.... ow
,

,.,:) 0 . .''-"
IP ", 17 ' i. \,

...

, . 4

AV
44. L

-

S

0 0 .

0 0 o0 0
0 0 0 CC 0

14

00000 _

.o '0 p
°

..9_ 0 o

p
=

r
1 P.

\ 7

.280,
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Using' 10 in Subtraction

° Ring the set;;you think of removing.

Fill the blanks.

O-
`o o
0.0

0000

i
O
O

12 9= 3

.0'00 ), Q0
q 0.0 O. '0 Of. f-
a 0 o

1.

14!-7 = 1 '

0, (;) 0
O,0 0.0 o o

12 -

a.

a

273

O
.0'o' ,

000
'0

O

O
O'
O

.

, /
V

1

0 0 '0 0.0
b b oro

r

I:00
0,0

,
].33

14'- 8 -
/

'4, 'I

1.

h

A
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,Partitions, Addition, and attraction
, .

11

is the sun .of

3 and

7 and 171

5 and

est

12

. is the sum of

8 and -4/

5 and

9 and .3

4 and, f

7 and -5-

3'. and

61 and
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P rad ice w ith Basic Facts

. 13

iS tbe.sum of

and .

9 .--and .4

4 and

I and

6, and 7
74and

13 4 =

12 :8 .;;-: 17.1- 7

4 P

7'.+ '3

7 6 =

12 3

ot-

13 ;6 = 7 e 12 -5
.. ..,

11.: 6 = ...7._.2_ .11- -.4'

.....:

firit Abe si.iins:.
... .

. ._ . ...,..,

6 :2

3 4
t-;

4 - . :I4:,,_

i3 ."- 3

7

2 2
. .

8 3:2

:08

0

136

.

/

12 = 6 +

13' = 8, +.._51

.

13 = 4 +

1Z.7 9 =

4 =

<,

-9 =

4

:



racticei.vith Basic Facts

14

is the sum of

t'end

and

5 and 9'

9 and' ,57'

6 -and g

4

e

5 + 5 = /a; ld 6 5 =

6.+ 6 = 12 T 6 =

.7- + 7 -14' 7 =,

. 4 + 9 = / 1/4 .12 2- 8 =

+ 7

8" + 6

/3

(

15 9

14 5 . =

2 : 8 -4. = , il3 =

.

9 +.3 -= /2 -, 13 - 7 =
).' ,' C--77:7\ :' '

..

,7 + 6. = /3:'' 1-,. = Le?,__,, ..

it ,/;2_ 3 ='. 9
f.: ----

..., c.:... . . ,

12;-:Nt ,...,....1 -3. . 13 i-- 5
i?:70::..\.".e:.

, %.!_..9 +.3 -=.12 % '-,--v. 3' 7.= 6 ..

..0

14

?77

6

V

14, 4' -+

;,

5 +
,

9 14

0:100100000.-000

.k
II

__1.13

28,5

=. 9 = .2.--

4



P
., i' - ...-, ...." .- '':-.: --,..: 1, .. ". -.
:a - ::* - : ,* - ' ' 'i` _ .2:4%

...,. .
' ,: . ; : .. ,. ..

',,,,,,,t;,?,. 1-.-i..s. ..1.

. ,... ' - . . . '", I.. . :',°,,,, . ..

'' % . . ^, .. , I .. . ... . -.. -.

iv-4 'Additioft c
-4' 4'.7-. r r ° .

-.,--i,:,,-;., I : ;',.!,..,.
. Objective: To st*ViVit.1%

., ( ,

';.. .1. ..v.
. w fac.is tci,!'illptif,

VocabAary:
. ; , .

Mat4rials: None'4. ';'..;.-'-
..- , - .

tU)n"tfiao-ES foi s thrOugh.

:)!.!''.stu
-

4!03,:qtrL;iPatAlig-t9

(NI) new

-:),
. - v=". '

-

Suggested Proc
:, -:

. s,'':. ,. -:' " :i NI : '. f.-*, .

. fie v i ew the term liasfd iliths.41.14 the ivay..i14
. ,

--7-a-,..; .,-,.... . . .... .., "C`re::Ci'3....'""

In finding sums and aistel$;00sOf niuntf;s:wile.t)::at leaSt--
,-.,:: ;: -'''..;.:; .

of the numbers is, gr !Aeo2than 1 t , .
, : l - ., , -, ' ''' .-,.- "I

-;.:
7 + 2.= 9. (b,s.Sic hict:).;

17 + 2 =,1%,
27 + 2 =,..21;w.e.;

."; a

How m

is tb,a..
. ,

6+ =

='3%(1).Pie-d6t)
; ,18 ,.. , --: -, .

,..ts _do, we_ kritilf.'
.

addend?

*.-;",%:
,

6 .,

Wri ethree 9 .facts f ekrildre0S.:s

then suggest that thkre, is .9`. jernatic way' t

and ,make, a chait oh -6iie

1111 1 2 11111111111111/1111311M. 8.-c .9-

6 111111111111111111111111
r.

t tt
-c*,;.

What is 6+O? 6+1 etc.-y;

you reach\ '- 6 8, say:
1

Now we will,-,havp a new fac

(fdrite \',15. ) tPA go on. 6io = ...._,Is%-,.
.. ,.......

. .:-.

thio aw basic fact? (NA ) :: ',.... -. ".::-:

Discuss the idea that '6 :4- 0 is the fact needed in order

to add in the one's place, and that, 6 +i10 or 10 + 6 are

siraTily` ways of "ienaming 16.

, .

.0



0 0.....o
- . *' -'o-

'6
. . o .' ,*

WrA:

6
r'7 ; . ..=

V o 1,134.4: 0 to
.

; -ye 0%b4- c fact used in each.

". c.:$!%` ..4..71heq..-yu have earne 6 + 9 = 15, yoti .
..-

.:knfskr alarthe basic addill,ioti.'faAs that begin,
' Y

.0.--and of course you will Arkso know 9 +

4-:.* ;..:arva the other facts which have 6 as

the .se-pond addend.

e *.s.c17#.4.44,acirdd.11114-y- wish to ,use.their, knowledge of the
1.. . . ,

" . orAVII.-tltitbii4.4. 10 in adding 6 and 9, and oP,rse
.

:shpuId, be allowed to do so as long as it is 1p61
:71to hert....-',2111 is equally truelf the other facts for, s,umS

' HoWever, many children will be encouraged to

oriij the remainder of the basic facts simply because -*,,

`-61.1er are so few of t m. t.

6,

anoVer. chart fOr T. Show that the only new it cts

+ 8 = 15 and 7 + 9 = 16, and remind the 'children.I
that when they know these, thety also know that 8 + 7 =

Arid 9 + = 16.

- Repeat with 8 (3 + 8 = 16 and 8 + 9 = 17) and with 9.

( 9 + 9 = 18 )

Mritethe.basic addition facts which have 9 as first adidend,

and beside them shOw 4 plus each second addend, as shown

'belbw.

9 + 0 = 9

9 + 1 = 10

t 2 = 11
9 +3 =12

etc.

Children should,observe that 9 ,plus numbe is one lees

than ;`..0 plus that number. 9 +Lk, 1 -le s than 10 + 4.

io tro
10 11

10 +2..-12"
.+ 3 = 13
/e c.

287
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-

11u ,i1,4s book, page 138: - '..'

40%, ..,

..-

(
This page provides practice on bAic 'addition

and subtractionf4cts, and a review of cOmparikA

of number3, ...

IP .
,

.-- --:- , Pupil 1 s book, page, 139::'

....,. -'
0.

,,,-:

Children 4tqu 1 d at

;:?'-.
°.-,y *

only the sums, requested. 'Aft9F checking to .
. .

't
.

6

fiPst show on the table

see that the IA of The table is understo6d,

have them complete "the table. °' '

, . /
. ..'

,

Pup!!Ils book, pages 140-141: P

a .

.. ,

f'

Chj.)_dren f,illdthbla s on 140, On the0 a
?

,
,----7 a . fpllowing.page, tey are to folloW the 4 --

',

e . i

'/dots by drawing a path'It, the order'shown

thei..re answers on page 140.

* Pupil t,s :booitT "page 142: .,
4'

(Optional) for more able pup,iis. -Problems
o

review doing anis undoing and may be wrItten

in :the apace provided. ?

me

,;

'

28,L.3
4

:011

°

0

C

4'



Filtthe blanks.
4..

"

' 3

7 7

15-7-

7 + 8 AC.
d' .

9 + I I =
,)

82+ 6 =

- 9 =...

1

1

7

281

-9 6 = . 17 8 =

8 + 8 = 16 9 =

ti+ 5 = 18 =

8 .+ 1 = /S- 15. 8 =

.74.9 =- 17 9

L6 -.4 ac;-.8 + 9 =

0

=

R u t in < ( is less than): >-.Qs tgieiter,,thant or . =.

,

5 + 9- < + 7

4. +47' 8 +49-

-I,. 5 +. 8

6+ + 9
o

18-9X7'15, -7

14-7 7 L 16 8 -

.

I

17 9,< *15 6

15' 8 14 6

:14. '5 17

16 9 .(-i4 7 5

zy + 6 8+

.8 + 5 7 + 7-

2 $ 9
.

- r

9
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..;.; An Addition Table

0 yt

+

....

.
3 - 4 .

,

6

.

7 8

.

9-

0
.

.

4t %

.
4

. .

.

6

2 a
.

3
.

. .

. .

....de

.

i -,

4 .
. .,

.--\

5 , /
6 .-

.

7 .
.

.
..

/5 /6

..,

9 . ..
.

. it /5- /6 , /s,

64iow the following on the table:

9 1+ 6 9 -b 7 '6 +* 9

8 + 7 7 + 9 . 8 + 9 +5

7 + 8 +' 8 -9 4- 9 8 + }.6
. ,

v
.<

S'N

7 + 7
,..,

6 + 8

5 + 9



1.

Fill,trhqblanks:

'When you,pave,the first blank.filled, find the ddt khat sh6ws your .

answer." Start there. Draw a path from that dot to,the dot that shows

yOur second answer, and so on. , 4\

\'

9 4 3 = _/Z- .11 6 .=

-

For -Fun!
\

t,

ul 0

.1;

10 8, + "5 = /3

283

= ID

+ 7 =: /..5 2

14.1 1;5 = 6 22: 9

15:. 17 -E 3 = .

140 2
r.

*4."

It

end

s



20

.

o

What picturelid you find?

0

ea.

, ,

T '



.Doing and Undoing

;ill the blanks.
T

285

.

:136 :1-. ..2 --- 78

.

. .

.:
+ .41

,

.

,-_,

F 64

,

,

r

.

. .
.

o 2 44 = 23 . 26 + y 2, = 68'
. . .

., . . .

, )
, , . .

. . .

.
. , .

+ 12 = 39 t , 54: = 41 .
.i ''.

.

,

r.25:
.

. .
,

.

1

.

. .
.

.
. . e

7 :LI = 65
.

- 40 = 34
... ..

,p,

.

, ., .

t `

,

. ;
.

e)

-293
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Problem solvin% .4

qbjectives: To develop skill in solving "twp-step"

probleiq in physicalsituations.

Vocabulary: (to new words.), '

80 C.

Materials: Colo4pd pencils). 18 yellow,' 8. of colors

_other than yellow. Flannel board-and felt-,

set mateiills includirig red and toll;e

r felt disks:

Suggested Procedure:

, .

/ ''

,

' . 4 Note: You.should be constantly mare of the f4c.ethat for
'

. . - .
many story problems there arespveral ways of splihnik,the

.1 . probliMs and that one way may ;:fe just as.correct as another 4 ,,./ .

4 :. wily. As long as the child,-isahle'ro explain how he zieeched .

j
'the conclusibn he sholad not'be forced use a way that may

,
11

be given in "Suggdsted Procedure" toiiluirtre'te a possible .

\ i
A 1 ...

.development'. '.

Children should encouraged to relate the equation diiedtly

Tp

td the Toxstlem situatibn. HoWeverj.after the,equa-Uon is.,

written, they mey'find it helpftil to express the same

ship between the three numbers', using another equation.

example, for the problem
44.

5
Mother needed 35 cahalesNor.a'

-birthday'cakq. q.

,She .had candZet.

HOW
Ipeny more candles does, she need?

first.may_wrie the e4Liativ

35 12 4- (or 12-
.

35 )`.

and then he may wil#e
t

35 ,12 =

. . A

2.94
4

It



C -

,

4

Solving Two-Step Story Problems

e' Write the following. story the. chalkboard.:

) : 1

A
P

Write the.following story on the, chalkboard:

.0 6

, Mother had ,red hats.

\' She had 3 blue hats.

'She bought a new white hat. it

How many .hats does Mother have now?

Digclass what is to be found and the other information
0

given in the story problem. The children should be,encoliraged'

t.9 tell howchis story issdifferent from the story'problems.
.4'

',.theY have been solviing. ,(There' are tore than two facts.

287

'

related to'tha unknown.) ,

Ask a child to show.on the flannel board, sets

eup.ivalent to Mother's red hats, herplue hats
. -

and her new whitehat..

Digcuss how the problem might be solved. ;The

-children might say theycould put the red and.

bllie hats together to find how many hats MOther'

,had before she gottheewhite one.

Have this, action demonstrate by a child.

Discussion should cpntinueso. and read'the child
4

to imagihe jbihing the set just:termed with

the- set of one White hat: The equation which

may be used to help solve the problem should

then:be written.

2h3 +1

Relating the equation to the set acion,the children should

betencouAged tow think of the equation, as (2 + 3) + 1 =
'

and to*Complete the equation.
,

What is the answer'to our problem?

(Mother had 6 hats.)

- 295
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JI

.

.5;

Kelly bought 2 new penc s.

He,already.had 3 short pencils

4 and .4 long ones.

How many pencils does he have-now?

Discuss the question asked and the information given.

Write the equation. which could be used. to help solve the

problem.
o

.2 + 3 + 4 =

Encourage the thildrenIto4Ipok carefully

Frame the two addends with your hands as

44 9

at the equation..

you refer to theni.

We know that our answer will be the same whether

.we say d + 3 = 5 -and then add + 43 or

whether We say 3 + 4 = 7 and hen add 2 + 7.

Either way thb answer will be . . ,We want to

use the equation to help us sol e this problem.
z---

( Indicate the story' on the b o ard )

On the flannel board place sets of material which are

equivalent to the sets of perccils in the i4ory'problem.

.Indicate the. set which isvequivalenf to the set,or,pencils

Kelly bought and the two sets which are equ valent to the -

et of pencils he already had. Determine'w ich gets would
sW

m

he

st likely have been joined fikst. (The to sets of pencils
I

ad.)

,

Join'the set having 3 members with the set\having 4 'members.

. Encl.° 3+ 4 in parentheses. Write 2 + 7 = under

the fir _t equation and complete:

2 +. (3 + 4) =

`2 + 7 = 9

e Erase the e. ation.

Discuss other possibilities.. For example, perhaps Kelly had

the 3 picat encils in onedraWer and the 4 long ones in

another drawer. When he brought the 21 .new pencils home he

put them in the awer with the 4 long ones. Then what

equati n could we use that would help us solve the problem?

296
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". EncoUrage the children to ,sHow that in this' case they might

loTrite:

1(2 4-4) + 3

'6 + 3 .

Write the following storron the chalkboard:
I

' Father had 3', golf balls.

He bought 6 .golf' balls.

110 gave 4 'golf balls to Mother.

HoW'many golf balls did he have then?
:J'

Discuss howthis-story might be demonstrated with flarihel

board materials. There must be a set equivalent to the set

of golf balls Father had and another' set equivalent to the

set of golf.balls-Faiher'bought. Have the sets shown in

positions slightly separated from eachothyr.

'Discuss what must be considered first. Did Father uy

golf balls first or did he give golf balls to Mother fi ;t?

Relate buyinOhe golf balls to the joining the two sets.

'Do notactually move the sets, just talk aboutc,joining them.

The equation should then be written:

3-+ 6 = 9

Encourage the'children to tell the AnsWer and then show by

.tirkting the appropriate equation how they know the answer

,is true.

Note: Som may be ready to.write (3 + 6) - 4 .
r

Do. not discourage the use of this.equation nor expect all
, .

h ren to understand.

Use similar procedure:Ito discuss the following story problems:

.1. Jack had 5 toy

Hgave 2 cars.tq Pat.
I

Mickis father gave another toy car

to Jack.

How many toy cars 'did Jack have tfie0 0

(5 2 ? 3 l'=-
4)

:
(Jack then had 4 toy cars.)

t

I ",i

e

'

.
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I

\ . /

2 Stilly got 3 dolls -for her birthaty

She also got 4 staffed toys...

She gave 2 stuffed"toys to the baby.

How many stuffed toys d.tip.she haVe now?'
4

t (4 - 2 = '2 ).

(Sbe has 2 stuffed toys now.)

_ .
3. Susab,picked4 red apples.

She picked 5' greeen.apples.

She gave 3 red apples to Bobby.

How many, apples does Susan have now?

+ _2_. 9 - 3 = 6"f

3 = 1 1 + 5 = 6 )

(Susan has 6 apples now.)

4. Miss Johns had 4 sheets of. red Paper

41.

i

and '5 sheetsof green paper.

She cut each sheet into '2 pieces.--

How many...pieces does she have now? .

(4 + 5 = 9.+ 9 = 18.)

(Miss Johns has 18 pieces of papery)'

5, gue's motherbaked 50 'cookies.

Sue took 10 cookies to-Mre. Lee.

Sue's family ate 20 cookies:

How, maw cookie are therenpw?

',(50 - 10 = 40, 40- .?c) = 20

(Thei-e are 20 cookies -KOw.)

6. Mrs. Bell bouglA.a dozen egg'.
.

She broke 2- of the eggs.'- .

She lent.someeggs to "Mrs, Fox.

_How many.eggp does Mrs. Bell have mow?:

No solution.

r.

C'

IC

.

°S
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Y I

,4

t

t '3

(
9.

7: John had 6 kittens.

He gave 3 kittehs to his friends.

He gave 1 kitterito the mailman.

HQW many kittens does John:have now ?`

(6 3 = 2, 3 I.= 2 )

. ( 3 + 1 = 1+, 6 = 2, )

(John has 2 kittens.)

8: On Monday moihingNan read- 10 pages
-Asto

from her book. -

4
,After lUnch she read 5 pages. -

>

In the evening she read 10 pages.

How many pages did she,read on Monday?

I ,

. (Nan.read 25 pages on Monday.)
A

> 9, Ann had '..18

She lost' 8 cents.

Mother gave her 5 cents.

How many cents does Ann have nova

(18 18 = ,i0a, 3,0 k 5 =
(Ann has-15 cents ndw.)

10. At the seashore Betty found 8 fank'shells

and 7 White shells.

She lost 5 of shells.

HOVmany shells did she have then ?.

(8 + 7 = 5,=

( " 3 t 5 = 3 + 7, = 10) ,

(7 5 = 2 2 + 8 = 10)-2

(She had 10 shells then.)

ti

-Puldl's book, pages'1,144: Children Likhould be directed to 't
a 4-- sc.

cdmblete these)pages independently. '"
e 444

29.9
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Rroblem Solving -

1.: Jim had 40. marbles.I
He gave 10 marb18 to Bill

'and 20 JackMarbles to JaC
-" How many marbles did Jim.have

-then? -k

` kb. tlad marbles then.

'Write the equations.

t2. Bob has 15' marbles.
Three marbles are red

. and 7 marbles are blue, . flot

How many marbles are hot red or .
bluel , *

4

.3 marbfg are not red orblue.' s..

3. Tam tiad .10 darbles.
Jerry gave 15 marbles to Tom.

Tom gave 5 marbles-tb Mike.
marlymarbles did Tom have th'en?'

p2 Q marbles then...

4

4. 'Jimmy had 20 marbles.)
`He gave 5' marbles'to John.

Mother gave some marbles to Ji my

- and then, he had '?..5 marble. .

Hovi deny marbles did Mothe .give to Jimmy?

Mother gave marble totmmy. (4.

. I

-a

3 0 0 3:if3:
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Write the equations.

'Fa her. ed hooks
.4. an 14.- brolruirth ' .

;-11e4avel of his brown ,books
to GrandfathiEl.-I 3

Haw many recitcioks and brown books
dIclfather 111,10-en ?;
Diner had I, red boOks and books.'

NotheKbaked- 20 -chocolate cookies
and.",30White cookies. ,

The children ate 10 white cookies
and no chocolate c.00kies.
How many cookies did-Mother.have-
Then?

Mother had 71D cookies then.

.4#

Ten 'horses were in a field.
.Thefartet took 2 horseS.

Pght;,99ws came.
MO.iiiiiahy horses and cOwsOre there:
'how?
There are horses'and cows now.

4

8. iginliad 2 dimes and
, iMOther gave hit another dime.

He speht
Novi many cents does Kimtave now?

Kim has 2.2 cents now.

s..

5
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Preciseness' in stating problems

Write ?he tolloilng'problemon the chalkboard:

14 pencils: ate on a desk".

-. 7 pencils are yellow.
4

How'many pencils are not yellow?

Have.the problem reed: Discuss the question they are to
1

answer. Encourage the children to give an answer.

Do you'believe that your answer is right
7 /

kohild might show with the pencils how he thought out

his response. Ahother child might write she equation

a

a

= 7 + 7 or 14 - 7' 7
,

'

Place 14 pencils on the desk, exactly. 8 of wt7ith art,

yellow, the rest.. bf d differpt'color
C,

Are 7 of th ethe pencils yellow?

The discussion will probably bring both "yes". and "no" .

,%,4

responses. Ask a child to pick up 7 yellow pencils off*

.
thp aesk and-then ask:

Are these 7 'pencils yellow?-,c

'

nave a child determine by counting that there are '7 yellow

pencils in your band._ Point to the Second sentence and psk:

Were 7 yellow pencils'on the desk?

Were only 7 yellow rencils,on the desk ?,

Does the problem. tell us? .

Gould. there hive beep more than 7

yellow pencils?

Let'sfsee if ye can change ;the wording otXne

problem so we- can be sure thata number
I °7

is the answer.
I

.44
Brthgout that the second sentence should halre"onie or

"exactly" 7 yellow pepcils,in ordemto solve t 'pioblem

,/
with doexact number for an answer .

0

Write the following problem on the chalkboard and have it

I read aloud:,

302
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'Mother has only .4 pqresses.

_ Two of She dresses. are red.

The rest of the dresses are blue.
4. 4

How'many blue -dresses does she have? .

Disduss the pkoblem and encourage the children to give the

solUtion, nd'to,show w.they reached this conclusion. Have

;1
a child show the actiowith equivalent sets of "felt shapes-

on the flannel board,e.g.; 2 red diskseand 2 true disks

Erase the word only in the first 'sentence ofthe story problem

and nut a set of 4 blue 'disks on the flannel board. -Ask

a child to read the first sentence, ("Kother has 4 'dresses,")

and to tell 'If the illustration on the flannel board shows'
-

that Mother had 4 dresses. She has 4 dresses but she may'

also npernore thin 4 dressek.,.

- Wr.1.11Athe answer to t& question asked in ,

the stony troblem be the same nowl

bebause she may hay; core t'r:an 4 dresses.)

i Feld -hefcilowingss,,ory. problems to the children. dirt out

. that the story prciblems trebented to them assume some, ,

0 conditions becausesof the necessity of keeping the problem

short and to the.point. Deterthinefor each trbblem what
.

conditions sre assume to be true as ddscribed.

Tom made 4 home runs for his team.

Harry, made 4 home runs for the same teat.
:17

H917 many home runs did Tom and Harry make

'during the game?

It is assumed that"each of the boys made only 4 home runs ,

'during that gad;e.c

'aack-had, 104. 4

He gave 64 to Lee.,

How many cents did he have then?

Ittis assumed that' Jackhad Nly. 104. although he might

. have had mere than that. It is assumed that Jack'gave
, 4

-exactly 64 to Lee although he might have given more

e.:" 64 to Lee and still fulfilled the condition as stated

. in the problem. When we answer, "He had 44," thedwe are

303
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.. also assuming -the conditions to be exactly' as srtated. Then

ou; answer will4be right exactly as it is stated. The answer

will very only. as the conditions vary.4
. ,

Discuss tie following probleMs using set materials ae'.

necessary.

Sally} had .4 hats.

One hat had a bow.

How many hats ,did not have bows?

Could more than'one hat have a bow?-

Cur 'answer is right if only one :at had a bow.

2. Judy and Jane have 7 dolls in all.

3 of the dolls are Jane's.
. .

How many dolls are Judy's?

Yr

'd more than 3 aolls belbng td Zane?
,

Our answer is right if only 3 dolls belong.

to Jane.

3. :?..pb counted 6 as and 8 trucks.

How cars and trucks did hp count?' ,
. -

- ,

Couldhehavecountedniorethan6eals.oztruaki?

Our answer is-right for the cars and trucks we

°know ab6u:.e.

4. John reado pages in his book.

He has 8 pages yet to raid.

How many pages are in his'book?''.

Could there be some pei which-John didn't .

intend to read?

AT
Our answer-is right if John.intlends'to 4ead..

)

eery page in the book.
2.4

5.: Sue had exactly. 5 'cookies:

She'gave orgy '1 csokle to Dlivid.

14How many cookies doe's Sue have now ?,

Is our -answeraikely to be incorrect?

'304 )
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Again, stress the fact; that ,while ye4 do Veed to think el')-put

the statements made in story 'problems, w gan'fliost often
assume tlikat -"only" or . " ex tct Oy" is .impl/ed when stating sore-.
thing to be true,, e .g. , "Mother: has pairs rb of °shoes , '

would tell us that we are going to t about only0 pairs. - ,
of shoes, even :tough Maher might rhi4ve ' other shoes '-not ,

considered in the story. ,. . '

,

4
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Chapter V

LINBAWNEASUREMENT

e

299 .'.

t

In this chapter we discussthe igasurement of line

sekments: Recall that a-line segment is the set of points,
followed in passing along a straight path from a given

point 'A to a given point B. Two line segments are

_congruent Provided thatthey'have the same size, so that

one will fit exactly Non the other.

'1!

Long before the child comes to school he has exper-

ience in compariions of order his father is taller

than he is; his sister is yolager than he I's; the new

house"is'bigger than the old house; he wore up today

before.his mother did; this pail 4,heavier than that

pail: He has also had experience with the notion caf

mea6gre;-yte Understands' and makes such statements as,

Ittly dad is 6 feet tall," "We4et' 3 qtiarts a ciSy,"

"It takes me 1p minutes to get to school." Here we

wish to extend the child2s, knowledge of linear 0.easure

and to dgapen his intuitive understanding.

a.

;.* It.may-,,,be of interest to note that our development

parallels the historical one: The counting ok separate

objects (gay, sheep) was a technique not applicable to

measuri'ng_a regiOnth:- curve (likeajfieid and'ita boundary).

ilevertheleis, phecoula oftenmakecomparisons: this

field is larger than that; this boundary is longer than

that. Later, when fields bordered more closely on, each'"

other, actual measurement became necessary. When a

unit of measure (e.g., that part of "a rope between two

knots) was agreed upon, it was possible -to designate
, t7,

a piece of property as having a length of "50 units

4.0654'e and having a Width of "SO -units of rope ".

'With the increase in travel and communication it became

obvious that "50 units of rope" did not aliays repre-

sent the same length. Hence, standard-units were adopted.

0 6'

,"-



For convenienc> in measuring, Meg or sc es marked in,

-these st ard units were introduced-.
1- ,a 4

Length, "ijnits

In"Meabring'the line segmdnts we firs

f isarticul- Iine'.segMent say ,T7ff to Serve a

select s

a unit.

, w

The length of RS itself -is then 1 unit. To ie : 'ure
.

. - ?, .L.
amy.given line segment CD, we,lay off the unit

..

, - "along it.

D
,

unit unit

If-the unit can be laid off exactly twice,oas iethe

picture, we say that the measure of 'CD ,is 2, and !that

the length of CD is 2' units. If the unit could be"

.laid, off exactly three times, we _would say that the

measure of CD is 3,- and that the length of CD is
gg

3 units. The measure of a line segment is,a number:"

the number of times thaunitIcan be'aaid of on thy.

line segment.- When taming ajlehgth,,e use both the
,

4
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Ehngtifto the nearestunit

,,

4 More often thanenoi,the unit will not it exactly

iumbarof'times but theft ?will: be a part of a unit
A ,
left -over. In thepacture 'the 'unit can be'laid off along

.,'the segment AB 3 times/ with a part of a unit left over

but it tdoesndt tit: 4 times.

;

011:

. "

unit unit unit

4

301

B

1 unit
4-1

1

The ltrigth of AB is, then, greater than 3 units but

leSs than 4 -units. Wreover, in our uample the length

of AB Is visibly nearer to 3 finits than to 4 units..

In this case, we say that the length of AB to the nearest

unit ±s 3 units. This approximation is the best ,we caN

give without introducing freetional partsof, a unit or

shifting to a'smaller unit.

A linesetent ortswhich a unit length has been laid

off and marked: some number of times,- as below, is .called

a linear scale (or ruler). -

1

*P '

2

T '

r
;

, .

. .

, .

A word about terminology. We do not add inches, any

,

mdt i e thai,we addles. All we addNre ;umbers. If we have

: .,,.3 aRies.Snd 2' apples, we have 5 apples altogether,

3

p
.because

""

308
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Likewise, if:we have 3 yards of ribbon and 2 more

yards off ribbon, we have 5 yards of ribbon altogether,,

again because

3 + 2 = 5.

.

Standard Units and SyStems of Measures

The aceeptanee,of a standard unit for purposes of-
_

communic, ation is soon followed by an appreciation of the

Convenience of having a variety of standard units. An

inch is a suiIabld:gtandard unit for measuring the edge

of g Iheet:oe paper, huthnrdly satisfactory, for finding

the length of the school corridor.,Aile a yard is a

satisfactory standard for measuring the school corridor,

it would not be a sensible unit for Anding the distance

between Chicago and Philadelphia.

The standard units of linear measure--inch and foot"
which We trestAn this chatter, are units in th4 Billtish-

.

.AMerican System of Measures. Nd attempt has been made,
. N

tolintrodIke"the metric units like meter and centimeter,
4,\.,

'though it would be well for the pubils'tol5e aware that
. .

tiiefe are other widely, used standard, units. V"..

.

, 1,

4

14r

tV,

T6
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Comparing sizes

Objectives:

Vocabulary:

Materialst

ugr
,

gested Procedure:

s

To review the' idea that two sets

objects can De.Ompared Without counting.
. -

To develop ^the :ideathat thv Size of a

segment,,

of distrete'

continuous object, such as a line

cannot be found by coating only.

To develop the idea that two line segments,.

can be' =soxiipared by laying a copy of one on.

the other.

(Review) line segment,

many as, comparing:

Cartons, .traws, paint pans, brushes, long-
.

handled paint brush, teacher's pointer,

length of yarn or \
string mength of-ustraight"

board, flannel board.

fewer, more, as

C:414

303

,

0

f--

a

Comparingt Sets of Objects

Use clasp oom object s, such as milk cartons and straws,

eaiels and childeen, paint pans and brushes, etc., to

review the idea of more than, fewer than,-and as mans,.

as. On the flannel board show how Members of sets of

discrete. objects can_be paired to Asetermine one-to-one'

correspondence.

fever triangles than circles

m're circles than triangles

N

f.

0

e

ER 7

f

,.

as many squares as trianglest

as Many triangles as apares-
°

31.0:
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Pupil's book, pages ,Comparing Sets of Objects

sIdeas'

Two sets'of discrete objects, can be compared

without counting. -. .

One set will have- morneMbers, as many

members 'es), or fewer members than another set.

Examples, 1-2
.14

--Debcribe the bets on each,page. Read the'

instructions to the children and then ask

them how they could compare tie sets without

counting. Call attention to the flannel

board,pattern and suggest to the children

that they'cohnect each member'of one set to

a member of the other set. ,

Example .,j

This page shows members of each pet in varied

....positions. Emphasize that liositionidOes

not influence the pairinglcu may iant'tca,

read the instructions for this page,'nofing

that only one of, threi choices is t9 'be made.
ti

.

a

t

I

J
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Comparing Sets of objects

.

Tell without counting which set has more members.
r

ac ,.*

.

.

r .

!Set has more-members:

Set B.

;
14,

-

1

0

a

1

4,

/
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Comparing Setvof Objects,

s

2. Tell; without CoOnting which set has feiver members.

Nit

. _

soie-
err '41:1.

e:

Set C

has fewer members.

,

i,et .1)
4

146

313



fewer members than

, Set E has s manymembers'as

more member:I/than,
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t

Comparing Line 'Segments,

'Spend a little timrin reviewing linesegments as

.introduced in Chapter Ili: Then, on the Chalkboard,

use a "'straight" piece.of wood to draw two line segments

of different lengths.- Draw the line segments in different

piaces.on thechalkboard so the children cannot tell by

Observation,which line segment is longer. Ask how the

longeillength kightbe fmund.

Direct the discubsion so the children see that one

picture:of a line segment cannot be moved over to the

other fn order to compare them. Connecting the segments

will not help. Ask what else could be done.

Some

We'could Use something on which we sett mark
0

° one, line segment and move it over to- the

other line segment.

Does Anyone have.eny idea what We could use?

,(String, yarn, the piece of wood; etc.)

children may:have had an inch rule or yardstick

introduced to themat school or hote. Accept these

answers but direct the children to utiliieone of the
*

.more intuitive approaches above'.

.

After determining whichaine segment is longer, give
a-

each child.a piece, of yarn or string, and direct the

Childrentelattention to.page 148.

"Pupil=s book, page 148: Line segment_

Ideas

'A line segment is a straight curve with

two, endpoints. Theline segment XY can 41

be named as .IX.

' :Examples 172 , tGa

.

These examples serve as aAhrief revieW of the above
4,

0

ideas.4

a
315
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One point is
,
named R.

t
Another point is marked.

Name this point 0.' ,
,

Thew draw ,OR.



Pupil=s book, pages .9_152: Comparing Line Segments

Ideas

Two line segments can be compared by laying

a _Copy of one'on the other.

A segment is Shorter than, longer than, or

the same length as another segment.

Example 1

Give each child a piece of string,,or,yarn

longer than 5 inched'.

Call attention to the'twdsline segments ;and

tt,-the question.
. .

-

Read it -aloud with the children.

Direct each child to place his piece of yarn

along' AB and to pick up the yarn at endpoints

A and B. Then ask the children to place the

yarn on CD. Ask which line segment is longer.
11-

Example 2

Use the same procedure for this pair.'

Examples 3-5

These examples stress the comparison of segments.

The words "shorter" and "longerA are read and

used, -

.Example

AB and CD are the same length. Encourage the

children to read "is the same length-iS" and to

discuss its meaning.
.

ixamples 7-8

'

This page reviews the main ideas of the section.

- 317
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iComparing Line Segments'

3 34.
4:

.. N. -
A 13

0
C -

, )
Which line,segment.is fonger? A B s

.

I

2:

H'Which line segment is shorter? C g

0.

r)-1
1491-

s -*
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Comflaring Line Segmehts

3.

S

V

.

P.ut a ring around the correct word.

. shorter
AB is than "dii.

longer

9

o$

O

R

S

rr

Ed a ring around tiie corral word.

shorter
- RS is: than

sr

159;'" iq
0 J'aj

j
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Comparing Line Segments
C.

Write a name of a segment invach blank.

CX is shorter.thart, , .

HJ is longer than BA.

AB, is the same length as DE .

Write the correct word in,pach row.

CX is than AB.

At is than-.H).

-05 , is '-,than

#1.5.4 9 1



V-2. Congruence of line segments

Objective: To develop an,understandinglof the meaning

of congruent line segments.

Vocabulary: Straightedge, congruent, matching, model.

. 4

Materials.'A large sheet of /lewSprint, individual sheets

Of 9" >5 12" newsprint, pencils.

Suggested Procedure:'

. .

On the chalkboard, draw four line segments and label

tha-endpoints as illustrated.

X

Ni

0

Ask whether all four seem to be the same size. It

. should be rather clear that XY is longer than AB.

Ask whethet XY might be exactly as long as One of

the other two.

,c
When two line segments are the...same size we say

that therarecongruent.

Restate the questiOn: ask whether

.'t9 any of the other segments shown.

XY is.congruent

Discuss ways of finding out. Observe that the most,

direct waY0f it could be done, would be to pick up
1

and move A'-up against MN for comparison': But XY

cannot ba.'moved.

Fold a ,large piece of newsprint.

e

*"1

..322. -
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Label them.

Fold.,

This edge (Indicate the fold.) is called a

straightedge.

I can use this straightedge to make a copy

of line segment XY. IYwill place the fold

on XY and mark the points that match X

and X. -I will-call thei and F.

"4

1
c

f-

Took at line segment EF 'on the fold. . Is

_it congruent to ,XY? (Yes.)

ii T
emphasize at our test for congruence is necessarily not

I I -

exact: first, because the chalk marks are not exact/

second, because our eye is imperfect.

r.

Tiest EF,ty.agatbst the other line segments drawn 'on the

bOard-. Di cover if is the same ze7.- AB:"' (Po. )

?'MN?. (Yet.) OP?. (No.

Is EF congruent to NM (Yes.)

We know EP is also congruent,to it.

Is MN- congruent to Xil (Yes.1

Is XY congruent to MN? (Yes.)

:1/

%

%I

-\.: .323

r;
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or

'4&

Recall to the children that we could not- compare XY

with MN directly, because we could nbt move either one.

The way we establishes their congruence, was to make a

movable/Copy of one and match'it to the other.

Distribute the smaller pieces of newsprint to the.children
.

and.diredt them to foldthe paper to make a straighidge..

Check tosee that each child indicates the fold./7-

Pupil's book, pages 153-156: Con5ruence of Line Segments

Ideas

Two line segments areAcongruent when one

segment.,can be.fitted exactly on the other.

Example 'l

Direct the children to use their straightedge

317

t

to make a copy of line segment by by laying the

fold along the segment and making marks on the. ,.

o fold.Which match endpoints A and B: Call. 17

attention to the sentence in the middleof the

Page and ask children to use their copy to find

Out which segment is Gongrueht to AB.

Example 2

Direct thethe children to turn their folded paper

over for new markings. The same procedure is #'

involved as in Example 1.

Example 3

Here the children neektedecide which two segments

are congruent. Rather than't3 erase 'the markings:

on their straightedges, suggest to the:chip4en that

they refold the.paper in the opposite directitt.

Unless a'ehild is having noticeable difficulty,

him explore the various combinations on his own

and make his own discovery4W

BkaMple 4 .

This page is a review'page. Several'pairsbf

congruent line segments "are to be found.

324
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Congruence of
,

ine Segments

3.

e-

P

.

RS is congruent to

0

Tv.

V

'V

4

. ,
R

(?,B 2 '1.1
. 4
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ongruence'of Lirie Segments

4. Mr'
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issongruent to R-r

IS congruent to X y

Co.
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-3. Units of length

CW'

A

Y

.

o A,

"--,..,Objectives: To develop, through the use of non-standard

units, a recognition of the need.for standard

units.

To develolp the 'Understanding that one model

of a line segment may be used repeatedly for
4

finding length..

To develop the understanding that measurement

does not uswlly "come out even" but betwden

two whole numbers.

,;'Vocabulary: Unit of length, hand-span.

'Materian: String about 12

varying length.-

Suggested Procedure:.

Indicate a library gable at the front of ithe room.

your hand along the edge of the table which is nearest to
4

the children.t.

incs long, pencils of

How lOn4is the edge ofthis table?

Can ypu.tell ,just,by counting? (No.)

Does,this edge of the table suggeqt a liner
.?,Yesr).,asegment *t

4

Does this .pencil suggest a line segment'? (Yes.)

mr..,44,ea State that the lengtho '',. talQ1.p will be found by

using the pencil to repre linesegmeht. 'Show that

the pencil-will be pla long theOedge.of,thet4le to

see how many'n.mes it fits. Note that the pencil fits

more than times but not quite times.
. .

Then write op a chart: ...

. ,

This desk is between and pencils long%

Statethat,the:.pencil has been used aa unit of length.
et

0 Fill in the blanks. .

-.:.

-Begin,,the demonstrationthat a hand-span can

,

3 2 3
s.

A
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- also be a-unit of length by asking a child to go to the

chalkboard and to spread his hand against the board so

that.his fingers are as, far apart as possible. Mark

on the board where his thumb is and another pont

where his little finger is: Ask ith child to take his hand

away, thenconnect the points. to iepres ti'line_segment.

State that the line segent across the hand ween the tip

of the thumb and the end -Of the little fi'-ingecis called, a

band -span.

Ask a child touse"nis hand-span to f'ind the length of the

. "table. Record this length _as. the seco sentence on the chart:

This desk is between and and-spans long.
6

Again, ask a child to find the length of the edge of the
.

table. Give him the piece of string for the measurement.
_

Record this length as the-third sentence. on the chart:

323

This desk- is between and strings long.

- You will then want to telkabour, the limitations bf this-
_

procedure by introducing different lengths of string and
,

pencils. Use yOur own hand-span. Record several of the

results to compare,them with those on the chai. This

comparison can be discussed again, as shown,-following

the use of the work page.

bodk-,page57: Units4Of length

Ideas
34*.

Some non-standard units of length are difficult

to app]* by different people in different situations.

A model of a line segmbent can be used repeatedly

for measurement.k.._

Length does not usually "come out even" in

terms of a unit, but even be described as

"between" two numbers of a 3tnit.

33'0
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Read the sentences with the children. Be

certain they understand that the first answers

"!? are-to be;foundon the pupil PaE60! e second

set gf Elvers refers to the actual desks of the

children. Be s4e varied lengths of pen4ls -are-

being used,by children.

After completion of this page, discuss What

was found. Ask such questions, as

Why were the lengths differentWhen we-used

pencils?

b. What would hapTan if I had used my-hand-'smah

to measure your desks3 Would there be more

or 'fewer band-spans for the length?

c. Do you think hand-spans and pencils aie good

units of length to use every time? Why or

why not?

d.
/

What units o length do you think woulabe

mOTelaccuratei.

e. Why do we say "petweed ar4 !;.' pencils"

'long?

This page should lead to the use of a variety

of units of measurement/such as toothpicks,

erasers, child,s foot, or pointers'to find the

lengths,? joTtabes, the aquarium or chalk-

board, ancrother classroom objects. Always

eisphasfze that lengths of line segments are'
1 E

beingofound. For instance, if the length of

the hall is to be found, the edge along the

.wall on the floor represents a lIne segment.

NIP

*-

33.1
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Uhits of Length

325

,

This desk is between 3 land pencil, long.

I i .4f1.11F2111iNalibilLTemKTM'VT"
This desk is betwee,n 7 and' hane-spans long.

I
. My desk is between and Aodncils long.

,
*My desk is between And I handspans long.'

,

ti

.1 I

157

332
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Masure'and length of line segments

-

Ob'jectives:_ Do develoP-abiliii to use a copy of a unit ..1;

to find the length of a line segment.
e'

7w;

To establish the relationship between.-the
-

a measure of a length, and length.

. Vocabulary: Measure.

Materials: Paper, pencils.

Suggested Procedure: Jo-

an preparation for class draw on the chalkboard a line

segment 3 feet long and beJ,owit a second line segment.

1a/ "foot long. (Do not letthe children see you use -the

standard unit.)

Label the- endp9ints of the longer line segment C and

D' label the endpoints-of the shorter line 'segment

B:

'C D-

B

Explain tha the length of line segment CD is to be

found and tha 6AB is the unit of length. _Ask bow the

length might be found. (Make a. copy of AB.)

Recall how a straightedge was made on the fold of a

piece paper. Sbow'how a segment on the fold can be

made congruent to A. Label -the endpoints S and

;*- d e . ,

as"shaWn.

Er

333 t
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A B

3P

.

Lay ST on 'CD with point S on point C. Mark where

point T falls on line segment-r CD. 'Name this point E.,

Place ST again on CD but now with point S ons
point E4 Again mark where point T falls on CDC

Name this point F.
,T1

"Once,' more .place ST "one; CD, this time with poinip S "

on point. B. Ask where point T falls. (Point D.)

E 0,"

t
F D

O

Now look at CD on.the board. How many of our

units of length are shown on CD? (3.)
-.

t When we count, we know we thirh about numbers.

When we find out how many of a unit line segment

are in7 a longer line segnient, do we also' count? (Yes.)

AvO we finding a number? (Yes.): '7

Expl.ain that the number found.is the measure.
. 4

What .is the measure of CD? (3.)

334

327
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Develop a chart with the followihg '-to,)filled. in by the

children. in dascuselon 6

The Unit is .
, .

The,measure of.. CD

The length gf CD is units.

The measure of ED is

The length of ED is units.

Pupil's book; pages 158 -159 Measure aid, Length

Ideas

The measure of a line segment is a number.

When naming the length of a line segment,

the measure and the unit of length are both

used.

Example l'

Relate this page ,,to the chart work on the 1

board. Ask the children what the unit is.
I

(RS":) . Ask the children to,. make a straightedge

to mark off the unit RS, and to use this cony

of RS to find the -ntunbe;, fittings of ES"'

on MP.r Read the. seStences and help the phildren

determine the correct answer for the first two

measures. (1' and 2'.)

Example 2
0/

This liege differe only in that children are asked

to`write the 'length as .4 units ...(KT is the unit.)

Example 3.

Note with the children that AB r
is the unit and

-

that BC, CD, and ,DE,) are congruent to unit 'zr.
Then helii them to ,see that the length of any segment,

can be related to the unit by counting the number

of times AB can be fitted:into the &-galent.

This page can also be used 't'-,e4enrichmett sincce the

last few example13 involve mare diffi,cult reasoning.

335
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Measure and Lehgth

329
vJ

R 5

Unit.

:

M

The unit is R S .

The measure-of WS' is /

The,length of MR is 2 units.
9

The measure of MR is 2

.4

ne

H -4

do -

The unit is K . -

Thafneasure.of KT is

'The length of HS ;1§ .. 1/48

The, measure of HS is
. ,

units.

4'

36
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A

a .

, '
. .

;

.

,.

.
I.,'

*

.

.

.

. . . t .
, . .

.
.

AB is,the unit. .

..

. . .i. '

- e

.

. z.
.

The length of AC is 21i4r.k.
- .

_

,
,.

. 9

The measure of AC is . .2
.

" The length of -AD is j ,/z 6J
. . . -,

.
.

..

in, -a .The measure of AD is . 3

,

-

Theemeasuret'of BE :is , 2 . ,
.

. .

. ,

.

N

.

. The length of BE is 2.2,id,iy-.

.

The measure of CE is 2 . , . .' .

.. °

.t.

.

,
The length of CE is 2

.

-,

...
Awe .

,tt., .:.;,
-sk.... ..

_

.,

-- .111;;;10, '..ffefifi. : :A 0 .
-...1.:j..-7.,?::...:."--7.

..-,...: .. .:-- o
E os congruent to AC , and

.-- ,,
.

..04,.

D is tongruevt,to 118 .', 86
.,.

and _;'C bin. .
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37-5r Length to.the'nearest unit

Objective:

.
Vocabulary:

1P.IY

Materials:

To introduce the idea Of measuring to the

he est unit.

(No new words )
4

Large sheet of newsprint for work' on the'

board.

Smaller sheets of paper for each child.

Suggested Procedure:

Diaw on the board John's hodseas,,shown. Show Bill to

be-crossing the intersection to go to house.,

.Ask-if Bill is nearer to two blocks than to three blocks

away (2 blocks. ) Sh9w that Jean is walking toward Jo

house in the opposite di/&tion. Ask if .,ph i nearer

to ohe than to tiro blocks away. (2 bloCks.
1 Al*

! !

.

331

Bill John's house
6

. ,
ex

'In'preparation for class, write on the chalkbo d:
1.&. _ .

. The length of the table is greater thin . W
a

A :

(11) pencils. (Numbers given here are exaluies onW).
I 0

The measure of the table is greater than (lie:,

0



d

The ,length of fire (table is less than (12)

pencils.

The measure of the table is less than (12)'"

I
- The length of the table ,to 4he nearest pencil

-unit is (il) pencil units.

The measure of the table is neare'r to .41) .

than to' (12y ..

In' another place on the board or on e, hart .write:
. ,

The length of,theAable is etweert and

pencil units.

Suggest the a; pencil again -He used t 'find the length of

the table used in an earlier lesson. Measure the edge of

-the ta bl

lay

. D6 not .pick up the pticil tire Vast time you

the tql.e. If the pancil,will not balance, ask

a d to hold it in place.- Use chalk 'ie, /ark thk:table

at the point where the fast full' pencil unit is completer'

This procedure is to avoid having to remeasure the t
ce ,

if the pencil. i accidentally moved. c

With the help of children, complete the sentence, above

. which asks fol- the length nbetweeni the number of pencil units.':

.Direct a child to read th first two, sentences iii the group

of. six sentences. Complete tEe sentences with the Help C

of the ,children. , :

ioLlow the same,procedure with the third and fourth Sentences..
.1

.,
Have several_childven observe the pencil at the end of the

table to "determine tle numbers to be entered- in the fifth

sentence,

Is the measure of the' table nearer to (11)

or to (12) ? .(n.f)
. -...... ,..

.

We say the medsure. to the nearest pencil unit
.:

is 11.

11 is nearer to the last pencil'unit we used

than 12 -

.



V.

1

, Tiesenecin a chart several otheexampaes Of )11 idea. Of

"neallikuntil,the children are at ease in marig the

distinction between using one or'ianothers number.

'Ow read the sixth sentence on the board. Ask:
.

If:the'me asureOf the fable is dearer to 11,

Mast is the, length of the table to the

nearest unit? (11 pencil units.)

Remind the children that-the length incl&des the measure
4

and the name of the unit,.

Pupil's bdok, page' 160:

Ideas*,

N4
Length to the nearest unit.

LengthAren be measured more preNsely by

using the "nearest unit".

Read each group of two sentences together.

Let the c'hildrell fill in the blanks based

on what they see on the pupil page.
/

page is not
/

a measuremen of their own desks.

Following the class use of this page, ltt the

chilgerciii;d the*lengthof thein desks.

Askwlot the`measure is when a length is given.

4 333 _

^
0 ,

If time permits, choose other appropriate objects.

not force the distinction between Measure and

length, butin questions you ask Ball atteniToni

to the:ideas:

Is-the Ai-drure of your desk nearer to

M. 4_ or to 5? ,(5/

What is the length of your desk to the

nearest pencil unit? 4. pencil units .)

AA
It is-VtUggested the preceding e:Oeri'en es take. '..,'

;.:.

at leaSTZTleClass periods r

34O
A*"

4

e'

a.
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Length to'theflearest Unit
. .

P. s '. . ..-
,

' 6, . . ). ,
a-

1

I
The length of the detk is more than 3 pecils. . .

. .
,the measure of the desk is greater than J . -

: .

The length of the desk is between ` 2 sand 4 .'periciis. 1

...

,

)4:he measure of the desk is between j and l/
, v

The measure of the desk is nearer to 4 than to j .
*

.

'The length of the desk to the nearest pencil unit is /7/ '' pencils.



t

o
i
A

. -.----.... .

Introduce on the chalkboard- a line segment which is 4.
0- .

inaes long. (The points could be marked before crass

and a "straight" piece-of wood uscd.for drawing the line

segment when needed.) 'Label the pOints S and T., .

.- .

Beneath line segment, ST draw a- 10-inch'linesegment

and label the endpoints G and H.

Fold the lAge.piece of newsprint -and 'ask, a child to mark
e

points on this straightedge tQ indicateA.line segMent

that is congtMit to line segment GH. Have prepared a

large reading chart with sentences similar to those of

the previous day. 0

The 'length of ST is greater than

The measure of ST )!sgreater than etc.

Differentchildren should be asked to complete the

4' measurements that are necessary to,the sentences. Care

should be taken,to see that all the childreA have
-4 1.

opportunities to read the. sentences from the boa.1-d.'. Severa,),,

children might be asked to read the sentences together.
, .%0 Cfr'

Pupilts book, page's 161 -1,63: length to the clearest Unit

MA

cases the,length,toithenearest unit .

than the actual length; in-some cases

Im lome

is less

grea

Is
Examples 3-10 .

Help children prepare a straightedge from
e . ..

i. pdeceS'of paper distributed.: Help 'them

complete the first Page; then assign the

other paw independently. Ask in which -.
-

A
A. direction each sevent is tolhe measured.

- . t'V

II

342

t.
335
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Length to the 'Nearest Unit

A

Unit

B

The length of CD is greater thgn

The measure'

The measure
--;

;rye length of

:3 units.

of CD is greater than 3

of .CD is less than

CD is' fess than

.

-1.1 Units..

D

The.lengthof CD is rwarer to . units than to: tinits.

The length of CD to the nearest snit is 3 units.

0

.4

t

6.

P -
the length of RP is greater, than 3 Lunits..

The measure of RP is greater than
.7

r

Std

The length of RP is.less than

The Measure of RP is less than
4'

4/ units.

4
a.

The length( of -VP 'is nearer to 4 than to , units.

The length of RP to the nearest unit is

c. 44

units.
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. .

Aeriith. to the Nearest Unit

A B ,Unit

II

The lengtivof .to :the dearest Unit is
, ,

-
The measure of AB c to the nearestimit'is

S C

- t 0

a-

Unit

VA

)
)

Tie length of CD to the nearest WI is units. -

) . * I , ,

4.-

. u
".-' The measure of CD to the nearest unit is 7 ,

! - % 4

a S 'Unit.

,)

The length of Ts to the nearest unifis units.

.4 r

"

4
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kength to the fslekeit Unit

-7.

4

.The measure of T111 to the nearest.unit is -3

Thee length-of WP 'to the ne,arest.unit is J.-

R.

Unit..

T

f

The length of:- LR toihe nearest unit is 8 units.
.

The measure of -IP, to-the nearest unit iS 3 ,

5/

P

x Unat
. ,

The length Of TR. to the nearest unit is 6 units.

1/

I

T

I

,r

f

.

, 1,6345
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Using a standard unit of length

a

vI

./ '339

Objective: To develop understanding of a standard unit.
.

Vocabulary: Standard unit, inch.

1 3by g

each

Suggested Procedure'

inch taiboard straightedge for

Ask the class what b jaa----aculd be used if the children wanted
,

to play kickball. Aslcwhy they' wou.ld not use a tennis ball

(too cna1 bas eb aa, (too hard), or.footbOS (not the right

shige). . .

Sllthemrt 4t all baseball tears that play r gu3arly

crib each other use standard baseball. A standard ball'
/

ds one that must be of a certain. size, weight, and material:

:L6lain that there d2e units of measurement 'that are

standard. Read the following sentences, adking tae clgss

. to fill. id the 'correct word:

Ne drove 45 (miles, ,minutes) to Grandmother's

house. s
, ,

.- .-

.

..
/ = We big 3 (qts., gal., pts.) ot milk 4very NV

1V5
i f

% ''

Itt was A WaTin day. .,The therm6meter read i80

(degrees).,,,

'

Ist

I weigh 65- (pounds).

It took me 3 (hours) to clean the kItchen.

/
Point out thht mile s,hours, quatts; gallons, end pounds

_ -

are standard units. A mile is always the same aisitnce

whethdr it is in 'Iowa or in California.

-

.11'.plain that long ago people used ,parts of the hoc .as.'

unith:.:of leneth. Adk how the

Are not the same length. Ask

'. other -prates of the boay would

.-peo

-
.e

class.knos that lit:id-640e .

the class if they think,

be the same- for differeit

$

()

.

I

_

,

/

.0"
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.4,

." 1 e ,

, ,

.'14.Cohpare the feet of several children. Using pieces of'itringt,

let - several children,find the length from the tip of their

nose,tvith face turned to the left, to the tip of fingers on

their right hand-otstretched to the right. Compare,these

lene,hs.- (Many Oeople still estimate a yard in thisvay.)
_

Then ask if rencils, hand-spans,-and other parts of the_bodi

vOuld be called standard units of length. Use these
57

sentences to check ilndPrstanding of nonstandard. and standard

units of lehg. 4

, 1. My desk is 5 hand-spans long., (No.)

2. Our door is 9 pencil.unitS high. (No.)

3. Our flag is 2 yards long. (Yes.) "

4. The, corn is knee high. (ko.)
cr./i

5. I live two mi/es from school. (Yes.)
.

Provide each child with a:vtagboari strallghtedge. Point'

out that its edge is a good example of -aadne segment. I
, 0

On this edge, hair the children mark a,line seghent

..° congruent to theVinch, shown in the Biariple I on pupil
e

page 164.' Label the endpoints 0 and 1 with ,0 near
0-

tha left' end but not at the end.
" ;1

Papilts 'book), gams 164-165 .; .us4nF a Standard Unit of Length
,

e

4

.

ideas.Lig.

Tte inchls'a standard unit of length.:

Length of a segment can beobtained by

beginning at either endpoint.

Examples 1 -5, page 164
S.

These exammles are purposefully made greater
-- , --, . .q

. i

than or less than exact measures,to avoid

the inaccuracies'that.can easily develop ks

children use these models.%

'

IP Review what measure And length are to ta
nearest unit, arrow an inch. : -

Ask the childen to 'Is$ their-tagboard inch

along CI as magy'times pa5 it will fit: 1,,
e

.

3-4.7
. a



r

Some of the segments are named from right to left.

Since only one inch is noted on the straightedge,

the measure can be noted easily fromoright to left.

This procedure can' be checked by using a colored

pencil from left to right or by erasing the Pencil,"
di

marks.
.1,

' 0

.o ,

4 f

**;

.

O

.1

(

o'

,
iS

- a

.1"'""*".
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-thing ,a StAnclaril,Unit of Length'

ar

Inch

1'

The measure Of CD, is . 4 .

4 inaes long.CD is

Length pi GH is inches.

,

349-0



Using a.Startdard Unit of-Length .

343

KJ is 3 .' inches long.
tr.

7.

The measure Of ON
as

is ,5""

The measure of NO is

04

8

e/
L..-- '0}

Irs r

Tie length of WX is I

O

YZ inches long.

S

The le_ nbth of RS. is 6" inchesThe

The length of Sit isi, ItZ,e,4, i ;
I ,

r . C

J ,

`165165 .3 5 0
,.

, I I

i
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ifinear scale

. Yr

Objective; To construct and use a linearscale.

30cathi2ary:- Linear scare, ruler, foot.

Materials:. Straightedge for the teacher and individual ,

ones for the children. .(These have been used

previous to this lesSon.);rbardboardstrips

one foot in:length.

Suggested Procedure;

Distribute the
.

straightedges used in the previous lesson.

'Ask the children to turn to page 164 to check that the

measurement onktheirstraightedge is an inch. °Mark a

new congruent line segment beginning at the point marked 1.
V.

)
How many units have been marked,ofg_AltogethepT6'

c

(Two.)

What is the. measure. of this new-length? (2.)

Direct the children to show this idea by,labelipg,the new
ts

point as 2. .0ontinUe to mark congruent line-segments of

the inch unit Until a total of five. ai'e marked.

.1 ,

0 1 2 3*. 4

Compare the straightedge with a number line: Point out,that

this part of a number line iS called a, linear sale. ',I

Ask the children if they could use the line segment between
. .

2(

and 3 to measure. one inch. Help them to understand that e h,

of the. lengths between any two consecutive numerals is congruent
.v

to the inch and therefore measiu'esjihe.same length.
1

i
,. I .=1 .:"-t

1- i- -

ef

t

'

3'5i.
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Continue by letting the children measure their own pencils,

a piece of,paper', their erasers, etc., and report resultg

to the class.

Same children may measure byplacing.the endpoint of the

object to be measured exactly at the endpoint:of the

iiiear scale as is done with a ruler. Be sure they

understand that the endpoint of, the object to be measured

Must match exactlythe p of the Scale labeled 0.,

Pupil's book; page 166: Linear

Ideas

A linear scale is a'device for measuring

linesegments.

In finding the length of a'line segment

the point labeled 0 on a scale'should.be

placed at an endpoint of the line segment.

r 1

The scale can be used to find the length of

t

0

the line segments.
4

The lengths giyen are intended' to be whole

,numbers of inches. If inaccuracies appea5,

d they will: with this age group, emphasize

that .each length they-report is to the

a

.inch.

ASS a follow-up, colored strips of- paper- of varying length*

can he pasted on cardboard. Tile children measurean. meaiu all
.

of the strips, then turn the cardboard oVeet0-eheck,

their measurements.
. ;

e

Useefooit,length'cardboard strip to measure variouk.items

the qa8sroam buc do not tell thetchildrenitie.acta6t

. measure. After the strip hgs been used for measuring_i.

w''.severel items, discuss with the children. that its len B4h-1

is anothei aandard unit. We call this unit the'foot.

Compile a list of items in the room to be'ileasured with, ,they

foot unit.
A

t

4

3

-

ry

A

A



0
w

An example of the types of items are'listed: countertop,

window, bookcase, chalktray, jump rope, etc. (Be sure

the 4ildreh know what segment is to be measured on .each-
,

-)-

Let;the children work together in groups of four or five,

'recording_the4engths, to the nearest foot,-Of each of

the items on the chask. (The results among groups can

be-conTpaed ona chart.) Be certain to measure the

objects by starting at the endpoint of the object and
-N

the end of the foot unite CaFe must be taken toibegin

the second foot at the point where the first foot ends.
A

% , For 1 engths children can use two or mor foot

lengths; end to ena7, more easily than they can mark the

endpOints.

A further observation and use of the foot is that fIrcan

ige marked o'tf into twelve pne-inch units and then

used°to measure items, that are less than a foot in

length. Children should observe tilt it is often not

possible to'list the '0 on this font Measure because .

of lack of room. Sh6w a standard foot rule ,to illustrate
'AL

this problem, preferably one with inch markings only.
P

,/

353
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thermometer sqvaegative numbers

Objective:

4

Vocabulary:

Materials: ,

3

4

0

o

,446,

To use a linear scale in measuring temperature

and to utilize the, idea of "below zero" to intro-
,

duce negative., numbers.
0

(Review) fiot,..cold, warm,' 'cool, temperature.

(New) thermometer, degree (c), liquid, negative.

P.i.ctur4s off-things that suggest, heat or cold,
:`

'peach scenes, fall landscapes,(tnowy landscapes,

'clothing for-hot or cold weather, stovesf'refrigera:.

tors,,cold drinks, hot drinks, etc.); (desirable:

hot plate or source of warm water, ice containers

for water), Thermometer,th:ZStan be used out-

doors or inside;'clinical thermometer; large.

-demonstraW thermometer {'commercial or teacher

made) with movable ribbon and including a special
o

P

mark at 32 large dittoed pictures of,thermometers.

4 ,Suggested Procedure :

Scientific ntters, aretclosely linked.with this unit, but

because we do not know whht the science sequence has been,

we will diszsUss the thermometer purely in terms of linear

measurement. The teacher should bring to bear in,,the dis-

cussion of temperature whatever she thinks would bp desirable:

the notion of a liquid, the Concept of` freezing, different

freezing points f,vr different liquids, etc.

Ask children. what they'might do to tell someone who is not

there, a grandparent or friend in another pa'rt of the county

tdr instance--how hot or cold it is here. SOmeone will

probably s ggesltusing a thermometer. Childred may be

interested know that theyord itself miens measure (meter)

of heat (thermos).

e

Elcplain that the thermometer we are.tal4ing about is the'typ

use for measuring'the temperatureof the a±r in the room
r

-.: 0V . I"

, or outdoors. There are other Special thermometers fou the

.i.t.
I, .

oven, for taking. a pers 's temperature, etc.

e

o 0

355
O
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Discuss freezing levels of various liquids. Explain that

both mercury and alcohol are used in household thermometers
. .

(because of.the ease with which0 they expand d contract,
. . . .

and because ordinaryoair temperatures usuall ^ are,lower t

thantheir broiling Ants and higher than their.freezing

points. 40000
NL

t
Use the demonstration thermometer

downand ask the children to tell

shoWn would be hotter or 'Older.

. Move the ribbon up and
fo,

Aether the tempera-0.1re
*

Recall with the class

thiat when we measure line segments, we, heed a /unit of

measure. Explain that the Standard unit of
%

ir
for temperature'is the'dAgree (

o
). Write the word and

--.....)

.4° ..
the symbol on the chalkboard. . .0 .

,
,,

Explain that, we readia, thermometer to the nearest unit`

by finding the ~mark closest to ihe level of the liquid in
u

easure used

tha Woe% O n most thermometerp there is a mark on the

Aale for two degree however, numbers are usually
. r

,tot printed for each mark but °lily fqr every ten degrees

(every five marks). Check thremperature of your class--."

room and, of the ;fir outside and have children show hp:wthe

demonstration model would read. f

.11

349 :

V . ..
.

Tellthe children tic Most temperatures indoors 6r
-

outwinter or summer; in America, Africa; or,anywhrk e--
. : I

fall 1(etweev04l and 1300 shown on the thermometer. ,

. . , . :,

PointQi.i...tt,*
?

e special mark ate 32 °.. Expll aid 'that this
,i

s
_.

the temperature at which _weber turns to ice. '''4 home

freez'Or usually stores food a& 00. ° .

...e _
. ,

..,,Have children observe that the th06rmgmelr* looks like
) ° k ,,1,

a number' in an up7and:down positione Tf children
-'. are +-

.
....._

e% ,

ngt familiar witil:etlrestionsPlike "ten below, zeroes sify that . ,

g 0 , , "t .

when a-temperature is colder than zero, it iscallerliblow

zero". To show this temperature a minus sign is. used.' Point ,

to the mark Just heIow zero°on the thermometer.

4 -*-.4. 4-

'3*

*1 .

.3Z6
4

o
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350'

,

C

t
''

fv.

f.'
How such colder than zero would this be,

-,`,.'
(.2 degrees. )

Write 2 on the board Point to the next mark, and repeat._

Continue and note the markings at 10, ^:20, ancl. :73C.

as you get to them. S So,.
... .

.11,,

Ask how much colder 10°
.

belowi' 0° is than 0
§'

. (10°1)

Ask how much colder, 15? below is than 10° below. (5°.)
"--

When the principle seems to be understood, ask host/mug,

-coil 5° below is than .5° above.- (10°0' Ask now much
. .

colder 10 0 'below is than 32 0 above. If children have
,

. ,

difficulty in 'seeing this, have'them count'dh, the scale

(by twos) from 10° to 320
, .

, ,
Point-to, a' da-SWirig.o the number line as ehown below.

,' Remind children,that the arrows at the ends of the drawing

mean that the'li4 goeS on in both directions without end.

0 1 2 3 4 .5 6--,7 8 9 10 11,12 134
p

We have shown pointp to the right of 01 and

we know there are many more points, to the,, right
.;

of theie on this number'line. Wevcan also mark

liointato the- left of 0. (Do se.)

If 0 cr.s 1 less than 1,' what do you think is

'true about the "first, marked point to the left of

0? (It is 1 less.than zero.) -

.

To show numbers less than 0 onc.the number line,

We write a minus sign; a little higher than usual,

like this: 1. We call tic "negative one".

The the'rmometer 5an help us le.4n some things about

7/ negative numbers.

1 on the number line, and show 2, 3, and

(Ant to the:pieture of the number line.

Is 13 less than 14? (yes.)

That is why 13 is to the geft of '14 on this sN

, :357
4

4

OAP

V

10



. ,

number line. On this number 1* the numbers

become less as we move to the left.

As we go to the right on this number line,the
.

'numbers bebnme greater and greater:

,

Poietto _ ;6. Ask whether 6 is greater than or less

than 3. (Less.) Ask whethe2 1 is greater t'nitn or

less than 5. (Greater.) ReV,Iew iniquelitY. symbols ,

(< and >). and write:

0 ,

.6 > 3 2

-<% 3

-Ask a chnd to compare 2 with L. ( 2 > 44 Continue

this practice at your discretion.

Return to the thermometer. Asis. whether LO ,is greater then.

or less than 30. (Greater.)

As -.7kgo do_ 'this numbeT line; do the numbers

becomereater or less? (Less.).

Is 20 greeter than qr less t&..n 10?' (Less.)'

Is,2 greater than or'less than 2? (Less.).

4 we go ub t'F.e number line, doAhenbmberS become
O

1i
greater or smaller? (Greater:)

Is 0 greater th$n or less than .2/ (Greeter.)-

Is ,16 ifeater than or liss than -16?

(Greate,...) 't

Is-41"*"16 greter than or leSs than .16? (Less.)

Pupil=s book iFoage 167: ,Writing temperatures

Ideast

The thermometeris used to measure different

temperatures. 'Numbers belosezero are'written

with the symbol (-) and are caledoegative

numbers.

Page 167

4

sa: 'children are to write, below each thermometer, the

, t'eexperature it Shows: Quest4ons phouldibe discussed

in class,'
. ,/

-

358 4t,
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'Puni.110 book, page l6 Using Negative Numbers

41.

,74

r

Ideas

Numbers, including negative.nUmbers can

be compared. Negative numbers are less

than while number8,.

;age 168/

ti

This page.is optional.

understanding of order

(-64 is greater than

-1c.har. 369, etc.)

1

te.

It will demand an

of negative numbert.

-65, -475 is less

4

7I



Writing Temperatures

I

72 ° q,52°

Bich temperature is wafrbest? 7 -

.11.6

100

90

so

70

60

50,
4.0

30

20,

10

0

-10

-20
-30

'ff

353

410

100

90

80

70

60

50

0 0
ich temperaftires'aire below freezing? 30 -10
ich tertiggrature i,s coldest? .--10°
ich temperatdre is nearest to the tempera our,room? 72

,
14.

4
4'

72- 91

d. .

3 0
1.67

O

4
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Using Negative Numbers .-
t

-

Write th4 missing raimb'ers.'

,,. -. .. . >

. ,

1

t

Write < at >.

35' 22

2 > 0

2 71

-3 < 3

6 e 2

,,,1> -35

-213,

1' >

::46

<

> .-82

.7212 < 4 0

51
,)

I

14 < 16

-1 <

5 3

-5 3

4 -42

-78 <1.4 20

'65 < -64

475 -56.9

15'4 > -32

82 4 83

--423 > -424, .

72 < 79.

1

98 >

'17 <

42 >.

67

35./

13.

-5

; > -,2_

-49

1498 < *24

-21 j.": -22

-38

-68 c<. -44

-.831 82

>. -- 6.

'4' 724 , 72

3,6a 61
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Further Activities:

The t4ennaneteiscaleimakes an interesting method of,,keeping

scare in team games. Children are separated into teams

... (boys vs. girls, foi- instance) and sent to the chalkboard

in pairs: They may be given any sort.of,problem to solve.

The childwho firlt9gets,the correct answer scores trio

paints for,,lhis team. If a chi_ld gett the correct answer

but is slower than his rival, he scores one point for his

+. team. If a:child gets an incorrect answer, 2 points are

subtracted from the.team:s score. Using a cardboard ther-

mometer, as shot below, keep score fore one team with a pin
3A

on the right of the "tube", and for the other team with a

mingntheleft. At first, negative scores are likely to

be shown *(one team is "below zero".) and children von

ldarn to tell how far ahead or behind their team is.

This gape may continue for some time, perhaps as a way of

using occasional short teriods of timewith one team .

*aches a given score.

. ,

t
,

25

20

15

10.

5

0

" -5

-10

362
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Thaptel:,V1

COMPUTING SUMS AND DIFFERENCES

.Background

'Section VI-1 reviews the decimal place vallie system

for i4iting three-digit numerals, using tabulations

to zhoir the' equivalence of the "hundreds, tens, and
. .

ones" form, the expanded form,zan4k usual ford, E(s

' in the examples

357-

I

hundreds, 2 tens,: and 6 ones 300 + 20,+

The equivalence of

with

3 hundreds and 2' tens

'

32 tens

;It

is also brought out.

Suction VI-2 begins with adding and subtracting

tens, writing, in both horiOiital forth, as in the eXamPlet

40 + 50 = 50,

- and also in vertical form ,

4..

0 ,AV ;7'

40

..

' It -then proceeds to sums like 42 84 = 126, where

both tens and ones are involved. To try, to keep child-

ren aware of. the Meaning of the''11.TOCTS;only the ex-
,

paneled forth

4 40 + 2.

8o + 6
4

120 +:6 =,426

is. used in thieBection; and there is no 'renaming of

ry

ones as tens ("cartying")_or of ieps at ones

("borrowing"). We avoid thd terms "carrying"

1-

363

and ,
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c

"borrowing" as not being descriptive Of the processes

involved.
I ...

.,
Section VI -3 introduces a vertical algoriyhm for

computing sums:

42 '42

86 , 86

4 8 or 120

120 8 4

128 128

Then addition in which ones ,are renaMedias;tens is

presented, in Section VI-4, first in the expanded
-

vertical form, aa. in the example

20 +8

1

3 J. ,%

2011Y + 11 =2"t ..

Here it is expected that, from manipulations with

bundles of sticks, strips of pap squares, ,etc._,

children will learn.to do the renaming step mentally,o. ..

4
as above. However, at the outset and for .ClAildren who

Y
have difficulq with this, the computation may be

written out in til det-ail: ,

41
20 .1'11 = 20 + 10 + 1 -7- 3q + 1 = 31.N

ine itertical algorithm for thii is also presented:

28 ,2 8

3 ....a.r
e> 20

,

11 %

11 20,-,

31 32 ,

Undoubtedly many.children may prefer this briefi.ier.47-

,s tical form; bu-d'a child who would rather Continue with

the expanded form should e allowed cido so.

,;

In Section VT-5 the goal is the following sort of
, - 40.

column computation form:



;

_.

32

17

15

8o

95 .

This _is led, up to by complOation in the expanded

30 +2
..

a 40 + 6

.; + 7

$o +15 95.

:

-Section VI-,6 approaches subtractipn, wherex-enaming

of term as ortg-("borroWirfg") is involved, in much 'the

same,way as Section approached the similar

-,--additicai Atuaion '

.

.-le.61.0n'irE77.-:q6ncerns the use of the letter "n"

to:-.giii,dent an unknown numboi in an equation or word

if we 'know,:' or instance, n is a

...---11:1.4bdi; 'for :which '

'13 - 9
-

. .
ras- poraetiMeS call 4, '.'-$131ving for the unknoWn:

't -- .7/
II if n, is a number for

)::
-44:

.
6.1.

' then; '

. =-.

0' 9.;:fdle. a .npliber. fo. .`
- ---' "-'

ye.-ma"-§ solve for get

"'' 't;';1*'.,

.

-which

n 1.7;

fhg

a

I



An equation like

n = 13.4. 14

is already in the solved faM for b. In such a case

there is really no pant in using un" at ail, because

%there is no,"unknown". All that is,required here is

to iename'the known number 13 + 14 in the usual way:

13 +14 =27.

However, in

naming

word'problem.the-children are encouraged

to begin by namihg the number to be found 'in ", without

stopping to reflect, whether the equation that'results

is going to be iithe solved form for n not.

For instance, consider the following.

e

, :
.

Tom had 13 marblesi , ''

1,114

Sam gave him 14 more.

HolLx9.ny marbles did Tom have after that?

4 "IIIP,( /

Solution. 1

.
,

14t4, 1:: be the number of marbled Tom,had

after that. Theh
t

6 .

n .4 13 + 14' 13
A- 4111 .

n =,27 . 14 ,,. .

27.
- .

,, ei
/

5

,,..

Section VI-p, on the application to monetary units',

,, ,,, , 1-;,',-

,is self,:explanatory.
_

:'.

'''

.
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k
VI-1.. Place value

a

Objective: To review the decimal place=value system

through thy' hundreds place.

Vocabulary: (No new words.)

Materials: Sets of small objeCts for Coantin,4,:sUch

as toothpicks,' beans/buttons, 'Ceramic

Suggested-Procedure: -

Use 100 counting objects and ask a child to partition

'ithe set of objects into subsets with 10 Members each

;"until therd are 10 sets.

Draw these charts on the board:
An.

-Numeral- hundreds tens 'ones tens ones

100 1 ; 0 0 _10 0

146 1 4 . -6 6

_95 9 5 9 ..5
2i 2 .

1 0 21

Disetiss with th*e11,1dren the method'of-recording num

'hers in the chart-and ask in what ways 10' tens may
;

-.."Elerecorded. (See above.) Using objects, as before,

have sets of ten'counted to show many different numbers,

recording as shown in other entries on the chart above.

book,_page. 169:

Children are to complete chart, showing a numeral, the

same number as hundreds, tens,and oneS0 and the number

a? tens and ones.

FUrther Activities:

.r'

Mark manila'envelopes ea a separate letter of

ihe.alphabet: L each e

*

e glace a set of graph

try



i
: *

:
, ,

,

1 J/

r
..

...
paper bl,Ocks of 100 'sqUares, Stripa of , 10 . squares,!

a .

.

.7.

ei and strips of less -Ulan 10 squares whi*h. the children- -'
4

are to -count as hundreds, tens, and ones.
---- -

ar:

Give each child a:pdper with a chart form as shown,

below. Then' giyd each child an envelope and ask 'hinl .

.:.0 :.

to count the material and record in ,the propel row
,...

the nundreds, tens,. and' ones and both numeral forma, as
.. ., ,,

Whenillustrated in row A. When they haye completed work
.

with one envelope, they replace the contents, get )

another envelope 'and works:witth this as they have worked

other sets .

hundreds. _tens ones numerals
.

A 3' 1 6 300 + 10 + 6
.

316

B .
v ^ .

1

.

C' '

...

.

I) a
.

-

E . . __

F ____

.

Ak.tes,

,17

O

O
:1
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Renaming N6iiibers

is

210' is.

198 is

2.35- is

71

321 is

150, is

223 is

2 is

1 is

is/

Hundreds Tens 1- `ones

1, 6 , 5

4
\I

1 .

)
f I

.

9: 87 .

1 4 7

...
.,.

.

0
. .

7 3

,/ S,. D

)
.2

.

3

2

c

6 4,..-

..

. .

.

7..

:.

149

O

0

or

or

or

or

or

or

or

or

or

77i" 7,

"Z;

4-363
4 '

Tens .40yies

16 5

a

. /9 r

23 5

,,

7, 3

1,T

_22

2 er---,,

--.-1



, .

' Renaming numbers

o

300.+ 40 + 5 =

Ask what number completes,the equation.

children are fiesitant, remind them that

.hundreds, 4 tens; and 5' ones. Give

- and then ask children to rename numbers

.40

(345.i, If

this is 3, ea ,

other examples,.

such as _152 as

sums of hundreds, tens, and ones. 1100 50 4:2.)-

Apk children to complete equations such as -46

(185.) Also have them express numbers such ies .

ap.the,slim of 2 numbers. (130

+ 5 -=

139

4

'Pupil's hok, Ii6,2170
N,

a

0' ,40.

Explain to children that three names for each ppm

are to be shown: the usual numeral f r.the nvpe
41 6, OPAI

the number as s...sum of hundreds, and ones, and

the number as.a sum of tens and ones.

,

A.

0

o.

S

Pro,

F.



Renarr)in Numb rs

th blanks.
-

.
145 100 + 40 + 5

213" = 200 +f. -I- 3
, `\, 7.-
#S= 100' + k 60 + &

196h,

457 0. 4 L.6-Z1_\ 2
394 '3.00 4' JO.--..

/ .100 + 40 + 0

1ff80 = 100 ± go +-

253=. .20 +

124.--760 't! .20

271 2.ob 70 9

171,_ /00 . 70 tcLi..7",
/1 `,

1590 + is-4°44

11., :20-at /6,

r" 1

d

145' = 140. +,

213 ,= 2 / O +

-168' = + 8

196 = / +

457.=15O+

365

394 = 3f0 +

140 0

180 = 11_ + :

253 = SO +.

12,4 =, 1.20 +
%.

271= 210 9

r1- s7, =

315.9 = :LSO

210 42./O +

.1
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a

a
4

VI-2. Adding and 2ubtractizii: .tens and,ones,

Objective: To add and sub1-.at tens and tkten; without

_regrouping, tens'aed ones.
1

'Vocabulary: (No new 46rds.

4
7

Materials: Sticks ,or tickets in bundle's or strips of

.
ten.

Suggested Procedure:

Review the 3 sic facts whose sums are greater than' 10,

using Drill Doughnuts, flashcards, or- chalkboard charts

such as th following:

7 8

Have a child use stick4or tickets and join ,4 tens

to 5 tens. Ask for and write the_eggation:

.

40 + 50 =9090

Ask what basic fact was used.

to join 8 tens to 5 tens.

How manysi.ensswill be.'in'the union of` these

two sets? (13.)

(' t 5 = socepne

How do we write 13 tens? (130.)

Ask for and write the.equationt, 174

0 t80- 130

Also, wrtte this irertically:

50

80

What basic fact is used?

37
)

.41

(5 8 =13.)
A

a-

j.
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a

-Funil's book.) page 173:
.t%

Children are .to rewrite each problem vertically,,observ-

.: ing carefully the plus andminua-symbols.

11

./
O

7

t

k

e
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1

a

-Funil's book.) page 173:
.t%

Children are .to rewrite each problem vertically,,observ-

.: ing carefully the plus andminua-symbols.

11

./
O

7

t

k

e

. O

r

:
A
O



C.

,Addition c'
f , .

`.! .. . .

4 tens and 8 tens-are. /2 tens.

40* 80
V

7 tens and.i6 tens are /3

70 + .60 .1-30

tend.

.
-i , .1

>

3 tens and' 9 tens are ./ 2 tens.
4 = ,

' -..

369

40.
80

30

90

70

60-.

n

.°

ro

ek

s

7-1 .

.
30 + 90;-t 4,,',/ '20 / 2B ,

,

nem are

50+80'/3O

-9 tesil:;?1

-90 +

11

4 ten$And

/ 3 teris..1 50

. .

7 tens are

/40

6. fens are'

.40,4.60,7 0
o

t

/6- tens. 90

'701
/6a

/0 teas.
t r 40

60

/00-

8 and 9 tensare

+ 9a-t
,P"

" 1-2

*

, .

)g$

tens. .80
.90.
7,0

c.

O



r.

37Q

Subtraction-

Start with 15 tens. Remove 7 tins..a.

-You' tens left.

150.--' 70

150

-70'
$0'

Starfivoith 16 fens. Remove 8 tens.

You--iiav'e tens left.

160 86= go

S.

\

160

- 80
g0

. I

Start with -14 tens.- Remove 8 term.. ` 140

You_ have 6 'ten s _left 6a
1407:,80 - 6-0

4, .1

1 ,

Start with 12,16ns. Remove 5 tens.

YQu,have, 7 tens left.1

120

50
TD

20s 50 7,0
-0 .

A

;

t
Mart with .13 tens,' Reinove 9- tens:

1,tenleft.-

90 r--",

- 4...--,-
3. '''' . Start ffltb 11 -44e

.-4--.- ..
. .

,. ,_.... ,ks.,- do. ,
'- ' 4 `NU bay?

/..;,,, 4iifi-1,10 =
v ..,

A

I :

emcNe .5 110

-50
; -

9e ,

lens left.

.

I

#1

s. a I
' -7 a



or t

I.

',Addition and SuJtraction

Write each problem another way. Fill the blanks.

) ,

4i1

0 + 80 = /1,0.
.

130 70 =

1....,. ....,

7 ".-I ...., , I i

______
.

, , .-

4/'

,

.

.

.

.

50-1- 50 = /44 ..

:71N
_4_4-

r ` j
. .

., I

. .

.

.

.

.

70 + 80;.

.

4..5-0

,

t

.

/60- 0 =
.. i

,

. ,

,

.

. ..-
.

,

150 90 =

. --
a .

. _.

.
e

tQ
4

I .

.

. .(
4

9'

1 .

.

/

..

.

.

140 -.50 =,, 9o.

.
_

.

.

,/zo ,.
.

_.

;

.

.

.

80 ic 40 = /20

e

A,

I
.

',

e
to

/./
' ,,'

t

.
5

.

,

'it :

- ,

t "
t 11 `

1 I'

e

,

f
5.

r

. : 5

.

,

I

t

. .

1-00 7Q`=

, \

Jo
t

,

..

110 740 =

.

.

.

70 ,

,

.

.
It

,.\

/

...

c

160
l,

80.=.
.,

.

.

"I

i

,. ,

. ''

.

ea

st .

.. .

, o,

;5'

.,,

'a
4
65

(

7 4-

,

I

4

I

"%.

-
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,

013
06 1,

44

j,,
Using.sticks or tickets'as,before; have a child join

\ .
84 sticksAo a set of 42 sticks.

%

/row many tens are the union? (120

How ieny ones are there? (6.),

a set
,

of

How oan we li,rite 12

(126.)

Have children,rename 42 and

form, and §hpw: .

40 +2'

- 8o + 4
- _

A
tens and -6 ones?,

8b, using the expanded

120 -1-, 6 126

,Give,othe'r examPles'of this typs,

and solve . prpblems, either at the

and let children write

Chalkboard or using,

scratch piper and,"Show.-me" Cards.

Note:' .Althd5zgh childraire pot to,be°ragaired to t

add:the ones first, and then the tens, you

VV
,

may vish to set peubtle example by alwaye asking

first: "What is the sum of.the ones?"' Then;

"W6t is 4o + 8oV

,p

write: 135
,

4A.sk how this might be

:write.: 100 4- 30 '1'5-
ones first, and write:

1

2161 =

.. %

rewritten._.Childien may wish t,?/

Suggest Oat they think of the

. 5

1
t

4 .

10

,

Ask hOw they will finish rewi-iting.61. ($O t .

,;Sugges that thexi.think of 15 as a number 0f tens,.

and ones.

How FoUld we wr 13 tensl '.(130.)

">" Finish rewriting:

, .

:4'130

3,76
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374

AdditiOn

-34 83 =

50 +

80

76 + 82- /.3".(91.

70+ 6
80 + 2
/so 4 g

s.

- 54 + 92 = /4-t6

A

"'

ti

.80447= ,/.2

' .
-1

111011.-/

9I. ±84= /

4

;

is 78 +\30 = ,/-1242

.

380,
-p

-`j

I
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VI-3. A ye/Meeri:.eagoqfhl:",f`or" addi

' 4 I I: ..: i , . 4, it,: .. ,..* .1' 7.. 0 . ' ,,

'. ' , ' ... i4..7 : : .. . . ' , .'., ,

. Ob6'ectfve:, 7.1,T3 -'ii rock a ,vertiai...1 Ilagori
".',', s, -

_ . 4ddi** iti,vc,191lig- '2idtiiit-4.1i4igfais.-',...
.

...,_: ,. v. . ..,,. , / '°-:;::"- sr .-..d.111;:lt,;-:. --i,, :- : -4% -:\ . -'.,, ..... '..°, - -.,;-: '''':..,.,:::- .... .

Vocabulary: (No
-.

Materials: N0..
14<

, --

Suggested ProCedUl'e':::-, .. ;--TT-7N,.., . ,
, .. '

.., .. --":"' '7,..j4:'`..: '7".744::":
Review w,ith t childrdn the 'method they- il4ye been

usingAoSel4 ;.--.

...-

,./ Firs, we ename 46 .e:-+.! 4"
.,...............:,.

L..._ as 2 ,t,, 3. We ada the: 0

.

and the sums bf Ai

Write:

ow: -6'

2o1+ 3 a.

.,
do this anotherTote can

the

:

numbe4 without 'actualW ,` A15,1

46%. .1 "..

'23

Write:

a

. . .

Whate sum of theones?

We wite it undo- the numexals 'In: the '.one4-,e

place.

What is ,40 4. 20? (60.) ;
o Instead of writing, 60 + 5' across., we can

write 60 here, under the 9. we have to

be, careful' to keep ones under ones, so the

0 of 60 goes under the 9. Now we

-.add again.

,382



o.

eD 0- .:...
- 1 > 6. . ,
-VT t **** .-

D

aL

4

60

69-

.y*.0"":-6; in the', 151e 6.b6mgete'the_-original

gki,*-Opher%t&amples and hall; elitildi:em write and solve
.., ,,

,Trrhltieniroiii-pg the new algorithm. '14

May have. difficulty in writing then sum

.;..:.:,pfLgt,134tens-I.n. such a way as to keeptthe _ones ,colftunn

wisp,to suggest" adding the-tens

;fi.-:;.p.ai-ticularly in such pxoblems as: ....4°/

15A I

PupilislIbook, page 176?

a
Discuss the first two problems with'the group before

.allowing the childien'to complete the page independently.'

14o

147 t

°

o'd

:

--*

O

383.
41,

4 wn
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Aw.

6.34.

0

.4

O

, 47

591
70

/ 209

, s

85-

32 .

0

4

75
21

Q6.
of

0

4.11,
.
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VIA. Computing sums involving renemin tens

Objective: 'To compute sums'in which 2-digit numerals

ancl, renaming of ones as tens 41..re,involved,

using.both expandddand,vertical_forms
-

Vocabulary:' (No new worde.)

.Sticks in bundles of ten and single
;

theater tickets'in tens and ones; or'aset

81. -loaner strips for teach child. (Cut

hundreds- square paper into strips. Writ

1 in each square:

1"

I

1

1

1

1,
1

1

1

-

4
. j

Cut tiro strips ap drt to make 20 ones.

Give dich chin a sheet of hundreds-square

paper, as well as asset of 10 tens-strips

'and 20 ones.)

I.

Suggested Procedure:

_Write: .,
:213 + 1 . .

.
-: ,"

rt:' .

Have a child show that 2 tens and 8, ones Rid one
..4.

- more .it 2 . tens and 9 ones. Show this in expand id

for ,

-
,./- -

385

AO

1379

4



20 +8

1.
.4. (

20 9 = 29

Write'. . ; 4 . 28 + 2 =

Have-a child showithat-t'he 8; single sticks and .2.
.

,'singlestickS may be bundled ito make another ten.

Show this in expanded form:,
,4

.20 + 8

2

20 + 10

Ask childrenfonthe sum of 20 ana 10, and write

30 in the blank to complete the tluation it 2 =

Write: 28 + 3 =

Again have a child show that 8 single stick and 2
,

:single sticks may be used to make abundle of 10, and

thatone stick will be left over.

Write: 20 + 8

nx
20 + 11

We know that we can rename 11 as 10 + 1. What is

20'4- 10+,1? (30 + 1 or 31.)

Would it--be p6ssible for us to find the

sum of 28 and 3. without rewriting 28

,Z s- 20 + 8? Let's try it this` way.

k,.$

'f

. 28 ..

. . .

) _3. .
- tr

We -add the one a + 3 = 11. We write

ii .1elshownbelowi
S ..,

28

11 Z

We ban see by the psitiOn of
4 .

thalt 11 is 1 ten acd one. The

?

\ t

the numerals

fl Jr

41>

V

11?

ro-
'r



-a.

6

to

,441

"

ten is'in tens place, under the numeral

for tens in the problem, and the gine is
4/4"'

in-Ones place. Not./ we add.the tense,* TwO

tens and zero tens is two eens., How do we

write 2 ten s? (20) 'We write '20

with the 2'2. in tens place

and the 0 in on place.

40;

under the 11,

28 x

3

ii4'
ao

Now we. find the sum

28A

o 11 d' 20.-

Have children solv

0
31/

//
.

few more prdblems of this:typ e,

in which a numbe less,heri 10 is tote 'added t a
/ N u

'i number greater bail 10, end in'wELO regrouping is .

.:- .
.1

_ necessary. en proCeed to a problem such at* .
.
f.

26 + 16 .
... 4,

o

e

Have drgn se theater tickets pr pape strips to .1,.

see t : , 6 n e s and 6 ones make one t n and 2
. , , .

_0'
.
onesi and gist

..r

there are, besides
/

3 tend, for a total
....

381

of 4'ftensean,a. 2 ones.

1.. On the chalkboard show expaQ0ed.notatiOn:'

20 + 6..

1Q +6 ,

30 + 12

30 +;q0 +2 = 42.

',Mxt,,show hW the vertical algorithm.may,be used.

St

26

16

12

42 6

38"
0.

?

I

"17

.
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: 382 A.
0 V:

-

*4.

\
.4

'" , t
t Give children opportunities to use both forms, and

allow them to choose the fom they find' best for /them.

A few children may discover that they do not need to

°'Write "partial sums" Of. 12 and 30, but. will proceed

to'nihinkingn-t6 10 or writing a ,pmald. 1, Above the
s.

Men's numerals in the profem. This, need not be disnouraged,

but it is e-Xpec,ted thA most children will continue
p

to use either the expanded forn,Or the vertical algorithm .

presented above for some time.

:Hotel Children may, of/course,yrefer to 'begin, by

adding the tens.

''26

16

30
4.

12

I°. 42 .

bOok, pages 177 -180:

Problems oh these pages giadu'ally become mote difficult.
"4 3

If chilTren have difficulty with the first two pages,
,

give: opportunitiet to useipaper strip as .Shown in

Further ACtIvities. 6

Further Activities: Children place paper strips of 10

squares and single squares onrhilndreds-square papercto

show the numbers to be added. For instance,, Ai. the

sum of 37 and "46, 'a child wouldplace-first" 3 and

then 4 ,tens btf1.156 verttcllyoon the paper. -He would

next place squares for ones in the column,pext to the,

tens, Eind see, that kle'had to static a, new column for' 3 .

Ones;

386



You may do thii:

Use the way yOu like best.

1

e.

50+ 5

8

50 + 13
50 + 1G + 3 = 63

55, ,..

8
.13 or.

i 50
63-

383

55
8

50
.13

63

42 +./8

.

= 0
.

0,

.

,.

t

.

.

.

,

.

.

26 +7

..

.

°- .-,.....?.3

.

a

.
#

.
.

p, t. ,

. 4

.

a ,

k

C

.
.

A .
-45 + 9

1 .
! l

.

.

=

r

-

.

.
.

I .

.

.

.

.
I?

.

... .

57

I

+

.

-
I

.

.

,-

.

6 /
.

.

.
%

It.
. t

.4'

.

.

-.1

t

!

.

l

.

.' ,

. .

re

4§s

t



Addition

.Yob may do this:

,

19 = c'q/

7.4 '4- 2
14 + 9

,- 80 +1r d. 91

r-

You may do this: 7.2

4 19
.

11 .

80

4
4'

91

Use the.way;yOu like best:

'

,

46 4+ 47: =

73 + 17 =

r

'
or,

c

'r

1r

.4 P

72

80
11 ',
sil

24' 56 =

39-'+

r:

_262

Y.

- t r
1

.440 s
.l

4 , 10 .

,..

'..1'
r
...

, I

r
. .

, 7

' -
e.

330

r

178'

a*



1

. ."

o

4

48 = g3

Qr

"'*1 tr'
J \ , 4

''Use -the Way you like best. ,
4

, $.

48

35

ti

.4.-

.

.

.29 + 46

.

.

,, ,,

.

...

1 ...-
1

.
1

e

R

,

1

'.

'

.

6

.

/

,

'67

.

.

+ 49
_

=

.

.

Jae
- ..-

":- ------

..,

. 1

,

.

I
.

.

,

i%

4.,

i

7 25`=1 S13
c

..,
.

1

II

' o

." .I.
! ed -
1 , .

.5.

,

.

.

%

13

.

:

4-

.

,

48

.i

=

r

.

.

i

v./ :

.

.

.

e

.

.

,..ti .

--

efi
.,

64. -k 38 17.
. ,

',_

I

s/02
,

.

.

.

r
.

.

I

.

.

,,

'

, 37
,

-

..-)

.+

i

.

'

45

.

=

.

'8-2,..,..-:___

.

4,

a

,I

. -

.

3

.

. a.

40.
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863

1

Addition

428 + i9 = //7
S

3 .4. 27= _?
9

1

76 +57= /33

o

38 + 56 =

I

18 88 _/D 4,5 + 65 7 //.0

4

9? +. 16 = 8,2 + 49 =.2:_ /

32:2'
180



I

. .

- COlumn computation

Objective: go uge column computation for

three numerals.

Vocabulary: - (No new terms.)"

,

Materials: None.

,

Suggested' ,P1oCedure:

0
Write on the chalkboard:

2

6

°
7 '

387

sums involving

Recall with the children that when they add "from the
11

to they are thinkinil "First 2 + 6 = t8, a then

8 + 7 = 111., Also recall that this is shown, using /

parentheses, thus:

(2 + 6) + 7 = 8 + 7.: 15.

Next,'aa-if the same sumreaUltS', When we add "from'

the bottom'. (Yest) Ask how we think of this.

(First 7 + 6 13, then 13 + 2 = 15.), 'Ask howthis,-

4LthzwyLusingiparenthesea. ((7 + 6) + 13 + 2= 15)

Ask whet,hei we used different addition acts in adding .

from the top and adding from the bottom. (Yes.)

tmphasize,that this is why adding from the top end adding..

from thebottot ate g ood checks oneach other.

9111)

Ndxt, write on the board:. 30 + 40 + 10 = .

Rewrite as: 30

r =
o .

1+0

10 -

t.

"

t

,,...

Ask how we think of this in adding from the tOP.:(First

30 + 40 = 70 and then 70 + 10 = 80.AskIX we get I : ,Y
4

the'same sum when we add from the bottdm. (Yee.) Ask .o

303
I



I

4

r

hpw we think of this.' (First + 40 7 50, and then

.50 + 30 = 80.)
,

Next write 32 + 4p + 1,7 =
-

. 4. 4

- Ask how tt rename each number 'as a sum of tens and ones:

: __ t.,s, 30 + 2
...

,
toc. 49 +6 .

10 +'7
0
.

Ask how this suggests tiiat we might add 34, 46, _and

17. (First, add the 2,.6, and '7, getting. next;

add the 30, 40, and 10, getting 80"; finally add

the 80 and the -15.)

.30 + 2.
40 4.7.6..

10 f7
80 + i5 = 95

Say that we may also write all this As followp:
4

'MO

32

46
'

15

80

95
. .

. -

Extend these ideas to sums of three numbers where hundreds,

: .
as well as tens and ones are involved. Fpr- 'xample:

s 9 ..)1,4b,
s. 52 .4' 87 + 39 =

50 + 2 .- 52 52 .'

' 80 + 7 of 87 or 87=

30 +9 39 ..39
160 + i8 = 174 18 .60 .......

160 18

0' 178- _178
. t



,

Have children work at chalkboard or use scratch piper--

and "-Show - me" cards to work )Problems you dictate.

*Emphasize the fact that keeping columns 'strafght helpa.

in 'preventing errors, and remind .them that gfrood.way

to check wor.k is first to "add dawn ", "add up" ."

°

;Pupil' s *book, ,Pages 181-182*.

' Children ere to rewrite -problems, using either -expandted
o Air

or vertical form, compute the sums, and fills the blanks

to , complete the eque.tions4.

11`

OP

A

7

9

1.1
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.1

.-r Addition.' .

Use the way_yOu. tike best. .

5)
0

10

I

I- t ,

.

S

. r

281+-42 + 53 - /2 3 _" r
r. , !

0 .

o

.* /

'
.

.

.

P4,, 4

.-, 5
5

. + 62. -1%.36. / 3S--
s. / .

/J 13)
-. SI / Z.

noo / ' j...1

. / . -/
. ' r

{4 ..--,
''W, , ' -,

G . .
..

. ' -
...I . }

, 7e
7.4.

...
..

se ',..i
9% - ; `f * .

.. ''.

.

.

.

14 4 39 +. 54 =L07
.,

-
. . ..'

.

. -:. 6 .. 0

.t* *

.

1 # --. it

\
t

.
. .

a l .
. 6

71 + 28 i- 55 ti j /5Y
e ' . , . e.,.

I.. .

,
.

.-

. P. - , t
.

...
o

I1 1

..

.

.

O

.

e

V'
0 .. i

36 i- 79. + 2 1,. `b5-2 .

, .
.

.
' i'. '''<

-. ,';
... .^.." . .r.",

, ,
,

,
i

.
I

.

.. I

-

'
. 1

.
.

.
...

)., .

,

..

.
.

.

.

. . .

t° -. 0
s Vk /

3,0 + 47. +.59 =,. .7 36",----
. . ..

, .

. A

.

..,

.
. .

.
#

..
* .

i '
- ,

CS /..

t'
...

I:4'

t.3,9-6-.
.,.. ,

..Ta.

,

. ,c .
p..,,..::,
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I
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1. ..
.

,, Subtraction, renaming tens as ones -

.
.

,
- ,

'Objective: introspee subtraction computations
S I
( involving 2 -digit numeralt fend the trenamitig
4

I

Vocabulary: (No new words.)'_.

Materials:- Sticks in bundles of 10' and Single sticks,

4 -t Or --theater 'ti ckets : 10 4f

Suggested Procedure:

J

Discues,witOthe children the fact that ill jolnIng sticks

arranged
.

in. bundles of ten and single sticks, they 'same-
:

times found- !SA possible -to make ,another bundle oYtein__

from the single slicks, because they had ten or ten more ones.

Ask a to use a,set of 43 stAlts (4 ,tens and

ones) and remove 6 sticks. If he hesitates, after

removing the 3 single sticks, suggest that,if he

could bundle 10 sticks together, in order to make

another .10, he shopid be able td\t ake a bundle of

apart and remove some sticks from it:

Write: 43 - 6'= 37_ I

" We 'will try to' see how we: could have found: 'r

. the number that would be in the remaining

set if we had not really had stacks.to- work

3 :. t

411

ick -4

Write:

with.

4+0 +3

6

In all our addition and subtraction we liaVe

been ,using basic facts, D you kno'w s

basis fact 3!- 6? (No.) But you do

know a basic fact 13 0. If we an,. rename,_

43 6 a s some number + 13, we will be able

to think 13 - 6 = 7,

; .396,
.?

,
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If we think of one of the tens in 40 as

changed into ones, how many tens do we

liaVe left? (3 tens..).-; So tre can rename

'40 'as 3d\ +13.

30 + 13

6

30 + 7 = 37

59 - '; =

Let s -write this problem verticnil,

thisi

like'

Look first, at the numbers in the ones place.

Do you know a fact that begins 9 - 6 = ?

(Yes, 9 - 6 = 3.) Then we will write the
,

problem like this,,a we have often done:

/
cti

59 50 t 9

. 6 ,6
4 -

Have children finiNthe:computation and

write 53.n the blank abov a to'icomTlete,

the equaticin /

/

N
Use sticks or tickets and give.many examples involving -,

.
*

the necessity of taking apart a bundle of tkn in O'

tO remove ,sticks. Each time, have a-child s ow how the
,

problem would be written, renaminga number i order to

have ldfmore ones in,the opesylace. Includ , however,
.i 14 a ) ,

Some examples in which it is not necessary to c ange a,

ten to Ones,'aed have children explain why. .
.

- -v i i .
1.

book,
.

Pupil's;bok, paig,7 183, 7184 .

1
? .

1

Discuss bli examples .kfore children begin to solve, problems.

Ask,Alich problems involve rendming, with 'ten more ones;

and which do not. If they are able to determine' whether

o# or not they know a basic fact to use in. ones place
.

.

393

/
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with ut writing the problemin the form

59

as .9:11 intermediate stppx they,should be permitted to
/

reiame at-once.

3

. -

4 w)



Subtraction - f J. c 4.

Think,ha f fact you will use:. Then rename.
, ,

\ ....
Fill the \blanks.

.
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7
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.
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-
I a

.... D
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a

.

'

.

.

,

.
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.

=

.

.

.
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,

.

.

.. . . i
r

S

,.-.. ,
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.

.
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.
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Subtraction
, .

Think what fact you will use. Then rename.

Fill the blanks.
'S

s.

I

. ., . ..

:88 9 = ..7/
, ,

.

.

.. .. .. _
. ,

.

.

. .

.

26 8

. .

= /P

I

.

.

.

.

.

1

.

.

.

.

Z-.

ii; ,

,
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Subtracting ,greater than 10, with regrouping

Use theater tickets or sticks. Displ y,a seticonsistipg

of 5'tens bundles and 6!: single s icks..116,Ve a dhIld

remove 34 sticks. Ask for and wri

and rewrite-In vertical form.

e'the,eqation;
t ;

56 7 34 = 50 +

( 0 + 4)

e,
RA* subtraction of a number gre ter;than 00 .in

examples'in which renaming is not eeded, including use
. .

of parentheses. Show a set consi ting of 4 tens

bundles and 3 single sticks.' k a child. to remove

17 sticks. Remind'him that he c take a bundle

apart if necessary. Ask for and ite,the. equation

and rewrite in vertical form:

43 = i7 43,
-1'17

DissuSs each step as you show renaming 43 as 30 .4.

'and 17 aa',10.+ 7.,
, 1

43 30 13'

17 - (i0*.7)

.Emphasize the fact hat, childreqdo nQt knolfa number

to complete 3 - 7 = . Hence they should rename

43 so that they will be able to say 13 -,7 = 6 .

Give maw more examples, using sticks or tickets as

needed. Include examples ,in which renaming,is not

needed, as well as examples which ,dO require renaming.

SoMeexamples should be of the type: 50 - 25 =

Children should practice with "ShoW-men cards or at the

chalkboard before using their books. If more able

tupils can use the conventional algorithm, they should

not be required tog continue the expanded form, but d9.5".

not encourage them, to use 'it before they are ready or

ask to-do so.

40.

?97



"
Note" Some'children may wish to rename the number to

-..be subtracted so'- -that it, too, will have mcire-

;
ones. They should' observe that this: defeats their

purpose.

'Pupil's book, page.-185-16:

ChLdren.shou2,4 write the problem 'vertically, rename

aaprieeded and write the difference in the blank.

Further- Activities:

pu may wish to review doing and undoing and to show

'children how to cheak_their answers to subtraction

problems by adding the difference to the number sub-

-tAt4ted. Also, review the relationship 'betweenipartition--

ing and subtractinE; 7 = 5'* 2., Therefore, 7 = 5 = 2

and 2 = 5. Sugg&t that the ohild-use scratch paper

and subtract the difference he found fro; the number

from which'he first subtracted: 75 - 28 ='i7.
.3

75 - 47 = 28. This method of checking, of,colitse,,

-provides furtherMctice in subtracting.

CautiOn: It is not advisable' to-insist that children

show their work in' checking their answers, -

for many children learn quickly simply to-

copy the, appropriate numerals and avoid the

computation involved.

104

{
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Subtpotion I. ,

in a way that is helpful. Fill the blank in the equation.

399
7

95 9 = 6-61 .
_ ---
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Subtraction.

4

a,
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Rename in a way that is helpful.` till thet
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VI-7. Using "n" in equations and problems

Objective: To use the letter "n" to stand for, and .

help find; a "missing nuNher" in an eqyation.

Vocabulary: n

. _

-Materials: (None.) 2
,

.

Suggested-Protedure:

. . t .

......

Write: 1. 5°+ 3. = 8.
. .

Ask wilat would undo adding 3 to '5., '(Subtr5tciing

3 frony- 8. .
,-

4

Write: ;f+ 12 =

Explain that in'the past you have often given prob em.a

3 =1'8 and ehildreehave just thought of
. e 4

subtracting 3 from 8-tto find the missing addend.

NoW,,they,ere-guttig to write equations'to show what they

are thinking.
.

The letter "n" in the equatiork n + 12.= 1,9

stands for a number,. so we may think," "The number

n plus 12 equals 19 ". ,How cart we find alt

,,What number n is? (Subtract 12 from 19.)

Let's write "n equals" and show what we are

thinking:

p = 19 - 12. '

equaUbn.names the number n as the

difference 19
_
-12. In what simpler way canyou .

name n? (n =

Give more examples and write the equations; fc4 examp e:.

4
n-+ 13 = 24

N
n = 2,4 - 13

n =

n + 68 =

n = 83.- 68

n =

Thesedond equation in each problem tells what numbe

n Will fit in tv first equation. The third equation

names this number ithe 'usual way. Explain:that

thildren will often need to'write the problem in still

another form in order to do theyor14,t1T. il = 83 - 68,
. .:,',..* ,;

*0
+....



'o, a

'14' '*
.0' ..-

!. . c
.

:.8

4 ,J. for instance, they will write at the side;
-

.

'

.

83 -70 4., 13

,,. -68 '' - (.60+ 8) w.

4 . r° . .:. , . t.
L # # 15 J f10+ 5,

'They can then write .. ,.. ,

n = 15.'
...i. .. ; 4 ,

1

e 0

Write:. .

il
..

17. - 32 = 45.

r

-
Recall witl the children- that,,i6 undo subtracting--32 .*

.

in this problem,, ,theY must add 32 - to 45. , BelOw the

equation n - 32 = 45, write:

n = 45 + '32 40 + 5 a

e n = 77 30 + 2-

70 4' 7 --

4

Give more .examples of this type, Include some equations

1suct*as 68 -*n =40 end 46 + "ri = Review.the

fact th4t 416 + n n + 46. Therefore,, to solve

'468+ n = 75, one first:,uses the, commutative property, , .

th': "undoing so

46+n = 75

n.+ 46'= 75

= 75 - 46 t:

n = 29

If chikdrep have difficulty with 48 - n = 40 explain

that they that thinkief thrrelationshit1;g partitions

and 8ubtraCtion, just ai in 10 - n = 3.

ruftil's book, pages 187-188:

These.gageq prOvide practice. 014ildren are to complete

the second equatior6 do pie work at the side, then give

the usual-name for tiltiMber represented by n,

N

4'

408

- e
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Tidal page, Tor. more able k)upils, has probiem.S.Pf increas-
, _.,.,1',:l :,

)4 . ilagydyfIctu.Ty. It will be lieli3441 to present first?i f
`4 some iim lams like the foLyWing, which require more
I ; .1 .1
1 4 nelxi ppe''oinraticin: ,' ;

i I 4 1 . I 1.
4i+f- ;12 =. 13 . - 6 = 2 + 3........ '10 - (3 4 . A .,,, 4

,. . . 1 .
.,

I < 4
,t

4

I

.
N I

4

IT Yi

1
4,

-

409

4.

kitf
5?.

0

L .



d.

t

r. .
o "

Doing and Undoing%
. tf

iF 'Shaw your`your` work here ..

it
v."

oo

410
3.87 ,



Doing and Undoing

'Find .n. Show your work here .

405

_
n88 59
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4<TwO-Step Problems

Find

`

. .

n 8 = 7' + 6

n - 2 / 1,

. .

.

.

.

r.,.,

,

. ,

.

.0

7 + 8 + 'n' = 31 .

n= '/.
.

. . .

.

. .
.

.

.

,

.

.

75 n = 2 1 + 16

n .

, .

.
.

. .

.

.

.

. ,

,

(52 + n ) 1 3 = .61

n = ,2 2
.

. ,

.

-

0

_

.

,

.

-.-.
, .

26+ 49_ + n =129,

d
,....

.

.

.

.

-- ..:7-4%,--

n .10 = 3 28.* 4-

.

5

.

'?

. I

c'

,,

.
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Write the following sto2:on the chalkboard:

'

Encourage the children to discuss what they.are asked

to find. Try'to draw froth the children the fact. hat

they now have a symbol "n" which they may use to name

the number they are seeking. Ask one'child to write

the equation and complete the solutionfor n

(n +3 = 9, 9 - 3 m n or n =9 - 3, 14=,..6.)

Ask another child to give the answer to; he story problem.

John had some toy cars.

He, got 3 toy cars for his birthday.

'Thewhe had 9 toy cars.

tow many -toy cars did John have before his

birthday?

(John had 6 cars before his' birthday.)-

'tell the children that you are going to read altory

problem and then ask someone to write the equation.

'Direct them to listen carefully.

David had 16 marbles.

He gave some marbles to Eon; and

,then he had 7 marbles.

How many marbles did David give to Eon?
4

n = t, n = 16 - 7; n = 9.)

(David gave 9 marbles to Don.)

". Write 7 + 9 = n Ind n 7,= 9 on the chalkboard.

Read the'following,story problem and determine with

the children which equation is related to the problem

and why.

John had some pencils on'his desk.

He had 7 pencils in his desk.

Iif John'had 9 pencils in. all, how =Ilk

pencils wdre on hia,deslc?-_,

(n 7 = 9 is the right equation. The

symbol "n" tellsAhe number of penCils on

John's desk; we do- not know how many were

.413

!407
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there. 7 is the number of pencils in

his desk and 9 _is how many pencils h4 had

altogether. The equation 7 + 9 = n

is not right because in the story the Y7

pencils were a subset Of the' 9 pencils

so xou can't add 7 + 9, to find the number

for n in this problem.)

(Two pencils were on John'*s. desk.)

Write lk + n = 23 and 23 + n on the chalkboard.

Direct the children to listen as you read the following

.story problem. .

Susan had 14
S.

cents.

Mother gave her some cents and then she

had 23 cents.

How many 'cents did Mother give to Susan?

Discuss which equation is related to the story problem

and why. 0

C.

The equation 14 t n.= 23 is the right °one,

because the lk is the number tif=cente SUsan

had to begin with, n: iS the number of

cents MotIler, gave to her, and 23 is the

' number ,of cents Stlan had altogether.)

(14 + n = 23, n= 23 - 14; n = 9.)

(Mother gave 9 'cents to Stsan.)

ASk the children to turn to Pupil.'s book, Pages 190-191:
-141*

Read the stories over together s.clIdiscuss how they are

similar to the ones just completed. Direct the children,

to complete the pages. independently.

, 14

4

t

-,41

fa.
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Solving Problems

Write the equation., -

Use n for the number you do not knoW.

1. Sam had\some balls.'

He got 2 more balls.

Now he has 6 balls.

How many balls did Sam have at first?

Sam had

2. Mary had 7 .books. ,

Sam took 2 books.

,How many Woks did Mary have then?

-%/

11-1-2=-6

= 672

balls'at first.

Mary had j". books then.

3. Jimmy had 3 cookies:

Mother gave him some cookies.

Then he had 8 cookies.,

A

How many cookies did Mother give to Jimmy?

Mother gave .2 cookies to Jimmy

'415
190.

At
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Solving Problems

Which 'equation -is related to the story?

Cross out the one that-does not belong.

1. Billy had 6 apples.

He gave 2 apples to Jane.

How-many apples does Billy have

now?
"

2 + n = 6

_

Billy has apples now.':

Beth 'had some toys. n 3 = 4

She gave 3 toys to her little brothel%

Then she'lha04 ioys;

How many toYs did she have at first?

Beth had

4 -3. Jo.n had 8. cents.

He found some cents.

Then he had 10 _cents.

,HoW many cents did he find?

7, toys at first.

8+ n110

8+1 -

.41
John found 2 cents:

of

416 c
a- "

' t1Y

e'
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Monetary units. and place value

Objetive: To practice gonverting between the

monetary units cents, dimes, and dollars,

as a concrete example of place value comp-

utations where converting between ones, 'tens,

and hundreds is involved.

Vocabulary: Dollar sign, decimal point. (Review)

dollar, dime,wce t, penny.

Materials: Dollar bill, 10 dimed, 10 pennies.

Suggested Procedure:

Show a dollar bill, a dime, and a penny. Review the

fact that 10 cents are.worth .1 .dime. Plae: 10

.pennies beside the diMe: Put down 9 more dimes in

a column under the first. 'Rave childrew.count by tens

to find out,how many cents 10 dimes are worth.
.at

(100.) Ask how many cents one dollar is worth.(100.)

Aslehow many dimes one dollar is worth. ,(10.)

Note: Do not say, or write, "One dime equals ten cents."

This would mean that one dime is the same as 10 .cints;

but one dime is not the same as 2b --cents; for ten

cents (as perinies) Can not be used in a candy.

vending machine that operates only on aides.; It should

always be emphasized that we may' oty "is worth"-or

"has the value of", but not "equals" when we, are comparing

coins of different denominations., ,

Write: $1.11. "-Ask what amount of money is shqwn.

(One dollar and eleven cents.) Explain tha the dollar

sign together with the numeral indicates an amount of

money. Discuss the fact that our money,: tase,(our

standard measure of Money) is the dollar, and we use

a decimal point after the number of dollars . We hy

"and", as we read it. Anything that Comes after the-
,

decimal point in ymoney expressiop mean an amount of
.$

-417 ,
?

'1+11
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money less than a dollar. Therefore, if,we want to

show an amount of money that is less than a dollar,

we write.a dollar sign, a decimal point, and then the

numeral for the number of cents..

How could we write ninety-nine_cents, wing

la dollar sign'? ($.99.).

Ninety cents?- ($.90.) If we had ninety 7.;

cents worth of dimes, how many dimes would

we have? (9.)

Hbw would we write thirty-five cents, using

a decimal point? ($.35.)

If we have thirty-five cents as 3 "dimes

and 5 pennies, which numeral shows dimes?

(3.) Notice that the number of dimes

comes right after the decimal point. Which

numeral shows pennie? (5.) The. number of

pennies comes after the number of al. '
How would we write one cent, using a dec-_

imal point? .(If a child suggests writing

$.1, remind him that the nuleral next to

ethe decimal point means the number of dimes,

or'ten cent pieces, and.you are speaking of

no dimes and 1 cent. Therefore, he had

to use a zero to'show the'numl:Ier of:dimes

and then a l for the cent: 4.01.)

Have children write various amounts of money on the

chalkboard, including amounts'such as. $4.59, A62
$.07, $.0,01. Write various amounts and have children

'read them.

Holdup the dollar bill and ask how to write that amount

of money. Children may wish to Write.only $1,. and

you'may explain that while this is sometimes done on

price tags or advertisements, it iausually written

to show one dollar and ,nomore: $1.00. Stress the

importance of the decimal _point

$ .32. Discuss the,meanings of

rijten. Show that 4632.00 i

the first amount. Write 394.

416

, 0 ,
by writing .$6,32 and

the two expressio9s as

s another way of writing

Explain that the cents



0.5

_signiis often used to show amounts'of less than a dollar.
4

Have several amounts'of money written inteither way

Y41'

'Pupil's book. page's 192-193:

. .

Have the children look at the picture:showing toys,

P.i read the prices, and talk about which toy costs most,

which least,, etc. With an advanced firi3p,"you might

want to talk about how many dimes one would have to stike

ib,buy:a certain toy, including sote.that'cost more than

a dollar. Mention the fact that often we say "four

forty- nine" instead of four dollars and forty-nine'cents"

()TA dollar eighty-Ane" -instead of "one dollar and

eighty-nine cens" when ve are talking about how much

I

things Cost. RevieV number words with the children.

If necessary, write the words and numerals tor'multiples

of tenvand for the "teen" numbers'on the chalkboard:

twenty 20 thirteen. 13

thirty 30 z, fourteen 14

forty 40 . fifteen 15

etc. , etc.

Have children write the numerals showing the amounts

of money given in words on page 193 . (These amounts

are given under the pictures on page 192 .)

Pupil's book, pages 191+ -196:

Read the problems aloud. The first page may be used

as a clad activity. Remind children that itAS

numbers that are added or subtracted; but the answer

to the problem, if a money expression, must show'd011ar.

sign and decimal point or cents sign. Children are to

write the equations they need at the left and use...the

apape.at the,right'for computation.

419.,

413
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.Money

',What amounts of money are shown?

Write each, using numerals and moneysigns.

sixtAine4cents 4 9 Fat, $ 69

nineteen cents / 9 eft, in, .11

.'"six doltars and fifteen. cents $.4, /S-

thirty-eight cents 3 8.(0-t, ift , 3 e

tentents /0

four dollar

V

S. .

r,

Owl clirtAine cents if
4 .1

one dollar and eighty-nine cents

fifty cents ,5-0 0 Os ,,5V

eight doirars and twenty -five cents tt ', Z5

"seventy -nine cents 7 9

onidoliar I. 0

te,

*--ts.

193
4 2 1'

Ds

a

0

cti

I
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Steve had saved $.55., He wanted to buy a ball

dost $. 89. How much more money did he need?

Steve needed i ,3g more. . si7
5

Kathy bought doll dishes for 49$- and a _cookie set for 79t;

How much did both thingspgether cost?

a

Both things together cost /, .2

11,

When Larry went to the toy store,. he had 500. He bought a horn.

The.Man at the store gave him 110 "chaerge. How much did the harp cost?

-AL

The horn cost 39

e

Lr

_A'
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Scott took a toy truck and a 30 car to the check-out counter.
.

The truck did not haviAa price, mark on it. The girl at the counter
)

!'Sixty-two'cents, please." What was the price of ttie truck?
1

I; 4

r

The of the truck was .3 7
OM.

Betty.hul a stamp album.

Her Vother gave her 25

`she have then?

Before Ctiri4mas she bad 82 stamps in if:

stamps for Christmas. How many stamps did

Betty, had, / stamps.

Jim's airplage needed paint. He bought some paint for 190.

How much-char-0e did he get from a quarter?
4'

.
_

1-1,e got change.

9

0

,195423
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David bought a boat for 4900 Jack bought a 4oat for. 80..

How, much more did Jack'§ boat cost than David's ?-!

O

Jack's boat cost 1/ 9 mt;rre than David's.

Aunt Sally bought some to s f her sister's new bail* She paid

3§ for a rattle, 250 for &duck, and 980 for a stuffed bear. How

much did she spend forthe toys?
0

She Spent- $ 6-8 . for the toys.

T
Dick had Saved $1.75. After he spvet,980 for a baseball and

490 for a kite, how' much money did he have?

4

He had 2
ti

C,

eF

A

X424.
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CHAPTER VII

CONGRUENCE OF ANGLES AND TRIANGLES

BackgiOund

TaLithis chapter we continue the study of sets of

pdinti that was initiated in .Chapter III.
o

The idea of codgruenee was introduced in Chapter V,
.4, ,41.4*.

but only for very primitive geamatric figuret-namdly,

line segments. We now apply the,idea to more involved
.

geometric figures such as triangles and rectangles.
.

lnstead,of working directly with the triangles and

rectangles theinSeives, we emphasize the correspond ng

triangular and rectangular regions as being easi

f or the child to 'Cleal-'14th.
.

"'

Definitions of the technical terms are as provided in the

text. h more detailed exposition dippears in the intro-
.,

ductio0 n to Chapter III Of this book.

74,

r-4 2 5,

se.
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VII-1: Congruence of triangular regions

Objectives: To introduce the general idea of congruence.

To introduce the distinction between a triangle

and the region it encloses.

Vocabulary: Congruence, congruent; (Review) triangle, side,

' vertex (vertices) of a triangle, triangular. region.

Materials: Tracing paper and oaktag straightedge for each child;

triangular regions of construction paper as follows:.

congruent red and green regions (say with sides 8",
C

10", and 12"), and a "smaller" -and "differently

shaped yellow regi (say with sides 6",,,,9"' and

12").

Yellow Red, Green

to.

SuggestecTZfedure:

Before class, draw black crayon borders on each region, one side
3. ear- ,

of paper'only. (Drew the borders. before putting, the wiper!)

Recall with the children that a triangle Is a polygon made tip Of

three line segments, called the sides of the triangle. Indicate

the one drawn on thechalkboard. Distinguish,for the childre.

between the triangle itself (made up of line segments) and the

inside of the triangle (the part enclosed by the 'triangle).

426..

. ,.
.i .

.
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Illustrate by shading the insiae.of the triangle. The two to-

gether--the triangle itself plus the inside--form what we call a

triangular region.

triangle inside. triangular region

Show. tfie red"paper as an example of a triangular region. Run

your finger around the edges to show the sides of the triangle;

point to the black crayon border as a way of foFcefully calling

the sides to the children's attention. Show the vertices of the

triangle. Run your hand over the _raper to display the inside of

the triangle. Then pin the paper to the bulletin board, at one

side.

Remind the children that they have worked with congruence of line

segments. Now we will discuss congruence of other. geometric

ires as well.

Two geometric figures are said to be congruent if they have the

same size and shape. (In the case of line segments we had to,

consider size -- length- -only, since all line segments have the

same "shape".) A test of congruence is whether one pgure can be

fitted exactly onto the other. In practice, the objects may not
,

be conveniently movable; then test5, for congrdedce are made by

making a movable copy ofone and checking it against.the other.

Bring out the yellow triangular region and pin it at the other

side of the bulletin board, swig. from the red one. ''Ask whether
e ' 4

the red and yellow regions are congruent. Have tAe children

state reasons for answering no; ;"The red one is bigger." "The

yellow one has a sharper corner." "The yellow'one bends,out.!'

-Eic.)

Ow

N 427\ ., \
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I-

,:di play the green paper and ask which of the other'

o re ions the children think this one might be congruent

with. Verify,by unpinning tfie red paper and fitting

the to together; since the regions match exactly, they_

are congruent. .Emphasize that in this matching, the.

vertices of the gl'eei 'triangle match the vertices of the

red. Show how each side of the green triangle exactly

./ matches a side Of tie i'edf a green-red pair of matching

sidesois an ,example pf a pair of congruent line segmentt,

familiar (hopefully) from the discussion in Chapter'5.

Run your finger around the edges to show-that the green

triangle, is congruent with the. red. . Observe that the

inside of the green triangle is congruent with the inside

of the red. Finally, recapitulate that the .green tri-

angular regiOn is'congruent with the red triangular'

region.

Pupil's book, pages 197-199:

Ideas

Two figures are congruent'if they have the

same size and shape.- They need not be shown

in the same position:-

,,Pupil's book; page 157:

77
The children should do these.:by-observation.',

PUmilts book, page 198:

Some instruction in tracing may be in order. The:re7

commended way is to mark and label the vertices; then

put in the sides, not by tracing but,by using the

straightedge; then compare ihe.result with the original /

as a check.

Awr

Pupil's book, page 199:

The children should do the'se by ,observation.' They, willo

, have to rotate theolfiguresin thir imagination.

42

' -.1,

01
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:Congruence Triangular Regions

n each..i-ow mark the two regions that are congruent.

I

19429.
c

d
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Congruence Of Thangular Regions

4. Make a tracing of LABC.

Mark the points A, B, C on the-tracing.

'Line segment AB Nis congruent to
-

YZ and to (;) R

Line segment BC is congruent to xy
Line segment CA congruent to )c'2. .

4'

LABC, is congruent to 4 xyz.

The inside of LABC is congruent to the inside of 6 X yz.

.

The tilanwle
;

r region ABC is milt-dent

to the triangular region xyz, .

- yY

19430
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VII-2. Rays

." 4

, .
Objective:- To introduce the idea of a ray.

%cabulhry: Ray, (Review) line segment, -line.

,,Materials: , Unmarked oaktag straigh*dge (one for each

child), masking tape, a piece of string

longer than the room. Mavk one-end of the

steins withbmaakingtape, and roll the other

t

end into a ball.

.-

Suggested Procedure:

Review line segments and' lines from Chapter sIII. Recall

that a line segment is a straight curve between tWO

points. 'Review the notation AB. , Recali that a line,ia:

obtained'Un the imaginationYby extending aline segment

infiAitely far in both directiori. Remind the children
".

of the experiment in unro] ling piece of string to

demonstrate a succession o' longer and longer line segments.
0, e

jupilts book, page 200

Ideas

g

Any two point on a line segment can be used

tehame'the line segthen. ( s, .

0

Any two points on a line can be used to name

the line.

Line segments are subtets of lines.

I



Review

427

Write names for two other line ,segments.

Is FN part of KS? Yes No
.., ,

JTINI:,part,of ITS? Yes No

433..
200

g.

'1

ti



Ask two children to come to the front of the room.

Have one child stand against the !wall and holdthe'

taped end of the string. Give the ball of4tring to
O

t.p.e/Other child. Mark aP6int near 'the ball with

masking tapes and have the children pull the string

tightly to'show a line segment be-eween,the two marked

points. Now ask the second child to move away, un-

rolling the string'as'he goes. Mark another point on

the string and observe that they original -linetne

has been extended to a longer one. .Have, the children'

imagine repeating the procedure again and again without

end., The result would be a ray. The point marked at

,the first child is the endpoint of'ttie,ray. A ray has

one endpoint.

Objects'found outside may, suggest rays. )cave the chil-

dren chpose a point on the ouriaary of the'volleyball.'

'court or at the tip of a pie,' and imagine, a set of

'pointiathat goeTon andpn in one direptio frtm that

endpoint: 'Think also of thebeam-df'a flashlight and

c"

of the rays 0:the sun.

D)i;tw seiment'on the board;

the

4ont

label it. AB. Ask

ren4o imagine a'Ionger lipe segment that

AB but-stillhas A as one pf itsePaPOWs.

nepegment;;,labei thetnew,enaPoint Ili.
,.: ; .

''

O

01.,1,74

.Emphasize that

line segment,

T
Ula

173 I

413 °'
g

the point B, aneldi2IP

is noean endpoint of

itis a point on it).

Extend! AH to form a new line s

A, B

.4

if 1 4 ' ";pt
'T),C

' ;

f th0-brSieal
. 4

e 41.1 one (although°
,!

44. K>

.2aep

e H *?
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Have the.children agree that the process of extending line

segments in one direction can, in our imagination, be

repeated again and again without end. The'result Will .

be a ray. A ray has jUst one endpoint. Explain that

we show a ray. with '4.1"4e help of one arrow.

A B

429

Ask how nany rays there can be having. A as endpoint

and passing thro the point B:,,When the children

°agree that there ca be only one -(the onelishown),. ob- .

serve that it is xlso the only ray having A as end- *

point and passing- through H, or through E, ety.

Introduce the -' bol AB, and agree that other equally

-good names fo the rayshownare AZ or

Have the children name all the.line segment whge

AR, AE,endpoints are marked. (There are six: AB,

BH,Y, BE, and HE.)

Emphasize that A
.

entirely different ray from

CAB. Draw EX, using chalk of a different color.,

'

Pupil=s book, p&a4.-2071203

. Ideas

s

t

A-ray ,ts an extension .of a segment inoW

one direction.

A ray has one ndpoint.

The endpoint 6f,a ray is named first.

Line segments are subsets of rays.

4 3 k .4\

's.



How many enaporrits does a lirte have?



J.

5,

431

Heft is ray VH.

Draw two More ray's with V
t

as endpoint.

Mark 4nOther point F on one ray you drew.

Mark another point L on the other ray you drew;

ow.

Name the rays you drew. V:F

7202,

-24

V L
,

4
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Here is lineJAG.

0

Is ray GA. the same as ray AG?

Is AW the same as AG?
-I.

Is line segment AW part of ray - AG?

Yes

No

No

Hereis ray KB.

Is XB the samwas KB? Yes

Is line segment XB of ray KB? "

Is line segment iii3",pai of, -KB?

r
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VII - 3. Angles'

/

Objective: To introduce the idea'Of an angle.

o

Vocabulary: Angle, vertex of an angle (vertices).

Materials: '''.1.7nmarked,baktag straightedge (one for each

child).
-

Suggested Procedure:

Two rays with an endpoint in common 'fork an angle. Expli-

citly, the angle is defined as the Union of the two rays.

We shall exclude thefcasie-in which the two rays lie.

on the same line; this is a technicality,' however, that

need not'be belabored.

Draw an angle
d
on the chalkboard,as shown.

arc

K

S

Call attention to hoy the figure-is formed. Showray

SK, with endpOin& S. ShoW,r4 El; with endpOint S.

Emphasize that these rays have the same endpoint, S.

Introduce the word

Draw several Oihe angies,.labeltheaL, and,have te

children read off the names of the rays forming them

and the names of their common tndpoints.

A
Introdipe the word vertex fplufal: vertices); the vet-

tex of ah angle is the common endpoint of'the two rays

fbrming the angle. The vert6 of the angle shown above

is S. Go back ov4r the. angles drawn onfthe board,

askingitleich.ildren to identify the vertices.

Shoal the children. -the symbol 1 EBN. Maher name for

433

**Kt

'.61e angle shoYn above is biSK. Emphasize that when

'name an angle, we always put the name of the vertex in

the middle.
.0., ,

,

..

. 4
4

ro
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$)

Mark two -additional points on the angle, P and F as

shown.

t

..

.
Ask the children to read new names for the angle. kTh re

are six: KSF, FSK, PSF,. ?SP, PSN, NSP.)

Many Objects_on'the Playground .and in the classroom will

suwst angles; .the corners-of-the,vol4qi:ellscourt,

the braces bf a pole, the to1r6f the slide, the hands of _

the clocA in'ea0,.ch
.

case, -havd the ichild identify the

vertex.' '
.0.- .

1The concept that,en,angleiis the union o.,. ) two rays,
- ;

0 .9 .,
rather thaw of two line segments/ may be difficult and

need'not.be belabored., 46n the contrary, it,is impoz-
,

,,- lg._ -
'tant4,;2.,empha,sixe rri.et.two lfhe segments with.an endi.'

u

roint in common ,do determine an. angle, since they
--.

form a corn r line segments AB` and AC' form a)

'cotngr of BAc -,r

Pupilts'took,,yages 204-206 ilk:

. , , i p'

(.,
Ideds--paga,,264 -*-

..

.
.

, 4
,,4

An angle A formed, by two rays with a common

endpoint. The. common -endpoiht of the rAysc,
, .

,
is called the vertex of the angle.

d

/5

3o

.11

.1

Ideas--page 205

In naming an angle, the name

always goes in the middle.

440

or the

-N

vertex

'WO

0'

-
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Ide4spage 206,11k. /

EXatille Since rays have many

theangles formed by them have many

-

Example 4. Twb line segments with an

endpoint in common form the corner of an

afiele. W
01

\ et`,

8. .

.1.

.

'
.....

C

1,

., ..

O

5.

1

4

iji

1 ,

4

.1

;

441
)

.

.

4

st
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Angles

Q

3. Name the vertex of the angle.

Write-two names for the angle:LQ FE Z EP(
ds .

- .

1.1 "'

.
Mark another point R on PE.

Write two more.namesIOr the angle. L 4 IgtP,

(

s

444
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Congruence of Angles

o

Objective:.

Voc.abulary;

Materials

To realize that two angles are congruent if

they match at the corners, and that.an angle;`'

of one triangle oanbe congruent to an

jangle o; gnothZ.Wveh when the triangles

themselves are not congruent.

(No new words.)
4 _

Straightedge for use at the chalkboard :° Tri-

angular piece of tagboard in the approxi7

`mate
dimensions shown; border LK and LM

,

)1n,i)lack to. emphasize /414. Tracing paper

- 'and oaktag straightedge for each ,child.,

Suggested ProcedUre...
12"

t.

Before Cass' draw two angles on the'chalkboard as shOwn.
IObtain LAW from 20 by tracing. Make plept visibly

larger than

C Q

Askithe childreh whether LI1C -is congruent to 11N A.

This means that they would fit exactly if we could Move

one onto the other. It should be

,thnt:they are not congruent. ;Ask

Why. i(71-1e corner at 4 is trider

'clear to the children

the children' to tell

than the Coiner at

. B, 'etc. )

4 5 ,

113,
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° r

7

,

t

.g

e

!:', trioe,)c °

o

Now hold up the piece of-tagboard and,ask whether ALM

apTeara to be cengrven:U to either of the angles shown:

/4C and LPQR. Explain that'when dealing with Con-

gruence of angles, it is the corners that are important.

Hold ALM up against 200 to show hOW they fit.-

Point out that ray 2 is now the same as ray EX, and
.

that ray, 1,14 is now the sameas ray_ g; therefore the

two angles match exactly.
*

'C )

Ret)drm ,temporarilytemporarily to the -Cable. 04 the chalk.:

board, erase the arrows at A and, C, sand draw AC,

thus emphasizing
.

bABC.. Showhowothe sides of/ the
*

triangle 'form the corners of three angles. The vertices

of the angles are the vertices of the triangle. The

angles of .L10C\ are 2A1C, with vertex at' 14,;.

with vertex.at C; and LCAB, with vertex at, A.

A

B

cs

Once more, hold the tagboard triangle KLJM up against

AABC to snow that LIcQA is'corigruent to LABC., Ob-

serve that tKII is not congruent with AABC.



.

This shows that an angle of one triangle can be con- ,

gruen-eto an angle of another triangle even when the

triangles themielves are not congruent.

Pupil's book, pages 207-209 '''

4Y

w

Ideas

Two angles are congruent if they match

at theuornerse
50-

Page .208 s.

On this pagethe2traoings must, lie rotated

to fit.

ty

Ideas- -page 209 .

An angle of one triangle can be con-

. giuent to ariangle of' another even. when

the triangles themselves are not con-

grupnt.

447.



Find out by tracing:

.

L EFG is congruent with .
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f SuggekePNootsdures

ht Angles

jeettve1 To introduce the idea ,of a right engle:-

-irocabulary. Right angle;, (Review) rectangle, square,

rectangular region, .sqUare region.

Maierials: Piece hiof cpboard for tracing right angles,

rectangular picture fraie, tracir paper

-eft ohhtag straightedge for eac child.

4

9 On the chalkboard, dray right angles in several positions.

1

. I

46.

.
: ..r, Explain that these angles are called right angles. Ask

the children to describe them. ("They-are square corners,"

etc.) .,

$ .

Diacusawhetfier all right angles are congruent to each

other'. (Yes, thy are.)

fl.8:Ye the children look around the room for objects

suggesting right angles. There are many; corners of

walla, floors, 'doors, windows, desks, sheets of paper,

etc. ,

0

To, describe a right angle exactly, drat/ the following

"ftgure.onthe chalkboard; here, points B, A, C lie on

a and DA isndicular to BC.

O

4145

J
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Tell the ildrenthat A, and C lie on the- same '.

line. Have the children tell you that -.ZDAC and IDA)3.
e '

are right ales.

io When two right ,angles are 'placed- "lxick to
44:4back" alone a common ray (n), their other
itys (A aria-n) -form a line ((r?C).

.

The children can'test this by 'lining ,up two desks or ,-.

t . :-A...
..

two shet-s of paper, along a oniaon edge. Have them

point out the two right an les,. their' Comon vertex,

their codmion ray, and the line formed by theii pther
.1! :-....u...)

two'rArq.

f If
Draw a rectangle on the chalkboard. Retind the 'chi. l
116dren of the word "rectangle". Display the picture "

frame. Show the four sides. Have the children °Ind

other examples in the classroom: the edges- of the i , .

desk, doer, window, etc. Ask for a description of a Ilk
. s

rectangle. Direct discussion to generalize-thhtit is

. "a Polygo4Aith four sides (and four angles), and with'
76 allall angles right angled".

%.11
4

,.,. ,.,.
\Have the children oliserve that Opposite sides of" a '

rectangle are corigrUent. ' Have them test this y foildizg"- ;',
i, a 'sheet` of mg to match up opposite edge '

4 :-. --,
Distinguik for'the .children between the ,re tangle.,

. . ,,. -

itself (made up of line. segments) and -the. side -4 ,.
. a

the rectangle (the .pgrt,enclosed by the'c rectangle)'.

Illu6trate by.shadid'he inside of the rectangle
'. s

I ,

drAwn on the chalkboard. The two together-J.-the,

rectangle itself pl.uCthe- insidtt-form What,,we 'cal a

rectangular region. 3.

51

insides pe'ctangular
region:

4 452
_44
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.
Draw a diagptal of the rectangle and show how it forms

twotrianglesmith. the sizes. Each of then trianglet

haabne-right angle. Likewise, peAiagonal,.cuts the

rectangular region into two triangular regions (having

the diagonal' in common). Disduss whether these

pgkilar regions are congruent. (hey. are.)

Remind the children that a square is a.spegial kind of

4ebeangle. A square is...a rectangle whose our sides are,

all congruent:- If helpful, refet to squares as N4Uare

'1,i-entangles".
.

'A-square plus the inside of the

- region. Floor or ceiling tiles

square regions.

Pupil=s book, pages 210-212

Meas.

square forms a square-

are goodexamples 6f

e
r

If when two .congruent angles are,nlaceli

"back to back" alonga common'Ay'and their

other drays farm a line,then the two

angles are right angles.

E5cample. 1 . 1-

The pupils" should pick out the right angles

by observation. 4...

d I
Pupil=s book, gage 213

Ideas

A rectangle has two pair's of congruent sides.

A square is a rectangle with all four sides

congruent.

45j

Vi

/

it

.
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-' at

Pupil =s book, pages 214-215

/

ideas

' Two geometric figures are congruent if their,

have the same size and hape.
1.4

,o(v/

Page 214

The pupils should Judge congruende by

observation.

- 1

;

/

4

X454
I

Y.
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fligh.t Angles ;
4

41. Mark each right angle.

One

. 449 ".

t

a

B M

=. Is L.EMH congruetit with LEMB?

Do B, M and H lie on 9 line.?

LEMH a right angle?

Is L. EMB , -a right angle?

H

No

°No

No

,NP

s

I.

' 6

J

a

234 5 5

2

0

s Ic

4
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Right Altus

Do K, 'R, and N a liqe?

Ins L.DRN congruent with LDRK?

Is L. DRN'Y a right angle?.

t .

I.s LGLV congruent with L, GLP

, and V lie on

Is L,,GV -a right angle?-
st.

Is L .kright angle ?..

Yes

'Yes

Yes

No

. A.



Right Angles
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Rectangles and Squares

Here is a rectangle.

A

R

AB is congruent with DC .

'7+) is congruent with BC

Is AB congruent with AD? Yes

Is the rectangle a square? Yes

:

4'

2145u



Mark trfe-congruent rectangular regions.

214 4 5 .

rr



-4

Regions "

.1-lere is a rectangular region.

,,Make a tracing of 0 QRS.

Mark the points Q,. R, atid S on the tracing.

-Fit the tracing on nSTQ.k.

Q,

gf

.

congruent with

13 is congruent with

4. RSQ 'zis congruent with Z._ j Q 5.
,

L. SQR
44 congrutnt withLa .

AQRS, is congruent with' ;IS

The triangular regi on QRS is congruent with
.

tile triangular, region 5 T

R

ti

11

215 6ui
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Chapter' VIII

-ARRAx6OSAND MUL'TIPLICATIO

Background '

Section reviews the idea of array (introit

duced in Chapter VIII of Book I) An array is a I
reotangular. arrangement of objects into rows, each rawi

containing the same number of objects... Shown below'

is -MT array of 3` .rows, each row containing , 5 :xt s .

X X X X X
X X X X

X ,X X X

. ,- 1

.:,...l'he

-,-

objects In an array are usually cailled. elements.
. -

These,:v*as need not be Jail alike. For instance,

bei:eW,anotifer array, Consisting of grows of 3,,. ,
i.

.'.rii6iiir- each: .;:- -- '
40* f O. A

r
.1-- a

1421.-AYS mayfalso cops;i: of rectangular -arrangemenis)of

;'board' objects, oitbloc,ks on the floor, Or , ".

;la:4014s in:a 'cabinet, or pftnes in a window, or ,dompart-,'
.'-- in a carton arc "

.,--- r .Ari:-ctrzV: tie'. 5 )rows of 5 .elements each is
..-;f"

4r.cld. to as a 3. b . 5 array. An array
L.:-
y have .px1.1.Si.'i 'rovt,:as in the cage. of the 1 by...

arraybeldW.. -' ., '

- - .-----r*-*-, *:. - --':' '-- : ...:B4i.
,

-1:-.. .:.-IY.- ,

,-.:,..-- . 1.4.Alte-66 we:-May hwre.11. by 1 array:-,..t...,,,,, .,

11,

. 4
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1 ,

.. We "study arrays because -they help, in understan4ng

multiplication. This is taken up inSection VIII-2.

The product 3 x 4 is defined as the number of memhers

in a 3 by 4 array.r, Other products aredefined

imilarly.- The terminology parallels that for addition.

Just as we say thdt the sum of the numbers 3 and 4

is 7, and write )

3 '+ 4 = 7,

we say that Ile product of the numbers

12, and write

3 x 4 = 12.
O

3 and 4 is

Section -3 deals with several simple properties

of multiplication.. First,,for any' whole number n,

a 1 by n array and an by 1 array each have

roe n members. From this we get the:multiplication'equ ions

- . ;

1111i-

.

1 x n = n, and n X 1 = n.

An equation 14
3 x 4 = 4 x 3

illustrates thecOmmutative property of multiplication;

either order of factors yields the same pfoduct.

(Recall that we have already met, in SectiOn II

of Chaixter'XI, the cdmmutative ,property of addition,
.

in accordance with which 3 + 4 = 4 + 3.) To see that

3 x 4 = x 3 amounts to observing that the number,

of,e1e0ents in a 3 by 4, arrayds the same as the

number of elements. in a 4 by -3 array. This is evident,

since turning a 3, by ,.4 arfay up 9n end yields a

4 by 3 array. For any wpoletumber n, a 0 by

n array has no elements because it has no rows; and an

n by 0 array has no elements because each of its rows

has no elements. This-leads to the multiplication

equations

0 -x n = 0 and' n x 0 = .



,-
. 4

Sec'tibn VIII -4 introduces the distributive proierty,

of multiplication aver addition, according to which,

\ for instance,

-4 x (5 + 2) = ( + (4 x 2)

, and

--

---

(5 + 2). x 4 = (5.;x 4) + (2 x 4)

.4

This i_ s used at once to generate new multiplic ation

facts from old Ones. For example, we can obtain

4 x 7 = 28- frOm 4 x 5.= 20 and 4'x 2 = 8 as.

follows:

4 x = 4,x (5 -!-2)

= X 5Y + (4 x

+

= 28.

1_9

A

457

"le

0
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VIII -1.lI71. 'Arrays .

Mective: To review the idea ofrFraY.-

Cr

Vocabulary: 'Ar'ray, row, element, member.

Materials: Arrays, objects for use on the flannel

board, muffin tins, partitioned cartons

(egg, soft drink, etc.) small manipulative

objects (lg, for each child), hundreds

board, squared paper.

,Suggested Procedure:

:Look.around the room for rectangular arrangements,of':

objects: ...the drawers in the file cabinet, windowpanes,

desks in the room, etc. (It may be advisable to'pe-arrange

objects' such as pictures on a bulletin board.) Call

attention to these rectangular arrangements: Look at

drawers of the file cabinet.

Notice that the drawers are

in rows. How many.rows,"of--

drvers do you see? (In

the picture at the_left, 3)

How many drawers are in each

row? (2) How arethe panes

in ouVindowt arranged?

How many rows of panes are

in each window? How plank

panes are there in each row?

F-Nd some

, . .

arrangements.in,the room/that are not rectangular

such.as:books on'shelves, or, use-a flannel board to

display the following:

Frt

464



ro

459

'

Ask whether the objects are arranged in rows. Ask

whether there is the same'number, of members in each

row: tall attention to the fact that this is the real

difference between a rectangular arrangement, such as

the arrangement of window panes, and the arrangement

sucotas-vthat of rows of books with different numbers

of members in each row. State that a rectangular arrange-,

ment is called an array And write theword array 'on"

the chalkboard. Ile sire children do not cogfuse array

with ray.. Have the various arrays-in the room'mentioned

again as examples of ariays\ Also indicate that the

objects-in an array are called elements or members of

the array. For example, each window pane is a member

of the set of window panes-in the avq. -

Hold up 'an egg carton, with two rows for six eggs v.ch.

The eggs that were'in this carton were

\loarranged in.rows.

w many rows'of eggs were there? (2.)

Did we have the same'nuMber 4,eggs in ea
. ,

row? (Yes.)

How many eggs ,Were in each row? (6

Describe the array as a.'"two array,,
_

that the "two" revs to the number of rrs anNhe

"six" refers to the.nuMber of members 1zadh'row.
'<

Hale other arrays,deSCribed: the file cabinet, as Ek%

"three by two" array, for inst e- the window ien,-;4.

pictures, pennies arranged r ny rows with two

pennies in each row to be d scribed.as arrays; other

465
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. .

objects in rows with five m embers; etc.

An empty soft drink case:andmnffin tin illustrate- other

arrays familiar to childreq.

4

it

How many rows are there?

,

A

,'How many members are there in eachirow?

:Bow could you describe this arm?

Illustrate on the flannelboard the idea that*

objects may be arranged to form ray. for example,

a set of 8 Objects can: be arr d them a 2 by ','

4 array or a )4 by 2 array--or an 8 by '41. array
,

or a 1 by '.8 array. (Arrays having 1 row or 1
i

member in each row will be given special emphasis later.)
'.i

. A

Have%each child use 12. objects to try to form auiys

independently. Keep a recolikon .Ehe chalilboard of
,s.',..1

....

the arrays, made:, ,

I .s

Number
of rows

.

.

' _ NuMber of Is.

members in
each row ""

.

.:Kind of
array -A

Number of
members ih-

the array

'''''' 6'

2
.4,.

12. .

.3

1^-:.j.

.

''' .-

2 '

;3.

6

1 .

4 .

12'
,

6 , by

'4 by

'2-,,,,<1by,
,.

12 by

3 by'

1 by

2

3

6

1

4

12

12''

f12

. 12'

,,,12

.4-12
2,--4',.
-w,..,,

,
..

.

AaTaildren'wha appens whenOly try to make an

array with 3 rows: (Can2t do it; ode row doesn't

hale SiVe; members .) Rep t for rowsoand- 9 sows.

! . ,

**fit' : ° .

16 t)
. ,
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Further Actiities:

1. gave children brine to school examplds of'arrays.

Prepare a bulletin board display using egg cartons,

paper disks, or other objects showing arrays.

Use Bescriptim label's (2 by 6! array, etc.)

which can be replaced by equations as the chapter

is taught.

2. Nye children use .souared loaper to show

arrays which you desc1ibe:

"'Use red crayon to show a 6 by 5 array. Use

blue crayon to.show'a 5 by 6 array."

Pupil's book, page' 216 - 217:

Children are to, cross out'the pictures which do not

show arrays.

,Pupil's bOok, pages 218 - 219:

,,461

Thiswill probably have to be done as a class activity. .

Children are to match the pictures of .arrays with the

appropriate description, filling the blanks with the
0 1

letter begide '4,/l.e picture of the erray;alid telling

;how many rows or membe.l.ts in each row, the array has.
A

Pupil's book, page 220:

'Thisjage pi:ovidea-further practice in.8escribing

arrayg and ih finding out how manyl,members are in

thp array. - v.

PupA."s book, afi 221:-

Children use Xls to show arrays mentioned, and fill
V

blanks to (*scribe arrays.

)

467
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. Arrays

'Cross put each picture befow that does not show an array.

a

a
4

I

0 0 0
0 x 8 -.

.0 0 M
sod Y (5.

fl

* * * * *
* * * *tic-
* * * * *

I

0.0 0 0 Os
.0,0 0 0,0 0
0 00, 0 0.0.

0 0 0 0 0 4-

0

216 4 6 "6



. .

t 1 l ti ..t t t t
1:

,......1L1.4tit 4
ttl .t



00 0 0 0.0
0' 0 0 0 0 0
.0 0 0.0, 0 0
0 0 0 0 0 0
0 0 0 Q-9 o
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Match,each picture-on page 218 with the sentences that describe it

Fill the blanks.

Picture has, rows:: There are 4 members in each row.

Picture C does, not show an array. It does ,h p have the-
.

.
isame. number Of ;th tigs' in each row.

Picture shower 5 by 6 array. It has 5 rows.and

members irr each row.

°

Picture shows a 6 by 5 -array. It has

each row and 6 rows: f

*ctute shOws a 4 "lc 3 array: It has
4

mempers in each Tow.

Picture

atui

shdws /71

members in

e

rows aFid..

.
by,1 array. It has r Tows

Member: in- each row.
.

P
t t '. ' /...

Picture 4- shoWs & 3, by, 3 array. f It. has members in
-sid . - r W ,y' -.

each -row and. S -rbws ." ,.

:Ilik
,

6.

Picture P- ihocvsa 1 by i array.. It has members in
.i,

ch rowspd 1° .-.. row. ' ,

4..

4,

,I

'0

,

4 d.
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Describing Arrays

0 c::). cn

c3
C5

1 Number of rows: -,/-5"

. Number of members in each'

.

.

Thisis a. 5 by 1/ array.

This array has 2 G' members. ,

4 I

Number of rows: j

Number of memberS i.n each

' row: 3
,

This is a 2. by 3 array.
This array ha% 6 membc,Fs.

El CIE
4 EDE=

, O ID I El

Nu.mber of members In each

row;' ) .

bs.

N'umber 6! to*: 3"
This by

This ar y has. (.6"_ members.

.Numbergi
:

- . ' 4?.Nigiter of,rovs:

ii.f ,LA 'rfh it is by 7 'aPrj.

embers iii,each row:
?

»
Inliarraitias :" meNbers..

.

t

427 2'
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Showing Arrays

Draw:
.

An arraY,that has 4 rows of X's

with 5 X's in each row.

AX
XXXXA
AA* 2(

xAAX

.

W,e calf this a
.

,3" array.
ti

by

An array thal has 6 rows.if X's

..with 4 X's in each row.

X XX-X
XXXA

xXYYX

X.X

X.,0(
x v X

441:

--We call this a by

1.1 array. ,

71,1

v.

.0 A

1

pi ri

467

./
Art array that has 3 X's in each

. row with 5 rot.

X 7C

A 04.1C

9C

A A. 1\
. X

11 th-is-a,

array.

9*

',1n.-...ft

A:n array that has 6 X's 'in each

...row with 3 rows. =

We cairthis

:sr/

by.

array. 1

217 .

.,
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0 The Number of Members in an Array

. Children learn to identify the number of objects in an

array by counting by rows and by,additiOn. At this

time we do not Want to associate multWication with

arrays.

Using arrays'described in-Section., 1--windOw panesi.

books, tiles, stamps, muffin'tins, egg' cartons,etq:=-

use-procedures similar to the following.

Hold up the egg carton. Again have the array described

(two by six). 'Then ask how many. places there are for °

eggs in the carton (12). Ask children how they can

find'the number by dountihg, ar,14 by addition. Nrite

an addition sentence for;fincling the 'number.. (6 ts 6 41 12.)

Likewise Count by,five, tiirees, sevens, etc.,°to find

the number of members rh\other arrays. Also write
f ,

addition sentences 'thatcan be used.
.

-e" Use the hundreds boaU..BlOck.poff.aeCtions and count

the
y
nuMber

*
These pges mayebOlsed at this time.

lf"

of objects exhibited. For example:

'0000
0000
;0,00 o
o o
0000

) 11°,1

Count 4, 6, 20
1.

as you move down one row at

a time. Also add:

I+ 4 + + 4 + 4 = 20:
r

222 - 223:pages
1

,

-

%
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Counting Members Of Arrays

.

0.0'0 0 This is a by 1/ array.

Count by 4's.

,

00.60 2?, 3,2 , 36 , 171 ,0

0000
00 00; This array has 1./e0 members:

000'0 N..,

#0000:
r.

.

00
s.

lj

This -is.. .2, by-:-

Count t)y l's

Alt0 0 0 0-Q . I
.

-7 Thisarray has members.
, 4 ,

-

.7k+7=
St

,

.

,4
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VIII -2. Multiplication

Qbjective: To,develdp. the idea of multiplication.

Vocabulaiy: Factor, product (Review) multiplication,

o

times-'( symbol : ° x) . 1 6,

Mate rial's: Materials for flannel boiird and othe'r

obje Its for showin's_arrays.
g

k j
Suggested Prodedure:'

IN- -

. Place on the flannel board a set at 3 objects and a

set of -f. objedts. Join the set Of ' .:',5, to the:set

of 3. Hare a child tell what you did,. Ask what.
C...4 ,

equation:1,e sugLested by p'utting these sets .of. objects

together. (3 + 5 = 8. ),1rite thiS equation on the
,

. .

, - .-----s *
chalkboard. e. ,

' Discuss the 'kind of equation. .;:(Additiou .) !' .

Rem ove -the matefial trOm teiflannel 1544 and replace

wlith;:a 3 by -5 ----, acisay. Have the' :irrai 42;cribed.

(Theireby 'five arrat ,)! Ask how man members are in

the eirray,tt' i bs-'' (15 ) ..
e

i .

' 1116 have the number 3'5 for the number of

rows, and the number 1.5, for the, number
.1. ..- ''

cif " membeH ;in each rdizi;. We'..have a.5 for
, i

471

44

.,

'the ,number or membe#s1.4:-4he-Airr: .. We . 'sc

\.
,;.,

./can write tan equatioillg`o,v't.,
.t- :-,- 7,;,, .1.1 -At ea...

::vie cane say t alt 3 tithea," '5 ..:'s", .,,,

write anti equation ilsing a ,'instead .

-of the wdrd "times" . . We wif
.3

5x .5 = ..
, , ,3'

We call 13' x 5 = .1.5.- a Multi: 1: atioli .. i, i.

equation. ,

Nptice that when we add the rak of numiiers

3t. and 5, we get -8. Whe tipi.Y

that pair .of numbers, 3. and 57: we get

4.1

r,

ref
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, members in each row-

members in the array

Equation: -.1 A.., ;.5s, 7-

X -.Xt_ X

X X X
X X

X X X

X -X X

x
4

j members. ini each row

r members in the array .

6

22479



r4,

,

uattoris-7-.

a

N. ' .
0

$r

.I

4'

' , ,c' rows,

, . '2: members in each row
-,...,..

.1 /D ' members ih the array?...
i

/Equation: .5X ,' 1--- /D
. -

'rows

'to . members in eac,hrot!,f-

,.... 1,2 members-in the array,

r;Equation: /2.%_

-1
C

rows

:5-- members in''each row'

0 ; /P. members irithe array
. . .

/
,

Equations:
.

0

.

O. 0. 4.
0

.

..".. s' . , I

rows , .
.

..., . eN
.

./ .1, meinbus in each roil

i

/ I:is ;'

1 memo 'n the array
.. .1

... -, .

uation: - , ,x 7.7::2 / .

ch. I



4iultiplication EquatiOni

Write thd equation for each array:

molsails
1111 Ill .11 -

-
t .

4.

,

I

3X4

A .

AA Ail:
A AA1A4A.AA

'22/ 8 1



Products and Factors

Now children learn that just a addends and

used to name numbers. in an additidn equation, we have

names fothe,numbers

You first may wish`to

.in addition equations

5 + 3 = 8, -5 and ,3

called the sum.! Then explain that in a multiplication'

equation such as 5 x 3 = 15, 5 and 3 are called

factors and 15 is call0 they product.

Review the equations that-have been-written. Ask

children to name the produabqeeach'and-Nthe factors

for each product.

sum were

in a multiplicatim equation.
.

reviewthe names given numbers

Wexample,_in the equationi
-. . \

are called addends and 8 .is

Use bther illustrations. Have children. name the three

numbers suggested by the arrays. Write eqtations.

Have childrp name the product and its factors.

book, pages 227 228:

First the equation is written:

factors are named.

S

482.-

Then .the product

pf

and

;-
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Products,and Factors .

1r) 4&ips a '0
-4D C.

(f.-
.

C C -

Equation: ,57 X 3 = As-,

Product: iSr
Factors: . . and 3

,L A IL,
n, [64: ,'

A
-ua on: 3 11 = /2_

000:,

Factors: 3 and

.

t

$
1477

.171,
Equation: #/X/2
Product:

Factors:/
/

if- and 2

***
* *,

,EqUation: X 3= tk
ProdUcti /*( .

;Factors: 4', .6 rind ,

0:0Obsoo
.cloc00000,
Equation: 2 X er -5

Product: / 6.

Factors: 2 and f

483 .

227
t

4,

./

,



'Prpdacts And Factors .

Fill'the blanks. .;

A A
itA A A

AAAAAC

Product: /6
Factors: _,g

00
00
00
00

Equation:

Product:

Factors:_

a 0' 0/0 bt:0
oop0000
o oo Oo
0001 00,
0000000 -1

5)( 9

I

.

.

3- and 9

Equation: 7 X 2 e?

Product:

Factors: 7 and 1/

I

0, 0 0
o 0'. 0. d
0 0 0 0

s 0 0 0 0
4

Equation: 1/ X 1/ -7-- )6
4

Produtt: /(0 -32:*

.171- t'; 4/'Factors: and

.'bo000
000bcp.

_.g,..000d
o.00 o o

00000
00000

tquation:, 6
Product: . ,8 a
Factors: and S

.r
4- c4c4c

9(4t*

* *
, 45o**-

4c-00(
:it 404

.4( .4( 4c

Equation:,' 3'.;2
.Product: (71

Factors: i

I

II

.

2 2 8 484
r.
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VIIIz3. Some Simple properties of multiplication

Objective: To introduce the commutative property

of,multiplicaWn, and to discuss products

in which a factor is 1, 2; or O.

Vocabulary: CommutaVve,property-(at the teacher's
.

discretion).

Materials: Objects for flannel board, manipulative

objects for children, form for multiplication

table with numerals at top only.

479

tII

The commutative TO ert of multiplication'

.Show a 3 by i array ,on

.

heavy paper. Have a child ..:1

give the equationhat shows the prodiact ofethe numbers

,3- and 6. ,(3 x 6 = 18.) .Write the equation on.the
,

chalkboard. Undey'it write 6 x3 = . Then turn

the paper so aso diSplay a 6 x 3 array to help

child;en see'hdw they can complete this equation f

3

it

6/ 3

k child;eh whether: 1.productof 6,,,,and 3 is the
. .

same' as the product of 3 and 6: Write 6'x 3 = 18:

485

di,
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Have ohilarekiarrange arrays on the flannel 3:1-oe.rd to

show whether' or not

. 2 .x:3= 3 x
t

4 x6 ='6x 4
.-

7)(3=3x7;°.
4 " o .44

2.X 5 =. 5 x

Help children' to generafir6: Changes the order'

wAichtwo fstetdrs are used w,2.11 not affect the 'pr'oduct.-

. -
Pupl's, book, page 22: .-

.

. i. , .... -
.

Children are to draw ar,faY,p which illust'rete the

.

cost-,
-,

mutative property. , ,

* Pupil' s- book, pagp 230:
, - os

(Optional). his for more able pupils, shOws
.

the relation between thulti.plicatIon and addition, and

emphasizes the idea ,of the 'Commutative propei-ty .

le
,

I;. t

,ts eN ' ..- '4c :
.4

.1.

'. (/:(C... . , ..).0

5 -,

..

, :
:

-, -

As

a

4

I ,

*.

-48g

."



The ProdUct of Two Factors

-7

481

, ,

Draw a s:6 by array. the X's'.

6x

Is '.6 x 3 = 3 x.6? Yes

Draw a 3 by 6 array. Use X's.

X X X.X-AA
x )( X°X X
X)<,/X X X.X

-

N

Draw a 4.by 5 array. U5e X;s4k / Draw a 5 by 4, array. Use X:s..

XX X.X
XXX XX
x x x
Xx x X X

'

44

, ,

-4 x 4?. Ye
.

)(XXX
:XXXX
XX X .1(

5-x 4=

4V7..

.0

'44



1182,

, *Order-in.Factors

Fill the blanks..
44
/.

3 x 5 5 + 5

3 ?,( 5 =,. 45;-.
.

E 3 x 5

4. x 2 - 2 + 2 + .2 2

x 2 .

I

5 x 3 = 3 + 3 + 3. + 3 + 3

x 3 =

2 x 4 4 + 4 _

2.x4'=

4 x- 2 = .2. x4

2 x 5 = 5 + 5 5 c 2 2 + 2 + 2 + 2 +

2 x 5 = t,* s'. . 5 x 2 = _10

2x Se I= 5 x .2-

2x9.=18
9. x 2 =. __L

4-

8 x 3 = 2

3 X' 8 =

.4^

= 28..

4 x : = 28
4.

2 x 6.= 12,

x = 12

2 x8 \= 16
\

8/Ix 2 =

. 2.x 3 =

3x 2=

230
4'88

,
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One ol a factor

Arrange manipulative objects on.a-table or desk tq

' sh<lw arrays'ofl it rows of 1 member, 1 row of' 4

members; 8' raws of 1 melliber,e ly row of 8 members,,,

ete4kTrepere similar flannel boad arrtly.

Arl .

---tupiOichiAdren describe these arrays as usual and tell

0'

I

1483

,-hoW many/objects are in each set. Since counting by

rows in the case of !I x 1 examples will amount to

counting by ones, and counting-by rows in 1 x n

examples will'be simply saying the number pnce, child-

ren should readily perceive that any number times one

is that number itself,

that number. _However,

this, and to,emphasize

arrays'shown:

& *.

and one times any number equals

it is Worthwhile to verbalize

¶y welting equetions for, the'

4 x 1 = 4) x 4 = 4;

eta.

,

8 xti 8, .1 x 8 8,

____
AAk a child to think ofa number'in the hundreds. Ask

him whathet number_times one is,.` Ask what one times

that number

the numbers

the product

is. Use other large numbers as one of,°.

and use one as the other number. Ask for

of each' paint.

4144.

Pupil's book, pages 231 - 232:

Use these pages forpractice..

s

. 489
t

V
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One As a Factor

Fill the blanks.

rows

/ memberin each row

Equation: 32,A1-- I7: 3,

Product: 3-
Factors: 2 and

9

/ row ,

. 'Equation:

mernbets in each row

Product:.

Factors: 'f and

a.

AAAAAA
, (

row -

7 membeis in eachrow

XEquation.: / A / =7-7

Product: 7
Factors: f and, 7,

'A

O
- 4 0

rows

/ member in each row

.EqUation:- X t



Qne AnFactor

Fill ihe,tlanks.

I

. A

. 485

.

X' . Equation: 4 x / ..=---, 4
X

. prouct: A 1, Factors:_ and /X
X

4.

X'X,X X
Equation: / x
Prbduct: Factors: atd,

9 x 1 '=,

x 6

t

15.

p

.I

4 x 1 =

1 x 32

27 x = 2 7

6 x

491
. 232

4

SI;,

I

\

ti

= 59

x 455 = 5.I
7 5 t
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a

ss

r.

4 I
4

Display a 2 by '4 array onthe flannel boal.d. "Ask.

for.the equatiort thdt goes with it. Leaving'space

above andbelqwtlie equation, write:

2 X 4 =.8

Remind children that they could have added thehuMber
m

of members i in one row to the number of members n, the
1

f other to find/the number of members in both rows.

Sometimes, in talking of the 'number of'membersin an

"array, use expressions like "No fours are eight".

Show a 2 by 5 array. Ask for the equation and write >.

it just below the first equation.,. Show 'a4, -2 by 3

array andwrite the equation above .,2 x 4 = 8.

with 2 X 6, 2 X 2, 2 x 7,, 2 X I, - 2 X 8, 2' X 4.,

and 2 x10. Call attention-to the pattern orthe

. . '2p. Ask what kind,%of

en numbers.) .Help childreri to

is one of the factors, the'prodUct

.10

products? 2, 4., 6,

numbers .these are. -

generalize: when. 2

will always be an even number.
.

A

Suggest making a table to, record the products oi 2 -

and4he numbers to ;ten. (2 x x), ..1
.

- 3

0 1 2 3 4 5. 7 8 94-10

4. 8 10
JJ6

12 14 ,16 18 20

.

Zeroasla factok--r-
4,

Call attention to the fact that in the tat& on the

.*.chalkboard, leach product is 2. less tharAhe one that
a

Tollows. it. .Ask-'what number is 2 less than 2 ?

Enter: .0 in thq table. Have the children recall

that '2 x 4.= Ikpi- 4. Ask what a0agon expression

Could bf writien to complete the equation

2* 0 = .+ (R+ 0) A



Ask children how'many memberS there would

with 0 rows. (Zero; none at all.)

How would we describe an array with 0

rctws of 3 ;members each? (A 0 by '3

t

be in an Array

array.)
.

Ho! many members would there be in -0

by 3 array? (0.)

A 0 by 4 array? (0.)

A 0. by 27 array? (0.)

A 0 by 598 array? '(0.)

If there

it matter

(No.) ,

Help children

is zero. Next

-would be in h

(Zero; none.)

are 0 rods in an array, will

how Many members each.row has?

to generalize: zero.timesany.number

ask childraidow many, members there _

n array with' 0 . members in.eadh row.,.

-

How would we descraba'an artay witti'
rows ol 0 meters

..

ray.),,!,..,.,
,

,,,,

,.
'

. .

. ,

HOw-ueny-members would there be in a 3'..*-
,

.

by 0 array? (04)

A 7 by 0-'irray? (0.)

A 769 by 0 array? (0.)

If'each row in an array has 0,.members,

will it matter how many rows thers,aree

(No.)

. e

7,"t
k,

, .

Help children to generalize: any. number, times

Ls zero. .

7S0. Pupil's book;'Ioage-233:

zero

This page providei practice on Multiplication ideas

introduced up to this time.

1

4

493 4

O
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-.-

Nirthe'binks.-

,
L

4X 1=

2

. -.

x '8- = 76 1 x 0' - 2 x 5 = -_- /0_

6 1 2-.
,

1 x 9 = 9' '0 x7 -.C/
-. ..

1 =,''. 5- , 2 x'2 =
.am.

2 = 6_ 2, x 4 - F
x.1-= : .0 ..x $ .\J -o

., 4A

4. x 0 _* 0 ,,
2 x 7 iy '.,

z_ _ -
rtiot

Ox 9x . ea 1 x 8)= 'e-,
,,,

9 x

2 x 9 = g
.x* 5 =

.

x' 0 = -0 %.

2 x 1 = 2..
#

6 0

4 x __/,_-= 4

x 39 = 39

o

494
233

a

= 7 f

4:68 )s. 1. = 4c7

x =92:
/ '=

8.X 2 =

0:
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-.'
VIII.4. The distributive property and multiplication facts.

_

To introduce: the diqtkibutive property and
. . 4

1 ., ..,. , ..,
use it in coingtructing a table of ,-
multinlicatio facts. i

I f 5
4

voZabifl ;try: Distributive' pronealkf (at the teacher' s

discretion)

.
- /

24Erterials:: -1bo41 obj t'sp yarn, nianiimilatiQ
. - ;

materials. for 'children, form for multi-

nlication table.

Suggested Procedure:.

Have Children use objects to make a 2 by, 5 array.
=

_Write:

Zx 5 10. .

Have children leave the 2 by 5: array on their desks

and a little way below. -it show )a :1 by 5 array.
;Chalkboard should show:

2 x 5 = 19

r 1 x 5 = 5.

Ask how many-membersthere are in both arrays.

(15.). Have children move the 1` yr 5 , arrayi

to the 2 by 5 array to Make 'a 3 by 5 array.,.
Chalkboard should show:

t 1I 5 =1=st
x 5 = 5 t

3 x 5 = 3.1

,Repeat this ptocedure with
.

ti2x4 =$ .f

" 2 x 4 =
4 x 4 16

1'

e

495' .

.0

,)

I If



Me'

A. A

- 3 X 5 .= 15!!

-8

3 xq,"=--21-

Give many such examples. Children shoUld beginAcr see

how they can use what they already know to find prodcts

-

p.
S

e

they do not know.

Show-a; 3 by Y8 array on the flahnel board.t

3 x 8

iscuss the idea of counting byreights; but suggest

that children could find the number of members inthe

array without coting'by eighti.' Use a pieCe of yarn

to separate the- array into two 3 bys 4 arrays.-

,
,,

II-

Ash children the number of members in

by 4 arrays. ,Write: .

3 x 4 = 12

3 5( 4, 12,

3 x 8 =

1

one'of the' 3

,Cbildren should see that the objects of the 3 by 8

array are the same objects as those in the two 3 bx.'

4 arrays; and therefore 3 x 8 =,24.-

-

Have children make arrays to show that a 4 by 9-
.1.i

array has "the same number of members as two. arrays; one

4 by 5 .and the other
!I

.4 by 4, .ett. Children
6 4 .

find it difficult to verbalize or symbalize and should 1 .r

-AgOr'-
not be expected' to do so; but they should oegin.to'. 1

'understand that (2 x 5) '+ (1 x 5) = 3 x 5, and that
.

(4 x 3) + (4:x 2)- = 4 x:5.

e

7

496

st
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,

By u$3141g4ilarly'eXamila's.land Constructing.arrays, child

,..renshpuld become 4%,/are of the ways in which they can

use the mOtiplicatiOn facts they haye learned to find

tha` ones they do pot'Anow.

Shaw,. th :_chArt forthe multiplication table, and recall-

"with the class the way in whiCthey used the addition

-table. Explain that `the !irst)lumber will be shown

on the side of the multiplication table and the second

number across the top.. Suggest that children give some

of the facts they know

What. products will b

row? (All 0's.)

ritten in the zero

What products,will be written in the zero,.

column? (All ,O's.)

What other products can we: write?

By this time,- some children to give all

products 1 'as either factor, r, andmeit-of the

.preductr in the. 2, 3 and 5 rows. Remind them of
.

the CoMMutative propdrty of multiplication, if necessary;

- 491

sothat,tbzwill alsogive' 8 X:2, 9 x 3, ete.
_

HoweVer, no learning of multiplication facts is expected

in grade two.

Nulls book, pales 234 - 235:

'These pages should be used as a group activity.

4

te

pupilts,*book, rage 236:

Ctillqqn may complete the page. independently.

Ptpil'S'book, pagds 237 - 239:

4,

(Optional) Allow more-Able pupils to complete as

'much cii-the work onthese pages as,they wish. Let

'them make or draw arrays, but do not expebt mastery ofii

factskin this grade. ,.Orkpage- 239, read directions with

children: -

497 ,
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Using A trays

This is a 2 by 6 array.

AAAAAA
AAAAAA

x 6=

4'
0

e

This is a 1 by 6 array.

Q Q'Q Q Q Q

1 x 6=
12 + '6 Lk

This is a 3 by 6 array.

DDVDDD.
DD D D D'

`1 D'D D

3 x 6 =

This 1s a .4 by 9 array.

8 5 B B BB B 13 B.

B. 13 B B- B B B

'B BB B -B B B B
,4x 9= 6

"BBBB.BBB'BB cc,

t`

Show how it can be separated into a 3 by 9 array and a 1 by 9 array.

A 3 by 9- array has ,2,7 members.:

A .1, by ,9 array has members./
f*

2311

.l



s is ;a 4 -,by --5 array.

W- W

W W

.W,WWWW

W W W W

Show how it On be separated into a 4' by 3. array and a 4 by 2 array.

ti

4 x 5 =

3 02\4...m. 4 x 2 =

12 + 8 = 20 6

This is a --3" 'by 7 arra
\

G G G ,G
rG

S G G G G G :0:

G ),G G G G .0'

3 x 7
c

0

Show hoW itcan be; separated into a 3 by 5- array and a'3 by 2 array.

S

15 + 6

X

1.1



t

Diravfarreys ticfirid the iiroduds.

$ 1'

w - . .

.2 x, V .2... x 9 = f/p' ,
g :.
X-Xxixxx - - X XX XXXAXX
.

,.-k mc.x x A.: XXXXAXXAN .

..1 ..

-1x-60 = _i6,_ , 1 X 9 = .9
i 1

X X-)0q , X X X XXXXXX

.

-i- x6-= "IP 3 x 9 = 7 ,

x)(xxxz x)0()(xicAxA ..

'
. vocAxA , x xx x,:x x X X x

xX X, )c )x )c, ,' XXXX XxXXX,', ,

2 x 7 7 _Ay_ 2 x 4 '2 y
-xxx.x)cxy: x x NA

xxxxxxx ..,..
xx x.->c

: ;

.. , _
.

1. x .7 = ...2 _- .
.

x 4 = .

)q<XX20C)(.
. .

X XXA
.

. .. .

x 7 ; ,2 / 3 x 4.= 12 .

-Xxxx)osx x xkx. .. ...

t,,x700(xx x X x x .

xXXXXX -- xXX & ," ,

,..

. ,

Vim



:41" Multiplication. Fill _the blanks.

(
1195

l

.

.

=

:4 4 '8

I
3 x 1 =

_

3

:2 /./

. . ....

2 * 4 =
.

1 * 4 =
.

3 * 4 -

. .
-1 k 6

Q
. .

.

2. * 6 =

,
3x 6 =_

.

Al 2- -

ii7.
r.,

1 ';'t 15

2 x 5 ...

1 5 =,

e..5

. /
/5

2 * 7 =

1 x 7 = ..
-A-1.-/ , i

3x 7 = A /`

_ 2 * 9 =

1 x 9 .
, ,,

.,. 3 x 9 =

/ g

eii'

2 1
,

'2 *. 3 =

.. 1,x`3=

3 3 =

. .
3
1

.

,
2 * 1 =

, .

....., .1 x 1 . '

x 1. ..

.

2 x 2 =

3 x 2 .
. .

4.,

.

__Y.....

2

.

Fill the boxes.

-. x 4 , 10 3 2
,.

2T' 21 12 2 1g
46

x --'7 ', 4 . ,10
,

3 6

,......---
2 1 /0.

i .28' 1 z

_

24

x 3 1

9 ie.

513 i

It
7



* ShONW on; the 'table:

products With. as 'a factor.

pioducts with 0 -as/a factor.

products with 5 as a factor.

.(tN

gett

6

leo

-

0 , 1 2 3 .

0
(.-
0 =D; ; D zi

,.,

a' 0. 0,
'.

1 2. f ki't,
-. - --r.

R

.

,z/
.

g AD /2'19
.._. 1,

.-i4-1S
3 1 ..6 is-

4 a ,.F.

.

2i;.. , .: `

S ID ./.5 .20 ..,2..c -$1
. 6

.

. /2
,

30
.

.

....4

7 0 .- '/1/ 's3' 41! .'
.

8 HO /4 J
'4,..-'

a. a

-

-

a
V

/ .

%I

2

00

r 06 6,

0', q .

Show any other products You know. .0-rdeei-e-tcrje

.



U

'\ N N","
%. \,. . , i

N N ,' ,aiimN N N\-1 . x,
. . .\\\NINII.N. . ..\. , N..

.N \7 \ N" '` N N

XS4 ,NXI NNE N' 'cNI. N. 'N

\N\ Nk. N 111.__. ..,s, , ,, ,1/4

NN1 ',&'' ',.N N', ` N

11 .\ N?. , . \ .t..N.a..,N.
IIN N NS\N ; N ';' '\. ..\ \\ ..& §s. \ .N. \N al N 111 v Ni ..% ..;

: \ . \. .

. r

X

Lai L.A:

!I

N
E

Co



498-

4

04,

,
0

Usinf3 multiplication,to solve problems

Although"Multiplication,has been introduced'with arrays,

it is important that children realize that multiplication

is also relatedjtofjoining equivalent sets.
,.

Call -5 children to the front of theroom..,Aak another

child to give- 6 small objects (.buttons, beans, 4ray6E-6,

etc.) to each of 5.
,

.

If we wgnt to find qut how many buttons
-)1
j were given .out, in ail4...we can join these--

sets. What equation would we write for,
.4

this,? ,(6 + 6,+ 6 + 6. + 6 = 30.)

But Jimmy counted 6 things 5 timeg.

How many sixes did we write in the equation?
r

(5) e -

When we think of 5 -times 6 or 5, sixes,
. ,

we are really thinking inwords we use.P.hen

we multiply. We can write:

5 x 6 = 30.

\

Give many exatples in which multiplication may be used'.

Some of the following problems may tle "

40

A roam has 6 windows with 2 curtains

at each window.

How many curtains are in ther6cma9

A bag of candy,hasr.7 pieces-of---eaeh' of

.3 different kinds of candy, How many.

pieces oocandy are,inthe bag? S2 / ,

A than wants to buy tires for 3 trucks,.

Each truck-needs10 tires. .Hou many

tires must he buy? 30

If you use 8 nails ffor each shelf Of

a bookca'ge., and it has 5 shelves, how

'many:4,41s will you ,use? 749

Milk costs 5 cents a carton. If you:buy

,a carton.of milk every achObl day for a week;

,how.mual.-0111 you Spend f ox milk? S

5 0,4 , 44' "'''
-1,

4



I.

.

X
-

Itelp children to generalize: to find the total number

of members in a given number of equivelen.Vsets, you° 4 '
can 'multiply the number of members in a set by the

number of sets
.

Pupil'k book, pages 240 - 241: p5
,-.

Have children look at the drawing of.Carmen Street.

Read the story about Mrs. Martin. Show that children
.

must first see how many people live at number 31

,Carmen Street, then multiply to find out how many cookies :
, V

499

to send there, etc. The to oI the page may be used as

JY class activity.

been read aloud,

independently.

1

'

Afeeethe story of,Mrs. Jackson has

children should complett the page
. ,

9

505

it

j

J



,

M
r.

 B
la

a
,

M
rs

. B
la

ck
.

Ji
ll

S
al

ly

0
44

60
0,

"

P
A

".
.

"

t
i

,

0

ac
-

-0
 0

P

a.
G

re
en

).
,

S
tr

ee
t

r"



riOmas. on atinen Street /

. Mrs: Martin baked Ctfristmas cookies. : ;She wanted to send 5

Cookies to every person on 'Carmen Street. How many cookies did she

rend to each house?

q5"-ocookies to'` ®3. 6 So = cookies to .,

....../.0-cookies.to IM . 2,0 cookies to

15 cookies to 36 3 S- cookieslo

''' 0 cookies to 38

I

How many cookies did. she send in all?
(4).

_

Mrs. Jackson Used to live at 38. Carmen St. She mailed boxes of

candy-to all the people whewereber neighbors. She sent 3 pieces of

Candy for each peron. How many pieces did she send to each house?

7 pieces to

6 pieces to

pieces.to

pieces to

/s5r-5-

34

5Q1
4

36

pieces,to
,

/2- pieces-to

/ pieces to
.

, D pieces-ter

I f 4

Ow many pieces did shesend in all?

113

O

e
§S)

:



CHAPTER IX

DIVISION AND RATIONAL NUMTEBS

Section 1K-1 begins with problems on partitions.

Whe4we partition a set. of 20 members into subsets

of 5 meMbers each, weilay ask how many such subsets

there will be._ To answer this question using arrays,

we arrange a set of, 20 in rows of 5 and then count

the number...a of rows. This amounts to finding the

factor n in the equatiq!i

ft

n x5 20. \\,

A different partition problem is the following.

When wepaAition a set of 20 member into 5

equivalent subsets, we.may ask how many members each
--tom

of-these subsets will have. To-solve this problem

using arrays, we distribute a set of 20 into 5

rows and then count thd number, n, .of membeL
1

in
. .0

a row'. This' amounts to 41.nding thelfctor. n is

the equation.

5 x n = 20..

. Z.

503

04

Since 5 'x n = n x 5, - this leads to the tame numberm#1. ..

t. it
p as before.

)
Partitioning a set of 20 into sets Of 5 corres-

c o .

'4

401-0,13 to dividing this number 20 by the number 5.

We hive seen that when ye partition a set of 20

"into sets of 5, the number n of such sets

satisfies the equation
0-

n X 5 =

n

5 0'3-

e

4'



n.= 20 = 5,

interchangeably,,anVsay "n equals 20 diyided by

5" or "n is te ouotient, 20 4livided by

Dividing the 14hdber 20 by the number 5 '

ti

_also Corresponds to partitioning a set of 20 into

5 equivalent'subsets, since as we have seen above-
.

'this results in the same number n as before.

Thereds a "doing and undoing" aspect of division_

. and multiplication. Starting with 20, dividing
20

_ -
by 5", -and then-multiplying the result -5 by 5,

,s

we get bece the 20 we started -The ouotient

207 is- the number n for which

n x 5 = 20.%

In finding the/number ok,sets,ok 5 in a set of

26,'' we need not actRlly fordarrays. Starting with

the set of -20, we may successively remove sets of

keeping count of the number of such sets removed,

until the remaining Set is empty. In this way:we have

of course counted he number of 5its in 20. That
-

is, we have found .the quotient
20.

. this, could be . /

called the "successive subtraction" aspect ok division,

corresponding to the "successive addition" aspect of'

K

, . I
-

Finally, we need to note that correspondink,to

multiplication facts'

1 x n,= n and n x1 = n
1 .

ye have
)

thq division facts

I,

I
=n and E L

P
1.

)

Section IX-4 conderns fractions and rational nuM-

tbers. We cri. a distinction between-these. A fraction

is a certain. kind of written symbol; a rational number
/

issa certain. kind of number.
I
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'When we divide a number m by a number n (other'

than zero), the

their-auotient.
.1

phse-synbol

sometimes` used.

result is a number which we call

We will denote this quotient by

though the symtibl '111 = n

Thus we have the equation

21-

d
=.m n,

.

which, says that the numbers ! anct-m n

same. A specific example is i = 3 4. 2.

4

11
is also

I*

are the

The symbol "2" is called a fraction: 11 fraction ,

is a symbol which reaults from writing a numeral,

drawing bar undir it, and writing a numeral beneath

he bar. In a fraction the nUmbe4-nemed above the bar

is called the numerator, while the-number named below

\tbi bar '1.s. cared the denominator. In the symbol

"m t n", and sometimes in the symbol 1", the

,number m is called the dividend and n is.called

the divisor.)

When the numerator anedembminator Of a fraction

are both whole numbers, then the number which this
,

fraction designates, or names, is called rational

because it has to do witti-ratiosj.not reason. (A

number which cannot be designated by a fraction with
0

a -.1oXe.dpuMber numerator end denominator is called

, irrational, The numbers 4,and It are examples
V

Lof irrational numbers, it can be shown.) All whole

numbers are ritional numbers. Theinuthber 5, for

instance, is rational becausei.t can4e designated by

io
-the fraction

n "

1 2 3
(or or "12'" etc.) with

whole number numerator and denOminator.,

v.
, Rational numbers can be represented by poives.on

the number line. In Section IX-5 this is,done for

some of simpler rational numbers, be big with

510
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7.

2 4 6
'whole nugbers like -g = 1, 1= 2, T = 3, etc.'

Then the point half way between -2
0

- and
i
-g_isdused

.,

1 2
to represent -g. the point half 'lay between giand

4
.-. is used to represent 2 etc.

0 ..

4

O 1 2

O 1 2 4 2 6

2 2 2 2

Immediately, withou t any attempt at a systematic

1 2
treatmhnt,.a few simple sums (like

1
-2-

etc.)- are computed, us1.42-the number line visualization.

Next, pupils are led to recognize that the, point
0

half yay '%tween 04 and on the number line is

the same as the point one fourth of the way from

0 tp 1, and hence that the number represented

.by this point should be'. After-the "fourths"

have been systematically filled in. on the number
4

-line, the Pthirds" (and in'the exercises, the

"sixths") are considered. In each case a few simple

sump are computed.

ti

511 .
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Findinfi factors

Objective:- To use arrays to find unknown factors

in multiplication equations.

'Vocabulary: (No near words.)

Materials: Manipulati'vdobjects for cWildren,

materials, for flannel board.

Suggested procedure:

Discuss.Witb the childAm the problem of finding

out bow :many basketball, teams can be formed fiord a

group of 20 boys. Let children select 20 objects-,

aneshoW how they would partition the set of 20 into

sets'of 5 members each until they had 4 seta of

5. If no child has formed an array, shotthat the

'45 members .in each set may be pUt An a row. Anoth'gr

Y.

5 members would be put in the
all 20 meMberj had been used

Wbaftequationcan wee

_(r x 5 = 26) %,

next,row, etc., until

write.ah4t,thisarrair?,

But when we began, we knew only that_we,

had 5 members on each team and 20 mem;
bers in all. If we had used "ri's in the'.

equation for the numberwe didn't,know,
0,4..

we would have written:

la x 5 1 20.

thought of the

you had seen the
,

Perhaps' you would have

number 4 at once, if

equation, )
Have children select 18 objects to represent players

for baseball. Since there are 9 players on ateam,

the number of teams may be found by. forming, an array

with 9 members in each row. Discuss the equation

to be Witten, d the way the array would be foiMed.

RdcalIthat t ey partition a set of 18 members

into equi ent sets of 9. '.

512
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4
Explain that sometimes-the number of rows in the

array and the number of members in the array are

kRown, IAA the number of members in each row must be

found. If, for instance, 3 children want to simile

18- cookies fairly, an array might, be formed 'as shown:

000 /

etc.

They would place an object in each row in turn until

all 18 objects were distributed. The equation,

3 x n = 18- would, be written.

Pupil's book, pages. 242 - 244: Children draw

*arrays t6find"the nuMber,that,complAes'the-equation.

You may wish to'provide additional practice bdevelop-

ing vol.using worksheets similar to, these pages.

if

513 :
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Partitioning Sets

Find the number of rows.

00 00 0 0
0

O 0
,

509 ,,,

T6is 'set has 15 members.

Draw an array.,

000
0 o000
0©0,0 0 .

There are 5. threes in 15.

,c x3 =`15 .

C

e

4 4 6

This set has 20 members.

Drew an array.

6. iA
LS .Z.N

.A Q 46 46

ad A A

There are ;3--- fours in 20.

514
242.
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Find the number of members ineach row.

ro

0 ° 0
O 0 0

O oo-
° 0OO O .

0
sR

This set has 18. meMbers..

Draw an.array.

0 0 0 0 00

O'0 -0 0 00
00.0
3x' = 18 -

,

4

r

1:_:3 C3 0

0 0 0 0
010 Op

<> #0,

0 op 0
0,o 0 0

This sit has. 25. members.

Draw an array.

0.4717 EJ
12 T12 1:3

'0 c11=3

MI' E3
..5 x = 25

51,5
243



P.1

Use X's to draw arrays.

An.array has 14 members.

It has 2 rows. S

Equation: -2 x

/;"

Mit

Iit 4(

a-

An array has 21 members.

It hat/7 members in each row.
/ /

\0# \<° s/ %sje"%1C'
% ;0 1' %Ss / Ss

i
%%,

xXXXx
X.>CX-XX

Equation: x 7 = 21

An array has. 24
,
members.

*It has 6 members it f each row.

XX XXX
)(X X X XX
AX-XXXX FI

.XXXXA
_Equation: 4,X6, =.24

52)46
I

a

C
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IX-2. Mvision, using arrays

.To introduce the idea of division, using

arrays.

---
Vocabulary: Divide, division, qUOtient.

Materials; (No special materials.)

Suggested Procedure:

Recall with the class the idea of doing and undoing

in addition and subtraction. To find "n" in n

we subtract 16 from 32. That is, n = 32 16.

Write 'n\x 2 = 12. l

Remind children that they have found what number

n is by partitioning a set of '12 into subsets of 2.

We speak of partitioning a set into

-equivalent subsets. .

We say that we divide a number by

*another number.

We write "Twelve divided by two"

like this:

16 = 52,

4

12

2

Now we can write:

If n is anumber and n X 2 = 12

then n
12
2

If wedivide one number by another,

the result'is called the uotient.

Dividing by 2 undoes plying

'

by 2.

Write divide, division, and-quotient, and 'discus

common uses of the words divide aid division.

4 te
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Draw a 6 by 2

it with a bar, as

%

array on the chalkboard.

shown:

.

a

'Separate

513

.Draw a 2 by 6, array, and separate it, with a 'var.:,

_
t- -

Explain that the bar-used between the top numeral,
a

and the bdttom numeral of the division expression

shows that one number.is divVed by the other; that

the top numeral names the nuAer of the set-to be

partitioned and. the bottom nUMeral shown either the

number of members in each subset or the.numeer of

subsets into which the set is partiiioAd.
. ,

Other examples may be given. To show. partitioning

a given set_into equivalent subsets when the
-

number

of members in each subset is known, you may use the

.,

following ptoblem situations:

le: kboy has more marblesthan he wants., He

decides to sell' 35 of themjn bags 4,

5 marbles each. How may bags will he

have to sell? .32\--'7'
5

2. ,,Scime'childrena're giving a play circus'in
4 a

the garage. They have 15 chairs. If they

'put 5 chairs in each row, how many, rows of

chairs can they, havg?, i= 3

4 7,1

4

51:8



$

3. .
Mother wants to sew 12 buttons on a dr4400.

There are 4 buttons on each card. How

many cards of buttons will she need?
12

= 3(

To show paft'itioning a given set into equivalent sub-

( sets when the number of subsets to be formed is known

the following may be used

1. A boy decided to give away 20 duplicate

baseball cards. %%ants to give them to

four of his friends. If be gives the same

number of cards to each boy, how many Cards

will each boy get?
20

= 5

2. The 24 children in Miss White's room are

going to havg relay races. How many children
o

on .each team if they have 3 teams?

4.

24

3

8

Mother put 611 the pennies she found into

a little box. When she counted theta, she

found that there were 40 pennies. If she

gave the same number of pennies to each of

her 4 children, how many penniesidid each

child receive?
4o

= 10

Miss Brown wantOto.have 5 rows of desks in

her room. If she has desks, how many

will there be in each row? 5 ='6

Write several more division expressions:

16 14 m
7 3 7 5'

51

etc.

4-



Have children read them--aloud and draw, arrays to help

them find the quotient. 'Call attention to thelfact

gat the quotient times the,number by whi4h they di-

vide gives the number-named by the top numera'.

Have children obser'Ve that either of the following

r.arrays might be made for chow
3

,
mand that bare nay

be drawn to show the set partitioned into 3 equ1Valent

subsets in either easel

4

Pupil'-s book, pages 245 - 246: -C119ildren

draw arrays to help them find the quotient.

4.

o

0:Ik.

a.

515
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The Quotient of Two Numbers

Draw amarray. Use X's.

FfiTthe blanks.
.

4.

12

6

xj6= 12 -

2-- .

1C-. X x X X

X X X X< X"X

2 x.

44,

x 9= 18

C

X X X X
S

- CX X X X

X X XX X X
Xx x xAx X x

1 4

21

7

x 7 = 21 .

v,

X VC X XX X
xx >SX X.X

xX X >( X
-

5 x 3 =15 .

5

S

a ,



The Quotient of Two Numbers

Draw arrays. Use X's.

Fill tfi)atianks.

A XA
3x 3 =9 X, X.X
9_ g XXa:

51c

30.
5

=30

20

4

X X XX XX 4

X XX
Y\XXXXX
XXX McK
)c)0( >cxx
X XXX

x4=20 oKY\ XX.
)(7\ XX -

X )<

)01\ KX
,

x 2 = 14 OC
. x X

X X ,

X X
.. X X '

.,, K "

= 24
X^

vx

,
) ,, ,---.

' ,/- x
K 7\ X - 0, . ,

X )(

I

517
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Ir-3. Divisions using subtraction

Objectives: To show the use of subtraction to find

quotients. To learn about the division

properties of

Vocabulary: tlio.new terms".)
,

Materials. Material for flannel board.

Suggested Procedure:

Using Subtraction

Give a child 12.-feit cut7outs and ask him to shoir,-

on the °1 ATITIP1 board, how to find 1.

awe he °the. children obser7e, as be does so, that

his starting set has 12 members, that he nay remove

a set of 2 objects and place then on the flannel

.vs. bOard, then remorreamother set of 2 objeat, etc.

Ask what subtraction-equation can be written to show

what happened when the first set of 2 objects vat

removed from the starting set. 42 - 2 = 10.)

Show the folloWing on the chalkbo:k: /

.r

12
- 2

v10

We have subtracted 2 from 12 one

time.
A b.

12 1S

-2

10 .
- 28

We have subtracted 2 two times.

Continue to subtract 2 from each successive difference,

and say each time,/ "We have qubtracted

tines" until zero is the difference.

41

523
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O

How many 2's did we subtract? (6.)
How many 2's are there in 12? ,(6.)

12
.

Wbat.is ? (6.)

18
Write: 7 =

Ask a child to read aloud What you 'nave written.

Discuss ways to find the aUotient. (lake an array.

Subtract 6 from 18 as many times as possible, till

you get to zero.) Have a child show the repeated
.

subtraction. Sdggest that a basic multiplication

tact would tell how man tires 6 can be subtracted

from 18. (3 x 6 = 18.)

o Give other examples and have children find the quotient

by regpeated subtraction.

Pupil's book, lost..ge .247: Gives practice in f4 ring

the quotient by using subtraction.

* Pupil's book, roe 2F8: (Optional), More able

pupils =ay enjoraki4ng0and-Subtracting to solve

multiplication and division problems inTolv-ing,larger

nuMbers.

5.2

e'

519 t 1.4
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* Using Addition or Subtraction.

Add to find the answer.

a.

521

3 x 32 = 5'6. 32
+32v

+32

-r

41-

x21= g4 21
+21

21

+21

2 °x 65. = 44 +65

I

#11

34 =':2D 2-: 34
+34

+34
/72

Subtract to find the answer.

98 98 ,
49 -49`

..
Or

I

49

0

-.1

84e 84

12 12
7 2-

_I/ 2

;'-/2-
3 .6

J

52 6
248

s.
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One in division

Give a child 9 fel cut-outs and ask hiM to show,

in an array, how sets he can make with J1 meriber

in each set. (9.) Does this show how many l's

there areig 9? (Yes's, 9.)

.Write:

. 2 9
1
_ x 1 9

Give another child the 9, cut-outs and ask him to

show how magy.sets he can make'with 9 'members in

each set. (1.) Does thisshow hot, (many 9's there

are in '9? (Yes: 1.)

Write:

= 1 x 9 9 :
9

r)

Give several examples, including some with numbers like

65. and

0
Help .children to ge netalize: If any number is

divided by 1, -4he quotient is that number; if any

number is divided by itself, the'quotient is 1.

book, mses 249 250: Provide

p*ctice on the ideas presentedinseotion IX-3.'



Finding QUotients

Find n. Use multiplication facts, arrays,.-or subtraction.

;r1 .x 6 = 18

1811 = 7

n =

n x 1 = 14

14n = T

n=

523

<a.

n = .24 ,

n = 8
n=

n x 62. = 62

62n =

.

n. =

n x = 45
9

45 .

n =

.
1 n =

97
.n = -T

n =
.

2 x n = 18

18
= 2.

n

75xn =,75'
75n =

n

<

.44



524

Finding Quotients
Fill the blanks.

27 fr1/43

9s

50_
10

-a

22. 0
,12

4

16
=

.4 .

43'_
43

70
10

595 ,
=

1

2 29

0-`
vsK
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TX-4. rational) Numbers

Ob ectl< To build the concept of rational number.

4

Vocabulary: Rational number, fraction, one half, one

third, one fourth, etc.

525

O

Materials: Construction paper with heavy markings
4

to show congruent regions as.indihated in text.

Commercial or teacher-made fraction. kit:

Suggested Procedure:

Write
8

V

I

,
What number is this? (4.) When

a.
1e numeral,a bar *der it, and atiother numeral

4 , ,
., belowthe bar, we 'call, this expression .sa.

4.

we write '-

,

2 .

stiate 15i1 the 'c'halkbciaTd.

-or
The .f ion 8, (read eigbMilitive's)nimgCthe

/ 1"

number whicE is the result of dividing .8' y
q v

What is another nan#for this Abmiyef?

The fraction
4

(read four - halves)

name.for what number? (2).

t.4

another. '

The fraction
2

(read two-hal
2

name for1What number?,(1).

1
Write the fraction c. but do not read it aloud.

de

'530 , .

s anothpx.

' .

It

O

14,

e
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What 'would this mean to you ?' (One divided'

brtwo.) If we want to show what
8
-g is,

we can partition a set of 8 members into

2 equivalent subbets and find that each'
a

subset has 4 memberd. To find out1/4what

4 is, .we do the same thing, only we start
-

with a set
2

of 4 members. For we start

with a set of 2 members. What set will

we start with io find out what "1 divided

by 2 is? (A set of 1 member.)

Show a piece of paper_and ask how it could be shared

by .2 -people. (Fold it in the middle and give

each child 1 pieZe.)

t

1.

We'll fo11 its', so you can tee what,each

person would get if we cut it in two.

When you name one oftthese pie'4n, what do

_you usually call it? One half.)

Write 2.

.4*

How maw halves are there in 1 pieceo

pape? 2.)

Write
1 1 2=.. (Show the folded paper and popoint7

to first one haleand then the other.)

a ,
) 'What is another name for this number?

(Point to 2. Answer: 1.)

And if we have '2 halves (Unfold paper

and display it.), do we hate 1 sheet of

paper? (Yes.) If these pieces were not

sane siig:.could we call them halves?

(No.)

53

44,



a

o

If we split one thing into more than g

pieces, coulda call each Piece one half

of it? - (No.)
.

.

Write: 1
.-3

What wouldthisfmeancto you? (One divided
- ,

by three.) What would this fraction 'describe?

(One thing split into' '3 congruent p eCes.)

The fraction 1" names a number,- 0 did

we just call this number?' (One divided bY

three.)

'ye can also call this number one third. Haw'.
4501

many thirds are there in 1? -(3.) '

What is 3 iiyided by 3? (Write' 3.

Answer: a.) When we 'ay "three thirds"

or "3713Tr-ided by 3," what number are we

talking about? (The number 1.)
1 1Continue with the fractions , $, and

/10' each time askirig how many of them it would tate

to. make- I, etc. *

O

Suppose, insteadof:thinking about splitting

just 1 thing into 2 congruent parts, we

think about splitting one set of things'iAto

2 equivalent subsets. Think of a set of

.4 members: ;That is, 5 of (2.)

Write E
1r

on 141e-board:.

1
We can write: -f of 4 = = 2.

Now thinkNpf a set of 16 numbers.

What is
1
of 16? (8.)

What is 16 divided by. _2? (8.)
A

,We write: -
16

2 2.
8.

,,,;

e

If we want to take one third ins walione

. half, into how many equivalent subsets would

we partition the set?

532'

or

,527
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4*

1,

Think of a set of 12 membere.-`

What Is ett 12? (4.f
3

What is 12 divided y 3? (24.) ,

We would write:- of 12 4
3

Give more examples, as needed.

1 4,

Tupilts book, page 251: reinforces these ideas.

o.
3

Ace /el

; 8'

Ak

411

e.

533
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'Rational Numbers and Fractions

Rirfg the fraction that shows what part is shaded.



f

.:.
,

e
. ,a

Show a sheer of paper folded into fourths. Ask into

how,many Congruent part's it has been divided. "(4.)

ask what,raction describes eachlof these parts. (.)
og

'Ifwe use- a fraction to talk about some of

the parts,rthe numeral below the bar of the

fraction tell'a a how many congruent parts
,

the region has been divided into.- If the

numeral below the bar is a- 6,. we think of

a region that hdd been divided into 6

congruent.parts, dr,of a set that has been

paititioned into 6 e tivalent subsets, etc.

If we Want to think about 1 of the colwnt

pdts of a region,'we write a 1 above the

bar. If we want, to think about 2 of the

.
parts- we write a 2 above,the bar.

Suppose we want 'Co talk about, this

this sheet of Paper. (Write i.)

much of

Have a child point to 3 of the sections of paper.

Display Wier regiond, divided into thirds, fourths,'
. 4

dixthsvand eights, and have children point out given

fractional parts: etc. Malt parts% of '4

some of the regiclni and have children write the traction

shown:

Urge two gleets"of paper,
each divided into three con-

,

gruent parts.

SUppose we thin1 .4ot trying to divide these

two pieces paper so that .3 children

can share theml,,, What could we do?

e.

/

5a5
Igor

g ;04,,,,



4:1

53'

If children are hesitant, suggest letting each child
take 1 of the congruent parts of each piece.

.4.

Ms B's C's
per4. part part

A's B's C's
part 'part' . part.

.1

Cut the "paper into thirds, and show that. each Chi:l.,d's
A

share will be two thifds ofone sheet of zaper%
2Write ..7 --two thirdb, and read this; "T.wo divided
J

e''
--by three is two thirds."

,,

-1-,... . Pi .
....

f. Write on the besziva variety of ,fractions of the sort %,
c -

s. cunsidered,,so far, such as - 1
,

1 2 1 4 8
2' 'f' ,2'...) 2". -f'

.1 2 j\
3-,I 1 ?3,3

-, et.c. ,

Doe's each of these f.ratkions nem= a number?- '. -_,

(Yel... In each o. these 1,.. f.ractions do the ,'
L

ntmerals. above .and be,low the bar r.Are.e. whole
... . . )numbers? (Yes.) numbers which can be named

'5 ,

icy'. Such. f.r.it*otions are called rational umbers., -.. ./

It

5,

-Can you think of Simpler for) the
2rational ntdber 2 ? (Yes: "19\ )

is number. Can you think of a
simcier nave for the? rational n .
4

? (Yes: For the rational number

and Irocth? ( fees : ",h." ) Are

O

Ps.

r:
rational atzabersi""(Yes.)1 Are a'll
numbers rational mr-lbers? (Yes.)

0,

Pupil's Book, page 252: Remind children to ,record
the nuMber of congruent parts in the unit region
below the bar; and above the 'oar.hOw many of the:paltd4 o Ca, 141are shaded.

''.

I

Pupil's Book) PaPie 253; 25k: :Children are to,
ring fractiohal parts of sets,Jand. shade fractional parts,

.

Of regions. ,

5
1. :17
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Fractions4

rite the fraction that shows what part is shacted.
, &.

a.

,

4

. 01,

L.,

`. 3

.
,r

.__
.

, . .

68

I , .

y et-2. '5

2

0*
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Fractions

Ring the part of the set shown by the fraction:.

2,
3

EJ .4

6

3

3

)

533
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IX-5. Rational tAlmbers and the number line A

Objective: To use the number line to visualize

some of...the.simplest rational numbers

and how they are added.

Vocabulary ,:' (No new words.)

e

Materials: Number line on chalkboard, with

segments:petween points marked.

Suggeited-Proceduze.:

foot-

Review ideas about the number line: It goes on and

on in both directions; every whole 'number has a place,

on the number line,.; it is the same distinbe from 2

to 3 as ;rom 0 -to 1 ,OT from 98- to 99, .

etc. After the first 'ew'numerals, _0, 1, 2, 3; etc.,

have been written below their points on the,number

line, explain that underneath these you are going to

show some of the other names for these same numbers.

Let's write another nPrretor the number 1.

know,that the dumber is the same as
h

the comber 1. We also know that -f is the

same number as' 2 and that is the same

as 3.-

54Q , A.
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Label points ad shown below:
. 4

1 2

'2

2 2
6.7

2
We see where to write 4.$2g because 7e..;. is

another name for 1. Where would 2 go?

(Halfway between 0 and 1.) ,

Make a paper model of the unit segment, fold it in

half, and mark the point between 0 and 1, labeling

it
1

1 2 .

We have -g and then a big jump to

4 2 4,,

:IT. What should go between g and g.

(i) (Mark it.).

What goes between g and
6
.? (2. Mark it.)

1
So we can take half jumps fiam ,z to 2

- 6
1.OO to 2 to

2
wto 7g.

Could we 'go on .taking half-jumps? (Yes.)

Is there a point we could label.
2--.0

? , (Yes. 10.)
2-

100'
Is there a point we could label ---? ,(Yes.)

2

'Lead children7to see that for each half jump. from

right to left along the number line, the number of

halves becomes one lesd, and' that it fits in With

this if '0 is named ".2"-
. 2

541)
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Write:

We have used, the number line to help-us add

whole numbers. .Can we use lt to help us add

1 1
+ 2

Have the child!draw arrows to show half jymps,on the

number line. Observe that 2 half jumps, means that

he stops at 1 or 1. Remind the childreiithAt.'

they have, already seen the same result when they looked

at congruent regions, as illustra&ed with a piece

pf'paper in the preyious.leson. Write other ex-
,

amples, like: + 1 +
2 , ete.

When children'aeem to-understand that halves have

a place on the number line and can be added, go on

to fourths.

1
Since "ter could oiark tt point half-way between. 0 and

1, do you think we could mark a point haaf-Way'betwejn

1 '0 and
2

(Yes.)

)
'Ask for suggestions abdut how to find the half-way malt.

Use the model of the segment used to find 2, and
.

-fold the folded paper again. Mark the point midway '.,

1
'

between 0 :and. Ask what the number of that point2 .
would be. Unfold the paper model to shdk that yOu

-have used 1 'Of the 4 congruent parts of,the model,

1
or of it.

'Devdlopthe idett that the model (t) can be laid off

to the "right on the number line as &ten as we please.

gark,points and discuss the fact that eaahsuccesOive

point is one more fourth of a unit semelat to the' '

right.

542
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Label points:

0

0

2

17.

0

Children

founds -to

12

1' 2

4~1 2 2 4 5
2, 2 2 2 2

6
2

10 11 12V 7 7
-r.
4

should observe that the number. is indeed
4

1, that, isbe the number
.

and that

2 . 6
is 3. Ask what 5, ,

.)2' 2
22'

Have the children add, using fouith's, as you di&with

end
10

are.
5

halves. Lead to discussion

line by having' 1 renamed

in thirdS, mark points, and

< o- -

of thirds on the inumber

as
3.

Fold a model segment

label them as before.

.: fik .
1 2

0

2

1 2

2

3
2

4
2

e 0 1 4 _5 6'VVVV7 8
V V

1 2 3 4 c 6

3 3 3 3 3 3

Help children to generalize:

3.

8 9
3 3

A rational number has

a place on the number line, and rational numbers have

'many names.

543
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.Pupil's book, pages 255 - 256: These,,pages

will probably require considerable supervision.

Children are first to write numerals above the bar,

for each rational number, and then to draw arrows

to Show the sums indicated. .

4

Pupil's book, page 256: Extendsthe idea of rational'

.numbers on tbelftumber line to sixths. .

4,
4

s,

.

,

sx

1'

a



eA,

the Number Line 5

2
4'

2 2

3

6
2

4104.

Name points to show halves. _Show the sum of
3

and
3 3 3

2 + 01-,3

2- 3
.2, 2.

7
2 2 2.

5

I"

0 / 2_ 3 y s-9.6 7 ie if/. lizrzi
4 4 4 4 4 4 4 4 4 4 -4 4 4 4 4 4 4 4 4,4

Aame points to -show halves and fourths. °

545
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The Number Line

'

2 3 is 4 .

7 9 /j //
3, 3. .3 3 3. 3 3 -3

32
Name points to shdw thirds.

3
+. =

3
-

-.ic .
o c-

o . / 4; 2. -

3 3 °. 3

i
1

1,3' * J
3 3 .3

2

6 7 g
3 3 __3

. -

0 / . 2, 3 4 s- 6 7. Y ic ft /2- A, /f /s- /.
6 6 6 6., 6 6 6 6 6 6 6. 6 6 6 6 6

Name points lo show thirds and sixths.
2 3

6 6

\ 0
tf \

O
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