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PREFACE

The increasing contribution of mathematics_to the. culture of the

modern world, as well as its importance as a vital. part of scientific

and hunanistiC education, has made itessential that the mathematics

in our schools be both'well selected and well taught--at all levels,

from the kindergartentVrough the graduate gchgol.

With this it mind, mathematical organizations.in the United States

cooperated in the formation of the S.hool Mathematics Study Group

(SMSG). The general objective of SMSG is the improGement of the,

teaching.of mathematics in grades K - 12 in the schools of this

country.' The National Science Foundation has provided, substantial funds

for the support of this endeavor.

One of the prerequisites for the improvement of the teaching of

mathematics in our schools is an improved curriculum--one which takes

account of the increasing use of mathematics in science and technology

and in other areas of knowledge, and at the same time one which re-

flects recent advances in mathematics itself. Among the'projects .

undertak'en by SMSG was that of enlistirg:agroup of outstanding

mathematicians, educators, and mathematics teachers to prepare a series

of sample textbooks which would illustrate such an improved curriculum.

The development of mathematical ideas among young children must

be grounded in appropriate experience with things from the physical

world and the environment. The materials in this publication prOvide

for young children an introduction to the study of mathematicf that

reflects clearly thfa point of view, in which growth is from the con-

crete to the abstract, from the specific to the general. ,Major emphasis

is given to the exploration and progressive refinement of ideas

associated with both number and space.

The writers have relied on the existing SMSG kindergarten and

first grade materials as a fraMeWork. However, tne writers hope.

that this special editionwillbetter meet the needs of disadvantaged

children.

It is not intended that this book be regarded as the only de-
,

finitive way,of introducing good mathematics to culturally deprived

children at this level. Instead,. it should be thought of as a sample

of the kind of improved curriculum that is needed and as a source of
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suggestioas for the authors of commercial textbooks. It is sincerely

hopecIthat this and other texts prepared by MEG will lead the way to-

wand inspirifig a more'meaningful teaching of Mathematic&, the Queen

oaAdIServant of the Sci,encea.

4

6

b



Teatherst Commentary

'TABLE OF CONTENTS

`Chapter.

1. SETS AND NUMBERS 1

1-1. .Set and Member 6

1-2. The EMPiy. Set
e>

* 17

1-3. PairVag and Equivalence 22

1-4. Comparison of Sets (More Than)... 40

l.5. Comparison of Sets (Fewer Than)

1-6. Review

56

65

1-7. Numbers and Equivalence 69

1-8, Number Perception, Without,Counting '74

1-9. Comparison of Numbers 76,

2. :NUMERALS AND THE NUMBER LINE . 83

2-1. Arranging Sets in Succession 86

2-2.. The Numerals 0 through 9 121

'2 -3. The Number Line , 168

3. SETS OFTEN r 177

3-1: Sets of Ten ,

c,

178

3-2. Naming Multiples of Tens . 185

3-3. Application: Money , 188

3-4: Problem Solving with Sets of Ten 193

,4. INTAODUCTION TO ADDITION AND SUBTRACTION 195

4-1. Joining 199

4-2. Joining'Sets and Counting 202

4-3. Joining Sets and Adding Numbers 2Q6

4

,3

-4. Subsets 221 'i '''e

4-5. Removing Sets and the Remaining Set 227

.4 -6. Removing Sets and Subtracting Numbers 229
!,-



.

Chapter 1

t
.

SETS AND NUMBERS

\-,

BACKGROUND ,

A 12-1 is just a collAction of thipgs. /5,e children in your classroom,

116.4books on the bookshelf, the letters of,the alphabet, the numbers used

each a det.of thtnd.

The things or objects in the 'set are called members or elements 9f 4

thg;het. The members of a set belong tq.it. Suppose we consider the set

of.arkwhp have been president of the United States qAmerica. George

-%Ls1:iington is a member of this set. Alexander Hamilton is not a member

of this set.

7 r.

A set may consistbf a variety of objects. A prime characteristic

Af 8 set is that there is a.method or rule whereby set fembership or

nonmembership can be deterMined. Suppose we consider the set of objects

on thg teacher's desk.. The criterion for determining whether or not a
,

particular object is a member of the set is, Is this object on.the

teacher's desk?"

A set may have many members; it may have a Single membeA% it may have

no members at all. If a set has no members it is named the empty set.

There.is just'one empty set although it may have many descriptibns. Some

Lescriptions of the empty set are:

/'
the oceans borderin the-state of Mi ssouri

the squares with fi e sides

the counting numbers betweep 8 and, 9

the men students enrolled at Vassar College.

Let us consider a set whose elements are

'wagon, bicycle, scooter, doll, block.

.A set whose elements are

wagon, bicycle, scooter

is a subset of the original set.

A set whose element is

doll

is a subset of the original set. This set has a single member, the doll.

0 -
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The,study'of sets prepare for the concept of number. To underst d
. s.

hOw we do this let is consider I related problem. How d we convey ,the

Tiotton of red? ,Suppose a child is beginning to learn ab t color,, and
.

)
we want him to learn to identify the color red. Fit woul surely point to, or

touch, all 9f the red'oyects around, trying tp led him to conceive of the
. . ,

color red'as the property-which is shared, by all 'of-thes objects. ,

How do we- develop a concept of the number seven? e 'ii`surely the a
4-,12 -% .!

property which is a'hared by all of the sets having seve .members. But.

this raises a difficulty; Can we' talk about all of the sets having a.

4,0

.certatn number of members without haiing the notion of umber? Even 'simpler:

can We decide when two gets have the same number of mel.ers Yithout knowing

," how to count them ? Can you discover whether there are he same number of
*.

boys and girl-,in a room without counting? Is there a- acY for each

anA a girl for each boy?i.We can pailI-Joh boy with a t fri. Can we find '

out whether there the same number of cup. and, saucers n a shelf without
, -

couhting? Is there a cup f,Jr each saucer and a saucerfor ee:ch cup? We

can pair each cup wfth,a to,ucer. Thus, there is a wa of deciding whether

or not two sets have the same number f members witho knowin anything

,about number.

Suppose we are giien two sets which we wish to c mpare. We may pair

each member -of the first set with a member of the second pet as long as
-

possibBe. If we run out"of members of the first set ut not of the second V.

set, we know that there are fewer members in the firs, ..set than in the

i*ond;if both sets are exhausted at the same time Ire say the first has

as many members as the_second; and that the second ha as many members

anthe first, or that the sets are.eqUivalent.*. If t e second set is Used

up first we say there are more members in the first t than in the second.

We can desCribe these possibilities by saying ye "try
o6

set up a.one-to-one
2'

dOrrespondence between the
,

elements of the two sets. If we succeed, the
6
4

sets are equivalent.

*Equivalent is not synonymous with eaual: Twojsets are equal if and
On1:7 if they have the same members; i.e., the sets? A' and ,B are equal
if and only if every member of A is a member of,' B and, every member of
B is.amemberof A. 'p- example% the set consisting of the President,
Vice-President., and the SeLetary of State is equivalent to the set
consisting of the Briti,41 Prime Minister, the Chancellor of Exchequer,
and the Minister of War, but,these sets are.certainly n, equal.,.

c't
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Suppose we are/ given two sets which we.wish to compare. For example, if

we want to compare the set of boys in the classrcom viththe pet-of girls,

we can form/couples as long as possible. If we run out of boys first, there'

ara fewer boys than girls; if we run out of girls first, there are more boys

tilan girls sif everybody has a partner, then there are as many boy's as girls,

and the set of bdYq is equivalent to the set of girls. Mstice that counting

'n not nelcessary. Q.
10

Manipulations with sets of physical objects are intended to develop

an understanding of whole numbers. The number of members of as set, or just

the number of a set,. is the property common tp all sets equivalent to that

set. The number four is theptoperty common to all sets equiValent to

or to

4

g

We see itm the pictures csboVe thatAthe set decatfr is alutvaient to the

sdt whose members are a ball, a cap, a chair, and 4 box - it is easy to -

.set up a one-to-one correspondence between these nets. The number of one

set is the same as or equal to the number df the ,trier set.
..

p

Thus, the notion of equivalence underlies the concept of 'whole numbers.

We will see that the notions of "more, than" and "less than" lead us to the

/

idea of inaquality cf number.

Frequently, °the elements of a set present themselves in a natural order.

For instance most English speaking people would list the members of the set

of vowels as a,, e, i, o, It is. natural to list the elements in this

order be)ause this is the order on which they were learned. It-is convenient
1

because without undue checking one can be sure he hao not omitted any member.

Similarly, it is natural to list the members of the set of letters of the

alphabet as .

a, b, c, d, e, f, .13; h, i, j, k, 11 m, n, o, p, q, r, s, v, w, x, y; z.

1 0I r
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In ordinary writing ws write this set as

a, b, c,

The three dots, mean "and so on in the s

.to indicate the 6mission of certain members.

manner". They are-used

a

Essentially, to "order" things is to list or arrange them in some

' particplar 'fashion. One can then say o each element which of the other
..i.

4

elements it "precedes". We do this by cotparing pairs of elements in the
.

list and deciding which element precedes the other. The'word'iprecede4
..-7-may hukbe replaced by "al", "below", "shorter than", "greater than" and

so on, depending on the elements to be ordered.

For example, consider the set of names

James, Wilson, Smith, Alton

If we order these elements alphabetically we have

Alton, James, Smitn,

We call this an ordered set.
4

Let us establish some ordered sets beginning with the set whose'element

is 1. We continue

ry

1,.

1,

1,

2,

2,

2,

. .

3,

3,

-1

or

and so on.
t

Sip see that each of these sets is a subset of each of the folldwing .

sets. Thus,

theme set whose element is 1 is a subset of the set whose
.element is 1, 2;

the set whose eledent's are 1, 2, is a subset of the set
whose elements are,1,) 2, 3, and so on.

By comparing these sets, callea standard.sets, we can determine
.

which belongs before te others in ordering these sets. For example,

we see immediately that the set whose members are 1, 2, 3 belongs before

4the set whose members are 1, 2, 3, 4, 5, 6 in ordering these standard sets.

1'
t
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Now let us consider'the sets with the following elements:

% ,Toe, Bob;

*,0
Doris, Nora;

Bill, ?red.

Each of the sets is equivalent to any other in. this list. Let

us consider all the sets equivalent to any one of these'given an p, for

example, the set, whose meMb7rs are Bill, Fred. Among the 'sets equivalent

to this..agt is the standard set whose elements are 1, 2. These sets 611

pOssese a common property;:their equivalence to the standard set with

elements 1, 2. This property is'independent of the elements of the set.

call this common property the number two. We say the number property

:`or the number-of the se' Bill, Fredis 2.

To each set of,eqyi:ivalent sets, we assign a spoken name and *rltten

I

symbols- -words and numeralsto name the common property, the number.

The ordering of sets shows us how to order 'umbers. We say that 5

is. greater than 3,,kand that '3 "is less than 5 because, if the members%

, of a set Of 3 .a re paired off with\the members of a set of 5, there

will be.members of the latter set left over. Notice that if one set has

more members thin another, then the nUmber 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 9f the secchd; and if

. sets are equivalent then they have the same number. The wrd6 ~`more than,"

"fewer than," and "equiValent" refer to sets.' The corresponding words

for number are "greater than," "less than," and "equals."

The number of a set may be found by counting the members of 'the set.

At this stage, the children will learn to find the number property of sett

with at'most ten elements with relatively few errors. For sets with

fewer than 6 members, we hope for an identification of the number property

without counting. We try to build this perceptive ability by 'many examples

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 set is counted

:immaterial. Another child counting the same set but starting with a%,

different member and proceeding in a different order will get the saw

number. Second, if tl'ro gets are equivalent, counting will yield the same

result. tVhis last fact shows us that the name we assign by ,:ounting a set

really depends only on the number of the set.

4.
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1-1, SET AND MEMBER

OBJECTIVE: To introduce the ideas of set and member of set and the use

of these terms to describe things we observe around us.

VOCABULARY: Set, member.

'MATERIALS: 1. A variety of small objects: bopks, blocks, pencils, crayons,

sheets of paper, paint brushes, scissors, game boxes, beads,

pe$s, balls, clothes sins, bot-he caps.

2. A variety of flannel board objects: animals, fruit, stars,

trees, story-book charactlprs, stick figures; etc. (Exclude

geometric shapes at this time.)

3. Magazine pictures of collections: a family, automobiles,

telephones, clothing, food, toys, planes, trains, and

oany other appropriate illustration.

SUOGESILL PROCEDURE:

PRE-BOOK ACTIVITIES:

Use the terms "set" and,"member" informally but systematically with

the children before any formal class work on sets.

For example:

This is our set of books.

Is this your set of blocks? Is this red block a member of your

set .of blocks?

IS John'a member of the set of boys in the classrOom?-
Children may be faMiliar with sets of dishes, silverware,. blocks,, etc.

If not, use sets of things that are familiar to children in your class.

Such examples are he:11)1'u' when first developing thsmeaning of the term

set. 'the following may be used as a guide.

Ask several children to name the members of each of the followihg:

The set of things:he would,like for Christmad;

The set of children seated at his table;

The set of things he likes to'play with;

The set of colored crayons he'd like to use

In each case, mention specifically the members of the set. For example,

refer to Jim's set of Christmas presents as bicycle, baseball, airplane c)

to f'oe's set"of friends at his table at Mary, Bill, Leroy, etc. Since the

members of a set need not show any relationship other than that they are

1"



-members of the same set, it is helpful to use such sets early in the program.

yorexe,uple, place a set of flannel cut-outs such as a bird, apple, star,

and rabbit on the flannel board. After the children have named the members

, Of tbe set, 'ask questions such as:,.

IS the rabbit a member of this set? (Yes.)

How do you know this is true? (We said the rabbit was a member of

the set. There is a flannel cut-out Of a rabbit on the flannel board.

It's there.) .

Is a-dog a member of-this set? (No.)

How do you know the dog isn't a member of this set? (The dog doesn't

belong to the set. There isn't a cut-out of a dog.e-the flannel

board. The dog isn't there.)

Similar questions may be asked about other t

be members of the given set. Then show-the

and ask them to name the members. Children

hings which may or may not

children other collections

can be asked to pick a collection

of objects or cut-outs and request the class to name the members. Refer to

each set as a set as well as a collection. These descriptions of sets

should be explicit.

We have many books in our room. Now can we talk about these books?

(A set or collection of bCoks'in our room.)

Let's look at this set of blocks (none'of the blocks should be the

same color) on Ez desk.

lbst blocks are members Of'this collection? (a blue block, a rest

block, etc.)

Use sets which have only a single member.

We have a set of teachers in this room.

set? (Miss or Mrs. )

Are there any other members oZ this'set?

Who are the members of thiS

(No.)

Look at the set, I have placed-oft-t& flannel board (a single star,

rabbit or apple).

Is this a set? (Yes.)

Name the members of this set. (A star.)

; If the children use the term one star, say:

Yes, that is true. There is a single member

the flannel board.. _

in the set of stars on

4
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The ideas of set and member should be used throughout the day in .

classroom activities'if the usage is not overly contrived. Correct language

on the 'fart of the teacher will eventually make these terms a part of the

children's vocabulary . No attempt should be made to drill on these terms.

If the children's responses indicate that they understand the meaning of

the terms, the teacher should show approval in some way and repeat the

Correct terminology.

USING THE PUPIL'S BOOK, pages 1-6.

These are teaching pages. .Be sure that each child has his'book opened

to the correct page. Display the page so that all children can see it'.

Read the title and point to the words as you read.

Select a child to come to the front and name the members of the..

set shown on the page. Be sure that he points to each member as he says

the name of the member.

Give the child a crayon and on the pages listed below, ask him to

mark with an X the memters of the set indicated:

Page 1: the set of fruit. (You may have to prepare the children for
CD. I

the children for thiS lesson by talking about various kinds, -...0e.!

of "fruit ". The cord "fruit" may be unfamiliar to some

children.)

Page 2: the set of animals.

Page 3: the set of things to eat.

Page 4: the set of toys with wheels.

Page 5:, the set of things to wear.

Page 6: the' set of things that fly.
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BER ACITVITIES:

Art activity: Have children draw pictures, of sets and ,orally name'thei

`embers. jSuggestions: child's.own family, story -book family,'toys,

thinsgs tra grow in the yard.

Oral0e4dini of a story dealing with a family or set of some sort.
.

Proviue ald Magazi,Trand_have*children cut out pictures of sets.

',These may be mounted on aft paper:

The daly,caletndamaybe used in conjunction, with the vocabulary
. ...

.

...iptroduced. (The set of days An tV. week, the set of days we go to

schpol.) . ^ '.
'. :..

'
-5. /lour or ffve child'ren,are assigned a show-box or cigar.1-ox;as "hompwolik".

A Z'
/

They.arto bring.a'Set'which can be used for the classwork the following ,I.

, 01,44ome discussion,may be needed- concerning size, quantity, etc. of
,

items which could be brought for this purpose. This activity is hlpfl'al
.

Vb. provighg a variety of materials used and serves in a small tray to

7
.

,, .familiarize parents with the child's vork. .). .

The following lesso4.is suggested in conjunction with "the fa
.

.

_. presentein most children's readers. Use illustrations and make references

to this family to-clarify the di;cussion.

We'read a.story about a family toUsi.

The family is a collection of people. Is that a set? (Yes

Who were the members of this family? (Use flannel board material

orptgtures to suggest pother, father,'etc.)
A.

Each,one.in the familyas an important member of it.

Just as each person in the family is a member of-that set, so is each

thin in allgat called a member (e.g., children are members of our

's.k)''
...

et's think of some of the sets we found in our room and nare their

members. (Review the sets previously discusseed.and decide %that their

members ate. First describe -the set; then name its membe )

Point ou.C.that some things are not members of some sets. For instance:

The books are 4ot members cf the set of paint brushes; Johnny is not a

meMber of the'set of girls. Children enjoy answering such questions as:

"Is the flag a member of the set of books?" Be sure to emphasize that, the

members of a set need not be the same kind of objects. You might use a

flannel board illustration of the following sort.'

2 2,
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,

,Te sure that the classroom activItiesinclude considerable manipulation

'``by the children of setSvf objects. Worksheets may, be used (you Might ask ,,,'

the' aildrerito draw a ring around the set of stars, or the set of trees,

. on a i4iceheet) but physical manipulation of objects is essential.''Key
6

relationships that children need to understand are extremely diffiult to

Conv'ey in pictures beCaUte the pictures do not permit,movemea of the objects

shown. Fulttiermora, the actions of the children contribute to learning.

,
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Badiiikt ' To dbvelop the idea of the set with no mehberL.
-

-2VOCABULARYI 'Empty set.

BACKGROUND :NOTE:

Zero is the number of members of the empty set. ,
.''

- .
,

.,
.

1).

1

MATERIALS: 1. Shidll objects: disks, paper clips,-kays or like, material,7 .

2. Pour containers (covered Boxes, bags) 'in which to o place
..,

collections of materials.

'

StiGGESTElb PROCEDURE:
.

..PRE=BOOk ACTIVITIES:

A Concept *of the

:such as the following:

, -
----

_.---

sa et with no members can be developed through an activity
,,

i-, . . . .

.%
.

-

Place collections of materials in three of the four boxes. .Begin the lesson

by observing the four boxes and saying that we are
.

looking for a special

set in one of the boxes. Have one child at Stime select the box that

heAhinks is the one that they are trying to, identify. Ask him to open'
4

thebox and describe the set of objects in the box and also to name the

members of the set. (Sets may consist of members which are very dissimilar,

the; may be dissimilar only in color, e.g., red, yellow, and blue pencils, .

or the md6bersmay be similar.) One of the boxes should contain a set with

a single member, and the "spatial" box should contain a set which has no

members. As the child selects this particular box, he will note that

thebox is empty.

This "special" box is empty.

What do Ea"think the nave of this set is? (The met.)
Yes, when "there are no members in a set, it called the empty set..1 Ia
Bill has some pieces of candy on hi g. .-sk and nothing else.

He ate all' the candy.

'What set of things does he have on his desk? (The empty set.)

You may wiyh to use children's pockets instead of boxe7
/
or bags, to

repeat the kind of activity suggested above and again obiegve,sets with

a single member and the set with no members.

4,4't



t In using Page 7, have the children wen :heir boOks to the correct
/

page Display Your books so' that the children can see, the page. .head the

I

USINGTPX PUFiL't Ik141K, pates ;7-9:

/
Page 7: is a teaching page. Pages' and 9 are for /the children_

/
to do',independently.'

poihting to the words as you .7ead. Point to/one of the sets. Call

"tn.' .a child to name, the Members this set. pp .t4q. sane with the other

sets. .When the c)iildren are asked to name the members of the empty set,

be...sure that they recognize' the fact that it has no ,nemberb. Say, "This
,

set has-mo.members. ':.at do we cal the set that has no members ?" (The

einaloty set.) -Sele_t a child to come to Vie boqk which is displayed. Give

: him a 'crayon and instruct him to mark the empty set with an X. Tell the

other children to do the Same in their booke.

Direct the childrens attention to Pages 8 did 9. Give them
. .

instructions as to what to do. Ihey are to merle the empty set with an

:X- Give 'help where needed.

25
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AIRING `AND EQUIVALENCE

OBJECTIVES :. To introduce the idea of pairing members of sets and the

idea of equivalence of sets.

AidtAtt,:, Pair, equivalent, as many as.

cr,Sitslare equivalent if we can pair each member of the fiest set.

th just one member of the second set in such a way that every member of

e.seCOndSet is used The notion of equivalent sets is fundamental in

nunber concepts, and an important fact about irunting is that if

tiro ,sets have the same nutbez of members then they equivalent, and if .

wo,4ets-are equivalent they have the same number of- members.

AlikikAtS: 9" x 12" paper, crayons, name cards, materials for the

flannel board, small objects for individual use.

=LIJdifF,tfl)'PROCEDURE:

-:tRg-moaK ACTIVITIES:

The following lesson concerns pairing the members of a set of children

with the members of a set of name cards. Ydu may prefer to use a set of

boys and a set of girls, or a set of cups and a set of saucers, or a set

of children and a.set of chairs, or some other one of the many pairing -

situations which occur in the classrbom.

Have name cards fur only the children present so that sets of cards

-and children are equivalent. Say:

I had set of name cards for the children in our'class._
I have removed the set cf cards of the children who are ftbsept.

What cards do I have now? (The set of name cards of the children here.)

Ask the children to suggest' ways that the cards might be passed out.. Say:

As I hold un your card, please come, get. the card, and 2E1 it on

your desk. Are there as many name cards as tilers are children? (Yes.)

How do yal.1 know that is true? (Every child has a name card. There
. .

aren't any name cards left over.)

Yes, there are as many name cards as there are children.

We have PAIRED each member of the set of name cards with a member

of the set of children..
29



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

. consist of an apple, a star, a rabbit and a bird; also display another

set .consisting of two app.i.es and two stars. Have the sets described.

23

Are there as many meil.oeraAn the first set as in the second set? (Yes.)

How can we be sure?

If a child suggests that there are 4 objects in each set, say

Yet, that is true. ;low could we be sure if we didn't know how to count?

(pair.)

Since we don't want-Lo remove the objects from the flannel board,

ye can.use this:yarn to show the pairing.

Watch as I do this.

After the members of the sets are paired, remove the yarn and ask a child

' to start the pairing using a member of each set.

Use this yarn to show the,pairing. Choose any cut-outs you wish
.

Continue this process until'all the members of the sets are paired.

Stress the fact that it makes no difference which member of a set you

choose to pair with a member of another set.

Does the pairing show that one set has AS MANY members AS the other. (Yes.)

When members of one set are paired with members of another set and

there are no members left over, we say that the sets MATCH.

Do these sets match? (Yes.)

How did we find out if one set has AS MANY members AS the other or

that they matched.? (Paired.)

Repeat th's procedure, using AheOsets of flannel cut-outs to make certain

`that the,me ning of pairing and matched is understood.

*PrOvide eac child with six or seven set objects on his desk. You will

need an equal umber of ol.jects for the flannel board.

Let's see f you can pair the members of a set on your desk with

the members of a set I put on the flannel board._
Then you should place one object (rabbit) on the flannel board. Ask the

children to put a set that matches in the middle of their desks so that '

you can quickly ,see them.

*This notation is used to denote a"variation in either the activity used`
or the idea being developed. 1

3O



I 'will ?lilt another object with EE set..

Now I have a new set.

Doee your set match my new set? ,(No.)

What will yolineed to do to your set?

After the Children have placed another object in the middle of their desks

ask,

Do our sets match? (Yes.)

How can we be sure? (Pair.) .

Mary, will EEll brine your set m. to the flannel'board and show us

that the setts match?

After making several such verifications, introduce the term equivalent

as another void for Match.

When sets match, we
s that they are muivalent.

Is your 'set equivalent to mine? (Yes.)

Does your set have as many members as mine? (Yes.)

How did we show that your sets are equivalent to mine? (Paired.)

After clearing the flannel board and the deskl repeat the same procedure

starting with a set of 3 objects and then a set.'of 2 objects. Remove

all objectis from the flannel board and the desks. Start again with a set

of '3 objects. After the children have constructed an equivalents set, say, of

buttons, remove a member of your set and continue as before. Repeat, using

other sets of.cut-outs with no more than 4 or 7 members so that the

children can see without counting. Make certain that the children can make

the distinction between sets that match or are equivalent and sets that do

not match and are not equivalent.

Since the terms "as many as" and "equivalent" are difficult for some

children to pronounce, accept the term "match", as.a suitable substitute and

reinforce the otherlerminology by such comments as:r

Yes, these sets match or are equivalent.

If sets are equivalent, it means that each set has as many members

as the other.

Your are correct. These sets do not match.

They are not equivalent.

Each set does not have as many members as the other.

3 1



Do not attempt to make each child use the terminology; do not drill on

'these terms. Consistent usage by the teacher will develop this vocabulary and

the children will use these words as they gain confidence in their ability

to pronounce them Forrectly.

Some experience in drawing lines to show the pairing of the members of

two sets before using the pages in the book is desirable. This may be done

by representing sets of objects,on the chalkboard and asking children what

theymight do to show the pairing. Since the use of yarn or flannel pieces

is obviously inappropriate they will suggest making lines, to show the pairing.

Provide an opportunity for all of the children to have this experience at

least once.

USING THE PUPILS\SBOOK, pages 10-17:

These pages are for the children to do on their own. You need not use

all these pages at this time. They can be used later for review of the idea

of equivalent sets.

Before giving the'children these pages to do on their own, be sure that

they have had experiences of matching elements of sets by connectiagithe

elements of one set with the elements of a second set by drawing a line seg-

ment connecting the two elements. Using pieces of yarn on a flannel board to

connect elements of two sets may be"a quite different experience for some

children from connecting the elements of two sets by a drawn line segment.

Challo-Jard work, where elements of two sets are connected with a line segment

will help prepare pupils'for these exercises.

Have the children open their books to Page 10. 'Ask them to cover the

bottom part (bottom half) of the book with one hand or with a piece of paper.

Headithe title. Call attention to the two'sets at the top of the page and the

:4.-a.: 'dines connecting the trees and the monkeys. Ask,

Are the two set's equivalent? (Yes.)

Direct the children to draw a ring around "yes".

Now direct the children's-attention to the two sets at the bottom of the

page, covering the top picture. Guide the children as they match the members

of the set of umbrellas with the members of set'of girl (s) by drawing lines

connecting the elements to the two sets. Ask,

Are the sets equivalent? (No.)

? (Because the elements cannot be matched.)

V -J



.t

..:44e:ehilaren to circle "ho".
4..

-'tiiii*nu.a,writh the same procedure for Pages 11-17. .When you come to

Page 12, call their attention to the dashed line that is already drawn.
_

-iaire the children go over this dashed line together before starting the

rest of the activity.

33,
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USING THE PUPIL'S BOOK, pages 18-21: ,

Page 18 is a teaching page. Display your book in front of the
1"..

pupils and make sure that each child his book open to the correct page.
cr.

Read,the title, pointing to the words as you read. Tell the children

that they are to draw a set of rings in the space provided (point to

the space) which matches the set of blocks. Say,

We draw a line from one of the blocks to the space below.

Then draw a ring (0) at the end of the line in the shaded space.

Nave_pup4smaxk over the dated lines. After the same procedure has

been followed for each block, then .say,

Now we have a set of rings which matches the set of blocks.

Do the same for the set of ice cream cones; then. they n-work Pages

19-21 on their'own. r
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1-20 COMPARISON OF SETS (MORE THAN)

OBJECTIVE: To introduce the idea that a set may have, more or fewer

members than another set.

VOCABULARY: More than. "V:.'
,

BACKGROUND VOTE:

This lesson nd the next one continues the work on pairing members

of sets. If set are not equivalent, we find that one set has more members

than another, and that the latter has 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 another if a set corresponding Co 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 fewer members than a set corresponding to the latter. We use the terms

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

"fewer than" for sets. 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: Flannel cut-Outs, flannee'board, buttons, clothes ping

or other small objects, pictures of four story-book

characters (Goldilocks and the Three Bears).

SUGGESTED PROCEDURE:

PRE-BOOK ACTIVITIES:

You Frill want to introduce the concept of "more than" first, waiting

days before considering "fewer than." Children find the latter much more

difficult to grasp. Mastery of the concept of "fewer than" should not

be expected of all children at this ti . Other activities which intervene

between this introduction and the exte to the more sophisticated idea

of u number being greater than, equal to, or less than another as well as

the work with union of sets will add considerably to the development of

these concepts.

Place 2 sets'of 3 cui-outs on the flannel board.

Are these sets equivalent? (Yes.)

How do you know this is so? (There are as many members in the first

set as in the second.)

it 7



How can we show that these sets are equivalent? (Pair.) 6.

Mary, use these pieces of yarn (or flannel) to show the pairings.

4
When the pairings are completed, remove the cut-outs and place two other

sets with 3 and, 2 members on the flannel board.

Do these sets match? (No.)

Bill, use the pieces of. yarn to show the pairings. (Pause.)

Are thes$:,setsAquivalent? (No, there is a member left over.) The

first set 116 more.)

When we paired the members of the e sets, we found we had a member

left over.

We seamy that this set has MORE members than the other set.

.GiVe each child a handful of buttons and clothes pins, or have these already

placed in the individual boxes or envelopes. Include a greater number of

buttoni. Have 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.

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.)

We akE that your set of buttons has MORE members than your set et

clothes pins.

Instruct the children to move the clothes pins to one side of the desk

or place them inside the box or envelope provided. Hold up one finger.

Use your buttons-to make a set that has more members than the set

of fingers I am showing you.

After checking to make certain that each child has a set of two or more

buttons in the center of his desk, compliment the children and repeat

the same procedure using 2, 3, and 4 fingers. Whenever a child makes

a mistake, the teacher should pair her fingers with the members of the

set of buttons on the desk.

Are there more buttons than fingers? (No.)

What will you have to do so that your set of buttons has more members

than EL set of fingers? (Place more buttons in my set.)



.;

libIRGTBBIUPELTHFBOOK, pages 22-25:

Use these pages ss teaching pages following the activities suggested

for developing the 3.

_2? pa' front of the c

Correct page., Read the

ea of more than using physical objects. Display Pag

ss making sure each child has his book open to the

title, pointing to the words as,you read. Now,

Taint to the top box and aY)

We have two sets of blocks.

Are there more block i in one set than in the other?,11 11 1, _J

How can we' decide? (By matching.)

Have the students match blocks by tracing over the dotted marks.
, a

There are two members left over in the toR set, so the 192 set

of blocks has more menters.

Let us putt an X on the line beside the set with more members.

Pupils an trace over the dotted X. Continue with other exercises,

discussing each as you did with the physical objects. If one set does

not have more members than the other as in the last exercise cn Page 24,

then instruct the children that they do not put a mark on either line.

Caution the children that the sets of pictures on the second page

are\placed differently. Note how the pairing has been done to help decide

which\set has more members and that the question is answered by placing

the X on the line below the set.

USIRG THE PUPIL'S -BOOK, pages 24-29:

Children use these pages on their own. Read the title. Give instructions

as above. Caution the children that if one set does not have more members

'than the other set, then they do not put a mark on either line.

9





Teaching Page

ctviet has more members? Mark it
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USING THE PUPILIS'BOOK .pages 30-32:

Page 30 is a teaching page. Display the page in front of the pupils

and make sure each child has bis book open to the correct page. Read the

`title. Explain that they are to draw a set which has more meAbers than

the given set. Suggest that they first draw a set of rings. equivalent to

the given set, ttlen they can add as many more rings as they wish. Say,

Let us draw a line from the bicycle to the space below. (Children

should trace over the dotted marks.)

Draw a ring at the end of the line.

Now, we have a set of rinzs which is equivalent to the set of bicycles.

We want the set of rings to have more members, so ad0 more rings.

Repeat the same procedure with the set of coins.

Pages 31 and 32 are for independent work.

Pa a 33

is page is a review of the idea of equivalent sets. Read directons

to the children.
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1-5. COMPARISON OF SETS (FEWER THAN)

OBJECTIVE: To introduce the idea that a set may have fewer members

than another set.

VOCABULARY: Fewer than.

BACKGROUND NOTE:

See 1-4, page 39.

MATERIALS: Flannel cut-outs, flannel board, buttons, clothes pins or

other small objects.

SUGGESTED PROCEDURES:

PRE-BOOK ACTIVITIES:

Place 2 sets of 2 cut-outs on the flannel board.

Are these sets evivalent? (Yes.)

How do zata know this is so? (There are as many members in the first

set as in the second set.)

How can we show that these sets are equivalent? (Pair.).

John, use these pieces of yarn to show the pairing.

When the pairing is completed, remove the cut-oats and place two other sets

with 1 and 2 members on the flannel board.

Do these sets match? (No.)

Ann, use the pieces of yarn to show the Ealria. (Pause.)

Are these sets equivalent? (No, there is a member left over. The

second set has more.)

Which set has fewer members. (The first one.)

Yes, the first set has fewer members.

Give each child a handful of buttons and clothes pins, or have these already

placed in the individual boxes ur envelope!. Include a greater number of

buttons. Have 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.

Were Ea 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. There aren't enough clothes pins.)



N;\

Which set has fewer members? 'Set of clothes pins.)

Yes the set of clothes pins h 3 fewer members than the set of buttons.

There aren't,tas many clothes pins as buttons.

Instruct the children'to move the clothes pins to one side of the desk or

place them inside the box or envelope provided. Hold up two fingers:

Use your buttons to make a set that has fewer members than the set

of fingers I am showing you.

After checking to make certain the, everyone has a set of one or no buttons

in the center of his desk, compliment the children and repeat the same

procedure using 3, 4, and 1 fingers. Whenever a child makes a mistake,

the teacher pairs her fingers wit., the members of the set of buttons on

the desk.

Are there fewer buttons thamfingers?

What will yal have to do so 'that your set of buttons has fewer members

than my set of fingers?

USING 'THE PUPILI'S BOOK, pages 34-37::

Pages 34-35:

Use these pages as teaching'pageS following the activities suggested

for developing the idea of fewer than using physical objects.

Ask if there are fewer pennies than turkeys. Ask,

How can we decide?

After tracing the lines pairing members of the two sets put an X on the

line beside the set with fewer members.

Continue with the other sets, discussing each pair of sets as you did

with physical objects. If onse set does not have fewer members than the

-other as in the last example on Page 35, then instruct the children that

they do not put a mark on either line.

Pages 36-37:

These pages are to be worked by the children on their own.
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USING THE PUPIL'S BOOK, pages 38-39:

Page 38 is a tea:hing page. After the usual procedures of displaying

your book, making sure esszh child has his book open to tie correct page

and reading the title, say:

We want to draw a set of rings in this space (point to the space)

so that the set rings has fewer members than the set of balls.

Then suggest that they mark at least one ball with a large X. Then they

call draw A set cf rings which, is equivalent to the set of balls remaining.

FURTUEI ACTIVITIES:

1. Ask three children tc stand by the flannel board. Ask another child

to give a stcry character picture to each of the three children.

(There should be four pictures.)

Is there a child fox each character in the story. (No.)

Are there more children than there are story characters? (No.)

Ale there as maw children as there are story characters? (No.)

Are there fewer children than story characters? (Yes.)

Ask the three children to put the pictures back on the flan; .1 board and

have another child hive the pictures to the three children. Encourage

tht ?hild to- pairthe pictures and the children in a different ord,212.

15, we now have as many childrE ,s story book characters? (No.)-

Are there fewer children than story characters? (Yes.)

How many more story -.-hazacteis than children do we hare? (One.)

2. Choosie some set 1,f objects in the room and ask the children to look

around f.Jr sets that are equivalent, for sets that have more members,

and for sets that have fewer members.

j. Ask each child to fold a piece of paper, and to dll.w a set on one

half of the paper. Then ask each t pass his paper to another pupil.

That pupil is aAed to draw a '.Jt with more (or fewer) members.
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1-6. REVIEW

OBjECTIVES: To review the concepts of pairing, equivalent, more than

and fewer than.

VOCABULARY: (No new words.)

MATERIALS: Pencils, crayons, or small objects.

SUCGESTk.11 PROCELURE:

PRE-BOOK ACTIVITIES:

Your childrendo not need this lesson if they understand clearly that

they can always decide whether one set is equivalent to another, and whether

one set has mor or fewer members than another, by pairing members. If the

children compare sets by counting, accept their answers but continue until

they are sure that the comparison can be made without counting.

On a desk by the docr, place as many pencils as there are boys in

the class and as many crayons as there are girls in 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 a crayon and put it on her desk. Say:

We discovered the other day when we paired our set of name cards with

the set of children 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: equivalent.)

We also discovered that two sets arenit always 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 set of boys is eguingat to the

set of girls.

If the two sets are not equivalent, then we can ga that the set

of bogs has more or fewer members than the set of girls.

Have the children pair the members of the two sets (pencils and crayons)

by asking a boy and a girl to go to the teacher's desk together and place

their materials side by side. Continue until all children have gone to

the desk. In case there are mvce boys or more girls, of course, they will

not te able to gc in pairs.



We have said that sets are equivalent when there are just as many,

members in one 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 crayons equivalent to the set of girls?

Is the set of pencils equivalent, of pencils equivalent to the

set of cr ons?

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

Can we stIE that the set of pencils has more members than the set

of crayons?

Which set has more members?

How can you tell?

.Can we say that one 'set has fewer members than the other set?

Which set has fewer members?

How can You tell?

USING THE PUPIL'S BOOK, pages 40-41:

On Page 40, ask the children to pair the members of ono' set with

the members ,f the other in each exercise. After they have completed one

page, ask them to draw a red ring around those sets that are equivalent.

For those sets that do not match, draw a blue ring around the set with

more members and a yellow ring around the set witl. fewer members.

Then ask them to

Page 41. After they

above for identifying

than members.

pair the members of the sets in each exercise on

have completed the page, give them instructions as

the equilalent sets and the sets with more than--fewer



Compare these sets
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1..7. NUMBERS AND EQUIVALENCE

OBJECTIVES: To introduce the idea that equivalent sets have the same number

of members, and that sets having the same number of members

are equivalent.

To leentify the number property of sets of 1-5 members.

VOCABULARY: Number, one, two, three, four, five.

MAMMALS: A number of dissimilar set objects for the teacher. These

may be taken from sets of farm animals, Piruits, and/or objects

found ln the classroom.

Sets of small objects such as blocks, buttons, bottle caps,

disks, etc. for each child.

SUGGESTED PROCEDURE:

PRE -BZON ACTIVITIES:

Hold a set consisting of models of an apple and a horse in one hand

and another set such as a marble and scissors in the other. Ask the children

to name the members of the sets. After some discussion of how the objects

in the sets differ (An apple is a fruit. You can eat it. A horse is an

animal. You can Ade it. We don't ordinarily eat horse meat. A marble is

a toy. You can ay with it. A scissors is used to cut paper. We use a

scissors at home and at school.), ask how the members of these sets are

alike. The comments of the children should bring out the fact that the

objects in the sets are not related in any usual way. Hopefully, someone

will suggest that the two sets are alike in that both have the same number

of members. If this does not happen, ask the following questions.

Are these sets equivalent? (Yes.)

What does equivalent mean? (The sets match. The members in the sets

can be paired and there are none left over. Each set has as many

members as the other.)

Yes, each-of these sets has as many members as the other.

When a set has as many members as another, we sm that the sets have

the same NUMBER of members.

Do you know the name of the number that tells how many members these

sets have? (Two.)

Are these sets e,..valent?,(Yes.)
,cv

Do these equivalent sets have the same number of members? (Yes.)



Remove the model of the apple from the first set.

Are these sets equivalent? (1\").)

How do you know that is true? (There aren't as many members in the

first set. The sets don't have the same number of members.)

Very good. These sets do not have the same number of members.

Do you know how many members are in the first set? (Yes, one.)

In the second set? (Two.)

These sets are:. not equivalent since they do not have the same

number of members. Which set'has more members? (Second set.)

How many more (One.),

Repeat the same procefure using two sets of 4, then 3 and 5. In

each caseremove a member from one of the sets after the children have

established that the sets have the same number and what the name of that

number is. This emphasizes the point that equivalent sets have the same

number and sets that are riot equivalent dq not have the same number.

Provide each child with a set of objects. Ask thenvto constructs a

set with 1-5 members. Vary the request so that the sets are not ordered,

for example, sets having 2, 4, 1, 3, 5 members. If the children hesitate,

place an appropriate set of cut-outs on the flannel board and-ask if their

set is equivalent or has the same number of members as yours. Many such

activities should be.given the children so that they will learn to associate

the numuer name with the'correct number of objects.

USING THE PUPIL'S BOGS., pages 42-43:

Use these pages to play a game. Give each child five blocks. Place

a model set on the flannel board or display a set of objects. Ask a child

to name the number of members in the model set. After the number has been

nem, direct the children to find all sets on the facing pages (42-43)

of their book which have the same number of members as the model set.

Direct them to cover these sets with blocks. Continue in a similar way

with other model sets.

Pages 44-45:

Display these pages so that all the children,can see them. Give a

number, for example, three. Ask a child to come and point to all the sets

which have three members. Have other children do the same for the sets in

their bcoks. Continue with 1, L, 4, and 5.
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1-8. RUMOR PERCEPTION WITHOUT COUNTING

OBJECTIVES: To help children Perceive, without-counting, the number of

objects in a set of so more than five members.

To develop the understanding tnat zero is the number of

1 members of thv empty set.

VOCABULARY: Zero.

MATERIALS: A set of Ave oblects; e.g., pencil, crayons, eraser.

Perception cards, in various patterns, sets zero through

:five; set objects for the children.

*VJGGESTED PROCEDURE

TRE-BOOK ACTIVITIES:

Place the set of objects on a demonstration table. Have children

grouped around where 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, each time asking for the number of the set that remains. When

the last object is removed, ask about_the set remaining on the table.

What set do we haire now on the table? (The empty set.)

Do. you know a number that tells how many Tthiriga there are in the

empty set? (Zero.)

Zero is the number that tells us hoy many thinos there are in the

empty rellt.

Continue with illustrative questions relative to the children's experience, e.g.:

Mary had two balloons.

Bill broke both of them.

What number tells us how many balloons Mary had left? (Zero.)

Joe had a piece of candy.
.

He ate it at lunch time.

What number tells us how many pieces of candy he has now? (Zero.)

Count a set of objets and put them in a grocery bag. Remove on object

at a time and ask a child to tell, the number of oWects still in the bag.

Continue until there are no objects in the bag. Reinforce the idea that

zero is a number,

01



. . e

Use perccptiod cards (without n erals) of sets of from zero through fiat

%embers. Perception cards shoul4 have different arrangements of the members

of the sets:
.

0

S.

O 10

.
et

se'

el,
A

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

desk a set equivalent to that,displaYekon the rArd.

Put a set of *cots on the flannel board. have children show equivalent

sets at their desks.

Display a perception card vefy quickly; then conceal it and have children

show-equivalent sets at their desks.

Display a cs:1, cover it, and have a child give orally the numberof the

set that was shown.
'I

FU= ACTIVITIES:

There are manyopportunitiesto poi.t out equivalent sets in the class-.

room and to encourage children to percef.ve the number of the set without

counting. For instance, if there are two sides of an easel, two children

can paint. If there are four bails for the recess peril, four children

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

books abOut fish on the table beside them and encourage children to see ,

"three," rather than "one, twoi three."



1-9. COMPARISON OF NUMBERS

OBJECTIVE; To introduce the concepts of greater than, less than.

VOCABULARY: Greater than, less than.

BACKGROUND NOTE:

To compare two numbers, say 5 and 3, we choose a set of 'members

and a set of 3 members and by pairing ind that the first set has more

members than the second. We therefore y that 5 is greater than 3

and that 3 is less than 5. We use the, terms "more than" and "fewer

tha4" in connection with sets, and "greater than`{ and "less than" in

connection with numbers.

MATERIALS: Flannel board and cut-outs for the teacher; sets of small

objects for the children.

SUGGESTED PROCEDURE:

PRE-BOOK ACTIVITIES:

You will want to introduce the concept of "greater than" first, perhaps

waiting several days before considering "less than." Children find the

latter much more difficult to grasp. It is essential that you use the

correct termrwhile permitting the children to use primitive expressions

which indicate that they understand the concept. For example, when asked

why 4 is greater than 2, ,many children will answer, "There are more"

or "More." Tt.s is acceptable since it implies that the.child does under-

d the idea. The teacher, however, should respond with, "Yes, that

is'correct. F..u is gater than 2 because a set of 4 has more members

than a set of 2." Constant reinforcement of this kind which encourages

tNe child but d s, not impose a formality of 1 guage for which he is

not ready will epen understanding and evr.ntu ly result in the develo

of the precise language. There is no need to drill on this language.

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

to put ae sets at the front of their desks.

Which set has more members? (The set of 3 members.)

do 'we say this 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 a set of 1 things has more members than a set of 2 things,

we sm that the number 2 is GREATER THAN the number 2.

Repeat with several other example!) -

Ask the children.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.)

ii-Beye the children use small objects to dramatize the solving of word `

problems. (These are snpposed to be both vocabulary work and mathematics.)

In the first problem, a technique for solving such word problems is

suggested within the parentheses.

-°"771:

77

1. Johnny has 3 marbles. (Use your blocks to represent the marbles

Johnny has.) Jim has 5 marbles. (Make another set of blocks to

represent Jim's marbles.) Which boy has the greater number of

marbles? (Pair the members of the sets.) Which boy would have

, some marbles left over?

Use the same technique with these word problems.

2. Mary has 2 balloons. June has a greater number of balloons. How

many balloons does June have? (Any number greater than 2.)

3. Joe has 4 candy bars. Jim has 5. Which one has the greater number

of candy bars?

4. Elizabeth has 3 sticks of gum. Rosa has none. Does Rosa have the

greater number of sticks of gum?

5. The boys have 5 balls. The girls have 5 dolls. Do the boys have

the greater number of toys?

Have the children build sets with 2 and 4 members. Ask the children

to put the set at the front of their desks.

Which set has fewer .members? (The set of 2 members.)

Why do we _s_ay. the set of 2 members has fewer members? (If we pair

members.° tnis set with those of the set of 2, we have members left

over. e other set has more.)

Since a set of 2 things has fewer members than a set of 4, we

22E that the number 2 ls less than the number 4.

Is 2 less than 4? (Yes.)

Repeat with several other examples.
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Ask the children to think of a nuMber less than 5. As they give their

answers, ask why the number is less. Repeat with other numbers.

Have the children use small objects to dramatize the solving of word

problems. In the first problem given below, a,technique for using such

word problems is suggested within the parentheses.

1. Sue has four dolls. .(Use your blocks to represent the dolls.)

Mary has 3 dolls. (Make another set of blocks to represent Mary's

doll .) Is 3 less than 4? How did you know?

2. Jim has 3 balloons. Bob has only 1. Would you rather be Jim

or Bob? Why? Is 1 less than 3?

3. Bob has 4 balls. Jim has less than 4. How many did Jim have?

(0, 1, 2, or 3.)

4. Bill made 3 mistakes on his reading paper. Joe made 5 errors.

Bill said that he was glad he wasn't Joe. Why did he say that?

(Bill made fewer errors. 3 is less than 5.)

Many chiren will need a great man experiences using blocks or other

set objects in showing that their answers to such questions as those

below are correct.

Is 4 greater than 3?

Is 2 less than 5?

Is 1 le,a than 3?

Is ,5 greater than 4?

USING THE PUPIL'S BOOK, pages 46-47:

For each exercise, sk the children the number of each set _,:n

ask which number is Brea er, for example; 4 air 1, Have e h child put

a block (or some ,;ther k nd of marker) on the set which has e greater

number. 5" i

These pages may be uotld again in your di5cussir ofi which number is less

than, asking chillc,2n to place a marker on the set which has the lesser number.





Greater than - less than
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Chapter 2

NUNERALS AND THE NUMBER LINE

BACKGROUND

83

This chapter has 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 spoken word and

with those sets having the correct number of members. It is worth noticing

that children in the Arst and second grades have be tablish the association

of four different sorts of objects with each number. For example, they

must learn to connect the number eight with sets having eight members, with

the symbol "8", with the written word "eight", and with tnc spoken word

"ate ". At the same time children are learning otter names for 8, such

as 4 + 4, 9 - 1, and su un. Each cf these associations must be established

by many different experiences.

Second, we wish to reinforce the connection between cumarison of sets

and comnarison uf numbers. We recall that one set has fewer members than

another if, when the Members of the first set are paired with the members

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

between sets leads to a relationship between numbers. We say that 5 is

greater than 3, and that 3 is less than 5 because if the members of

a set of 3 are paired with the members of a set of 5, there will be

members of the latter set left over. Recall that if one set has more

members than another, then the number,of members of the first set is greater

than the number of members of the second set; if the first set has fewer

Members, then the nun . of members of the first set is less than that of

the second; and if sets are equivalent then they have the same number of

members. The words "more than", "fewer than", and "equivaleet" refer to

sets. The words "greater --an", "less than", and "equk" refer to numbers.

Lastly, this chapter begins the development of the concept of the

number line. At this stage, we are trying to help children think of the

numerals 0, 1, 2, '', 4, 5, 6, 7, 8 and 9 as equally spaced labels en

a line. We pat arrows on the ends of the line we draw to help children

I

understand that a line extends indefinitely in both directions, but the

picture we want to give'now is the following:
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0 1 2 3 4 5 6 7 8 9

Be sure that they understand that the numerals are associated with the

number of steps from 0. The "starting point" is 0,- and each number

is the number of "steps from the starting point".

Later, pictures such as these will be used:

-3 -2 -1 0 1 2 3

5 4 3 2 1 0 1 2 3
2 2 2 2 2 2 2 2 2 2 2

it 5o 6 7

0 1 2 3 It

3 4. 4 =

5

7

6 7 8

0 1 2 3 4

4 x 2 =

5

8

6 7 8 9

Without going into details, these pic res indicate that the number line

will be used to motivate the introduction f negative numbers, to emphasize

that one number may have many names, to illustrate th notion of addition
1

and its properties, and to give an interrretation oflmtltiplication. We

use the number.line in tlis chapter4imarily to reinfoice understanding

of the natural ordering of the numbers, bLt, there are mazy other pedagogical

uses for the concept. There are also profour mathematical reasons for

the early introduction of the number line We are ssociating an algebraic

object (a number) with a geomstric objecc, (a point); and this foreshadows

the close connection between algebra snd g,c)metry which was discovered by

Descartes and called analytic geometry.

90
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IMPORIANT NOTE:

Section 2 of this chapter requires that the children be able,to

write numerals. You _I.Juld teach the writing of the numerals in the writing

period but not until children have the understandings and abilities developed

by the end of Section 2-2 Part I for the numeral 0 - 5 and Section 2-2

Part II for the numerals 6 - 9. It can not be assumed that if children

can recognize the numerals, :they can write them. They will need a great-

deal of careful practice which can be given independent of the mathematics

Lesson.

4
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2 -1. ARRANGING SETS IN SUCCESSION

OBJECTIVE: To put sets with- 0 through 10 members in order so that

each non-empty set has one more member than the set which

precedes it.

VOCABULARY: (Review) order, more than, fewer than.

MATERIALS: Materials to be used on flannel board,_ineluding numerals

and pairing symbols or pieces of string (or similar material:,

for the bulletin board or the magnet c board); sets of

,objects for children.

SUGGESTED PROCEDURE:

PRE-BOOK ACTIVITY:

The children have had'many experiences with sets of 1 - 5 members.

Consequently, it seems wise to order such sets first and then direct

attention to the empty set as the set preceding the set of one member. 4

considerable amount of time will be needed to develop the nunbei4 property

of sets of 4 - 10 members and-the names of these numbers. Counting,

partial counting be7inning with e subset (part of a set) of more than 1

member insofar as is possible, will then be used as a technique for

determining the number property of a set of more than 5 members. This

does not imply that many children will be able to recognize the number of

a subset and proceed with the counting at this time, but efforts should

be made to encourage such a procedure. Again, the experiences provided

later in the curriculum will help develop this ability.

Pia e sets of 1 arid 2 members on the flannel board.

Are these sets equivalent? (NO.)

How can you tell just tiy looking at these sets that they are not

equivalent? (They don't match. The second set has 1 more member. I

One set has 1 member; the other has 2.)

IR 2 g-eater than 1? (Yes.)

A set of 2 has more members tl-an a set of 1.

Place another set of 2 members on the flannel board so that the arrange-

ment now looks like this:



.

Point to the two sets of 2 members.

Are these sets equivalent? (Yes.)

How do you kn6w? (Both sets have the same-number. Both sets have

2 members.)

Place another cut-out in the last set. The arrangement now looks like this:

'0

40 40 40

Indicate that you are speaking about the sets of 2 and 3 objects,

A'e these sets .etalis,va_tent? (No.)

EtEllot? (They don't have the same number. The last set has more.)

How rjha more: (1.)

Is 2 greater than 2? (Yes.)

A set of q has 1 more member than a set of 2.

Continue in the same way to order the sets of 4 and 5 members.

Look carefully and see if EE can tell me something abo

in which I have placed these sets on tne flannel board.

If no one comments that each set has 1 more member tnan the set before it,

ask such questions as:

..

What Ls the number of the first set? (1.)____ --- ------ ----- ----
,. The next s?.t? (2,)

Does a set of 2 have more members than a set of 1? (Yes.) P---- --_ -- - . ---
How many more? (1.) 1

What is the number of the next set? (3.) L.

Does a set of 2 ha4e more members fan (es.)a set of 2? q)
How ma more? (1.) 1

If the desired response concerning the ordering is not obtained, proceed

vith similar luestionE rega.,.ding sets-of 4 and 5. Then continue.

Look at i2
t rr.:1 set.

Does each snt a:t r the set of 1' have 1 more member than the set

before it? (Yeg,,

When we have pla:!e./ sets in this we say that we have ORDERED

the sets.

1
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What set would come before the set of 1 member? (The empty set.)

De I need 2aK cut-outs to lament the empty set? (No. The empty

Set doesn't have any members.)

What is the number of the empty set? (Zero.)

Point to each.succeeding set and ask the children to tell you the number

of the set. Then remove all cut-outd from the flannel boarl and replace

with five sets ot objects ranging from one to five members in the arrange-

ment suggested below. Do not, however, use geOmetric shapes as set objects.

*

*

Point to each set and ask the children the number of the set.

Are these sets arranged in order? (No.)

. How do you know they aren't in ordert- (You should start with a set

of 1. Each set should have one more.)

Which set has the fewest members? (Set of 1.)

Where .(indicating with your huhu) bhould I place the set of 1?

Before the set of 2 members or after the set of 4 members?

Agree that the set with one member can be at the left and place it there.

Next point to the set with three members.

Does this set (the set with three members) have more members than

the set with one nembet? (Yes.)

Doe the set of 2 members have 1 more membe. than the jset of

1 member? (No, i has 2 more.)

The set of 2 me ers should come after the set of 1 member.

Place the set of 2 members between the set of 1 member and the set of

3 members. Bring out by pairing that the first three sets are in order

since each set has one more member than the set before it. Complete the

ordering using tne techniques suggested abuvL. Then ask if there is any

set with fewer members than the set with one member. Emphasize that the

empty set belongs on the left-hod side. (Nn picture, of course.)

tl
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USING Ty PUPIL'S Wok, pages$48-49

ll'ages 48 and 49 are teaching pages. Have the students turn to Page

48 of the Pupil's Book. Display your book so the children can see the page.

Read the title of the page. Direct the pupils' attention tc the set of

rabbits at the top of the page. Ask the students to give the number of the

set (three). Explain that they are to draw a set of rings in the space

provided (point to the space) which has one more member than the given .set.

Suggest that the children represent an equivalent set First by drawing a

line from a rabbit to the shaded reaion-,4 then drawing a ring at the end of

the line. Have them do this by tracing over the dotted marks. When the

student has done this for every rabbit, then he has drawn a set of rings

which is equivalent to the set of rabbits. To draw a set with.one more

member, he merely draws an extra ring. Help the children work each set on

these two pag6Z.
.

Note that the left frame of the bottom left 'cornel_of Page 49 represents

the empty set, so the children should draw a set with one -member in the right.

frame.

Pages 50 and 51 are for independent work.

ti





1-9. COMPARISON OF NUMBERS

OBJECTIVE: To introduce the concepts of greater than, less than.

VOCABULARY: Greater than, less than.

BACKGROUND NOTE;

To compare two numbers, say 5 and 3, we choose a set of members

and a set of 3 members and by pairing ind that the first set has more

members than the second. We therefore y that 5 is greater than 3

and that 3 is less than 5. We use the terms "more than" and "fewer

tha,;" in connection with sets, and "greater tharif and "less than" in

connection with numbers.

MATERIALS: Flannel board and cut-outs for the teacher; sets of small

objects for the children.

SUGGESTED PROCEDURE:

PRE-BOOK ACTIVITIES:

You will want to introduce the concept of 'greater than" first, perhaps

waiting several days before considering "less than.' Children find the

latter much more difficult to grasp. It is essential that you use the

correct terror -while permitting the children to use primitive expressions

which indi2te that they understand the concept. For example, when asked

why ,4 is greater than 2, ,many children will answer, "There are more

or "More." Thp is acceptable since it implies that the.ehild does under-

d the idea. The teacher, however, should respond with, "Yes, that

is4correct. Fu is gater than 2 because a set of 4 has more members

than a set of 2." Constant reinforcement of this kind which encourages

the child but dos, not impose a formality of 1 guage for which he is

not ready will deepen understanding and evcntu ly result in the develo

of the precise language. There is no need to drill on this language.

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

to put tie sets A the front of their desks.

Which set has more members? (The set of 3 members.)

'nit E do 'we say this 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.) 1
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USING THE EUPILtS BOOK, pages 52-53. p 1

kl
---

Pages 52 and 53 are teaching. pages. Make sure that each child,

has his book open to the proper page. Display the page in front.of:the class.

Direct the childreuts attention to the top -box. Ask the children,'

, , .z".
What is the' number of the set of drums?. (Three..). .

In the space to the left. (point to the space), let us'drew a set

of rings which has.bne less member than the pet of drums.

c
.

- Suggest that the children first mark out one member from the set
,

of

drums (tracitg aver the dotted meat, then ciAlti a.set whiAl is equivalent

r to the remaining members. Proceed in the same m6Iner through both Pages.
r

Pages 54 and 55 are for independent work.

2.

4,
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'USING..THE PUPIL'S BOCK, pages .0-57

56 is a teaching page. Display your page

:ran and point to the set of two dots in -the top box.

4i; . ,

'What is the.number of the set of dots? (Two.)
. 41,

.
Is there a s t which has one'less member than a set'of two? (Yes.)

', What is' the ber of that set? t(One.)
-7.-----.--.7-

AW the children to d w a set With one ring in'the frame to the left of
. . . .

. -
the given set ortwo. ow, as the children if there is

r

a set which has
$

one more Member than the given set of two. (Yes.)

in front of the child-

Ask the children,

What is the.:number of hat set?' (Three.) .

X's)-in the frame

procedurel-ior the

on their own.

. ,

Ask the students to draw a set of 3 rings (or

right of the given set qf.two. Follow the same

Page 56, then the cniliiren can work Page V7

1)

to the

rest' of

ro
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MGM{MGM{ ACTIVITYf' , )

/ 1

Give each child fifteen'bloc
, .

make a set/of one, and then. make to the 'right of this, set,
Ask. if 'there is a set missing bet,-een the set of, one and 4e/. ,
Corftinue working until. each child' h rranged the sets

i

. \
s or other objects. 'Askihim to

set of three.
set of three.

objects as folloW's:i

Novi extend the ordeling of 'set to include thOs.e'with,. Tail. 10

members. .You may want to take se4eral days' to do this. 119,e a pr ckdure

similar to the one you followEid in ore ring sets with not more than 5
i 6 ,mezdbers, 1.4entif5,-idg a Set of

more member tfian a set of fie. Then order sets of 'not .

g

members', identSfylings a ,set of 7 ,as having, one more member

6. Chirtipue this way to int,rocluc-e :sets 4; 8 and
. ,

members. Order. sets of net more th
6 as- having

more`. than 7

'than a set of
lU members.

If your class cannot order the names of the n
1 . .

r'0,1ind count td find

the numlitel- of melnbers of a set, you wil4 want to prpvide...experietices
writ

which. V
will develop this ability.; Remember that in beginnipg tco csit sets of
objects a child must touch each member' of a set in-spclue'nke,, saying in

4'
sequenccp the names of the numbers. ; (The child is actually pairing, the

i 4... :
members of the .'set --ith ra`mbrs' of a set 9f nirabers, )

. Mc,. name spoken

whenithe last member of a_ set is touched designates 1:0 number of members

. in he set. L'irter comes the "p6irit and say': e n4...xt tbe stage cif . /
-

,std

pointing and thinkin/emd .finally; the "look and&ink" stage. s

4
f

During counting practice, thVciyild ghotad. be led to zeallixe that ttie.....
/ . .4!,;, -

i
arrangement of the _set being counte-X duesnot °matter. rThatlid,, if he c nts

/the set, then_ rearrangg it and ct7unt'g, id anot hp' t: wasyN-;the .name number ,. s

I' obtained. placind s ,numoer o.,,.cutrouts on the Ma- nnel Voard and havi g
s ,

bhe children count Together, tly ngn rearrangi the cd-outs and count
I ...11

.again bring ng thist,ide.a to a level of awareness.and
- . ., k

, .

/ .
-
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.
The telationsbip.beddeen number and equivalence should be constantly

eMp)lasized: If two sets are equivalent then they have the same number of

*herspanifif two sets have the same number of members then they are

egxitetrt. Thus, if a group of boys is counted' and the same number of

a. girls
A
is counted, we are sure that we can form couples with no 'one left

_`over? It we have couples and we count the boys, we need not count the

grist since the set of girls and thp'set of boys are equivalent. Every

tiMabhesetwo equivalent sets are displayed and the members of one set

:axe counted, the question of ithether the other set should also be counted

allepld be asked and discussed.
.

4L

.
The entire development of coveting is accomplished by a great deal of

practice which should not be confined to the period set aside for the

.,mathematics lesson. Children should count sets of chairs, sets of children,

=sets of toys, sets of disks, anA so on as part of their everyday

"classroom &tivities.

1!

.
,

1'

Partial counting, that is, recognizing the number of members in apart

(subset) of a set and then counting from that number is difficult for

ymngsters even though they know the number names in order. Once the

order of the number naMes.through ten is established ycia may begin the

development of the concept of partial counting.; For exaWle, in ordering

sets you may check the number of members of a set of six, ,by counting. Then

comment that there is another way. Since the set before 6' has 5 'members

it is easier to think: one more than 5 is 6. Similar comments about,

-a set of 7 might be: 7 is 1 .snore than 6 and 7 is 2 more than 5.

. This type f procedure-should be followed consistently even though a

- change in the counting ozactices of the children may, not be observed for

4
a long period of time.

.
UHIING THE PUPIL'S BOOK, pages 58-59

The pages are concerned with the recognition of the cardinality of
,

sets of 6 - 10 members. Two pages are devoted to each number. The saMe

procedure may be used with each page.

,Page 56 is a teaching page. Display your page in front of the class.

to. Read the title to the class (pointing to the title as you read). Vow, point

to the set (top left) of apples and Ash thr 61,11,1n,

r



Can we find the number of this eet of apples and drums? (Yes.)'

. lbw can we find the number? (By counting.)

Suggest that the class count out loud. Tell the class to mark out each '2

meMber.as it is counted. Point as you count, starting with the drums .

. .

first.

What is the number of.the set? (Five.)

Suppose we-countea the apples first, would we Et the same number? (Yes.

Whenever possible, emphasize the point that the order in which a set is

counted makes no difference. Since the set does not have six members, -

it should be marked out with a large X. Do the same thipg for each sett

on the page. When the children are through, all sets except those sets

with 6 members should be marked out.

Page 59 is for independent work.
. .

With a little help in the form of instruction, The children should

be able to complete Pages 60 - 67. If they nave difficulty then introduce

each number as you did on page

Pages 68 - 69:
*

9 Procedure is the same as for pupil's Pages 48- 51.

Pages 70 : 71:

Procedure is the same as for pupil': Pages 52 - 55.

Page 72:

Sets should be drawn so that tht. three sets are in order from left
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FURTHER ACTIVITIES

As a further activity, scatter a set of objects with 6, 7, 8, 9, or

10 members on a small rug or towel. Ask a child to pick up a part (subset)

of the set which he can name immediately and begin his counting from that

nNolber. Each child should be encouraged to pick up the subset he identifies

first rather than to look for a particular subset.

The teacher can make ;ards that show sets of 6, 7, 8, 9, and 10 in a

varietye.arrangements. Each seeshould have a minimum of six arrangements

so that children do not just learn a particular pattern. Sets should be

constructed on the same color of card, preferably with the objects drawn
4

alike to prevent association of a given set with a given object shape or

card color. -

000
00 o

0 0
00

O

0 O
0 00
O

000
0 0 0

O 00
O 0

Display a set of these cards on the chalkboard ledge. Children,may

be encouraged to order the'sets during an activity perio6. A variety of

genes can be developed that will irlp children learn to recognize the

number of these sets. For examplf, two teams may be selected. bold up

the cards one at a time and ask the children in turn to ident the number

of the set. Encdurage the children to "think out loud" when Fthey are

finding out. how many.

Although most children count each member of a set of 7 members, ,-

some;other possible respon:,...s a2e: Five, one more is six, 'and one more

is seven; Two, three, four, five, six, seven; Five and tkro more is seven.

I _

i , it



:2-2.. THE NMEHALS 0 THROUGH 2

P

OBJECTIVE: To associate the written numerals 0 through 9 with

their corresponding numbers, and to order these numerals.

VOCAMULARY: Numeral.

MATERIALS: Peg board, flannel board, numeral cards' (0 - 9), blocks,

books; Counter; brushes.

SUGOESEHD PROUEMBE% '
,

ACTIVITIES

*Part

I"
, h

Tell the children that 1:eny kinds of marks can be used to` tell how many.

Make a set of marks (/ /)' and tell a child to bring 'a set of books with

that many members to the front of the room. Ask another child to bring a

set of blocks whose number of members is the same as this set of marks

(:+: :+:). Ask another child to get X X brushes. Identify the number

in each get as it is brought to you. (2.)

121

Ask each child to place on his desk a set of objects which 1-as as many

members as the one displayed. Introduce a numeral card for 2. Explain

that the figure is called a numeral, tnat it is a special mark for the

number two, and that it is read "two".

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

series) on it.

Is this word really Betty?

Does the word have curly yellow hair and a smiling face? (No.)

It is lust Betty's NAME.

A numeral is the name of a'hunber.

This (pointing at the numeral card) is a name for two.

"Two"-(written on tbe chalkboard) is another name for two.

Place eset of one and a set of two on the flannel board.

Are these sets divalent? (No.)

nLnot? (They don't have the same number. The second set has more.)__-

Are the sets ordered? (Yes.)

What is the number of the second set: (2.)

//



4Xisk a child to select the flannel cut-out of the numeral and place it

under the set of two members. Then hold up the flannel numerals for 0

and 1 and ask the children if they know which numeral names 1. After

the numeral has been identified, ask a child to place it under the set

of one member.

Is there another set represented on the flannel board? (Yes,

the empty set.)

What number tells u., how many members are in the empty set? (Zero.)

Hold up the flannel numeral for zero and explain that this is the numeral

that names the number zero. Ask a child to place the cut-out on the flannel

board to the left of 1.

We have ordered these sets and the numerals that name the number of

each set.

Look carefully and see if you ran tell me some Em that might help

you remember which numerals name zero, one, and two.

Hopefully, some child will point out that the numeral for zero looks like

the letter "0" and that the numeral for one is a straight mark. Consequently

the numeral for the number two is left for consideration. It is helpful to

make large numerals on the chalkboard. Then as you face the chalkboard,

use your arm to trace these symbols in the air and ask the class to imitate

you. Sucn an experience provides readiness for the actual writing of

the n' .rals.

USING THE PUPIL'S BOOK, pages 73-82

Page 73 is a teaching page. Be sure that each child has his book

open to Page 73. Read the title of the page (pointing to the words as

you read). Direct the children's attention to the numeral 0 in the

middle of the page. Remind them that the numeral is the symbol'we use for

the.number zero which is the number of the empty set. Now point to the

set of one telephone and ask,

Is the number of this set 0? (No.)

Let us mark out this set with a lade. X.

Have pupils trace over the dotted marks. Direct students' attention to

the empt, set below theltelephone. Ask them,

4'



-', isthe,number of this set zero? (Yes.)

,H0.6 the students draw a line from the empty set to the 0 numeral.

Proceed in the sate manner for each set on Page 73. Ail sets with

..eleimen's should be marked out, and lines. should be drawn from the empty

\-.,:"sets te\the zero Symbol.

Pa es 74 and 75 are for independent work. However, be sure that

Ae pupils recognize the symbols ,l ani '2 befoie doing these pages.

Take 76:

Ask the students to draw'a line from each set to the numeral that names

the number of the set.

)

0.1147

1 '2, t)



Iiistiid.liii.PUPfLt6-BOOK, pages. 77 - 82

These pagps require the sane set of directions as for pages 73 - 76.

The numerals 3 .1. 5 may be introduced one at a time on succeeding days.

Order sets previously identified and label with the appropriate numeral.

Then construct the next set and introduce the numeral that names the number

of the distinguishing characteristics of the numeral.

For example, .,2 has a rounded part and a straight part and 4 is made

lit) of straight parts. Rhymes which emphasize the formation of the numeral

have been found effective. Stand in the back of the roo_ as the children

trace the numerals in the air. If any child has a tendency to make the

numeral incorrect_i, check this immediately. Emphasize the beginning point

in making the numeral.
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USING THE PUPIL'S BOOK, pages 83 - 85

Page 83 is a teaching page. Display Pdge 83 in front of the

class making sure each child has his book open to the correct nage. Reed

.
the title,poi-nting to the words as you read. Now, direct the children's

attentiOn to the box at the tdb'of the page and ask,

What is the number ofthis set? .(Two.)

Look at the column of three numerals to the right of the set.

Point to the column so the pupils know what column you are talking about.

Do you,see the numeral which names the number of this set? (Yes.)

Please ring the numeral which means two.

Have the students trace over the dAted marks. To give the students more

practice in reading numerals you can instruct the pupils to read the other

two numerals, (four and zer)) and mark out these numerals with an X. Follow .

the same procedure through the next two sets.

Pages 84 and 85 are for the pupils to do on their own.

Ask the children to ring the numeral that names the number of the set.

Give each child a set of 15 blocks or other set objects. Ask them to

make sets of 1, 2, 3, 4, and 5 members. After checking to be certain

that everyone has ordered the sets correctly, give each child a set of

numeral cards 0 - 5. Tell them to place the numeral that names the number

of the set below each set.

Is greater than 2? (Yes.)

How do you know that is true? (A set of 3 has more members than a

set of 2.)

Suppose someone didn't believe you. How could you use the sets on

your desk to show them? (You can see by pairing that a set of 3

has 1 more member than a set of 2.)

Are there any other sets on your desk that have more members than a

set of 2? (4 and 5.)

We sm. that 4, and 5 are greater than 2.



Repeat the same process using the numbers 4, 1, and 3; finally 0

and 5. Hopefully, some of the children will sense that if you locate the

sets with the number property named by the numbers you can determine which

has more members and hence which number is greater. TrIse children who

seem to be able todo this should be permitted to remove the set objects_

and use only the numeral cards.

p
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USING tliE PUPIL'S BOC*C, pages 86 - 87
\

\

i_' \Page 86 is a t.aching PA e. Display Page 86 in front of the class.

Be sure that each child has his book open to the proper page.' Read the

title, pointing to the words as you read. Point to the numeral ,3 in

the upper left-hand corner. .Ask the studetts,

What number does this symbol name/ (Three.)

Now point to the numeral 2 which is to the right of

What number does this symbol name? (Two.)

Is 2 greater than 2? (No.)

Let us mark out 2 with an X because 2 is not greater an

Tell students to trace over the dotted X. Now, point to the next n oral

to the -right.

3.

What nuMV6r does this numeral name? (Five,)

Is 5 greatr than (Yes.)

Let us ring the numeral 5 because it is greater than

Tell students to trace over the dotted ring. Proceed in the same manner

through the page.

Page 87 is for independent work.

Pages 88-89:

Use Page 88 as a teaching page. The directions are the same as

,tor Pages 86 - 87, except that the children should ring the numerals

which represent numbers which are less than the given number, and mark

out the ones which represent nue-ers which are greater.

9 fir,
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USING THE BRIMS BOOK, pages 90 -'91.*

Pry 90 is a :teaching page. Ask the students towrite the number

of the set in the space provided. Always give instructions aaclearly as

possible giing sure each pupil has his book open to the correct page.

It is ^also helpful to read the title of each page.

Pages 92 - 99:

These pages provide practice in identifying the numerals which name

the numbers six thro4gh nine. Each Get of two pages requires the same

direetiors as Pages 75 - 82.

Pages 100 - 102:

The directions for these pages are the same as those for Pages 83 - 85.

145

Page 103:

After the usual preliminary procedures, ask the children to draw a

line from the set to the numeral that names the number of the set.

I ;) ;
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PART II - THE NUI4ERALS 6 THROUGH 9

SUGGESTED PROCEDURES:

PRE-BOOK ACTIVITIES:

Repeat the same procedures :'Jr introducing the numerals 6, 7, 8 and 9

that you used with the numerals 0 through fr,.. If you introduce a new

mural on each succeeding day, 2 pages have been provided in the pupil's

tok for review and the recognitim of the new symbol. Careful attention

should be given tc, an examination of the numerals. Similarities and

differences should be noted. While 8 is easily recognized,. 6 and 9

are often confused .ni t'r. 7 whe" written by children is often as .

After E13 the numerals -0 - have been introduced, you should keep a

display on the chalkboard, flannel toara, or bulletin board of the

following sort:

0

*

*

I *

* * I A

8

*

F r these less_hs, 1 is essential for children to be able to count on

fro,m a p-i7en number. When :art -f a se. is recognized children should co it

the add; t. nal f the set without starting again at one. Encourage

this kind f 2 .untinw (partial counting) but '10 not assume that all children

will mastPr this -n'ept readil:"

Dirtrit,tP t 1C, object; to eaon child. Have child arrange the set

h lesk . that me7,bers f th,3, set are not touching. Without moving

921y f the -hiliren t) frame members of the then count

the rest f toe et. Frame )r 2 members of the set -n the desk.

Increase - tr nAmrer .bje-ts with which a is working

and repeat tNo w,rv. aoking a child t: frame the

number T .uhting. P.en ask the child

t push to .P 'de and unt r re-t f tho net.
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USING TIE PUPIL'S BOOK. pages 104 105

Aak the chlidren to count the numbe- of members in the set and write

the numeral that names the number.

13se the flannel board display of ,,,rdered sets and numerals to help children

identify numbers greater than a given one. The same type f procedure

suggested for numbers less than 6 may be used in this situation. Then

give the children numeral cards 0 - 9. After checking to be certain that

each child has ordered the numerals correctly, the pupils may use the

ordered numerals to help them determine which numbers are greater than 9

given one.

Page 106:

After the preliminary procedures, point to the box in the upper left

hand corner. Directthe children's attention ic the numeral in the upper-

right of the box and'ask,

What number does this numeral name? (Four.)

Nou point to the numeral in the lower-left of the box and ask,

What number does this nu:.e_al name? (Two.)

Which number is greater, two or four? !Four.)

Mark the numeral 4 with a ring.

Use the same procedure for each of the boxes in the top row. By this time,

most of the students will know tne procedure and the:' can finish the rest

of the page on their own.

Page 1(.:7:

The instruction-, are the same as for Page 106, except that now the

students are tacked t ring the lesser number.

I( )



How many members in each set?



How many members in each set?



Which number is greater?

4

e

2
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PART III SHE WORDS, "ZERO, ONE, TWO, ..., TEN"

Children should learn to recognize the words, zero, one, two, three,

four, ..., ten as names fur numbers just as they recognize the numerals

0, 1, 2, 3, 4, etc. Some children who are capable of understanding the

concepts which ar! presented in this chapter and can learn the numerals

withoUt difficulty may not yet be ready to recognize the words. It is

not intended that mastery of worfrprecedes continuation of the book but

that a start be made so that when they are Used there will be some familiarity

with the words. You should expect a level of mastery which seems appropriate

for-the ability of your children.

Since the teaching of these words is closely related to reading,,y9ou

should use techniques and activities which you use in youi reading program

to teach these wordg. You will want the children to associate the written

word with the spoken word, with the set, and with the numerals Where the

words are used on pupil pages you will find that they are used with the

numeral. Cards with numerals on one side and the words on the back, and

cards with pictures of a set of objects on one side and the word on the

back provide for individual or small group practice.

FURTHER ACTIVITIES:

1. Give each child a set of numeral cards. Name a number and ask the

children tc ,how the correct-numeral for that number.

2. Give each "child a set of numeral cards. Show sets of objects on the

flannel board or on the chalk board, describe sets in the room or

show pictures of sets, and have each child show the correct numeral card.

3. Pass out sheets of paper, each with a numeral written on it, Ask the

children to draw a set with that many members.

4. Give each :134-1d a piece of newsprint or construction paper. Tell the

children to make each numeral: 0 1, 2, 3, 4, 5, 6, 7, 8, 9 on the

page. The numerals should be scattered all over the page and each

child's page will probably be differeft. Display a set of objects on

the flannel board. Ask the children to, find the numeral which tells

the number of members in the set. They "show" the numeral by framing

it with their hands.

1 t 2



5. The first three activities may be repeated using vord cards instead

of numeral cards.

167
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2-3. THE NUMBER LINE.

OBJECTIVE: To develop the idea of the number line.----____

VOCABULARY: Point, line.

BACKGROUND NOTE:

This lesson introduces the number line. .Eventually we shall use the

number line for addition, for subtraction, and to introduce rational numbers.

In this lesson, the principal use of the number line is to reinforce the

children's concept of inequality."

MATERIALS: Strong string, paper clips, a printed number line and two

sets of numeral cards shapgd as shown:

so

A A
SUGGESTED PROCEDURE:.

PRE-BOOK ACTIVITIES:

Have one set of numeral cards in random order on the chalk ledge. Ask

a child to come to the front of the room. Tell children, "Today we are

going to jump and count the jumps." Mark, on the floor, a starting point.

. ,

Susie, you stand at our starting point. (To Susie:)

How many jumps have you taken from the starting point? (None.)

What number tells how many jumps you have taken? 0 ).

Place the zero card by the child's feet with tfie point-toward her feat'.

Tell her to take a jump and stop.

How many jumps from the startinE koint 'have zou taken now? (1.)

Have a child choose the numeral card and place it at'Susi-Ps feet.

Continue with the same procedure until 9 jun& have been taken. Ask

the child to try to take jumps of the same size (distant . Keep emphasizing

that the numeral card tells how many jumps from the starting point.



%AO

Would we have to stop with- 9 if we had more cards? (No. We could

.

go on and on.),

Remove the numeral cards frit= the, floor and tell the ehildre_to

immginethat jumps had been taken on the chalkboard. Have a child indicate

the starting point and nine jumps. Make a dot tq show each_of these points.

Ask what numeral to write for the point thai show the starting point. (0.)

Continue to number 'the points through 5. Have children look at

unnumbered points; and ask one comes up and put-the pointer on the point

where he thinks the next jump would be. Ask if points could continue to

be made in this direction. Draw an arrow to show in what direction we-

,

would.go if nine jumps are taken. (We begin with dots and an arrow and

"gradually build the picture of the number line.)'

1 2 3 4 5 6 7 8 9

Try to establish for the children, using further experiences if

iecessary, the picture of equally spaced dots extending indefinitely to

the right, with each dot associated with a number. Repeat that the

numeral names the number of jumps from the starting point. .-1

USING THE PUPIL'S BOOK, page 108

Ask, the children to draw a line from the numeral to the point

under which it should be placed.

A day or two later, have two children, one at each end, pull the piece

of string tightly. Ask children to pretend to watch a frog jumping

across atight rope. Suggest a spot on the string (to the left as the

class sees it) where it begins, and ask what numeral to use at this point:

Clip the zero card to the string ,(using a paper clip at the top of the card).

Have a child come up and stand by the string at that point, take a '_

single jump and "stop" there. Place numerals after children tell you

which one for each jump.



Ask children to imagine a long, long tight rope on which many jumps

can be taken. Suggest that it be thought of as a line of numbered jumps,

all of the same length, or a "number line".

Dispense with the string and draw a line on the board. Mark points

and label as shown

Instead of usinea tight am for our number line, let's use a

line on the board.

Hoy is this number line different from the one we- made on the tight,

rope? (It doesn't have all the numerals. It doesn't show the

first jump.)

4!hsk a child to use the pointer to show another point, to tell what

numeral to write there, and to tell why he decided on that numeral. (Name

the number of jumps from the starting point.) Have children notice that

although not all the numerals are written, they know where others must go

, because of the ones already written.

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 many jumps from the starting point.

Use the line for children to point to the numeral before. "5", the

numeral after' "1", before "1", etc.

Now help the children to understand the relation between inequality

of numbers and order on the number line.

Is 5, greater than 2? (Yes.)

Is ,6 greater than 2? (Yes.) s

Is 7 greater than 2? (Yes.)

Is 8 greater than 2? (Yes.)

People have agreed that,as we move to the right (indicate what you mean

by right by moving your hand in that direction along the number

on the number line that the numbers become greater.

Place your left hand below 3 and your right hand be1Ow 5. Asx the

children how they can tell from poking at the number line that 5 is



4.

I

greater than 3. If the children say that 3 is before or in front of

5. or that 5 is after or behind 3, dgree. Then comment that .5 is

greater than 3 since 5 it. to the right of 3 on the number line.

Even though children can tell their right hand from their left, it does

not mean that this cone t will necessarily transfer to the number line

situation. A left hand i

aj

always a left hand and a right hand is
s

always

ght hand. eraine 5- is to the left of 7 buc to the

right 3. Be content to accept the children's own terminology as long

as they convey the correct meaning. Agee, and then repeat the correct

language. EVentmlny the children: willAssociate this language with the

concept and use it.

171-

r







173

Page 109:

Ask the children to write the numeral that names the points given on

the number line.

Page 110:

e children are to mark all the numerals that name numbers greater than

. the mber named in the box at the left. The number line at the top of the

page ,s provid4d7ZZ7Lst those children who need this visualization.

Repeat the procedure used ,) Introduce the concept of "eeater than" in

connection with the number line, This time find the nufnber or,a4mbers

ire less than a given one.

Page ill:

A:k the children to mark all the numerals that name numbers less than

the tuber named in the box at the left.

FURT. ACTIVITIES

1. t to a given numeral on the number line and ask for a number or

.Lers greater than the giver. Dne. P,.actice of this kind will develop

idea that all numerals after or to the right of 5, for example,

the numbers greater than 5.

-t to a given numeral'on the number line and ask or a number or

-1..,rs less than the given one. The idea that all the numerals before

tD the left of 5, for example, name the numbers less, than 5

levelr)p.
14

ride a number line (0 - 9) for each child. Attach it to the desk

, t% tape. This.will be a reference for those children that cannot

,7rize all the umerals. Children can be asked to point toll numeral

....., names a numbe greatcr than or less than a given one.

4. F vide each child with numeral cards 0 - 9. Name a numbeis and ask

children to hold up a numeral card that names a number greater

.-in or,le:,s than the &-iven ono'.
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BACKGROUND

Chapter 3

SETS OF TEN

' Nehave been concerned so far with seta of single'objects--that is,

with bunches of things. In this chapter we reach a slightly Uglier level
\

of sophistication: we consider sets whose members are themselves sets.

We countsets of objects by partitioning them into sets of ten and then

countingithe sets of ten. We extehd our system of num ration by agreeing

that, for example, a set which can be partitioned into 3 sets of ten

has thirty members.

This short chapter is devoted entirely to .'cts of ten and it is

primarily preparation for the study of place valuo. In a later chapter,

we shall partition a set into equivalent subsets which are not necessarily

sets of ten. We then connect the fact that, for examl.le, a set of thirty

can be partitioned into 5 sets of 6, with the facts: 5 x 6 = 30

and 30 + 5 = 6.

K

1.77



3 -l. SETS OF TEN

OBJECTWX: To introduce counting sets of ten members each.

VOCABULARY: (No new words.)

MATERIALS: For teacher--a box with sets of ten disks and other cut-outs

for use at the flannel board; large sheet of tagboard or
. -

cardboard; counting sticks; rubber bands.

For pupils--sets of materials in the multiples of ten (10 to

100 of each); e.g., blocks, kindergarten beads, buttons,

lima beans, spools, sticks, theatre tickets, pegs, and

paper clips.:

TEACHING NOTE:

The activities describd here may be carried on for several days*. the

time depending on the ability and previous experiences of the children.

It should be remembered, however, that the intent is to "open up" an idea

rather than to develop full understanding.

SUGGESTED PROCEDURE:

PRE -BOOK ACTIVITIES:

Show` the children a box c9ntaining thirty flannel cut-outs (ten disks

and ten each of two other shapes), buhdhed so that'it is necessary to

count and sort them. Dump them on a table.

I wonder how ymnE sets of ten- are in this box?

Let's see how we can find out.

pick out one disk and hold it up. '
How many disks have I? (One.)

Place that disk on the flannel board. Repeat t e procemare, making a

row of disks on the flannel board. (As you wor , a chili. day be asked to

help pick out the cutrotitts .ith which you are working and and them to

you, one at a time.)

Hovi many disks are there in the set on tho flannel be rd?

Point to each dist as children count to ten.



This set of disks en the flannel board has how many members? (Ten.)

Do we have ONE set with ten members? (Yes.)

Let's see if we ean use the set AI ten disks to find how marry trees

(or other shapes you have selected) we have. (

179

Place ten trees in a row beneath the disks s'o that the one-to-one correspondence

is obvious.

Is the set of trees equ*alent to the set of disks? (Yes.)

What is the number of the set of disks? (Ten.)

Of the set of trees? (Ten.) Ilk

How many sets of ten cut-outs do we have on the flannel board? (Two.)

Hold tagboard to cover the sets, exposing one row, then two, while children

count with you: one set of ten, two sets of ten.

,Place another set of ten cut-puts beneath the trees.

How many sets of ten cut-outs have we now? (Three.)

Again cover and expose rows while children -cunt: one set of ten, two

sets of ten, three sets of ten. Tell the children that we can say

"one ten", "two to ", "three tens", acid not say as many words when we

count. Let them r peat the counting: "one ten", and so on.

How many sets of ten cut-outs did we have in the box? (Three.)

Have children count ten sticks as you bundle them together. Ask how

many are in the Lundle; put a rubl_r band around it. Continue in like manner

with ten sets (bundles) Gf ten sticks, asking questions similar to those

related to the sets of cut-outs on the flannel board.,

HY /
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Have sets of ten blocks counted and stacked in "tens", questioning

the children as the work proceeds as to how many teas there are after each

stack is completed.

OTHER EXPERIENCES 'CIITH SETS OF TEN

Paper cliRs may be strung together as sets of ten to lead to the idea

that ten ones and one ten are names for the same number. Sets with a

variety of members a well as with similar objects should be grouped into

sets of ten, e.g.

iS 0 If A 0 rel

1 J

A chart mqy be made on the chalkboard with blanks in which children can

record the number of sets ofetea that have been-counted.

tens tens

tens tens

The preceding experiences have had considrable guidance by the-teacher.

The next step, and an important one is to give each child a set of

materials to count into sets of ten. Paste sticks or tongue depressors
ff

are excellent set objects. It is not necessary that everyone have the .

same number of sticks. Some children will laboriously\Count sets of ten

and place them in piles on the desk while other nay count one set of

ten and arrive at other such sets by pairing., Sinne some children are

more proficient in counting than others, do not wait until all the paste

1

s icks e counted. As son as a variety of sets, are Shown ( nywhere from
i

one thro gh nine sets of ten) collect the sticks that have not been counted.

A chart y be made on the chalkboard with blanks in which children can

[

record le number of sets of t n that have been counted.

iI

ter tens

tens tens

1 '1:5 6
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Provide enough spaces-so that every child will have an opportunity to

Write the numeral that names the number of sets he ha-, .,anted: As each

child names' the- number of tens, the other children should count together

to check his answer as he writes the numerakin th4 chart. This type of

experience is of value since it requires the active participation of every

child as well as prbviding practice in counting. The teacher has an

opportunity to observe .counting procedures and thg! writing of numerals.

This procedure may be repeated by the class or by those students who need to

attaiti''greater proficiency in counting.

USING THE PUPIL'S BOCK, pages 112 -

Ptwils should work independently on these pages. Give help individually

to those children who need it.
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FURTHER pCTiVITT.ES:

1. How many fingers are .he set of fingers on both of your hands?

Then, let ten children stand in front of the claw, while the other

children count the ten sets of ten fingers. Have one dhild come to

the..&ront and count the sets of ten by starting at one end of the

row of children. Have another child count by starting at the other

end of the row. Did both count ten sets of ten?' Did both sty the

conting names in the same order? '

2. Let children work as partners. Have each child in turn draw around

the other's outspread hands palms down. Let children color and cut

out their "hands". Thdh paste the hands, in pairs, to a strip of

wrapping paper to use in practicing counting by tens.

3. Have children count sounds as you tap the desk or a triangl . After

a set of 10 taps, each child holds up ane finger; after the next set

of 10 taps he holds np enother finger, and so on. Stop after every

multiple of ten, and have children tell you how many "tens" of taps

there have been. Or, each child may record, the sets of ten by marking

a tally mark ,for each of the sets.



.

3-2. NAMING

OBIEC1TVE:

VOCA.13CLA1M

NATEEPIALS:

larg ,iece of plain tagboard or cardboard to cover

MJLTIPLES OF TEN .

To emphasize that the order of counting "tens" is the same

as the order of counting "ones"; to teach the banes

multiples of ten.

for
.

Roy, :!olunn; zn, twenty; thirty, ,.., one hundred.

Spooi board with 100 spools or pegboard with 100 pegs,

rows for

counting by tens; 1" x 1" cut-outs for flannel board and

ten strips of ten'of these made by afixing'to masking tape;

objects for children to use in forming.sets of ten, e.g:,

bundles of sticks, line beans or other sriAll objeCts in plastic

bags, strips of tickets, the strips of 1" x 1" cut -outs,

9 buttons on cards.

SUGGESTED PROCEUJIRE:

Call attention to the rows and columns of the spool hoard or peg board,.

How nm.molaces for spools (pegs) are there in one row? (Indicate

a row.)

In one column? (Indicate a column.)

HOri; many spools will each row of the board hold? (Ten.)

How many spools will each column of the board hold? (Ten.)

How do you know?

Ask a child to choose a row and fill it with spools. (If he selects

a column, help him change to a row without belaboring the point. The

distinction between row and column is introduced at this time. Clarification

will pme with use.)

a

C9 *** ***041
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How many spools are in the 'get on- the board? (Ten.)

.How do yousknow? (Answers w1 ].1 vary.)
?

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

'Place another row of spools on pe'board.

How many sets of ter, spools are on to board _now? (Two.)

C.*inue Pte.-zing rows of spools en the board letting the children count them:..%
.

I. set often, 2 sets of ten, etc. to 10 sets of ten. Have the children_

count to ten so that the order will be recalled eaAily. Then have the rows

of spools counted as you move a sheet of tagboard to expose them:

1 ten, 2 tens, 1 tens, etc.

Can we count tens in the same way we count ones? ,(Yes.)
,s

Cover all but the two top rows of spools with the tagboard.

How many sets of tdn spools do you see? (Two.)

Who will tell us another name for 2 tens? (TwentY.,)

COntinue in similar fashion, introducing, any names tifat. are not known by a

child. Then let the children count the rows of spools again with you:

ten, twenty, tnirty, ..., one hundred.

Give eacli child sets of paste sticks that have been grouped into sets of

ter.. A rubber'band may be used to hold the bundles together. After the

children have counted the setq,,of ten, ask each child to tell how many sticks

he has. The older children may count.the'bundles as he holds them in the air.

Make sure that both names are used. Foi example: )2 tens, twenty; 3 tens,

thirty; etc.

Follow up by asking such questions as:
4

WHohas 7 tens?

What is another name for 7 tensf (Seventy.)

Who has 4 tens?

What is another name for 4 tens? (Forty.)

Write numerals on the chalkboard, e.g., 9 tens; 1 ten, 5 tens. Do not

write (20, '10, or 50. AsIc the children who have the corresponding number

of sets of 10 to display tnem to the class.

FUPTHEil ACTIVITIES

1. Provide practi.le in counting by tens to one hundred by asY'lg children

to count together as you display various sets of ten.

2. Use gummed stickers to make-perception cards for sets of ten.

u. Arrange the sets of ten in various- patterns, but keep them



L

.

as easily distinguishable units on tIze cards. 'For example,.

- ,

00
0
0
0
0
0

000

000
0 0 0

0 0 0 0

.
*0

6

bre. '
0 0

The children can be divided into two teams. One child may record -e-correct

answers by making tallies on the chalkbcard. Hold tp the cards one at a

time, and alternate from7one team to the other ap youask the number darned.

The words twenty, thirty, etc. are the preferred answers. If 6 tens is

givin as the_answer, ask for the-name of the number.

3. The teacher may serve as leader'to introduce the activity; later a:

child may be the.lAderl

This card shows forty stars.

Forty is how many sets of ten? (Four,)

Then briefly expose the card to the children. Show the card again so that

a check can be made. Following several experiences with the cards, children

may use them as an independent activity. After these names have been learned,

the., can be written on the reverse sides. Do not, however, drill on these

words or expect a12 children to learn them. The association] of word, numeral

and set representation is provided for tINe who may benefit.

a

*
.1* *
* *

*
*
*
*

* *
* *
* *
*

* *
*
* *
* *

**
* *
* *
* *

*
*
*
*

4 tens

forty

(Front of card) 03ack of card)

1
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APPLICATION: MONEY.

OBJECTIVES:

VOCABULARY:

4

11

f

lb introduce the rela,e_141e-of_ten ce

To reinfoitce understanding `o' "ten" as "ten

Dime; worth, value.

MATERIALS: 100 pennies, 10 dimes, sheet of

SUGGESTED PROCEDURE:

PRE-AbOK\ACTIVITT:

Have the children gather'aroAnd

',discuss briefly their experiences in using money.

at

and one dime. '

ones" or "one ten ".

construction paper.

a table where all may.see. Let ,thee

Show them a dime and

a cent.

If you could choose just one of these coins, which one would

-you choose? Why?

Note whether or not any children use the words cent, penny, dime.,

valueol4 worth spontaneously. If not, introduce the words into the &Ls-

cussion when appropritate.
.

. <

Put .10Q penniespn a ',able and ask the children to ccuntis set of ten

pennies. Ask if any:-.e knows how this.set of ten could be used to help

in finding the number of the set of all the pennies on the table. A

1 child may suggest arranging the rest of the pennies into, sets of ten

match (are equivalent: 'to)'the set of ten that was counted.
%

,--

,;e:0;' \ 1

If the suggestion does not come from a child, introduce the idea by

asking the children to, count to another set, of ten asyou arrange the second

that

rm.)/ of.pennies.

Are these two sets equivalent? (yes,) -

wehave to count the members of the second set? (No, just pair.)

Watch as I place another row of pennies.

Tell me when I have.,enough for another set of ten.

If there is any disagreement about the number of pennies in the third'

row, counting may be used as a check.

4 4,

After .en sets have been arranged, hold a sheet of construction paper to

cove.Lbut the first row, and uncover rows as the children count: ore ten,
rikpf

ten cants. two tens,,twenty cents; three tens, thirty cents. and so on.

'44
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Ask questions to bring out the idea that there are ten rows of penhies with
. ,

ten pennn"in each.row;'the number of pennieis in the set on the table is

one hundred; there are one hundred cents altogether,

s

Psk how many pennies there are in the first column of pennies. Use

,a pAscedure like that used with the rows and let the children count the
. _

columns by tens,.- .

'9
;

.

Place a dime at the end of each row of .pennies, slightly apart ,from
s

theyow, Note that there is a set of ten penniessfor each dime, and a

dime.for'each set of ten 'pennies; the number of the set of dimes on the

table is ten. Use a piece of,dirdboard to cover the.monty in such a way

that ona row of pennies and J dime are exposed.

. Istoulenu rather have ten pennies or a. dime? (It doesn't make any

difference.)

17L? (Ten pennies have thesame value as 1 diMe.)

Continue the same line of questioning as you move the Cardboard down the

4 rows of pennies and dimes. Then hold up a dime, and give several children

a number of pennies. Ask each child if he will exchange his pennies for

your dime. RegardleAc of his answer ask the class if they agree with him

.and why.

Remove the pennies from the tables. 'Ask how much one dime is worth.

Tell the children that a !lime is sometimes cared a "ten -cent piece"; when

money is dounted, dimes are counted.as tens. Play "banker" and ask the

children to
4
count the dimes: "one dime, ten cents; two dimes, twenty

' ,

cents; ...,ten dimes,'One hundred ,cent's ". Give ten pennies or more to

each of several children, letting th6m, count ten cents and give it to the

"banker" in exchange for ,one'dithe.'



Does anyone know the name of 6 bill you gat in exchange for ten dimes?

USING THE.FUTILS BOOK, page 114.

Page 114 is a teaching page. Exhibit the page for all the children

'&13.'see. Discuss with the children the pictures of the penny (1 cent) and

the dime. Give help on reading the words "one cenef "one dime ", "tell cents".

Have a child come to the front and find the picture of the kite. Have
1,

each child point to the kite in his book. -Ask

How much is the kite? (1 dine.) .

Howmany pennies will it take to buy the kite? (10.)

Have the child mark ten pennies with an X.

t

Do the same thing fox the toy soldier.

Page 115 is to be done independently: Give help where needed.

4
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FURTHER ACTIVITIES:
,

1, Make a chart showing the values of the coins cent, nickel and dime,

and use it for discussion and review. Real coins may be fastened to

tagboard'with transparent tape. If you wish, some space may be lett

for coins f larger denomination.

V '

2. Use opportunities that arise naturally in the classroom for Counting

money and' discussing the values of ooins.
\

.

, .

PROEM SOLVING WITH SETS OF TEN

OBJECTIVE: To extend understanding of !'tens' through using sets of ten

in'problem solAng; todevelop ability to solv problems

involving inequdity, one-more ten and one le 's ten.

WCABULARY: (No new.wadso)
.

MAMMALS: Sets of ten tickets, sticks, toothpitks, t ngue depr-ssors,

clothes pins, plastic spoons, held toget' r by rubber bands

or tape.

SUGGESTED PROCEDURE

.
The intent is that problems be read,,qr told o the childre4 and that

no Whtten.equations be used in connection with hem. The sequence is from

relatively simple to more complex problems. Selections shoUid,be appropriate
6

for the ehildren in the class.

Give each child several sets of ten (pastesticks or slips of paper held
s,

by a rubber band). Ask the children'tofplace a set of twenty in the middle

of their desks. Then ask for a set of thirty. I the two sets are arranged

in this manner II, the comparison will be obvious.

iff
Smoss these paste sticks were ca ndies.

Which set would you choose? (The set of thirty.)

Why? (There are' more.) 4

How many more? (Ten.)

Is 3.2 greater than 207 (Yes.)

How much greater? (Ten.)
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If there is any uncertainty about "how many more-, ask the children to show .

iy-sloairing that One set of ten or ten is left over. Clear the desks and

Continue with following problems.
4

1. Bill has,tWenty marbles. 'John has ten. Which boy has more mabi9s3

How many/ more? Is 20 greater than 10? How much greater?

2. Anthony'has fOity sticks of gum. Xoe has fifty. Which:boy has mare?

How many more? Is 50 greater than 40? How much greater?
1

3. Betty has seventy pennies. Mary has, sixty. Does Betty have more pennies?

Ijow many more? Which number is greater, -70 Or Ed?- How much greater?

1. Ann has 30 blocks: Elizabeth has 40. Does Ann have more blocks?
.

Does Elizabeth have more than Ann? How many more? Which is greater,

-30 or 40? How much-greater?

g
Repeat the same procedure using bundles of ten. Emphasize the number that

is less than another:

1. Eddie has twenty sticks of candy. Leon has ten. Does Leon have

fetter plebes than Eddie? How many fewer? Is 10 12ALL,than 20?4

How much less?

2. Sue made 130.---jumps with the lump rope. -Jam-jumped 20 'times.

Did Sue make fewec,jumps than Jane?' Did Jane make fewer Jumps

than Sue? How many fewer? Is 20, less than 3)? lbw much less?

3. CharliCis'team hal 4Q people up to bat durpg he be!]. gaMe. Jimmy's

steam had 30. Which team had fewer chances m .e a hit? How many .

fewer? Is ,30 less than 40? How much less ??

4. Kitty knows 60 people. Wanda knows '50. Doe Wanda know fewer

people than Kitty? How many fewer? Is 50 less than 60? ',lbw

much less?

r

. *

FURTHER ACTIVITIES ,
.

* .

4;

, , I

1. Name a number that is a multiple' of ten but less than one hundred.?

Ask the children to use bundles of ten to repiKgnt a,numbiao greates./..
o

than or less than the number named.
- IN,

2. Divide the class into teams. Make it clear that.pnly numbers name

by sets of ten are tc be used. Alternate in Calling on members of

the two teams to name a number that Is either greater than or less

than 20p, 60-/ 30, etc.

6

".4 .4
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Chapter

INTROLUCJI616TO ADDITION AND SUBTRACTION'

The union of disjOiit sets is the basin for the concept of addition.

esit,joinea to another, is the set conaisti,lig of all objects hiichbelong
ir,

.. 4
ot,either set. In 'your.,classroom, if the, Stit tor boys is joined to theset= .. ,. - - = . / I \girls, the result is the sgt_of_ali cliildreri- in your clasStoom. This

,set.l.e.Oalled the union of the tiro se joined. We May represent two _sets
; ."?'

fn, the flannel board, anditbink of j the first set to.tie second,
6.'"- IL

Cdr. of joining ,the second set to the first. Of course, the Berne set result&
- . ..,

so we may say? that joining or union is co=utvtive. This kacl:' serves later,' . . ,.'--.t.

to show us that addition* is commutative. . v , =:.'1'
, ro .

.= ,.

le idea of joining sets, underlies the arithmetical idea'5f addition.> .-

Int , " d
n a classroom, if ,the set of 813. a-is joined to-the set of all girls,

be result iS4 the , se(Of all children. The n berytof girls plat the number
.- .

._....,-_.
±f' f' boy's

.

is aqual

.

to the numbei o children. Thus + 3 is by definition'

the number of raeml?ers-,i4 the s4t obtained -y joining a set of 3' to a set
of 2., There is one complication? The sets which we join must haye no -
members in',common. We 9a11 such sets dis joint: Thu., the set consisting or

. . .
A Ck John' andy=Mary has 2 mertherp,'`

\
*

. . *. ,

tlie set consisting Of
.I.

,

.
r' :Mary, Sue. and Janehe's 3.

<' I -. ..-

but the set o'bi..ainee by joining these tWo sets, which consi %ts of
. , ,. .. ,

a

John, Mary, Sue, and Jane,, does not have 2 + 3 members.

Tile trouble is that Mary is a member of,b9th sets, and the sets are not

drsSo'in't.t. The dfstifiction between disjoint sets and sets that are not disjoint.
need riot be pointed 'put to children. The u e of manipulative materials t,

and/or pic'tilre to 'represent the members of sets insures that the sets will

be disjoins,. Conseoventlys, the problela will not exist,, for ..thildren at this
o

grade level and will not `be,brqught to their attention until later in thP

.

.

currioulua. .

,

t
..

a

4
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joining a set bf 2 elements to a set of 3 elements alsfays gives

the same set at joining tie set of 3 elements to-the set of 2 elements.

/ C//onsequently 2 3 = 3 + 2. Similarly, 4 + 1 = 3:6+ 4, 5 + 7 . 7 + 5,

and so on. We' say that the opO'ation of additionis commutative.

(
We Wish to Make very cteaCr the sense in which equality and the equals

sign, (=), are used-in mathematics,. We write, for example, 3 + 4 . 7.,

or 7 = VII, because "3 + 4", . 117" ,and "VII" are all names forthe

same thing, the number seven. Any statement of egnality,Mehns that the .

symbols to the left of the equals Symhet.,and the symbols to the ml;ght-

the eouals symbol names for the same thing. A number, like a person,

May have many names: All of the following

s
+

14
7, 3 + 4, 5 + 2, 8 , 1, 49 7,

2
, VII

are names'for the number seven. The reason we adopt this meaning for

equality is that we always want to be able to substitute equalr for equals.

Thus, for example, if we,knourthat 6 = 34.4- 3, we.pan infer that the sum

of 7 and 6 is the sum of 7 and 3+ 3.

Addition, which we denote is an operation. If
.

operation + to a pair of. numbers, say 3 and 4, the

number, 3 + 4 or 7.1 We write 3 + 4 = 7 because "3'

are names for the same
1

number. It ir\llso true that 3

indeed, if we ask a ckjilcl, "What is 3 4 4 equal co ?"

following are correct answers: 7, 6 + 3+ 4 +

which We call addition really amounts ;to finding the co

'..' not involving t. .Fer example, when t;e ask that 3 and

we want the common name 7, not the name t 4 or 2 +

weapply the

result is another

+
and

"7"

+ 4 = 6 + l, and

then all of the

3. The procedure

on name, a name

4 be added,

5, etc.

IOW

,

We say that one set is a subset of nother if each member of the first

is a member of the second. Tice set of gir s in a classroom is a subset
,

c- of childreh, and the set of all tricycles is ,E). subset of the setof all t

.

toys. The set Onsist.ng of John end Maiy is not a subset of the set of
I 4

a all girls because John does not belong to the set of girls.

Let us list all possible subsets of the set copsistingsofan apple and

an orange. It is clear that;` there are two,subsets which have just one
.

.menbereach: the set consisting of the apple ani die set consisting of

the orange. Are there otper subset's? What of the empty set? Is it\true

that every member of 'the,empty set is a member, of the set consisting 44 an

apple and ttu orange? If not, tnen some member of the empty set must fail

-
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to belong to,the apple-and-orange set, and this is impossible since the

mpty set has no member. We must therefore agree that the empty set is

subset of the set consisting of an apple and an orange, and in fact

thattbe empty set is a subset of every set. (Later we will relate this

.t0'fitatements like 5 - 0 = 404naxly, we may ask if this apple-and-orange

set
"4,

is a.snbset of itself. 4Is it .ktrS%that every member of the set consisting'

gf'an apple and an orange belongs to the set consisting of an apple'and

,an%orange9 This is obviously true, so we agree that the apple-and-orange

set ts.a subset of Itself. In fact, every set is s subset of itself.

(iiawill'relate this fact to statements like 7.- 7 = 0.1)

Suppose we are, given d set and a subset if it and-we remove the.sUbset.

The remaining set consists of those objects wh-P: belong to the original

set but not to the subset. If we remove the Set.of boys from the set of

children in the classroOM, the remaining set is the set of girls.

197

lie describe subtraction in terms of removing a subset of a set: 5 - 3

, is 'the number of members in the remaining set if a set of 3 elements is4y

removed from a set of 5 elements. Thus, if John has 5 marbles and his

older brother takes 3 marbles, then the remaining set has 5 - 3 members.

' property.' That is, a - b b = a. Since the child at this time is restricted

to the set of whole numbers, an equation such as 3 - 5 tannot be

completed. Subtraction is defined only if b is less than or equal to a.

Despite this lack of cummutativity there is, however, a close relation

between addition and subtraction. If we Jain a set to another set and

then remove -it, the remaining, set is just 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's. set,

and removing the same set, are inverse operations, in the sense that doing
. L

these in succession tc any, set always gives back the original set. This

"net about manipulation of sets shows us something about addition and

traction. If we add 2-,to a number and then subtract 2, we have the

Note that the operation of subtraction does not possess the commutative

original number. If we subtract 2 and then add 2, we again'have the

original number.' Thus, adding 2 and subtracting 2 are inverse operations,

in that doing these in succession to any number always gives the original

number. Of _ !ling L and subtracting 4 are also inverse operations,

and so on.

Zvi)



There is one matter of notation which need to be made clear. In some

of the equations in this chapter we have left boxes for. the children to

write in (for example, _ 2 5). These boxes are nothing more than

places for the children to write; they are not interpieted as placeholders

or variables, as is the case in some of the other mathematics programs. We

introduce variable notation in the second grade, where we write, for example

a n = 5.



4-1. Joining

OBJECTIVE: 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 isT)reparation

.Por the concept of addition.

MATERIALS: Materials for flannel or magnetic board demonstration; beans

bottle caps, buttons, blocks, and spools.

SUGGESTED PROCEDURE:

After the children are familiar with the ideas of set,and member, they

should be ready to understand the concept of join. Some will understand

the word as they have heard 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

taale, place a set of ten or fifteen various sized,:nnttons and on the other

side a set of blocks, anoiher kind of material, or another se,-, of buttons

which can be distinguished from the first set. Each set should contain

too many members to be counted quickly as no counting is wanted at this time.

After the sets have been described by the children, proceed somewhat

as follows:

We will move this set of buttons over to JOIN it to the set of blocks.

When we pin these sets, we have a new set.

What are the members of this set? (Buttons and blocks.)

Touch a member of the set formed by joining the set of buttons to the

set of blocks.

Is this button a member of the set of buttons? '(Yes.)

Is this button a member of the set of blocks? (No.)

Is it a member of the set of buttons and blocks? (Yes.)

Is each member cf the set of button3 a member of the set of buttons

and blocks? (Yes.)



Is each member of the set of buttons and blocks

a member of the sj.t of buttons? (No. )

Discuss several other members of the set in a similar manner. Through

this discussion the children shou'd be helped to understand that each

member' of the new set (buttons a. blocks) was a member of either the

set o1buttons or the set of blocks and that each member of the set

of buttons and the set of blocks is a member of the new set.

-Move the set of buttons, back to its original position.

Now letts move the set of blocks over to Pin

the set of buttons.

When we join the-set 2.Z blocks to the set of

buttons, we have a new set.

What are the members of this set? (Buttons-and blocks.)

How is this set like the set we had when we joined

the set of buttons to the set of blocks? (It has

.... the same members.)

You should follow the same proceThu'es using a variety of materials..,

phea4eLAt.e_ideas_ttat one set is joined to the other to form a
-

new set; -esa member of the new set is a meMber of one or both of the

-ietsjoined; the order of joining the sets does not change the new set.

We have our set of books about animals here at the

library table.

'4 On-my desk is the set of new animal books that I got at the
____.

library today.

John, will you bring the set of new books and pin it to

the set here at the table?

How would the new set be different if we took the set`of

animal books from the library table to join the set of

books on my desk? ,(No difference.)

.71

You may prefer to use the following activity the; day after introducing

the concept of joining. See that eacil chila hs. a set of spools and a set

of beans or other .,ets of two different kinds of material on his desk, one

set on each side. Again have to many members In each set to be counted

quickly.

9
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Pit your Eight hand on the set of beans on your desk. Now move this

set over to join the set of spools.

What is the new set on your desk? (A set of beans and spools.)
,

Ask the ,children to'

Ileiber of the set of bean

rhich was not a member of

to pick uP a member of ta
;:.

ilb

pans or tle set of spools.

pick up a member of the new set which was not a

s. (A spool.) Pick up a member of the new set

the set of spools. (A bean.) Ask the children

e new set that was not a member of the set of

(None.)

Move the set of beans and spools back where they were when the lesson

'Started. This time, move the set of beans over to join the set of spools.

What set do we have when we join a set of beans to a set of spools?

(A set of beans and spools.)

How is the 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 made here on the idea that the order of joining sets does

not-affect the new set.

FURTHER ACTIVITIES.

Use sets of children to illustrate that the order'in which the sets

are joined does not, a2fect the membership of the

s'

1

2 o

new set which is formed.



4-2. JOINING SETS AND, COUNTING

OBJECTIVE: To prepare for tine operation of addition by introducing the

jOining of sets in association with the spoken names of

numbers 0 through 9.

VG

VOCABULARY: (Review.) Joining, member, set, empty set, set with

one member.

SYMBOLS: 0: 1, 2, 3, , 5, 6, 7, 8, 9.

MATERIALS: Materials for flannel board, sets of small objects;

perception cards (see instructions under Further Activities),

a box ofQsmall objects for each child.

SUGGESTED PROCEDURE:

As a pre-addition activity, you will find it useful to establish an

understanding of joining sets and counting, counting both the sets with

which they started, and the resulting set. An introduction by means of

a flannel board demonstration follows. (The same procedure, with slight
4

modification is applicable to'chalkboard illustrations.)

Place a set Of objects on the flannel board and have the set described.

(Example: set of apples', set of r,d apples, set of 5 apples.)

Identify the number\of the set and place the set to one side of the ;

board. On the other side 2f the board, place another set. (Examole: set

of 3 oranges.) Identify the number of this set as you did the first.

We now have a set of 5 Rules on our board and a set of oranges.

Let's ELI: the oranges with the apples.

What have we done to the two sets? (Joined the set of oranges to'the

set'of apples.)

We began with a set of '5 apples and °a set 'of oranges.

How many members do we have in the new set that we jlast made by

pining the two sets? (8.)

By ,moving the set on the flannel board, the children art. able to see

the joining of the separate sets and formation of the new set.

After the children are familiar with the verbal presentation, cards with

numerals written on them, yne numeral per 'card, should be placed on the

flannel board or table during the discussion and the appropriate card

displayed after the number of members of a given set is identified.

di^ ..1.INI1.i
+11MEMM,



What is the nUffiber of members in the pet of_ 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 of oranges and ask that this set be described.

When we join the sei of apples to the set of oranges, what

is the new set? (A set of oranicd and apples.)

What is the number of members of the set of apples? (5.)

Display the numeral card with 5 written on it.

What is the number of members Ts the set of oranges? (3.)

Display the numeral cardirith 3 written on it

What is the number of members o the new set? (80

Display the card with 8 on it. aryl

How is the set we formed byjoining the set of apples

to the set of oranges like the s4t formed by joining the

set of oranges to the set of apples? (They have the same

number of members. They have the same members. We changed

the order in which we joined the sets but this does not change .0

the set WHich is formed.)

s' Place a set of 4 rabbits on the flannel board. Ask a child-to name the

number of members in the set., Place a card with this numeral on the flannel

board. Place a set of 3 kittens on the flannel board. As a child to

name the number of members in the set of kittens. Place a catd with this

c

numeral on the flannel board. 'Ask a child to join, the set of kittens tb

;,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 acard with this numeral on it op the flannel board.

A discussion such as the following may serve to evaluate how wel):

children remember which set had a given number of members.

Remove the set of kittens and rabbits from the flannel board, and point

to the carwith the numeral 3 on it.

What set had this number of members? (The set of-kittens.) \

..<



Point to the card with the numeral 4 on

What set had this number of members? (The set of rabbits.)
w,

Point' to the. card with the numemAl 7 on it.

, What set had this number of members? (The set of rabbits

and kittens.)

If v..1 had joined the 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 the set we had earlier? (Yes.)

FUR'T'HER ACTIVITIES:

1. Perception cards made by the teacher help to visualize the joining

of sets. Several cards should be made for each number so that

children do not merely learn to recognize a pattern. Magazine

pictures pasted on heavy paper are also useful. Some advertisements

have excellent pictures and'are fun for children to find. They

also enjoy making these cards themselves. Hold up one card and

have the children identify the number of members. (Identification

may be made either by recognition dr counting, or a combination -

Of both.) Place this card on a stand and hold up another card

using the same procedure. Joinothe two sets and identify the

number of'the resulting set.

2. Sets of objects such as books, 1,:iting equipment, art supplies,

and blocks may be placed on a demonstration table. First, identify

* two sets and join one to the other to form a new,set. Remember

to identify the number of members in each set as well as the number

of metbers,in the ;ley set.

A

Manipulative materials may be used at the pupils' desks to be

joined to form new sets. *Proceed as before, being certain to use '

.orally the number of both of the set with which 'you started and

the resulting &A.

3. Use sets of class members like ball monittrs, errand h-.1,1Pers, et c.

Join one set to another and name tie number of the resulting set.

(Example: ball monitors 2, errand helper .1, resulting set

9, A.1 2



4. An overhead projector, if available, is useful in developing

this lesson. It provides an excellent means of viewing the

sets, writing names.of,nuMbers associate& with these sets,

and showing the result'of joining one set to the other'''

MM.



INING;SETS AND ADDING NUMBERS

OBJE&iES: To develop.an understanding of addition.

To use the termeplus and equals' and the symbols

"SUMS:MD PROCEDURE: ,

4iiS-tCCK ACTIVITIES:

Ask a child to pick up a set of 2 books from theshelf. Have the
v

child place the books on the table, saying that thi's is our first 4...

Explain to children that we will keep a.record or our work and record this

,number in the first. column of the chart.

and = to write equations.

Add, plus, equals, number, equation.

= .

Set of books, set of blocks, large sheets of paper divided

into three columns for vchart.

Ask a child to pick up's set of 3 books. We want to join this set-

to -the first zet by putting these books with the books on the table. You

should then explain that YOU will record this number of books (set being

joined) in the second column of the chart.
0 c

As the chart is developed, continue to point out to the children that .

a numeral in the left hand colnthn shows the number of objects in the set

we started with and a numeral on the middle column shows the number of

objects in the set joined to the firstaet. Join the set of 3 looks

to the -set of 2 books.

HolPmany members are_in the new set of books? (5.)

Record 5 in the right hand column of the chart, Explain -to the

children that his numeral (5) names the amber of members in the new

\ set when the secoad set is joined to the first set. Continue with other

examples, recording the nualera for each example on-the chart.

2 1-1-



-'Make a drawing on the chalkboard like the one given below.

iii

What is the number of the first set? (2.) -

where should I write the numeral that names this number? (In the

c first bbx or column.)

How paw members in the second set? (4.)

Where should I 'write the numeral that names this number? (In the

second box ,or column.)

If I join these two sets; (draw a ring around the sets to indicate

the union)4how.many members would there be in t e new set? 16.)

I n.Where should write the that names this number? (Ink
...

the lase box or colimin.)

You may wish to repeat this procedure using other set,representati, s.

USING THE PUPILteBOOK,pages 116-117'. '
-

. . i

Page 116 is a teaching page. Have one child come to*the frorit

-die room where page 116 is displayed. Pointto_the set of trees' on t1

,left. Ask

How many Membere'are this set? (2.) ,

Where are you going to write the numeral that names this number?

(In the first box.)

Please trace over the dotted numeral in the first box in your book.

How many members are in the second set? (3.)

Where are ma going to write the numeral that names this number?

(In the second box.)
ry

Please trace over the dotted numeral in4121 second box.

If we join these two sets, how members will there be in the

new set? (5.)

Where are you.going to write the numeral-that names this number?

,(In the third box.)

Please trace over the dotted numeral in the last box.

Continue with the other two sets. Be sure the children record the

information as it is given.

Use page 117 for independent work.

2.
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0

Continue with the information on the chart.

Look at the record'of our-werk with the sets of books.

We can use what is.written to make an equation.

In the equation we E25 "two plus three equals five".

To the number 2 we are ADDING the number

Ler result is- the number 5.

/MO

Extend the chart and write the.equation, 2 + 3 = 5 on the chart.

This is how we write the equation.

Continue to extend other rows of the chart in asimilar manner. .

a

e

g

2 3 5 2)1. 3 . 5

1 2 3 1 4: 2 = 3

2 0 2 2 + 0 = 2

1 1 2 1 + 1 . 2

0 4 4 0 4- 4 . 4.

2 1 3 2 + 1 = 3

4 0 4 .4 4. o . 4

)

Sopetimes we need the same. numbers, but they did not come ifi the

same order (b and f, e and 6). 0

Sometimes the numbe for the new set was the siene as the number of

1o:embers in the one of se sets (c, e, g).

Sometimes the number for the new set was greater than either of the

other numbers (a, b, dr; f).

The humber for the new set was never'less than either of the other

numbers.

SOLVING PROBLEMS \

Draw several of the forms ( = on the chalkboard.

before beginning the lesson. Provide each child with a set of blocks or

other set objects.' As each statement the problem is given, the children

should represept the set. Ask fori,he number of the set and where this

numeral should be written in the forms provided for the equations. If the
,

children answer in terms of the first, second, or third space or mark, ask

if they mean before ,r.after the plus sign Jr before or after the equal sign.

This will encourage the use of this language at help in the identification

of these symbols.

22. 8
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Anthony had two balloons..

this father gave him two .more.

gow many balloons does he have now?

2: 1nnatethree sandwiches for lunch.

Then she ate 2 cookies.

How many things did shteat?

Betty bought 4 new dresses one'aay.

the bought. 2 more the next day.

Nov mangy dresses did she buy altogether?

Johnny went downtown. He bought 3 candy bars.

Then he want into another store end bought 3 more.

How many candy bars did he buy?

Part of the mathematics time on several successive days should be devoted

to solving similar problems. Various children may be asked to write the

numerals fore the equation as the other childre,; "show" the sPt objects

on their desk. In this way, the teacher will have an opportunity to

_observe how well individual children have learned to make the numerals.

If Children Can complete equations on thz chalkboard, they will be in a

-better position.to complete the work in the textbook successfully.

r

7--" "

..7'

.

3,

r

USING THE PUPIL'S BOOK, pages 118-119.

MSrk with the child]wn to complete page 118. Be sure that the

numeral that names the number of each set is recorded in 'the proper

'apace before considering the union of the sets. Those children who

are successful may be permitted to use page 119 for independent work.

J\
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Provide each child with a set of blocks or other set materials. Write

Several dquations, such as 3 + 1 = ri
,

2 4- 2 = 0
, 5 + c = C3 ,

etc,* .

.on the chalkboard. Help the children use materials as an aid in

completing these equation. Working with conL.cete materials is essential

as it provides every child with a method for finding the sum. Encourage

(\l,

use

ki(G,5itUPILIS BOOK, page 120.

.J"

A-Iii71 :

/-:',1.,
Provide set objects which the children can use -Co find the sum.

..4,v

4 .!
A

,, \Pages 121-125. /
,

'CL .

Y ;4'4
Use these pages for independent pork but provide every child with

.; .

-c. ,t,s- a set- of objects.
.

The equations on page 121 haze been ar-anged in"i'his particular

sequence in the hope that children, who have not developed the concept that

a whole number plus one iseque.1to the next whole number will do ho.

The sequence _a pages 122 and 123 is also deliberate. Hopefully,_

some children will, bserve the pattern.

The equations on pages 124 -125 should help children generalize the

commutative property of addition. Commenting that the order in which two

numbers are added will dot affect the sum is effeCtive with some children.

.Others will have tp observe this foX themseixes.

The experiences provided in this section are of an exploratory nature.

It is not expected that children will necessarily master the basic addition

facts that have been introduced. However, th7re is a.big gap between the

use of concrete-materiaIs and theabstractiwowk.on the text page. The use

of,the text pages provided in this section are suggestive of the type of

exercises which may bridge this gap. Children will need a great deal of

practice in using concrete materials to aid them in completing equations.

You undoubtedly will want to provide ether worksheets suitable for the

needs of your class or for individual members of the class.

4),.
L.; .o 4)
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To introdUce the idea of subset of a set.

AtiARY: Subset; (review) set, collection, member.

Cioa_T__RdIYND NOTE:

One set is a subset of a second set if each member of the first set is

,; member of the second. Thus the set of ail dogs is a subset of the set

animals because each dog is an animali but the set of all animals

not a. subset of the set of all dogs becaube there are animals which

enit dogs. This lesson is preparation for the conceit of subtractiori,

yhich,we grill describe in terms of removing a sub:* of a set and identifying

the e-nitidber of members in the remaining Set.

MAMIALS: ,Sets of objects, materials for flannellooard,dispigys, colored

construction paper (several sheets of 'different colors), jars

of multi-colored beads, rhythm instruments, sets of,. gay dishes..

PRE-E0aK ACTIVITIES:
, r--

-

The concept of a subset of a set may be devl9ped a olIe#:.
,t

I r
Will each member of the set oAlchildren-in 4 room raise on hand?

MM.. ,,Do all the boys have one hand m2?) (Yes;) '--1.%;:i1 I
. ., ;";4.

Do all the girls have one hard 1Ty (Yes.)`''
, .,,..-4- -;"-

4=. ..:

Everyone /at his band dowr. .. -, 4.tt r ,.
,t '' '

<,Now, le-Vs have the girls stand.

Is Jane a member of.the set of girls? (Yes.)MM

Repeat this question about several girls; then ask the question inserting

e boy's name.

Is Michael a member of the set of girls?

Michael is NOT A MEMBER of the set (4011.

Of what sit is he a member? (The boys.)

Will the boys stand?

Repeat as with the girls.

. )

We have seen that there is a set of 'c hildren in our room.

We also know that there is a set of bays and a set of girls.

9 4 t1C4444
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x, 41# the set of girls is a SUBSET of the children because every,

c' meinbar".of the set of girls is a member of the set of children.

N Tiki, set at bo Cti'a subset of the set of children because every,
4( e.3z1-7-7, ,I, 7--,.., c..

- idinberof-the-set of boys is a member of the set of children. _,

.
r-..--7--, s-77

-, .-

the Ys, to stanCggain.,:.Then,sesk three children to raise their
., , . A .,,,,e , -, '. - ' : ,

rightnlandbc: 1'17'

,.,

,,,

..?..c.....:1".....-.
,-,, .,.. 0.-....,...

,.,

T6m; BEr3iy,'aild JOhnny)lave emit raised their right hau

tkOse thrie'boks_m0Gers of our set of boys? (Yea
- %

lkotemer) 'they''- have .their hands-raised. '
-- 7---77---*

?_e_ call the -setplboys'in our class with their hands raised a
-77ITP1'7r-7,, , 1---".=

th-abAetta=the-Yet;.-ofItoys in our class.

:./..61/4.',:j/(!,,,\.:ge.,/
/ RepOil..:*-2091rel*Citiptilitth the girls: set of girls and set of

:',6'- ,..-,: 1 AI a.i.

girls hoXdfne,.)xioks; ?Oij Vie set of/gfclafind girls wearing white shoes. .

..
I

not stap at only one sdeh acti,vity'(far example, raising the right hand),
\t\ ,

,1....: , /'
.(-411v

7,
-- I.A `leaving thejnipreseim that only by raising the right hand is a subset,

t:' G .. ;

. . .. , ,,' '

.-. -
,

,4escribed: i ..,',/ ..,:t.A .,,_;, ,:s1.:,,,,

. , This .e*N.,Care:de.ieloued further using the entire set of

des
1:, ; .._-.,,,,- ; _._,...:,

children and rzopOupsete,;'of this set.

r

k\-.4t, ".

4o At this point, you.may wiS4,tp use a. chalkboard or flannel board to
...; r -develfurther th0,idea of,subset,of'a set.

, -1,
),

i). ,.,,r,

Place a set of "fruitTh7sxthe flannel board. Talk abolitr the set of

apples as being a subset of fimit, the set of pears as a subset, etc.

I

It 1.: important to har experiences naming subsets whose niembers are

color, r.not selected on the basLs4f,' Size, olor, or use, o children develop-,_
the misconception that a subset is a subset because CIc merobers, belong

together for some of these reasons.

CAUTION:

It is necessary 1..) identify the

of that given set. We do not define a subset without a reference set.

, 1".
1 , ,

set first before talking abodt a subset

1

.

/ Place a set of materials on71*nel board.

How can we describe thisset? (A set with seven membei4":"--A set of

flannel objects. A set of a tree, a star, a cup, a cone, a kite, a

moon, and a ball.)

Is the set of a star and a cua a subset of the set of flannel

board objects? (Yes.)

. 2
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.

Is thd r a mss_ b ef---the

Is the set of a swing and, a- setae* a subset of the

a

flannel beard 212Eta? (Yes.)

, ,
Emphasize that each membee4yg tft subset must be a member trl the

set described? (No.)

given Set.
-;-)

Is the set of a ball, a tree 04.'4 watermelon a subset

of flannel board materials? (No.) .

Then proceed with these questions.

kthere any member of the set '12.,e5 cone, kite"

of the set of flannel bbard objects? (No.). .

.

Is as set "Car cone, kite" asubset of the set

objects? (Yes.)

Yes, the set "sub-cone, kite is a subset of, the

board objects.

of the set

that is not a merbtr

of flannel board

set of flannel

Is there asymemberbr 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 fennel board objects? (Yea.)

USING THE PUPILS BOOK, pages l26-1Q7.

These pages are class exercises. fter identifying the members of

the set, make a ring around the letter hick names a subsei of the set in

,11e frame at the top of the page.

a.
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Exhibit a set of objects on the flannel board. Identify the number of

members of the set. Place this numeral on the flannel board. Place a

piece of yarn around a Subset of the set of flannel objects. Ask the

children to name the nntber of members in the subset. Place the numeral

for this number on the nnel board. Be certain to indicate that the

set is a subset of it 1 by placing the yarn around all the members of

the set and asking for the eral that names the number of this subset.

Similarly, indicat.. that the empty set is a subset of every set by placing

the yarn in a ring on the flannel board without any members within the ring.

- Ask for tne numeral that names the number of members in this subset. Place

thid-numeral on the flannel board.

After this experience, children should be ready for the following

independent work:

Distribute seta of small objects, nine or -ess per child. Give each child

a piece of yarn. Ask the children to use the yarn to make a ring around

a subset of the .:et of materials on the desk. Give each child a half sheet

of paper which has been labeled:

Set Subset

Tell the children to record the number of members in the set on his desk

under set, make the ring to show a subset of the set and then record the

number or members in the sutset. Repeat activity, asking children to show

other subsets of this set.

9



1..5. REMOVING SETS AND TBE REMAINING SET

OBJECTIVE: To introduce the ideas of removing sets, the remaining set

and the use of these ideas.

VOCABULARY: Remove, remaining set.

BACKGROUND NOTE:

This is further preparation for the concept of subtraction.

MATERIALS: Materials for flannel board such as apples, bananas, oranges,

pineapples, cherries, small objects such as :ticks and buttons.

SUGGESTED PROCEDURE :

PRE-BOCK ACTrviiros:

On a table, place a set of beans with more members than can easily

be counted. Tell a child to remove a subset of the set. When we remove

a set, the set that is left is the remaining set.

Pointing to the remaining set.

These observations should be made in relation to the removing of a set

and the remaining set:

Each member of the set removed was a member of the set with which

we started.

Each member of the remaining set is a member of the set with which

we .,tarted.

Each member of the starting set is a member of either the set removed

or the remaining set.

On the flannel board, place a set of fruit containing six or severn members.

Ask a child to describe the set. It may be a set of fruit, such as apples,

oranges, pineapples, cherries, bananas.

Lets pretend that we are going on a picnic today.

We will each take a sandwich for ourselves and 6omethinr, to share with

1111 whole Eno.

On th flannel board is the set of fruit which Dick brought.

How m members are in the set? (7.)

Jerry wanted some of the fruit to eat with his sandwich.

Jerry will take some of the fruit from the set.

Ask a child to take some fruit from the set displayed.

0 )

4 0
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This is a set of fruit Jerry wrIntcd to rat,

Is it a subset of the 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 members in the set removed?

Ask a child to describe the set remaining on the

orange, apple; pineapple, and banana.) The remaining

is left after we have removed a subset from the )4tarti

Is the remaining set a subset of the 21EtAng set

all members of the remaining set must have been m

starting set.)

How may members are in the remaining set? (5.)

( 2 . )

lannel board. (Cher

et is,the set that

g set.

(Yes, because

mbers of the

Call attention to the many situations in tic scho 1 day experience

which could illustrate a set removed and the remnini9A set: where the

starting set is the children in your classroom; Tor, !example, the set of

children who went home for lunch today (the set r /moved) and the set of

children who ate lunch at school today (the set remaining).



4-6. REMOVING SETS AND SUBTRACTING NUMBERS

tOBJECTIVES: TO review the idea of removing a subset.

To use 'number in relation to this set experience.

,
VOCABULARY: Minus, subtract.

SYMBOiS : .. .

BACKGROUND NOTE:;
Subtraction is described in terms of removing a subset: 7 - 3 is the

number of members in the remaining set if a subset of 3 members is removed

from a set of 7 members., We shall later consider other descriptions

(which include the missing addend description).

MATERIALS: Set of flannel cutouts, numeral cards, 0, 1, 2, 3, 4, j,

6, 7, 8, 9, chart to display numeral cards, and set materials

for the children.

SUGGESTED PROCEDURE:

PRE-BOOK ACTIVITIES:

Form a set with 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 left at the bottom of the flannel board. Ask

a child to describe a subset of the set. Remove the subset and 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 a child to find the numeral card whiCh tells this number and place

,-. it on the flannel board at the right of the first card.

What do we call the set that is here (indicate the part that was not

moved)? (The remaining set.)

How many members are in the remaining. set? (3.)

Ask another child tc find the numeral card for the number of members in

the remaining set and place it one the flannel board at the right of the other

cards; Review the meaning of the numerals and their placement. That is,

the first numeral represent& the number of the original set; the second, the

number of the subset removed; and the third, the number of the remaining set.

7



Draw a chart with three columns on the chalkboard and provide each

child with set materials. Ask the children to make a set of 6 members.

Ask where this numeral should be written in the chart. (In t e first column.)

Record the numeral and 'tell the children to remove a subset o' two. Ask

where this numeral should be written in the chart. After rec ding the
o

numeral in the second column, determine the number of members 1 the

remaining set. Record the numeral in the third column.

st.
.given.rn opportunity to records the numerals.

USING THE PLIPIL2S BOOK, page 128:

Since the number of the subset to be removed is not indicated in any

way, the, teacher should work, with the children to determine the numbe of

members in the set, then name the number of the subset to be removed ( ny

number less than the number of the original set), and ask for the number

of members in the remaining set. It is important that the children name

the number in each situation and record the numeral in the proper space.

Repeat this process with several other sets. Various children

Children may indicate the subset to be removed by either ringing the

subset or making an X on each member of the subset.

Page 129:

In each box, the number of members in the subset to be removed is given.

The children are to record in the space provided the number of members in

the original set and then ring or mark out the subset to be removed. After

recording this numeral, record the number of members in the remaining set.

9 v 0
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Repeat the procedure suggested at the beginning of this section. Then

continue.

The numerals at the bottom of the flannel board can be used to make

an equation.

We are, subtracting the umber 2 from 5.

The result is the number

,,Ye sa/ 5 minus 2 equals'

We write the equation, 5 - 2 3.

As a review you might ask children the following questions;

Which set has 5 members? (The set we started with.)

Which set has 2 members? (The set we removed.)

Which set has 1 members? (The remaining set.)

What is the equation?) (5 minus 2 equals 3.)

In further development of this lesson, the numerals should be recorded

233

on a chart similar to that used previously. The first column is for the

tuber of members in the starting set; the second column is for the number

ot,meMbers in the set that was removed; and the third column is for the

num r of members in the remaining set. Write the equation which corresponds

to each experience. The completed chart might look like this:

Set removSet ed
RedatTing

Equation

5 2 3 5 - 2 = 3

4' 1 3 4 - 1 = 3

2 2 0 2 - 2 = 0

3 1 2 3 - 1 = 2

USING THE PUPIL'S BOOK, pages 130-131:

Direct the children to identify the number of members of the set.

They are to indicate the subset to be emoved by ringing or marking out

the members of the subset. They are to write the numerals which would

be used to make a Then ask the children to complete the equations.

4
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USING.TBB PUPIL'S BOOK, page 132:'

Provide4each child with, set materials. York with them as they use

these materials to complete the equations, e.g., display a set of 5 and

remove a subset of 1 to determine that the remainiig set has 4 members.

Do not permit children to attempt to complete equations unless. you are
4.

positive they can manipulate the materials correctly.

These pages are suggestive of the type of worksheet that will bridge

the gap between the manipulation of set materials and he abstract work

on the text page. No doubt you will want to make other worksheets of a

similar nature at any one of these stages. Do not underestimate the

value of using concrete materiels as an aid in completing the work on

the page. The child who can use the materials correcti.y even though he

cannot yet work at the abstract level has a tremendous advantage over the

child who cannot. The former has a strategy for completing the page,

the latter hasn't even that.

In addition, the use of toncrete' materials enables the teacher to

observe if the child understands abstractions.' For example, the child

who sees the equation 6 - 2 =EI and displais a set of 6, removes a

set of 2, and writes 4 in the frame, obviously understands this

definition of subtraction. In contrast, a child who does not understand

and has not differentiated between subtraction and addition might very well

display a set of 6 and then a set of 2 with the result that he writes

8 in the frame. -

It is not likely in the first introduction to subtraction that many

children will be able to do the abstract thinking without the seobjects.

Do not Ferry that children need these materials. Insist that they-use

them until you are confident that the ne,I no longer exists.

9 -4
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minim ACTIVITIES:

1. 'Disteibute sets of snarl objects, 'Display the numeral 7. Ask

each child to "show" a set with that many members on his desk.

Display the,numerai 4. Ask children to remove a subset with

that many members from the sets on their desk. 10.

I

How many members are in the rpmnining set/ (3.)

Display the numeral: 3.

What is an equation that describes removing a subset

with 4 members from a set with members? (7 minus

4 equals 3.) .0
Write the equation on the Idacgoard. Emphasize ne placement of

the minus and equals symbols.

Continue with these procedures using other numerals. Vari

children may be asked to write the equation on the chalkb ard. p

This enables the teacher to note those children who are no able

to place the symbols correctly.

2. To implement work with removing a set, have the children imagine

a birthday cake with 6 to 9 candles. For ill. trative purposes

8 will be used in the discussion here. Placeinumeral cards 0

through 8 in a box. (cards; Q - 6 if- b candles, etc.) Drawl

a card from the box and show it-to the children). Tell them this

is the number of candles 'which you were able to blow out with one try.

Identify the number of candles which would still'be burning. (if

necessary, a row of candles with detachable flames might be placed'

on the flannel board. When the.naMber indicates how many are.

blowy out is shown, that number of 'flames could be removed.) Each

experience should be followed by writing an equation.

A chart can be made for these experiene!es to show the different equations

which were formed. Then when a child draws a card which has been drawn

earlier he can be asked to find the equation which rd15iesents this. Only

the different equatsions would be added to the chart,



*SOLVING PROBLEMS

Use sets of object* and dramatization in order to solve these problems.

239

Five rabbits were in my garden.

Two rabbits hopped away.

Then how Est rabbits were in my garden?

What is it that we want to find out? (How many rabbits are in the

garden aftersome go away.)

Leib the question is, "HOW MANY RABBITS WERE LEFT (remained) IN MY

GARDEN after some hopped away?"

Describe the first set you heard about when I read the story. (A set

of 5 rabbits in a garden.)

Have a child use materials on flannel board to show a set that matches

the set of five rabbits.

What happened t, this set of rabbits? (Two rabbits hopped away.)

Ask a child to show what happened using the objects on the flannel

board. liscuss the set of three members that remains after the subset

with 2 members is removed.

Do you know the answer to the croblem?

What is :t? (Some children may answer, "Three. ")

Ask if the answer '- , naming whatever materials were used to

represent the rattitz,. Bring zut again that we are answering the question,

"Hi w many rathit remained'in the garden?" We use these materials to help

us find the answer, tut the answer is, "There are still three rabbits in

my garden."

What equation can be written about this story? (5 - 2 = 3.)

Quiet t: Le developed in the same way:

1. Seven tirds w(r- 7ittin,- in a tree.

F)ur rf thei:e _lew away.

H,w tnny tirls ill sittins; in the tree?



2. Mark had 5 cents.

He gave 4 cents to Father.

Then bow many cents did Mark have?

3. Mother baked eight cookies.

She gave three of them to Susan.

How many did Mother have then?

4. Judy had 9 pencils.

She lost 2 of these pencils.

Then how many pencil does Judy have?

A

4 1


