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PREFACE

The increasing contribution of mathematicsJto the culture
A

of the modern:world, as siell es (its -importance as a vital

part of_scientific and humanistic education, hal 'made it.I .

ooessential that the mathetatIcs in oui schls be'both:well

,selected and well taught --,at all levels, fro .the kinder-

garten through the graduate schbol. .
...

t-

, With this in mina, mattlematiCal.organizations in the

.
UnitedStates cPoe(rated in the fdrmatfolo".oi he.SLool t

I.:. . .
Mathematics Study Group 0MSG). The genei-al.objea,ive-ef',4
SMSG is the improvement of the '4teaching.of mathematics in'

.

,

grades K-12 in the schools of this country. The National

Science Foundation has providedsubstahtial funds for the

':support of this endeavor." ? r.

4 One of the, prerequisites for tke-tiCrovement of the

teachingof Mathematics in our schools is,an improved',. .

curriculum - -o e which.takes account of the increasing ilse

ofmathematl_CS,in'ecience and 'technology and:! 14 other areas.,

of kflowledgt,'4,ad at the, same tide one whiCh reflects .

recent ad7,11.mathematiCs itself., AMong the projects ,

undertaken by SWGIlas been that of enlistinCa-group ,o1' out-

""-t

standing mathematiciAa, educatorsr and mathematicVeachers '.

:to prepare a series of sample textbooks which would ialustJ rate
)

.
. such an improVed'cariLlum. Thl. & is'one of the publications '

in tli'ett, series.-, .- . '.'
-s, _',

'0 ) .
,,The development 141nathematcl ideas ethane young

J .

`' '

. .* children must be grounded in'approprlate exper4ences 'with
, .

.

. 'things from the physical world and:the
..e-
immediate,environment.

The text materials for-grades K-3.piovide for young'children

kn,introductiod to the-study oT mathematics that reflects
, ., .

al
,

early this point of view in which growth Is from the
,.,

, concrete to tie abstract; from the specific to thegeneral.
I , r ,, 4..

d' Major emphaiis isgiven to the explotationL and progressive,

.."refinementlof ideas, associated with both nunibep and space.

6
*
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. These texts for grades K-3 were develoPed folidming
, .

n

.
. .

.the'comPletio of texts4for .grades 4 -6. The dynamic

.

nature

. of SMSG permitte serious reconsi,pleratfn of sevtral crucial

'Aseues,and resul ed-tn some modification oLhearliel' Points ' .

.
of view. The texts for grades K-3 include.approachds to

mathematics which appear to be promising as.,Pell'as apVroaches
. ,

whose effibacy ha8 been demonstrated.through.clasroomuse.,

4c0

It 16 not int4Aed that this-bookbe regarded as the

only defiAitive way of introducing plod mathematics to

etildren atthts level. Instead, it shbUld be thought

s
. ,

of as a sample of ...the kind of improved, curriculum that
.

we need And a's-a soupee if suggestions for the. authors'

Of commercial textbooks'. It.is sinCerely\hoped
.

that this

and other texts prepared by SMSG will lead the way toward

inspiring a more,meaningful teaching..of Mathematics, the

Queen and Servant of the Sciences..

- .
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Based on the teaching experience of elementary teachers in all parts

of thecouritry anti the estimates of the,, authors of the revisions, it is

'suggested_,that tenching time be approximately as follows:,

Chapter

BOOK. I

Time

I -7

1 1 2-3 weeks

2 4.-6 -weeks, '

3 . 1 week

4 weekS

5 weeks.

'

6 3.4 weeks

7 -I -, 6-8 week

8 2-3 weeks

9 3-4weeks

10 3-4 weeks

Teachers ard urged to try not to exceed tlise-approkiMate time

allotments so that pupils will not miss the importafitideis 9ontained

in later c apters.
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Chapter I

SETS. AD NUMBERS.

Background

Why sets? We know that most.q an elementary mathematics

program is concerned with arithmetic, and that this begins

with counting and additdon and subtraCtion. Why'not begin

wAh counting and"addition? Why
.

These are'questions that you.mey,

this chapter, and.such questiOrid

tcounts We count '6 cats, or 6 boys, or 6 ice cream

cones. Yet the concept iof the number, 6 'does not depend drip

on cats, or boys, or ice dream cones. ,.The thing that id common

a4 of the Collectionsof objects which we count is that they

are 'sets. The notionof set will recur throilihOut the entire

.mathematical program and it is wise to introduce the term

early and to use if effectively in bitildinthoton of

number. We shall also see the-ht.-the simplest descriptions of

additions afid subtractionindeed the classical descriptions--

are in terms of manipulation of sets of physical objects.

start with thp idea. of sets?

ask before i)eginning.to teach

demand an answer.

Ont answer to these questions is that a set s what you '

The basic notion is that of a set of physical objects., .

Thus we consider the set of all children in a room, a set

(or a bunch),ofgrapes, or. a set of boo s. A set is completely

.49 specified when its members are specified, and the members of a

% set belong to' it. Thus John may belong to the eat of ppils

in the classroom, and tie teacher is a member of the set7of.

people in the room. There need be no relation be,ween the

meRthers of a set. We may have a set consisting of tSp

Oranges, an apple, and an umbrella.

Th re is-one very special get. Supbosee_c/ub

going o have a progiamLand,the'rOms are volunteering

for the various committees.:Theea(number of sets tare

automaticadly created: the 'set of; volunteers for the
.,-

refreshments committee, the, set of volunteers for tile

decorations committee, and so on., But what'pf the set

of volunteers, for the clean -up committee? We all know

a

1

1
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thib-may often be the empty set. There are no members in

this set. The empty set has many other descriptions. It

is the set of purple cows, or fhasRt of green-haired boys. ,

There is one empty set. Leter:we will say that 0'

the ndmtier of members of the empty set.

-

Anothvr-curioue. sort of tet is a set which has just

one meinber. We need to-eonsider sets Of this kind because

we are .going t6 use trie number.one. If aexander,,Htathazar,

and Constantine are th'e membeA"of a set and Constantine

dnd Alexander leave in a huff, the set which remains, has

just one member. We will eventually 1-elate this situation

' to the number sentence: 3 - 2 = 1.

"The next task is to prepare for the concept of number.

To.understand how we'do this let us consider a related
el.

problem. How do we convey'the notion of red? Suppose a
.

o child is beginning to learn about color; and we want to

'egplain the color red. We would surely poipt to, or touch,

all of the red Objects around, tryinfi.to lead him to

conceive of the color red as the vropertywhich is shared

by all of these, objects.

,What; is our conception of the number 7? It is surely the

, property which rs sriareid by all of the sets having '7
-,

members. But this raies.a difficulty. Can We talk.about

'all 4' the sets having'a certain number ofMembers'withelt

having the notion of inumber? Evert simpler: 1can we decide

when two sets have the sax nuMber'emembets WithOut

'knowing how to count them? Can you'discover.wIlether there

are the same number of bays and girls in a roan without

counting? Can you find out whether there are the same

0 .

* we might go Sven. further and define the number .7 as

. the 'collectipn of all sets having 7 members; 'Using the .

`ideas which are explained in theinext two paragraphs.we can

state this definition without usipg the, notions` df

"7 members ", andisay: .7 is thelbllectr5n of all-set's

equivalent to:
OP

4

71.
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number of cups and saucers on a shelf without counting?. The

solution to our prohlem.is clear.
4

We can pair eachboy with

a.gdr1,.and we can pair ,each cup wiph a 'saucer. Infect,
...

s

there is a way of deci'dingwhether or not two sets-have the

same number bt meters without knowing anything about'number.
,

iirocass is our nextconcern..

: Suppose we al'e given two sets which we wish to compare'.

We may pair each member Of the first Set with a member of .

the secondset as long as possible. If we run out, of members

of the first set but not ofthe secdhd we knowthat there are

fewer members in the first set than the'second; if both sets

are exhausted at the-same time we say the first has,as many

members as the second, and that the sedond has as many

members as the first, or 'that the sets are eqUivalent*; and

if the secohd set is used up first we say there are more

rttnbers in the first set than in thesecond. We can describe

these possibilitiesin a sligh y different'wai: We,try to

set up -'a one -to -one correspond ce liegreen the sets. If,

we succeed, -the sets are equivalent.

For example, if we want 'to compare-the,set of boy
- .

theldlaSsroom with the set of girls, we can,form coup es as

long as possible. If we run out of boys first, there are

a°

fewer boys than girls; if

are more boys than 41r1s;

there areas many boys as

we. run .4,6 of girls, first, there

If everybody has a partner,cthen

girls, and the, set of boys is

equivalent to the zet of girls. Notice that .counting-is'

not necessary.

°

* Equivalent is not synonymous with equal. TVo sets .

are equal if and only if they have the same members;
the sets 4A and are equal if and only, if every member

- of .A is a member of B and every member of B is a
o'

mAMber of -A. For examplerth6 set consisting of the
President, Vice-President, and the Secretary of State
equivalent to the set 'consisting of,,the British Prime

Minister, the Chancellbr of Exchequer, and Minister p
War,,but these sets are certainly not'eAual.

,

(
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These manipulations.mith sets areinnded,to establish

the concept of number. Children frequently come to the first

grade able to "count" to a hundred or more, but they may have

pilethbOMP1PtelY to connect the, words for the numbers

sets of the appropriate size. Our concept of number is :

just thii:. The nuttier of meTbers of a set, or just the
I

.number of a sat, 1s that property commonto all sets equiv-
,

.,41ent to it. To us,, four is the property common to all sets

equivalenttto

o

(511,.to

We see from the pictures above that' the set of cats is
-

equivalerit to the set of mice-Lit is easy to:Set up a one-

to-one correspondence between these sets. Howtver, these

two sets are not equal. A set of cats is a very0d. erent

:thing from. set of mice. The number of Cass is equal

(not equival nt) to the number of mice,
A

o' The notion of equivalence thus Underlies our concept
c

of number. 'We will see that' the notions of "more than"

and 'less thee() lead us in a natural way to the idea of ,

Anequality of nuMbere,

44"
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After the vocabulary and the aecessairnotions of set

paniptu.lation have-been established we begin the process'of

assigning spoken names to-the numbers,,$' (We soinetithes call
1 4 't , li t f

these oral numerals.) 'This proceeds roughly as follows:. **
7.4,4

oral
Yl& first learn by sheer memory (Soli rote drill, fit last!)

ftlhespoienwords for l,

47 .v

(Soli

4 1)

iequence of words-- which at first is really i sequence of
nonsense syllables=-bytotaching successively the members

'

1'.

1,1,',1 '
'Vv.'. #

...
f a set, sayihg the words in succession unii). every

7
member of the set has:=been;idUche'dlegactiy once. The last

word spoken names the number. of the set. Later we.replace

touching by pointing or just lookimgk,and we think of -the. '

names'rather than saying them. This.entiTe.procedure4t-,

called counting,' ,and is co4Cdeedily easier to learn. than

to explain. The mathematical toundation is simple. For

example; 8 is the number of members in the set (1, 2,

3, 11-', 5, 6, 7, 8).

We develop skill in counting by counting many sets,

and wg hope that, at this stage, the -children will learn

- to count-sett-of at most ten,objOtt with relativeYyfew

errors'. For ,the smaller numbers', 0, 1, .4, ;,'and

5, we hope fora stronger faentifieation. With enough

practice children can perceive,without counting, the number

.of members in a set having no more than five temberl. We-

try'to build this perceptive ability by many eiciimples of--

such sets arranged in different sorts of patterns.

There are two important facts which children should

discover in connection with counting. First, the order in

--which_a-eet is counted_is immate#iil. lAnother child counting,
' , 1

the same set but starting with aldifferent, member 'end

proceeding in a,d2fferent order till get the same number.
,

Second, if two sets are eqUivalelt, counting will yield the

same result. .This last fact shoWs-,us that the name we

assign by counting a se.8Sreally depends only on the number

of Vie set.

-

4
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may notice (but not necessarily point out to the

children) that, 'essrtiaily, we never count beyond ten.
N

Because of our very clever.system of numeration we can
, 3

.fname the nuMiler ofmembers of set by repeatedly

counting 50'4 of ten.

The
.

orderiAg,of sets shows us how to or er number.'

say that i5 is greater than 3, and the '3 isless

than 5 because, if the members of a set
,

of 3 are

paired offwith the members of a set of 5, there will
, -,

be'memberi 8f 'the /'latter set left over. Not ne that if

one set has more members than another, thenthenumber

of the first set is greater than the,number Of the
,

Second set; if the first set has fewer members, then the

number of the first set is less than that of the second;

and if sets are equivalent then they halm the same number.

The words "more than," 4fewer than," and "eqUivelent"

refer to sees. The corresponding words'for number are

"greater than," "less thap,"and "equalst"
omb

0
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f
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I-1. Setichd member.'

Objective: Td ntroduce the ideas of Set and-member of

Set artd the Use of these terms' to describe
A.

,, things we'observe around us.

Vocabulary: set, member.

BackgroUneNote:'

kset is jut bUnch o tAis0 The things are called

Membersof the set and we say that they belong to the set,.

-If there is a pencil, a book'and'papers on a- teacher's \%

desk, then a pencil isa member of-the setpf objects on

the teacherts deSk, but a chair is not aemember of this set.

Thy me#Ders Of a set may have nothing to do with each other.

Thus, e may have a set whose members are an apple, ah

orange, nd an umbrella.

'7 Material 1. A 'variety of ;n111 objects: books, blocks,

pencils, crayons, sheets of paper, paint

brushes, scissors, game boxes, beads, pegs,

balls, clothes pins, ceramic4tii'es, bottle,

) caps.

2. A variety of flannel board objects: animals,
.1

fruit, stars: trees, story-bookcharacters,,

stick figures; etc.. FExclude geometric shati;

7

.at this time.)
7

. \

3. Magazine pictures of collectioni: family,

automobiles, telephones, clothing, food,

toys, planes, trains and any other appropriate t
illustration.

Suggested Procedure;
et'

Use the terms "set" and "member" informally but systeth&tically

,.with the children before any formai clas lark on sets,
, .

Forroamp14:

This is our set of books.

Is this your set of set shells? Is this shell a member

Of your set?

Is John a member of the set of children playing ball?

f
1. s ' 0



Children are familiar with sets of dishes, silverware:,' blocks,

tinker, toys, etc. Use these examples when first deveyting4
.

meaning of the term set.' The following may be helpful at

..a guide, r

Which children, helped to'get the table ready for

'dinner last night?

What dp yOu put On the table?' (Plates,'glasses,
'

s,
silverware, etc.)

We usually have to be careful with the set of

dishes because dishes can break. What do you

-have, in your set of dishes at home, Angie?

(plates, cups, saucers, etc()

ie's set of diehes is a collection of several

objects-3--platesx pups, etc.,

While Angie lists-the objeCts, you may have flannel

board materials ready sand place them on the flannel board

as each is, entioned. this activity should keep the clats's

attention -and provide reinforcement. Show the children '

'a collection and ask for desCriptiohs of other collections.
o

The replies may include collections of stamps, coins, sea

&it, butterflies. Refer to each of these as a Set as

well asia collection. Ask the children to look around'the

room end .describe sets of objects they see. -..A.Lfirst

the children may hesitate because of the new vocabulary.

,Help them by describing sets and having them guess what

they are. Note the game "I'm Thinking of a Set" under

"Further Activities" of this lesson. ,Someof the following

sets may be descilbed: chairs, tables, books, paint

brushes, crayons, science-table displays, game boxes.

The descriptions of `sets s 'hould be explicit.

We have many books in our room. How can we

talk about these hooks? (A-set

or collection of books in our room).

Let's look at this set_of books in the room.

fiihat boos go you ,see? (Set of reading books,

library books, eic.)

18

t



There is

"maMber"
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collect
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be use
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The children are m

it. Some children

n groups. Soldiers

la is a member of hi

on .of pebple; each p

f his family.

s of set and member
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as'opportunities a

Furthe Activities:

1. Ar activity: Have ch
-

or ly mat their memb

f ly, story-book,f

tO yard.

2. OT

' of

3. A

wi

but erflies.

ntroducing the term

mbers,of the class; they

ay belong to community

re members of` the ArnV,

family. The,family 14 a

rson in the family is,a

:

should be used through-,

ivities. The vocabulary can

ldren draw pictures of sets and

rs., Suggestions: child's own

ly, toys, things that grow in

1 reading of a story.dealinewith

some sort. '7

a family or set

gss project of creating a science-table display

collections ictrockes, sea shells) leaves, and

4. Gam-: (This is time-consuming.) The teacher says,

"I'm thinking of a set of - - 7" If the answer is

corr ct, theohild becomes the leader and thinks of-s

$. a set If he is incorrect, further, description-is

given until the set-is identified.

Captio s posted around the rciom:

'Hereli a set of things that grow.

This is a set of shells.

Here is set of rocks.

This is picture of the members of Sue's family.

,

6. The dail calendar can be used iril with the.
c

vocabula 1 introduced. The set of days in the week,

the set of\daya go.to school)

19
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4 a

.: ..
,4.

. .. ,.

,,
_7! Four-or five

,4 ,,
iiildreri are assigned a show-box or cigar

1,

.%,.,, . box as "hOmettcrk". -They are to bring a set -which can
, ,

1 ', bg used for the classwgrk'the following day. Some
° .i °. '11- c) ,4

disturasion may be needed concerning size, quantity, etc.,
4 .

cr '-of lems which could be. brought for this purpose. This
I 't t
i '; aFtPiity it helpful in providing, a variety of materials

1_ . ,,
usediand serves in a small way to'familiarize parents

.e,

.with the-ctjadiswork
4 .. 7- .

. .

i I.-.
The follOwing.lesson is suggested in ConjunctiOn with

.' F

i.- the family" presented in most children!s readers. Use
. ,

illustrations and make references to this family to clarify

the discussion'.

.

We. read a story a bout;a fgamily today. The family .

"is acollection of people. Is that a set? *(Yes.)
-

Who were'the members of this family? (Use.flannel'

board material or pictures to kuggest motheri father,

etc.) Each 'One in the family is an.itportantmembei

of At. Just as each person in the family is a member

of that set, so is each tiling in any set calldd a

member (e.g., children are members of our class.)

Let's think of some of the set's we foundiii our
7

room and name their members. (Review the sets,

'previously discussed and decide what their members '

ate. First describe the set, then name its members. 1

Point out that some things are not members of soma'sets,

For instance! The 000ks are not members or the set of paint

brushes; Johnny is not a member of jthe set of girls.

Children enjoy answering quch questions as: "Is the flag

a member of
o

the set of books?"

Besure to emphasize that the members of a set need

not be the same kincl of objects. You might use a flannel,

board illustration of the follcVng sort.

20 _1
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. '1 ..

Be sure that the classroom. activities includes considerable
)

.

'-maniPulation" W the children of sets of objects. Worksheets

.
maybe used (you might ask the children to draw ci rings around,/

4 ..

,..the .Sqt,of,stars, or the set of trees,, on a worksheet) but
1...

physical manipulation of objects is essential; Key relation-
.

eships that childrdn need-to und9rstand are extremely diffi-

cult to convey in IA-Allies becauv.the pictur0 do not permit.
, .

m9veMent of the objects'sbown. Furthermore, the actions of

thelchildien.coArih),Ite- to learning..

.

..

,
'a.,

o
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0
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1-2. The empty set,

t

.
Objectives To develop thp idea of t with no members

et, 44 1:,',,` , ,

SI(

el
,1

$

NrocabUlary: Empty' set; .e.0

0, '6.°

: ,i
-

.4 : /
. ' -07.. , .

Background 'Vote: *
a . .,
t U

. y
,Zero is the number bf members of the empty set.

Material's: 1. Small objects: disks, paper Clips, key$

or like material.
n '

2: 'Fbur containers (covered

which,to place collections of materials':

Suggested Procedure:

IA'concept of the set with no members can be developed,".

through an activity such as thefollcwing:

Place collections of materials in three of tilt four-boxes.

Begin'theifsson'by obserAbg the four boxes and saying that,

weIsre looking for a special set in one of the boxes. -Have

, c.

o

. . one child of vtime select the box ,that he thiqks is the
-,,

'.1

.

One that. they are-trying too' identify Aqk him'Itopekthe
7 .

tOX an describe tke set of objects in .the,bOx anealso tc
. . .

name the members of the set. (Sets mayconsst ofyiembers '

which are very dissimilar, they ml be dissimila only in
;. .

,

color, e.g., red, yellow, and blue pencils, or4he r11emba!!:

may be similar.) ,The "special' box will have a set vhieh, .0.

has no members. After, all hIqes art open) observe the sets
.

+in the four bates.
.

What box contained a set with no members?f 1
et

(Indicate the box.) -'

_ When there are nomenbers'in a set, 1j 4,
%,. '

called the empty set.i , , ,'-''':)4'

Then ask the children to describe other sets in the room.,
. ,.

,. .

Which haVe no members ,
for example,-the set of'granafatherst*t , .

k 1 , .

the set of watermelons, the set of tigers. Yonriay wish to

use Children's pockets instead of boxes or bags/to repeat ;

the kind of activity and again observe the set with'no memberS:

' 1

tf

22



I -

Pairing and equivalence

, .

Objectives:
,

Vocabulary:

c

f

To introduce idea of Pairing members of

sets'ayd the idea of equivalence of sets.

Pair, equivalent, as many as.

Background Note:

Two sets afeequivalent if we can pair each member of,the

fiyat set with just ondPmember of. the second set in such a

...soifay that every member of the second set 4s used. The notion

of equivalent sets is fundamental in building numb6r concept,

and the Most important fact about counting is that if* two

sets haire the same number of membersthen they are equiv-

alent.-

Materials: 9" x 12" _paper, .crayons, name cards,

materials for the-flannel beard, small,

objects Or individual use.

Suggested Procedure:

The following lesgon concerns:pairind the members'al a set
A

Of children with the membefs'of a set-of name cards. You

may prefer'to use a set of boys and a set of girls, or a

set of cups and a set of qaucerd, 'or a set of chiidren and

a set of chairs, or some other one of the many pairing

situations which occur in the classroom.

Have name cards for only those children present so that

sets of cards and children are.equivalent.'

I had a set of name cards for the children

in our class.- Illa've removed the set of '
.

' cards of the' children who are absent. Uhat

cards do Phavenow? (The set of name

cards of the children here.)

Ask .the children to suggest ways-that the cards might be

411
, . I

As I hold up your card, please_come; get

the-cardand.put it 'on your desk,"

passed out.

2 .3
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We say that each member'of the set pf cards

is paire4 with a member of the set of,dhildren.

Is each name card paired witt a child? (Yes.)

IS'each child paired with ana)m& card? (Yes.)

When members Of. one set are paired with meinbers

oT another get and there are no memiers left

over,We.say that there are just aS many members

in the first, set as there are in,the second set.

We-call these equivalent sets.

At the top of the flannel board put a set of objects. This.

set might consist,Cr two bananas, two apples, an orange and

a lemon; also, another set of.geometric shapes,consisting

of ,two circles, two triangles and two squares. .Have the two

.sets described.

Let's see.if.yehave equivalent eats of 'fruit

and geometric shapes. What can we do to'find:

out? (Pair tht fruit with the shapes.)

'Alice, will you please start the pgiring'using

one member,of each set? Choose any geoMetric

-

. .

4.

,-

shape and any kind of frVit, that you,would
. I.

like.

\- Continue this process until the sets are paired:- Stress
0-

the fact that here it makes no difference which' member of one

set you-choose to pair with a member of the other set.

Are the sets equivalent? (yes.)

On fne flannel boa d, place a set of five Les and diretftly

below a setof seven cireles'so that the first fivemembers

%; of. each set afe Obviously paired. Rave the sets described.

i.,

Is the;set of trees equiValent to the set

.of circles? (No)

i4.

Whq. can you 'do to make the ,set of%trees

equivalent to the set of circles? (Supply
"Nome-

more treesto pair with t he circlesfl,or remove

some of the circles.) . t ,
. /

24
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*EacfCchild or seven get objects on his

_desk. You wi Med an equal number df objects

for the fla 1 bastard. 0

1 Then you should place one object (rabbit) on the flannea'board,

.Aek the children'tq,pdt Vieir equivalent sets in: the middle

df their desks .sc5 that you can-quick131, see them.

I will put another object with my set. Now I

have a new set. Is your set equilplent to my

, new set? What will you need to do to your set?

15

Let's sea if you can pair the members of a' ,

10
set' on youxdesk with the members of a set

I put on the flannel board.

.

t,1
li

Remove the ob,}ects and start again with asset of two rabbits.,

This time, remove a member of your set and continue as before..

'Use no !mote than two or three members in your set so that the

child can.see it yithout counting.
. -

. ,

Distribute 9" X 12" papers that have been fOlded into thirds.

Have each child make a picture of.a setron,the left third of

his phpgr and fold that third so thatt-his work does not show.

:The taper is then`paSsed to another child who makes a set on

the right third without looking at the other set.'

The iflustratfdns Canthen be collected and used for group

Work in fndingseti3 which'are equivalent. If desirable,

*/ they could ,be marked.

e
&.

. .

,

,-

.1.

0

0 .

* This notation is used to 'denote a variation in either the activity

used.or the idea being.deVeloped.

o
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4

s.

0
4

PUPil's book, pages .1; 2,

by driitringi lines, Decide whether

: ; ',
, equivalent. ; 0

'. - 1 i v ' * ''' '

'

i

: RI:Tilt spook'', page 4 : Show A set qf things414.,r "44..44444 44.44444;..,

' .4, *?:1 hich ii*nivItle4 to th*.bet on -the
4

le . Children ,
I i ' )

Ay use'
t
& s fol.` PeMbers; of the. set.
. . .

3: Pair members of the sets

or
,

not the sets aria

on.the right

.7.

,t

8 '

Ftirther Activities :

.r.

M!kny °lags room situations offer

;Airing
'1 A

Airing pf chaqs k lid ch41fteri,..
: f f
children in the reading circle,'

examples of pairing: the
. ,

the pairing of..boksand

the paiiling of children

for singing games and for rep.ye.

'/ , NOTES

eV

'4
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Are-the sets equivalent?

6
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Are me sets equivalent?
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Are.the sets equivalent?
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'.:Stioietiuivalent sets.
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I-4. .-Camparison of sets '

Objective: To introduce the idea that a set may have more

or fewer members than another fet.

VOcabalary: More than, fewer than, not as many as.

Background Note ;.

6

This lesson continues the work on pairing members of sets..

If sets are not, equivalent, we rind that one set has

more memberg than another, and that the latter has not

as many members as, or fewer members than, the former..

This'is preparation for the concept of inequality of

numbers. We shall later say that a number is greater

than anther if a set corresponding to the former has

more members than a set corresponding to the latter.

We shall say that a number is less than another if a

set corresponding to the former'has newer members than

a*set corresponding to the latter. We use the terms
9t

"greater than" and "less than" for numbers, and the

terms "moi than" and "fewer ,than")for setst These

distinctions-need not be emphasized with the pupils,

but you should be reasonably consistent in your use

of these words in this way.

Materials: Buttons, clothes pins, or other small, objects,

picturestof four story -book characters

(GOldilocks and the Three Bears).

Suggested Procedure:

You'may want to introduce the concept of "more thanflifirst,
.'"

waiting a day or two before considering "fewer than".

a
Give each child a handful of buttons and clothes pkns,

pave ,these already placed in the individual boxes Ord;'-,

envelopes. Include a greater number of buttois. Rave'the

children describe the sets and, ask that the members of the

Sets-be paired on their desks. Offer no help except when

the'pairing idea is misunderstood%

4

31
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were you able to pair all the members of your

set of,buttons with all the members of your

set of clothes pins? (No, there were some

buttons left over.) Yes, we say that ydur

.
set of buttons has more members than your

set of clothes pins. - Your Set or,tlothes

pins does not have as many mekbere as your

set of buttons. Which *set has more embers,

' your set of buttons or your set of clothes

pins? %Which set does not have as maqmem-
y

-bers as the other set? We say there are

fewer buttons. Let's look around our room.

Can you see a set tflatYhas more members than

another set? Fewer members than another set?

Pupil's*book, pages 5, 6:' In each box

a picture of a set that,has more members

box on the left. ,

boxPupil's book, pages 7, 8: In'each box

on the right,'show

ishwthe set in the

on the right, show'

a picture of aOft with fewer members than4he 'set in the

box onthe left.

Further Activities: ,

1. Ask three children to stand by the flannel board. Ask ,another

child to give a story character picture to each of the three

children: (There should be four piefureq.) ApSt

on

Is there a child for-each character in the,

Ask the

story? (No) '

Are there more children

character? (No.)

than ther e are story
.

Are there as many Children as there are.story

characters? (No)

4/ ?Are there fewer children than story chars&
, .

(Ye4,I

three childia to pi the pictures back on -the flannel
y

board and have another child give the piotures to the three

Children. Encourage this child'to pair the pictures and

the children in a different order. ,

32
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f

Do we now have as many children as story book'

characters? (No)

Are there feWer children than story characters?

(Yes.)

-)How many more story characters than children

do wp have? -(One.)

Choose some set of objects in the room and ask the children

to look around for sets that are equivalent, for sets that have

more and for sets that have fewer members.

3: Ask each child to fold a piece of paper, and to draw a

set on one half of.the paper. Then ask each to pass his

paper to another pupil. That pupil is asked to draw a

set with more (or fewer) members.

of 33

O

23

4



f s4

24.

Show a setwith more members.

X XX X

X X X

r. XXX
x X XX

XV,

34
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. Show a set with fewer members. 7)

--a
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1-5. Set with one member

Objective: To introdvce the idea of a set with one member.

Vocabulary: (No_new words.)

Materials: Small object's, chalkboard illustrations,

ma erials-to be used ox' the flannel board.

aggested Procedure:

The concept of a one-member set can.be easily introduced

it has not been considered*in previous discussions. The. .

following activity may be helpful.

Tbday, let's'have all the girls wearing red

stand. (The teacher should now be seated

on a chair.) Now, will the set of boys

stand? set If girl stand? set of teachers
. 4

stand? (Reactions at this point will appear

from the class.) Letts all be seated.

Yes, I am the'onlyd'Mem r of the set of

teachers in this room ( ssuming that there

A. is not more than one teacher). Your sets

have many members but my. set has just one

member. Can you think of any other sets

in our rocm with just one member?f (The

set of pianos, the set of teadher.ls desks,,

etc.) Sets can have many members such as'

the set of'ttle children in our school; or

they can have just a few members or just

one member or no members Eit Al. Is the

.set ot, elephants in our'room,a set with

one member? (No! There aren't any A

elephants in here. It the emptx set!)
o

-- fr

o.
The following activities may b\uaed for further development of

A the objective. 4-
. .
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Further Acti ties:
-7--
Such chalkboard illustrations as those below can help to

Stress concept:

29
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/-6. Review

1

Objectives: To review the concepts of pairing, equivplent,

more than and fewer than.

05
Vocabulary: (No new words.)-

,

Materials: Pencils, scissors, or small objects.

Suggested Procedure :

YOur children do not need this lesson if they understand .

clearly that they can alwaysAecide whether one set is

equivalent to another, and whether one set has more or

feger members thatianother, by:pairing members. If the

children compare setsmby counting accept their anss

but'continue until they are sure that the s6mfarison cem

be made without counting.
416

._011 a desk by the door, place.as many pencils as there are

boys in the class and as,many scissors'as'there aretirls

ih the class. As the children enter the room, ask each boy

to take a pencil and put it on his desk and each.girl to

take ` scissors and put them on her desk.

.00

We discovered the other day when we paired,

oUr set of name cards wtth.the detsof child-,

1'6'1 in our room that we had just as many

members in one set as we had in the other

set. Do-you remember what We said about

these sets? (Yes: equialent.) We also

discovered that two sets4nAalways
equivalent. We know that a set may have

more members than another set or fewer

members than that set. 'Let's check today
..- ,

to see if our et of boys is equivalent-

to the sett6frgirls. If the twpOttis
Is

are not equivalent; then we can say that

the set of boys has more or fewer members

than the set of girls.
4

40
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Have, the children pair the members of the two sets.(pencils

and scissors) by askinga boy and a girl to.go to the teacher's'

desk together and place their materials side by side.

tdintinue until all childreh have gone to the desk. In case

there are more lYoys or more girls,, of c,lurset,theY will not

be able to go in pairs.

_

We havesaid that sets are equivalent when

there are just as many members in ane set

as there are in the other. Do we have

,equivalent sets of boys and girls?

Is the set of pencils equivalent to the

set of boys?

Is the set of scissors equivalent to the
.

sei'.'eS girls?

c ,
,

,

N It the set of pencils equivalent to the

set of, scissors?

If the answer is "No," continue4 with these questions., .
, .

Can we say that the set of pencils -has more

t. Members.than the set of'scissors?

Which set has more memberS?

How can you tell?

Can we'darthat one set has fewer members

than the.other set?

Which set has fewer members?

How 'can youotell?

Pupil's bo ok,page 9 Showva set on the right equivalent

tthset 06 the Wt.

'Pupil's book,page 10: Mark the set with more members.

Pupil's baok,ppge 11: Hark the set with more members.

Give each child a large handfUl of, beans and a handful of.

toothpicks4Oor peas, pebbles, or acorns) and ask them to

compare the .sets.

o

31
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Show an esuivalent set

..
X X X

9
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Mark the set with More members.

3

is

ti

4
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Mark the set with fewer mem

-
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C6unting sets'

C-

ObjectiVe:

eBackground Note:

elp children learn to'couht sets of as

as ten members.

This lesson begins the process o± naming the numbers. .The

.counting process developed in this lesson enables us to find

the name for the number of members of any set Qf at most

ten members. Care should be ten that this is More than

a rote'process. It is necessary to take particular pains

41.
in this and the following lessons to bring out the under-

lying concepts. The number of members of a,et is the

property common to_all sets equivalent to it. Thus 3 is-

the property common to all gets equivalent to

and "three" is the name of this prOPerty. Counting is

essentially a way of remembering the name of the number of

members of a set. he important facts about number, that

equivalent sets have the tame number of members and that

sets having the same number of members are equivalent,

.61' Omust be continually emphasized.

For many classes this lesson is entirely unnecessary, '14-4t*
cs)

any case; this,is the appropriate time to check childrents

ability to count sets of at least five, and preferably ten,

objects and to help 'those children who need further practice.

The lesson below is giVen in 'abbreviated form because many

fT

-,classes will need littfe'or no practice of this kind.

'Vocabulary: (No new terms)

fGt

s

Materials: Sets of small objects.

1 IP
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,

Suggested Procedure:
. .

- An important step iri.developing,ability to count'is to

know, in order, the spoken names of the numbers from

one to ten. There are many ways of aiding the memorization

..--process. Such nursery rhymes and songs as "One little, two

,little, three 144011e Indians," "One, two, three, foUr,

five, I caught a hare alive" and,"One, two, buckle my shoe"

are very useful. At any ratei"the child must learn to say

thewords in sequence. For many children; the rhymes are

primarily nonsense rhymes at the early stage; even after

attaining perfection in Lying the words a child may have

little conception of the meaning of, say, eight:
<7/

In beginning to count sets orobjects a child must touch

each member of,.a Set inIsequence, saying in sequence the

names of the numbers. (The child is actually pairing the

members ,of t9 set with members of a set of nuMbers.)

The "me spoken when the last member of a, set is touched

designates the number pf members in the set. Later comes

the "point and say" stage, next-the stage of pointing and
r

thinking and finally, the "look and think" stage.

During counting praqtice the child should be led to realize

that the arrangement of the set being counted does not

matter.dwAatis, if he counts the set, then rearranges it ,r.t

:and counts in:another way, the same number is obtained.

The relationship between number and equivalence'should be

constantly emphasized: ,Ii' two sets are equivalent then
,

they have the same number of members, andif two sets have

the same nuMberof members then they areequivalent: This,

if a group of boys is counted and the sane Twmber of girls

is counted, we are sure that we can form 41ples wIsth no

one'left oven.

This entire. development is accomplished by a great deal_of
*

practice which should not be confined to the period set

aside' for the mathematics lesson. ,0111dren sho4drp4Int

sets of chairs., sets of children, sets of toys,, seti;

desks, and so on as partof.their,everyday:classroom.

activities.

46 4-
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1-8. The number zero

Objective: To understand that zero, is the number.of members

of the empty set,% ,\ r

Vocal ulaiy: Zero-.*.:,,
....)*:

,fi's ,

.

Materials: A,set of five objects;.e.g., pencil,-crayons
. ,

eraser.

Suggested Procedure:

Place the set of objects on a demonstration table. Have

children grouped around Ahere all Can see.* Question

children concerning,the number of the set (five). Ask

a child to come up and take an object to his chair. Repeat,

eack time asking for the number of the)set that remains.

When the .last Object:is removed, ask about the set remain"

on the table.

a' `What sett, do we have now on the table? (The

empty set.)

Do you know a number that tells hofr many

things there are in the empty set? (Zero.)

Zero-is the number that tells us how many

things there are in the empty set.

COntinue with illustrative questions, e.g.:

What As the numberof giraffes in our

room today? (Zero.)

What is°the number of boysin this room

whi5 have green hair? (Zero.)

Count a set of objects and put them in agrocery bag.

Remove one object at a time and ask a child to tell the

number of objects still in the bag. Continue. until'there
1. .

are n6 objects in the bag. Reinforce the idea hat "-N,

zero is a number.

37'
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Number perception, withOut counting

,Objective: To help children perceive, witholit counting,

the number of objects in,aset of no more than

Vocabulary:

Materials:

five members.

(No new words.)

at

Perception cards, in various patterns,

sets zero through five; flannel board materials.,

Suggested Procedure:

Use perception cards (without numerals) of sets of from, zero )
through five members. Perception cardsshould have different

arrangements of the members o4 the sets:

si

0

'

0

Give each child five objects. Show a card and have the
.

child put 404-his desk a set equivalent to that displayed.

on the card.

Put a set of objects on the flaigihel board. .Have qhildren,

shoW equivalept sets at their'desks.

Display a perception card very quickly; then conceal it

and have children show equivalent sets at their desks.

Display a-card, cover it, and haVe a child give Orally

r the number of the Set that was shown.

48



Further AeXpritiee:

There are-many oPpOrtunities 'to point out equivalent sets
-)

in the classroom and.to' encourage children to perceive the

number of the set without 'counting. For instance', if there

are two sides of aneasel,two children can paint.. If there

srl four balls for the recess periods,foiiiCnildren may take

out balls. If.there are three fish.in a fish.bowl, put`,

three books about fish on the table beside them-and, encoprage

children to see *three," rather than "one, two, thieelk:

-go

NOTES

C

"49
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u Iip. 'Numbers and equivalence

. .

Objective: To use simple story problems to'emphasizi the

ft that equivalent sets have the same number

of members, and that sets having the same

number of members are equivalent.

Vocabulary:. (No new words.)

Materials: Set of mall objects for.the children.

Suggested Procedure:

The problems given are samples. :There will be no difficulty

in devising other similar problems. Small objects and

dramatization can be used' to involve all of the Children.

The problems are to be read or told to the children./
1. There were 6 cups on the table, and there

o

was a saucer under each p. How Many sucers

were on the table? (6ix.

2. Fix, children were going to draw pictures and
.

each child wanted a pencil. How many pehcils

did the. children peed? .

,

ere'were'seven children at a party. ,fachM.

t

; 3.
4,1 ,, io ,

had. Phat; And, there wa4p.a featherTon: %. 7

N. - U, r ,. ,c

.' How many feathers were there? .

+49
;

4,. Three lg' girls had-a4r,e 4y: The' set
.,--

. of girls was equivalent tothe4ep,of clonal.%
d e,

4 .4 , 0 q ,

, 5 , , v e ,

. How many dolls were'thele?... (Thrp4 ',

..,'?

S

5 Once there were four dogs. Ea51-dAt.

each cat had a rat; and each.raeha
4.

How many mice were there? ,(Four,) P
f.

of mice equivalAnt to.
/.

the cy a' (Yesf.'.
, ota

6. John had three guinea Pigs,s en marbles, and
%.

two tops., ---David had as many tnice at Johtt half
\ '

marbles. How Many-mice did David have? (Sever).
I., c

a tat'.
, 4

mbuse.

set "

`sir

or *°50
"*'

.t

,
,
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Irzy,

7." On the table are a set of bottles and an

equivalent set of straws. There are .8

bottles. Howmay straws are there?

(Eight). Is there a straw for each bottle? (Yes) ,

8: Six toy soldiers are on the table. ,Six

toy guns are on the floor. Is the set of

guns equivalent to the set)of soldiers?

(YeS.)

many balloons are in a set of balloons

which is equivalent to-a sets of 7

1,dren? (Seven.)

. H w many bows'are in a.set of bows if there

s only one bow for each girl and there are, 54,-,,,

girls? (Five.) Is the set of bo s equivalent

to the set of girls? (Yes.)' ''

. Six boys are playing with boats'. The set:

Of boats has ten members. Is the set of

'boats equivalent to the set of boys? (No)

'
12. Sue ha 4. bracelets. Three girls-came

to play with Sue. Is the set of bracelets.

equivalent to the set of,firls? (Yes.) i
4.

13. Each child has at'least one crayon, vna some

,children Piave two crayons. Is the set

of crayond equivalent to the set of
.

children? (No)

Jitnts class has'this set of animali: i turtle,

guinea pi, a hamster and a rabbit. The class

has' 5 cages. Is the'set of caged equivalent

to the set of anitai31.61 (No.) '

_ .-

FUrthiKr Activities:

\' - :Aiile 1

o .,

Ask the children to 'make up their own story problems about'
.

.. . .

numbers and equivalence, .and dramatize these.
1 -,.. .

.

, . .

51
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..s

'Cbmparidon of numbe:rs

.

Objeaite% To introduce the cbncepts of greater than,

less than. .

.$01

Vocabulary: Greater than, lesS than.

Background Note: ° 4

4'
..e',

To compare two numbers,. 'say 6 and 3, we choose a set of

6 members and aset of--3 members and by pairing find that

the first set'has more members than the second. We,thereTore

say that ,is greater than 3 and that 3 is -less than .

6. We use the terms'"more than" and "fewer than" in

connection with pets, and""greater than" and "lesb than"...

in,connectUn with numbers. You sketald not over-

emphasize linguistic precision'with the children, but

should be precise in your own use of these words.

-Materials: Sets of NaaiTobjects for the children.

Suggested ytdcedure:,,

Have the children build sets with 2 and 3 members. Ask
.

the children to put the Sets at the front of their-desks:

Which set has more.members? (The set of

3 ,me nberst Why do we say he set of 3

.members has -,more members?'"(If we pair

,

members of this set with'those of the.

set of 2, we have a member left over.)

Since p set of 3 things haS more members

than a set of 2 things, we say that the

number 3 is greater than the dumber 2.

Ne'st, notice that the set of 2 has fewer membe.rs than the

set of 3.

Why do e say the set of 2 members has

fewer embers? (If wrpair members of
,A

this set ,with those of a set of \3 thingT,,;

. we run out of members before we' haire

finished pairing.) When a set has feN,
r 4 o''

.

52.
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members than anotheri we say the numbei

.for that set is less than the other

e43

number. Is 2 Ldss than-. 3? (Yes.)

pepeat with several Othei. examples.
4 ,

Ask the chIldrento alose their eyes. Then ask them to

think of numbers greater than 2: Do not limit 'them-to

, the number -9 but insist that each child explain why his

number is greater. (It is the number of a set with

More members than 2.)

Ask for a number less t4an

1.1itpeat with other numbers.

Have the children use small objects to dramatize the

solving of word problems. (These are supposed,to be

both vocabulary drill and mattematics.) For example:

1. Johnny has 3 marbles and Jim hat 5

marbles. Which boy has the greater,

number of marbles? (Jim) If we paired

John's marbles with Jim's marbles, which

bolt would have some marbles left over?

, and why it is less.

2. Sue has four dolls. Sharon has fewer

dolls than Sae. .How many dolls does

Sharon have? ('Three, or two, or one",

o\rzerq 0-

3.' Max' has 4 marbles\and Frank, has

marbles. Jim has fewer marbles than

* Frank, but6Jim has a greater number

of marbles than Max. How many marbles

does Sim have? (Five!)

4. Matilda has one bracelet, The dumber'

of bracelets Jane has is less than the

number-Of bracelets Matilda has. How

many bracelets does vane -have? (Zero)

t
40
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5. Joe has 3 t921! Bill has fewer tops

, than Joe. The set of Bill's tops is

equivalent to the set of John's tops.

How many tops does John hate? (Two,

or one, or zero.)

I

Of

4

54
ti
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Chapter II

.

`NUMERALS AND- THE NUMBER LINE

.

This chapter bias several objectives. First, we wish

' to teach children to recognize and to write the numerals:

. 0,' 1, 2, 3,- 4, 5, 6, 7, '8, 9. Each of these

symbols must be connected with the correct sroken word

and with those sets having the correct number of members.

It is wortbnoticing that children in thedrst-and second

grades have to' establish the association of four different

sorts' of objects' with eanbbumber. Foo, example, they

must learn to connect the number 448 VIth--Sets having

eight members, with the symbol "8", , with the written

word "eight", ant with the spoken word "ate". At the
- ,

same time children-axe learning other names for 8, such

' , as' 4 +,4, 9 - 1, and so ob. Each of these 'associations

must be established by many different experiences.

Second, we wish to reinforce the connection Atween

comparison of sets and comparison ofoulMbers. We recall .$

that one set'has fewer'members than another if, when the
.

meMbdtrs of the.fIrst set are paired with the members , '

of the second, there are members of the latter left over.
.

This relationship:betweeri sets leads to e-relationship

between numbers. We say that 5 is greater than 3,

and that 3 is less than 5 ecause if the members of
oy I e

a set of are paired with the members of a'Set of
_

VP
.5, there will be members of the latter "set left ovec.".

Recall, hat if one sot has more members th0n another,

then the number of members of the first te!t is exeater

FY

45

t.

%han the number pj members of the second set; if the first,

`set has fewer memberi the5 the number of members of the

;firtt set'is less than that of ,the second; and sets are low

'elyivalent then

- Thewords more

IQ,

they hive the same number-of embers.

than", t,ifewerithan"; and "equivalent"



refer to sets. The words"greater than", "less than

0,"equal" refer to numbers.

Last1', this chapter begins the development of the

concept of the number line. At.thiestage*We are trying

to help chyren think of the numerals 0/ 1,' 2,. 3; .

4, 5, 7, $ and 9 as equally spaced labels on

.a line. We put arrows on the ends of the line we draw toA

help childrenunderstand tatoa line extends indefinitely

'in both directions, but 'the picture we want to give now

is the following:
r

, ,
a . t.

0 1 , 2 '.3 4 5 6 7 8 9

£ ,

: . ...
Be sure thattliaig understand fiat the numerals are

with the number ,of'steps from 0. The "starting point" A 0;

and each number is-the number of "steps from the starting'
_

)

. P 1 .". /point". '

. ,). ,

...

Later, pictures such as these will be used: 4

,

. .
4

rj

cj

associated

-3 -2 0 1 2 3

, ** r 7 .

6 5 4 3. 2° 1 0 1 2 3' 4 5 6 7

2 2 2 2 2--: 2 2 2' 2: °:2 2A) 2' 2.
laa '

;



O

of

0 1 2 3 4 5 6 7 8 9

4"x 2

Mithdut going into details, these pictures, ndicate that

the number line Will-be ustd tb motivate t e introduction

of rie-gativenbmbers, to motivate the.intr uction .of

rational numbers, to emphasize that one,ntnber may have

many names) to illustrate the notion of addition and its

properties, aridtd give an interpretation of multiplication%

:94,1e use thg number lina,in-this chapter primarily to

"reinforce understanding of the nWtural ordering of the
.

(

numbers, but there are many other pedagogical uses 'tor

the concept: 'here are also prOfaund mathematiC4
r-

reasons for the early introduction of the nuAbei'line.

We are04associating an algebraic objedt (a number) with

''';:gedAetric dhject (a point), and thia foreshadows'

the close 'connection betieen algebra and geometry Which

was. discovered by Descartes.and,called analytic .geometry.

IMFORTAFP NOTE: This chapter does not require

that the children be able to rite numerals,

1 . but they will be required to site numerals in

III.II. You ShOtt4 teach the'writing of

;
the numerals in the, writing periods but not .

untielchildren have the understandings and
10.

abilities developed bPthe end of Section 11-2.

46,4
-1PPI

.
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II-1. Arranging sets in succession,'

Cllszti2m:

t

Vi;cabulary: (Review) order, more than, fewer 'than.

Toyut sets with 0°-throtgh 10 ,,members

in order so that each non-empty set has
44

one more member than the set which precedes it:
.

Materials: Materials to be used on flannel board, includ-,

ing numerals and pairing Symbols or pieces of

string (or similar materials for the bulletin

board or the magnetic board); sets of objects

for children; pennies (real or play money).

Suggeste4YProcedure:
. A

Place five sets,of objects ranging fione to f

on the flannel boai'd in some such arrangment as
. r

three, one, two, five, and four members. JJse a

right ar rangement.

0

1

4

iye members

sets of :4'

left to-,

0. 0 0
O.

ri k

..' / ..,

.

ASk which set has fewest members. Agree t114.ihe set

with one member can be at.the left.

A.

58
to

%
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Next,point to the set with three members.

49

Does this set (the setwith three members.) have

more members than the set with one member? (Yes.).

Ist014 place It at the right of the 'Set with 'one'

ngnber.

Is there a set which has more members than this

set (indicating the set with one member) and

fewer members than this set (indicating the

set with three members)?

Ask where the set with two members belongs. Bringout

by -pairingthat it has One more member than the Set

with onOnember, and one fewe member than the set

with three memhee. Place th set with two members

between there-with one member and that with ree

'members.

Clemplete the arrangelnt as shown, using the techniques

, suggested above. You may want to look for the set wih the

most members nett, 9.4 then, fit in the rd aining sets.

Use a flannel pairing symbol or a pie f yprn to shot

40
iset of three. ProcbL in, the same, way until the display

the pairing tetwpen members of the set with one m9Mber and

the set with tvo m mbers. Cover the set with one member and

t4e pa irings , and ask about 'the set of two and the

is complete.

0 00 0
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Ask if there is any set with fever members than the set

with one member. Try to bring out that the empty set

beloUgson'the left-hand side. (No picture, of course.)

Pupil's book, page 12: Mitsing'sets are -to'be drawn.

Further Activities: s .

Give each child fifteen plennies (real or play money).

Ask him to make a set of one,' and then make, to the-

right of this_set, a
I

set of three. Ask if there is a

set missing between the set of one and the set of threes

Continue working until each child hap arranged sets of

pennies as follows:

Ask the children-ifethey'know a,p'oin that is worth five

cents. Bring out that five cents'is worth just as much '
4

4 "

as ode nickel; ', ,
, '.

k

CAUTION: Arnat.say that five cents equals one nickel. We

Use "equal" :only -in sense of loglGal identity. ib

. 6 ,,,0
... ,t.

ltN .

45.



Draw the missing sets..
51

,

.

I

0
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.

,
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0
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/
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.
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7

Now extend the ordering,of sets to include thOse with' 6,

7; 8, 9 and' 10 members. Use a procedure similar
r
to the one you'followed for sets with.not more than

5 members.

0.

;pupil's book, page 13: In each row there is a set missing

Draw a set tiat fits..

As a further activity, shatter a set of objects with 6,

7, 8, or 10 members on a small rug dr towel. Ask

a child to pick up a subset which he can name immediately

and begin his counting from that number. Each child should

be encouraged to pick up the subset he identified first

rather than to look for a particular subset. Some'children

might pick up the first set and then recoghize the remainder

set without counting and then add the two nutters. Some

children Will also determine how many membere'in a set

by recognizi three subsetd and adding these-thre numbers.,

The teacher can make'cards that show sets' of 6, 8,

9, .'.'and 10 in evariety of arrangements.. iach set should
_

have a minimum of six arrangements so thatAhildren do not.,,

just learn a pLrticula pattern. Sets- should be congtructed

on the` same color of card, preferably with the objects

drawn alike to prevent association of a given set withA

given object shape or card color.

000
0'0

Or\ 0
000

6'2

4.

.oQ

0-0
000
0Q0

d
oo

t0



Draw a set that fits. 5
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A

Display the cards in theaame way that the flapeg:"board

objects were shown in the earlier lesson. At times when'

this work is being done 'ask a child to *think out loud"'
,

while he is finding out how'many. Children may be''"-

encouraged to use these cards in an activity period on ,

their own time and develop some of their own games that

will help them learn.to recognize these sets.
)

.0

A

6S
,

4

ya
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II-2. The laumerals " 0 through 9

Objective: TO.associate the written numerals 0 through

9 with their corresponding numbers, and to
$

order these numerals.

-Arocab,ulary: Numeral.

Background Note :'

This been divided into three parts: the numerals
0 through 5, the numerals 6 through, 9, and the words

for ntrers'from zero through ten. You may wish

to introduce the complete set of numerals, 0 thr ugh'

9, at one time rather than in .two parts. Feel f e to'

make this modification if appropriate for'your
w

Materials: Peg board, flannel board, numeral cards

(0 9), blocks, books, counters, brushes.

55

'1

Suggested 'Procedurq:,

Part I- The numerals 0 through 5

Tell the children that many kinds of marks can be used to

tell how many. Make a set of marks ( / / / //) and tell

a ohild.to bring a set of books with that many members to
4V-

:the-front of the room. Ask ano.s.4-ehild to bring a set

of bloOks whose number of members is the same as this set

of marks (o0 o). isk another child to bring

counters. As'k another child to get A L% .6s

brushes. Identify'the number in each sot as it is brought

to you

Ask each child to place on Alls desk a set of objects

which has as many members as the one displayed.

Introduce a numeral card for 5. Explain that the
.1c,$

figure is called a numeral, that it is a spe.2ial mark for

the number-five, and that it is'read "five.

Show a word card with Betty (or the story character from

your reading series) on it.
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/

/
Is this word rea,llyn;tty? Does the-word have

-

A numeral is the name of a number. This

(pointing at the numeral card) is a name for

five. "ive",(written on the chalkboard) is

another name for five.

Uave ordered sets from 1 to 5 on the peg board.

some space'at the left. Have children locate a set

curly yellow hail': and a'smiling.face? (No.)

It is just 14etty's name.

Leave

of 4

spools on the board. Have the 'numeral placed below the set

.

of 4. Continue with the i 'reduction of,other sets and "

the numeral cards 1 to 5. Ask where the numeral for
0

,

.."
1,

the empty set belongs. Place it to the left of the numeral

1 on the peg, board. The flannel board and kboard6an
r

be. used to vary the procedure. Order the s from left

to right. Uge peg board or spool board ,displays to relate

sets and lhumerals.

Pupil's book, page 14: Ask the children to draw a line from

Pupil's book, page

Pupil's book, page

Pupil's book, page

each set to the_nUmeral that names9t

the,number,,of the set. #

15: Ask theichildrento draw a line from

the numeral 5 .to each set of 5.

16: Ask the children to ring the numeral

that names the number of the, set.

17: Ask the ohildren.to ring the correct

numeral.

and 19: Ask the children to mark the
Pupil's book, pages 18

numerals for numbers greater

.eso" than that named in the left-

hand box.

Pupil's book, pages 20 and 22.!' As for 18 and 19, but

"leA than';.,

22:* As for 18 ,and 19.

23: As for/k0 and 21.

Pupil's book,,page

Pupil's book, page

a

66

0

*



a

.

ith which numbds?

411

5 7

0

0

14.
C?

0

4 o

0
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b0
4.

4

Ring the correct numeral.

0

:t7
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.

'

4

.

Which numbers are greater?
r

Is

'S.

- 61
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a

1
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4

1
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eft

Which Rubbers are greater?

b

2

4

--1
A.
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Which numbers are less?
I

.s

OP

) CO

ai

Oa.

-wo



ti

I

4

p84

SV

Which numbers are less?

a

cr

. TY

41

21



r
Which numbers are greater?

65

4 2 1 0

II

4-

, 22
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Part II - The numerals 6 through' 9

If you did not introduce the. numerals for 6, 7, 8 and
9 at the beginning oPthe lesion you should .now repeat the
same sort of procedure you used there. In either case, you
should keep a display on the chalkboard, flannel boardibor
bulletin board of the following sort.

0 1 2 3

o El

O--.

40.

5 6 7 .8 9

4

'is esS.ential for children to be able to .
oount an from a giyen number sb that when a set is recognized

-pOunt itional 'members of the set without. .

starting ags.in: at one..
-7 to' 10 objects, t,o each *child. Have. child

arrange the Set on his desk to that meters of the set
are not touching Witl,,,aiktInoving any of the' object S; ask
aild.ren .frame members tof: the set then count the rest

-"Frame 3, k, or 2 members of the 'stet on the
ii6tkr Increoe or decea se -the number of objects with which
a ,chi;c} Working -and, repeat/the woik . Continue the work
by agking. a- child tOfitame t ,dumber of members whiCh he

en ask the child to push
thoS-eo-fH.Hects co t the rest of the . Some

&:11.1dren aslcM t e first *set and recognize the
. 'nymber. of members' still% the desk and in effect, add..

"--Capname without. counting.
.

the rnambeTs..

4,,*
:.

'1

r
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4

Pupil's book, pages

PuTdlo's book, page

PupilFs book,

Pupil's book,

.**
Pupil's book,

Pupil's book,

24 and

26:

25: Ask the child to.riny a subset

within each set Whose number

he can recognize, without

counting. Then, he identifies%

the number of the Set and writes

the numeral for that number in

thespaceprovided: (You Can

ekpect a child to recognize no

more than 4 objects without

counting.)

the children to connect eachInstruct

set with the appropriate numeral.

pages 27, 28, 29, 30, 3l;

Have the children' ring

the correct numeral.

page 32: In each bbx of two numerals, ring the

one which names rhe greater number.

page 33: In each box of twa numerals, ring

the one which names the lesser number..

page 314: Read the numeral at t'he center of
.

S.

the doughnut. Mark each numeral

which names a greater number.

page 35 Read the numeral at the center of

the doughnut. Mark each numetl

which names a lesser number.

f.
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mg the correct Rumeral. 
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Ring the correct numeral.
*O.
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Ring the,c9rrect numeral:
ii

-II

'0 ''y w'
,, ' 1
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Ring the correct numeral.

r
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Which number is greater?

77,

,

1

.

-



tib

o

0

Which number Is less?
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, Wpich numbers are less?.
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..=fart iiiille words,- "zero, one, two .=.1., 122'. ,
Chi dren-shota d 1!earn tp.--recogn'ize the wordt; zerc ,

. . .

onei-..tNotilree,- fol;r, ., .,.ten. as names .for n, ::s..

.-. just as,thea-y recogn4e the .tiume?-als 0, rl, 2, 3, 4t,.
. ,

etc. Some ..-,111.192:e.Ir who are capable of understanding thy',.

. coriceprti.WhiQh are. presented in this chapter and ct-1 .. ,....- ... *
.-.z

learn. t'he humerals without aiffict,i1T-',y may nio-c, yet, tie .,r
*- ready ,to recognize the, words. It is riot .7,.ntedeki.,tat . 7 '''

1rnastragy of the wofds
. prCedes continuatian- of: the..took, -.

..
I

but that a, 'staff "be.T.-acie so that when T,',;,..;y are used tere"
. . . .- ..: ... .

w',I.1..11 be same fami2...-i'arity "with the wo'r,ths. You Eiho4d. expect :-

a-.1.eVel of mats-ten" .w.hdch seemi. appropriate for the ability , ,
- . . .

of yburchilaren.-, .; -
t)

A 8inde the teaching offs these words is. ,--.Y 1

to readalig, you shed use ate 'hni s. aka. ac.sti-vit...
. .

3you use' -i'n, your reading proe,rw-i-Q

Yeu will want the -',4-1.1"6re-- ,to associate' the

with the spoken, word, with ,the* set,
. . .: ,

yhere the wor'!s are used' on pupil pages yoi,/,-,311,firicy
.

....,-,-i ...- -
that they are used wiht're numeral. L.. as vi-1.-,,11,';41a.4"--ivdc,r,s. -

on one slicte and th7. w'ord's on t.be t,aeli., and t;a:-La; 14-. .
, . ...-

, . . . . -,. ' - -,'". ,.
pictures trf p. t of object.-.` on one si4e.-,' Vna --th9- xprat- ""'--

I , .
. ,

%,h the ...b.4c4c prow -i-,le -f5r, individu,a2...13.i*LsVta_1;" glt-iv.-:-.-§-itet-Tce...--

.
. ,..,--;:f.-----,,_

.. ._ -:- ..7.-f-2 -.,,-
t `

, o',' !"

.4 :-....'

' ; : - ,,... .11::- . I , ....4:- '''' .', : ,....- .-a ... .' '4*-"... . -,-'7":* ';.-:''-':,' .-
*,:....

: ,,, ::,...0---; --- ,:"' ..,, .'-' '4- ' .';- P.. ..
,-::,:-7% ,.....-',';'..."..,..t- f" ' i'
..,.,,.,:

, s ;......, _,.., . 4),..-, ...4- t.... ,....4. .-: ;.- ,-4:- f,,, ;' .,,,,,--.?!--. ' - -t . . '.' .:4." -..... .12,....-.: . -,- .r z*::, !- ::, ,. : -. :,.;.,.," 2.;':, -;.----,:_ ' ;' '-- '' ! .:/i:''.1...:',;', /- : -1::- ;A.7_.% ;- .Afe, 1 : '1" .*-,. ;.=`:,',-- ';,:;*'',7isiei:;',.'..6,-.''.";`t-':;X*1
;,.....;,,....;....4.,,,....4....4!=y_.-V__,,

I, ..- -
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Further Activj:ties:
V

1.

, .

' The following game may be made for use by two children

as drill:

-Make 2 lets 'of cards 2" X 3.", ,whic11 have the

iluMerels 0 to 9. on one side; one set will have
-

X on ,toe reverse . side and one set will have 0 on

; the reverse side. Make a tick tack toe chart
irt

etproximately 9" X 12N. Fill in ti!e boxes with

nine of the words zero to nine. One word must

be left off on each card but the numeral shoUld

be irtcluded in the wards.
%,

&

Or.e 'chrld uses, the X cards, 'anothpr child

the 0, 2 Chilaren take turns as, in tick ,

tack toe; placing a card over the corresponding

box of the chart: Place cards down with X
or

cr 0 srlowing. a 'word has already been used
.

the . -hild gets anothei 'Vzrn. . A sCore:.is made

c when, one chili has 3 X's oar 3 Ols in a row

in tick tack toe. , % .

four sib two

one zserc five

eight --three seven

OP

4
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r.

;-'4 2. Give each child a sec of numeral cards,.,. Show sets of objects
.

'on the flannel board or on the chalk board, describe sets

in the 'iloom or snow pictures of'sets, and hav(keach child

'show the correct numeral card. .

..;

3. Pass &t sheets of paper, each with a numeral written
.

Ask the children to draF with t
41

hat.. many 'centers.

42Give each child a piece or newsprint or co'tstructiofi' paper.

Tell the children 's make each numeval 0, 1, 2,', ;, 4,

7, 6, 7, ) 61;1 the page.: Tpe numerals should be'

scatteed all over the page, and each-,Philds.page will
a j-;
probably be different-. Display

a set of cb,:ects.on the T1a:11:1e1

on it.

board. °As, the children t:

find the numeral which fills
the number of members in tlie

set. They "show\ti:.e numeral

by,framing'it witn;tAelr Ands.
1

.;.

8



o 0

;:"' ,

TI-3. The number

, 1: ,

Objective : deyel-0p. :of,. e 1n11.mber

Vocabulary: Pt:
. e

?.

Backgrour. Note:

This lesser. ...nt'roduces: the

3::18.24.l use tne numter Line fox` aiddition,f9):,

and to introduce ratibrial. numbers. In this, le
, ;gate ,*

.

principal `:se of the nunibetiline ;is to, ie inforce

er 15.ne.

1

btract.icA-,

the'

children's concept of

Materials:

-/

Strotrirg, :p4er clzgs, a lorintq. '`q_;77t2_-

number line ang, two,,sets° of numeral. ards
'

shapetbas

'a.

Suggested Procedure: *. ° -°

7.

Have one set of numeral cards in rand order c.v.

chalk ledge. Ask a chil come to the Ont f e
° .6

,rootil. Tell chi, dren, "TOday we 'ark going to%.. jit4 and'',
°

counto the jumps ." Mark, on the floor, a startinp rnint.;
. ..

Susie, you stand, at our starting point, -

(To Susie:) Now many. jumps have you" taken

from the starting paint? (None.)

What number *tells hchi many jumps you have

taken? (.0.)

Place the zero card by the child's feet with the point toward

he feet. Tell her to take' a dimb and stop.



,(774,-
w

(

e
: oirmany jumps from, the starti.

Wrizyou taken now?

:16:ifteYa.'chiqd'choce-7.the numeral mard and pi

Stts ,Continue with the same ,proced

; Jr.,Mps nftv1,1.:een .4)k-h. Ask the

dar* ea, jumps. -Keep emphEtsizing hat theThtp,,,

t'ellg.low.meny jumps fi(om the starting point..,
Would t./e have to stop with 2 if

morelt cards.? (No. We could go on

4.

point

.

e it t-

e

,-

until .9

bs,..-:e the

rd 4

'Remdve:-the numeral cards from the floor and tell

we had
, A

and
V

the children

. ,, ., ...t.6,gine that jumps had been taken on the :bhalkboard..

child indicate' the 'starting point and nine jumps.

:...'Ma :e a dot to show these points. Ask wha / numeral to write
% ( c i t

fOr the point that --7,411.16 the-lstarting point. (0.) :.;.. .

...:..2.(7.7 -r--":".-

,.*.:.:

Cpntinue to number the points tLrough 5 .-- Have child1V-'<or6y.:1

, ,
--I --- ; ---.,:, , ;',,, :-; -' .

: at unnumbered points ; tand ask one to come up and put, ne "..,- =--4-, ----

..
pointer On tl'e point where he tti.-.inks the next s'li,.tmp would be., ,- d 0:.°.-

I

85

Ask if
. -... - .

... . ._ -_-,, .....
.

Draw arrow to show in what direction we would go* if ine
-7.',,..e...,:__ '

jumps _e taken. (We begin with dots ani an arrow and rodually

oints -ouid continue to be made in this ir'ctioh

build the picture of the number

0 3

line. )

,8 9

.

'15, to establish for to,, .:hildren, using furthn. experiences
. )

if necessary, the picture of equally ;spaced ,dots extending
1 t

igldefinitely to tl,e rJ:ght, with ,each;dot 'assbpited with
<

number. Repeat that the numeral Lames the nulber of jumps

from. the starting point.

Now help the children to understand the ?-t-tion between

inequality of numbers and order on the number: line.

Is 3 .less 5? (Yes.)
'W

Which size of the 11" is tI,P- "3"

in our picture?

("3"

10.-

is to the left of ';5". )

Dr

1'

St
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COntinue bringing out that
,-,',P+',ol'Ehe left of and "greater than"

Nright (of".

"less than" corresponds t,o
correspond "to

. L

10"

daeor two .later, have two ch ildren.) one at each end,-
pull the piece of strini .tightly. Ask children .to.pretend

,,to watch . a'frog jumping tacross
0

a tight.'rope. Suggest a

spot on the string (to ti.,' feft as the' class sees it ) where
it begins, and ask what numeaLai to use at thit point. Clip

the ,,zero card,-tc7 uhe string (ing paper clip at the
o. 6

top of the card).

4.

. .

child come up and standby the srings at that point,
take a single,jump and "stop' tfiere. Place numerals after
cili3.dren tell you Which one sfoi-r
Ask chilarentgoeimagine a Ang, long tigh't, rope On which
many. jumps can be taken.. Suggest that it' be thought. of
as a line cf numliere'd jumps, all 4' the same length, or ,`

..

a rnumbelt 'line". .

Dispense with the string and draw a line on the
Mark poinV and label as shown.

Ask a child to use the pointer to

A

5

4 5

Instead of using a tight rope for out'
:umber line, let2

How is ts

board.

use a line on the'board.

iL dg'ferent tine

one we made ont1 tj.ghtrope? (it doesn't
have all the riAne'rals.
first jump.)

that
numelal to write there, and

It doesn"?Ls.how the'.

ndwanother pbin ; to tell
o tell why the decideed on

6.

numeral. (Names the number of Sumps fr'om the starting
point.) Have thildreil noti_"' ce that although not .:(211-the

.

numerals are written, they, know \there others, EAst go' be cau4se,..j,....._,.
. of the or already written. 1

\
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Have the other Points named and write the numerals (not'

beyond 9 however). Emphasize'that 0 is the starting

point, and 'that each numeral tells how'm'any jumps from

the starting point...

Use the line forchildren to point. to the numeral before

"5v, the numeral after "1",, before ':1" , etc.

The flilmeral just before "5" names the'n*er.that
o

is one less than 5; the numeral just 'after 5 names

the number that is One greater than 5. It should be

emphasized that all numerals before "5"'name numbers

less than ','and that all numerals after "5" name

nambers greater than 5f As,k children to use the

number line to find:

A number greater than 7.

A number greater than 2.

A number less than 4.

A number less than 6.

Use riddle games. For exelple: °I am thinking of a number -,

that is two less than seven';" "I am thinking of a number

that is one greater thani six."

Mount abOve the\chalkboard;,bi.elsewhere, a large printed

number line:

A

0 1 2 3 4 5 6. 7 8'

CAUTION: 'If'the material you have has the "0" to.the right'

of "9" 'cut off, the "0" and tape it to the left, of the "1".',

c Pupilxs book, pages 36 and ?7: Ask the children to draw

a

lines'ti2 show where-the

numerals in the boxes

belong on, fdne numbertlineS.

I'

87



Pupil's book, Cage 38:# Ask the children.to look at the

plcture of theumber

Using. the numberline,thejr

are to mark all of the'numerals

in the first boX thitt'name nAmbers

lessthan 4; in the second box,

greater thatir' 7) and in the third,

box, _less than 0.

4

1

98

1

4

,

c
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Where do the numerals belong?

C.

101

.4

4

.1'02
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Which numbers are less than 4?



'

:I 4
92

.4

r

'

Background

Chapter III

SETS OF TEN

.

We have been concerned,so far with sets of single

objectsi-that is, with bunches of things, In thid

cApter we reach a slightly higher level of sophis

tecAion: we Consider sets whpse members are them-
.

selves sets: We count sets,of objects by partitioning

them into sets of ten apd then counting the sets of ten.

We extend our system of numeration by agreeing thet,.

for example, a set which can be partitioned into 3

sets.of ten has thirty members.

a. .,

'This short chapter is devoted entirely to' sets of -

ten and it is pritharily'preparati6n-forthe study_of

place value. In a later chapter we 'shall parpition

a set into equj.vslent subsets which:are not "necessarily,

sets of ten. We then connect the fact that, for

example, a set of thirty.can be partitioned into 5

sets of 6, with the facts: .5 x 6 = 30 and 39 5 = 6.

404

,

".14.3.;s
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M.A. Sets of ten

Objective:

Vocabulary:

Materials:

.introduce counting sets of ten members each .

(No new words.)

for ;teacher--a box with sets;of ten disks and

other cutouts for use at the flannel board; ,

large sheet ofxtagboard or cardboard; counting

sticks, rubber bends''

Teaching Note:,

For pupils--sets of materials in multiples

of ten (10 . to 100 of each); e.g.,..blocks,

kindergarten. beads; buttons, lima beans,,v
spools, sticks, theater tickets, pegs, and

paper, clips.

The activities desdVibed here may be.carried ion for several

days, the time depending on the ability and. previdus

experiences of the children. It".should be remembered,
. '
however,:that the intent is to "open up" .an idea rather

than to develop .full understanding. No worksheets etre°

needed.
A

Suggested Procedure:'

Sho-W the chIldren a box containing thirty flannel cutouts
. .

(ten disks and ten each of two other Shapes), bunched'

so that it is necessary to count and sort them. Dump,

them on a -Eable..

I wonder how many sets of ten 'are in this box?;

Let =s see how we can find out.

Pick out one disk and hold. it upt

How many disks have I?. (One.)

J

W,)
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Place'itat disk'on the flanr4. board. Repeat tge

Iiioceduielmaking a row.of disks on tile flannel bpaxd.

(As you Vork, a.hild may be asked to help pick out the

cutouts with which You are working and hand them to you,
4

one at a time.)

How many dilkl are t ere in the set on the.
. /

flannel boat a"
I

Point to eaeh-disk as Children c nt,to ten.

I i
This set of 4iisks on the flannel bo

o how many members? (Ten.),

A

Do wehave one set with ten members? (Yes.) 4
___

0

Let's see if we can use the set of ten disks

to-find.hOw.wmany trees we hav'e.

Place ten trees-in a row beneath` the. so that the

onl-to-one correspondence is obvioug. . ft

<

4.s the set oftrees equivalent to the

set of dfsks?

What is the number of the get odiski?

= (Ten.) Of the set of trees? (Ten)

How many sets of ten cutouts do we have

on tie flannel board? (Two.)

Hold tagboard.po cover the sets, exposing one row,

then two, while children count with you: one set of

ten, two gets of ten. . .I . [

106
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Place another set of ten cutouts beneath the trees.

How, many sets (If ten cutouts have we now?

Again cover and expose rows while children count:

one set of ten two sets of ten
)
three sets'Of.ten.

Tell, the children that we cd.1:1 say "one ten", "two

tens", "three tens", and not say as...many words when

we count. It them repeat the counting: "one ten',

and se'en.

How many sets of teen cutouts dad we'have

in the box? (Three.)

Have children cut ten sticks as you oundie them together.

Ask how many are in the bundle; put a rubber band around it.
1 .

Continue in'like canner with ten sets (bundles) of tel
. ,

sticks, asking qu sti ns similar to those related to the

sets of cutouts on the flannel board.

(Three.)

>
Have sets of ten blocks counted and stacked. ih "tens",

',questioning the children as the work proceede.as to how

many tens there are after each stack is compl-etec.

. Other experiences it sets ',5f ten.:

A strip of ten theater tickets that has been torn apart

." into ten single tickets can be put back together as a

Set of ten. Paper clipsmay be ptrung together as

sets of ten to lea&to ehe idea that ten ones and one

. ten are names for the same number. Sets with a variety.
o

of members as well as vith similar object's should be .

grouped into setd often, e.g.
ti

A . k 0
A chart may b? made on the chsakboard with blanks 'it

whici) children caft'record the'nUmber.of sets of ten

that have been counted.

tickets

clips.

I

tens '

tens

I

t
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ThePTeceding experiences have had considerable guidance

by the teacher. The next .step, and an important one, is

to give each child a set of materials to count into sets

Often. If yOur children'work well in small groups, you

may prefer to have several children work together. Let etch

child (or group) reporithe number of sets of ten (tens)

that was coun ted. Make a liston the chalkboard, letting'

children write the numerals and their own names.

I counted

Further Activities;

tens. Lei.

tens. Chris

tens. Alicia

1. How many fingers are in thq set If fingers on'bolb of

your hands? Then let ten childrenstand.in front of ,4

the class, while.the other children count the ten sets

often fingers.. Have one child'come to the front and

.count the sets of ten by starting at one end ,of the

row of children. Ha.Ve another child countloy starting

at the other end of tlie'row. Did both count ten sets
0

often?"D.id both say the counting names in the same,

order?'

2. Iet children work as partners. Have each, child in turn

drag around the otherts outspread hande.palravdown. It

children color and cut out their/ "hands ". Then paste the

4'hands, in`pairs, t6 a strap of wrapping paper to use in

pactioing counting by tens.
a

3. Have children Fount soUnds as you tap the desk 9r a °

triangle. After a set of '10 taps, each child holds

up pne finger; after the next bet of 10 taps he holds

up another finger, and so ;op. Stop after. every multiple

of ten, and havech4dren tell you how many "tens" Of

taps't4ere have been. ,0r, each child may record. the

sets Of ten by marking a tally mark fOr each of he sets.
I I

y

'106..-
*t'

r

iY

'1;r-s



. A.

,Naming multiples of ten

.

Objective; To emphasize that the order-of counting

"tens" is'the,same as the order of counting

."ones"; to teach re names for multiples

sof ten.

9-1

Vocabulary: Row, column;".ten, twenty, 'thirty...one hundred.

Materials: Spool board with ldb spools or pegtoard with

100pegs,'large piece-of.plain tagboard or

csioard to cover rows for counting by tens;

1".X 1" cutouts for' flannel board and ten

strips of ken of tflese made' by affixing to

masking tape; objects.for 'children to use

in forMing sets of ten, e. g., bundles of

Stl.cks, lima beans:or other. small, objects
*

in praais bags, strips of tickets, the strips

of 1" x 1" cutouts
)
buttons'on cards.

1.4

Suggested Procedure:

: 'Call attention to the rows and columns of the-sppial-:-

boardor peg board.
,

.'

1.4 . -,;.,,

How oily places for spools (pegs) are
. .

, -In one row? (Indicatee:row.) In one
,

column? (Indicate, a column.)

- How many spools will each row of the board

hold? (Ten.)

How many Spools-Will-each column' of the-toalvd:

hold? (Ten.)

How do you know?

109

O
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,41'. , . .

....-

Ask a child to phoode a row and fill it with spools. '

(1khenelets a Column, help hi:ft change ta'a row

-, without belaboring the point. Me* distinction between.

,.: 7. row and column is introduced 'at this, time. Clarification
I

!I.
wilt' come lilp,use.).' -

!,'

. ,

.

.60 GO oo oboe
. . : .

.

s s

1.

How many spools are in the,set on the board? (Ten.)

How do you know? (Answers will,vary.)-

Do we have one set of ten.spoofs? (Yes.)

Place another row of spools on the board.

,How many sets of ten spools are on the board nowl-* Orwl.)
. . .

e

Continue placing ,rows of spools on the board letting the
. .

children count them: 1 set of ten ,,2 sets of ten etc.
v

to 10 sets of ten. Have the Children count to ten so,'
..._ __ -'- f

that the, order will the. recalled easily.. ,Then have the

row ,ef spools counted as you Move a sheet tagboard to

expose themf' 1 len, 2 tens, 2 ims,,etc s

Can we counttens in the same way we count
'4

ones? (Yes.) 4.
.' '

.4

all but the two top rows of , spools mdth t12e, tagboard.

.)

a
.How many sets of ten spools, do you see?,(TWo.)

Who will tell .us another name for . 2 tens?

110
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Continue in similar fErshion, introducing any names that ere,

a

wit 1cnown.by a'obild.4 Thep let the children count the rows

of!.sicols againtil you: ten, twenty, thirty;...onehundred.
3

Give each child" ets of materiels that have been grouped
- 41 ' .

to-sets of ten. teteachchild catntthe silts he has,

using both navies, for example: 2 tens, twenty; 3 tpris;
z--

-thirty. "Make a4,chart.on the chalkboard.. Let children,

,yritethe numerals and their own names.
. .

I counted 4 tens = SU ,.i3Tob, Aniiar;

I counted. 8 .tent ' Phii, Helen
. __

.

'Follow
:

up, by.asking such questions as:
. ,

Who has 7 tens? What is another name

for 7 tens? (Seventy.)

Who has 4 tens? What is another name
,

for 4 tens? (Forty.)

'41;,1krite Numerals on the chalkboard, e.g., 9 tens,, 1 ten,-

110,/tens. Ask the children who have the .corresponding

number ,oir 'sets of 10 to display them to the ,class.
4 !,

-.Further Activities :

1
",

Place sets of objects on the table or shelf reserved

for activities for childreu to-choose for individual-

wOrk., With them place duplicated sheets' -that

children may complete. 16-

:..,14.countdd

- ,
set of ten

mot. sets of ten

;setan)pf ten

. se)Of ten-

99
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.' Use 'gummed stickers ,to make perception cards for sets
i't -- - ,

.'
of den.. . Arrange_the" sets-of ten in various patterns, -

. ...,%,
but

\teefilein. as easily distinguishable units on the
A ; t

Caiddt't 7 For. exaniple, 4';'`,'..\ ..

.''
\, _ . . 6- .

1.

.-0.

V

le***
** 0000'00 0, ' !

000**
* , 00 0 11. , 0

o o o ,

**
.o o o o- ,

71/4'

.

9

3 : The teach r, ay serve as 'leader to introduce the
actiVfty; later a childmay ,De the leader.

. This card shicifsfoity, ztars. Forty
now many sets of ten? (Four.)

Then briefly -expose the card to the children.
Show. tliecoard again so that a check can be made.
Follopri a several experiences, with the

.

children may use them as 'an.' independent activity.

After_thesd names haVe been learned, they can be
writ te n on the }eierse sides.

*`fir * * * * ** **
* * * * * * *
.14*********

(Front of. card

, '

dr
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?.tObjectiveht' TO introduce thelelative varies of ten

, ' oqs and: one ime.q.,1

To 1einfOrce und= standing of "ten" as "ten

' Ones"' dr rrone teri4

Vocabulary; worth, value.

Materials: 100 ienniee;-.10. dimes sheet of Construction

paper

Suggested Procedure:

Have the children gather around a tahie whe e all may see.\

Let theme discuss briefly their, eperiendes using money.-

'Show them a dime and a ceq:
c

\

f you could choose just one of these coins,
.

,

which one wouldvpou choose? WAy?'

Note whether or not any children use,the, words cent,

D penny, dime, valte,or worth spontaneously. If not
--1

introduce the words,into the discussion when:appropriate ._ .
.

'Thi'r106 Ipenriies oh a table and ask a child to count a
. ..

set oftenpennies. Ask ff.-anyone knows row this-set . .

often could be used to help in finding-the, number of the

sett -of all the pennies on the tahle. k,child.ney,suggebt1, i

arlienging the rest of the pennies into sets of tear hat`
. .

-,

Ao_ math (are equivalent to) the set of ten that was counted.
...,

If the suggestion does not come fit= a child, introduce

the idea?and let,a_child arrange the pennies as shown. .

. -..t,,

Hold a sheet_of construction paptrto cover,all but ti,400*
,

Aitat row; and uncover rows as ehildlt count: one ten,
' .

.
ten Cents; two tens, twenty cents; cents;
4

. .

:dnd_to'on.
.

.
11

,

VI : ,

-.

,

F - ,,41.. 4 'a
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0 00 flt

410

00

. ,
t

4

0 .

Ask questions to bring out the idea that theiseee ten

rows of pennieS,with ten pennies in each row; the number

of pennies: in the Set on the table is one hundred; there

are one hundred cent's altogether.

Ask how,many Pnnieo,there are.in the first column of
,

pennies. Use a procedure like that used with:the rows

and let a child count :the columns.,by

, .

Have a child piece a dime at the end of each row of

pennies; slightly apart from the row. Note that there
.

is a set of ten pennies for each dime, and a dime for

each set of ten pennies; the numbei: of the Set of,dimes

on the table is ten. "

If you need a diMe to buy somethirighowmany

pennies wilfit take to buy the same-thing? r'

Do ten pennies have the same value as one dime?

If someone wSnteAt6 give you nine cents fof one

edime, what`wonld you do?. 141131,

If you have two dime,,do'yOUbeve'as much money

as Someoha'whO has twentY pennies? Do you=-have

'More coinsor fewer coins? .

...
.

. .

,
:

...'Ai-,
Remove thetpennies from the table. Ask how much one dime

is worth. Tell the children that a dime is sometimes

called a "ten-cent piece; When money is counted, dimes

,,,Vare counted as tens. Let a child play'"banker" and

contA the dimes: 'none dime, ten cents; two dimes, twenty

114
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4.

cents;...ten dimes, one hundred cents". Give ten pennies

or more to each of several children, letting them count

ten Cents and give it to the "banker" in exchange for

-Ane dime .
f

Does anyone know the name of a bill you

get in exchange for ten dimes?'

Further Activities:

1. Make a chart showing the values of the coins cent,,

nickel and dime,- and use it for discussion and

103

review. Real coins may be fastened to tegboard with

transparent tape: If you wish, some space may be

p.left for coins of larger denomination.

2. Use opportunities that arise naturally in the-classroom

for counting money and.discussing the'values of coins.

r t

pupil=s book , page. 39:

-

.. ,

Discus's With the children the pictured of cent and dime,
1

and give hell5A.n.reading the names beneath them. Havegive

. e
them find the picture of the toy car, and the dime that'

will buy the car.) Ask how many penniit would take I.

ttbUythe car. Let the children mark ano X on enough
...'

pennieS to buy the car.

Ask the child :pen what they think they shuld do in the

next exercise. After discus;ion, let them do it independently:

(Mark enough pennies to buy the book.)

115
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'III-4. Problem solving sets OLten

n
.

Objective: To",exte tnderitanding.of "tens" Ci..,,r,pUgh
7, 40

using sets Of tewin problem solving; to
. .

develop abiltty*tO solve froblems

inequality, one more ten and one less ten..#

05 C

Vocabulary? (No new words.) ,
..

.

, .

f

Materials: Sets of ten tickets, st5.eks, toothiiicks,,

4' 0 1 't bngue-depleabor'S, clothes pins, plastic 0

)
r .

spoons, lleld,togpther by r ubber bands
1

or tape.

r.

.suggested Procedure:

The intent is that these problems be read or told to

the children; and: that no writtanequationsbaused:

inconpectionwith thei. The sequence is from

relatively simple to more complex problems. Selections should
, ; '.,.

,

t'be appropriator the childred-in the class.

7 1. §ilipose that yoU could choose either4a
, .

set of ten sy.cks_of.candy, or ,a set_

Hof twenty sticks .of candy?, Which set

wdad yol, choose?

2 ,

leilLseveral,childreh choose and explain libir-answers.

Some may choose the setr-withmcre members and some
.4' 4 ,/,

I.

may saleCt the sett:fits fewer'ngmbers, The estAntial°
-°:.og

.. point is the,compqrison,:'a set of ten member

', #(411,:tein)'tas fewer, members than a-serOf twenty,',
i

\ . .-.

*mbers (2 tens), a,set altenty members (2 tens)

.hasmoie members than a set of ten members ,(1 ,t4n):

Slicks or.ioothpicki may be used to represen9

sticks 0 candy if physical representation Is needed._
."0.

. . i-,_
. .

,
.

, , - ,
, -4b-doolw
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Many; similar --problems- can be. It se ,ifavolving different
i.#ers sJaci, feirent- choices. ces can be given .0`)

tend tot eittigr, Like veicr.acl

s- .A ;mid). -,-.,.5.i.klike!:very much. "4, 4,. 4'.. 4 0; , ,,''.., , A

6 , .. , " , -.:6,. ',.. 4, 4,
lay be written on'the chalkboard.; Pi; exainple: P

e -s... ". ' .;- . - ."'

-choose twenty ,sticks or
: +

dandyl, Frame ;-,f7
.

..'4,
.

I want ten sticks of dandy. Twenty is"t:1,0*
..s3

C43.
..- Much. Mill . C`
if , . .-..-, .

.1 lou" ,l'Ai' .11th sentence; the child writes hie-name.
,- , 'tif 0' .::.,,,,, ...,

:--,, 2. 'Bill has, twenty marbles. John hat thirty
marbles. Which of the two bOyht-,hae.more,../- '.

. . 67 4:6 u' - Marbles? ''-'`"` % -' '.', ...
Da"three sets of ten have more or- .

i- fewer nerdbei-s than two sets of ten? (More.)
, ,4 '' 0"

Is thirtyk greater than or lets' then - . %.,

..

a.

46,

twenty? (Greater than.) .

After the answer given, writ,be- the' sentence n the
it'

'Jim has more marbles. than93i1.1.-
.

,-
Ober similar problems canibe formulated vnd discussed
in this way. Children enjoy the use of their ow vies,. ,

in such.problems; f . -""' 40 * va- t
, . ...

3. Billyts((class is going on a ,picnic... Billy

brought ten spoons. The other children
brought thirty Spoons. How mall spoons,,

al.a..thyi*he.ye,? 4 % dt ;
:.:..;

What.'-is the 4,qtieetlon? What do We want. to_
A '1'.' 1 '''find out :How many spoons didtBilly bring?: ' z . '.

k i i c: .)....e.. %. 4- .- -3 0,
WhM Will&-pitt that lnumber.4of spogns on:trip,

', _. ,..table? (Lt" a,, child sellct,froni the material f
you- have apioirideeto use 0.6. solving the groblein4)'. _

4;
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4. -,- .....,- ,

1
Thirty 5.6 how many sets of ten? Who will

put that numb r of spooris on the table?

PcHow many s ns are thve On the table now?

Three sets of ten spoons and one set of ten

spoons are,how many sets of ten spoons?
. .

How many spoons-are on the table? How

. many 400ns did the class have? (They had

forty SPoons.)

. This probliem also nay be used.

''' . . .7'4.
.

4. Alice counted her money and.found that she

4 had exactly forty pennies. Mary has ten

' pennies morathanAliCe, How many pennies

does. Mitry have?

How many' sets of ten arethere in forty?
-

How- many sets of ten pennies does Alice have?

.Howmany sets of ten pennies does Mari have
.

if she has ten pennies more than Alice?

If the children htlive had experiences with problems that'.
-. ,,

cannot be solved because there is'not sufficient infor-.

mation, ,problems like the one that follows may be pre-
,

septed without preliminary-comma'.

5. Sue has thirty buttons'. She buys ten

buttQa.;.. How many blue buttons does

,she have?

If41-chaid answers 4 tens or forty,ask questions such as:
7

2

Are you sure? How do you know that Sue has

:forty blue buttons? Listen:while I t@l the

'story again.

In'wqrking witb.the situation, handlaqt,so that

is eMbarras8ed by having giyen an anssec' without
. .

.WOrmation on. which to-base it.

no child

sufficient

A. . ..

..Avariationolin working with "story problems" ii, to give
,..

,

theehildren information about numbers and let them,

a-be the s't6ry.:

ins-

Hew

11 9,
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O

a

4 p r
'6. We know that two tens and one more ten

14 thre tens-. Who wants to tej.l. a

"story problem".that,these numbers

suggest.

With children ar1y in first graae.it may be 'necessary to

give considerable helb in formulating the story. SOle

children.may be helped by being able touse stime of the

manipulative materials that_are available in the class-. 1

. room. Such experiencres'are worthwhile, degbite the

"Struggling", for their contribution to reading and

interpreting problems that will be encountered, laler.

Further Activities:
. *.

Let Children make pictures of "story problems" and
. .

;write, or dictate for you to write, a question about

. the picture. Such "problems" may be shared.with,thp

I,

class.
4 .

Children who are writing with ease may enjoy writing

story pritalems.' These may be stapled together betweerk

sheets of construction paper to make booklets. These

can beCome 'sources of poblew to use with the class.

I

17
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1 Background
-i o/ '

.

We desc;ibe-the'operation of addition in terms of

j

' ,,,........-...

joining sets./ One set olned.t6
-

anotber is the set .'

til consyting,of all objeots which' belong to'elther.set.
. 1 .

In your classitdM, if the. set of bOys is joined to
ow

4:--"the set of..girls,.the resul7p, is the set of all children

in your classroom. Vemayirepresent two'sets on .

the flannel board, and think of joining the first set
4 I o o

to they second; or of. joining the second set to4he ,
It 1

firdt. Of Covh.serthe same pet resulti so we may say
. At . r

sthatjoining is commutative. This, fact serves later to

''.shorl us that ,addition is 'commutative. ,

Chapter IV

INTRODUCTION TO ADDITION AND SUBTRACTION..

109

, 4

.

',..

,' . :

'The ide's of joining sets' undeAlies the arithmetical'

/

..

,

- /
idea of addition. In a _classroom, if the set of'allr- ro..

bdys is joined to the set pea.11 girls, the result is

the set of all children. The number of. girls plus the

nuMber-of boys is,equal to the number of children.

Thus 2 +.3 is by definition the number of members

in tlie set obtained'by joining a set of ,3 to a

,set of There `is one complication (4WhicE yOu may

or may not went to point out. to your pupils). The
o

sets whiCh we join must have no.memn6-s'in common.

We. call such sets disjo int. Thus the set consisting*.
of John and Mary has 2 'fliembers,,the set consisting

of MaryiSue and Jane has 3. members, butilla set'
,

obtained by-joining these-two sets, which contiats

of :John, Mary, Sue, and Jarte, does not have _2

members. .The\trouble is that POWis a member of both

. _sets, and the sets. are not disjoint.

, .

121 -

.

-
0o,

t



4

'Joining a- set. of, 2 \ to a set of 3 always/ gives-; . ,. .

,the same-set as oingthe'set of 3 to the set of 2.
it

CciilsccLuprrb3,y, 1+ 3 ,= 3 +42: S;Irigarly,. 1(+ 1 '= .1
7 = , 7 . ara so on. We shy that the operation

7 -,

addition is commutati've'.

e wish td mare
. .

very clear, tile' sense in which
equality And the equals, sign (=) are used in ,*

n#hlemails We (yr, ite, for exam le 3+.4. = 7? or

7 = :because' 67", and are all
name for the:same thing,the number seven. Any

4 statement' of equtiaity leans that the tymbols.to
left, of the /equals symbol and the\.symbOls to the right

Of the equals symbol, are names for the. same thing.

..";

.number,,like (a person, may have many .names:fr- All of The

following
-

3.-1-'4;. 5 + 2, 8 - 1, 49.

9
14
2

are pamesfor the number seven.,, The reason weAdopt this
, .

meaning for equality. is that' we always want to be able,
to substitute equals for- equals. Thus, for example,- "..

if we know that 6 = 3 + 3; we can infer that ttiez sure

of 7 and 6 4 is the sum of 7 - and 3 + 3.

. Addition,which we ;denote' +'.V'is an Operation. .

..-, Is we apply the °Ovation + ,,,to a pair of -numbers,

say 3 and 4; the result is linother144riber, -3 + 4.
A - tt ,...;

or ' . We twrite4 S + 4 = 7; 11Secause- "3 + 4" 4nd
_. ..- I , , v -

-VI' "7"' are mimes for the same ntunber. It is aldd true
.;, - 1- .-

. that .' 3 41 4 . 6 + 1, and indeed, if we ask 8.4 child

C

f

t 4

'. 'What, is.; 3 .-k 4 1 equal to?" , then all of theZollowing -

, s 7 #

are .correct answers: 7, 6 :4-.14 .''3,'+ 4;.,<, 4 + 3.
..1

7,
.,. :,,, - G ..,,,

The, procelhire which we somet, -6- call addition really`,
.

- .amounts to finding the common name, a name not involVing
4, for a. number which we have named irr, a more , ,

complicated way- -for exampIs "3 3 -1- 4":- ,

.- w.-. .



.'We-say that one ae a subset p? another if each

,neMber of the first is a member o e ,second. The set

:of girls in a classrobm:is a subset of the .f children,

.anl the set of all tricycles is a subset of the set o

toys: The set,considting of John and Mary is not a'aubsat

of t#e set of all girls because John does.not.belongto:

.ther-set of girls.

Let ns list, all possifile subsets of the set consisting

of an apple and an.orange. It is clear that-there are two

saigets which have just one member each: the set consisting

of the apple and'theset consisting,of the orange. Are

there other subsets? What of the -empty set? Is it=tue

111

that every member' of the empty-set is a member of the get

consisting ()Van apple and an orange? If not' then some
o -

member of theempty set must fail to-belong to the

apple-and-orange set, and this is iipoSithie since the

iempty set has no member. We' must therefore agree that

the empty set is a subset of the set consisting of an

aPple'andeln orange, and in fact that the empty set is a

subset of every- set (Later we will relate this to

statements like 5 = Finally, we may ask if this'
.....,

apple-and-orange setais a:subset of itself. Is it true
e'

that every member of the set consisting of an,apple,and
..

.. , . an orange-belongs to the set Consisting of an apple and
-. ....--

.

.

- .
.
an orange? This' is obviously true,'so we agree that the .)

.

., ._ .
,

.

.apple-and,orange set is a_subset of itself. ln fact,

eVe:tyget is a subset of itself. (We will relate
.

;`phis fact to statements-dike 7 - 7 = b. Mhthematicians-

have expressertheir general feeling that it's somewhat
...-

...- improper for a set to he.a subset of itself by agreeing
.,,

that alroper,subset of a get is to be a subset whiCh

is'different from the-whole set. [..1.proper subset
fe*

orgy:set always Chas fewer members that:Abe. set.-].-

--Suppose we are given a
,..,

.we-removethe sUbset.' The
.-- -, - . .,

those.:objects which-belong

set and.a subset of it and

remaining set consists of

to 'the original set but

'!ncityto the gubeet. If we remove the set of boys

123

4.

#



from the set of children in the clastroom,the remaining

set ie the set o; girls.

or We describe subtraction in terms of removing a

subset of la set: '5 -.3 is the, number of members, ta.

the remaining set if a set of 3 is removed from seet

Of 5. Thus, if:John has 5 marbles mul'hts older

,brother taken away 3 marbles, then the remaining set

has 5 - 3 members.,
.

here is a close relation between addition and

-subtraction. If we join a set to another Set and then

remove it, the remaining set isAUst,.the original

or "starting" set., If we remove a subset from a. set

and then join it to the remaining set then we again

have the original set,' We sometimes say that joining
f,

a sgt,',a nd removing the same set, are inverse
.

operations, in the sense'that doing these in succession

to any'set always gives back the original
d
set. This

fact about manipulation of sets shows us Something

about addition and subtraction. If we add 2 to a..

number and then subtract 2, we have the original
4

number. If we, subtract 2 and then add 2, we again

have the original number, Thus, 'adding. 2 and sub-

t'acting .2 are inverse operations, in'that doing

these in succession to ahy number always gives the

original number. Of.tburse, adding 4 and subtracting
.

,4 are also inverse operations, and so on.

Thereis one matter of notation which needs to be

made clear: In some of the equations in this shapterwe

have left boxes for the. children to write in (for-example,

2 + 0 = 5). These.bOxes are nothing more than places

for the children to write; theymare not interpreted as

placeholders or, ,variables 'as is the case in some of the

other'mathematio8 programs. We introduce variable' ,

notation in the second, grede, where we write, .for example,
_

n = 5,

try

1241
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IV-1. Joining

Objectiv4: To introduce the operation 'of joining
-,

and its commutative property.

Vocabulary: Join.

Background Note:

If one set is jOined to another, the result is the set

whose members are thOse things which belong to either

of the sets. This is prepAihtion for the concept

of addition.

:Materials: Materials for flannel board or magnetic

board demonstration; beans,. bottle caps,

buttons; blocks and spool's.

Suggested Procedure:

After the children are familiar with the ideas of apt

and member, they should be ready to understand the

concept of _join. Some will understand the word as., they

have heard it used in other situations.

You might start,with a demonstration at your'desk, at

a low table, or on 'a flannel or magnetic. board where

*all can see. On one side of the table, place a set

of ten or fifteen various sited 'buttons 'and on the

other side a ,set of blocks, another kind of material,

or another set of buttons which can be distinguished..

from the first set. Each set should contain too

many members tp be counted' quickly' as no counting

is wanted at this time.

After the sets have, been described by the- children,

proceed somewhat as follows:
S

125
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We will movthis set of buttons over to

. join it to the set of blocks..

Whehlwe jclin these sets,-we.have a new

bet.

What are the members of this set? cBtttons

and blocks.)

Toudh amember of the'set formed by joining the set.of

buttons to the set oeblocks. (A button;

Is this button a member of'the set of buttons

(Yes.)

Is thialutton a member of the set of blocks?

(No.)

S.
Is'it a member of th4set of buttons and blocks?

(Yes.)
. .

s'
Is each member of the set of buttons a member of

the set of buttons and blocks? (Yes.)

Is each member of the set oftuttons and blocks -
-elz

' ,/a member of the set of buttond? (No.)

Discuss several other members of'the set in a similar,'

manner. Through this discussion the child±en should be

helped to understand that each member of the new set

(buttons and blOcks) was a member of either the set of

buttons or the :set of blocks and that each member of the

set of batons and the set of bloCIT's_a_member of the'

new set.

'Move the set of buttonstack to its original position.

Now letts move the set of blocks over to

join the set of buttons.

'When we join the set of blocka-to ihe,set

of batons, we have.a new set.

What are the members of This set? (Buttons

and blocks.)

126.



How is this set like the set we had'When

we joined the setiofbuttOps-to the set',

of,blocks? (It has thesame memberw.)

srliOu.shoulh.follow the same procedures using a variety

of materimls.,/Ehlthasize the' ideas that one set is

joined to the other to form a new set; each member

'115

of the new set is a member of one or both,of the sets joined; the
. -

order of.)oining,,the sets does not change the new'Set._
/.

. yf

We have our set of books-about animals

'here akthe library table: On my desk

is the,set of new'animal,book that I

got at the library today. John, will

you bring the set of new books and join

.it to the set here' at the table? How

would the new set be diffeieirt if

toOk the set of animal books from the

,

gAbrary tablback to join the set of

books on my desk? (No4differeuce.)

pee that each Ohildhas a set of spools and a set of

beans or other sets of two diff erent kinds of material

on his desk, one set on each side. Again have too

m any members in.each set to be counted quickly.

- 4

1-1

4
:Put your right hand on the Set of beacis

' on-your desk. .Now move this set over-'

to join the iet'Of

What is the new set on yolk' desk? (A set

of beans and spools:)
"/

ASk the children to pick up'a member of the new set

Which was not.amember'bf the set of beans. (A spool.)

,--kek up a member of the new ,set which was not -.a member'

Of tlid-aet of spools. (Abedn..) Ask the chiadrip.to

,pick up, a member of the new set that waS'dot a meMber

,ofithe set of beans or\,the set of spools. (None.)
--/--

o.

e the set of"beans and spools back where they were

mi4r1.f5ileSSon started. This time move the set of
_,

%'

..h$siv00.to.join the set,of spools:"
...

1.27
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What set do we have when we join a set\oflpeans

to a set of spools? (A. set, of bearis and spools.)

How is thig'set like the set we had when we

joined the set of spools to the set of beans.

The members of the new set are the same.

%.
.

as before.)

EMPhasis is mgde'here on the ,idea that thrder of

joining sets does not affect the new set.

Further"Activitie 1

Describe two sets in the clasroom; a set of chalkboard

erasers, a set of'staplers. Ask a child to show the

set of staplers joined to the set of chalkboard erasers

on demonstration table or desk.

1128
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IV-2. Joining sets.and counting

Objective: TO prepare for the operation of addition by

introducing the joining of set in association
sl

1 with the spoken names of nuibers 0* through, 9.

Vocabulary: (Review). Joining, 'Written numerals for

numbers 0 - 9, member, set, empty set,

set with one'member.

Materials: Materials for flannel board, sets of small

objects; perception cards (see instructions

under Further Activities), a box of small

objects for each child.

Suggested Procedure:

As a pre-addition activity you will find it useful tp

establish an understanding of joining sets and counting,

counting both the sets with which they started, aid

resulting set. An introduction by means of a flannel

boatd demonstration follows. (The same procedure, with

slight modification, is applicable to chalkboard
.*

ikustrations.)

Place a set of objects on the flannel board and have the

set described. (Example: set of apples,' set of red --

apples, set of 5 apples.)

Identify the number of the set and_place the .set to

one side or the board. On the othersideff-the board

,place another set: (Example: a oranges.') Identify"
the number of this set as you did the first.

I

e

We now have a set of 5 apples on our board

and a set df 3 oranges. fet=e put the oranges
.

with the apples. ,What have we done to the two

sets (Joined the set of oranges"to the set

8f apples.) We began with a set of 5 kiples

an4 a set of 3 oranges.

How many Members do we have, in the new set

that -'we. just made by joining the two sets?,8.)

129
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By moving the set on the flannel board, the children are

able to.see the joining of the separate sets and formation
,ft

of the new set.

After the children are familiar with the verbal presentation

cards with:numerals written on them, One numeral per card,

should be placed on the_flannel board,or table during the
y

discussion4and the.appropriate card displayed after the

number of members of a given set is identified.

What is the number of members in the set

ow apples? ...(5.)

What is the number of members of the set

of oranges? (3.)

What is-the number of members in the set of apples ,

and oranges? (8.),.

Place the oranges on the flannel board- Then join' the

,set of apples to the set oforanges and ask thatethis,

set be described.

When we join the set of, apples toithe set of

oranips, What is the new set? (A set of Oranges

and apples.)

What is the number of member's of the set of

apples? (5.) ,;Display the numeral card with

5 written on,it.

What is the number of members of the set of
.

oranges? (3.) .Display the numeral card with

d3 written on it.

What is the number of members of the new set?

'(8.) Display the card with:8 on it.

.

How is the set we fbrmea. by 'joining the set of.

apples to the Set of oranges like the set )

formed by ,joining the, set of oranges to the

set of apples?' (They havthe same number of

netbers.. They ve the-sate metbers.' 14

changed thethe ` or 4ii.whicli we joined the_ sets

but this,does,Pt change the set which iStormed.
yr



.

Place 4' rabbits on the flannel board. Ask a child td

name the number of members in the q:et. Placea card with

this numeral on the flannel board. Place. 3 kittens on

the flannel VOerd. 'Ask a, child to name the number of

members in the set of kittens. *Place a card with this

numeral on-the flannel board. Ask A child to join the

',set of kitteis to the .set of rabbits.

What are the members of the new set?

(Kittens and'rabbits.)

'What is the number Of members in'the

new set? Place. a card with this numeral

on it on the flannel board.

A discussion4eUch a6 the following may serve to

eva1u4e now Nell 'children remember which set: had a

giyen number of members.

Removethe set of kittens and rabbits from the flannel

.board and point to the card with,the numeral ,3 on it.

What set has this number of members?.,

(The set ot kittens.)

Point to the card with the numeral 4on it.

,What set had this number of members?

' (The set of rabbits.)

ipint to the card with the numeral 7 on it.

i

What set had this number of members?

. (The set of rabbits and kittens.)

If we lid 36ined tht.;set of rabbits ;to the. set of kittens

would we have the same number of members in the set of

'rabbits -and kittens ,as in iheset we hadearlier?. (Yes.)

.131
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Further Activities:

4

1. Perception cards made lv the teacher help to visultlize

the joining of sets; Several cards should bemade. '"
1409

-for each number so that children do not merely A 4

learn to recognize a pattern.
A

Magaiine pictures,

pasted on heady paper are also use 1. pome

advertisement5 have excellent p'aures and are tun

fmchildren to find. They also enjoy making these

cards. themselves. Hold up one card and h the

children identify the number of member . - (Identi-

fication may be made either by rpcognition or

counting, or a combination of both.) Place this

card on a stand and, hold up another card usang.the

same procedure. -Join the two sets and identify

the number of the resulting set.

1

0

.

2. pets of objects such as books, writing equiPm t,

.
art supplies, and blocks may be placed on a'd nstration,

table. First, identify two sets'and'join one d tie

other to form a new set. Remember to ideneify the

number of members in each set as well as the number

of.members in the new set.,

Manipulative materials may be used,at the pupils'
t

desks to be joined to form new sets. Proceed as

before, being' certain to use orally the..number of

4
a 4.

. 'both the set with which you start4d anCthe :

resulting set. °

,3. Use sets of class members like ball monitors errand

helpers, etc. Join one set'to another end name the

number of the resulting set. (Example: ball monitors..

*. 2, errand helper' 1resultiag. set 3.) '

. 4. An overhead projector, if available, is useful in

developing, this lesson; It provides ark, excellent

40'
means of viewing the sets, 'writing names oi' numbers,

Associated with the'ae sets.; aneshowing the result'

of joining one set to the other.

.132
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Joining' etS Ind adding numbers
V

Objective:: -,-,-"/To develop an understanding of addition'.

To use the terms plus and equals,and the

symbols + and = to write equationsN.

Vocabulary: Add, plus, equals, number, equation. -

Materials:

I6

Suggested

Set of Books, set of blocks,,Jarge sheets

of paper divided into three columns for a

chart.

0
Procedure:

Ask a child to pick up a set of 2 books from the'

shelf. Have the chi:1 lace the books on 'the table, 'Y

saying that'ihis is our 'first ,set. H:plain to

children that we will keep a record of our work and

record this number in the first column of the dhart.

2

.Ask.a child to pick up a` set of 3 books. We:want

to jqnthis set to the first set by putting thge

books with the books on the table. Yon'should then-
.

explain that ybp will record this numberof bqoks

(set being joined) iii the second column of the chart.

V?.
As the chart is developed, Continue to:pOint out to the

children thata numeral in the left hand column Shows

the number of objects in.the set we started with and

a numeral on the-middle colmayshowi the number of

objects in the 9etloined to the first set. Join'

the set of 3 bOoks to the set of. 2 books.

How many members are in the new het of booksq

(..

(5.)

o
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,Record 5 in the right-hand column, of the'chart.

Explain to the Children,-that this numeral '(5) shows

the nu4er'-of members in-the'new set when the second

set is joined to the_fIrst set. Continue with other'

examples, recording the, numbers, for each example on

th4-"Chext!

Pupilts book page 46: ', Record in the left column of

T

the chart the number of members in

the set on the left,'record-On

the center column the number of

members in the set on the right,

and record in the right column
. .

the number of members you would

have if you'joined these sets.

Page 40 in the pupil's book may be used'for an

independent activity.
//

Continue with the informa)ion on the chart.

4t
Look at the record,of our work with the

sets of books. We can use what is

written to make an equation._ In.the--

ecitsa.tion we say, "two'vlud"tthrze equals

five".

Tb the number 2 we are adding the dumber

3. /he result IS the number 5.

_

Extend the chart and write the equation, -2 + 3 =5

on. the chart.
S

,. This is how we write the equation.

_Continue to extend other rows of the chart in'a similar

mannro er.

-3

d
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a

. b

c.,

d

e

4

I

,

2. 13'. 5

.

d's 2,, 3 _1 + 2 =3

- 2 0 . 2 + 0 .2

1 2 , I + 1 =

,1).E.
,_ 4 0 + 4 =. 4

2-- 'l 3 ' 2 -). 1 = 3

0 4 -4 + 0 = 4

4)

--.SeftetimEeVe used the same numbers, butthey
, -011160

did not come inthe safe order (7' and f,

e4snd g). -Sometimes the number foi the new

set was 41e,same'as the number of membersdn

On6 or the,,seo e, g)..

Sometimes the number for the aerset was
3.

greater than either of the other numbers

. (a, b,, d, f). '

.The number for, the'new set was never less.1

thaa either of the other numbers.

Solving Problem:

In these experiences the materials used on the flannel
...

boarshoul4 not be actual representations ,of the objebts

in the story problem. ApfeanipulatlVe materials may i.
c

. 4

be used. The idea is to show ats that haNre as manY-
- ..

-.
,..

members as the sets in the story'._

N.
Father had two- knives.

Byave father another knife.

Aw many knives dOesIather

t

have'noWr,

...,
.

.

dr

a*

4
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What is it that we want to find out?

''(How many kniveg Father has now.)

Yes, the question is, "How many knives

does Father have now

What three sets does this story ask you

to think about?'
,

. .

Ask the to describe the that they start

with and show representative sets onlhe flanhel.board.

What must we think about next? (Joining

° one set to the other to firid out hoW many

'there are all tOlether:)

Proceed by asking a child to join the s et of one knife

.to 'the set. of tRo knives and tell h w many are in th
.

new set.
.

Who remembers what the question in our

story asked? (HO many knives did

Father have after Bob gave him one knife?)

'Can we use, what we found out by joining

id I
these sets tb help us answer the question

about Fatherts knives? (Yes.)

Ask,a,ghild to give a sentence that will tell'alicut the'

knives.. (Father has 3 knives.)

What is an equation that can be,liritten

for this' story? (2 + 1 = 3.)

"Other prolblems to be developed -in the same way:

Three ducks were swimming.'

Three duCks came to Swim. :

lhen,'how many ducks were swimming ?,,

2. Jack saw 6 cats and 3 dogs, --

'How many cats and dogs did he,see?

3. Mary41ad,.

seiTgays her--11 pgncils.
.

Then, how many pencils did Mary have? ,

4
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4. Four mice were eating.

Three micece6 to eat.

Then, how many mice were eating?

Distribute sets,of small objects. Display the numeral 5.

Ask Children to "show" that many objects on their desk.

Display the numeral 3. .."-Ask Children to join a set with

that many members to the, set on their desk.

How many members are in the new'set? (8.),

,DiSplay the numeral 8.,

Can we use an equation to tell about

joining these sets? (5 plus 3 eqials 8.)

Put the + and = symbols in the corrbct places in

Write an equation, 7 + 2 = 0 .
_

Help children use

4) i ,

materials to complete this equation, as well a/s Jother.

equations such as 6 + III = 7, 0 + 3- = 8.

Pupills Book, page 41: Record the numerals in the chart

as on page 40. Then write the

equation.

.Pupill-sbook, ale 42: Direct the children to complete
, 4414-

these equations. If they need.

to use objects to do this, they

should,be allowed to do so.

Pupi =s book, page 41: Recordthe numbers of membes

in each set. Complete the equations.

138
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many? Write the equition.

39
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- v-4.1 Subsets

V

'Objective: To introdime the idea of subset of a set.

Vocabulary: ,`Subset;' (reftew) set, collection, member.

,Background

One set is a subset of a,secOnd set if each member of'the

--,first set is a member of the second. Thus the set of all

dog's is a subset of the set of all animals because each
.

dog is an inihal, but the set of all animals is not a

subset of the set
if
of all dogs because there a& animals

Which aren't dogs. This lesson is.preparation for the

concept of subtracti*- which we will.describe.in terms

of removing a subset of a set and identifying the number,,

of members in the remaining"set.

Materials: Sets of objects, materiels for flannel,

board displays, colored construction'.

paper (several sheets of different colors),
. -

jars of multi-colored beads, ryhythm
.

_instruments, set of play dishes.

Suggested Procedure:
,

The concept of a subset of a setmay be'developed as follows:

>.

#,

Will each member of the-set,of childrelrin

our room raise one hand?

Doan the boys have one-handAp? (Yes.)

Do all the )31.rls haVe °pie hand up? (Yes.)
-

Everyone put his hand jown.'

Now,. let2s have the girls stand. Is Jane a

iLemiier'of the set of girls?' (Yes.) Repeat

tDis question about several girls; then ask,

the question inserting a bOY2s name.

Is Michael .a membefritothe'set (Ro.)

142
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..

'' Michael is not a member of #1e
4:50-""

set of girls........ ______

Of 'what set is he a member? (The boys.)

Will the boys stand? (Repeat as with the girls.)

1

We have seenth*ther is a set of children in

our roam.t We 'also knov;:
:)

that there is a set of
. ..

boys and,a set of girls.. We say.that the set

of girls is a'snbset of the children because

every member of the set of girls.s-a member

' of the set of children. The set of boys is a

subset of the set of children because every

member of the set of boys is a member of the

set of-children?

(Ask the boys to stand"again. Theh ask three

children to raise their right hands.) Tom,

tillyx and Johnny have "each raised their
i'

right hands: Are these,threeboya members ,

.1
of our set of boys? (Yes.) However, they

,
.

have their hands raised. We call the set ,

....

of boys in our class with their hands

raised, a subset of'the settof boys in

our class.

Repeat the above process with the girls: set,oi girls -

and set of girls holding books; or, the; set' of girls and.

131

girls wearing white shoes.

This eXerci §e can be develbped

set of children and describihg

further using the entire'

sthbets of this set.

At this points you May wislf.to.use a chalkboard or flannel

-

.

board to develop further the idea.of aUhset,Of i set.
-...'

.

Place a set of "fruit" on the *flanneliboard.. TaIk'almmat'

.,the_set of apples, as being a subset of the set oefruit,

the set of pears` as a subset, .etc. .

Caution: It is necessary to.identify,the set first before

.te1king-about a subset of"that given set. WP cannot

and then think of a set.

.

143'

4



is 'IS

It is,important to have experidnces naming subsits whose

-.members, are"noit selected on tJe basis 0 size, color, or

'use; Or children develop the misconception tioata subset,

is a subset.because the members belong together for
w

some of these reasons.

Place a set of materials on the flannel board:

1

How can we describe this set?

(A set with seven members. A set cif.flannel

objects.#4. set of a tree, a sar, a cup, a '

a kite,a moon and a bbll.) ,
.

is the set of a star and a cup a subset of the

set of flannel board objects? (Yes.)

Is the-set a ball,a a Subset of the set of e

flannel,,,_oard objects? (Yes.)

Is the set of a swing and a seesaw a subset

of the et described? "(No.)'

qieEmphasize that each member of the subset must bi a member

of the given set.

,
Isthe set of a.ball, atrel.and a watermelon

a subset of the gpt of flannel board materials?

(A.) .

Then proceed with thege questions.

Is there any member of the .set "cup, cone,

kite° thdt is not a member of the set of .

flannel board objects? .(No.)

Wthe set "cup, cone, late" a subset of

the set of flannel board objects?'(Yes.)

'
Is there anyomember of the empty set

, that is not a member of the set of

flannel board objects? (No.)

Is the empty set a subset of the set of

flannel board objects? (Yes.)

144



Make a:iitit,of.things-used during art"dlass., (Substitute,

if thls.list0'not approppiate.)

.-.., ,
,,

.clay crayon
. ,

-

glue chalk .

brush
, ,stibebre

.N
paper I' ink

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

pencil -string ....'------ .. '...

paint ,cloth W ..:.,...,-

Use this liit as the basis for .questions about'

'subsets to reinforce the ideas previously dealt '

4 with in this lesson.

ibchibit a set of objects on the flannel board. Identify,

the number of'members of the set. -Place thib numeral on
,.

:the flannel board. Place a piece of yarn around-a subset

of the set of flannel board objects. Ask a child to name
.1

'the'number of.members inythe subset. Place the-nu*ral
.

fah° this number on the flannel board.' Include the subset

.-which consists of all of the members of the set andthe
kt."...

empty set. °

,

After this'e rience children should be.ready for the

following in a ndent work:

#,Doistribute set of small objects, nine or less per child:

. Give each chil a piece of 71i,xn. Ask the children to use

the yarn to make. a ring around e'subset cethe.sei of

materialeon the desk. Giveeach child a half sheet

of paper which haS.been labeled:

.--:-;.:41......

Set

dg

1:45

ty

t
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Tell the children to record the number of members in the

set of his desk under set, make the ping to show a subget

of the set and then the number of membel-s in the

subs3,te: Repeat' activity- asking children to show other

subsets of this et.

Further Activity:

4

If.children wear costumes on Halloween,' the f011owing

activity could be Used: Ask children to stand in a large

ring. Touch four or five children and ask them to stand .

inside the-ring. (2 witches, 1 bunny, 1 ghost, 1 pirate.)

Ask a child to name the members of the set in the center -

,

,.°of the ring.
.,

,

Does every meml Of t he get

,

of children -._

/ *
in'the center of the ring Belong to the,

set of children in o r ropm? (Yes.)

Is the set of childr n in the center of-
,

the ring a subsetpf the set. of children

?),

f
in. our room?1 (Yes. ) .

Is.a,skeleton a member of the subset?

a,lof tilt children *mix. foom:'
,. .ers,'of the subset? ,(No. ) .

.

...° , -'' .* '' . *-,':1 ''' .'
44 14014,,e,rkig sroudd..the lett:gt, °

W '0- "°5-

whiobonaiVr5subsetsofp'thd set .,

in, the f%aikohe4iciWtr the Prge
. ,,i ..% '5. 'sg-%: as°

I 1

e

.
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and Some t; Subsets

135

apple kite and cup

tree and barn
.

wagon 4r18

_apple 111 tree

)90"gun

uMbrella.

;
and apple

4
4,

147
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21/...9. Removing Sete and the remaining set

. .

Ohjehtive:
r
.Ter introduce the ideas of removing sets,

,

the remaining set and the \Ise of these

Vocabulary:- Remove, remaining set.

.1

A' Background Note:
,

.

This is further preparation for the concept of subtraction.

Materials: Materials for flannel board'such as apples,
. .

bananas, oranges, pineapple, cherrieS'
4. ...

small objects asebeans, sticks and buttons.
'

. ,

^%*

Stested Procedure:. .1114

.
.

On a bible place a sePt.of beans with more members-than can

easily be counted. Tell a chfig to remove a subset of the

set. When'we remove a set, the set'that is left'isthe

.rensining set. ,

,J Point to the remaining set.-

These observations should be:Ade in relationcto the

removing ofc set,an&the remaining set:
r .

Each member of the'Iset removed was a member

of the set with which we started

Eech'member of the remaining set is a member

of the set with which We started.

.- Eash member of the starting set is a,member of

either the set removed or the remaining set

t
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On tg)flannel boerd place a set of fruit containing six
tA

or seven members.wAsk a child to describe the set. sIt--

mey be it set of fruit, such as apples, oranges, pineapple,

cherries, banana.

,Letts pretend that we are going on spi&lit

today. We will each take a sandwich Or

ourselves and something to shear with le

whole group. On the flannel bJard isthe

set of fruit which Dick brought. Holi many

A members are inthe set? (7.) Jerry wanted

same of the fruit to eat with h±s sandwich.

Jerry will take some of the fruit from the

.Aset. (Ask a child to take some Pruit fltom

the set displawed.) This is the set"Of

fruit Jerry wanted'to eat. Is it.a subset

of'the set of fruit? (Yes.), When;Jerry

:took the subset of fruit from the Set of

fruit, he removed it from"the set. What

is the number of memhgrs in the set

removed? ,(2.)-

Ask a child to describe the seti.remaining on the flannel

board. (Cherry, orange, apple, pineapple, and banana.)

The remaining:set is the set that is left after we have

remoyed a subset from the starting set.

Is
%V
the remaining set a subset of the4starting

set? (Yes, because all MeMbers'of the remaining

set must have4been members of-the starting set.)

How many members are in the remaining set? (5.)

Cal/ attention to the many sititions in the'school day

-experience Which Could illustrate a set removed and the

remaining set, where the starting set as the childre; in

your classroom: for exa4le, the set of chiidrenWhO

went home for lunch today (thetset removed) and the set

of children who ate lunch at sChoo4itoday (the set remaining).

law

149
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IV-6. Removing sets and' subtracting numbers

Objectives: Tb,review the idea of iemdying a subset.

I 4
To use number in relation to this -set

,(-- :..-

,
experience. I

..

.17

. .

-

Vocabulary: Minus, subtract,

Background Note:
,

. ....
.

,......

Subtractionds descilbed in terms 6t removing a subset:

,- 7 - 3 is the number of-gambers in-the remaining set if

'a subset of 3 members is removed from a set of 7

cf

members., We shall later consider other descriptions

(which include, the missing addend deScription).

Materials: Set of flannel cutouts, numeracards

0, 1, 2, 3, 4, 5, 6, 7, 8, -9

and chart to display,. numeral cards.

- Suggested Procedure:

Ask a child to form a setscith 5 objects on the. flannel

board. Display the set of numerals and ask if a child

can find the card for the number of members in the-set.

Place the card on the leit at tAt&;-itom of the'flannel

beard. Ask a child'tO dJacribe subset of the se'.

Remoye the subietand place it on the flannel board

apart, from the'set with which you started.
.

How many members are in the set that was'

removed? (2.)

Ask-he child.to find the numeral card which tells this ,

number and plOce it on the flannel board at 'the of

.
.

\..

the first card. -..

What do we-tall the set that,els here,(indicate- ,

the part that was not moved-) l The'remaihing set.)
.

. ,,,,
--. - - _

, ---''
How many members are im-tEe remaining setA.. :(3.),

. . ir.

4

I

dI
to

0:4



.99

9

o

AW0aCiiiid.to find the numeral,card foi..,,,the miler of

members in the remaining set and .place it on the flannel,

board at the'rfght Of,the'other .cards.

TAnvmerals eetlie'bottom of the flannel board'

can be, 'Used:to:make an equation. We are sub-

't.rantingthe nUMbeic. 2 from 5: The_esult

'is the number

',lire write the equation, 5 - 2 = 3.

As a review 7ou might ask children theifollowing questions:

Wlaidh set has 5 members?, (The set westarted ,

Wsey 5 minus 2, equals 3. -

kith)
;

'
.

tWhich set haS 2 Members? (The set we,remoVed.) .)

Whigh set has ,3 members? (The rempint,mset.),_

What is the equation? '(5 minus 2 equals, 3.)

her developmentof this lesson the numerals should

orded bn'a chart similar -to that' used in Section 1.

olumn on the left.is fOr the numbeiof members in the

ing set; the.column.in the middle is for the number

ersoAn.the set that was rem6Wed; and',the,column

righiAs for:the number of members 'in,theiremaining

Write the equation which Corresponds toach: -

ience. Thy completed chart Might Took like this:

Set
Set .

removed
RemainiAg

set Equation .
,-,

.
5.'\

.

2 ,

,

3

,
.

'2

1
..

2

1 '

3'

3

'2

,

5 - 2 = 3

1 ='t"

.

2 - 2 = 0

3- 1' =2.

r
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Have each.ehild,Work'at 4liedesk with sets of small objects,

removing subsets from-sets of objects and recording the

-numbers 'of each of the three sets. The paper which eath

child uses to'record-the work should have these headings:

Set 'Subset removed Remaining set Eqvatidh

tk.

f c Saving Problims , . , ,

t. _ ! Use sets ofobjects and dramatization in order po'bolvel, -

i° these 1,4701ems. ., .0, ,e

,1, . . . .

Five rabbits were' iii Ito g en.'
.,

.

Two,rabbits hoppedsaway. --

.

. .
r,, : .Then how manyvabbita We. inn garden?

,...
?-

;,What is-ft,that We want o find out? A
.

.- - (Hoy many rabbits are the garden after /sole t
. ., o , .go away: ;)

.J :',&-_
Yea, the question is "How-m t 'rabbits were .,-

\
xc

1'

c

left (remained) in m garde014.,after some hopped.
4

away.
)

Describe.the/first set ou heard'aboUt when I

.read the `stogy. (A set of 5 rekbits in a
' gEurden.)'

`Have a Child use'materikls on flLhel bqkrd-tolhoif a,,

mr

- r

set that matches the set of fivecrabbitb.
..

,,'
.-

,,,)

.,
,.,

' . What happened to this set, of ;Alta .-

..,

(Two rabbitS hopped away.') -t i

'
e) ' -:

e
Aska child to show what happenedusing the objects on . ,

the flannel board.' Discuss the bet-ofthree membeis /
, 1

:11hat remains after the subset With 2' members isremoviid.
. ,

'j, Do )/O-ti knol; the answer to the problem? -11hat,
s:- .
, -. Is it? (Spme children maranswpr:, "Three":).

# 14. A ,

t t52 . r

r 4'
-':

r i
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- Ask if the Answer ds 3 , naming wha materials

'were Used16 represent the rabbits. iring t again that

we ere answering the question; "How ma* rabbits remained

1.in.the garden? We use these materials tahelp us find

',the answer,-but the answeris, "There are still three
-=%i

rabbts in my garden."

. .

What equation can be written about this story?

(5 =
A

O

. '

Other problems to,be developed in the same way:
. c

1. 4Seven birds were sitting in a tree.

For of thede bird; flewaysy.

How many' liiX.dsowere still sitting n the tree?.

141

2. ,Vark had 5 cents. .

He ,gave h :Cents to Fethel..

?Then how-many pents.did MaArk-haiel

3. Mther baked eight.gingerbreadMen:
.

gave 'three of them _o an.*giis/

. How many did Mbther-have then?

4.' Judy lace 9 pencils.
.

:Slie lost 2:- of these*/:encils.

Then show many pencils does Judy nave?

.

:.. Further Activities:
..

,, . 1
. , ,,, .

°.
,1 ,".4c . Distribute sets of small objects. Display the numeral

.63- I "4'1' It7.")..ftbk each Oild to `show- a set with that many members..,
. .....

'.-. on his desk. Display.the numeral )4. Ask.childreft to
°,.

removes subset wits that many members frbm the sets
... s

.

on their desk. -

How many mem"b ,ers are in the remaining set?

"
. .

I

133
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'rdsplaY the numeral 3.
. 1

What is an equation that dascribes remo.ing

a subset with 1. members from a setiwith

7 Membeisi

(7 - = 3.) (7 minus
414.-

equals' 3. )

Place the symbols' - 'and = friftbe correct-places

with the numerals to form the equation.

Have the children use manipulative materials to

find the numbers which complete these equations:

7 - 21 0 -1 = It.; and 6 .L 5 =

2. To implement work with removing-a set, have the

.-

children imagine abirthday cake with t 12 10-

candles. For illustrative-rrposes '8 will be

used in the discussion here. Place nuderal.cards

' '0 through '81.id.atiox.- (cards 0-- 6

A candles, etc,). Draw a card froi.the box and show
1

it to the children. lrell.themthis is the' number
o

of caddies which you were able to blow out with

'orie try.

' I

:

'

'4 Identify;the.nuager ofcandles"Which woulstill be

burning. (If necesaaryl a row of} dandles, with

detachable flames might be placed ,onrtMla.flannel

Wherothe nuMber'indiCates.hOw many are
o

bl9rn out is shown, that number of flames coutd

te_removed.) °'fiach.experience shouldbe'followed by'

' writing an equation..

A chart. call be made for these,experlence to show the.

different eq6ationwhich were frmed. Then when a child.

. draws a Card which las been drar eirlie r )he can be

aaked.to find the equation which.resents Ali. ?illy

:.
the different equatidhswould be added to the chart. -.

I
. . .

w- a'
. 1

/ IAl

; .

54)

'1

4 ,
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)2'

.c4
e

;
4

PupiitS '1;c_ a page 45:

= 1 'In each box the.members of the starting set, and the

amber of membei's ,in the subset to be removed are

given. The ehildren are to ring and shade the

subset which they are to imagine has beeh removed .

f--Tfrom the set. They are then to record' into the space

,provided the .nuMber of members in the starting set

143

arid iii the remaihing

Azpilts book, 'page 46: _

Direct the thildre to identify,_ the number _of members

of the set. They are to indicate a subset to'be

removed by making a ring' around' it. They are to

-.write the numerals which would be used to make a

.

reborcto

P6p11.2 s. book, page 1.

Direct children

shown and

page 485 they

the subset.
A'

1:3qok, page 49:

childrenDirect
;

the children to. complete these equations.

If they eed to use manipulatiye materialS, they

shoal be ,allowed to do so.

and 48:

to complete the chart which is
the corresponding equation./

will need to make the ring around

o ,
,,'.

a,

a . *14,

or

0
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Remove a subset. ., Equation ,
...

. ....,z,o...., .
.r 4x...Y....' .s,

0-.4.7c

.

gA.1.4,

...

.

e,.s

,,..A.,-.

.
.

.. .

.

. ..

.
. .

.

....

,

168
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, ,.,
Remove a subset ., _Equation

,,
-rte ,

/-/-

41
11.1

o ° ' k *

44,
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'Write the equations.

.

IA

A

alINM11

.01=

.m.NO

1.1

2

2

49 -

1b'0 .

14,

.110.



IV-7. Doing and undoing

ObJective: To introduce the notion that adding a number

and subtracting the same number are inverse

operations.

,,,7

Vocabulary: Doing, undoing.

Background Note:

Adding 3 to a number and then subtracting 3 from the

result always gives the originalnumber. Wevaay also

interchange the Order of the operations. Subtracting 3

-d1

froth a number ard then adding 3 to the result ways

gives. the original number. We sax that the op ration of',: ,

adding 3, and the operation of aubtxacting .3car1 e

inverses. (We do not use the term "inverse" with

the children.)' This relation between addition and subtrac-

tion isebaSed'on the corresponding relation between

joining and removing. Joining a-set4to a second set bp.-

then removing it leaves t1ie second set unchanged;
. .

removing. a set which is a subset of a set, and then

joining it to the remaining set leaves the starting

set4nchanged.

Snggested Procedure:

Place a set of toy cars on the table. Ask a child to,

describe the set. Identify this as the set with which'

we started. Put a set of toy animals on the table It

is not necessary to kncii the number of members in either

Use sets which have too many,members.to count.

Join the set of toy cars to the set of animals.

Remove

What are the members of this set?

(Cars and animals.),_

When we joined the set of cars to the set ;

of animals we formed a new set.,

thesubset pf toy which was Itoined

of cars.

f

;

161
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.What are the members that are- remaining?

(The set'of animal's.) This is.the set with

which we started. =

4 On the flannel board place a_set of ducks with three ,

4

members. HaVe the 4ass describe the get, name the

number of mmembers of this set and,refer tO.,it as the

stashing set. Place a set of two d! the rightg: 1:

Side and identify the numberof member's in the set.
1

We have 2 sets on our flannel board.

Letts join'the et with 2 dogs: to the,set

with 3 ducks. (Show by moving the set'of

dogs to the ,set of ducks.)
?

We now have one set with how many members?
t 4

)

What lithe equation which tells we have

added' 2 to < 31

(3 + 2 = 5.)

Continue the discussion using this new pet formed by

joining the set of dogs to the set of ducks.

How many members have we'in this set?

(5. ) '

Ask a child to remove the subset.ogrologe from the( set
v-

of ducks and dogs.

What is number of members in the Subset

.,, of logswhicb was-prnoVed/ (2.) '''

e the meMbers'of the remaining set.
. 7 .

(The set ofjlaks, the set of 3 ducks,
. 1

; , the set of duckk with which we started.)

i !.. . .

What,is the equation which ship that we have subtracted

2 from 53 (5 -'2 = 3.) i

.1
_ .

.
.- _ , _ .

Is three the number of duck with which we
0

started?! (Tes.)

12

4 .e

4,-



VI

. ''..*7 1 ...,
.r. .11

_ e. 0 k
'

r4_
rs'the set same set as the one with which

':'"'' --.

we started? (Yes.)

Emphasize with the children that if a set which is joined
,

to a set is-removed from the new set which was formed,
A

'then we have the set with which we started.

)

0

If a number which is added to a'second number is sub-
3 0

tracted from the sum of,the two numbeA theii we have

the number with wi-Zch we started. The equations which

44,gve3ipped while working with these sets are

o repeated here for comparison.

,3 + 2 r 5 -

5-2=3
Place a set Of spools lon.the.table.

Ask a child to remove a subigtt of the spools.

. What is on the table? (A remaining set.)

JOin..the set removed,to the remaining set..

0400,
Whattis on the table?

(The set withwhich we started. The set

afspools.)

Was each member of this set in the set

with which we started? (Yes.)

Place a set of.balls on a table. Describe the members
s. 3

of the set.
.

-What is thy, number oeMembers? (7.)
, 4

Ask a-'child to remove a subsetof the balls.

What is the number of members in the subset

whic was removed? (3.)

What is the number of members in the- remaining

set? (4.)

.

1

s
0 0

0 P.

. . ,I.

What equation describes removing a set of 3 ik°
2, r''''
rrom the seat Of 71 (7 3 =.4.)

0 it .0

.
.

(
, .

. i
1

(
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4

Ask the children to think of the remaining set...as a

t-
starting' set.

How many objects are in this set? (4.)

SOin the set oil3 balls which was the sett removed

tO'thsoset of 4 balls.'

4400 .
Whateislire number: off members in:thengli set? (7.)

This is the set which we had before we removed the(Subset'

of three balls. 0
Whit is the equation t show that we have

joined a set pf 3 is to the set of

4 tails? (4 + 3 f.

Solving Prkblems

s;

bo

.
:=Pupil's book; page 2y Tell children to fill blanks and.to

° as record subtraction and then addition.-

°

1. Bobby had fiCre balloons.

During the night some of the air went

of two balloons. .

'How many were still blown, up? (3.)

How many balloons were full of air? "(3.),

Bobby's mother blqw up the balloons which'

hadal4t some air:-

How many had lost some

,How many are full of airtlgain? (5.

2. TOm had '2 marbles in pocket.

He had ejsck_sin-his pocket.;

Ho4many objects were in his pocket?

out

'4

TilZgave the Sacks to this brOther tq pfaYs

with.' Then*howmany jacks:did..TOM gave?
'

(Iftrat'was,Lleft../lhoTOWs pocket? (The set of
s

marbles.)

ti

-How many-objeets were leftinTom's pocket?' (2.) '
1

Pupil's book, page 22; .Tell children to fill.blanks and to

record addition and then subtraction.

a

,

a

.t.
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Ho'w many ? wWo, ma ny? 4k. /

'Noir many all together? 7

- Equation: 3 4
L.-

7
.

t

r.

HOW many all together? How 'Many removed? /74
,

ilow many in remaining set?

c

-

Equation: 7

Ir

50
is

a .

rl



t

51,

SubtiattiOn and.Adclition

. How many all together? g
15

How many. removed? *c5

Row many .in the retaining set?
Vi6tv .L,

EqUation: -7 3 .=
°

How many? 67- How many?

How many al I together ?
.

f

Equation: 5 4-3. 7-7"

V

166



1:124. Problem-solving

155

.
.. :.

,Objective: To develop skilin sol
/ro

Yocahulary: Solve (to be used informally,' not *emphasized).
)

Am
. )

Materi;als: "-Play money (cents); numeral cards 0-9 and ,

additional symbol cards for +, (large

site set)for demonstration and additional

sets for the childxpn); "balloons" for flannel

board; story problems printed on 12",X 4"

tagboard; small objects for use by children

Whenpneeded.*,

Suggested Procedure:
5

D4splay the following story' written
j

on tagboard.

Wary had E teas. -

She gave Q cents to Tom.

How many tents does Mary still have?

I will read thas story to you. In the first

two sentences the "box" shows where something

is- missing. I will pause there each time.
,

.

After you have read the problem to the children, ask

queStioss such as these:

.1 .,
Ask a child'po show with play money howm'any cents Mary had

' at first. Write the numeral in the fist box.and readthe

(e.g., Mai ,/ h cents.)

, .

Does the story ask a qUestionir (les.)' .-

What is the question it'asks? (How.meihy cents
.

does Mary still'have.) , 4 I.
N) .

'What does the story tell you? (Mary, had some

money cad she gave some away..) .d
, v

Can youtell the answpr,to the,question? (No..)

Why not? (There are no numbers to tell how Many.).

Letts use some numbers in'thestory. Then we will

4'

4

see if,we can'answer the question.

sentenbe aloud.



11.

0

Can you answer the question now? (No, because
. .

we don't know how many cents she gaveaway.)

Have the child who is holding the money decide how bany.

Cents Mary gave to Tom.° Point out that this could noY be

more'then 7 , cents. Complete the second sentence by.

writing the numeral in itstprOperpZsition, (e.g., 3)

and theft read the'sentence. (She gdVe 3 cents to Tom.)

Encourage the children to answer the qUestion asked by the

third sentence in the story. ,

liOw can we show that Mary has 4 cents left? ,

The child who has the money can show,the result using the

set of 7 cents with: whichlhe.started, and removing

a subset of cents.
o*

Ask a child to come and ohoose numeral cards' and additional
t

symbol cards'to show the equation.

-7 - 3 -=,

Copy the equation on the ch alkboard where everyone can

See it.

Is this equation the answer to the question

in our story?)11(No.) \

Through, discussion bring out that the equation not

the anver to thequestion inour,problem, 'Row idny

cents does Mary' have now"?

Who can tell me the answer tO the question

in our probjeth?

"Now Mary 114 4 centa/%s the answer to the

questiop...4n our problem: We can say we have

solved the problem.

zg 's lay and read totfle ehil

1,

/

Five
4..

er

Two dogs rep aw

o.

Row many dogs ,Were there then?

1

en 'the following



Discuss the problem from the standpoint of wayS in IpiCh

it'is diffeNent from and also like the first problem.

1,0phkasize that, although the story problems -41. about

different things, both problems involve removing a subset

from a set and,finding theohumher of members in the set

that remains.

Ask the, children to show with a numeral card on their
. -

desks the number of member's in the set of dOgs that

remained. (3.) (Some children may need to manipulate

representative ob)ect9. Permit them to do so.) Then
-

have a child write on the chalkboard an equation that

retakes the numbers.5, 2, and (5:- 2 = 3)

*Oak another child to state the answer to the question in

the problem.

:Three dogs wereleft...

76. Display. this story problem written on tag:board:

-John had balloons.

Fathdr gave balloons to John:

How many balloons did John have theta
' .,.

Remind the children to. listen and think while yad.read.*.

A the story problem to them; and-to remember'that each. box

- is there to show that something is Pauslat

each box as you read. Then discuss this problem-in the

same'way in which you discusted the fitst,problem, abgut

May andtTom, i.e.; emphasize, the need for specific

numbers to,indicate how many balloons John had at first

'and how many'balloohs Father gave to John. .'s

11*

Ask. one child to be,John Aid choose enough flannel board

balloons to show how-Many balloons John'had before'Fat

gave.more to him. Write the numeral in the box in the
.

first sentence, (e,g,, 4). Read the sentence to the

children.

,Can we solve the problem nclA (No, beskuse

we' dontt know how many hall4onS Father gave

to John!)

169
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I

If Father gave John at least, one balloon, how

many balloons Would John bEive.then? (At least .

Ask another child to be.Father, to choose the; number of balloons

that Father gave to John (e.g., '3 ), and to disPlayhat

many flannel board ballOoria.

Write.the numeral to show how many balloona Father, ga#e
,v

to john (e.g., 3) and read the second sentence aloud.

How can we find the plumber, we need to solye

the problem? (We can join the set of balloons

John had and the set Father,,gave to him.)

How many balloons did John save t ? (7:)

Have a child use the,large demonstration cards to show

the equation that relates'the,numbers 4 3 afid',-;47.

(4 F 7.)

C.

Sti=egs the fact that 4 -14. 7 is the equation -associated

with the problem but that the answer to the queStion asked

in the story is, "Then John had 7 balloons."

Further Activities:
.

.

1. Givelthe children large sheets of newsprint and suggest

2.

.that they think about a problem o their own and draw s.

1044%.

a picture about it: Encourage them tq share,their'story

With the group. Write some of the story problems on,'

sheets of oaktag for use ,in this connection.

Give each child a card with a pair of numerals on it,

e.g., 3, 2. Usinglarge sheet6 of paper have the

,child dtaW" a picture of a gtory problem which would
e.

fit the numbers named _on his ' Discussion itk-1

presenting the activity could bring out the different
.
possibilities for using the' -same pair of numbers.

,For example, 3, 2 might be used as 3" and 2
4

' more, as 2 and' 3 more, or as a subset. of 2

rempvedfrom a set of 3. ;,

7
, .
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/-

-3. 0..ve each child a sheet of 12 X 18 newsprint aid

fewsummed dots of each of two colors. Direct the child

to stick dots on the paper whereirer he. may. wish to place

them.. He may imagine the dots are anything he; wishes

theM to be and he is to draw a picture around them.

For example, the dots might be eggs in &nest, or a

bed of flowers/. or balls or different kinds of food.

When the Child finishe4 his picture he may ;tell the

'class a story prOblem the s with his picture.

4. Story probleMs such as th se m e used for further

experience with&problem solving work.

130.

Some cars Were in front of mypouse. ;Two cars

came.- Then there were four cars. BOW many cars

were there at first?.1. \

Susan spent 3 cents :foricandy ands. 2 cents for

gum. How many cents did, she spend?

,Jack had 4 ba;loonsi He gave some to,jimagy.

Then he hid 2,,boiloOns.. How-Many did he give

' .Jimmy? ;

This morning David read 11'page,:in hl&-bogkl

afternoon he read *5 ,pagese. 'How many

pages did he reed..?

Mother had 5, sticks of candy. she. gave 4

sticks to the children. :How many ,sticks 44'

she have then? p

Bill borrowed, some' paper from Bob. He returned

2 sheets and he still owes Bill 3 sheets:,,

_Bow many sheets did heborl-ow?

Mark had some,toy boats. He gave 2 boats to

Albert: Then Mark had ,5 .oats. How many boats

did Mark hafg in the beginning ?'

Mary had '3 .dolls.. She Au.:t more dolls for her
4 '

° birthday. Then shelled 6 dolls. HoW Many,

dollsdid she get for her birthday?

159.

171
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Chapter V

RECOGNiEING GEOMETRIC FIGURES

.

-Background.

<I)

Introduction
N .. I

.

, 4. t

This,ohapter is devoted to geometry.

The subject is introduced to the children by means
. .

of ;familiar three-dimensional.shapes. This Part' of the
44.004k.
discussion is very informal and the classification,crude:

°-

objects are differeitiated according to whether they are

1:round", "flat" ", "square, and so on.

Threst of the chapter, as well as the ensuing

geometric material throuelthe next several hooks, "deals,

with plahe g[ometry only.1 ifOr .onvenience of reference

we now outlibe the)main ideas (even though many of%them

will not be encountered until Pater).

We shall study what may be called Phylkal.geometry--

that is, the geometry of the' world around us.- The

study involves a certain amountof abstraction, for ,the

fundamental objects we shall deal with are not thifigs
-

we can pick up or feel or see. We sliall.think of a point,4

for example, as an exact location injspace. 'Ipointf

then, has,no size or shape or color; it has no physical

attributes at all except its,location. We indicate a

point hikmalcing a.pencil dot or a chalk dot; but every

Child will agree that such a dot does not mark an exact

location, and he will eajoy imagining the bnseeable: -

points.' ,-

We may remarkthat the geometry stvdied in College

courses is of ehigher degree ot*Abstraction still..

There,Ohe'fundamentalgAmetric objects-like point and

line'are not defined at all,,ancl the study proceeds

deductivelY from certain formally stated assumptioris

aboUt them (called' axioms).

172 '
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,sOur purpose here is to help the pupil, obServe and
describe fundamental, geometric relationships. The dis-

c{tssi.'on is intuitive. In the primary grades we ate not
particularly_ concerned with formal deductions

' Point

11"

.-By a point'wemean an
. .

exact location--forN:mamtde
the exact spot at the oorner .of a room where tWo 4ta11s,
and the c4iling -meet. We indicate poinVs, by iir wing

dots; but ze realize that a, pentil dot,:no matter hocI'.
=Ian, ,giveionly- an' 'approximate I.ocatio, not an exact
one. (Li fact, it is clear t h a t a peniil rtiot on.a,$
Sheet of pap'er covers infinitely many points:-.:'that is,
laiore7-tican.:oan,,be .Counted.) ,,Neverthelegis,- in order .:(30

keep theUanguage simple, we refer to the dots themelv.es.
`a the actual points.
, .i.a7cu..stomarjr to denote points by capital. letters:

A'point is a fi,iced location: points do not move.

po a e corner o the4geiling remains even W.- .

' .

The t ......
*hole building tails down. Nevertheless, it muAt-'

-sbre:reilia4ared lOat fixing a location is a meaningful;
. .. ;,: . ... .. ..

,:.no-tion or).1Y with respect to some particular, frame
.

of
..-"--.:---,,-.-:',., - -...% ,. , 4.4, : :

sk of reference,' in common usage are:
- '.

h,- a car., a person,' a. ruler. A.Point
- t

t.is,:f.Si'xed with respect to one frame 'of i'efere'nce4ed
:-11P,X44C?d with respect tcAft different' one. Pjer

aitiler is carried across

44,51;ti:DwJtlie ruler remains fixed with respect to the.'
. , -- ' -

but does, not remain fixed with-respect to the

A-geometric fi
. t

eOnkruen4e

e is dny set of points.
.4* )

1'he.iddaor ngruence in geometry. tasic. Two

are saietb be congrynt Rrovig.ed that
they' haire e size and shape'

. 4
. .

'4

4 44 '
. 7 3:

tle %

6.

A test is whether:.

S.,-;*0.41!-'' . e:PA.:`:.,
_ .!;

".; rr

O

1'



A
`!'

4

163

one will,'fit exactly on the other. In-practice, the

objedtemay not be conveniently movable; then one tests

,for congruence by making a movable copy of one and checking
/

it against the other. Of cquAe, all such testa,

since they involv: actualphysical objects, often includ-

ing the human eye, are only approximate. nevertheless,

in order to keepthe'language simple, we shall say,

-"the segments AB, andrCD are congruent" (rather than

seem to be)--just as *edple say, "Johnny and Jimmy are

exactly as tall as each other" (rather than seeurto le):

By a curve we mean any set of-points followed'in,
0,

Passing from a given. point 10to a given point B.

,'Inherent 'in this definition.is the intuitive notion

of continuity; this is a curve:

F

and so is this: -

while this is not a curve:

)

51,

(Hoirer, it is a union of three°curves.) We agree

that asingle point is not a curve.
.

.

-4".***0



It is also noteworthy that, according to the

definition, a curve can be straight (in contrast with

everyday usage). This is a curve:

A

and,sp is this:

B

B

Line Segment

The last picture is an example of a lihe segment,

that is, a straight curve. The endpoints",are marked

A and B; the line segment is denoted, accordingly,

by eithei AB or BA. Again, we igretfthat a: single

point is not ,line segment.

Obser41:- that a line segment can always be'eXpressed,.
6

in many differpt ways as a union of other line segments7

For,exalivie, the line'segMent. AB shown here'is the union
.

of the line-sgments AC and CB, the union of the

line segments AD, AE, and CB, etc.

.)

1

1r



A. . ..

When a line segment is extended infinftely far in
. .

both directions, we get a line. Such extensions are only

conceptual, of course, not practical. A line has no

pdpoints. No matter how far out we go in either direction'

3

"along a line, still more of the line will, lie ahead.

The infinite erterit is indicated by arrows. The line
44.

contaiy.ng poihts A and B is denoted by AB. The

line shown'contains.points A, B, and C; some names

for this line are,`therefore, 761, BA, AC, BC, etc.

7F;4that: although AB and AU are different line

segments, AB and AC are the same line.

Just as a line is the infinite extension of a line.

segment in both directions a la is the infinite

extension of a line segment in one direction. A ray

therdfore has a single endpoint. The infinite extent

.of a tray is indicated by an arrow. The ray with end-

poiry( A and containing another point B is denoted by
AO:

AB. The ray shown has endpoint A and contains points,

. B and q; some names for this ray are dierefore,
'

AB ,and AC.

--16g

do
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", 46.

Note that, Although AB and T8T -are the same line,

AB
y

.

and BA are different rays. °.

Angle

B.A0

By an angle we mean slhe,union of twi rays braving

the same midpoint. (We exclude the, case in which the

two rays are part of the sate line.) The common endpbint

is called the vertex of"the angle. Thl plural of
A

"vertex" is 'vertices ". Tile angle formed by rays AB

and AC is dvoted by L. BAC or L.CAB: Two segments

with a common endpo \nt determine an angle: segments

-AB and AC with\common endpoint A determine the

angle LBAC with vertex A:

0

Right Angle

9.

An angle is called a right angle if

fit together to fOrm a line". In the

is congruent Isfith and the fthx46. points C, By
.

4

and D. lie on a line; therefortiffiLABC...and ,LAB35

are right angles.' tN.(

.,4.

c ofr-them\can

ram, &ABC

177
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Note thalhere are two parts to the definition: the

parLconcerning congruence, and the part concerning

the line. In the next diagram, L'EFG and L.EFE form

a line.tUt are notecongruent, while L KIM and LIST'.
,

are congruent but do not form.a line.

H
F

Plane

G

f67

*.
, When a flat- surface such as a table top, wall cir le

,.. .sheet of glass, or even this sheet of p is ex-e , 13'

mtinitely in all directions, we get a . Notice

that'if two points.of a line lie in a given planet then

the entire line is contained in the plane. TwointerseCtiffg

lines determine a plane. In the teaching material, the
. .

-infinite extent of the plane is not stressed.
A

'Closed Curve Simple Closed Curve' 4'

We have called a curve any set of points followed"

,in.passing from a given point A to a given point B.-

When-the points A and B coincide, the curve i;PSaid

to be closed.

A closed curve

' 4
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A closed curve thgi lies in a plane'and does not,cross

itself iasimple. x

A simple closed curve

A simple' closed curve.has the interesting property of

separating the rest of ,the plane into two subsets, an

inside or interior (the :subsetof,.the plane enclosed

by the,curve) and an outside or exterior. Any curve"

connecting a point of the interior with a point of the

exterior necessarily intersects the simple closed curve.

(It may be of interest that this seemingly obvious fact

'is actually quite hard to prove.)

Polygon

An important class of simple closed curves is the

class of polygons. A polygon is a simple closed'curve

that is a union of line, segments. ecall that a line

segment caa_dlways be in many. different ways

as a union of'Iine segments. Hence a polygon, too,, can

be expressed in different iiays'as.a union of line segments. )

a

the union of,, -4..1X, and' V6,=

the union of' tip, IS, BC, and CA.

sS

1 t Nl kAtt

If we look at the various line segments in 'a polygon,

we notice that they are of two kinds: those that are

contained in other line segments, and those that are not

contained in othar line segments: FortlXampke, in,the

pict) ure above, is of the first kink since it is
r.

179,
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contained in the line eegrupt AB. On the other, hand,
AB is of the second kind; since it is not contained in

any line segment except itself. tine segments of this

second kind ale called sides: a line segment iira

tolygon is called a side if it is.n0 contaiped'in any-

otherline segient in thepolygon. The polygon shown

has three sides: AB, BC, and CA. A polygOn of three

Aides is called A-triangle. A polygon of four side's is

a qdadilateral; .of five Sides, q pentagon; of six, a

hexagon. (The last two'hames are no used in the teaching

material.) *

quadrilateral

's It ml! be obierved that ts,/,

pentagon hexagon

r

consecutive sides of a poly-

gon - -that is, two sides with an endpoint in common-r-never

lie on the same line. The endpoints of the sides are the

vertices (singular: vertex) of t4ge polygon. The vertices

of the triangle shown above. are A, B, and C.
t

Bectanglet are special kinds of quadrilaterals.

, Squares are sPeclaIk,icinds of rectangles.'

(

169'

4

.e..

I t

*

The union of a simple closed curve and its interior
.. ,

`'-is Balled a region. Werefer to a triangular region,-

,,rectangular region,'or circular region,. etc., indiqating that'

the simple closed curve is "a triangle, rectangle; or circles etc.

For example, an ordinarysheet of paper is a rectangular region;

the edges of the paper form a rectangle.

1 bo

circular region

45,
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. .V-1. Familiar three-dimensional sha 8-

.

4

Objectiiie: To lead children to observe distinguishing

features of spheres, rectangular prisms,

and cylinders.
4

o

VOcabulary: Shape, round, face, edge, corner, surface.

r .

Materials: A table'on which there are familiar objects

(at least balls,'bo4es;b1OCrs,

plastic containers,Rand the-like. These

should be restricted to objets that can

serve as models of spheres, rectangular

prisms, and Cylinders. A get of commercial
.

,>models is highly recommended;

4.

6

4

4

Pectangular ,

prism
'Cylinder

Suggested Procedure:
4

b.k\ k 't
This exploratory lesson directs attention to the,geometry

of spheres, rectangular prisMs, and cylinders. There

should be a sufficient number of objects (\taxied ift'

color and shape) so th#i allchildren have an opportunity

to handlgeand ,to discustthe objects'. They should' run"
their hands over surfaces, along edges,

441t,

etc. As the

lesson proceeds, use the words object, item- and thing.,

interchangeably witil the childrenNhi4 learned the word '

Nobj2ct.

t

'181,
am...
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You may begin this lesson by designating desks on which-
,

children are to place objects that have some kind of.

likeness to each 'Other. Begin by asking atchild to

place an object (item or thing) in one'of.the places.

Ask anotlIr child to select a/kecond object. If he

;does not 'think it should be placed with the first object,

htmay,place it on another desk and explaii in what way :

these objects are different.' The classification has

teen'estabfished at this point.

NWhen the other children place objects in the various.

setsfthey should use this same clasSi,Sication. You may

find that the first sorting is dote-according to color

'or stze'or,use of'the object or material from which it

is made;a etc. Let the children continue the classifi-

.cation by using six or more objects., As each object is

placed with a set, discuss with the children whetter or

not it belongs with the other objects in the set.
o

Start again with all objfflots in one set and tell the

children to think of olrer ways to sort them. Let the

children.develop several classifications. If shape,has'

noVbeen used Zs 9. basis for sorting; introduce it.

First place a ball on one desk, a box on the next desk,

and a can on the third. Then selec another object and

askifie'children why it should be placed on a: particular

table. If.a response is made that it has a.shape,like

a bail, agre,' and coneht\that.it ELApilre shaped like f

$

a ball. The,activity sihould resultin som such altrange-

,mentas thbt,pictured below. .,

-

-.4

182
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i "

AV.

After the sortiw is\completed,,the children should

identify what the objects in each set have in common.

Their description of the sets'may be: objects like

boxes, objects like balls,, objects like spools. Help

develop the awareness of these shapes by describing

the boxes as .having edges,'flat sites

ners; the cans as hav edges (rims)

and the balls as 'having neither edges

Pupilts.b1k4 pages 73-54:

I

40.

.

1 01

'e

Ideas,-

(faces), and.cor-

but no corners;

nor' corners.

A

Recosnizing the Shapes of Figures

e'

Objectd.arZ shaped in different ways..

(Bai,ls,y cans, boxes.)

°

Page 53.

Call attention to, some of the pictures

. ' /of objects,bie'the page. Ask the children

,-' to-li;;;ok;at the first ow. Notethat,a:

)14
row goes

't

ac oss the p not up and (bilk

1))AskWhat first object n the first row

is (Ball) Trace the mark on therbah.

..

,

.
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What are the names of the other
.

picturps row? (Crayon, golf-
.

ball.)

Which picture has the same shape as

the baseball? ,(Colfball.)

. ,

Italic the golfball in the same way the bageball

is marked. ,

en,wsk the children to mark the. first

picture in the other rows, a nd one bther

picture shaped like the" first one in the

same row.

Page 54.

This page has more choices for marking in"'

each row. Ask the childreh to look at

the first row and mark the two objects
i4

that have the same shape? Check the

accuracy of their markings, then give

instructions to complete the page.

Further Activities:

.
'. Ask a child to put his hands behind his back. Then

pI4ce in_his hands an object shapd like one of the )

three kinds in this lesson. (It would be advisable

to include objects which had not been 'used4 the'

earlier: sorting. j Ask the child to iOentify its

' shape. Continud 'with other children and other ob-
,

ects. : In each Cage, ask why the abject is ?claisified
,

as,)t.{ is. Ch___dominoei, aila cylindric 'Pin- '
.

1 ° ,
\ ' ',... 1

Plile

box's would be helpful.
.

',.

"

.
.

,
.. #

.

2.IltaYe hildr iadntify'other objects in the, room 1. I,.
A

ghat f'041a placed.4in one of the three. categories...,
,

,Childirgii 11.sh to bring 4Om home variluius objects .

4 to 'e d? to the da.tlection:41F1jitshlight batterie§,"
..

'OP,' balls, bIOcks, pencils.: chAk, or simple ,tolys can

1,. 1.

.

'173

' be' cleAhifieP, asvtthey are 'brought '

.
.

6F F ; Victuries cart Lso-3.;ebrpu,s,h-tin classi-
j-w ( ,Y) fiel. Have thsi c drip teal whi each objedt can

*
. - .

`
-, /

I-
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c5,)

be, put in that particular classification. "This

proce4are not oply helps to identify the geometric
fpares but also pzov,,kdas the association, of the
picture with the object and with the geometric' fig:.

41.
ure they represent. The pictures may be,arranged

on a bulletin board, in a scrapbook, etc" -

4P

4. If children ask the geometric names of the objects
if that they handle, supply theSetames whenever possible.

Although introduction of such names as "rectangular
prism ", "cylinder ", and "sphere" is not-thepurpOse.
of this chapter,' some childi:qn are interested in new
words and will take pleasure 'in hearing -them.

. Have sekreral small packing boxes '(more than necessary)

available* in which toiack the objects;,
. children how ,the obj is might best be-packed to*

save roan. Some 'suggestions might be 2'

Recangular ,figures. can fit :together.
.

yeaarsi, of their edges.

v.

Large round figures have waste space
jri which smaller objects can,,be

9 " '

paCkvatro . /

Balloons cokil'd tie deflat'e'd,
) A ,7 1,

1 Then have the children.experimerit with waysof

Sacking... dampare 'PA ease Or,diff,cul.ty cil packing
v'' " ' ,Y i I 1. -t t I

,..n.t41 that, of a, , Volc. or "dOptilei-jessorcheficers., ,\'- ,,

i .... . . ^ -.

6.. Read to the Children s-aciaboCks as: =, .'-

.46..14.* Berdney, A Kiss is 'Round
..

..I ,.
Kuskin, Spare as ,a House .

... .

Reberts,, The Dot .. ,\

.- ''clilein, ShaPes,
-Wolff, Let's 'Imagine Thinking .of Things (

.. . . . . .,

oy,

,
I

.1 6

P.

P

4
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A

V-2. Simple closed curves

4

Objective: ,ArTreliminary classification of some simple

Olosed curves.

.

Vocabdtary;: Straight, rounded, circle.
.

,

Materials: Balls', boxes, and cans as in the preceding

section; models of circles, triangles, rec-

tangles, and other curved or polygonal figures,

such as triangles from rhythm instrument's,

. rectangular picture,frames,.circular embroi-

aerillOops, rubber bands, stretched around

pegs on-a pegboard (or a'ialeceof ceilir

tile),*models made from Are or starched

string (Do'not use cardboard sheets a they

sagest the regionS rather, thap the curves

themselves3; chalk and string for drawing

-circles on the chalkboard.

"-
Suggested'PrOcedure:,

v
."

Jr Distinguishing-betWeen =straight" and "rounded"

'Before the lesson drab aeveral polygons and °trier, simple
, -

closed duryes on the chalkivard. Include gt. least. three.
. .

t
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t/
Point out that some of the figures are rounded, while

, ," otters have straight sides. Discuss and classify each

figure in turn.

t<

r X

Display and discuss the triangles frames,jand hoops, .

and the pegboard and wire models.

Display the balls;.lbxes-, and cans.: Show the cicular'

seammof a ball. (Do not lise a baseball; its s m ip not

aplane Curve..) : Udicate the rpnAd rims of t e carfg,

Point out the straight edges of the boxes.

Have the children look dbjects about the room whose

shapes they can classify,: the rounded rim of the waste-).

a $ basket or clock, the straight edgeg of the desk or

window, etc. t

Pupil's book, page 455: _Rounded or Straight

Read the instructions tote caldre. The child is

c
to make a mark samewhere on them figure.-

- N...,
, . ".. e / ' .. 40 .''''.. ' ", 1

.
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ftounded or Straight

Mark each, rounded figure04e.1.,,

Mark each figure with straigfft ,

frOi0!:40
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:Pk01,niitihing circles from other rouhdad shapes_ -

'1141dret1's attention again a the,figUres.on the
4.1

Otialgboarpt.- Tell the children that au are going

... fo:atabe'all the figuraskeir_pittUrgs

sides. IlaYgAhem-piCk'out e figUrep or yam( .

When all the polygons have"' been: erased, repla& them,

with 'curved figutres-that you can draw freehand.
AO"

% *

4,

-'

-i Introduce the word circle. Consiar the figures one

r

by one, picking out the circle's. 11Ave the children

tell why the circle is special,. ("It looks the same

from every direction", etc..) '

.10

book, page 56:
-7--

Read the instructions to

1 r

to make a mark somewhere

s

Circles
'

the Children. 'The pupil is

on the figure.:

4'
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V-3. Polygons

I

.

Objective:

Vocabulary:,

Materials:

.

A prel minary clasSifidation of

Tri ngle; Yect gle; square.

.1

some polygons.

s,- moftls of trianglest rectangles, and
/

o her polygqns; such; as t1.4arigles from rhy-

luIlem instruments, reclangUlar picture framet;

bber bands stretched around'pegs.onja

Tboard
Ur nail. s in a piece 'of, ceiling

tile); models. made frzim wire or, starched
-

..

string; sticks of various lengths.

Suggested ProcedUre?

This lessen reauires some Preparation ofi the chalkboard.

On the Kt side of the chcOkboard, draw several polygons.

Include at least `three triangles and three quadrilaterals;

and a few polygons Ath rive, or More sides.

OW

p



'diithe right side of the'Clanboard, draw several quad -

rilaterals. Include at least five rectang/S, two Of.

Which are squares; at least two Of the reciangIes,'in-'

eluding one' of the sqUa.rest shouI7dbe "tilted". Keep

this section covered from view until needed.

183

- a

.

' Classifying polygons according to the number ofsidgs

Ask the class hoA,the set of figures kft. pictured)

P.drawnhere differs from those discussediest time. (All

of these have straight sides.) Pick out a 'triangle and
_

show that it has -three sides; write 5'3" inside the

triangle. ,Pick out a'qbadrilateral and show that it
..

has four sides;,:and write "1 inside.,' Then consider

the remaining figured in turn, getting the children to
.

-agree on the number of sides and recording the number

inside the figure.

See if children know the name, triangle, for polygons

having exactly three sides. Suggest the name if nec-

essary. Consider ,,the figures once more, picking out the

triangle's. -The word "quadrilatersil" is not:Introduced

at,thisstage,tbut'should be given'if a child asks

forthe naMe of a polygon of four sides. For five or

194
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more sides, it is enough to tell the,children that

'0''
specialnam s do ,..

exist. (Possible some

children wig knoW the word -"pentagon.")
.

t

Obisilay:the etal. triangles, the picture frames, and the

. pegboard-an wire models of polygons. lave the child-
r,

ren classify heir shapes..

Subly stiCks various lengths for the children to

form into tri gles. Maki sure that the two shortest

sticks have a mbined lengih greater, than the longest;

then, no matte which three`the child picks out, he

-will always be le,to construct a triangle.

f-

Pupil's book, pa .57: Number of Sides

RZad the instruct nskO the children.

a . 1

J
1
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Number,of Sides - .t r, . .

1 Vitrite the number 'of sides inside each figure. -,,

, _ \

N I
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1

Dstingui ng rectangles and squares from other

qUhdAlaterals

Disclose the_figures on the right side of the chalk=

board:: Ask the 011gs-tiow the set of figures,(or , e

'pictilres1 drawn here differs fromthe set discussed, *

earlier inthis section. (Each of thete has exactly

,A four sides.) Tell the class you7are all goinito

look for some special figures in the set. Ask whether

some child sees'a figure that is special in any way.

4 Point to the rectangular picture frame And the rec-

tangular window frame as examples of the special shapes

a we are looking for.. IPnecessary, ask explicitly

about the corners. Try to lead the children to the
.

}idea that in a-rectangle, all four corners "look

alike". Introduce the words "rectangle" and "square". .

Some children may object calling'the sqpare a,

rectangle; point out that it is a special Rind of

rectangle, just as a lollipop is a special kind

of candy. You may even refer to a square from the
. 4,.

beginning as a "square rectangle ".

.

.

Have the children make rectangles by bordering,a

sheet of Paper with a crayon..

Display several boxes stud point out hOw their edges

form rectangles or squares. Have the children lobk

for rectangles in e room boundaries of. desks,

the chalkboard, a d so on.

Pupil'- s book, page 28: Feectangles.and qquares

Ar---

,Read the instructions to the children.. The ch21d, is -

to make a mark somewhere on the figure.

pp-
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Rectangles and Squares

'Mari each sqUare.green.

Mark\each other rectangle red.,
4

er

O.'
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V_4 Classifying 'regions'

-

.

Objeoti el. To recognize that a arcula;,region,

rectangular region, etc, consists of

the curve itself plus its interior.
.

To identify circular, rectangular,

triangular, and square regions. 4'

. )

Vocalplary:' Circular region, rectangular region,

A trienelar region, sguareregion, inside,,

ouiside, on. -- ,

Materials: Wire models of circies, .rectangles, squares, \\

triangles; flannel regions of the same(
.

. t.

shapes.
..

,

, -

Suggested' Procedure:
,

In preparation fl°or study of regions

of inside, Zutside, and on. In the

book there.ari'many-adtivities that

to these ideas.--

, review the iaeas
° .

SMEG IiincfergiTte;i

Ca*11;attention,

.
.0

The use of playgrbund circle games can reinforce

the idea.of a circle through their;references to the

':above terms. Such'games include: "Froggie in the

Middle "; "The Farmer in, the D*11", "Bowjelinda",°-

"In and Oiit the Windoe,,"Looby LoO", "The Old Brass

'Wagon", and,''Hokey, Pokey". Step on the circle to

show where the curve is.

The plOygroundoutlines' for '4Four Square"` can be used
,

to. find several squares.

'r
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-"The outlines of the volAybtill or basketball court

-are example6 of rectangles though these rpay tend'to
I

be too large for delineation' at this time.

On the flannel board placean assortment'of regions of

the types above. Compare these with models_of

rectangles, triangles, and.squares., Ask how a cir-

cular figure is Ake a circle and how it is different.'

(Alike in shape; the edge of the felt figure is like

the wire circle; the inside of the felt' igure is

"full "; and so on.)%,'

-.Tell 'the children that any object like the. felt cutout

has*a longel,name. It is called a cfrcular region.

Its edge is a circle.

Continue with the other figures. Refer to their

straight edges as sides. Use the terms' triangular

region, rectangular region, and square region.

Place the wire models onatable in separate clas-

sifications. .AsIZ a child to go to tEe flannel board,

remove a region, compare it with a wire model,'name

the region, and place it in the proper classification:

Continue until all the figures have been removed and

classified. ,

book, pages 59 - 63: Regions

Ideas

A circular region, rectangular region,

etc., consists of the cure itself

plus its interior. '

Pages, 59 to 62.

Each page includes a different type of,

-region to'classify. The instructions

shauld'be read and the sample answer,

: noted on each of the first two pages.

Page 63.

Here thg children, need to mark the curve itself:

189
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Regions
Mark' each circular region.

.t
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Mark 'each rectangular region.

191
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Regions -;

Mark the triangular recgorii.

9
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Regions

Mark an, X on each of the rectangles, squarg, circles, and triangles.

20b
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Further Activities:

195

1. Place parquetry blocks in a bag for a game of

identifying figures. If blocks are not available,

figures cut from tagboard or cardboard may be

used. Children take turns. Each reaches into

the bag Without '1Ookindand identifies the shape

of a block by feeling it. He may'say, for example,

-"The block is shaped like a triangle." Then .

he brings out the block. Irothe other playerS

agree that he is Forrebt, he places the block

in front Of him. Otherwise'he returns it to the'

'bag, At the end-of the game, the child having

the most bloCksis the winner. It is necessary,

6f course, to'establishthe%rule that each child

must have the same numtier of turns. Children can

make'tally,tarks to 'keep track of'tAir turns.

2. Start Our Big Book of Shapes with a page for each

'6f the figures,-rectangular region, triangular

region, and circular region. Paste a model cut

from construction paper at'the top of each page.

'Children may cut pictures from magazines and

paste them on appropriate pages. Do not hastily

reject a child's selection as incorrect; inquire.

,Some aspect or detail that escapes your attention

may have been seen by the child.

3. Give children geometric regions cut froth Colored

construction paper: They may assemble the shapes

into "pictures" of animals, people, i;toats

buildings,,tree forms, and so on.

6 "'
4. Provide parquetry blocks and design blocks for

children to use ih taking designspictures, etc.

Further' intuitive understanding among'gegmetrieN

figures can be developed by such'experiences.N

°the kilterit of this chapter is to' introduce concepts

and: vocabulary rather than to have Children

"mastee'the.conient.

2 0 6-
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Fitting--regions
,

Objective: To distinguish different regions byseekilla'.

to it that al each other.
. . -

Vocabulary: Mdtch, fit.

Materials: Flannel board regions Of different sizes

and shapes;.there.should be two ,sets of, $

congruent figures of cotitrasting colors

(red and green, for instance); also, one

square clearly larger than the congruent

figures; a few sets of Construction paper

regions in two colors, as above.

Suggested Procedure:
.

-

Place on the flannel' board some of the red figures

as shown:

;

Talk about wtiat it means to fit exactly, or to' match

exactly. Show how edges of Coins of like denomination

--match exactlydiscusa the way the edges Of slices

of bread often fit exactly in a loaf. .Pages in

,book match, and. one end of an unsharpened pencil may

fit exactly against the end of another,' with nothing

left over of either pencil,

Hold up. a glen rectangular region which will, fit

exactly one of the red oneson theflannelhOard.

_Hold it with its sides parallel to the sides;of.the

one on the board.
Halfe,it described as a rectangular

2 0'r
/ _2
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region,. Ask whether this region will exactly fit any- of

thpse on the flannel board. Have Vchild,do the matching, an

show that all sidesmatch, or fit.

.. e

Remove the'two4figures, place the green one on the flannel
*

boa*, and ask whether the red one can be matched to it.'

'. Remove the green figure and ask,whetherit would fit on any
,-

of the other regions on
,

the'flannel.board. Have a child try
.

to-fit it, and show clearly that there are some parts not

covered up either on the red or on the green figure.

Match the other green regions to the-appropiiate. ied regions

in the same way, having them described each time as a

region.:

Without letting the class see what you are doing,'arrange the

green reams on the flannel board, in different positions.

e.

Hold up the red triangular region in the same position it was

in when it was first matched. Ask with What kAnd of region

jt might be matched. Turn the flannel board so that the

children can See the different shapes; then ask the children

whether the red region can be matched to one of those do the

board. Caution the children to be careful, for even this
,

simple arrangement can cause difficAty for children who
I

expect to see regions in positions with one side parallel to

the'flodr. Continue fitting the otger figurbs.

tl

Hold up the square region of larger size and ask-Whether it
AW

could be matched to any of those on the board. Discuss the

fact that a region must not only be the same shape but

also the same size in order to fit exactly.

1W4-"s
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Pupil; book,',Paties 64 - 6 .

dea& \.
° 0Reficlons 'of the same Site a &shape can,

°be fitted one on. the other.

A regiot can be"-rotated for ossildle

. fittting.3 ,

Pages 64

; The 'first ',page shows regions inthe, so-: 0

called: horizontal position. It represents
no problem 'for identification. The*

%,

second and thArd pages will need more
careful, scrutinizing since rotating wil1,0,`
be necessary in most instances to get the ,

figures to fit.

Regions that fit _

$209
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Regibns that Fi

Mark the regions that fit.

'

4
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. Regions that Fit

et

-Mark the regions that fit.
.

c
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Regiops that Fit

Mark tbe. rggions,ttiat "fit.,

201
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An additional series of lessons cari be developed to
I...,

refine comparisons by,fitting. A long thin rectAngular

region can be included with one that imiearly 'square.: , '

$ 1 ' , '

All the- red reignsinlight be r)441384r reglokt s. .,
.-

(1-ticle uding so e sqnare ones) such as two, different.
, #

sized'-tNgpareregiOnd,and three, or more rectangular

regions of differingid.topnsions and preporttons. .

"=.

. .

The green regions should include all.Of these'Shapes

as well as,other rectaligurar (and square) reg.° of

differnt proportions, including sone like the following

for which one pair of sides fits somewhere above but if

the of 'doesf not.

This time the pupil will heed to rettinizia that, for

the lengths of opposite sides'must:be

the same,, Choose some of the green regions ,quite
_

similar to the redpnes,but not actuary the same;

.goodpractice can then4A developed in stimating,

relative lengths. In most casesit`would beprofitable,

before any attempted fitting is made;o0o discuss .

whether a:given green region will fit and what would-

bereasonable places to try it:

__Anotheetime some of the red regions on. he boaid should-
.

be turned i#n different positions. It is i ortant

Ito plan specifically Sor snch a lesson.
AO"

Geometric insights of these additional lessons would!includA

".

1. An awareness of the impossibility of Thatching 0

13



a long, thin rectangle wit e which is nearly
=t,

T1
7 4 , ,. 4 14" . .

,--

4,44 4

2. An awareness Of they possibility -clsi-t4.cemparihg v, /6
-t.

;r1.s i 7 A1 1 y the sides 'pi a tegion to !sde::c/hether ' A ,

4 gtheY are likely- to 'fit.; .

: 1
. ..

An awareness of ssthe poibility of rotating a, _-

regioh to make itit ahother; . 6

'r 4 ,- . 4 ....; l 4.4 i .;'. 1-11 .- = '

4. The...recognition of a rectangular or tria 5x
4:

region 1-71lich' does not have a side parallel to ,1

the Tor. 4

214
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Chapter VI

PLACE AND 41.118RATION

Background

he fundamantal purpose chapterT to learn,

assigned names of numbers greater than nine. We have named

the "first few numiers: 0, 1, 2: 3, 4, 5, 6, 7, 8,'

'9, `and ten, but the procedirre,of assigning a new name to
vt-

.

a each sugcessive number is .clearly impractical. Some sort

of system didnaming,numbers is necessary. This chapter is

devoted to the Hindu-Arabic system of numeration, our

decimal system of .numeration. It is interesting to notice

that this is a relatively modern system--quite unknown to

the de6ks and Romlns. Indeed, mathematicians have con-
.

jectured that.the rather feeble accomplishment of the'Greeks

in algebra. was due to their lack of a reasonable notational

,system. The system which ye now use is only about a thousand

years old; it "was carried to Europe, along with spites.and
r

sandalwood, by Arab traders.

The simplest numeration systems are very closely related

to tallying. For, instance, the Romans used

and IIII for the, first four numbers, Of course, this sort

of notation is completely impractical for large sets, and

people 'soon foUndways of simplifying the naming system,'

The first step was to count by groups of some agreed-upon

size, so that, for example, we might refer to seven'dozen

eggs, of a gross of pencils.

Let us state in mathematical ierminology just what this

sort of "grouping" amounts to. Suppose are trying to

describe a,$et which"has a great many members. We select

.205

4' 4

a subset of some standard number of members (like a dozen,

. or a grosb) and partition (split up) the 1K.It into as many

equivalentrAbsets asjossible. There may or Amy not be a

remainder (that is, members left over). 'Thus if 5' is the '4

standard number, we may partitibn the, set

215
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and describe the original set as consisting'of 2 fives

and 3- ones. 114 number Of members of the standard subset

is more or less-Arbitrary. Thus we describe the number of

memberS cif the set pictured' above ilrany of the folOwing'waYs:

1
2 3

Ffves Ones , \ threeS'\ Ones Tens
.

Ones
'i

, , i q,.
1

,

.1 3

We customarily group by tens -- presumably because we'have

ten fingers. Computing thachines customarily group by twos,, and

the barefoot Mayans,grouped by twenties.

This-dystem of counting by groups.tlas "leen used by

most civizizati reona. But as gater (and greater numbers of

object were censiderdd; nevnames'for gieater and gr6ator

'standard numbers became necessary. Thus the Romans'USed

I; ,V,i L, C, Di and M for ode, five,'fifty, one

hundied,,five hundred, and one thousand.- At each stage,
-

as names for greater numbers were nede(it, a newirsymbol was'

needed,' But the Hindu system circumvents this difficulty,

by 'assigning 'meaning to the lace a digit occupies, and
.

manages to 4reate-numeralb foreve7/number-from the ten

sYthbois:,- 0, 1, 2, 3, 5i 6, 7,, 8, and 9.

216
4
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This is a truly remarkable achievement.

idea,of grouping, together with place value, is

enough to permit us to assign numerals to the first hundred

numbers. TIlp step from the pattern:

Tens Ones to the-numeral 47

4 t!

is a,pimple'one, and it-should be clear that this number

is to be assigned to a set which consists of .4 tens and -

7 'ones. The number 10 is described in precisely the sable

way: this is the number` which is to-be assigned to a set
111

of 1 ten and 0 ones.' We say Aatuthe right hand digit

is,in the ones' place, and that-its neighbor on the left

, is in the tens' place.

' There'is a further step in our system of nunleration.,

Suppose that a set eonsiett of 23 tens and 4 ones. In '

counting the 23. tens we would-normally group these intens,

so that our record keeping might look like either of the

' following:

Tens I Ones' Tens of tens I Tens I Ones

23 4 2 3 4 0

In either case, naming this number is 234 -is.completely

'natural.
,

We say that the right' hand digit is in the ones'

pla0, its left hand neighbor in the -tens' place, and the

hext.left, hancraigit is in the'hundredst place. We'call

' tens of tenanhundreds", and w9 call tens oftens of tens

:'thousands ". But the practice irnaming these greater

numbers eli:entually becomes impractical and we fall bacK

on the numerals. Thus,

234,468,789,345,863,456,998,567,452,345,765,989

names a,certain number in.a perfectly well - defined way,

bUt it is doubtful if many of us remember the ordinary

names beyond quadrillion.

In order to be sure that you understand our numeration

system,_ you might want to imagine thefollowing whimsical

situation: '

4
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On. Mars tbere are several forms of life, end. the dominant
form is called the dozer because Of its habit of-taking
naps. The dczer has neither hands nor feet, but it manages
manipulations very nicely using its twelve tentacles. The .

dozers, art.mathematically liccomplished. (all little dozers

doze through calculus in the fi t grade) and they have
invented a system of numeratiO hich is quite sinpar to
ours. But. of course they count by dotens, for anatomical- ,

r'ea'sons. They Use the numerals 0, 1, 2, 3; 4, 5, 6,

and ,9 just as IT ,d9, but they use N for ten .
and t for eleven. It is curious that they have not found ,

it necessary to inVent,a'digii for twelve (or is, it?).
Naturally the counti& is done by do4ws and- every little

dozer understandsthat .N7 is ten dozens and III& ones, -

whereas 7N is 7 dozens and ten ones. They also count,
by dozens of dozens, (which they call gross), so' that ,I5N
-means eleven dolens of dozens, 5, dozens, and N ones.

45w the Oroblems:

(a) HOw 'do the dozers write twelve? (b) What would we
6h11 the number which they label t00? (c) 7 4. L = ? 4

(Of course the answer must be written sie that dozers can
read it.)- (d) A little do ;er undulated down 4krtbe,store

with 2N sheicels to buy 'L shekels worth of licorice.

How,much change did he bring his ,parents?

Note:,The°Sequence' br^toplos in this chapter requires a

little expl Ination. We begin by partitioning -a sei;int6

as many sets of ten as pqssible. We then rec;rd the number

1f_sets of ten (number of -tens)-e-andiltht number-in. the

remaining set (the number of ones).. We then begin to name

these numbers. The twenties, thirties,, and so on, ate

discussed first because the pattern of naming is simple,'

and is like the pattern of the numerali. The names fOry

the numbers .betAseen ten and twenty,arlodelaiethbecause

the naming pattern is so much more complex. ,Eaevin and

twelve have very special' names, but the naives 'Of the

"teens" reverse tiie
!
usual pattern as the word,

. .

gives the numbers of ongs first, then the number. of

On the other hand, "twenty-seven" states thee/limber-of- ter

and then the number of ones.

Again, note that the' numeral "10"

we could assign it the natural meaning:

- -
was delayel until

one- ten and ro ones..
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HOW TO MAKE "SHOW-ME" CARDS

1. Use a piece of tagbOard 6" x 6". Fold up 2" frOm

the bottom.

2"

.°,
2. Staple at A, B, C,

each almost 2" wide.

and D to make 3 pockets,

A

A B

C

C" D

.D

3. Alt a strip of tagboard X 4" into 12 strips
1,

x 4". With felt pen, write numerals as follows:

0 0 1 1 2 3 4 5 6 8

4. Children. should be taught early tp lay out numeral cards

in order on their desks and to replace them in order:

5

5. In the game, the-6hildren figure. out the solution to a

-problem tyou give,bAilly or on the chalkboard., They then

placetlie numerals for the answer in the pockets, <halo.

the cards against their chests with the answers concealed

until you say, "Show-mei." Then all ;turn answers toward

you, while you make,a quick survey to see who is right. -
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VI-l. counting lax tens andrEs

Objective: To help children learn to count sets, with

many members by-counting sets of ten. ;

Vocabulary:
V

Materials:

(NoInew terms.)

Flannel board squares and strips of ten,

similar flannel board material, other types.

of eQunting material.

Background Note:

A set of objects may be-partitioned into subsets of ten

members each and a set ibf not more than 9 objects.

(We do not use, tern "partition" with the children.)

In this lesson the children learn to do this partitioning

intoyibets of ten and to name the number of memberin

the set; e. g., 3 tens and 7 ones, or (orally) thirty and,

seven..

Teaching Note:

The lack of pages in the pupilts book for use with this

_lesson is not an ,oversight. Teachers have found that

actual manipulation- of sets of objects is much more

effective than working with pictures of jets. Such

pictures'necessarily'either group the members. of the

set artifically,or else present an impossibly ciuttai*ad

appearance.

Suggested Procedure:
,

Place the material to be counted -in'a box. ,Ask a child .."

to,remove ten from the set and place th% objects in a row
4 ,

on the flannel board. Have children count to determine

how many. Be Imre they understand that the name that

tells how many is "ten" or "ten onds".. Have a child place

on the flannel board a set which matchiesthe set already
e-

there. This can be done without counting. Have chiit.ren

note that.there,are now two tens. Lici the same for a third

set of ten.
I
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Show the remaining 4 objects.

Do we have enough to make another row of ten? ,

(No.) .N,/

How many sets or ten do we have? (3.)

What is another-name for three sets "of" ten?

(rhilIY.)

What .number tells how many objects are not: in

sets of ten? (4.)

These are the ones.

How, many ones are there? (4.)

How many'objects were in the b6x? (Many answers

should be given, such as y' tens and 4 ones,
r.

- thirty plus four, thirty-four.)
\

-

Repeat the experience with a_set in which the number of

..frembers is 40.

.

Now how many sets of ten do we have? (4.)-

We have separated all our material into sets

of tens. .

Do'we have a set of ones? (No.) (There are

no members in the set of ones.)

What is the number that we use to tell that a

set,has no members? (0.)

How many sets of ten do we have, and how many

ones? (4, tens and 0 ones.)

Use other types of material to develop'understanding of

counting by tens and ones.

OLet children use sets of/ small objects ,at their 'desks .

to count sets oftens and ones. Keep a record of thir

results on; the chalkbaord.

Tens

Dick 2

Harry 6

Tom 2

Ones oral

5 twenty-five.
1 sixty-one

8 twenty-eight

"f As review, read each item on the chart in both wayWe.g.;

2 tens 5 ones, twenty' -five. Discuss whith child had
1;

e most objects. (Harry , with -6 tens 1 one.)

_

.221
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elput sets of small objects for counting into bdxes or envelopes.

Put a letter of the alphabet on each bok or envelope. '4ive

each child, a paper which is marked':

A tens. And ones

B tens and ;. ones

C tens and ones

D tens and ones

E tens pnd ones

. Children may work as teams or alone tdcount contents of

envelope apd record the number of sets of tens and ones.

After a child has completed one envelope, he replaces its

contents and exchanges it for 'another envelope.

S.
One child of a team may serve as the recorder or each may

:\__want to keep his own chart. A 'Class chart can be used in

order to verify the independent charts. Children:can

help in setting up materials of this kind. The number of
0

objepts in the envelopes,can be changed and the activity

repeated.

222
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yI -2. Spoken names of the numbers: 21 through 99

Objective: To help children understand how to count

sets of more than twenty members using the

spoken names,forwhole numbers.

Vocabulary: The spoken names of numbers from '21

through 99.

Materials: Different kinds of objects in groups of

20 or more.

Background, Note: ,

This lessonmakes'the transition from "tens and ones"

to the spoken names of the numbers. We avoid the names

for the, numbers between ten and twenty at this stage,

Teaching Note:

. Work sheets for pupils are not recommended here.
5

Suggested Procedure:

Place .2 tens and 5 ones on the fldhnel board.

Who can tell how many squares are on the

flannel board ?'

(Two tens Etta 5 ones, or possibly twenty and

five.)

Cover the 5 with tagboard.

How cdn we name the p tens in a shorter way?

'(Ten, twenty.)

Then letts,go on from twenty: twenty-one,

twenty-two, twenty-three, twenty-fouro twenty-five.

Repeat with different sets.

Give each child a set of small,objects: ASK the4ildren to

separate the set of objects into subsets often, to make as

many subsets with ten members as possible,' and then-tO'te

ready to report to the class how many tens and how many\ones

there are in. the set partitioned._ Ask several children to
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tell how many things they counted by. reporting tens and

ones. Record, the number of tens and ones on a chart or

the' Chalkboard. When they have told how many tens and

ones, point,Ito the chart'and.read, 6 tens and 5 ones,

'sixty.and, five, sixty-five.

Further Activities:

Distribute sets of small objects for countAng. 'On a chart

.write:

Tens' Ones

Martha 2- 4
'

<

Sarah 4 7 ,

Gibrge -5 3

Have each child display a set of small objects on his desk

which corresponds to the set listed bx\bis name on the chart.

Then ask each child for other'names for the number of objects

he has sbown Emphasize names such as twenty-four, forty-seven,
C

fifty-threey etc.

%
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VI -3,., The written numerals: 20 through 99

Objective:

.

Vocabulary:

Materials:

To help children associate the correct written

numerals, as well as spoken names, with the

numbers 20 to 99. . #

(No new words.)

Different kirids of..objects for counting:

blocks, sticks, pegs, flannel board

materials, etc. Show-Me cards for further

activities.

Suggested Procedure:

This activity should follow many experiences with counting

and naming sets of ten and objects. The children

should be able, for example, to name a set of 4 tens

land 5 ones as forty and five, and as forty-fiver,

Place three stacks of ten blocks aid a stack of two

blocks on the chalktray. Have children name, in

,several ways, the number of members in the set. (3 tens

10 2 ones; thirty and two; thirty-two,)

Begin a tabulation on a chart.showing:

Tens Ones

3 2
Place 5 sets of ten small objects on the flannel board.

Have children tell, in two ways, how many here are. Make

2 bundles of 'ten sticks qach art put them with 6 sticks

on a table. Ask a child to tell the number of tens and ones.

Continueto develop the chart as each of these 'sets is
4

counted. Show 4 sets of ten and 7 ones. ,Have children

tell where you should write the numeral for Ihe tens and

the- numeral. for the ones for each set of obje'C'ts.

2 2 u--

215



LJ

4

completed chart might look like this.

fr

Tens
0

Ones

3

5

2

2

0

6

7

Each of these numbers can be named in several

different wa§s. When we see the numerals on

the chart we read 3 tens and 2 one's. We ,

may say thirty and two Cr thirty plus'two.

We also say thirty-two. We write: 32.,

Continue to rewrite the numerals from the chart.

A completed chart might look like this.:

Tens Ones Numerals

a
IF

3

5

4,

2

0

6

7

.32

50

26.

Pupil's book, page 61:

In each ease the child is to show the other

way to name the number.

Pupil's book 'page 68:

Make a ring around a set of objects whose,

number is indicated at the right.

Pupil's book, page 69:

Write the numeral which names the.pumber.

of objects in the get.

Pupil's book, page 70:

Join the points in succession, beginnAhg with

10 and counting by tens.
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Two Names for a Number
, _ .

, c ..

. <
Write another name. .

..
_ _----

, .
.,

Tens
. . .

Ones

2
. 2 3 .

.

3 is -.

,
.

Tens
.

,

*- Ones
14 7

2i 7 'is .

Tent

,
.

.,

Ones
c -

3 0 . .

.' Tens Ones
.

7 2

Tens

. ,

Ones . _

5 , 15
.

. Tens

_

.

.
Ones

.

.gr , 4. 0 7 ,..,

7 is :

,

.

Tens
.

Ones

.

,_
is,.,

it



How many?

Draw a ring' around a set. . _
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How Many?

%
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.FUrtt Activities:

1istribute individual set materials. Give each child one

---nmmeral card which has' on it a numeral from 20-99.-"'The

child will display on hers desk a set with that number of

objects. It should be displayed to show sets of tens and

sets of ones. You can then check to see if the child has

the correct set If it is right-give him a differfent

numeral card. The child then repeatsthE activity for

another number. Be alert to see that tht"wark. isaot too

difficult for any child. Such an activity can be,varied

to consider individual differences.

1

Give each child a set of "Show-Me" cards. Say, ",y4zur tens

and six ones." Children should insert numeral cards in the
.

correct places in their cards. Vary procedure by saying,

"Thirty-two," etc.,...41acesets of objects'on the flannel,

board or hOld up bundlles of sticks and single sticks and

have children shOw you the numeral for the number.

NIA

,p
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,VI-4. Eleven, twelve, and the teens

s

'Objective: To present spoken names and written numerals.

for'the nudpers 11 throUgh

Vocabulary: Eleven, twelve, thirteen,,..., nineteen.

Materials:

.,

Flannel board materials,'blocks,'stickp,

theater.;tiickets, etc. (One ten-end-ten
° ....,,10,

ones of each.) '. 4h?

Suggested Procedure:

Place -ten objects on the flannel board and. !lave, children

name the naber two ways, as one ten or tenones.-

II. y 10
Underneath, at the left, place Lther object.

.

f
How many. do'we have now? (One ten and one one,

. /

1

or ten andgne more.)r

....,

. Ask children to go/back to the beginning end-count by Orits.

\ / .

If they hesitate, supply the word "eleven".

-Using the same procedure, place another object and develop

the idea, of twelve as 10 anti 2, more, or twelve Ones.

Continue with thirteen. Be sure children know they are ,

saying thirteen, not thirtj. It would be good to *Ilite

the word thirteen on the chalkboard. (Notice that if the

names for s ts with one ten.and some ones followed the samee,A.

pattern as the other nipper names pupils have been studying,

welwould ay soznathing.,14ek flonety-One, onety-two, etc.' ,

It would of be' quite so hard" we said, ''Peen -one, teen-two,

teen-thr e, teen-four",,but that just isn't thecw-itls

dOne in the Ehglish lanzpage?) Use other sets Of materials

and\tmp asiee-theoral names, and the idea of one-ten and

so man ones Use the tabulatio form, then the written

4

I

numeral. 1Cth some classes, its probably will be wise too.

.
stop at "thirteen'" the first day. Take the-211zestGf---the,

1

teens/ another day (or two!). A thorough,understanding of :

the teens will save much difficulty later on.

C.

a
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Pupil'sbook4 page 71:

Have children write the conventional numeral

opposite the tens and ones tabulated, or

write the tens and ones opposite numeral.

Fi.ipilss book, pages 72 -

4 .

For each get, make a ring around the numeral

that names the number of mdmbers in the set. -

11.32111s body, page 74:

Have children write numerals for numbers that

are 1 less than and 1 greater than, or

1Q less than and 1C1. greater than, the

numbers that are named.

A° Thrther Activities:

Give many opportunities for.separating sets fewer than 20

into tens and ones., recording and saying the result as tens

`,and ones and as the teen number.

1. Have children build-sets from directions given using

written dumeral, "Show a ten and six ones", and "Show

,a set of fifteen",.or "Show a set of 12". Be sure

to-use "one ten' and zero: ones" for 10.

2: Write. numerals on chalkboard and have the children

draw's ringring arOUnd the digit that names the tens or

the digit that names the ones:

3. With "SHOW-ME" card's have children show the numeral

from ten - and -ones instructions and from the spoken word.

4. When you ,02.re sure children have oral and written names

for teen numbers firmly established, reintroduce numbers

greater thantwenty, and check to make hire they do not

confuse 12 with 21, 15 with 51, and so on.

:233
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Two Ways to Name Numbers

. Tens Ones
... . _..,

. .

.

. _
Tens

,

Ones

I 5 is

.

.

Tens
.

Ones .

,
..

1

. .

2
. "

0

Tens
4

Ones

,

isO
.50

, ,.

.
D

7,; ,,
Tens Ones

is
.

..
.. ,

. . .

< .
., Tens-.

Ones
,

,
.

, - ,

I L-11 ' is J
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HoW Many?

, 225

,

14
.
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Lk
.

11
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IIIP

,

,

, .

IP ,

, .
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y
,

...

.>

.

a 9

_

15
.

. .

4 .
.

1 4

ill
1 6 .i:.

.

, . .

,

/177

. 18

1 9

,

72
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Name the Number

1 less than 1. greater than

21 22 2'3

<5 36

F.3 84 .

61 42

-10 less than

12 '4-22

36

.-
84

61

10 greater than

Op"

237
714
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111-5 Qrder relations for numbers 0 through 99

s

Objective: To extend the'ideas of "greater'than" and'.

"less than" to include the numbers 11'

through 99.

cVocabulary: (Reyiew) eater than 'less than.

Materials: One container of 28 sticks or other small

counting materials (theater tickets) that

can be bundled into easily, recognizable tens,

and one container of 31 of the samekind

of materials.

Suggested Procedure:

Empty two containers, one containing a set of (say) '28

objects and the other a set of 31 objects on.a table or

desk. Ask the children which set has more members. Have
.

p a child determine -bilis by using a oneLto-one correspondence.

Exp'ain thAt this is away to, find out which set has more

members. Then ask, "If we know the number cif members in

each set, we can decide which set has more members without

making,a one-to-one correspondence." Ask which number is

greater, 8 'or 5. Continue by asking'whether 28 or 25

is greater, 50
.

or 55, and sp on.

o
Help children to generalize that if therefore the same number

of tens in two numbers, then we need only compare the number

f,ones.

4

Wri e the numerals 16 and 6 on thechalkboardland ask,a

child o tell which names the greater number. .Ask him how'

he can 11. Ask whether all numbers in the teens are

greater than the riumbep Which contain 0 tens. Ask whether

every number in the fifties is,greater than numbers in the

thirties, and so on. Continue with specific examples: C.

Which is greater 25 or 17?

Is two tens and five ones greater than One ten

and seven ()ties?!

Which is gre'ater,- y or 40?A AnQ.6So on.

. /
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%

In each case, restate the problem in terms of tens and ones:

,Use ,;tie sets of 28 d 31 counting objects again. Have

a child. separate each of.the sets into tens and ones. _Bundle

the tens so that you can show that: "This ten (of 28)

corresponds to that ten (Of 31); and this ten corresponds

to that ten. But here (in the set of .31!) there is one more

ten than in this set (of 28).

If we have numbers between 10 and '99.

.which. digits of the numerals should we look

at first to help us decide which'is the greater

number? (The tens digit.) .

If the numerals have the same tens digit, how,

do we decide which number is greser? (The

ones digit.)

.Write numerals on the chalkboard and have children draw a

ring around the numeral for the greater number. Have them

tell you, if .they hesitate, what the parts of the numerals

show,

book, page /1:

Top--DraW a:ring around the numeral for the

greater of the two number's it each set.

Bottom--Draw a ring around the numeral for

the greatest number in each se$,.

Pupil=s book, 'page 76:

This is like the preceeding page but with

"less than" and "least".

PLIp17.tstbobk, page. 77:,

Write the nurheralain each box in order,

beginning with the least.

229
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Which is greater?

a

.

Which is greatest? a

(36 37

2 26

° 18 23

.49 25

10,

20 19

14' 32
ow.

a

5240
,

240



Which is-less-Z..

4

.4

Which is least?

72 32

82. 41

49

75

46 38

31 18 . '23

27 21

26

4 36 't

21

g,

\

A



Order of Numbers

Write in orderjrom the least to the greatest.
A

.
19

/ 9.

...-

.
31

a25

.

25

J I.._

.

,

423 12
.

12 1 I

.

18 .
.,

,I..3.
,

86

-.2 q

45
_IT.

29

cc,?6

77 68

6 ,
77

.

92
,_ .,

-12 --

62 66

4

,

85

. i,
53 . '36

.,.

.

Ge.' J 6

. 16

.

.5-3 .

56

--. ----

e
,

.

--

.

3 "99
, .

if

. ..

42 74 37

7Yt 1

s,

0
_

48

- , 0
c - .6 4

r
72 a. r =;.

...:.

, -
1.1

04. ,
- to-

_ ,,

.
q

..-. 34' °'
-.

, ,_

.----,-.04 .,,.

.

83

94 .

, 2.8
..

.

-' 28

...

54

17 .,I

.

...,,

,..1,i .: . .
,.3

. ,

, , .

54

6'9(

...... , . 4

.T7
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Further Activities:

1. Write a numeral on the chalkboard and have children
?

name the number that is one greater or one less than

the one whose name you .have written. Ask them to

.name the number that is ten greater or less.

2. Let children use hundreds-square paper (10 rows of

10 squares) and write numerals from 0 through 99.

.3. Numerals may be written either vertically or hortzbntally.
s

TQ the understanding of greater than and less than,

.

233
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writ on the chalkboard:

2,
45,

ii

21

49

62,:, 57
. .S

t 38, 25
4

70, 39

98, 89

Ask children to copy the pairs of numerals and dra4- a *. ring

around the one \ in each pair that names the greater number.

.(They will ring` 21, 49, 62, 38, etc. ) The activity

may be varied by asking them to draw a ring around the

numeral for the lesser number in each pair.. On4dther days

you may wish to write 3 -ndierals in each group and ask

children to draw a red ring around the numeral for the

.greatest pumber and a.blue ring around the numeral for

the least number.

04. Give eaCh.child thiee numeral cards and a piece of

lined writingp per. The child is to arrange the

three numeral cards in order fro.* least to greatest
-

number.

23 .43

The child thin Copies the three,numerala on his paPer.

When the first set is finished the child gets.a new

set of cards and repeats the activity for'another pet

243
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4.,

. of cards. It is possible to modify this work by giving

some children only two cards and other children as many

as five cards.
.

a
411. , 1

5. Game for' three children. Each child starts with 20

numeral cargs, any of the set 0. through 99.;'no

duplicates. cards are,in a stack, face down.
..""/

Each child turns one card face up. The children com-

pare the three numbeks flamed, and the child ,whose numeral

4 card names the greatest number takes all three cards

,and pas them on the bottom of his stack. The game

is finished when one child has all of the cards in

his stack.

O

O

t

\
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VI -6. The hundreds (Optional)

-Objective: To develop the idea of the hundreds place in

written notation.

Vocabulary: Hundred(s).

Materials: 'Small counting materials, all'ot one kInd--.

beans, corn, begs, etc. - -more 'than 500 of thepr-

in a container, preferably glass or clear

plastic. ,

Teaching Note:

Thisrsestion can be omitted if you feel it is too difficult,

or that-you do not have,time in yourprogrim for this

extension at this Mile. t...do introduction to the hUndreds

place will be given in Book 2.

_ -

Suggested Procedure:

Ask, children to guess how many beans are in the container.

Suggest that they find out by counting, and that everyone

heii. Give each child a handful of beans and ask OM to

count the beans in sets of ten. When all have finished,

put all'the remainder sets (ones) together, and have them
,

counted into sets of ten.

-Ask a child to count the sets of ten. Using chart below,

record the Ikumber of tens. .Ask another child to count

the- opes. Record it..-

'

Tens Ones

32 7 .

How many beans do wIdohave? (We have 32 ten%

and 7 ones.),

Ask them, if that it the way'ay We expected to name the number

of beans.

iht

The elections, .6 and 7, may be delayed until end of year

or used with only some children:

.245
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Ask'the children to count the tens; ten, twenty, thirty,

etc. When they get to one hundred,-stop, and emphasize

the pr4Unciation of the word. Print it on the board.

Ask a child to count how mhny tens it took to Make one

huzidred.

..,

-c-
Make another tabulstion.form on the-chalkbo&M and

, .

where you would Put hundreds on this, chart. V,:--t- '.

Tensl Ones

10 0

Show that the hundreds is really

numeral 10 could be written in

that this would not suggest that

ten tens, ant tta-the

the tens colimn; but
E

we read it "one hundred".

Draw Still another chart, this time writing :
tens, ones. 6

'Hundreds Tens Ones

Request that the children count the ten tens

"Ten, twenty, thirty, '... one hundred ".

How many hundreds dlid we count?

/Enter a 1 in the Ch

with u again:

(One.)

If this set (po'int to the ten tens) were

we were counting, would we have any mord tens
6

-to 101. in bur chart? (No.)

Would we have any ones? (No.)

Enter zeros in the tens and ones columns.

4

*

Ask the chgldren ----- .̀1-

if they can tell you,how to write the num6rallor...one hundred.
- c..,..-

, -

Write te'to the right, of the chart. -(100)
.

(Continue counting beyond one hundred:) Shoi,ithe'ehlidren J
,. -,6....t

some more sets of ten and again countby'tens - ten, twenty,
_ . ._ .

etc. Stop them at fifty; Ask them hOw they"would wrfte
. , , f

.

the numeral for the numb(r they. have now counted. I2 anyoie

I

. says -15 tens, enter tt on4the tens,andones chart anx-

if there is ancIther wa7fto write it, so tha you will know

that you have4alrea0 said "one
I

hundred': (1 in hundredS

246
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column, 5 in tens column, 0 inones column): Write
0

the numeral to the right of the chart as before, and ask

someone to read it. Point out that, 15 tens and 150

name the.same numbelk.. Get badk,'now, to the sets of ten,

and have children again count by tens. When they get to

one hundred, cont'inVe, "One hundred tin, one hundred

twenty, one hundred thirtyetc." to two hundred:- Eliiphasize

the two, "'Pao hundred. ten, etc." 'If the children find it

difficult.to Count by tens when they say "one hundred"

or "two hundred" first, go back and count again, this time

just saying, when you reachthe number, "one hundred, one

4. hundred ten, one hundred twenty, ... two,b110red, two,

hundred ten ...)three hundred, three hundred ten": .When,

they arrive at tie total number of objects counted, repeat
0

the number clearly and_a4k,the children how to enter it on

the chart of hundreds, tens,, and ones.

Point outthat the first chart, showing 32 tens'and 7
AP
ones looks very much like the present one showing .3

hundreds, 2 tens, and- 7 ones, and.means exactly

the same number of objects. Ask'a child' how to write the

numeral as we would read it. (327.).

,. Write three=place numerals on the chalkboard. Have childrin,

tell whafeach digit of the numeral means,,and read the
.

numeral. Be-sure to include' numbers like 401, 210, etc.1

with zero ones or tens.

Further Activities':

I.,.bhildren should have opportunities to count large

collections of things and tell you how to.wri'te the

numberof each set: This can te done in small gioKosVD

Or individually,/and the length of time needed will

dtpend oh the'Maturity.and'ability (among other things) of

your class. Theater tickets are easy to count into
1

strips ,of ten, with the strips bundled to make hundreds.

Hundreds-squared paper may be'cut into strips of ten,.

amd'counted in the same way. In either c,DA, however,

you will need to point out that you are counting tickets

'or squares, not strips, to d4ermlrie the number o£ of
1

2447
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I

and that a strip containing ten squar4s is one ten,

not ju;t one thing.

:'

2. Give children cards on which 3-digit numerals are written.

Ask each child to readhis numeral and tell you how

masr hundreds, tens, and ones it laleanL Write the
z

board after his name. When five or di* have answ,kred--

ask which'numeralxames the greatest.number. AsK which

one names the least Aumber. Enter greatest,and least 4

in a special place on the chalkboard, perhaps with the

names of the children who reed them. Repeat with other"

grows of,,thildren. Wben a1 Y have had a chance to

report, asA thenumeAls for the greatest and least
t-

recorded, identify
. .

objects coi5nted ana

. -

3

°
nilmbersr each group,have been

which was .the greatest.n&ber of

wh'i'ch was the least. (

Whendhildren have understanding of theconcents

developed here, let those
40

who wish make booklets,

uSing.itandreds-square paper, acrd write the num erals

from 1 to 1000. Page 1 would be 1 to 14,

page 2 from 101

emphasizing the point,

who finish the' proS4Ct

number after 999 is

can see from the 10,

hundreds, or,one thousand, zero hundreds,

and zero ones.

, )

to 200, etc. While not

you may tell the children

(anemany-wont.!),that the

1000, whith mans, as they:

pages they have do4ne, ten

zero tens,

ot.

.7 3

4 . Use',"SHOW-ME" cards, giving names orally, as "three

hundred twenty) one",as "three hundreds: two tens, and
.

one one", atid-as 6a1rty-two tens and one ore ", and .

asking children to display the numealon their card.

248
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VT-7. Hand numerals (Optional)

_

Objective: To extend understanding of place value by .
using babe five.

vocabulary: (No new words.')

Materials: Thirty-fiye 'objects for counting; sets of

.

Vi

239

objects for the children..

Suggested Procedure:

Write the numerals 0, 1, ?, . 3, on the chalkboard.

We are gbing to count eset. of objects today
and use only these five numerals. We will_

have -Co find a way to count more than four.,
.gjects. When we have counted ,four ELnd are., ,

to count one more:we Will say that 'we
have, One hand. This wiJ1 be our only new.,,
name. 4 We will record szat Wg are counting

6n'ii chart which shows the number ol'hands
_

,and the number of ones. -

hands ones

Now count semeral sets by group ing into hands (fives) and
ones / and 'record the results on th cn ., Have the children
15artition sets of objects into hands and ones, and record

2, .

. the numbers. Thenr (in much te.same way as for the decimal
es ystem) begin_,Ii third column.' Explain 1.o the children that
to show lie are not using the ordinafy numerals, we make an
"H" to the right of the numerals. XOUT chart Might look

a .

as follows.

Hands ,Ones Hind .numeral
.. . .

3 1 31 H

2. 3 23 H

1;
.

0 40 H. .

I . -. .i. / j Caution not read :31 H as thirty-one. Need as

"three,-hand one" (or '"three- handy -one:' 'if you Prefer

.1.- ,

24.9
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Pupil's book, page 78:

I ! ChiXdren are to record the number of hands

and -the numbeA9f ones.dn each set and then,

write the H numeral.

Display an H numeralsuch as 23 and ask the childien

to construct a set with that many members. (They should

show 2 fives (hands) and 3 ones.)

Pupil's book, page 79:

The children are to draw a set of the

indicated number of members.

a
Ask the children to aoluit,...uallag. the hand numerals.

,,

4. .Record on a chart is below (you will probably need two

columns on'the chalkboard). Begin: one, two, three, four,

one hand zero, ..:untilyou reach four hand four.

Hands ' 'Ones Hand numeral

...

.

... .

1

1 .,
...----,......./.....

1

2

' 3
.

4.

c -

k J.'
".....-- ...1.----.1.-----...----e'

1 . 1

2'
.

k h
. 7 ,, .

10H

11-1110

I.

"4 3 A 43 H

4 44 H
,40

Ask what the next number would be. Probably someone will

'suggest "five hanb. zero". If so explain thatin naming

nutbers.with bands we only use' 0, 1, 2, 3, .and 4.

0

Bring out that five' is one -hand zer-o, and that we write
.

this as 10 H. The,entry in the Chart will then-read;

Hands ..Ohes 'Hadd numeral

10H 0

Try to gbt One of the-children to suggest the correct hand,

pumeral: 100 R. Go onto say that we could call a heed

of hands a fist, and that'we could make our chart as follows:

v
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Fists Hands Ones Han&nUMeral

1 0 - 0 100. H

1 .0 1 . 101 H

This may be about as far asyou wish to carry this dis-

scussion at this time. Be.sureto point out the similarities,

-w .41 th the decimal system:

pne'ten and zero ones is 10.

One hand and zero ones is 10 H.

One ten of tens (hundred) is 100.

One) hand of h'ands (fist) is 100 H..

234 is 2 tens of tens (hundreds),

y' tens, and-4.

234 H is 2 _hands of hands (fists), 3 hands,

and 4.

u ,; Ask a child to place two-hand-zero on the chart. Ask'

'mother child to pile three-hand-two on the chart.

Which has more members two-hand zero or three

hand-two? 0,(Three-hand-two.)
N

Nbat number is greater by one.than:two-hand-one?

4,

)'

(TWA -hand -two.)

;What'll er is one less than four-hand-zero?

(Th -hand four.)
. _

1
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How man

0

(
O-

Hands , Ones

2

.23 H

(

let

a

-

Hands nesj
3 H

a. 8.00 Hands Ones

"isd. .8-
2,

. 0
co

1-

252,
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Draw a set of 13 H.

243

AXXXX
XXX

AP

Draw a set of H.

xxxxx
XICX X

X XXA

Draw eset of 40 H.

XXXX4
AXAXX
AXAXX
WAX
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VI -8. Application:+ Money

Objective:

Vocabulary:

Materials:

U-4

Review value of pennies and dimes.

Introduce value of dollar.

Dollar, nickel.

100 pennies, 20 nickels, 10 dimes,

1 dollar.

Suggested Procedure:

Place .100 pennies on a table._ Tell one child to separate

(partition hasn't been introduced yet) the set of pennies

into sets of 10. As.he does, arrange the piles of pennies

in a row, and'place a dile beside each pile.

.

Note that there is a set of pennies for each dime, and's.,
\

dime for each set of teh penhies,

Does-this help, us find out something about how

many pennies a dime is worth=?. I you need a

dime to, buy vamething, how many pennies will it

take to buy the same thing?"

If it takes ten cents.tobuy something, how many

dimes will you need to buy the same thing?

Te the children that ten dimes can be traded for one

lar. The dollar is worth ten dimes.

What else could be traded for one dollaxl?

(100 pennies.) -

One dollar is worth howmany pennies?, (100.)

One hundred pennies have, the value,of how many

dollars? (1.)

How many dimes ,are worth one dollar? (10.)

This -is like something we have done with numbers,.

2 4
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At this point it is hoped that children will have noticed

that the, 100 pennies, 10 dimes, 1 dollar pattern is

like the place-value ideas they have recently learned.

Make a tabiulation form on the chalkboard.

dollars ,dimes cents

Give a child 37 pennies. Ask what pieces of money he

could trade themfor so that he had the same value but

fewer pieces of money.

Give a child 5 dimes and 2 pennies,. Ask how'this could

be. traded so that value of the money was the same but the

number-D-13f pieces of money was far greater.

G;ye children amounts of money yith'which they must trade

'10 dimes for a dollar to set the fewest number of pieces

of money. Do,not introduce notation $1. or $1.35 at

this time. Cal], the amount had from the chart.

dollars dimes cents

3 5

one dollar, thirty five

cents and relate to one

hundred thirty-five.

Ask a child'to pretend he is going to the store to buy &

toy car that costs 494. Have him count out the money,

all ih pennies, and hold it in his hand. Have another

child.count out 494 using as few coins as possible.

Which is easier to carry?
,

Point out the fact that 9 -pennies are still rather

awkward and that it would be easier to manage if there..

were some coin between a dide and aopenny in value, so e

coin worth more than a penny but less than a dime.

Does anyone know whether we haVe a coin like that?.

What is it.called?

Hold up the envelope of nickels 'and ask what children thknk

pay be in it. Have them guess how-,many nickels are in 'it.'.

Tell them itis a dollars worth of nickels',and have

csomeone count the nickels to find how many'there are. '

25 co
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Does anyone know how many nickels one dime

is worth'?

Remind children that one dollar's trorth of pennies and one

dollar's worth of dimes could be counted so that'there eere

10 pennies for every dime. If Jimmy says 5 nic)tels are`

worth one dime say
/

Let's'see if we can count out 5 nickel 'o

every dime and have enough to go around.

Use the following arrangement on artable or desk.
skt.

.

4

r

9

Let a child do the counting, putting 5 nickels on the

table beside each dime: When he has finished, ask what

happened.

2 5 ti -,-.

O
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IMP

Are there 5 nicker. for each of the 10 dimes

on the table? `Let's try something else. Do you

think there are More than 5 or fewer than 5

nickels for every-dime?

Try to get Children to think, not guess. Whem the idea

of 2 nickels for each dime appears to thew to be the

most reasonable suggestion; have a child count out 2

-nickels beside each dime on the table.

If ten pennies are worth as much as a'dime

and a dime is worth as much as two nickels, how
4

many pennies would be worth as much

>
s two

nickels?

After the idea that ten pennies have the value of two nickels

247

,seems firmly established, ask how many pennies one nickel is

worth. Even though some children at this age know the answer,
o

6
it may be worthwhile to ask them. to count mit a set' of ten

pennies into two sets of five penniek each and to put each'

.set of five pennies next,to a nickel.

When we count the number of cents in ten dimes
. ,

we may count,to one hundred by tens.

Remind children that two nickels have the value of,one dime,,.

Add a nickel to each heap ofesoL.ns and show the children

how to count.it as "ten, twenty, thirty," (moving two nickels

at, once) "forty."#

When we count the number of cents in twenty

nickels we count five, ten,, fifteen, twenty...

We could count the sets of five- pennies, in the,

same way.

Let's'go bank to that toy car Jimmy wanted to buy.

Think hoc-, heavy 49 pennies 'are. We found that

it was easier to carry 4 dimes and 9 pennies.

Now if a nickel is Worth as much as 5 pennies, '

cap we use a nickel instead Of' 5 of those 9

pennies? ,Let's see what ttappens.

. ,,.
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t

Wake the exchange of coins, and count the money for the
N

children. '

Ten, twenty, thirty, forty cents i,ounting dimes)

and then we have five cents because that is whA

a nickel is worth. Forty-five_cents,.forty..;sir

centS, 4:tfoy-seven cents, forty-eight cents,

forty -pine cents. We st1l have forty:-nine cents.
-

011ie children many experiences mixing dimes, nickels Ad AS0

pennies and ask children to count the number of cents.

:

Further Activities:

Place 3 dimes, 2 nicn.les, and 7 pennies on a tables

ofDisplay another set of ccAns which is 2 dirrs, 7 nickels,

and 3 pennies.

Thesear4 intentionally the same number of pieces. Ask

children to determine which set is worth more.

Tell several children'te pick up 7 coins. On a:chart

reci"id the different numbers of cent which a set of Seven

coins may ipe:

7 dimes

5 dimes 2 nickels

7 pennies

are 704 -

are 604.

are 7.

2 dimes 2 'nickels 3 pennies are .334

-
0

Tell a.child to pick up any number0 vof coins which,are 36

cents. Ask another child to ..find, sets of coins which are

worth 36 cents. A chart might be made of these. Each

sos..

child might choose an amount of,money and try.to list 5

different sets of money which make that amount.

.
36 cents

3 Dies 6 pennies

'3 dimes *nickel . 1 penny

36 pennies

_2 dimes 3 nickels 1 penny

6 nickels 6 pennies

4

f



0

pa s bnk, thige 0;

:;les7
Q.

9 -

I

'Write numeral in box at right for the amount

shown.

PUpiltg lipok, page -81:
{-ei

Mary coins needed to make amount shown at left.

Pupil's book) page 82! * .

Write numeral in box at right for the amount
4

shown .

' ° Pupil's book, page 83;

Mark coins needed to mak; amount shown at left.

Pupil's book, pages 84 - 85:

,Mark number of coins designated Vo make amount
A4,

of money designated:
v

0

E4.. °
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Money

Mark 9 coins that make 481.

Mark 7 coins that make 411'.

.
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ADDITION AND SUBTRACTION

A

Background

You may wantto review the background for Chapter 4,

where the fundamental definitions concerning addition

and subtraction were made. We recall, for example,'

tiiti 3 + 5 is the number of members in the set ob-

tained by joining a set of 5 to a set of '3; that

5 -,3 is the number of members remaining if subset
. /-

consisting of. 3 members is removed from a set of 5;

and that adding 3 and subtracting 3 are inv6rS4

operations in the sense that adding 3 to a number and

then ,subtracting 3 from the result always gives, the

original number, and subtracting 3 and adding 3

alio gives' the original.
t.

We introduce the .idea of, partitioning sets in,this,
4 (

chapter. This idea is used here,priMarfl for reinforce-

ment of various number relationships,-but cte shell '

later use partitioning into equivalent sets i the

discussion of place-value and division. Partition%

a set is just separating it into two disjOint subsets.

For example, we may partition the set consisting of
.0

Mildred, Jean, Stan, and Mary into the set consisting

4of Mildred, Jean, and Stan, and, the set consisting of

Mary., (We shall later partition a set into more than

two subsets.)

if

Partitioning Is related to both joining and removing.

Fon exampl4; if ire join the set consisting of Mildred,

Jean, and Stan to set consisting of Mary, we have

'1 tlipoi.iginal set consisting of Mildred, Jean, StaA, _and,

Mary. Because of the relation between joining and ad- ;

ition, We see, that, in general; the number of members

in the original set is equal to the sum of the number

o of members in the two'sets of the partition (in this

case, 4 = 1 + 3. or 4 = 3 + 1) .

2572
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Then, 4 - 3 = 1, and in general; the number of mem,.

bers of the original set minus the number of members of

one of the sets of the Partition is the number of

members of the other set of the partition.

There are also other'Problems which lead,, to sub-
. .

traction equations. ,Fol: example:' If John has 5

marbles and Ted:h marbles, hoW many more tarbles

has John? We pay of pairing Ted's Marbles With

John's; as shown below,

O .

O .1« .-%
John's in; 0'

" ''' 1 .

0$

'Ped's

removing from the sqrt of John's marbles a set which is

1

equivalent to Ted's, and identifying the number of the

remaining set. .Since the number of Ted', marbles is

equal to, the number Of the equivalent subset of Jotirils

marbles, we see that John htis 5 - 3 mol'eArbles

than Ted.
,

The following is a closely-related problem: if

John has 5 marbles and Ted has 3 marbles, how many

marbles must we give Ted so that he has'eS.many as
A

John? Schematically, we can'pose the question as

follows:

.".

0'1--

1,0)

John' s

0:

2(,k,)1

O Ted's

J
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If we remove from the set of John's marbles a sub

whiCh is equivalent to Ted's set, then the remaining

set is equivalent to the unknown set. We conclude

that we must give Ted 5 - 3 marbles.
c.

This last description of subtraction in terms of

sets leads to
%
a formulation which does not depend on

sets, but only on the idea of addition which we have

already. introduced. (Of course, the definition of

additiOn does depend on manipulation of sets.)

,
Suppose again that John has 5 marbles and Ted,has

i

3 marbles, and we wish to know how many marbles to
,

give Ted so the boys. will have the same number of marbles.

The union of the set we,give Ted and the set that Ted has

must be equivalent to the set of John's marbles,.

HenceAthe number of marbles we must give, which is:'

5 - 3, is the answert the following question:.

3+ ? = 5. In the same way, 4 -, 2 the answer'to

44the question, 2 t ? = 4, and so o . This is Sometimes

called the miss.ing addend description ofsubtraction.

It is important that children work with this description

as well as with the descriptions in terms of.'bet mani-
. -

,..

pulation since this will be thelfundamental notion
., .

underlying the subtraction of numbers in later grades.

In general, we try to give the children-experience with

several of the ways that subtraction problems arise.

259

The number line is useful in learning about the liperations

of. addition and subtraction. If wd think of 0 as the

starting point, then each numeral indicates the

number of "jumps" requfiedto get`from the,starting

point to the point markedby the humeral. We may

find the sum of 3 Wand 5'by taking 3 jumps, and

glen 5 jumps, and then reading the numeral (which

indicates 'the number of 'jumps' from the starting

point). )

2.6
r

r .
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0 '1 2 3 4 5 c6 7 41 9

3+5

3 + 5 =8
'

Notice that we do not have to count out 'the 3 jumps:

the-numeral "3" shows where counting: dumps would

have gotten us.

-

The number line can also be used for subtraction:

5 - 3 is the number of jumps fYom the starting point,

which results from taking 5 jumps forqp,trd and then.

3 lumps babkward.

5 jumps f

0
1 2

3' 4 ;40,5 7 8

s

9,.

5 3To
5 7 3 = 2

.
'We note that the number line, which we use

.. . p_ily for*reinforcement and variety, can be

used in"every important war in introducing such :protlems.
-

=--. as- -;8,+ = 12, and 12

juirips
UM S

. -5 6 7 8 9' 10 11 12 13; .

8+4 .

8 +- = 12

12 jump's

. . . .
-' .

1

4;

'4, 000 oo
3 4 5 6 7 9 10 11 12 .13

. 12-7 " '

12 7 =

26 9



VII-1. Partitions and addition

Objective: To reinforce-and extend the chils under-
"

standing of addition by using partitions

of sets,

Vodabulary: Partition.
*

Materials: FlaA nnel board shapes, colored paper shapes

or sets of small objects, sheets of white..

9" x 127 paper, yarn.

Background Note: Partitioning a set into two subsets

simply means dividing it i.nto two parts. Each member

of the set. with which you started theh belongs to'just

. one of the two subsets. The union of the tvusubsets
1011k
is the-set with which youStarted and, because of the

;elation betweeAkdding and joining, each parkition gives

us information on.addition. Thus, the fact that a set

of '5 can be partitioned.into a set of 2 and a set

of 3 shows us that 5 = 2 + 3 and 5 = 3 + 2 (since

joining and adding are both commutative).

Suggested Procedure:

Place a set of Objects on the flannel board. Observe

how.many,objectsare in the set. Separate this set

' into-two subsets, using yarn or any other suitable

item. Observe how many objects are in each of the

Subsets. Repeat the procedure, partitioning the same

Set in different ways. '

Have each child place a .9" x 12",' sheet of paper on

his desk and place for circular shapes on the paper.;

Lay a piece of yarn on the paper so that

you have some members of4the set on one side

ofethe yarn arid some on the other.

261
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What could you call the part.of.the set on

each side of the yarn? (A subset.)

Fred, how many members are in your whole

set? 00

How many members are in each of your two

subsets? (Answers will vary.)

Glenn, how many members-are in your whole

set? (4.) -"k

How many members are in each of your two

subsets? (Answers will vary.)

Continue until all possibld(partitions of a set of

foulohave been found.

Pupil's book, page 86!

Have the pupils imagine that each rectangle is a "fence''
_ .

around a set of things. The two dots represent

A
fence posts". Each set is to be partitioned by drawing',

a from one fence post to the other, as indicated

by the dashed line in the first expple. Have children' .

trace oy r the dashed line in the first example; and

than dig w lines between the fence posts in each of the

other two examples. Discuss, each 'partitioning, having

pupils ihdicate the number of, members in the whole set
e .

And the number of members in each subset.

-c

271
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Place a'set oi" 8 objects on the flannel' board.

What is the,numr of members of the set?
A

(8.) .

Place a piece of the flannel board to show

a partition of-the set.

That is the number of members in one subtet?

(3.)

What is the number of members in the other

subset? (5.),

We can add the 'number of members Of the°

two,subsets.

What is the equation? (5 + 3 = 8.)

Place d set with nine members on the flannel board;,

place a piece of yarn to show fouritand five members

in the subsets. Tell children that it is easy to find

the nrIber of members in the s4 if we add the numbers
a

*

in the two subsets.
0

ft

Ho '\many members are in the subsets?

6, 4.)_

When we add ,,5 to 4 this tells the.

number of members in the-set. We write the

equation 5 + 4 = 9 . ifp could also
.

write 4 + 5 = 9.
- - ........

isplay other sets with 6 to 9 members. .EncoUrage
....._

children to use partitions and addition to determine

the number of members in the sets.

Pupil's book,spages 87 - 90:

These pagesIshow partitions of various sets.' Ask the .

children )o equations :ff each partition.

Pupil's book; pages 91 - 94:

Ask the children to partition the sit pictured at the
P sf-

top of each Page y placing some object across tAe

box. Record th equations, in the space provided. at

bottom of the page.

'27'3
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partitions
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Partition A

A .

0

5N 4- lt=

i

4

4.

90

,
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Partitions of 6. Write the equations.
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Partitions of 9. Write the equations. . .

1
r

/ ....

*.-
t 4.- 9 A h.- 9 f.Z5 1

.* ..

;
e



271

r t°1' (1)

f



Partitions of 7. 16ite th6 equations.

a
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28,1.
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Further AotiVities

ti

273

th.

1. Duplicate s.eets with sets of geometric figures.

4 Have each child partition each set as he wishes,

Then have children work in Pairs, exchanging papeTh

and writing the equations for the partitions.

Tell the children tht yoU are thinking of a set

with 5 members- -that your set is partitioned into

-zwo subseq--and that there, are Nmembers in one

of the subsets. Ask how many members, are in the

other subset. (IC n6cessary, deMonstrate on the

flannel board how children could' use 9a set of 5

objects to wiswer your question.) Repeat vith

othei- partitions of sett with no Ifiore than 5

..
or
0o members.

, a

1

J

he
Oo

a

) )

4

I

0 t
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' VII -2. .loartitins and subtracttont .........;:.:7:-..: ,..

. :.
. .. -.

.." . 1
:

. . .
-=

Objective: :Tore,in.force and extend the childtA under -.4*
.. --. -..- ( .., . .... - .

. r ' ; dtencling of. subtraction and sgYaltioti" .15,..y.'/ , . .
, using partitions of sets.-

?Vocabulary: (No new terms.)

4 #

*.'- Materials: Small objects..'

p

I.. ,

_p

Backgroi.ind NoT;e:

. a set, 3 land

is removed, then

We therefoi-e see

relatio.drb'etweeia

.

If a set of is, Arttif.one into
a -Set of 24 and .*g.: the set

bhe set_of 3 :is the

that 5 ratite

svItrac'fion azid. reto
-' the set of 3,,. it xila

Each partj,t,211, thus lea to twO

We 1a.-d'thcp equations e-.4

fo; each partition iX
- , ..

subse*s; ..

'
ThnOug t . rop2Y.=1 nEr .<,,;CTL.-76,4;44-d" -.

'' _. .cc/Ilan...I:en to use yet of ,---see.17:abae:-....-t.S'
.1"...0.-1. . _ ".?

find Turns and .6ve-wt. yet '.

.-
.two. non,'-equival.,v1t

mastered,.

,.L,..ggesteroc...zaTaTerr=

4.11:1.:1,.'; to --Iva 3...7.1_5,--0:k-frizwir-Lar-:-...,

t IAT,ion" -ire" .-t"-F-,-=

(Z!:e.r

:1.41
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Ask children to make-the same partition again. This

time ask them to remote the other subset.

What set is on your desk? (The subset

' that we Temoved last time.). ,

4

Ark -tah to join the set he removed tothe f4iet that

on -M.'s desk'.

Do. you have the set you started with ?''' (Yes.)

Discuss that removing either ofthe subsets of a

partition leavesthe other subset as the remaining set,

' ' 4 and Fit joining the. subset 'which had been removed to -',

A

the.remainincset results in the set with which they . '' ' "

started.
'

. .

ill Give each-chili' seven objects. ksk the children to

pb.rtition the set'c seven scpthere are threimeMVers,
1 .

one:cf.-the sets.

-

How many ar'e' ix the otter set? (4.)

What equation' can we make ab.but this

partition? (7 = 3 4 or. 7 = 4 -1-..3.)

,If.Au T
1

emove the set of 3, how many

. -members are in the remaining set?, (4 );
1 'T' .
% ' What equ'ition suggests that you are removing
or

a set of 3. from 'a. set of 7? (hppefully,

,,.
...4,ayttaat ..here; are several, equationsCthet are,isu4gested

,,

..;py this partitiop. ,Try ti?iget the childen to state

4 , them: 3 4- If =7, 4 + ,3' =" 7, 7- 3=, 4, 7 - 4 9 .,...
'...,,,,

. . ,
'antinue working wi,t,h pa-rtitions of- 7 and identifying;

the ,4 equ(tions associated-witheach partition.

. -

Pupil's boqk, pages .22 - 99:

Ask the- children to partitfbn the set pictured at the:top

of.the page by plaqing string or yarn across the'box.

,Think,of removing onesnbse-C,Itpich is formed and write

the appropriate equation; Think Of, removing another
4

Subset and writethe. equation.

-r
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Play "Acting out Stories"". Ask a group of ,six .children

to come to,the front of the class to act out *ries.

For example: To act out 6 = 2 +'4, the children sep-
.

drate into a g.roup:of 2?and a gz'oup of 4, and then

the gr¢ups come together: (24- 4 . 6 or 4 + 2= 6)

To-act out 6 - 2 = 4, they begin in one set, and thed"

a set of 2 chtldron move away fi'om the set of 6.

To actout a partition of 6 into a set,of 2 and a

set of '4, they begin in a set of 6, then, a set of

2 moves- one way and a *set of 4 moves the other way.

, (There are four equations for thislayt)' Ask. the other

children to hold up their hands as soon as they think

of an equation that tells about the play, or' e :, ask `

them to write the equation on paper.

:Drathatize problems such as the following.. Children

may use manipulatUve meter-141s to represent the

objects in each story problem.

Four girls and three boys were playing

0

kickball.

How many children were playing kickball?

Can you make an equation about the story?

Billy had 8 marbles. He shared his marbles

with John. 'Billy kept 5 marbles. How

many marbles did John get? .

Can you.itak'an.equation about the marbles?

Sally was helping hep mother set the table.

She carried 4 plates to the table: "Then

she went back to the kitchen to get 3 More

plates. How many plates did Sally put on

the table?

Can you make an equation about the plates?

Ethel and Jim

counted white

cars.anb blue

red cars and

8 white cars.

were counting cars. Jim

cars, and Ethel counted red,

Cars. Ethel counted 6

3 blue cap, and Jim counted,

'Who counted the mdst cars?

,200

281.
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.

Can yoU make an equation, abeut the car'

.Ethel Counted?

olly had nine crayons. She kept some of

-them in a shoe box, but she kept 3 in her

pocket. How many craydh* did Pollylkeep

in the shoe box?

. . Can you:m4ce an equation about Polly ' s

et 16crayons?

Use Drill Dolighnuts to. reinforce the learning 9f:

addition and EiUbtrac4on. 2 + , 1 3 ; 4

5 - and 6 - 'Maght now be appropriate. (Instructions

for Making Doughnuts ate on pageo' 283.)

' Pupil's book, pages 10Ct

d Each box 'show's a t which fLis been partitioned. Write

two'addition and jwo subtraction equations suggested .

the partition



e

4

45

41/1.

283'

c .

.

. r

Doughnuts" may be used td advantage for additional

practice in adding and subtracting, both for the basic

facts and for encouraging mental coMputation later,

e.g., 35 + 4, 49 -'6, -etc.

.

.

P

,For each child in the class, prepake a Doughnut/. Cut

from cardboard, tagboard, or other'eav stock. Circle
1 P

iS 4. inches in diameter, center hole is 1' inch in

diameter. (Use red felt, en to write, the numerals on

one side and blue felt n to write /the numerals on the

*other side.)
,

Blue side
;

6 Red side

Give each child a Doughnut and a, sheet of newsprint,

9 x 12. Tell children to fold paPer'in half (to yield

two sections on each side of paper, each 9 cf5T.

Have Doughnut placed on paper so that zero is at the -0
a

top and there is room on each section of paper to write
e

numerals around the edge of the bOughnut. Tell'children

to hold Doughnut still, not to.trace around it, but to,

write on paper through the hole in the middle "4 + ".

Beyond the circumference of the Nughnut, on the newsprint,

they should write sums of 4 and the numbers indicated

4

on each s4ition of the Doughnut.

Next move fougluiut to.another sectiop of the paper.

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

For exaMple, "6 -" might be wri/ten in the center

of the Doughnut. Childienagain write answers around

'the eoughnut on the paper. This can be repeated whefi.-17*,

'292
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J

the paper is turned over.

A,

When all - four sections of paper are used, 40 , problems

have been done if blue side is used, 24 if.r5d side
1 7 ..

is used. Only the centtr entry and the answers appear e
. I.

.
. ,

for each"seciion and ar\necessary in making/a key for ,
, .

checking papers. - .

.

.

i

' book, pages 103 - 104:Tom_
.

As4ithe chifdren to fill in the blank spaces in the

tables., You should fill in a similar addition table

on,the chalkboard 'before asking the children to do

these sheets.

'1

book, paE;,-.',: 105 - 106:

Ask the children to, fill in the blapk spaces in the ,

subtraction table.

PuTn's bo6k,page 107:

*4610c 4%.

'Ask the children to look at the sums in the left hand.

column and to'circle each which name& 8. Thosewhibh'

flame ten in the right hand column are to be circled,

Pupil's book, page 121.

On this 'page the pupil is to ringthe'sum or difference

which names the number listed at the top of the.page.

Pupil's book, page 109:

Mark'the box alter 7 with red, after 8 with glue,

,after .9 with yellow; we use these'as keys. Ring.in
. s

red each name for 7 in blue each name for. 8, in

. yecllow each name)fo °

1./ 4

293
sr;

'

I
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* Further Activity:

o

The addition chart can be'used as arestiewof addition

.It can be used to solve au equation. 'if a

number on the top is addpd to a number on the left,

place a El (which may be (but fro-in plain whfte.

paper),so,that the numeralsinearesi the shaded. )

edges (left of si,de 'x, and above side 2) are the -'
)

numbers which, you' wish
-

to add., The anSwgr is the number

r at the point wilere the two sides Of the CLIjoia (darker

.

shading). )
/ .

Sri

."

4* Pupil's book, page 1104 ,- , 1 '4
, dr '

Direct ch334ren to write the. equation Which was completed

when A was thp ahswer. C6ntinue with B, G,'D, etc.
.J

. . 1'
- . .

a a'
1

7,

. .

sr

9

o ,

Cr

285,
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Equations.
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Equations

287 _

7 3 +

7 3
j 7

1.
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Equations

,

1

,

// + 6 = /0.

to 1/

and + . ,... ' /e

and /.0 - . t

. ,
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Akition

. Fill in the tables.
,

J
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Addition _

Fi gin the tables.



Sularaction,

Fitt in the tables:

0

ti

I
"

291

I.

* .

64 4

1

40'

.

4
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292

Subtraction

; 'Of inlihe tables.,

301
.106
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I,

294,

Which are equal to 7?

a.

1

± 7

ib

Which equal to 9?

3

1

108 303
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the equations:

. 6

A,..c...-
7,0
..*0'..

V

Write

°S

-2-) 8 - 9

.

.
:;

0 ..

...

-3+1-7..2/
171

71"

1/f ,9 -7
E =

F 2+7 9

0

45



`VII-3. Addition-and subtraction on the number, lint:

Objective: To extend the children's understanding of addition'

'suCSTotractiOn by using lthe number line.

r '
VOcabutary: , :(Noinew

..-

words.) ,

a 1
, K f -:- f ,aw,

$ . f F i

Materials: (possibly, .i&onstru otion

.... ,

Suggested ,Procedure:
.

The number line 1,which was introduced in Chapter 2, lion 3)
I

may be Used as ?fa§ :aid Int alidition;.,an subtriatition. !!' ," ,

:, -.. ',. , /

\ iReview, carefully the fact tht the numeral on the line shows

the ntimber'of jumps from the starting point, 0..

:Paper for number line:) It

Find the,pointson the number line which shows that

you have taken. B jumps from theostarting point, 0.

Find the,point which shows that you, have taken 3

jumps, from the starting point, 0.

Find the point. on the number line which shows that

you have taken' 0' jumps from the starting point.'0.

Find the paint which shows that you have taken jumps-
Jai A,

and then,' 2 jumps, from ,the starting .point 0.

If this is difficult, ask wihrld to point to the place On

the number lite which shows-that he has taken 3 jumpb from

the starting point. Use a pointer or pencil to indicate the

point on the line. Ask him not to go back to the starting

point but to take two more jumps. (It may be helpful to

think,of this as a "stop for a rest". A number line drawn

on the'floor can be used if necessary to dramatize this

idea.)

Now that You have taken '3 jumps and 2 jumps

from the starting point, where are you on the
4 -

number line? (5.)

This tells

Write the equation,

If we have

the number

us that three plus two equals five.

3 + 2 = 5. N

a story problem, cah solvp it on

line if we know the numbers which we

want to add.

306
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off

ha

Jerry had 5; books.

He bougirt' 2 books.

How many books does he have?

What is, the number of books which Jerry had

to begin:withl (5.)

.,. Ask a child .to take the same number of jumps from the

starting pdint on a number line as'the books Jerry had.

',How many books did Jerry buy?,

(2.)

. f

Ask the child to take that many mere jumps on the number

line, this time starting at 5. I. 1

( '

What i the number of(jumps Uat_iou_have_t

(7.) I

We,wanted to add, 5

numbers of jumps on

we have taiten; 7 j

and 2 books' if j
4. .

of books. Thus,

Subtraction

and 2. When we take those.',

he number line we find that

ps. The set of 5 books '

fined would be the same number

+ 2 = 7.

pray a number :line on the alkbOard.

'If
Write the equation, 6 - 3

To complete thi equa

six jumps on t numb

child to, do this d eitfi

on we st first take

line. .tart at O. .

to ma the'point where

he stops or td draw the curve w chsho thenumbersof

. jUMps.

o-

To solve the equatiori i e must .ubtract 3 frog

six. On t number li this eans we will have

to go back three jumps

Ask a`child to touc the point w ch shaw where you would

be if yoU want ba three jumps om 6. DraW the curve

which shows you h e gone back 3 jump;

.44
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111.

299

i ., '41-, :

.,'
. - Where-dig, we itop.:t 's time? (3:)=4

WhOn'we went 6' steps forward and back 3 steps, .

.

', lea stopped at 3. This is one way of showing that

6' minus -3 eque4s 3.,.

1t may be necessary to use a line which i's drawn on the floor
,-

,,,,..-for-the first work with subtractionon thenumber line. This

2 5 6 7 8 9 10 .

would enable children to take jumps fOrward and then to come

`back on the number line.
- ,

Some children have difficulty using the,number line to ,

a
complete equations"because they are confused by the numerals

1 at which they and looking while they,count the second set

of jutps.

'Two ways to use the mber line are given here. YOuumay-

,.0,Want to develop one'to a great extent and .exclude the other

ortryto uae both Of the ideas suggested. -

1. Make a number line on.a piece orcardboard or oaktag

12" x 36". This shOuld be large enough for L11 children

to see. Fold the top of the paper to cover the numerals.

. 0 ,

, c

(Figure 1) Place a pencil on the

starting, point. .(0) Take jumps

on the number line which corres-

pond to the set'-to which another set

i* joined ink the 1:1oblem. '(Some

children will make,one jump_at

, itde' (Figure 2) while other

children will. go to five: in

one jump (Figure 3) .)
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Figure 1 (Open)

\ Figure 2 {Closed;

,Figure 3 (Closed) '' -IL
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Move the pencil to.that point.

Some - children may need to move the

pencil as they take each jump.

Keep thepencil on the last point

and unfold the page.. The pencil

will be on the point which tells

the total,numbecTh' jUmps.- (Figure 4)

°

\frigul7 4 (Oper)..

0

Pupil=s bdok, pages 111 - 114;4 have been designed

to use An this wayi'

Some children may leavethe page unfolded to find till point

which shoys the number of the first set, then fold the page

and take jumps which correspond td the second set and open

the page to-find how many jumps in all. Children who are

4

not confused by the numerals and can use the page without

nee9iing to fold it should"be encoUreged to do so. Sub-

traction is devepea by finding the number of members in
Ar

'thv setlescribed and relating the removing of a subset

to "backing up, onAhe nuMber41ine. This page may be

helptul in solVing other story problems or incomplete

equations such'ai 3 + 2 = Pages in the pupil=s ,

book should not be used unless children'have toad nough

experie0Ct with this number line to use It independently 414

and without difficulty..,

2. Draw_a number line on the chalkboard.

ole

0 1 2. 3 It_ 5 6 7 . 8 9

Write an equation, 3 + 2 = 40C

Place the chalk on the starting point. Alt a child tOlput

a finger on the point which tells the number of fi'mps

corresponding to the Aber of the first set. The

should touch 3.) Draw a curve from the starting pint to.,
the point the child is,touchAng.

. -

309



_

°301
0,- ,

- 7 . p
c I% .

.4,
.

1 .

Now, using 3 as the starting point a* where 2 more jumtsap,

would take.us. (.Child shOuld now touch 5.3 ]raw a curve, 0

."

from the' 3 to the 5. This re PXeseAts the second set of

. jumps. '
.

,
. ,

, -
e

R

0 sl 3 4' -5 6 7 8 -c.)

.0
.

),

.

TI:point where the last curve ends tells the number oft: ,

4

#

jumps and enables the children to complete the equation.
A

Pupil 's bobk, pages 115 - are designed to be used

Ap this way.

HeaVy plastic taped over
cardboardon which a number line,

has been drawn
can be useful as an aid to independent work.,

- The child. Can mark with a crayon the curve which shows he . -.

,
jumps by has taken Wend then remove the mark with- a paper.

.

toWel and use the dame number line again.

o,

J' /. .

' ."
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Fold until edge covers Numerals

.4

0 1 2 3 4 8
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0
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10 1 11 12
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Use the number line,
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Use the number line.

0 2 3 4 5
*407.7.....

3 + 2

0 1 2 '3 4' 5 6 7 8 f'"9

1 2' 3 5 8 9

L

dr,

117
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VII-4. How many more? .

Objective: To find how many more.members there are in-.

one set than in another set.

Ajocabulary: (No new words.)

Materials: Material, such as apples and lemons for flannel

board display, flannel pairing symbols, two

sets, of numeral cards, (Sandpaper or flannel
4

stript on the back of the card will make it

stay qn the flannel board).

Background Note:

Recall that one bet has.more members than a second set if)*

when members of the first are paired with the members of

the second, there are members of the first left over.

In this lesson we continue development of this idea. 1)5r

using subtraction to find how many more members there are in

the first set. We say that there are 2 more members

in a set of 5 than in a set of 3 because, if we pair

members of the set of 5 with members of the set of 3,

there are 2 members left,ver, ye also say that there

are 2 fewei members in the set of 3: -

est d Procedure:

Ask a chil o place a set of 3 apples on the flannel

board. Ask another child to place a set of 5 lemons on

the board.

Ask whether there are more lemons, 'or more apples,"and ask

whether we can decide which set. has more members than the other
, -

without counting. Bring out that we, can accomplish this

° by pairing the lemons with the apples. Have one of the

Children.show the pairing with pairing symbols:or with yarn.

Ask how" many more lemons there are than apples% (2.)

ENplain that we say that there are 2 more because,,if we

remove the set of lemdns that are paired .eb apples, the

remaining set has 2 members. Displarthe.numeral cards

for the set of.lemons, the set of apples, and ask the

t

.

32?
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_children if the, can make an

.'-observing that there ,are (5

apples, and that 5 = 2

'how many more lemons-7- Also,

is suggested by this problem

*

equatibn about these sets by

- 3) or 2, more lemonsothan

is,thetequation which 4 us

ask how the equation 3 + 2 =

.",,Repeat tis procedure with other sea, in each case dis-
-.

playing the pairing and expressing theequation.

Give each child some smell objects. Ask each to place

a set'of 8, members on one side of the dpsk, and a set

,.. of 5 members on the other side. Ask them how many

members are in the first set: Ask what equation (4scribes

the problem, and display-the equations which are suggested.

+3 =8 _8 5 =:3

Repeat,'sometimes with the first set having,mo,re members

and sometimes with the second seting more members:

Pupil's book, pages 118 - 124:

Ask the children to first find out ,how many members are

in each set. Then ask7them to pair the members of the

set on the left with the members of the set on the right.

They:are then to decide which set has more members, and.

hoer many more.

o

(You may want to followup the work on the pages by asking
____

i
_ .

.how children compared the sets. This Would alsO be helpful,

to develop an awareness of the ways in which children find f

ie

out how many more.
1

:Some children will have Paired the Sets by touch' g or

marking the same number in eachset: Some ,children will

"' havesubt'racted thenumbers; for this you will want to
i ,

showAthequation 6 - 2 = 4. Some children will have

thought of the additional number of members needed in

order to have equivalent sets; for this you will'Went

. to Errite the equation 2 + = 5.) .
lit

St
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Problem Solving:

Give each child some small objects to work with atthis.desk.'
t

Ask the children to select sets of objects equilialept,to

objects in the stpry problems.' Naice that the problems
-

'differ in the kind of set operation-- joining, emoving,

partitioning. In these problems,'children.shoulp,

expected to find the number tobe used in answering the

question and then answer the question. Ah equation is not

expected.

Tom has 6 marbles. Joe has'only 4 marbles.'

How many more marblet has Tom than Joe ?-,

Jane had 3 crayo6S. Then Mary gave her 5

crayons. Now how many crayons does Jane have?

Bill had 9 cars ald See took 3 of them.

o

How many cars does Bill have?,v--

Sharon had 5 apricots. John ,had 8 apricots`:

How many more.apricots did John have than Sharon?

Sara -has 3 more dolls than Susan. Susan has

1 dolls. How many dolls. does Sap have?

324
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*7-,j, Corriparing Sets
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.
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Comparing Sets
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'Comparing Sets
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Comparing Sets
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,Vu-5. Problem solving and equations

Objective: To use addition and subtraction to solve simple

story problems, and to find missing numbers in .

equations involving addition and subtraction.

Vocabulary:(No new words.)

Materials: Sets of small objects.

Background note: There are several differentso'rts of

problems which lead to addition and subtraction equations.

For example:

One set has 4 members and a second get has 9 members.

How many members must I join to the first to get a get

equivalent to the second? (4 +0= 9: or 9 - 4 = 0 )_

One set is joined to a second set. The second set had

4 members. If the set obtained by joinrng the two sets

had 6 members, how many members did the first set have?

(0 + 4 = 6 or 6 - 4 =0) e

A set has 4 -members. How many members must be joined to

. the set to get a set of 6 members? (4 +0= 6 or

6 - 4 .0)
This lessoh is devoted to problems of this kind, and to the

equations that these lead to.. You should be careful not to

classify problems by'type, and to encourage each child to use

his on method of thinking and to be as imaginative ag

possible in approaching the problems.

Suggested procedure:

o

Begin with an equation such as 6 0 = Explain that this

abks us to name the numberVhibh added to 6' will give a "sum

TYy to get the childreh to visualize the equation by

using sets of objects. Continue with equations like.

3 + 4 =and 1:3 + 4 = 8.- Do not point out different types of

equations, but try to get the children to examine and visualize

each equation question as it comes.

i%

rl ()
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Pupil's book, pages 125 7 128:

. .
. Ask the children to complete the equations. Suggest

they use' sets of objects if they have difficulty.

The next step is to present story problems, to find equations

which describe toproblems,"and.to name the missing number.

Continue to have
v
the childten use sets of objects to answer

the questions.

I The folloving are examples of story problems:

There are 9 saucers and 4 cups on the table.

How many more cups do we need if'we want to put, a

on each saucer? (4 +0= 9, or 9 - 4 =0)

John has 4, cents and'Sue has. 7 cents. How much

must John save to have as many cents as Sue?

(4 +0= 7 or 7 - 4 = E)

Mary had two ribbons.

Her mother gave her some ribbons.

Now she has seven.

How many did her mother give her? (2 + 0= 7 or

0
cup

7 - 2 = 0)

Tom had six boats,.

-He gave some to Billi

Now Tom,has fivle boats.

How many did he give to Bill? (6 - 0 = 5. or 5 +12= 6)

Gordy has 5 guns.

Eddie has 7 guns

How many more guns does Gordy have? (No equation.)

Ben has 8 mapbles.

Three are red.

The rest are green.

How many are green? ,(3 + 0 = 8 or 8 - 3.. p

tt
.
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Mark had three cookies.

He ate some on the way to school.

Now he,has only one for lunch.

How many did hefeat on the way to school?

(3 - [D= 1 or 12+ 1 = 3)

Karen had three _caps.

Tier gave her five caps.

How many caps does Karen have? (3 + 5 =

Bryan bought some lc? cream cones.

Four were vanilla and the rest were strawberry.

How many did he buy in all? (No equation)

Jack's father gave him three model rockets.

His grandfather gave him five.

Jack gave ofae of them to his friend Douglas.

How many rockets/does Jack have? '(3 + 5 = D and

8 - 1 = )

Display an 'equation on the chalkboard or flannel board, for

example, 7+ = 9. Ask the.children to make up aistory

that goes, with the equation.

321

Ask the,children to ;lake up story problems,I'disCuss these, and

find equations (if there are any) that go with the stories.

Write the following story on the chalkboard:

Mary had 3 cookies:

She gave 1 cookie to

Find how many cookies Mary had thin.

Read the story to the children or have it read by an able child.'

Encourage the children to recall some of the ideas presented
Ow

previously; (Chapter 4) namely:

4

(1) Story.problems ask you td find something. You may

be asked to find the answer to a question.

334
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(2) Some information is given to help you solve' the, problem.

Sometimes not enough information is given to solve

the problem. 1-

(3) ,Thinkifig aboutsets,_)quivalent to the sets in,

the story, helps us solve story problems. (One

, child might demonstrate with set materials to

§how Mary's cookies.)

(4) We can write.an equation to show us what number

we need to use in the, answer but the equation

is not the answer we are asked to find. (The

equation 3 - 1 = might be written on the

chalkboard at a spot removed from the story itself.

Remind the children that the 3 in the, equation

says nothing about cookies, it only names the

number "3"., FOr this' reason we musigiwaye tell'

what it is that yas found: In 'this case, we

might say, "Mary had 2 cookies then.")

(5) We can use what we know about solving one story

problem to help us solve'other story problemA.

-Erase the equation from its place on the board and write it ,

directly under the story problem. .Write the following story

on the chalkboard:

' Jackhad some toy cars.

Mother gave Jack 2 toy boats.

Then Jack had 7 cars,and boats.

Hbw many toycars.and boats did Jack

havq to begin with?

Ask a child to show sets equivalent to the sets of toys.

Discuss what set operation could.be used to find, the answr

to the question. Ask what equation describes the set

operations and have it written on the board, directly under

.the,stOry, Continue by telling the children the following

stories. In each case have the children tell what equation

. they can use to help'them solve the problem. Would it be

' like the first story problen, a subset.Femolied from a_iet,

335 (
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using an equation that shows one number minus another
.

numberisor would it belike the second story problem, two

'sets joined, and use an equation that shows one number

plus anotherhumber? Have the equation written and the

answer to the p;Oblem given.

1. Father had 3 rages and 2 shovels.

How many rakes and shovels did Father haye?

(It is like the O&)nd equation. 3 4: 2 =.1),
,

(Father had 5 rakes and shovels.)

Beth `had 4 new dresses.

, Mother bought some More new dresses for Beth.

Now'Beth has 6 new dresses.

Find how many new dresses Mother bought for Beth.

(It is like the second equation. 4 + 2 = 6) 8

(Mother bought 2 more dresses:)

< Jack had some red apples.

1 Mary took 5 of them for Mother.

Then Jack had 2 apples.

How many red apples did'Sack have-to begin with?

(It is like the first equation. .7 - 5 = 2)

(Jack had 7 'apples in the beginning.

4. Mary had some sticks of gum.

She gave 3 sticks to Joe.'

Find how many sticks she has now-.
o

(You can't solve it. You must either know'how

many sticks Mary had to begin 1.A"11 or how many

she has now.)

-Phpilts book, pages 129 - 122:

Read, each of the stories aloud to the children. In some

cases it may be well to ask a less able child to reread

the story after it has been read once. The pupils should

-33 . A
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:

' then berdireote6-to complete the page by drawing more

objects as needed_or crossing off the subset.which is

removed. The' equation mbich,may be used to helb..solve

the problem is to be written on..,the line and the Ilinswer

sentence completed by filling in t4ce 'blank. Let those

children who are able complete the page independently.
. ,

Give. individual help to those children' who_need.it.,

Pupil's 'Gook; pages 129 and 130 are to be ustd131-4tds way.

Pupil's book, pages 131 - 133; children should be directed

to use O's to show sets equivalent to the sets of

obje.cts described in the story. Be sure to reaethe

stories aloud before the children begin to work indepebdently.

Give individual help whenever needed.

337
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Complete the equations.

I

1 0

e7 1 .01

4V

re) i

3

2
9

;

.
v

325

6

3
()

0 4. 7. 7

A



L

)

Complete the equations.

I

8 3

4 -0

P.

6

1.0- 2

9-

I.

o

.)

4
t . '

4
1 .

0

lommem.mgg 6
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Equations
Write + or .

2 -r--

di

,3 MNIM

2

I = G

1-1. t 4 = g

1
°10

4. 3

5* -1- 2 =

0 k

5 = 3

,;... S=

I g =-

' )

6 3 = 3

41-

1 fri- 0=
,

.tb

3 -I-6' 9 :

6

it

I +-

.128 3 4
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Solving Problems

Sam wants 6 toy cars. Problem Picture

He has 4 toy cars. J.

Find how many toy cars he must get.

2.

Sam must get 2 toy cars.

Pat had marbles.

He Pre 5 marbles to Dick.

Find how many marbles pat had then.

Pat had 171 marbles theri.

Problem Pictu e

3: Nan had 6. bOoks, Problem, Picture

She,,gbt 2 ne1v books.,

129.3 4 2

"",
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`",-. Solving Problems

Bob's dog had 3 puppies-.

His cat had 4. kittens. -<

Find.how many baby animalsLBob.

had.

-fr 4:= 7

Bob had 7 baby animals.

Problem Picture

2,, Mother needs 0.candles.

She has 6 candles.

HOw many candles must she get?

611

She must get 4, candles.

Problem Picture

0. '. & 0, .4.,

...

3. Mary had 8 toys.

Torn took 3' of the toys.
, ,

Find
90

show many toys Marytad then.'/
Alio'

S7 -3 = S-

343
130



Solving Problems

333.

1. David had_,6'loy cars.

Ile gave 1 car toJim.

Fipfl how many cars'Dkid has now.

r

DaVid has toycars now.

Problem Picture

Salty has 2 crayons.

She needs 6 crayons. ,

How many crayons musfshe get?

- 2 1.-1/:-'6'-e'v
.

-Saliyrilust get crayons.

°Ptoblem Pictures

r

4_

. I

p

3. )Joan had 2 cookies. Ptoblem Picture .

Mother gave 2 cookies .to Joan.,
-4'

How-many cookies did 'Joan have then

cookies then.

ti

r
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Sating Probtems 11.,

Jane wants 4 dolls.

She has 3 dolls.

How m,any dolls must she get?
,

2. Susan had 6 ePok-ies.

Spot ate 2 cookig:
w

4 Find how many, c.adies Susan had

.

,

Prhiem,PiCture

6.-,2 =

'Susan had ,cookies then::

c.

4

Jaclfrfiad 5 beats. r

He made 2 .more boats.,

How many boats did Jack have Then?

Na. 3
1'
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Solving Problems

1. Ann made -10 cookies.

Shb`gave 3 cookieS to Bill.
a.

How many cookies'did Ann have then?

lo 3 =- 7
A

Then. Ann had 7 cookies.

Mrs. Lee hail. 3' hats.

_She got, 2 hew hats.

Find how many hats she has now.

Mil. "Lee has - 5- hats-now.

t

.41

)

..

Mother baked some cakes.

She gave 4 cakes to the church. .

.1

Then she had 2 cakes'..-
.

How many cakes dicLMother bake?

2 #11; :1/172::

4

is

Mother baked crakes.

.
.141

C'

7
g

'

.131346
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VII -6,, Addition'' and Subtraction: numbers greater than ten .

. 17----- .

,Objective, To begin the study of addition and subtraction

of numbers'greaterthan ten.

Vocabulary: (No new words.)

Materials: Sets. of small objects foi counting.
4

4

Teaching Note:
-

A

This leison contains a sample Presentatibn of addition

and subtraction of 2 digit numbers. _The\tvg.pher may

pursue this as far as seems appropriate with her class.

Suggested Procedure:

Billy's family is going on a picnic.

His smother put ten cookies in the:basket.

Billyfput in thirty cookies.;

,How many cookies are in the basket?

We can add Ole number of cookies that Billy put

in the basket to the number his mother put in-

'the basket't5 find the number of cookies.

We'would write the equation 10. + 30 =. .

'To finis the equation 'we ed.to add the

ntunbe s. It may help us to think of the number

iv of ten ie10,, and in 30 arid. add the tens.'*

.
How many tens are in ten? ,,(1.),'

How.many tens in thirty? (3.)

If we add 1 ten and 3 tens,low,many tens
. . , .

will we have? (WO
f

.

What &Ara call 4 tensy (Forti.,)

lilien weidd 30 to 10.'we have 40,- we, finish
1,

the equation 10 + 30 = 40. %

1
.

,

.
.

..neces*Saril bundles' of ten objects each' should be Available,

to use as an aid in selvilg these problems.

_
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Develop the following problems in the same way.
0,

Jerry found forty rocks in his back yard.

He put,them in the fish bowl in,his room.

On the way to the store he picked up ten rOcks

When he got home he put them in the fish bowl:

How many rocks does he have in the bowl?

Perry has fifty rocks in the fish bowl.

40 + 10 = 50f)

Alice had twenty pennies in her purses Her

mother gave her twenty pennies. She put them

in her purse; too. glow many pennies are in

, '0;44" Alice's purse? (There' are forty-pennies,in

A: 000 s .4 )

fo
/

"0
toys did. he take? (Carl took fifty toys, to

Bob's house. 20 ; 30 = 50.)

Carl has eigtity 'Plastic army men.' Be has\

twenty plastic army trucks. He has thirty,

piOstic any jeeps. He took hts trucks.

and jeepS to Bob's house .L:play. :How many

k
These problems involve removing a set:

41/b

Steve had fifty marbles. He traded twenty

marbles for a kite. How many marbles did he '

keep?' (Steve kept thirty marbles. 50 - 20 = 30.)

Frank found forty sea shells while he was at the

beach. He gave twenty to is friend David when

he got home. How many sea shells did Frankkeepls,

(Frank kept twenty sea shells. 40 - 20 = 20.)

Shirley has twenty,paper dolls. She haS forty

paperaoll dresses. She left ten dresses at Marys

4 house. How many dresses does she have to play

with at.'home? IShirley has thirty dresses to play

rth. 40 --10 = 30.)

'"John has forty pencils. He. gave ten to his brother
,ferry. HI many pencils does his brother, Tim,

have? (Cannot be solved with information available.)

3 4 0

4

335.
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Blace.tWo set's of small objects on a table. ,D9 not tell the

number of ob in each set.

HoW can we find how many objects we would have

if we joined the sets?

(Pupils may suggest that they could join the

-sets and then count all the objects. This

- procedure should then be followed:)

Blew two newsets of Objects on the table. Now t111 the

children the number of members in each set as you place.

them on the table. (Be sure that joining the set of ones to,

the set\of ones will result in a set of not more than 9

ones.

This set has ,22 members. We willijoin to

it a set with 36 members. How many objects

are in.ogr new set? Can we find thenumber of

members in our pew set without counting each

A. member? Remember, you know the number of members

in e:ach.of the .sets.

Psue suggestio4&that children may give. If not suggested,,

a4k a child to arrange the set,with 22 members as sets of

ten and-a set-of ones. Another child should arrange the set

of 36 as tens and ones.

How many sets of ten are in,the set with 22

nembers? (2.)

How many sets of ten are in the set.with 36

* members? (3.) I

Join the set of 3 tens to the set of 2 tens.

How many tens in all? (5.)

How many ones in the set with 22 members? (2.).

How many ones in the set with 36 4members? (6.)

'Join the set of 6 ones to the)set of 2 ones.'

There).are how many ones in all? (8.')

We have 5 tens and 8 ones.

How many are in the set? (58.):

349
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Show children an envelope. Tall.them that inside is a set

of' sticks. There are 45 sticks in all. Show'them another

envelope. Tell them that this one has 23 stickS in it.

Tell the children we will use the numbers to help find out

the number of sticks we would have iY we joined the set

of 23 sticks to the set of 45 sticks. We will do thiq

by adding 23 to 45.

How many tens are in 45? (4.)

How many tens Are in 23? (2.)

If'we add. 2 tens to 4 tens7 what' is the

number of tens ?. (6.)

On the,ohalkboard,write' 4 tehs + '2 tens = 6 tens.

How maw ones are in 45? (5.)

How many ones are in 23V) (3.)

If we add. 3 ones to 5 ones, what, is the

number of ones?: (8.)

On the chalkboard, write.5 ones + 3 .ones = 8 tines.
N

. t

,

:.., We have '6 ,tens'and 8 ones in all.

How many sticks are i

I
the envelope? (68.)

Join the sets, group into tens d ones, countthe sets

.- of tens and sets of fines to chbckthis work.
- . . . ,1 ' .

Place a set of objects on the table. Do not tell 'the number

f
of members.

.

' If I remove 21 members of the set, what will be

the number remp'ning? -(We will rieed.to count the

members of the remaining set in order'to find out.)

J

Place another set on the table.

and 8 ones.,

Arrange-the pet as 4 tens

This set nds 48. members. Now I will remove

a subSet'Of 21 objects. How many objects are

in the set that remains?

(Remove '2. tens from 4 'tend.) What, is the

number of tens remaining? (2; tens.)_

(Remove 1 one from 8 ones)yt Whatis the

number of ohes remaining? (7 ones.)

4
a
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The remaininfi set has 2 ten's and 7 ones. What

.01 is the number-of mehb-ers in the remaining set?

(21%)

Show the children a box:

are 57 beads.

Tell them that inside the box

If I remove .34 beads, how many beads will be

left in Ine box?

Tell the children We can use numbers to find the number.

of members in the remaining set. We do this by subtracting

34 from 57.

How many tens are in 57? (5.)

How many tens are in 34? (3.)

If we subtract ..3 tens fit*

the number of tens? (24)...

On the chalkboard, write 5 tens - 3 ten 21 tens.
0

tens, what is

How many-ones are in 57? (7.)

How many opes are in 34? (4.)

If we subtract 4 ones from 7 wp.s, what is

the number of ones? (3.)
0-

.0n.the chalkboard, write 7 ones - 4 ones =:'q, onus,

tr.

We have ,2 tens and '3 ones in the remaining

'set if we have subtracted the numbers correctly.

,How many are-in the remsinin6 set? (*23.)..

'Remove the set of 34 beads from the set of 5? beads.'

Count the nuniber'of members in the remaining set in order

to check this work.

)
3 51.

arm



Chapter VIII

ARRAYS _AND MULTIPLICATION

Background

Section VIII-1 introduces the idea of array. 'An.array

is a rectangular arrangement of objects into rows, each row

containing the same number of ob3ects% Shown below is an

array of 3 rows, each row containing 5 xis.

z.

x x x x' x

X x X

x
.ct

x x

The objectsin an array are called its members. These need

not be all alike. Here, for instkance7- is an array of 2

tows of 3 Members each, all different:
4

339

Arrays may also consist of rectangular arrangements of flannel

:board objects, or blocks on the floor, or drawers in a,cabinet,

or panes in a° window, or compartments in a carton, etc., etc.

If an arrangement of objects-in rows does not have the same

number of members in each row, then it ii not called an array.

Arrays are used in defining-multiplication. When_ we,

multiply 5 by '3, for instance,. the result is aefined

as the number of members in an array oE':'r rows of 5

members each. In counting the number of members in an array 4 \,

of, say, 3 rows of 5 members each,,children it:led to

count by rows (5, 10, ,-15) and to say,'"Three filres are ,

fifteen." There is then an easy transition, in Sectiori

to the statement "Three timesTive is fifteen."

The furtHer transition to the equation '

3 x 5 = 15,

3.52-



using the multiplication sign, can easil be made if the

teacher feels her class...isready for this: It should be

'noted here that no mastery of multiplication facts is

expected.in this grade.
.

Section VIII-3 points out two simpl.e properties of

multiplication. The first of these is that multiplying.

numbers in either order always gives the same result.

For instance,
(

Arrays make this very easy to see: when we turn up on end

an array of 4 rows of 5 members each, we get array

of 5 rows,of -4 members each.

By considering an array of just 1 row of, say, 3

members, we see that ."

1

1 >: 3 = 3.

Similarly, 1 times any whole number 4.s that number.

Also, by considering an array of 3 rows of just 1

!member each, we see that

3 x 1 = 3, N.

and similarly, that any wholenumber times 1 is that number.

4.

3.5.3
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Arrays*
oo'

Objective: To introduce the idea of array, and td fine

the number of members in an array by cour'inb

e by rows.

'Vocabulary: Array, row. '

Materials: Counting disks, buttons, beans, or other small

, objects; felt cut-outs for flannel board;

hundreds-square paper.

Suggested Procedure:

Giv,e each child a set of 20 counting disks or other small,
-

objects. Ask 6 children to select 2 of their disks to{

put into a box in which you will collect them. When you

have Collec'ted the disks', discuss with the class the fact

that you have, joined 6 setS,.and that the sets Were

equivalent to each other, each having 2 members. Have a

child count the disks in the box to see how many disks are

in the union.

a-

34l

'0 0

' 0 0

- 0 0

0. 0

0 0
e

0

Suggest that'the disks be arranged in rows, with 2''in

each row, and showthat irt this arrangemem;001.t is possible

to count by. twos. Explain that this kind of arrangement

is called an array. It has. 6 rows with 2 members in

each row. There are 6 sets .of 2, and hence t o_s , ,

or 12 members in the array. Explain\that an ra F is an

arrangement of thingsin rows in welch each ow has the

ii.same'number of members. Point to arrays o window

panes, bulletin board pictures, etc., ar draw on the

chalkboard pictures of arrays of different kinds; 5 rows
.

of 4 members each, 3 rows of 8 members each 6
.

,

rows Of 5 members'each, etc., and have children observe

3 5
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/
_/,'

how they know they arvarrays. Ask children t give otheil/

.
have

'

examples. Point out that unless all rows 'have the same number

of members the arrangement is not ,galled anarray., Give
.

. examples of aiirangements- that are not arrays.

Return the disks to th4 children and ask them to hake an

array (demonstrate-again,,it necessary) oft ,4 rows with
r t

2 members ip each row. 'Ask how man5yDembers,there are in

the whole array. Continue, in Ve same way, having other,

arrays wikh 2 members in each row.

Havec4ildren make arrays of 6 rows with 2 members in
oft

each row, again, and then'rearrahge theeisks to'show 2 .t

rows of 6 members each. Children should be aware that

these are-different arrays, but that they have the same''.,

number of members: '4'
_ .

. .

Repeat,,using an array with 4 rows of 2 members

and rearranging to form an array with 2 rows of 4

members each.

4.

Have children form anarray of 3 rows with 5 members

in each row. Ask how they might count to find the number

of members in the array. (5, 10, 15.) .Draw arrays

with 5 or 10 members in each row and have children

count by rows to find.the'number of members in the array.
t

Distribute hundreds-square paper. Show children how to

write Vs in the boxes to form various arrays of'2,

3, 5, or 10 members-in'each'row, .as you direct them.

For instance, use.red crayon to show an array of 8 rows

with. 2 members in each row. Use blue crayon to show ...

Under each array they should write the number of members

in the array,

o a

° al°
, 0 loP

0
a

tl
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v.

X4- x x x x

x X x X X

a °
x x x x lx .';

Y . A' - X - X X^ X X O.

20

( .

I

3,143

X X

X X
4.P

Pupil's book, pages 135 - 137:
.

--...1Children are to write the number of rows,
0- 0

the number of members in each r9w, and,the

6
.474

e

ere

ir

number of members in the array.
-so.

Jl

r

O

40

AA'

O

, 356
4

a.

, '

e

O

S.
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A r raYs

.
o '

A

11*

How inan'y rows?

. How many in each row? 2.
How_manyin the array?

4

got

. d

4a

ti

:3 5 v 135



Arrays

3145

How many rows? 2.

t,/ How many in each row?

. , A
,How' manymany n the array? /0

136 3 5

° ,

k

4.
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Arrays--

ir
0

r

P.

/

z2 .a
.D.. Ea

4

How many rows? <...

1

How Many in each row? 2
1 z

How many in the array? 600

dr

1

/'
346

4

.$

1

iN

How many rows? 3
How many in each row? ',5--

,

How many in the array? I AS-

,

Hov,t many rows?

,,How many in each, row? 67 J

Howyany in. the array? 20

n 9
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Show on the. chalkboard an array of 5 rows with 2

members in each row. Have' children tell how *many rows

there are and how many members there are in each row.

Point to each row in turn. °

Is this two? (Yes.)

.

Then aak children how many twos there are in the array.

(5 twos.) Have them count by twos to find how many

members there are in, the array

5 "'twos are 10.

Show other arrays with rows of .2 members sand repeat,

having' children tell how many rows, and how many twos

the array has Have them count by twos. Write:*

tios are

Include an array with 10 rows with 2 members in each

row. _Whedchildren have laid, "Ten twos are 20u, show'

an array with 2 rows of 10 members in each row, and

observe that 2 tens are 20.

Have children, make arrays with rows of 5, -members in each

row and ask how many fives there areAletc. Then wite:

fives. are

' Do the same for rows of '3 members each.

Pupil's book, Ales 138 -

. u
Children first count-the rows, then fill

the blanks.

;

360



How many twos? 4

..

twos are

.

.! 1 ,s , 1 1

4

A

(.:1 ,

31§,.!
,-

IP'
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& - 4. 4. lit How manytpris?

.4,4 /it** 4*
:* * **'* * * * *-*

;

3 tens' are 30 .
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Arrays

How many twos? 3
3 twos are

How -many threes? 2-

-.threes are

0006000000
00000006o
0000000000
o 00000000

tf$

.5t

How many tens?

,How. many twos?

1

4
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Arrays

How many fives? 3--

4.

a
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VIII-2. -Multiplication

Objective: TO introduce the idea of multiplication,

Vocabulary:

Materials:

using arrays.

Multiply, multiplication, times. 41

Felt'cut-outs for flannel board; sets of

counting tlisks or othersmall obircts,

paper bag.

Suggested Procedure:

.

Tell the followingtory.

., .

Mrs. Brown was getting ready for a picnic.
.;... .

:'-' Eight people were going, and she wanted-to
... .:

take twacookies for each -person. She put the

cookies into a bag,..two at a time: Itll pretend

.4.4. to be Mrs. Brown," and put in enough cookies for ;

.
-.. the eight people.'

Put.diSks in the'paper 4g, dtounting as you do sot One ,

perton, two people, three people, etc.noNhen you have'

Wfite:

ask. .

. .

How many.tiMes did:I put 2 cookies into the

'Wecah.sey there are 8 twos in

-the.%ae, .can say there are 8 times

.:
the bag. Eight twos are...? (16.).

,

what Ts 8 times :? (16.

'' E times :.?' is 16.

. ,

-T:r4i:dai or may aotwish tq introduce the symbol X and

.,

."-Write eggatiOns, such,* 8 2 = 16.-
.:: .., ,

.....1.:-. .. .

._._-.:..-.**** ..Suppose y614earne $ pennies each school day
...... _ ...

.

I.

this week. That. ouId be Monday, Tuesday, Wed-
.::......

. , .
.

...., , ..,, nesday,..ur'Sda and Friday. How,mtny.tlmes...

,' .
T,,,:,ouId:yeta,have garbed 5 *pennies?, (5,r)

.:;.-
. ..

':.:
. .

. .

.

, :

..
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Have children ise disks or other objects to form an array

and find out. Ask childrenlhow they might use an array

to solve the following problem:

A man has 5 ponies, anti' they all need new

f shoes. He.wants_to know how many_shoes will

have to be put on.

How many shops dOes.'each pony need? (4.)

How many ponies are there? (5.)

We can say that tygether all the ponies need
.

4p. times 4 shoes.

jialle the children use their counting disks. They'should
1*

put 4 diS"ks in a row to show howmany shoes the first

pony needs, 4, disks in another row for the next pony,

etc., to learn. thEit 5 tides' 4 is 20.' Therefore

ti 20 'sboes are needed.

'Whailowe say 5 times 4 is 20, we are , '

multiplying. In muiliplication; we multiply

onenumber by another:

Go directly to problems of the farm: what is 3 times

5? Restate the problem in several ways: Three "fives

are...? If an array has 3 rows, and each row has 5

members, hpw many members are in the array? Have child-

ren use.disksor other objects to answer these questions.

Some mar choose to drawarreys on paper.

Pupil's took, pages 142.- 144:

,r1

Children are 'k,o write X's in the boxes

to form arrays, as indicated. They.will

write in the blank the number of members
. -

in the array.

I

**4
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Multiplictkon

Draw arrays. Fill the blanks. -I

Sfiow 5 rows of 5.x >< ii x x .
.,

ESM.Elle .
Ae. r magm.Im

.

,
. .

f----5 thcies 5' is 2 67
..

.

Show 3 rows of 4.x
01.

3 times 411 /

1 143

6A'
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Further Ictivfties:

Use story problems such as the following todeepen under_

standing oC.multiplication. Read each story to the children.

Encourage them to use manipulative Materials or to draw' .

arrays to Solve the problem. The problem should also be

4sta-bed, and Waitten on the chalkboard, in "mathematical

terms, using, at your option, either of the4ollowing

forms: 3 :times 6 'is or 3 x 6 =- . "Show Me"

cards are very useful for observing theresponsioof each

.child -Co the pi'oblem situation.

1. Mother washed 5 pairs of stockings.

How many stockings'did Mother wash?

2. On Mary's street here were 3 "houses%

In each of the. houses' lived 37 children.

together' how many children lived
4
in,the

3.. 'Joe ate 3 apples-each day for 4 days

In 4 days how many apples did Joe eat?

4. Judy was weaving a doll blanket.

She wove 2 squares every day for 5 days.

.How many squares did she weave in the 5 days?
. .

..357

5. Tom hit a home run each7game for
a
3 games.,

How many home runs did he ,hit all togetkr?

Beth ate 2 cookies each day (for 2 days.

HoW'many cookies did Bet eat?

9,
7. David put 1 butterfly in each.of- 5. jar's. .

Findi w many butterflies were ta"the 5, jars.

8. Eac4 f the girld had 4 dolls.

Fin how many dolls 2 of the girls would have.

9. MaF gOt 3- new books each week for 2 weeks.

Findlpw many new books Mark got in the 2 weeks.

10. Jim pOlishect,J4..xeirs of his father's shoes.

How many of his fatheils shoes did Jim polish?

cr
4..

.
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c

11. BO had seve.r boxes of toys.

. 1 Each box had 2 t6ys in it.

How many toys'were there ih 3' of theeboxes?

12. Each backyard in.Janets block had 1 tree.
. .

How many: trees were there in 4 backyards?--

13. Each hou e in Ants block had 1 chimney.

All!tbg ther how many chimnqYs were there on 2 houses?

\ /

14. Each o the backyards had -.3 flowering plants.

o

I.

How m flowering plants 'were there in 4 backyards?

--
1
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VIII-3. Simple properties of multiplication
,

Objective: To use arrays to show fneeeommutative property

of multiplication and-the milleiplication

-propertyliof 1.

Vocabulary:

Material's:

00
00
00

A

(Optional) C

Manipulative

of arrays or

as shown:

ommutative.
4

objects for vhildren, pictures

'-agbdard or constpctiOn PaPer,

COO El
B.

le.

Chart on newsprint, as .shon:

O 0 0 0 0 0 0 0 Q 0

0,0,00600000
o o'd0000000
O 0 0 0,0 Or 0 0 0 0

C

310
4'

84 times 5 is 20 10 times

8 times 2 is 16 tir.,s 41 is

3 times 2 is 6 5 times 2' is

2 times 5 is 10 2 times 3. is

8 times 10 is , 80 5 times 2+- 'is

41. times 1 is 41 2 times 8 is

Suggested Procedure:,,

Show picture

(3 rows, with

county by 2's

A to the class'. Have the array described.

2 members in each row.) Ask cnildren to

to'find what 3 times 2 is, and write:

3 times 2 is 6.

Turia'the picture to show 2 rows of 3 members each.

Havethe array described and'ask children to count by

rows. (3, 6.) grite:'

2 times 3 is 6.

-

a
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Showypictures B and C in the same way. Have children

use objects and maearrays of 4 rows of 3,, 3' rows

of 4, etc., so that they see tht exactly the Same

number of objects may be usedto make the arrays.,,

.

de

Help children to generalize,, (using the term "cbmmutative
f

, .

property" if it, has been used in lessons on addition) that

.1;0
one number times a second number gives the same re'sdlt as

- : $

the second number- tines the
\

fqrst.

,
.

)

\

% Show..picture D. Have the array- described (3 rows win
.

.
.

, ,

'1 member in each row.) Ask how'chi!dren will count by
. 4

rows. (;pones.) Write; 1

.,'

, .., .. ;- ' ..,,
--..--

. ,
h

,

,3 ;Imes (1 is'

. '
Turn the picture to shOw the array as 1 row of 3 members. .

we the array descFibee,4abal ask children what they will
.

say if the count-by rows. ' (3.) Drilw other arrays either

with 1 row or with one member in eadh'row, and he/b,

children to generalize: any'number times 1 is that

number itself,,and 1 times any number is that number.
"*, P '

0

Show the dhart and have children read the sentences at

the left. Read the first sentence at the right. Ask

which sentence\to theleft gives-the information needed4
to.finish, "10 times 8 is . (8 'times 10 is '80.)

.Use crayon or felt pen to write 80 ar;c1 to drpw a line

betweenthe sentences that show commutativity. Complete

the chart in this way.

',RUpills book paits 145 146:,
r

s

A

Children are to fill in the number of members, I.

in ep.ch row and the nuffiter of members in the
e 0 0

array. They should observe that each pair of
.

4 ,

.

-vg- I boxkS shows commutativity:
,

. : - _

41F-J.

Pupil's book, page 147:
\.,

...
/-

Children fill in the number of members in _ 1

4 .1.41
4

, .each array:;

R.

4

f '3 7,
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Pupil's bock). page 148:

1

t

361

A

Children should be able to use their understanding .N

of commutatiyity and of multiplying with 1 as

a factor. If necessary, allow them tic) draw arrays

to .solve some of the problems at thebottom of 4

the page.

..r

o

ti

k .

tf

ti

, t



o.

', 362
.c.'

.

Multiplication

OD
10000

'4 times :is /2-

0000000
, .

3 times is

1071.:1-.F>.

2 times. is

5.times is

4 times 2 is

2 times

145,
7t.)

is



Multiplication

p

2 times is /t

0 .0.
0--
0 .°00 0
0 00
4s©

5 times is.

4

ie

' /2

.
5 times '2 is /D1

1),

2 times is





dA,Z,LAA.AAL.L. 4. times 10 isD
LiAAL\AALLA so,, _ .

,LAQ,6,00,L0 Q .0 times 4 is

AL,AAAAAAAA
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SHAPTER.'lr,

''PARl'ItIONS RATIONAL NUMBEliit

-in Section IX -1 we pa rtitfon'e. set into si.zlisets j
.

we of a given number of members, and then eount- the nuni-
'Per bf sl4bSets oiDttin,sr.d. For instance,..
tion 'a "se1 of' 20/Members into sub'setp-Of '.

each an-a find that we -get 4 such/subsets, "WejlgaS' :

'
. ,

;hink of these as. forming roils of 5, members'

eaeh Yn anarray,.. point is to leas -,children to.
see that 4 answers 'the."cittestitsn "

. -

s
there in 20?" T.49th ehilsclren this;:16-1pPioached..
eoncrtely: If 20 players,,a.r6;:cliViaed-.43-,p- .5" tea'

'.of 5, how many.$3uo.1-2.teEfais.witl there--be?= .
Section .Ij(-2 cc.3t...e-43,e4k a slightly difte-r t 'Part

,

tion. situation. Here we partition sets
o - ,Inumber #'-ecuiveaent -ubsets'and !thelit

,,
4.

y''',7. .1. ,
- *"

... - .
Ei i . , .

.

f

ber .mernbOrs in such a subset,- .0t-.-ingtance
*. s. ..

we partition a Set of 20 into. 5 ecitiiy.23.1&itlstdisqpi. ::
we 'find tbit. there Etre membersin.,tvath.::.s:iloh,s51.1Ae-t+.;--:

.
,7-We may think of 'these 5 .:60.4c5...st'ea_.05=3.3.ig--stre .. ,.-. .in an array of 5 rosth

1

of concrete queatAIDn
.k. -

o 3,e ,4-
"' maky cookieas.-

. 32=1 -deak4-1.174-th
.
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grades'it will be recognized that the statement

1 ,
7.3 of 1 0 is' 5

a.
is a reading of the multiplication equation

1
X. 10 = 5.

-

In this eaUation
1
, clearly appears as a number'

(a rational number we call it,'becauseipt is the

. , ratio, of the whole numBers 1 and- 2), and the
.../4:

0 "of" is associated with the "times" of multiplication. But,

411 we canit do all this at klize. In this chapter we
-%

content ourseklxes'with telfing children that

71
lu

is a ,aew kind of =Mbar and that the symbol .fl7--
'...

..

A
is an, example of a 'pecial way6e"-writini a ngMber that

t ,

:.1, .
we call a fraation. That is, a'fraction cona4sZa of

v 4..
,

a.:1)0-vi-t,i-1 a numeral above it and a numeral below it.
. ..-

The 'statement

)

7 er,7,10 is 51. -s .0:
' . 1

,

.,

I.

.s illustrated b. a.k by 5 array .marked -in this .Way:
1 .

, (,.0 p , os , ; .
. ,

..,

..._

re C *
where ware interested in onl* one of the two rows

and ite-relation to-the. entirearray.
, -..

. . In 37ction IX-4, instead of%skir4 tWhat is, --

-C7;'-'611b?" we ask "4ow many2S are there in 110"
-:. , kt_ r

.

- - h. e se again)e'answr is of 5, and a ,2 by°5'
.

- array may be used. mNlied In this way..

r.
1

..but attention is placed d a thertwos.

Sec;ion IX-5 introducer
1

: in much the same way-

.

Section IX-3 introdutes - We ask: If 12 cookies

are distributed fairly to 3 children, how many

cookies will each get? We arrive,,at the statement

of 12 'is 4,

3

A,



..,

1
. and then use arrays'to see

'that -
3

of 12 is the,

4

... h% '' same as the number of members in each equivalent set
. .-. .-

..1.

,"

:then ' 4b' t a partit rows.

0 00000
A c.

In A,
1
= is the number associated with, the ringed re ionsJ

e '

in the array if the arra is regardedias '41 set.

In B, 4 is the number of 31 in the ,3.by-',4 array,

e.

a

Section IX-6 uses the fhmiliar'device of cutting up

regions into'congruent .parts (i.e., parts of the same

1 2 . 3.-',..

size and shape) to make vivi40 -f, 727, -7, and,

(
I
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IX-1.

0

Partitioning ..ge info eqUiValent*-ettbsets

.

Objectives'. 16-4artit5'.',on;'Se ; tato 10.4,val..ent

sets

to -use 'V** tO 1 s

.
,

Vocabulary: ( Review) 11)!I'xtition,

Materials:

F:

Sets ditiall objects materia

flanuel:;boar1.-;
nc

' P. I

°

Suggested. Procedure: ". :
. . .

c .
Ask the childrent to ke ect e.° set 'with *:meipbqrS:.

NoW count 4 thein ers ybu.r set2,:an44.41112,t

them just a 1

Whatsjo we calls

one side;

iart o t4e set?

Hay- em kee tutting 94t subsets 7.41-ph.: 4:
.

bers each until they ohave made* as many. siabs4

can.

How many subsets did you have.-.when

Did each subset rfave 4 members?

Could we say we have 3 four Our'

set? (Yes.)

We have partitionedoriginal s = - .

. .!';. ...- , A °
3 sets with 4 alers each %. : ;'..-' `>: .. 1'.?

Have childrentbiut all subsets into one set again.an . ..,,;;Fr.t.',
.

thc partition into subsets with 3 members egeh,, usinq g..
.....

above
!`

procedure. When 4 sets of 3 have been

'obtained and discussed, ask children to partition

the set of 12 memBersinto sets of 5 members each.

Ho'w many subsets `do you have? (3.):--r"

Does each subset have 5 members?. (No; all

but 'One.)

//,

382
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I

:1-:! '1 :F-:tpViátz have 5 members? (2. ). .

."Cin.Ne'paitition 12 into sets of 51-'; ° .
.° E.'s,' ° .

f

Ufs4 'qatne:,prtieedure send. partition the- s- ei.materia.1
.4-1V-gubsk'fs with 2 members....- Y that 112 s 6

fte)9'.; Partition the 'set into bsets wt 6

...members. Say that' 12 is2 aixes.
. .

'a

-;-;*

, , _ .. oning. ("Bill,' how .ma.ny things shall we, use
': f 'role bur first subset?") Make lure thit sometime,.

during the period 4t is..-rtoticed.that 8 can be
partitioned into lubsetl, of 2 and if..0 ..

.1,111 Would happen if we used only one Mtniber'
in e first subset? '(Then we,Voul.cl get 8(

f 1 member each. )

:
::4''',,.". : -Purther iVt ivii i es ..

.,- :.° °, I. Have. children choose 8 objects from set boxes:!. 4 :. t. .,. .- ..., . . . . , .
. ,;:°,,,..:- ,;." let individual children suggest ways of parbi-

I

What would happen if we used .'g members in
our first subset? ( Then we would get *just
1 set of 8 membeis. )

2. Draw sets on chalkb,oard (balls, trees, kites, etc..)
and ask children to draw. rings around equivalent
subsets'Icif various numbers of metiers.

. .;..
1- . t,pupills book, vpaRes . i.1-4 - 15.0: , : Chil4retit should count

the number, (if Objects in each box dm order to- fill-the ,',
. first 1)114. They should theil ,ring sets, as indicated,

.
and count the number of equivalent setsi-..-...:

A

4o. :- 0

.

-



'in all. ,.

..Ring ets of 3.
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P/ace a set with .1.6 Members on the flannel board. Ask

a child to count.the number of members if,theset. Then

ask a child to partition the set into set. s of four and observe
3

that these are 4 fours in a,set of sixteen.

-
We know there are four members in each of ghese

subsets because someone COUnted them as he

'partitioned the set of /6. How could-weirrange

the objects so it would, be easier to see that

there are 4' in each set?

Make an 'array. A

We know., that if there are four in the first row

,and. the other rows are the same, then each row

We can make a pet of,, 16

4 roxs, with 4 memberi

-in each sow. We know just by looking that a set'

of 16 can be'partitioned into 4 °sets of 4,

- Hoi; many fours are there in 16?: We see that,
e

16 h .ours just by looking. .

Repeat this prodedure, partitioning a set of 16, into

sets of 2 by arranging in an array po that each

row has 2 mgmbess.

fias four members.
1

into.an array wi,th

How many rows da:we have.? (8.)

Have the set of 16 arranged. in rows of .8 members

'each.

-S.

How many rows do Ide. have? (2.)

Have the set of 16 ah-anged in rows with 1 member

in each row, etc.

Distribute counters (disks, buttons, etc.) Ask children

bow they show an array to findvout how many sets of 3

there are in a Aet of 9.

386 ,
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Continue in the same way, having childreft find how

1
many rows of 7 members each, will be in an array-of

- .---
14 members, how many rows of 5 members each will

,.. .

.o . be in an.arrey of Sb FeMbers., btc.

SI

o .
375

1

Pupil's book, cage 151 152: Children draw apples

or write X'g to,find"the mmiber, of 2'q, 3's, etc.
.

.14
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Show 6

Have 3

,

.

.

-6 is

balls. _

t
balls each row. -,

1

.. -
. .

1

.

2 threes.,

.

t

.

Y

,ShoW 6 balls. :

Have 2 balls in eacr.rOw.. ,
. .. . )

4
...

k. .

,

'6 is twos..

,
a

..

.

S. ..--- f

Show 8 balls. ' .

\ Have 4 lls in each row.;

0 -0 0 0
. 0

,

.
: %

8 is 2_,... fours. .

,

.

Slit 10 balls..

Hay- 2 balls in each row:

.

#, :
- .

-

',.
, . \.

t
1 s

4,. ,
. .

.

iMs . twos, .'.

.

,

4

.,

..

. i
l
-

.

e

.,.
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Show 8 X's.

Have 2 X's in each row.

8* is twos.

ShoW 12 X's.

Have 3 Xss in each roW.

12 is

0

,\
threes.

Show 15 X's.

Have $ X's each .row.

is.' fives.

st.

6,,
152

et.

'.389

Show 12 X's.

Have 4 X's in each row.

4

ij

12 is fours.

,

,

%
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Partitioning into a given number of equivalent sets

_ _

*
To partition a set.into a given number

',of'quivalnt sets.('

Objective:

-Vocabulary:

Materials:

. (NO new words.)

J .
1

6e1: of small Oiojects,-matrials for,
.

flanhel boAS ,

V
4 ,

Suestecl 'Procethlre

44.

Present the follving prpblem:

Mary, Sue, and Betty ;have 18 cookies. They

want to share the cookies fairly, so that eacti

girl will haft the same nuMbe?Of cookies;

How oan they do triis?'
, . .

. .

1

Childreh will'probably 'suggest giving one tp each
4

girl in turn unitl an cookies Piave beeri'distributea,

"dealing them out"/ until all are gone. Exfiain'that

each girl's .cookies phopld tlien'be counted'to be,

sure everyone has a fair share. .

5

Suggest using 18 'felt objects on the flannel board '

to Bind out ho.,/, many cookies each girf should g6t..
r

Plac 3 Objects one.0.eloW the -dther,.on.the flannel '

board, and thtnput,:another 111.eaph%iow, etc. , until -.A,
,all 18: have' beer} used.,

.

6 k

. t

39(

-
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Children should obsAve that an array has been made,,

and that it, easy to see that'eachwitw has 6. meta-
%

bers. .
' '

6 : , p . O1 . ... .
I I' .

. 1
.

18. is three 's. .,.

, :

,

' Discuss the fact that making
.

tan array has shown that
3,1k-

.

the missing word is Sikes; ,.

.

-

'Have chilare4 use manipulative objects, to find out

how many membersAihere would be in' each set' if a ,

-,set of 16 Were plitioned into 4 equivalent

'subsets., Show that they ate'solvitag the'problem:
f

,16 is ,.four -'s.,

t

Continue with several other'problems of this sort:

12 as 4 sets of how many members, 14 as 2 sets

of how many members, etc:,

6

Have children use, objects to- solve similar problems.

:

, -
-..

t .

,%pupil;'s book, pages 153 - 155'; . , Have
*

childrep.draw mere objects to,make an array with

the number of members Indicated and the ros'staited.
.

..... ` They are to find the number of members in .each row.
11, .. "

.. : , . ..

4

1: 5 ,

9.

4

0
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, Partitioning

Show 6 :in ail.
.

,

.

.1p t :
.....,.

.,..t.-.;

......A

.
.,,- ,--4--,

. 4.
.

.
,

6
%

is three 2

,

,

_

.

.
.

.

,

.

.

's.

.

...
.

,

.

.

.

.

.

.

.

ShoW

.

6

Lifij

,

.

is

'6 in all.

.

0
.

. .

.

....

.
two'two

.

.

'

. .

,

.

.

,

.

.

.
.

,

.

.

,

.

4

..

Show 4 in all..
.

.
. .

.

f

.

.

.

,
.

k

.

.

4

.

.

.

.

.

.

.

.

.

e

,ShoW,10 in all...

.

' s.
.

.

.

)

.

.

.,

I

.

. .

. .

.
.

...

AO
.
4

. .

. ,

.

4 is two

.

.

.

e

10 is five 2.
. .

0

153
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-Show'

9

ii
i9 in all. , - -

-

.

.
,.. .,

.

.

0

i
,

Show 12 n all.

.

.
i

.,

.

.

'

0

...,.

.

4

(

.

. .Alb

,

is

.

.

4
.

.

.

. .

$ ,

three 3 , s.

-.

.

.

.

1. .

Z
.

12 i six s.

Show

..

1

-10 in all.

.
.

.

Show & in all:

r

0 0 .

,
OCR

..
:

.

-.

_.- ..,.

8 . is. lour ,Z.., s.-

:

i

\

,

.

.

li r I 1111
.

..

.. .

; , .

.

two ..c . ' s.is
.

393 .
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Partitioning

Show 12 in all.

7. ". ,

EIV) 0 0 0 \
\ ,

P

12 is:three) ' S.

Show .20 in ath.

I''

20 is four '.s.

Show .10

I

Show. 18 inall:

10 is fnie s.

'0

I.

4
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Ik-3. ,'One -half

Objective:

. . .

To. introduce the idea of one-half and
"1".

2
the written symbol,

Vocabulary: One-hal, part.

Materials: Matei-ials for flannel board,

*iggeAed Procedure:

383

A

sets, of ,small ,objects.

) .

Place 6 flannel cutrouts (apples on the flannel board in no

particular-arrangement. Ask children how many-app* are

on the flannel board.

. .

Then(say--

INow, suppose we 1 t, someone in the class have

one-half of the applcs,in this set. Who 'can

show us how manrcapples he would taklz? ket_

a child whothinks he can shold'us remove the
.

apples that, we will give away.)' How many apples

did he take? (3) what part of the set of apples;

did he take?

' .

Now suppose we want to give away the otherxepples.

How many apples can we give someone else? (3.),

(You may'wish to name a chi4 whoqd to receive
r,

these.)

How many

How many

did each

U.&

tl
What part of theeset of apples did he get? To

one - halves Of e set of apples.are there? (2.)

children received apples? (2.) How many apples

child get? (3.) 7 of 6 objects is how many? (3-4),

Because many children have only the idea that one-rielf means a

-part of something, or less than A I of a set, it isnecessary
-1%

.to em hasizethe_fact.that f1n5ing oppe7half.of.a set requires
,

partitioning er;e set i,nto 2 equilialent subsets.

-

Provide elperiences for showing.ope-half of many djfferent

4, 8, 10, 12. It is J.M5ortart that children learn to

t

think of the s t of objects as ofte Ear, andthat to find 2
.

,
of-the set, they partition (or separate) the set into two

ef.

39_3
1

A.
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subsets so that ticere.are just as many objects'in one

subset as in the other:

After they,understand they can find one'-half of'a set

of object partitiobing the.set into two equivalept subsets,

display on the chalkboard hoW we can describe what we have
r ' 1

donedsing t 'he nameg'of the numbers. For example, 7 of 8 is

Explain that .l a new land of number. -Point out that the

numeral 7 is made by uping namey for and for 2.
P

wish to ask there are other -numerals-which are made by
V 4

u3img the numerals for one and two-
*

that we write these names.in a different way.

YOU may

(12 and 211 Emphasize

We write "1"-,,

put a bar under it,'and write "2
1

" under'the bar:. . This

is'a name for the _nlmiber one-half'.

Repeat some of the previous experiencts 4,gain and
.

this 4ttiie

.'' 1
'write the asntences that can be associated with finding

P

of a.'set of objects.

Writ on the chalkboard:

-- of 14 is
0

Ask how many objects are to be in the set tobe

partitioned. Ask low children can find the.number. .no
-.

, that they can complete the sentence. Have-children

use sets of small objects and partilkor of,a'set of

. 14 into equivarent gvlqets to-determine the answer.

Write other sentences and hdve children use their sets

object's to cotplete thewsentendes.
t

.

/

of
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ring
2

of each set.

_Children

e

4

397

are to

I

0 385



z One Half
A

8

Color of of each set blue; -Color the other half red. Fill the blanks.
III

398 or
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6olosr A ot each set-blue. Color th Sher halfr Oki the blanks.

ne lit1t
.

. .

ei



ti

8'88

One Half,

n. 1
dolor. -5 of each set blue.. Collor the other half red. Fill the blanks..

.

a.

0000000000
c00000goo

158

7-
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Further.,Activities;

Bead the folloWIng story problems to the. children.

Let them use°Tan,iptilat;ye materials -p) find'the.answers.

-

1. 6 boys were'playingball.,

One -half of theboy,went home.

How many boys went home? (Three boys went home.)

How man9,ys, Were till playing ball? .(Three

.boys were still playing ball.)
.

What part of the group wes.still playing ball?

(Half of the group was still playing ball.),

Mother had 8 sticks of gum.

She kept
1
- of the gum for herself.
2

How many sticks of .gum did mothe keep for

herself? (She kept 4 sticks;

..--31
Father had 2 golf*balls. //

At. 1 ,

He lost Of the balls... it

,.
/)

-Find how many 'balls he lost. (He lost 1

golf ball.)

What part of the set of golf balls did Father
1

still have?' (He had
2
- of the balls.)

1 .

4. Mother had 4 cookies.

Y She gave 2 cookies to Sarah.

.What part of the set of cookies did Sarah get?

"(Sarah got 2 of,the, cookies.)

What part of the set of cookies did Mother %still

"have? (Mother till had
2

of the cookies.)

Father had 12 ,naiks. - -

1
He used 7 of the nails to make a bird house.

Ho many nails didtheM:kg.elHe used 6 nails.)

What part of the setlpf nails did he still have?

(He had, of the nails.)

39
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IX-4. Halves and two times
.

Objective: To lead children tp see thitt2 times

one half of a limber is the sameaS that

number. .

c- -

e Vocabulary: (No new words.)

Materials: Materials for flannel board, yarn)

manipulative objects.

-Suggested,Procedure:

Begin with a display of ten Oranges on thb flannel

board 'ands explain that we want to find one half of
, ^

0

.ten by partitioning this set into tw6 eqUivalent sub-

sets. Ask if there is any nice arrangement which
, .

we could make to show the two.sets of the partition

and display the fact that they are equivalent.

Lead up to arranging the set in an array with two rows,

and five members in each row. Decide that 5 is

one half oiAgn, Ring one of the rows with yarn.

Co o d' o
0, 0 0 0 0

40 Then ring sets.of two to show thatthe same number,

5, indicates how many twos there are in 10:

0
n
0 0
C)) 0

)Iow use 18 objects Nk.1 the flannel, board.

Cohstruct an array with two rows,,and decide that

nine is one7half of 18, and that there are two

nines in 18.

Repeat with other sets.
0 2
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Pupil's book, pages 159 161:

Children first record the number of me bers in the
- 1array. They will ring or color 7 of fhe set.

4

) 403

4°-

V
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How many? /6





4

.4'

, f

;4

395

4 'IX-5. One third

Objective: To intfbduce the ideas of one third,

written symbols .

3

Vocabulary: One third,

Materials: "Cbjectg for flannel board, manipulative
s.

di materials.

Suggested'Procedure:

.', Make a flannel board di.spiay,of 12 disks. Ask the.

children to imagine that the disks are cookies aryl explain

/ that three
.

children are to share these so that each child

gets the same number of cookies. Aek three'.of the children

to come to the board and decide how to do thlq. They may

each take one in turn, till all cookies are gone. Ask

the first child-to place. his share-of the cookies in a row,

the net child to place his in a rowbelow that of the

first child's, and so on. Say that each child has 4 1.cookies,

that each child has one -third of the- 12 cookies, and that

one-third of 12 is 4.

n
Niu .

Write of 12 is 4" on the chalkboard and, as you3 did

in the case of
'

explain that this is a new number and

so on. Repeat with othen'scs until the idea that to filid

1
of a set, we.partition the set into 3 equivalent sets

q
Have the children, working individually with sets of objects,6

find one-thiiii of 15, of 21, and so on.

Use "Show.-me 'cards" tcrcheck the reiults.

5

it understood.

1 ,

4Q
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.96

,4

.

After understinding of the concept 4 one-third4haspeen

developed, we help children to see that one-third of a

4 li

. -

number can be asgOciat'ed with: 3 x4 = given number.

t
,

_if- We do this with flannel loard
demopstratiOns, just as in the

,

,
preceding seciaion,,whan we learned that, for example-

1 'Of 8 = 4 is related to 2 x 4 = 8:

Begin with a display of 6 .objects on the flannel

-

board.

z
, 0 0

8 0

,0 0

*my

v-

.

AsNhOw to show-one third, of the set'wiih.yarn.

(Ring the 2 .members of 1 ow..)

Ask whether anything else may be seen from the array.

Try -to lead children to see that there are ,3, twos:

in 36. Use Arn to ring the three twos.

5,

00 r b

,
. .

CO O.) s
,

...

Write:. 1 ofo 6 is 2.
3

,._

.

.,
There are 3 twos in 6.

Repeat with other sets.

/

pupil's book, pages 162 - 163: Children. are

to mai4 of the objects in each bcTic

the blanks, as indicated.

pupil's book, ose 164;, Children should'

observe the relationship_between
and t.

s

406
9

J

I

4



e.
One.Third

1.
Color j- of each set. Fill the blanks:.

v
V

397

00000
0 0 0 0

0 0 0 0 0

1
3 of 15 is

15 is threes.

0

Alt

6

c

!

1z 7 of, 3 'is
3

3 is ti threes.

. 162

409
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:One Third

. Color .,13 of each set. - Fill the btahks.

4

1j of 6 is

6 is -2 threes.

1
of: 12 is-

12 -lis , thedes.

1 -of 18' -is
3

is threes..
r

4 i. U
163.

,r
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* Further Activities: (Optional)
t

At a later, time, when children show understanding of

the ideas of'one third and onAaif, you may wish to:

introduce'the ideas of'two thirds and three thirds:

Begin with a flannel board display with 3 rows with

4 members in each row. Agree that one third Of 12

*is. 4 and record this result on the chalkboard.

Then ask what two thirds of 12 should be, and agree

that it should be two fours or 8.

Record in the form:

of 12 is 4

2
of 12. is 8

3

3
of. 12 is

Agree that of 12 should be one twelve, anti'
3

4'
.

just1111
...

explain that is another name forgone:
, ,..) .",2"

You may want.to%discuss which 1.s also another
2 Y.

name for one, at this time, ol you.mayrwiah*to .

..
.

postpone this until later. Ravethe children, working

individually with sets of ob5ecte,find Qne third

and two tliFdp of 15, of 1, and so on. 'Else

l'Show -me" cardd to'theck the 'results. %.

.412.
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Parts of regions

Objective: Tb relate halves and thirds to regions

and to physical objects.

Vocabulary: (No new words.)

Materials: Rectangular and circular regions of

construction paper, 1 'yellow and 1
,

blue of each. Numeral cards
1

1 2

3' 2' 3.

Suggested Procedure:

Jimmy and Tim each want a piece of yellow paper

for a picture. I have only one piece of yellow

paper. What shall we do to the paper? (Cut e

into,twb pieces.)

There are 'many ways in -snich we could cut the

paper. If we, cut it in a way so that Jimmy and

Tim each have a piece of the same size and shape

then we say that each boy has one half of the sheet

of paper. If one piece is larger than the other,

then the pieces can not be called halves.

If we cut the paper into halves, what numberof

pieces will we'have? (2.)

The piece that Jimmy gets will be what part of the paper?

The niece that Tim gets will be 'what part of the .paner?

Show how this is written. (t.)

What is the number of halves in the piece of paper?

(Two halves.)

413
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This is
2

written
2'

Two halves is another name for 1.

What would we have done if three boys had wanted

to use this blue paper? '(Cut it into three pieces.)

If we cut it so that there'are three pieces of

paper and all three pieces are the save size

and shape, then each is called one third.

This is written
1
3.

What is the number of thios in the whole piece

of paper? (3.)

Place the papers oh the flannel board; Place them

up in such a way that the sides of the parts are touch-

ing and look like the whole piece of paper. It may

be advisable.to mark the lines which were cut with

black crayon to indicate the/pieces which were made.

Have some'
1- 1 2

numeral cards with D,

Ask,dilildren to touch or pick up various pieces which

are named, or that match the numeral card which is

displayed.

Emphasis needs to be given again to the idea that the

num1:46 and are each equal to 1.
2' 3

Use various rectangular regionsAs well as circular

regions to showpalves,'"and thirds.

,,'

Use objects such as a cookie, candy stick, candy bar.

Demonstrate and discuss now these must be cut into

pieces of the same size and shape. Cal/ the parts

otehalf or one third of the object.

414
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Pupil's book, page 165: . Children are to ring

the, numeral which shows what part-of the region

is shaded.

. P.

Pupil's book, pap 166: Children are to color

parts of regions as indicated.

415
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Regions

Color
3

yellow.

77 .

.

'Color
1

red.

1405

COlOr
2

blue

3
Color .

5
green.

1
Color 2 blue.,

**i



ChapteriX

LINEAR MEASTIREMENT

Background

In this chapter we discuss the measurement of line

segments 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 R. Two line segments

are congruent provided that they have the same size,

-so thatcone will fit exactly on the other.

Long before the child comes to sch6o1 hp has

experience in comparisons of order: his father is

taller than he is; his sister is younger than he ia;

the new house is bigger than the old. house; he woke

up today before his mother did; this pail is heavier '

than that pail. He has also had experience with the

notion-of measure; hp understands and makes such state-

ments as, "ly.daIis 6' feet tall," "We get 3

quarts a day," "It takes me 15 minutes to get to

school." Here we wish to extend the.childts knowledge

of linear measure and to deepen his intuitive ?inder-

stailang.

Our development parallels the historical one. The
, ,

counting of separate objects (say, sheep) was a.teohnique

_Tiot applicable to measuring a region or curve (like a

field and its bouridary).* Nevertheless, one could often

make comparisons: this field is larger than that; this

boundary is longer than that. Later, when fields

2bordered more closely on each other, actual measurement

became necessary. When'a unit of measure (e.g., that

part of a rope between two knots_Awas agreed upon, it

was possible to designate a piece of property as hating

a length of "50. units of rope",'and haVing a width
,

of "30 units of,rope". With the increase in trIvel

and communication it became obvious-that "50 units

.418k
Af
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A

of,roe did not always represent the same length.
c

Hence, standard units were adopted. For convenience it

in measuring; rules or scales marked in thL standard ,

units were introduced.

*Measure, Length, Units

.

In measuNing. line segments, we first select a
.

paiticular line segment, say RS, to serve as a unite

$
unit

The length of RS' itself is then 1 unit. To measure

any given line segment 5, we lay of the unit RS

C' D-

unit unit

If the unit,can be laid off exactly twice, as -in.the

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' oft exactly tire times, we would say

that the measure of CD is 3, and that-the length

of CD is 3 units. The'measure of a line segment

is a number: the number of times the unit can be laid

off on the line segment. WrIen

both the measure and the unit.

Length to the nearest unit

naming a length, we use

t

More often than not, therunit will not fit exactly

some number of times, but there will be part of a

unit left over. In the pibture, the unit can be laid

of along the segment AB 3 times, with a part of a'

sunit left over, but it does not fit times.,

unit unit unit

B

se,

unit

4

O
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Not,

The length of AB is then greater than 3 units

but less than y units. MoreoveE, in our examples

the length of AB is vioibiy nearer to = units than

to 4 units. In this case, we say that t'. length of ,

AB to the nearest unit is 3- units. T'11.--; approximption

is the best we can ave without, intstdueiro; fractional

parts of a unit or shifting to a smaller unit. In this

chapter we will not intro-ipce the phrase, to the nearest

unit, but will note that the length of AB above is

between 3 and 4 'unjt6.

A word about ter-,14.nology We do not add inpher,

any more than we add apples. All we addare numlers.

If we have 3 apples and .2_ apples, we have 5 dpples

altogether, because

3 4-..2 = 5.

Likewise, if we have 3 yards of ribbon and 2 more

yards of-ribbon, we have 5 yards of ribbon aitsgethe

again because ,

-.`ve- ,

3 4- 2 = 5.

J

Standard Units and Systems of Measures

The acceptance of a standard unit for purpons of ,

communication is soon followed by an appreciatiA of '.

the convenience of having a varietyof standard units.

An inch is a suitable standard unit for measuring the

edge of a sheet of paper, but hardly satisfactory

for fielding the length of the school corridor. ..1thile

a yard is a satisfactory standard for measuring the
*Ow

school corridor, it would not be a sensible unit for

finding the distance between Chicago, and Philadelphia.

The last section includes work with the idea.of.

time. The placement of the material here is to extend

physical measurement in which a linear scale is used.

42.0
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X-1. Line sepent, straightedge

Objective: To introduce the concept of line segment and

the use of the straightedge.:,
40.'

Vbcdbulary: Straightedge, line segment.

o Materials: Jut') rope, yarn, string, thread; various

2r. models of line segments; unmarked -Strips of

cardboard (at least 10 inches in length).

aa:;auogronwo,'"or'''''4'"'''' ''''''''''',V '`,1*- -
4 . .

Suggested Procedure:

P I _ 1'
A

/ , \\
Showa 1posely helastring.between two pencils. Pull

the stripgtightly to demonstrate the/idea-bra straight

path. ,.

O

4

4.

." r

.1.

Ask the qh,i.,ldren to identify objects that display

straight edges: tha".edge of a desk, a sheet of piper,

etc.

Explaift--th't these are all examples of line segments;

a straightedge from one point to another. call attention

to the physical things that suggest toe endp9int.s. ,

:For example, if the edge of.a block is mentioned as a.

line segment, then the corners of the block represent

'e r
the endpoints.

4al
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On,th chalkboard show two points. Draw a Iftine segment

betwe n them. Use an unmarked cardboard straightedge,
.00

since we will be used later by the children.

Explain that it is often helpful to give names to the

end points. Label them to and B as shown.

A

4

Explain further that the names of the endpoints may

be used to name the line segment as either line segment

AB or line segment BA. Illuitrate and name'several

other line segments.

Uncover on the chalkboard a picture of a triangle.

Ask the children if thefe is a way in which they can

use line segments and lettey to describe the triangle.

Then label the triangle.

.4

qh. Help the children to visualikzeothat this triangle can be

descebed as bding made up of line segment AB, line segment

o. BC, and line segment, 7.

4, P
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w two more points on the board. DeMonstrate a

tecnnique for sing str,rightedge and chalk. Show that

if a piece of chalk is placed on'one point, the straight-

edge lined up slightly below the other, them the line.

segment drawn will i nclude both poj:nts. Also,

discuss the importance of bolding the straightedge at

the center rather than at an end.

4 'Ask several children to come to tie board for a

demonttration of the need to hold a straightedge firmly.

`Ask what will happen if fingers overlap the edge on which

a segment is to be drawn.

td.

Distribute a cardboard strip to each child.:

A

Pupil's book, page:, 16' - . Line segments

1

Ideas

gline segment connects two points.

A straightedge c1n be used to draw a line segment:

Paige 167:

Give oral directions to draw linels egments

AC, EC, and BD. Tell the children to

place their pencils on point A, line up

the straightedge with point C, hold it ie

the center, then draw AC.
.

Encourage thechildTen to guess what the

lower figure will be. 1111them to draw the
..L

line segments as shown.

423 .
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Line Segments
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Page .168:

ROA ,instructions and give helpwhere needed.

children may not think to count ';

AD and BC as line segments. In dis-

.clissj.on help them see that the two Ahorter

line segments are part of the longer Line'

, segment. Note las° that two small triangular
7

regions such as A ABE and i ACE are part
-4

of the larger triangular 'region AABC.

Page 169 - 170:

Peed indtruCtions for both pagep, then let

children work independently. When page

"" I

1.

170 is completed, ask the children to

compare'the two exampes. (what happeaswhen

point D is inside, outside, the triangle).

'4

dy

ti

'I



Line Segments

44,

DraW AB, BD, DC' and CA.

Con/neCt point E with_the other Points..

B

How Many line segments can you count?

colora scpiare region red.

',COlef4itie-triangular*.iregion blue.
.

4.1



. : Line Segments

Connect each point by a line segmeht to each of the other points:

Do any line segments cross?

Mark Yes or No..
4)*

Yes

de'

How many line segments cross? ,2**
.

.4

4

.



,2.

Line Segments
V

41.

Now connect point D with the other points..

428
.310
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X-2. Comparing Line }Segments

Objective: To introduce the ideas of longer. than,

longest, shorter than, Shortest, same'

iengtil as.

y'compare line Segments by using an

iiitermediate model.

Vocabul re, longer than, longest,

shortest, same'length as._

shorter than,

Materials: Ori long easel brush and one' short paint

b sh for each child, several tagboard or,

,chi board sheets of'varied lengths, flannel'

board, three strips of 'cloth of different

lengths, individiaal pieces of string,

each _8 inches long, arid-as needed, pencils,

pipe cleaners, pick -up atlas, book, Straws.-_-

"Suggested Procedure:

,A

Comparing Lengths of Objects
.

hive each child orie short paint

easel brush. There should be a

in length between the brushes.

brush and one long

distiriat difference

'If brushes are not

available in quantity, use straws.

Ask the, children to put the brushes on end on'their
oP

debits. Find out Vow the brushes are alike: (Both are

brushes, wood, etc.) Firwitout how they are different.

(This brUakis longer than the paint brush.)

Suggest to a child that he observe the brUshes ofhe child

next to, him. Ask him to find `a. brush the same length-

as one oe his, and to display-the two.. Continue with- -

another child finding,a brUsh longer'than (shorter than).

his.

aJ A

4

429
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Select the children at one table for demonstration.

Give an easel brush to gne child. Asic him to compare

the brush with the two he has. Seek the response that

the'nqw"brush is the same lengtk as his easel brush,

and longer than his paift brush. Repeat with different

children, alternating with a short and a longbrUsh.

1
44

Pupil's book, pages 171 - 173f Comparing Lengths

Ideas

An Object cap be longer than, shorter

than, or the same length as mother

Object.

Pages 171 -

Each Page:presents one of the ideas of this

section for visual comparison. Read the

,
instructions with the children. Make sure

that theyagree that the marking Of the

first exanipleJon'each page is correct.

,

4

4

sJ 430
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Comparinig Lengt s ., '/
Mark the one t t Is longerthan the other.



Comparing_Lengths

the one that is shorter than the other,

o



I

.CoMparini-4ngths

,Mark the drawin0fhat are the.same length,

aw

4

. -

_4.33.
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112-3

. vComparing line segments , .....,..._
. , ./.,:-..: :

, a
Direct the children s "attention too-the flannel *arid
where -,ee strips of _colored- clbth of distinctly
different lengths are displayed. These strips should

1

be Piaceehorizontally and haVe a commdn beginnlng
position. F xt

5)

Discuss which strips are longer, then ask which Is long -!

est. , (The one that is longer th
(
n anY`of the °theft).

Repeat withithorter add shorteet Test for length by
, ,

moving one I'edge egainst..another. - ,
, ..

.,

In two" arts of the.4-oomilace two objects (fairly
..o ,

narrow hat are- obviously not the same lenigth. ,! Compare;
. - -.. .4-
them at stAncei, then .bring 'the objects together..for
;QuiPaPi. s. their.oeclges: ' Then plat two12bjects . ." .

that air eVngtb audiisep'eacehe"b"nerifinl.,. a-

Introduce two nar ci ttagboaAc,* '44)ard . sheets ton: .

only slightly longer' than the other: 4 en the <ncitatexispn !P.
,:,2*. 4re" a, . ,Us . .:

1. is made, point out. tte advantage oir being-fable 1.4r bkrig '- 7. '-.. _,.. ,,. ...t.:*the objects together tcrcheer the lengths' of 0
. .-4. .1 't,... 'a

tiedges, . 4 k. :IIK-
o . i' . e

Call attention to. two different edges of t cannels

board (oze edge should be shorter). Ask iihete '.4,, .. :

line segmentF could be .compared. 'g ® ,

eY'. -Jo
.4ccetot any of the following ideas: ii X'

1* , ,.
e "Ar

1. e Holding one' shands at the ends of one line segment; .
qr

and using this too, transfer to the other line segrgeht.
.

. . ,' .07 'it
(The end -points are marked' by theAands r Keep in
mind 'that this method, is'/4nite i.mPrecise;O:

4 34
.

et.



2. Laying a piece of string beside one line,iegment,

and then graspihg it carefully at the end-points of

the line segment and carrying it over to the other,

line segment. (Clarify that the string represents.

the line segment, and the places where it isheld

the end'points. The.Method is imprecise because

the'istreng may stretch.if tension in it is increased.)

3. Using a lOng'unmargastick.or'piece of paper by

placing one end of the stick or paper at one -

en of the line segment, marking a point on the

jec'at the other end 614 the lihe segment, and

t en comparing the,tharked object with the other line

egment. (Indicate that the edge of the stick °from

one end to the mark reiWsents the line segment.)Y

Clarify that in each case aboire in, one waicor another,

a model has been made of one line segment. This model

has been superimposed on the othei: segment foropparison.
.

Use string to show how the edges of the.flannelboard

can be comp ed.

Pupil's book, pages 174 - 177: Comparing 1316 segments'

.

Ideas
4 t,

Two line. segments can be compared`by using

amodel,of one and placing it on the

other.

Pages 174.-477:

Pass out string to the class.' Read the

instructions and tell the childlen they are
'.t; . .

a` Y to ude the stringtd compare,the lihe

-segments in each set. Give no more instructions,

but move around and ask leading questions

4e those who -are obviously copying or are

not able to get started.

~.435
e 43,/

.

44
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Comparing Line Segmentsi Irk .

s '

%.4...

Mark-the lint segmenf that is longer than the other one.

425

a

11

.4

/

AP

'174'4 3'6 ! ,. r
1/4... -

. 'Os. "-^-.

v
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Comparing Line Segments

;

;*
a

1

Mark the line segment that is shorter than the other one.

4

1

L

0

M

4

5

r r

$.
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'Comparing Line Segments

Mark the longest line segment.

0

yr

di

0 27

Abalk.415,

y
I, 176 43:6

%,
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ConVaOng Line Segments_

Mark the iinesegment that is shortest.

1- ;

3.7't

ei 9
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X-3. Measurement of line segments,
- _

. -

,

Objective: To introduce the 1 a df beasuremebI Of

a segment as the numb r of unit segkents

necessary to cover it
- ! t

,
Vocabulary: Unit segmW, units-, (review) length..

Materials-. Toothpicks, =nieces of drinking straws,
,

it
1.

line segments, drawn on paper.
____

P..1E.

,.,

c , 4 ..

,

. 4

4294

`° Suggested Procedure:
Yi . *4.

414g: ° I.

e 0 Provide each child with a number of toothpicks of. .ti N).

the same lehg.th. Make' provision for a' number of line
aW4'

segmentS to be measured. The endpoints should be

--"Is clearly indicated. Theexercise is to See how many

of these toothpicks' can 'be 1A1 end to end along each b'
1 A

, . Al. o. Z
line segmei4... Indicate th7at the tOothpick is bp:Cone

.i.

of many objects that we might use tomeasure lifie segments. 0'

. , < i )
We call the toothpick a unit segment. Ihe lengh dthe t

2. .

toothpick is one, unit. The length of the iline segment
.

-r- re^
is- 4 units. Have the -6tildren write. t number 4

.

, N
oh their paper. Then continue with serrii other segments

where the length is at ,least approximately die same as .
_ ..

several toothpicks that are lihed up. t

-.

k
,

i 1 ! %.

'..,.. t,. I .4. .

t
,

.

Zirt-111.e.

. . . '
. _ .. .

,.. -, _ The length is 4 '.Units.
. .-,..d r

- !
The next eat of examples should be those where the I -

'Ililit 'segMent does 'not fit exactly, as shown below.
', . ,

Have the children
,,

count the ,toothpicks and discover

...Aatthe 'Segment is between ''''3 and . 4 --Itoothpickb-"iri

length. .,9ead the Sentence, and' have the ,children write

the, nimiheis 3 atici' 4 c/Iiiiehlanks are noted.
....

t i -4 :

;- 0,1 *4 r
. . : .

4 4
,

,.

-01

4



di

0

P The length is between 3 units

and .4 units.

Ask the children-to chpek the examples againe this

time using just one toothpick. temonstratd how

the toothpick it-to,he laid bff and a mark made at the

'.end each time so that the next measurement an be done

carefully,'

Pupilt0 book, pages 1/8-179: Measur12F segments':

4A line segment may be measured by repeatedly

using t unit segment, '
.

%40 '

..-

.,
Pages 178 - 179: \

_

Have the children lay the toothpick repeatedly-
.

, along. the segments:. Ask they to count the

number of times the unit is used and to

write the.cOrrect num)oers where shown.

- Some of, the examples may result in the

A
last mark fallinrthe end of.the line

-

segment. In the e capes explain that the

-,. number 0 tik--.'betweee,'but is the cpupi
. -

r ,.... ,'
.....! . , . N''

ofethe upit segments.

". ,.,....

P

IP

0(

.,

'-, -,.... L

t 1 1/

: :',\ \
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Measuring Line Segments . . ., .

Use a unit segment to.find each length. "(44.fe.-41-441---1"1-4(-". At-r-4:z*:44444

jt/

Ihe length of CD Is between and un its.

D

R

0

S.
.

,

Thelerigth of is between .and units.
0>

/

.4

.

A .
178 4

r / 4
t-

401

..

' ,



'

*

N.1

1432'

-
40-

e , ..
, ..

Meastiring tine Segments- i''' 7 .

.

Use a unit sgrnent to find each

The length is between and units.'

11%

The _length is between and _, units..

'1,,rir

: .
. - t

F

I

1

,A

r

The length is between and units.

4

443
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Further Activities:.

Z. Provide each child with several different units.(say'

1-pieces of drinking straws) and-have him measure.

the same line segments with each unit. If'straws

are used, for example, there -should be some desig-

nation attached, to the diffuent ones such as

"long stra w", "Imediuft straw", and "short straw"

so the pupil can describe his resets as so many

"short straws", etc. An alternative would be

:to use different objects as unit segments,

such as pencil, chhIk, etc.

4' \Havg dikiereritArils'seasure the saw line segment
.64

ith different' units. For example,lirh two child- A

ren (1.(1.tfi different sized feet) see howomany,of '

their foot lengths it taket toYcover cxack

the schoolroom floor.
e

.

: Have the pupils invent their own units and ;Use them.

For_eiample, how many of some child's hand-,'S

is-.it across the edge of the bookshelf?

In all exercises', try to make. sure that the pupils

keep clearly in mind that the,unit is a line,segOlent.

It is'easy to have this idea obscured.

The exercises themselves will make clear thepossible

variety of units,,. Class liscussion should crystallize

0"" the idea that fOiN,different units-, a measurement has

different.nuMbets.
.
Vptell a length you need to tell

not only the number of unite Out alsoto tell whht

unit is used., It should 'also be possible to develop

'the understanding that the smaller the unit, -bhe.

4
greater the number needed tor any particular ileasure-

..

433

ment:

4 4 4

4-

4

' :



X4. ConstruCtion.Of a rul6r

Objective: To introduce the idea of a scale as

measuring device. .1
;.

. ,).

.
1),

'
#

,

,

Vocabulary: (No new words.)
...,...,-. I i

.' ..

V

Materials: Light-cardboard straightedge(unmarked)-
.

perhaps a foot long, one for each pupil,

some convenient unit segment (toothpicks

-or pieces of drinking straws), one for

each. pupil. To lie convenient- for handling.", -7,...,

\
(

the units chosen shoUld be around two

inches or a little less.

)Suggested. Procedure:

4
Distribute straightedges and ask each pupil to make a

ge. mark not far from the end. (This point is to be the

zero-poiht:of,the ruler. Note that-the Seff:etRoint is

not attheiend of theistraightedge. In addition to

beimg eadigr to identify, it avoids the problem,that

corners are always getting bent and dog-eared.

f

It

'Now ask each child to put his unit segment on the straight;

edge with one endon the initial mark'and to mark the

other end. ,

,Q1'

,1 , .

ille4iece of the straightedgp is now a' ]cue ',,segnenton

. '- .unit long.'
.

. . __4'.4*,._



I
16.

'

Now the unit segment can be laid down again,

and again,

o

. . , as often as the length .of the straightedge allows.

It is now easy'to see that the markedtraightedge .

shows line segments 1 unit long, or 2:units long,

etc.

435

44'

.4"

The straightedge in.'its present form can now be used

for measuripg vine segments as shown below, where it, ;

.

is seen that theleIngtbof line segment Ap is 4

units`' and tDe'length of line segment{ CD is between"

4 and 5 units.

rA , B

0 I'

C D
.

'These nulribas are found by counting the number of unit

segments,. 'The placing the straightedge will need
0

to be emphasized,' i.e., thl placing of the original

mark at one end point of thslineosegment. .

'" ,

i .446
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.
The next stage is to encourage the children to label

the ,marks on the straightedge. The idea is,to put a.

1 beside. the mark that was 114sie the first time the

unit was,used, a 2 beside the mark thwe'was made- -"the

second'time the unl.t was used, and so 'on. The instrumedt

then looks like this.

4 5'

Discussion should produce-the suggestion that the. original

mark be:labeied 0. The ingtrument is now.comPleta,sn&.'

0 ,.may properly be called a ruler.' Indicate -that the

ruler show's part of a munit#er IniUsing it to
A.

measure line segments TSB and 4CD as before, the

Timbering of the points produces a simplification.

.

The fact that in- measuring linesegment AB thepoint

B is ,opposite the 4 Imatlyhpwstat there I/met/4

-----copies of the unit'Segment betweeh A and B. Thus

'inatead4of lookiu,bvic Of csEEti.a thelsegments.ag-,,:

A '14sdo6before,-thalengths'of 4 units can bp X'gia '

fdirectly*from the rater. Similarly, on line segnIent'l

447
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.

1

tte point D is between, the # and 4,5 ;inarks;

this ?how's* that the length of line segment- CD is,

between 4 and 5 units.

Practice should be given in measuring with this

device, but it need not bd pushed too hard as the

mechanics of using the ruler will be developed when

standard° unitO.are introduced in a later ,book.

PI

'

4 TS.

437
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X-5. Telling Time

Objective: To teach telling time,-emphasis on hour,

. half hour. '

'Vocabulary: Time, hour, minute, o'clock.

Material;: Real or educational clock, duplicated

clock faces to be glued on paper plates.

o e-

Suggested Procedure:

HoUr hand - Children;Wall be familiar with expressions,'

of time which a2e a part of 'their daily program. Lead

the children to discuss reasons-for measuring, recording,,

or knowing exact, times within a day. (When to get up,'

come to school, have lunch, keel, a dental appolntment,

'watch television, have a music lesson, catch a train,

airplane, or bus, etc.) If the room clock haca

' second hand, have the children notice that'its mo;reMent.

. can easily be seen; Ask.them to look carefully:at the
-4

.eee

Position of the other,(\ands and see which one of,,thw

hands will be in a differe t position when yOu ask to

check the time. Wait two minutes (if possible) and

. ask whethe0 the long hand or the short hand has moved.

Tell the childred that the short hand is the hour hand

and the-ib goes'all the way around the clock twice ,

4"

a day. Display a clock with only,an hour hand. Say' .

that. this clock ha no minute hand but-that if it were

necessary, one could show, the time fairly well anyway.

Point the hour hand exactly, at the 4 andaxplain that
, .

when the hour hand points exactly to that spot, it is- 't

four o'clock. ,

.Move.the hand half-way between the 4 and. the 5 and

ask how.far.between the twogit is. Explain that we

would say it is half -past four.'

. 449
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' Reptit,with other numerAs on eclock face) and lead

- children to decide whether the l ur hand would shot+

"o'clock" or "half- past ".

Have children make their own clock faces. These should

hale only:an hour hand. The teacher should ditto 4

,c1,9pk face on which numerals are written and the minutes
A

d,.; Marked. This face is to be cut out and zisted on a

paper plate. As the teP..cher names times such as.two

o'clock, half past five, the children place the hour

tp.nd in the right place.

Pupil's book, pages 180 - TellinK Time.

f

- Ideas

Time can be told by the hour hand alorie,

'and can be read as "o'clock" or "half paS1".

Page.s 180 - 181:

Ask why° 1 o'clock is the correct answer

in the samole.4 Ask the children to enter

the number which-tells the nearest hour

Ooll'half-hour.

ryy

Gw

V

-. 450

0
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Wnte,,th*e'riumber that ?ells the time-
P.

fr

4

.

1

h

,..
.

J2
1 AI

10 2a'

9 3 I
8 4

.

/ .

./ 0° clock

11

10 2

9 3
..

7
6 5

half past LA

. .
...

.

.
0

-N .

12 1
11

12
11

.. to. .. 2 10 '2 .

9 r- . 3' 9 r 3 .
.- 8 i 4 r

7 .6- 5 .

. ' .
, 7 o' clotk half -past

;

12
11

10` 2
s b

...

e

6.-

.

4 / cr Clock

.

°

.
.

. ...

12 .

11 1

0 2
. .

9 3 .

8

,, d
. o

'half past .44.
...

.

-

.

11

10

°"8 11---10. '3

4
.

0' diO4

, .
.

0

i1
12

A
0

. 10
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8 . '4
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6

;
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Telling time
L

Write the number that tells the time.

.

..

.

.

11
12

io
10' 2

9
,vomet...--. 3

8 4
7 6

9 0' Clock

-

..

.f

.

..

.

.

. .

it2 .

10
.

9
-

7 g ..
.

half bast

.

.

. ..

.....

:";:.2

.

i0
9

.

,

e

) .

°

e °

r

..

-

.

NI

.

,,

3

o' clock

---..10

- 9 NID . 3

8
.

. .,
half past /o)

i

.

10

- 9

11

7

12
1

2

3
t

g
.

o' block

('-. ,
.,-7 '.

'.
6-

.,,

04

.,

4 i

. ,

..".:-.

1211

10 , 2 .

9 ,*.....-
.

7

,,

half past , I .

,

.,..

.

.

.

.

. ,.;

..

10

9

8,

.0 $

114.

, ,;-,

.

. ,,
.

1.
Ar. 3 -

i

o' clOck

.
.t

;

.

I

-

.

,.

k
g

',

...f

-

.

'

.

-

tO . 2

4 '2
...

.
_-

. half past ,g, r

1

181. 15 2
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,
. .4',11..i.nuto. handi.. . v, .

4 . . .

.4 ' Displaypl ay a clock with the ,minute hand only. Explain
/

4

,,,. d W .
that; the long hand of a clock goes coMpletely around - \ -4

-
every hotir and that it travels. f4bm one 11:ttie mark 101
to another

.

in one 2iqute, from one numera, to the.next ' .
.;-1. v

in five Minute*. * o /

.. , -/ ! ...--
Point the minute hand to the' 12 and tell the childreni

' thyt whenever the long hand pointi -exactly -to the 12

it will be "Something o' c.loe.k" z. Use a piece of pap4r,

i

V.

to cover the G ,-to 12 section of the 'clock and ask
h6,4 much of the clock can be. seen (half). Move the

.

minute hand slowly to the 6 and show that It will ,
have gone, half way around, sb that it will-lie half past

. . . 1 , - 4
the time it' sh4fwed 101en it, was at 12. ' Ra'tve children f ., /-
say "something' o' clock:' or "half -past; , somethine as

. . ,

you M o y e the hand to . 12 ,or 6. (If you Wish t o g 6:On .
v ,to the quarter hours, apse yarn fastened with maslirg

tape to the. clock face and proceed as abdve, moving ,

-. .
the hand .to a tinaeter past, half past, a quarter :till,
etc.) . - / .

Shcow,that in order to tell time Lcurately; both oloCk
,hands are needed. Point the hour hand of one clock ".
to the 2 end. -the minute hand .of the other to the 12.

Ask children to tell what time it ie."' gove the hour
hand half-way to the 3, and the minute hand to -6

arid -ask what time it is. Continue until4he children
peem to have.. no difficulty: Th. en -6roce4q./to Use the'

clock which, has -both has Do not go' beyond. the- "o' clock"

and '.'half-paSt",., times kt first. 'Put the minute hand on
the clocks which were made to use With the hour hand
lesson. *'

,,
Chil wdrenf'should le'arn to. rite- both

<3
o' clock and

./) -3:00 as names/ for the samelime, and half-tpast . 1
.

and 1:30' as names for the same:tinie. . .
,, .

..

r
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, ..

Pupils book, pages 182-185: Telling Time. s'

Ideas-;,7
-00 ,,t

. k°
, ,;

e., III telling time more'accurately both the
,.

a 1 ,f41.4 .

hour and minute hand areused._

ri . ,,'

I
4

t

. ., Page 182:

' Children are to fill the blanks.

Page 183:

Children should write the time expreasions'

as 2:00, 2:30, etc., on the blanks,

Pages 184-185:

EM.ain that the minute hand-shouldalmost

tklb the outer'edge'of the clock, and that

;,,,,the hour hand should either touch tHe numeral

-br be jialf-way betWeen two numerals, but not,

too near the Outer edge:

. ,
a

1; Fur4her Activities:'
q.:4*

1. Some children will be7able to tell time by the

five minutes... .Count the number of minutes wbcrth

Agidnuee-hand takes to go 'around. Point out

emt;,,th9 time between any two numerals is 5

minutes The time needed for the minute hand to,

go around the clack faCe, starting at'aily-numeril

and returning to that numeral is one -:our.

,

2. Set'one clock at 3:00 and smith= at 5:30..-411:1

one hour check the clocks and note thatn hour
-

means not .only fraF 3:00 to 4:00 ,but.also from

5:3c to 6:30;

454/
A.*
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Telling Time°

Write the number that tells the time.

,

.
.

.

. .

-

.
.

_ ...

.

.

3

7

.

..
4

..

.

1

-407tv- 2,
9
8

, o' clock

1

,,. 10

9

8

. half past
.

.

.
. .<

.

-

-

.
II

4

10 . ,

-9
.

half past

2

91

AP,.

,,

1i
JO 2

9 3
8 4

7

/ o't lock

--,..., .

),

12

10 '2
1

9 . 3

.8' . 4
7 ,1

.

. 94' 0' clock

. 4

isi

,

.
,i

.

.
C

1 1
12

.

10

-9 5 I.
q

',..

-

.

half past

tQ .

. .

. -

.

,f

_

/

.

0

. .

1

El-
10

9

8

,

.

.. .

I

.

4

3

/60

04

.

,,..N,

,

12 .

11

10

9

J o' clock half paSt
\ .
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Tq.IIing Time

ItliritethLimber at tells the time.
,4

445

;,*

.

.."

.

) .

17..12

K) ) .2

- 39
.

o'
. 48

7 6

7:00

\

"s

.

. .

.

,

'

, .. .

.
71

;

.

I I I 2c

10 -2

g , ,3

8 4

7 :3 0

.

. .

.

.

2

3-
4

'

,

/

s

N

.

1

10 -c"

9 , 3-
8
\7 6

....

.

. .

.1- 1

:1 I

1

10' ",_.

9
.

8

1:00 %A .D 6
1 )

.

..

,,.

I

4
I

II
.12

10

-
8- .-

7
,)

.

3

-

-

.
,

.

.
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,,/
-

,I
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12
.11 1

10 t 2

9 3

8
7 6

.
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.

_
,
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1 1 , I
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,
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7
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:.,Jelling Time
1 .

Put the clock hands in the correct' places.,

I

'S.

.11 1

10 2

9 3

4
7 5

8 o'clock' . ./

.

. 2

1 -

,
11 12 1

ip . 2

9

7 5,

-

.half past 6

..

..

.

41'

"

.. 'A

-10 ' '2
3

7 6 .5

4 o'clock
,,,

,.

:....

..

.

-

.

..

12

10, .
9 3:.
8. 4

half past,)10

,

15 '

'1.

.\,r4' -- :

10

9

. I

2

3

5
.

11. 0' 'tjOck.
.

/

1

/

.

6

'

.

,

I ....

0

.

t

.

.

.

half past '3:

,-.

. -

, ;..

'10.

8

ii 1

2

4,
, ..

5 o' clock

.

,.

1 ,

at

`.-

.

,,, ,,,,

.

-

r

0 2.
111, 3.

`,./4

otv
- half past 7, 4

V.

ft 4 )

5.7
411 -
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'Telling Time

Put the clbck hands in the.correct

14147

,

11.
12

1

10 2

9 a.
8 i

.

2:30.

s.,..

\
\

q

.

.

.

10,

9

8

II
2.

3

4

6

7:00
.

(

.

11 1

ip °2
1 ,

3

. 4

V
00:9

.." .

:

10

9

8

I I

7

.

12
I,

2

k 3

i
5

12:30

.

.

-

7.
i

4

12
II I

10 2

9 .. 3

8 4
7 5

,

1

7:30

.

,..

..

.

.

0

. -

.10

9

8

,

1 1

.,

.

.

1 ,
i 2

.
.

. 4

3:00

'

r.

.

.

.
t

.

I

12

to
I I

2
..

9 '3
8 4,'

7 5

5:30 .

.

.

.
-,

10

9

8
7

12

P 2

, 3

4
5

11:30

_
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