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) PREFACE R
, The increasing contribation of mathematics.to the.culture of the
modern wgrld, as well ds its importance as a vitai part of scientific
and humanistic education, has made it-essential that the mathematics
in our schools be both well selected and well tavght--at all 1eve1s,

from the xindergar en* tkrcugu the graduate schqp

- '

With this in 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 impro¥ement of the, .
teaching of mathematics in grades K - 12 in the schools of this «

country.’

- -

for the support of this endeavor.

One cf the prerequisites for the improvement of the teaching of
mathematics in our schools is an improved curriculum--one whith takes
account of the increasing use of mathematics in snience end technology
de in other sreas of kyowledge, and at the same time one which re- '
flects recent advances in mathematics itself. Among the projects .
undertaken by SMSG was that of enlistirq:ekgroup of outstanding
mathematicians, educators, and mathematics teachers to prepare a series

of sample textbooks which would illustrate such en improved curriculum.

~
Py

ameng young ohildren must

be grounded in appropriate experience with things from the physical
The materials in this publication provide

The development of mathematicad ideas

world and the environment.
for young children an introduction to the study of mathematics'that
reflects clearly thls 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 gn the existing SMSG kindergarten and

first grade materials as a framework. However, the writers hope.

, that this special edition Qillabétter meet the needs of disadvantaged

children.

It is not intended that this book be regarded as the only de-
finitive way,of introducing good mathemstics to _culturally deprived
children at this level. Instead it should be thought of as a samole

of the kind of improved curriculum thet is needed and as a source ot

.

L

g

The National Science Feundation has provided substantial funds

.. .
R




G S U N .c1..,;,»;«‘,vfxuqr,.,.e,,:.\émi.w«:wuﬁn\w..;:u.rn R B O R SR € ST A AN R R AN s e Y v - ° A
3 o5 & T SELP ] A, M e < e - - .
. PO . . I ‘ e
o ’ - o N . :
v rd -
~ i ,
LI
- - . , , '
¢

L b '

- - ’ !
. |

.wv o L . . : < / ,
ﬂ mw - \ « 5 -
S Ve < B
o) A
wm .e - &
o 5 & . . . :
L E o SR . el
ut o * . ? - )
od - o
. + ui\\
g \ ] . .
P . : .
W v . '
o ' :
N o . * '
. " ) ’
By LI <] e
ot - % N
, . \
> - s ! -7
o _, : w
. . - . i ’ hd
R .

suggestions for the authors of commercial textbooks.

ences,

\

‘meaningful teach

more

ot
O
0
I3} - $
£ . .
@ P b ’
20 w9 ~ L v : . !
8 o ¢ Lol :
z i . “
im - L4 - . 4
] )
mw - . > A
= R .
v S , . . . -
5 ,

toped that this and other {exts prepared by SMSG will lead the vay to-
war

&
(I

ES ~ .

e v
et T
A TS
QL R

B

. -

R S N e
iR e B <A s P S e AN T et

™
N m\»xﬁsmk..eh ¥ 20 Sheds)




Teathers' Comméntary ,

'TABLE OF CONTENTS 3

R ) ~'"\‘

1. SETS AND NUMBERS. « « « « v v o o v v oe en v s

1-1, *Set and Member. .70, .

4

1-2. The Bmpy. Set « o « . v 0 b e a ate o e o e
1-3. Pairigx\g and Bquivelence . . . . . . « .
1-k. Comparison of Sets (More Then)~ .
4 , 15, Comparison of Sets (Fewer Than) . .
?‘;: 1-6. Review. s G e e e e e
:&: 1-7. Numbers and BEquivalence . .
4 1.8, Number Perception, WithoutqCounting . « . . . . . .
:': " 1-9. Comparison of Numbers - : . "
2. NuMERALS AND THE NUMBER LINE. . . ..
2-1. Arranging Sets in Succession . . . . 4 . ..
2-2. - The Numerals O through 9 - .
2-3, The Number Line . . . . . . &
3. SETS OF TEN .
' 3-1. SetsofTen......b...'.».
3-2. Naming Multiples of Ten*. . . ...
3-3. Application: Money .
3-4: Problem Solving with Sets of Ten.
4.  INTRODUCTION TG ADDITION AND SUBTRACTION.
i&-l.‘Joining..........'..........'.,
k-2, Joining‘ Sets and Counting . . . . . . . . ..
4-3. Joining Sets and Adding Numbers i
L.k, Subsebs . . . . . )
4-5. Removing Sets and the Remaining Set .
" 4-6. Removing Sets and Subtracting Numbers .
& . 0 .
: {
, 3
P ) -
.
L \ 7
'
PRI e e o B . - B Y _

40

76~

o

.
<

o

r e
it WG DYy

P

~.
o an
oo

>

s posd buen cs o rer )

R T

z
:
P
H
+
1
3

e

et L5 N st e e eBari L

[

LY. e o
[N

v gk

4 L7
D R e

P -

b

.,y
PR
he)

o

-~




Chapter 1 -

: . .
' vou . . -

®wd' , | SEIS AND NUMBERS

R S
S i . .‘" | RS .
i BACKGROUND . - * )
‘\" N A set is just a colléction of thipgs.- e children in your classroom,
:bhe ;books on t.he 'bookshelf the letters of, the alphabet the numbers used

.

‘,\5 . ..

. f

- Cvins c;ounting are each a set.of tﬁing\s.

The things or objects in the set. are célled members or elements of

.

the'#se:t. Jhe menbers of a set belong to.it. Suppo;e we consider the set
*. of -men, who have been president of the United States of Ameri ca. George
* ¥ashington is & member of this set. Alexander ‘Hamilton is not a member

“
-~

of this set, - - - ) .

3

. A set may consist ‘of & variety of objects. A prime characteri.stic
of & set ig that there is a.method or yule whereby set y-embership or
nonmembership can be detemined. Suppose we consider the set of objects
on the teacher s desk.. The c"iterion for de’qermming vhether or not a
particular object is a member of the set is, "Is this object on.the

A Gkt v

_teacher's desk?" * o

-
.
2 - s

A set may have many members; it maJ have a single member, it may have

.

no members at all. If a set has no mem’oers it is nemed the empty set set., '
There is Just’ one empty set although it may have many descriptions. Some

wesceriptions of the empty set are:

.
e
yw

K
>
¥
:
-
H
N
K

B S .
the qceans bordering the state of Missouri : o’
’ -
the squares with five sides .
the counting numbers betweep 8 and, 9

the men students enrolled at Vassar College.

Let us consider a set whose elements are -

= rn¢ e b s\

* -
. "wagon, ‘r')icycle s scooter, doll‘, :olock. . ' -t
.A set whose elem:ent;s are = - . z
wagon, bicycle, scooter «
e subset of the original set. ' . ¢ .Y /

A set whose element is .
N :

doll ’ . . -
is a subset of the originsl set., This set has a single menber, the doll.




< - .

B , ‘I‘ha. study ‘of sets prapare for the concept of number. To understahd _ ] i
" Jhow we do this let us consider a related problem How dc ve convey .the .

’ -

notton of red? Suppose a child 1s begimning to learn abdut color~ and

surelJ point to, or
touch all of the red o'tyects around trying to lead him to conceive of the ° - ‘

color red”’ as the property 'wh1ch is shared' by all of “thes objects. B ~L
“ . How do ve .develop & concept of the number seven? 18 surely f\he o ';

0 v .f ;/'.
property which is dharea 'oy all of the sets having seve (members. But. _ , e

this raises a aifficulty, Can we' talk about all of the
-certain number of members w1tho1.t having the notion of

sets having a. ,‘ *

umber? Even %impler:

Pre o Gl d o sy Slie

t

can ve decide when two sets have the sahe numl)er of me ei"., wit.hont knowing . .

o

' <
“ ‘how uo count them" Can you dn.scover whether there are

and a gir; for each boy?; We can paﬁ Ach boy m.fth a ¢girl. Can we find

N
AR bt Pont v, xR e

coutting? Is there a L.up for each saycer and a saucer' for eech cup? We
can pair each cup with‘..ahwucer. Thus, there is a way) of deciding whetlier
or not two sets have the same number £ members without knowing anything :

It E h PYRS S
. 8bout number. o o

Su'ppése we are gi\‘r‘en two sets which we wish to cgmpare. We may e eir

b

o each menber -of the first set with a member of the second §et as long as

possihte. If we run out’of members of the first set But net of the second o,

. set, we know that there are fewer members in the firsi. set than in %the : 3

—

sknon&;if both sets are exhaus';:ed at the same time wie|say the first has

’

as meny members as the. second; and that the second hag as manir members \;5
"as the first, or that the sets are eg'uiva.lent ¥. If the second set is used i
up fi*'st we say there are more members in the first :3_13 than 1_1;\@‘ second. = j
We can deecribe these pOSoibillties by saying ye try vy set up & g___-to one ji
cdrresgondence between ‘the, el,.ments of the two se*‘s. II‘ we succeed the Lo g
sets are equivalent. To . C . s }
Y - . ’
*Eguivalenb is not "ynonym)ous with equal. ATw sete are _g_ugl if and 4 3

only if they have the same members; L. .e., the sets/ A’ and B are equal 3

if and only if every member of A is a member of," B a_n_g every member of
B 1is.a merber of A. F;:m example: the set con*‘isting of the President,
Vice-President, and the Sec. etary of State 1s equivalent to the set ¢
consisting of the Britich Prime Minister, the Chancellor of Exchequer,
and the Minlster of Var, but .these sets are: c»rtaimy n/gtf equal

ol

4
/

\
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Sup;.:ose we are/ given two sets wnich we wish to compare. For example , if .
we want to compare the set of boys in the classreom V:Lth the set of girls,

we can form/couples ae long as possible. If we run out of boys first there’
are fewer boys than girls; if we rn out of girls first, there are more boys
'b:ﬁ’an g{rls'"if everybody has a partner, then there are as many boys as girls,

and ‘bhe S?t of bdy= is equivalent to the set of girl;n. N&tice that counting
QoL . @ .
”» \
Man‘fpulations wit;h sets of physical objects are :,ntended to develop
an understanding of whole numbers. The numbe\r of members of 8 get, or just

13 not n cessery.

the number of a set,. is the property comnon tp all sets equivalent to that
se,t. The number i‘our is the gtoperty common to all sets equiVelent to

We see from the pictures above that\the set of’ catF is efuivalent to the

sét whose members are a 'ball a cap, a chair, and fa box - it is easy to -

_set up a one-to-ong correspondence between these Jets. . The number of one

sev is the same as or equai to the number of the Other set Lo~

Thus, the notion of equivalence underties the concept of ‘whcle numbers.

~

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

idea of ir: qua.lity cf number. ’ -

Frequently, °the e“] ements of a set p'esent themselves in a natural ordenr.
For instance most Eng‘l).sh speaking people would list the menbers of the set
of vowels as a,. e, i, o, ,u.‘ It is natural to list the €lements in this
. .

R e e A A

‘ oxder beoause this is the order on which they were learned. It is convenient
; . o e

o7 b o

.

because without undue checking one can be sure he has not cmitted any member.

-
2

Similarly, it ic natural to L{s‘é the members of the set of letters of the’

&1phabet as . . ’ 4 * ’ ) ' = .

’ a, b, c, d, e, ¥, g, i, §, Kk, 1‘ m, n, o, p, @, r', S, t, BV, W, X, Y5 2.
. @. ¥ S

Por P AR A IS e Yn e o




In ordinary vri:ting Ve write this set as : . -
i ‘ 1, b, ¢, ...,\z. RS

The three dots, ;++, mead "ar.d 5o on 1n the s "manner". They are-used

+t0s indicate the $mission of certain members. S )

3

) Essentially to ' order things is to list{or arrange them in some
! particplar fashion” One can then say ¢f each element which of the other
élements it "precedes". We do this by:éémparing-pair.i of elements in the
1list and deci,ding‘which element prdéedes the other. The word 'bregedeg'};
may be replaced by "g;b_éxq:', "vé€low", ‘“shorter than", "greater than" and |

* so on, depending on the =lemenits to be ordered.

¢

For example, consider the set of names

. [

s ’ ’ James, Wilson, Smith, Alton |

i v If we order these elements alphabetically we’have i o v ‘ :

i . Alten, Jemes, émitli, Wilson, N ! '. ?

;Je call this®set an ordered set. " . i '.: :‘
. ] . - :

| Let us establish some ordered sets beginniag with the set whose’ element

is 1. We continue . y . T ~
. ‘1
~ Lo - " 2) N r N
. : - ;
’ . “ l: 2: 3: N - - :
) . ' . l: 2: 3 !"J ’ g ) . . :
‘\'/ and so on. . A : N
N v ¢ ) . R
- } Y
s We see that each of these sets is a subset of each of the following i :
' 3 ‘ ! =
- sets. Thus, f .- I ;
e - : the set whose element is 1 1s a subset of the set whose ’
[ {

.elément is 1, 2;

- the set vhose elements are l, 2, 1is a subset of the set , N
’ whose elements are ° J. } 2, 3, and §0 on. ’

eoTespr gy
RS -45’ R
B b
!

By compari Z these sets, callea standard sets sets, we can determine .
"« which belongs before t.e others in ordering these sets. :or exa.mple, e
we see immediately that she set ‘whose members are, 1, 2 3 ’belongs before co Y

" the cet whose members are 1, 2 3, & 5, 61in orderi—:g these standard sets.

-

PRy ey
ot Y ":




. . L
v Joe, Bob; ,
. LT . 4‘:0
o ’ Dorts, Nora;
~ * . ¢
-~ . Bill, Fread. .7

S . 7 -

, Bach of the sets 1is equivalent to any other in thi.., list. Let _

us consider all the sets equi.valent to any one of these given sets, for &2

example, the set, vhose members are Bill, Fred, Among the *.sets Equivalen'l; ‘f;
to this-&et is the- gtandard set whose elements are 1, 2. These sets all

posgese & common property; .their equivalence to the standard set with
e;’Lements 1, 2. This property is 'independent of the elements of the set.

PESERTI

\We cell this common property the number two. We say the number property

" “or the number of the set, 13111 Fred is 2.
I’
To each set of,eqpivalent sets, we assign a spoken name and written

|
smnbols—-words and numerals--to name the cormon property, the number.

. ¥ . ,:

‘e The ordering of sets shows us how to order numbers. We say that 5

PR

cre

TR

'is greater then 3,- \e.nd that * 3 ‘is less than 5 Dbecause, if the members
.of a set of 13 Hare paired off with\the members of a'set of 5, there , :
wil.. be members of the latter. set left over. Notice that if one set has s, &
K more ‘members thén e.nother, then the number of the first set is grea}ter
' than the nunber of the second set; if the first set has fewer mem};ers,
- then the number of the first set is less than that Qf the secob,d, and i?
- sets are equivalent then they have the same number. 'l'he uords more then,"

“"fewer than,"” end equivalent“ refer to séts.’ The corresponding words

« . +

I3
;s

- Fl
< -

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

The number of & set may be found by counting the members of ‘the set. .

& , At this stage, the children will learn t¢ find the number property of sets

2 1 N with at most *‘en elements with relatively few errors. For sets with

Dt fewer then  members, we hope for an identification of the number property ) o

- . without counting We try to build this perceptive ability by many exa.mples '

” . of such sets arranged in different sorts of patterus. .

. T ° There ere two important facts whi¢h children should discover in ¥ N\

3 conneg;on with counting. First, the order in vhich a set is counted i.s‘x \ .
J . imna.t»rial Another child counting the same set but starti.ng with a‘

oo - different member and proceedfng in a different order will get the same .,

/ - number. Secorfd, if two dets are equivalent, counting will yield the came

;7‘ result. ,This last fact shows us that the name we assign by -ountipg a set

: El{fC‘ really depends only on the number of the set. ' P

. \
5 - H s
S ) 14 .
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1-1, SET AND MEMBER ;

L}
To introduce the ideas of set and member of set and the use

5 n T 0 PR

A
OBJECTIVE: _

~pr A

of these terms to describe things we observe around us. -

y

VOCW ¢ Set, member. ) X

1. A variety of small objects: bo,c')ks, blocks, penciis, crayons,

sheets of paper, paint brushes, scissors, geme boxes, beads,
14
. begs, bells, clothes Rins, bottle caps.

v 2. A variety of flennel board objects:’ animals, frui:t, stars,
\ “rees, story-book charactyrs, stick figures; eto. (Exclude
' : geometric shapes at this time.) <

3. Magezine pictures of collections: a family, autcmobiles,
telephones, ciothing, food, toys, planes, tré.ins, angd
cany other appropriste illustration.

SUGGESTED PROCEDURE: . ’ ' i

>

PRE-BOOX ACTIVITIES: - , T : ’

- . ~
*the ehildren before any formal class work on sets. ‘ e
For example: .

. Use the terms "cet” and /'memver" infoimally but systematically with

A . * . )
This is our set of books.

Is this your set of blocks? Is this red block a member of your . -
set .of blocks? - . *

13
!

Is John"a member of the set of boys in the classroom? .  ° . ).
Children .ma.y be fmhil\iar with sets of dishes, silverware,. blocks, .etc.

Ir no:t, use sets of things that are familiar %o children in your class.

P OReETT
~

g
e
-

of

Such examples are helpful when first developing the".meaning of the term .
_qéi;_. The following may be used as a guide. ) _
{}slg seversl children' to name the members of each of the following: .
Tl{e set of things he would,like for C}{ristmaé; - “ P
The set »f children seated at his table;

The set of things he likes to play with;

.

. The set of colored crayons he'd like o 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 ox,

to Joe's set'of friends at his table a3 Mary, Bill, Leroy, etc. Since the

g

s

AR R

o

o

megbers of a set need not show any relaticnship other than ihat they are

SNy Ry e

7

13 ‘ o

R g

S e = s vl
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mémbérs 6f the same set, it is helpful to use such sets early in the program.
.I"or exaugle, 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

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

Bow do yoix knov this is true? (We said the rabbit wasia member of
the set. There is a flannel cut-out of a rabbii on the flannel board.

T4's there.)

i 2 o —— e c——
-~

How Jo you know the dog fon't a member of this set? (The dog doesn't
belong +o the set. There isn't a cut-out of a dog.ox the flannel

toard. The dog isn't there.) ) )

¥

Similar questions may be asked about other things which 'naSr or may not
be members of the given set. Then show-the children other ccllections

of objects or cut-outs and request the class to name the members. Re’er to

each set as a set as well as a collect’.on. 'I‘hese descnp‘mons of sets +~
,

should be explicit. . " .
o, :

¥e heve many books in our ronm. How can we talk about these books?

Nl -

(A set or collecticn of bc/:oks *in ouwr room.)

I.et‘s look at this set ~of blecks (none of tne blocks should be the

came color) on my desk desk.
+ .. Vhat blocks are members of this collection? (o blue block, & red .

block, etc.) )

v
N
.

IR
.
F

Use sets wnich have only a single member.

v wgrag AT I,

We have a set of teachers ia this room. Vho are the members of this

set? (Miss or Mrs. ) J
Are there any other members of, this’'set? (No.)

rabbit or apple). L ) _ -/
is this a set? (Yes.) ‘

N =
Name the members of this set. (A ster.) -

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

Y("o that is true. There is 2 single mﬂmber in the set of stars on

—— i —— — o——— —

the flannel hoard.

¢
[N
e
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A e o e v e e oo~ e

< . of the set, 'ask questions such as:, ~ . e

- .and ask thnm to name ‘the members. Children can be asked to pick a collection

Look at the set I have glace crf- tﬁe ﬁlannel board (a siggle star, f
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The ideds of set and member should be used throughout the day in .

classroom activities if the usage is not overly conti ved. Correct language :
on tbe part of the teacher will eventually make these terms a part of the
children's vocabulary . No attempt should be made to d.rill on these-tBrms. k
If the children's responses indicate that they undersfand the meaning of

the terms, the teacher should show approval in some way a:nd repeat the

P . - ;

correct terminplogy. : .

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

These are teaching pages. _Be sure that eech child has his book opened
o 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 ccme to the front and name the members of the .
set shown on the page. Be sure that he pointé to each member as he says .
the name of the member.

Cive the ch%_l.d a cre.yon and on the pages listed below, .ask nim to
mark with an X the mem‘bers of tne set indicated: - «
Page 1: the set of fru*t. (You may have to prepaz'e “the. children for

the chlldren for this lesson b,,r talking about various kinds, o i

"fruit". The word "fruit" may be wnfamiliar to some

chlldrerr.) 3
Pagé 2: the set of apimals. N
i Page 3: the set of things to eat. .

-
.
L]

Page 4: the set of toys with wheels. . R
Pege 5. the set of things to wear. »
Page 6: the set of things that fly. : °

\
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«FUHEHEIR AC'I‘IVI‘I‘IES :

~“, o . o
o . . . .
kd..{ Art activity: . Have children draw pictures of 'sets and .orally' name “theix™
\ Jerbers, ﬁuggestions: child's.own family, sto*’y-book family, toys,
thivgs that grov in the yard. - .

*

Oral‘ re@.ding of a story dealing with a family or set of some sort.
Ay

Proviue <>ld magazin;s s.nd.,have children cut out pictures of Sets
*‘These may be mounted on ax} paper, v e s S

e daﬂx calenda may- be used in conjunct‘ on with the vocabulary
. s introduced. , (The set of days in tge, week, the set of days we go Yo

L SChQO].) . F— ‘| - L, !‘ o

', £
Four ot five childken are éssigned a show-box or ciger.tox_ as "hompwosk".

LR AU A SN
PRI a S W

RO R R

Theyiare'-to {\ring & getwhich can be used for the classwork the follow‘ing L

R

- d«,s_{ ﬁ,pome discussion may be needed. concerning s:Lze, quantity, etc. of

oot

1tems which could be brought ror this purpose. This activity is hel p‘ﬂvl . «.;
ih provi@ihg a variety of materials used and serves in a small ‘way to . "g“

rd it

.+ « Tamiliarize parents with the child's work. 3 S

" The following lessop is suggested in conjunciion with "%he**fafﬁily"
A presented«-‘in most t.hildr,en‘c readers. Use illustrations and meke rei}erences

¥
fr e g ze g

R this family to-clarify the ai scussion.

We read a.story sbout a family today. , . ’ .
g_he_ .famiH is & collection of people. Is thet a set? " (Yes. ) ,
- ¥ho were the members of this family? (Use fiamnel board material “ s
or prctures to suggest ;mother, father, ete.) -

;
s

A Y

¥

3
ot
»

sy R
A %
.

Ve Eachn one m the family s s an important member of 1t

e

e Kb

- Just &s$ each person in the family is a member of- that set, 50 is eackr

thing in eny §§_t_ called 8. membex (eg., children are members of cur

()
L.
~

»

e s s At mmrramrtai it oot et i S e

et
Qnbers (Reyiew the sets previously dlwcussed. and decide ‘Vhat their ‘"
members ai‘e First describe. the set; then name its memberd.)

~

W4

Point out’ thet some things are nct members of some sets! For instance:
The boeks are not members cf the set of peint brushes; Johnny is not a
member of the/set of girlé Children enjoy answering sucih questions as:
"Is the fle.g a member of the set of books?" Be sure to emphasize that the
members of a set need not be the same }'ind of objects. You might use a

flammel board illustration of the following sort.
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_MATERTALS: 1. Small ob.jncts. disks, paper clips, keys or like material L
; / . 2. Fowr containers (covered Boxes, bags)‘in vhich to place . BN
T - ) collections of materials. L : p
SUCGESTED PROCEDYRE: N . -
PRE-BOOK ACTIVITIES: . iy
. ~ N
i , A concept of the set with no members can be developed thrcugh an activity .
e - 4,«;7
% :such as the i‘ollowing. . . .-
g s T B
;’3 Place collections of matertals in- three of the four boxes. _Begin the lesson ;

7

by observing tne four boxes and saying that we are looxi‘ng for a special

set in one of the boxes. Have one child at ‘a time select the box that i !

he athinks is the one that they are trying to, identify. Asgk him to opent . PR
' the “box and describe the set of objects in the box and also to name the :

members of the set. (Sets may consist of mem’hers which are very dispimilar,

;:,wgy«&::

they may be dissimilar only in color, e.g., red vellow, and blue pencils, .
or the melnbers‘may be similar.) One of the boxes should contain a set with
& single member, snd the "spéeial" box should con*ain a set which has no

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

the>box is empty. ‘ . - J
3:1 ” E’_his_»: §peci " box is empty. . . ’/,' t . /"
S, Wnat do you think the name of this set is? (the gps.’;se/t) _
:; Tes, when ‘_t_n_e_xg_ are no members in a set sz?%uled the empty set. :
f‘ ~ , Bill has some pieces of candy on his d€sk and nothing else.
fle dte all the candy. . — : ' W 7

“What set of things does he have on his desk? (The empty set.) -
3 : . {

) /
You may wigh to use children's pockets instead of boxeg or bags, to
.repeat the kind of activity suggestea above and again cb ,erve sets with

a gingle member and the set with no me'nbers /




USING THE RUFIL'S BOGK; peges 7-9¢. ~ /

Page 7: “is a teaching p:rge. Pages\& and 9 are for *{:he children

/

to do indnpenden 1y, N /« o )

) h In using Patze T, , have the children gpen “their beo,ks to the cdrrect
page' Display your books so* that the. children can see/ the page -~ R’ead *the
ti‘ble, pointing to the vords as you :ead. Point to /)ne of the sets. Call
on .2 child to neme, the members of ‘this set. Do’ t})q same with the other
sets, When the cpildren are asked to nnme the ;nem‘bers of the empty set,
be, -sure that they recognize the fact that it hss no Jmenbers. , "This

set has nQ :nem’bers. n..at do we cgll the set that has no mem’bers?" (The

him a ‘crayon e.nd instruct him to mark t..\empty set'. witn an X. Tell the ~
othér children to do the s:.me in their books.

Direst the cniidrens attention to Pages 8 apd 9. Give them .
instructions as to what to do. They are to marK the enpty set with an

Give ‘help where needed. L - .
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To introduce the idea of painng members of sots and the

S
i

1
P

idea of equiva.lence of sets. ~

5 s

RN

Pair, equivalent, as many as.

g -

> Ajset is used. The notion of equivalent sets is fundamen‘bal in
_building nu.'nbe'r' concepts, end an important fact about ioun"c,.ng is that if

eguivalent , and if

9" x 12" paper, crayons, name cards, materials for the
tlannel board, smail objects for individual use.

£

.

The follow‘ng lesson concerns painng the members of a set of o.hildren

‘ with the members of a set of name cards. Ydu may prefer to use a set of
boys end a set of girls, or a set of cups and a set of saucers, or a set
of childrer; and a .set of chairs, or some other one of the many pairing-

situations which occur in the classroom.

Have name cards for only those children present so that sgts of cards
-and children are eguivalsni. Say: .

ihad a set of name cards for the children _i:_égx_r_'class. ) -
I have removed the set _c_g cards of the children who are sbsept.
Yhat cards 4o I have now? {The set of name cards of the children here.)

.

L

AL A RN

[

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

As ':l_Z_ hold ur your card, please come, get the card, and put _ji’,_ on
your desk. Ave there as meny name cards &s therc are children? (Yes.)
How do you know that is true? (Every child has a name card. There

%
3
<
Py
]
b}

A
Secs

arer't any name cards left over.)

- Sy g s

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

e s

We have PAIRED each member of the set of name cards with a menber .
"of the set of children. ) .

29 ~ |
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7At_‘the top of the flunnel board, put a set of objects. This set might
consist of an aprle, a star, a rabbit and a bird; also disple.y another ;

_ cet consibting of two app.es and two stars. Have the sets described.

T r——— ——— a——— — —t—— a—or—— o e——— —r—

How can we b_e_ sure? .
T a child suggests that there ave 4 objects in each set, say : .

Yeg, that is true. iicw could we be sure 1f we didn't know how to count?

(Pair.) ’ \ . -

Since we don't want‘ Lo remove the objects from the flannel boa.rd, -

¥e can.use this, yarn to show the pairing.
Wateh as I do this. . .

. S a8 —): . .,
Lt B p e Sl s Dt rtan g wod

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

‘ to start the pairing using a membér of each set.

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

.

g
FOE

~

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

R
ok e ‘-.‘r\ e

FOPTImeyrs
gy

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

¢ ~

choose to pair with s member of ancther set. ;

w MY

R

Does the pairing show that one set has AS MANY me-mbers A5 the other. (Yes.)

thnre 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 »

thet they matched? (Paired.)

Py getian

e, W

AN R 2r Ma e

Repeat this procedure, uamg othes sets of flannel cut-outs to make certain
' that the mekning of&)alnvm and matched is understood.

‘ e *Prdvide each) child with six or seven set objects on his desk. You will

? . need an equalYpurber of c. jects for the flannel board.

7

Then you should place one object ( rabbit) on the flannel board. Ask tﬂe_

children to put & set that matches in the middle of their desks so that !

ook ST

you can quickly .see them.‘

see v

/

*This notation is used to dencte a varlation in either the activity used
or the idea being developed. ' .

.

5

”

¥ e
N

i

;

7

3




R R el I G
:M;hz,w‘ i TheH 7

>
£
¥
H
T
3

e ML A 4.
AR B

SRy

LRIC

Iwill 91_113 another object with my set..

Now I have a new set,

~

Doe¢ your set .match my new set? . (No.)

What will ;_r&u_.]need 1o do to your set? . - ‘

Afbter the children have placed another object in the middle of their desks
ask,

Do our sets match? (Yes.)

How can we be sure? (Pair.) N -

———— a— C—— — - - 4

Mary, will you bring your set up to to the flannel ' board and show us
that the setis match?

[

After meking several such verifications, intzeduce the term eguivalent
as another word for match.

Wnen sets match, we say that they are cquivalent, ~

Is your set equivalent to mine? (Yes.;

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

How d1d we show that yowr sets are equivalent to mine? (Paired.)

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

starting .with a set of 3 objects and then a seteof 2 objects. Remové
all objectf from the flannel board and the desks. Start agein with a set
of '3 objects. After the children have constructed an equivalent get, say
buttons, remove a member of your set and continue as before. Repeat, using
other sets of cut-outs with no more than 4 or ° 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.

s

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 other \terminology by such comments as:i~ '

Yes, these sets match or are equivalent.

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

v as the other.
a8 2= el

»

Your are correct. These sets do not match.

They are not equivalent.

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

Lo
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‘ , Do not attempt to meke esch child use the terminology; do not drill on Aé

'theéé terms. Consistent usage bty the teacher will develop this vocabulary and
the children will use these words as they gain confidence in their ability -
to pronounce them correctly. ' )
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Some experience in drawing lines to show the pairing of the'members of

¥,

;two sets before using the pages in the bock is desirable. This may be done
A :
‘ by representing sets of objects.,on the chalkboard and asking children what

© R Ny

they might do to show the pairing. Since the use of yarn or flaunel piecee o :
is cbviously inappropriate they will suggest making lines to shovw the pairing. -,
Provide an opportunity for all of the children to have this experience at B :
leaét once. )

USING THE PUPILS\S BOOK, pages 10-17: o
\./

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

) ‘s

i

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 connectiilg jthe .,

ele?ents of cne set with the elements of a second set by drawing a line seg-

[ Iy

ment qonnecting the two elements. ﬁsing pleces of yarn on a flannel board to

A

connect elements of two sets may b a quite different experience for some
children from connecting the elements of two sets by & drawn line segment.
ChalF‘Jard work, where elements of two sets are connected with a line segment

will help prepare pupils for these exercises. P

t »

Have the children open their books to Page 10. Ask them to cover the
bottom part (bottom helf) of the book with one hand or with a piece of paper.
Read’ the title. Cell attention to the two ‘sets at the top of the page and the
4;;:;1nes connecting the trees and the monkeys. Ask,

;‘:;;4 @ t e VI e ety
4

§

. Are the two sets 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

WNETA AR 5 AL ¥y e &
7 ey +

page, COVering the top pilcture. Guide the children as they match the members
of the set of umbrellas with the members of set of girl (s) by drawing lines

iy
T

Lonnecting the elements to the two sets. Ask,

Are the sets equivalent? (Fo.)

EE[? (Because the elements cannot be matched.)

) “
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¥hen you come to
4

; call their attention to the dashed line that is already drawn.

¢

hildren to circle "ho.

=

j:intiE« with the same procedure for Fages 11-17.

“Con

2
‘i're* the children go over this dashed line tpgether vefore starting the

the c

Page 1

t of the activity.
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<" -GSING [THE PUPIL'S BOGK, pages 18-21: ,

€ vigern Prs ke

Pege 18 1is a teaching page. ~ D\isplay your b‘ook in front or the
pupils and ;'ne.ke sure that each child his book opern to the correct page.
Readithe title, pointing to the words as you read. Tell the :hildren
“that they are to draw a set of rings in the space provided (point to
the spé.ce) which matches the set 'c:f blocks. Say,

* We draw 2 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.

Have ,p‘upil's mark over the dctted linmes. After the samé 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 ggn-work Peges

19-21 on their ‘own.
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1-40 " COMPARISON OF SETS (MORE THAN)

OBJECTIVE: To introduce the idea that a set may have more or fewer
) members then another set. '

. * |
.Mt More than. b r

’ -

., BACKGROUND NOIE: . Co
* This lesson fnd the next one continues the work on pairing members
of sets, If se‘!'f are not equivalent, we find that one set has io_rg members
" then another, and that the latter has fewer members than the former. This
is 'prepé.ration for the concept of inequality of rumbers. We shall later

sey that & number is greater than snother if a set corresponding to the

. former has moré members than a set corrgsponéing to the latter. We shall

, 58y that a number is less than another if a set corresponding to the former
has fewer members than a set correspending to the latter. We use the terms
"greater then" and "less than" for numbers, and the terms “more than" and

"fewer than" for sets. These distinctions need not be emphasized with the b

pupils, but you should be reusona.bl} consistent in your use of these words
in this vay. - 3

MATERIALS: Flannel cut-duts, flgnnel’ board, buttons, clothes vins
! or other small objects, pictures of four story-book
characters (Goldilocks and the Three Bears). : d

SUGGESTED FROCEDURE: ;

PRE-BOOK ACTIVITIES:

You will want to introduce the concept .of "more then" first, waiting
days before considering "fewer than." Children find the latter much more -
difficult to grasp. Mastery of the concept of "fewer than" should no% Z
be expected &f all children at this u% Other activities which intervene

between this introduction and the exted®.n to the more sophisticated idea c
of u number being greater than , equal to, or less than another as well ss z
the work vith union of sets will add considerably tc the development of

N

these concepts. - .7
Place 2 sets of 3 cuf-outs on the flannel board.

Are these sets equivelent? (Yes.)

How do you know this ie so? (There are as many members in the first
set as in the second.) ,

: Q 4 7 ]
FERIC ,

+ .
EOA .1 et Provided by ERIC pd l
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How can we show that these sets are equivalent? (Pair.) t.
Mary, use these pieces of yarn (9_1_'_ flannel) to show the pairings.

the pairings are completed, remove the cut-outs and place two other
sets with 3 and: 2 members on the flannel board. ‘

D R L I Sy

e X Do these sets match? (No.)

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

Z Are these'? seta Bquivalent? (No, there is a member left over.) The

S first set Has more.) ) |

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

&0 . - - 4 - - T

N left over.

? . ¥e say that this set has MORE members than the other set.

Poa’ )

. Give each child ; handful of buttons and ciothes pins, or have these already
i o placed in the individual boxes or envelopes. Include & greater number of
§: bu‘cton,é Have the children deseriue the sets and ask that the members of
! ‘che sets be paired on their desks Offer no help except when the pairing

N idea t{s misunderstocd.

Were you able to pair all the members of your set of buttons with
i } all the members of your set of clothes pins? " (No, there were some
buttons left over.)

We say that your set of buttons has MORE members than your set ¢&

cloth€s pins. o

N Instruct th'e children to move the clothes pins to one side of tuhe desk

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

AN
\

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 get of two or more
4 buttons in the center of his desk, compliment the children and repeat
y the 'same procedure using 2, 3, and 4 fingers. "vlhenever a child makes
a mistake, the teccher should palr her fingers with the members of the

set of buttons on the desk.

2 e

Are there more buttons than fingers? (No.)

Taw

— e - ;L. . e

b
aC

R S :
.. ERIC ‘
g,

N, - - - —x
W




\

o

I G THE ‘PURILYSBOCK, pages 22-23:

PREEt

Use these pages &s teaching pages following the activities suggested

- Ifor developing the idea of more than using physical objects. Display Pagk w
o .(gg _in front of the &ess making sure each child has his book open to the

) ) ecii";‘eét page., Read the\title, pcinting to the words as you read. Now,t
point to the top box ank\ !

S Ve have‘ two sets of blocks. oo

)

Are there moré blocks in one set than in the other? .|
How can we decide? (By matching )

ﬁage the students match blccks by tracing over the dotted marks.

0

'I'here are two members lefi over in the top set, so the top set

A

of blocks has more members. - ~ . "

X

et
(D
:+
ﬂ
m
[:‘
m
:3
Ibd
[e]
=
22
14
bt
[
=]
[
o
1
0
i
u
[14
ct
=
®
4]
4]
(3
ct
j=2
8
=
[
§
o
[1]
L
w

i

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 memberv than the other as in the last exetcise cn Page 2L,

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

. 1
il e R

[

[rRS A
oo r PEAT AR T

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 guestion is answered by placing
the X on the line below the set.

sga R

arvr

vory s

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

Children use these pages on their own. Read the title, Give instructions
az above. Caution the children that if one set dces not have mere members

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

.
b
2 &
¥

~N ‘

fRY)

oy i

[MC

v 3’ Y e




S S Bs

&

TR T YT e g e T TP o i S T Y B R e e > - Prets s
3 o e Ta I LY S R R RIS 3 e E ] %
SRR 2NN SN . o

:

< AR A S S 2 R ot SR

R = s A . 1

p DA g ww\.s NI St X .c R . N ] R ) i
M w N o PR H . -

)

T T P g b
AT

¢
R

.
- \ ~ >
N - \ R
N 2 .
z « &4 5 s
¢ qertsdns b 4
A e e g 9
. oo B et S y ,
. s .0 S B
\ 4 m) TR : wu
ER5P S
v B ﬂsmﬂ e ’ .
4 R N
e Ry Gy
AT a{mm\ e )
A pLS T b2
; & ] ) 15
. 7 «A\Aw ey ’ 5 19
V. SE AP
SHITEN D -,
&= AN T '
‘o P N
-4 LSRR, oG
XS N S .\..un%ﬂxe?n
] B .
- N AIEEN
: PR
ey SN 4
. HEIR N
P o P S
[ ey~ PR vl
Dy S R e ALt
» oy, o ARR e | X ,
S s eEt oo AR .
IR / S s LRI v
. LN 4 Lz TN TL N
: 7 e NG b2 -
I AT . BN ; ot - .
o o gy (0 o R :
[«5) ) R, [ .
s ) ¥ T A .
. N P 17 . .
m e ; \\“\dﬁv 7 : .
SR s W oA : PETTIIT e o S amasd.
o N nﬁ,\.ms.yz SEme ) HESRETS BTN
s | N BT ey, o I EBRL
- ey S e DA T
shat v : WHL SR S it ~ R D v
T LT &= : e R N B RN .
, F Ry T .
A 3
5 i3 .
s Lo .- - - - ~ .

b
foe
L
3
-

b¥
T
-
&
“i
Oty
-~
'

*,
gic
EAINY

R

~d

i & o . N ;o
u»w.«?;& V@ | e Iy N o
iy Yl L . f
Logean R el T - - ~ AN - sy
w.t.‘ M ._rn\w, e W . > . ;
W e Aty . 4 5 . N
ﬁw "o . . N

\ . S g ,
T Cal SRR . I v
@ &% Lt ¢? -~ Al Wt . . > < 4 -

R D No e o s A . . (4& " i
g T e AT . SN A :
et S TILE T e b AL A . T e s e | R N . ) ‘
s T e A (N PR e S e 0 S e PR e T Vg e T - \ B . .

3 L SR, SR e s a A S S R e M S B Bt s e e s i 2 B s i e (OR &
e o™ Uy T § T eigronrts L oy i ” N A .
&%ﬁ«ﬁm%w«ﬁﬁﬁﬁ%dvmw.w?u‘&um‘mn\wﬁ.%w&ﬁ&,‘aW, Ry T e S e e e L T ' . - o= .
M e AT T S R e e e, S N S A R S RO e R W . s N 53
SN e i 5 B g g S AL S LS N £ L ANETET R WDy Sl * .
33 SRR Wy o R S KL SR AT S PN e B R 3 “ . - t . .
“ e B B B R N A A ST M R IR O N i FUTRPELI s N H. 5
5 wmmx,mv &«&w\.ﬂﬁwﬁ.:» s RS R e ks 2 L e e - N ] © T
gy vﬁ.fw. o P Rl L M IS AP Pl A R e PO SRS ST S P . 1 1H -
- s T > EAR 2 4, T o AT A S VR . . 1
e af&ﬁwmﬂ PR e s tet Oy iy R R (o e O ety e RN e k. oV
A R TS L AREEIA Y Bt LA SR - SUALE W g b

. - e

"L I e W 2ign A P SPRAN ., T &
AEEREN A M I, AR ey s e, BRen AT




T e L IR T R s P ST A T e ST e e e , ‘
.W?.,. R . X . .a . - < ox . ’
R > i . : |
3 re — - = . :
. t
. ) , o \nw. s
. - l
: N
2
b N i
20 ’ JJ,/
kaq - ‘»/ ﬁ
1.
.
- <L )
o
<
Q.
o = h
WS e
O =
T
. Q
= e
1 174
g
. E -
- @ .
=
wni . ) v . ) B
2
cn.»mmm,& -
Bl ceml ’ ~
% e NICEN N N '
PR
SR ST b , ,

kit
“IRM A
Al

f

QDN

. - N T L
. ) » e ., T E,
29057 S e S R VL Y A - v o e RIS
Ry S i B A St B S S el T A T i bt s b e

SN

S
)
?" S,




o g % MY G % v, pak gt Eaaiggs ~ e A e - . on . S
r WO ey R 5 07 Q= NERAE 1?.:!.. .«,ivﬂ\:z:x:ueﬁ» o7 ey .»s»w:ﬂis WL A o i‘_\:u},.n mfe, R 3;:{:/.'4 [ I N R S Oy - NN N - v G Yoy wikd {_
?Cﬂ y At 0 B & - IO T R e e 1:1.\ EEOT RN I v T R « .
- - . [N . koot S N ) }
S « - ,m, . ) . S i 5
K . — B X
. . -
- a F N ., . . -~ !
T . T - L N e e -
. . - e e e = .
: ’ . A PN N | - . ! n
N ~ .
- - . x .
- v -
L -
C -
' I ‘/\.\<
: i v
. RN it
Co 3
. . Lol 1
! xun ~ ‘ a\w
B 3o i .
- B 4
. 1 ‘,\%
. H 2
. ~ B % [ . -
¥ !
. ks tr
. i, s »
N P8 ‘
£ . ' L}
: L]
v ﬁ 1
@ ” . i “
. 5

24

[
. % & -
R (P
RIS
AR PN
3] P4 -
Sn Sl
RS ' 3
g ¥
RS N
Gy

4
%

B
%

ore members? Mark it

m

135

iy
7
b

t

se

bt g 3 Pt LV
5 L J ShninRE Cii o és: .
A AR N ORI, wml.,,.,,AJ TRPTCRL- A S
. -t 2 e L TN NSV S N85
I~ IR PR @a, *,_EW\. Yo i (m,.*,,\m?\.%
A b\ o Tl
SO b

IC

-
T . g ; o

T A .- - R
..ﬂ %S 2% 55 o R e N t . . g
Vi TR T IO \\\‘w N - B LR
L;t S Al Jﬂ»%.w&mﬂi .4 S \ém...\.,‘w ( Yoo Avu L P

w "
.; fow) by P 5.{.:1 <r, N e B SS Db




WA 44ttt Mand Dp

S PR BT s S AR TR PISER I YNSRI . 3 Wrey 4 I
R s - : . ! ST . > . !
h I3 . . , . . .
- .
* i 4 . .
.- " g
¢ -
=
’ s . )
- : . . -
B . .
. .
o . B . ,
N ° N .
-\ . Y s N e - .
X
‘s - .
. P . . .
. .
. P . .
, . . . R . )
o ‘ : .
B
, . . .
’ . . .
. w .
T e “ - ! .
N I} ¢ 0
. 4 -
. . ' -
L g
\ i
+ . ! .t s
1]
2= 1 T i -
: ; . o
R > - 1 - N
3 . - . N H . .
: . (o | L ; . N
. o= R ¢ - .
N " . .
. . f
. .
. ﬂ’. 2 d
: S : .
t - H
. 2 _ ' .
50 N
, E ) >
o - %] ey
;_,«. b :
v o 2 . -
% e [} H Y
woN o, £ " P .
=) b S €7 2
2 Py e ) S
m H Nl )
M | fca o
K EER1 | 7Y U C
" AL % ,
v (¥ | SESLY § s
<. sl % B 1 vt . \ﬂ.}
. 1 3 P “
L K § WA R 14 % 4 .
o , ot § VA A 19 A
. ] B B Y I . 3.
¥~ ~w B B P .
'@ . 1 3 MY 3 N
. W 7 N YO i . . . \
CA oo T : .
. 3 . NS A 3 '
X o LALLM W :
NI o e . :
Ro—ASt ST LN S e '
. LY . < . ; h
N Fl -
s} e L H
- . P o~ *
e . . ik
. N * PR [T N - v . N . ¢ . . N £ 1
X Do et . - . RRY . i B . A L . I u H
DN R T ;:wnw..,(x/moy. R s e o e PSRN R O YR . ! (T
& elien ¢ @ IR Ly e i LR A R SR BN r N Wl % IR R oo "
St s ao2h SRS R S U S et e e W G gl RO e s T ad ey s N 4 e M B srpa % VH s w'e 1Xor rd A obi M i 32 T N p b e b




Ed
2

St

=
e v

A

bers? Mark it

-more mem

hds

sét

ich

Vetx, ¢ matn

A At
TN, A

w1 .

@ e

v

Y ,.731 » i

[

A A w7

NS SR e N A REAL ek anerg
A _f - I3 Lep0 =~
s TR _X~ (s.-?
o Py
. A 5,
1y |
M »
T — -
.
. [N

> b
22,

&

&

-

o
oee

e
£
23

¥

b

o
e

\.l/. .

\..;35: P

o, p
LT AN

1-&

I
$ FO
T




e N ~
s Lt . . o
y d P
> t ¢
: . .
. R . =
. 1
I3 . Daa
¢ o
) .
b
-
. h
\
.
I
*
— -
P~
- o
S
(4.5
(Y2}
B
. X
= 4,
w L . . 5
& «
= ;
f
: W
t ’ -
D N (%] &
v
L .
3 '
- 5 s
. t
Jo i
= o :
B .
S - — T 7
% : o OF
> 2, - 2
g \Ul H
e 4 . ! « H
] . -
. . . " E
T T i S ; . . - V- R A N e Y s
‘ g R SR et e g1 8 e it e P e A e T s e v P R g s aatn BRI, :w,,a T St o i B




R L L Nt

K K

YR A S S S
SN » \w,.:w et

A R

W .(<. o MG 2y

e ﬁs 25 @:u&.
e

B
..h. m‘v\ AR hf. »
- Q%Mwwqumg, A AR TR T .
ﬁnoir ¥ \M..rwww\r i g .
eyl LRt
%) _« v :ué @,ﬂmm -
w,a G SR ; TN
s st n v i
. .

,L«.Mz

v s

«):M
x?,a,. w& s
..} ..a.

3

LANS
\n.«x.v

",

b

Np e Sa?

~

equivalent set

. .\
'
. *y
=l 4 ’ .
S .
&), . ,
R o=l . . P .
«.S - ’ - Yo .
NN VRS SRS . . . . .
Lo T r——s M ' K 3 ~
i N %, L ’ L. k,: . ’
7kt Gy N Ny 1 I UTOAREES . N Ve Ay bn
N A 2 - NI . gy - . .
ym i ‘.n.,:\\.mo.:r?wfx oy RN 3% EX :m,.. R: M t: .l Lo e s e S K e . . oM
NI R A O P N AR Y PE AT TN RE SIS b R T .: TN R LR ha i B o, U AL LR T s h ) e el ;i.«..«fz,.:.v.y.a R N T T



— o o e —~ o Sy T . - < o N
S Qe ST SR g Ve S T . N L
R o - - .
-
o
~ N -
-
=
]
. . R )
.
:
. -
- . )
. [ - .
. F !
k]
R L
.
]
. %%
‘ mx«;é, \m%umy, - St
) At T L xR so%»f & \»
' Bae, SRSy o
. * o~
. .
I
,
-
, ' [9¥)
.
- (£
f: .
. %M»%w
- . ¢ o5
q»?,uﬁ. m‘%mé.%
: éw\w o5 @a ;.mw,wv :
O SEAR
P
oy ] .»A,Mw_mwﬁ mﬁw fu«f\
R v mw.ﬁw www.w.nm/ M
L [+ ¥ wnmn; _mgm s 3
! w > uM, M/. 3 S v
o “ ¥
- - Ll ) y,w«& Va3 ,%a
b | vt @m G S Ed
. FEGUS -2
o L . W e
27 .||-a P P 2
IS5 -
b > . R
o | . . X a\% o
T - "
B 3 7 L T
B & \ PR
[N
Le) h
© .
= . ¥
«Q & . -
£ X .
< ,\1) -* oo s . . 2 -
: : Of
T " - =
: - o
. H
PO - i
., 8! . £ .
P N - I ]
.{‘.ﬂ(.r ﬁw» au b Y E, ' d ¢ . = +
" .u. . 3 ey o 0y R ' agtr
.Wx BT ot st et rvcd Schaitrie b B .énu, f;u i R R R R I N A N, 3




51 3

"+ USING THE IVBIL'S ‘BOOK, .pages 30-32:

. Page 30 is a teéching page. Display the page in front of the pupils
and make sure each child has his book open\to the correct page. Read the
‘title., Explain that they are to hraw a set which has more meabers then .
the givé; set. Suggest that they first draw a set of rings equivalent to
the given set, then they can add as meny more rings as they wish. Say,

Let us drav a line from the bicycle to the space below. (Children
should trace over the dotted marks.)

et

)

Pk
el

Repeat the same procedure with the set of coins.

R R VA o R
Pk X
SN

|

Pages 31 and 32 are for independent work. 3
-

)

l

iy Page 33:
if is page is & review of the idea of equivalent sets. Read directons

. !

.
e
-

“l,

. to the children.

-
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1-5. COMPARTSON OF SETS (FEWER THAN)

OBJECTIVE: To introduce the idea that a set may have fewer members
SoMavLLYa
than another set. :

VOCABULARY: Fewer thsn.

BACKGROUND NOTE:
See 1-4%, page 39.

MATERTIALS: Flannel cut-outs, flannel board, buttuns, clothes pins or
other small objects.

SUGGESTED PROCEDURES:

PRE-BOCK ACTIVITIES: »

N

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

Are these sets equivalent? (Yes.)

How do you know this is 80? (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 s‘n07w the pairing.

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

with 1 and 2 members on the flannel board. v

Do these sets match? (No.)

Amn, use the pieces of yarn to show the pairing. (Pause.)

t

~

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

second set has more.)

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

r——————y . e ————

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 bcxes or envelopeg. Include & greater number of
buttons. Have the children describe the sets and ask that the member; of
the sets be paired on their desks. Offer no help except wh:en the pairing
idea is misunderstood.

Here you able to pair all “‘he 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.)

U

2,

)

L rtadses




> H

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

There aren'tugs many clothes p:ins as buttons.

i(nstruqt the children to move the clothes pins to one side of the desk or
place them inside the box or envelope provided. Hold wp two fingers.

Use your butions to make & set that has fewer members than the set

of fingers I am showing you.

After checking to make certain tha. everyone hes a set of one or no buttons

P in the center of his desk, compliment the children and repeat the same ‘
; pracédure using 3, 4, and 1 fingers. When’ever‘a child mskes & misteke, %
é; the teacher pairs her fingers witu the members of the set of buttons on ! *
£ the desk. ) "
5 ’ :
;/ Are there fewer buttons thans fingers?
é What will you have to do so that your set of buttons has fewer members é
£ than my set of fingers? : ’
e . . ‘
’{ USING THE PUPIL'S BOOK, pages 34-37:- ) ,
i .  Pages 34-35: A .
i . ' -
: Use these pages as teaching"péées following the activities suggested

“for developing the idea of fewer than using physiga.‘f cbjects.

Ask if there sre 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
th physical objects. If onse set does not have fewer mewbers 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 ere to be worked by the children on their own.

- ¢ -
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UGING THE PUPIL'S BOOK, pnges 38-39:

Page 38 1is a teniing page. After the usual procedures of displaying
your book, making sure each child has his book open %o the correct page,
and regding the title, say: ‘ - ~

: 7/

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

— ——— - om—— —

ggbthat the set -{ rifigs has fewer members then the set of balls.

Thren suggestﬁthat they mark at lesst one tall with a large X. Then they

caf draw & set <f rings which is equivalent to the set of balls remaining.

FURTHER ACTIVITIES:

1. Ask three children tc cstand by the flannel board. Ask another child
t> give a stcry character picture to each of the three children.

(There should be four pictures.) -

Ic there & chiid for each character in the story. (Fo.)

Are there more children than there sre story characters? (lo.)

7

Are there as many children as there are story cuaracters? (¥o.)

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

Ask the three children to put the pictures back on the flan' .1 board and
nave ancther child pive the pictures to the three children. Encourage

this ~hild to pair the pictures and the children in a different crder.

Do we mow have as many childre : . s story book characters? (Wo.)-

Are there fewér children than stcry characters? (Yes.)

How many more sicry ~haracters than éhildren do we BEJE? {Cne.)

2. Chrccse some set of objects in the room and ask the chnildren to look

around for sets that are equivalent, for setis that have more members
q ’ ;

snd for sets that have fewer rembers,

3. Ask each child to fold a piece of paper, and to draw 2 set on one
‘ half of the paper. Then ask each t- pass his paper to another pupil.

e ' That pupil is acked to draw a .ot with more (or fewer) members.

e » . I3
N B
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To review the concepts of pairing, equivalent, more than

and fewer than. © .

(No new words. ) \

MAPERTALS: Pencils, crayons, or small objects.

SUGCESTED PROCEIURE: « )

PRE-BOOK ACTIVITIES:

o Forirnan s -

Your children do not need this lesson if they understand clearly that

r oS

;‘{ they can always Jecide whether one set is equivalent to another, and whether ;
5;_, one set has morz or fewer members than another, by pairing members. If the ?
% children compare sets by counting, accept their answers but continue util

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

:j On a desk by the docr, place as meny pencils as there are boys in ..
( the class and as many crayons as there are girls in the class., As the :
{ children entgr }he room, ask e}:?:h boy to teke & pencil and put it on his s

desk and each gi’rl to take & crayon end put it on her desk. Say:

Ee'_ discovered QIE other day when ve paired our set gi: name cards with

Py S
{

—— crm—— — — rm—— — v——— ——— ———

Do you remember what we said sbout these sets? (Yes: equivalent.)

; We slso discovered that two sets aren't always equivalent.

of bojs has moze or fewer members than the set of girls.

Have the children pair the members of the two sets (pencils and cra.yons)
. by asking & boy and a girl to go to the teacher's desk together and place

' their materials side by side. Continue until all children heve gone to
the desk, In case there are mupe boys or more girls, of course, they will

not be able to gc +n pairs.

.
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|

| If the answer is "No,

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

?

members in one set as there are in the other.

e — S—— ——— ———— — — —

equivalent sets of boys and girls?

set of pencils equivalient

to the set of boys?
of crayons equivalent

the get of pencils eqnivalent to the

of pencils equivaleny

-set of cr;gons?

" continue with these questions.

Can we say that the set of pencils has more members than the set
of crayens?

Which set has more members?

How can you tell?

— s, —n, s — —— ——

How can you tell?

USING THE PUPIL'S BOOK, pages h0-4l:

On Page 40, ask the children to pair the members of on® set with

the members .f the cther 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 nct match, draw & blue ring around the set with

more members and a yellow ring around the set witl

»

. fewer members.

-

Then aﬁk them to pair the members of éhe sets in each exercise on
41. After they have completed the page, give them instructions as
above for identifying the equivalent sets snd the gets with more than--fewer

than members.

Page
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1-7. NUMBERS AND EQUIVALENCE

OBJECTIVES: To tntroduce the idea that equilvalent sets have the same number
of members, and that sets having the same number of members
arn equivalen{.

To icentify the number property of sets of 1-5 menmbers.

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

MATERTAIS: A number of dissimilar set objects for the teacher. These
may be taken from sets of farm animels, f;uits, and/or objects

S found in the classroom. ’ -
. ~
Sets of small objects such as blocks, buttons, bottle caps,

disks, etc. for each child, .

SUGGESTED PROCEDURE:

PRE-BOOK ACTIVITIES:

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

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

t0 name the members of the sets. After some discussipn of how tgg obJjects
in ihe sets differ (An apple is a fruit. You can eat it. A horse is an
animsl. You can .ide it. We don't ordinarily eat horse meat. A marble ie
A toy. Ycu can ; oy with it. A scissors is used to cut paper. We use a
scissors at home and at school.), ack how the members of these sets are
alike. The comments of the children should bring out the fact that the
objects in the cets are not related in any usual way.. Hopefully, someone
will suggest that th; two sets ure alike in that both have the same number
of mewbers. 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, eachof these sets has as many members as the other.

the same NUMEER of members.

Do you know the name cf the number that tells how mény members these

sets have? (Two.) ) .

Are these sets ey..valent?.(Yes.)

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

e
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" Remove the model of the apple {rom the first set,

Vin o e v AR T T ERRTMATIER TR T VTR AN T R T T N AT T e R T A T

©

Are these sets eguivalent? (¥>.)

Jlow do you kriow thet is true? ('l'h.ere aren't as many members in the
first set. The sets don't have the same number of members.)

Vexy 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. )_

number gg memhers. Which set' has more members? (Second set, )

'How many more more? (One.), -

Repeat the same procedﬁre using two sets of %, then 3 and 5. In
each case remove Y ‘member from one of the sets after the chiddren have
established that the sets have the same nunber and what the name of that
number is., This emphasi.es the point that equivalent sets have the same

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

-

Provide each child with a set of cbjects. Ask them<to construct a
set with 1-5 members. Vary the request so that the sets are w6t 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-&sk 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

th@ numoer name with the ‘correct number of objects.

USING THE PUPIL'S BOCG., pages 42-h3:

Use these pages to play s game, Give each child five blocks. Place
a model set on the flannel board or display e set of objects. Ask a child
10 name the number of members in the model set. After the number has been
name.  Jlirect the cnildren to find all sets on the facing pdges (L2-43)
of their book which have the same number of members as the model set.
Direct them %o cover these sets with blocks, Continue in a similar wey
with other model sets. '
Pages bh-45: .

Display thgse pages so that all the children.éan 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 [or the sets in
their beoks. Continue with 1, o, &, and 5.
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1.8. HNUMEER PERCEPTION, WITHOUT COUNTING

OBJECTIVES: To help children g;'erceiwe, without. counting, the number of

‘objects in o set of 10 rore than Tive members.

To develop thé wnderstanding tnat zero is the number of
%‘, members of the empty set.

VOCABULARY:  Zero. ‘

MATERTALS : A set of iive objects; e.g., pencil, crayons, eraser.

_ Perception cards, in various patterns, sets zero thr-ough
:five; set objects for the children.

* SUGGESTED PROCEDURE _ S

.

PRE-BOOK™ ACTIVITIES: . #

(5 Ead
. B il

Place the set of sbjects on A demonstration table. have children

grouped around where all can see. Qucstjion children concerning the number

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 teble.

- A

TR m— —— t—————r  ———— —— ——

Do you know & number that tells how many things there sre in the
empty set? (Zero.)
Zero is the number thet tells us hoy meny things there are in the

-

. Mary _}’l.za_d two balloons.
Bill broke both of them.
"What number tells us how many balloons Mary had left? (Zero.)

N

Joe had a plece of canc_lx
He ate it at lunch +ime.

13
m—— ——— ——— —— H

What nunber tells us how many pieces of cendy he has now? (Zero.)

8 Count a set of obje.ts and put them in a grocery bag. Remove on object
at a time and ask a child to tell the number of objects still in the bag.

Continue until there ate no chjects in the bag. Reinforce the idea that
zero is a number.

of the set (five). Ask & child to come up and teke an object to his chair.

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

-

-
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~ Use perception cards (without n erals) of sets of from zerg through £ive
wembers. Perception carde should heve difierent errangementis of the members

of the sets: . . ' . :
., \

. J—
- N 4 Py ] ;5
. . ° ool |05
4
: i e | |me So}
1 [ 2 L 18
: . >N
LY
4 - 5
d \
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<, - oy
) ] 7 - "
‘ ® . |9 9 1)
® (% X ¢ *
» ® XXX
R . . ; K ”
t -
- L4 . ) oee -
[ X J [ N J ® [ X J
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H ,i . o)
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Give each child five objects. Show a card and have the child put on his

desk a set equivalent to thats displayed -on the =ard.

5% Hnteam e g e Yy} ePioy
-

-

Put a set of objects on the flannel boerd. Have children show equivalent
¢ Have cl q

N !
* sets at theilr desks.

} Display & perception card vefy qui kly: then concea)}, it and have chil\dren
V4
/

- shovw”equivalent sets at their desks.

Display & carl, cover it, and have a child give orally the number 8f the

set that wvas shown. . . ‘

% FURTHER ACTIVITIES: : -

’ ' There are many opportunities to polut

room snd to encourage children to p_ercé‘.ve t':he number of the set without

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

If there are fcur balls for the recess peri.l], four chilciren
~ 4

If there are three fish in a fish bowl, put three

can paint.
mey teke out talls.
books sbout fish on the table beside them and encourage children to see

“three," rather than "-ne, twoi three."
e
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out equivalent sets in the class-
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1-9. COMPARISCN OF NUMBERS
OBJECTIVE: To introduce the concepts of greater than, less than.

VOCABJLARY: Greater than, less then.

BACKGROUND NOTE:

To compare two numbers, say 5 and 3, we choose a set Qf jz'ﬁembers
and & set of 3 members and by pairing Xind that the first se% has more
nembers then the second. We therefore gay that 5 is greater ther 3
and that 3 1is less then 5. We uS€ the, terms "more than" and "fewer
thas" in connection with sets, and "greater than¥ and "less then" in
connection with numbers.

MATERTALS : Flannel board and cut-outs for the teacher; sets of small
objects for the children.

SUGGESTED PROCELDURE :

PRE-BOCK ACTIVITIES:

You will want to intrcduce the concept of “greater than" first, perhaps
waiting several days befcre considering "less than.” Children tind the
latter much more difiicult to grasp., It is essential that you use the
correct ternm8™while permitting the children to use primitive expressicns
which indisgxe that they understand the -oncept. For example, when asked
why 4 1is greater than 2, .meny children will answer, “There are more"

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

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

is correct, F.ur is g zater than 2 because a set of 4 has more members
than a set of 2." Conslant reinforcement of this kind which encourages
the child but dogs not impose & formality of larjguage for which hc is

no* ready will dperen undefstanding and evcntu:ily result in the developfient
of~§he;érecise jenguage . There is no need to drill on this language.

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

to put e sets at the front of their desks. .

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

S — rm——— p—— o

members of this get with those of the set of 2, we have & member
left over.) !

/

- .
Sar o




Since g set of 3 things has more members than a set of 2 +trings,
we say that the number 3 is GREATER THAN the number 2.

Ripeat with several other ex_ax!:pleﬁ ~

Agk the children to think cf numbers greater than 2. Do not limit them
to the nwwber 9 but insist that each child explain why his number is
greater, (It is the number of a set with more members then 2.)

¢ Have the children use small objects to dramatize the solving of word *
problems. (These are supposed toc be both vocsbulary work and mathematics.)

AR e

In the first problem, & tochnique for solving such word problems is
suggested within the parenthese:. »

~\.
o,

2

1. Johnny has 3 marbles. (Use your blocks toc represent the marbles
: . Jolmny has.) Jim has 5 marbles. (Mske another set of blocks %o
. represent Jim's marbles.) Which boy hes the greater numper of
) marbles? (Pair the members of the sets.) Which boy would have

P M R MY Y
S

, scme marbles left over? .

Use the same tecimique with these word problems.

2. Mery has 2 balloons. June has a greater number of balloons. How
S
many balloons does June have? (Any number greater then 2.)

3. Jue has b candy bars, Jim has 5. Which one has the greater number

of candy bars?

4. Eiizabeth has 3 siticks of gum. Rose has none. Does Rosa have the

graater numbér of sticks of gum?
3

5. The bcys have S balls, The girls have 5 declis. Do the boys have

the greatev number of toys?

Have the children build sets with 2 and 4% members. Ask the children
’ to put the setg at the front of their desks. -

. Wnich setjnas fewer members? (The set of 2 members.)

Wy do ﬁgﬂ the set of 2 members has fewer members? (If we pair
e

members thnis set with those of the set of 2, we have members left

over. 'THe other set has more.)

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

gsay that the number 2 1S less than the number i

Is 2 1less than 4?7 (Yes.)

. Repeat with several other examples.

¥
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¢ Ask the children to think of & number less then 5. As they give their
ansvwers, ask why the purber is less. Repeat with other numh»ers.

¢ Have the children use smell objects to dramatize the solving of word ‘
probléms. In the f'irst problem given below, a.technigue for using such
word problems iz suggested witrin the parentheses.

1. Sue hes four dolls. _(Use your blocks to represent the dolls.)
Mary has 3 dolls. (Meke 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 bve Jim
or Bob? Why? Is 1 1less than 3? -

3. Bob has L4 bells. Jim has less than 4. How many did Jim have?
(o, 1, 2, or 3.) ,

k. Bill made 3 mnistakes on his reading paper. Joe made 5 errors.
Bill sald that he was glad he wasn't Joe. Why did he say that?

{Bill made fewer errors. 3 ié less than 5.)

Many chi..ren will need a great man) experiences using blocks or other

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

below are correct. 4
: Is L4 greater than 3?7
Is 2 less than 5?2
Is 1 ieos than 3?2 L
Is 5 greater than &°?

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

.~

For each exercise, gsk the children the number of each set <n
1
ask which number is greater, for exemple, 4 &r 1, Have etth ¢hlld put
a bYlock {(or some uther kfind of marker) on the set which has e greater

number. S’

Thnese pages may be ust again in your discussion of' vhich numbter is less

than, asking childeen tu place a marker on the set which has the lesser number.

Eﬂc “ RV
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3; % Chapter 2
" NUMERALS AND THE NUMBER LINE )
i
%, BACKGROUND .
This chapter has several objectives. First, we wish to teach children ¢

to recognize and to write the numerais: 0, 1, 2, 3, &k, 5, 6, 7, 8, 9.
Each of these symbols must be cunnected with the ccrrect spcoken word and
with those sets having the correct number of members. It is worth noticing
i that children in the first and second grades have tz : ,tablish the association
of four different sorts of objects with each number. For example, they
must learn to connect the numbgr eight with sets having eight members, with

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

ate". At the seme time children are learning otier names for 8, quch

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

t

by many different experiences.

Second, we wish to reinforce the connection between compariscn of sets
and commarison of numb;rs. 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
betwedn sets leads to a relationship between numbers. We say that 5 1is
greater than 3, and that 3 1is less than S Dbecause if the members of
a set of 3 are paired with the members of & set of 5, there will be
menmbers of the latter set left over. Recall that if cne set has more
members than anvther, then the number of members of the first set is greater
than the number of members of the seCJnd set; if the first set has fewer
members, then the nur. . 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 "equiwaleut" refer to

sets, The words "greater w.un", "less than", and "equpl" refer to numbers.

Lastly, this chapter vegins the development of the concept of the
number line., At this stage, we are trying to help children think of the
. fumerals O, 1, 2, 3, %, %5, 6, 7, 8 and 9 as equally spaced lsbels on

& line. We put arrows on the ends of the line we draw to help children
understand that a line extendo Indefinitely in bolh directions, but the

plcture we want to give‘now is the following:

ERIC 39

Aruitoxt provided by Eic:




Be sure that they understand that the numerals are associated with the
nunber of steps from O, The "starting point" is 0,- and each number
is the number of “steps from the starting point".

Later, pictures such as these will be usged:

e hJ > o

Y -3 -2 -1 0 1 2 3
€703 Uk 3 .2 1 0o 1 2 3 b 5 6 1
. 2 2 2 2 2 2 2 2 2 2 2 2 2

3+44=7
B /—\/\\//—Y;\v -
0 1 2 b s 6 7T 8 9
! L x2=28

Withou* going intc details, these pictures indicate that the number line
will be used to motivate the introduction ¢f negative numbers, to emphesize
that one number may have meny names, to iliustrate th ' notion of addi&ion
and its properties,‘and to give an interpretation of;mxltiplication. we
use the number .line in tris chapter.ﬁ?imérily to reihforce understandiﬁg
of the natural ordering of the numbers, but there are mary other pedagogical
uges for the concept. T%ere are also profouri mathematical reasons for

the early introduction of the number line We ace 4sscciating an salgebraic

object (& number) wiih a geomctric object {a puirnt), and this foreshadows
I the close connechion between algebra snd goometry which was discovered by
Descartes and called analytic geometry. / E
Q \ |
90
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IMPORTANT NOIE:
t

Section 2 of thic chapter requires that the children be able, to
write numerals. You .lLould teach the writiné 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 O - 5 ‘and Section 2-2
Part IT for the nmumerals 6 - 9. It can not be assumed that if children
csn recognize the numerals, .they can write them. They will need a great
deal of careful practice whick can be given independent of the mathematics

lesson.

]
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2-1. ARRANGING SETS IN SUCCESSION

2

OBJECTIVE: To put se$s with O through 10 members in order so that

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

° precedes it.

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

14

. ) MATERTIALS: Materials to be usgd on flannel boand:wineluding numerals )
and pairing symbols or pieces of string {or simildr material:
for the bulletin board or the magnetijc board); sets of '\?
objects for children. 7 A

SUGGESTED PROCEIURE :

s

- PRE-BOOK ACTIVITY: = . . .

A

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 smpty set as the set preceding the set of one member. 4
considerable amount of time will be needed to develop the numbef Eroperty

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

R TR G B e

partisl counting becinning with e subset (part of a set) of more then 1

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

determining the nunmber property of & set of more than 5 members. This o
does not imply that many children will be able to recognize the mupber 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 kelp develop this sbiliity.
" Plape sets of 1 aJd 2 members on the flannel board. ' Iy

Are these sets equivalent? (N6.) ’ I
' ! How can you tell just by looking at these sets that they are not

- g How
: eguivalent? (They don't match. The second set has 1 mere member. ;

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

. Is 2 g.eater then 17 (Yes.)
A set of 2 has more members tran & set of -1.

B —— it — —

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

ment now looks like this:

- | e ®




Point to tpé two sets .of 2 members.

|
1
_Are these sets equivalent? {Yes.)
How do you kndw? (Both sets hdve the same number. Both sets have

2 members.)
N ~
Place another cut-out in the last set. The arrangement now looks like this:
. . v @
e ®
- ' ® o ¢

-

Indicate that you are spesking sbout the sets of 2 and 3 oh:‘jects¢
* *

S

x

. A¥e these sets equivslent? (No.) » .
Why not? (They don't heve the same number. The last set has more., )

tle

o Ty oA T AS

ey
.

¥

How many moref (1.) ‘ ‘
Is 3 greater than 27 (Yes.)
A set of 3 hss 1 more member than a set of 2. ' ,

NAT YT LY
e o
+

A
«
s

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

Lock carefully and see if you cen tell me something abo%m

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

..
9
M ke
S

N
£

t e

O .
2
R
5

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

VYads Wpdd

?

ask such guestions as:

The next s2t? (2.)
Does & set of 2 have more members than a set of 17 (Yes.)

g el
PRSP

How msny more? (1.)

What {s the number of the next set? (3.) ‘
Does a set of 3 have more memvers *an a set of 22 (#es.)q\./

How many more? (1) i

If the desired response concerning the orf@ering is not obtained, proceed

with similar juestlons rega.ding sets-cof L and 5. Then continue.

Look at tyw: “irs set.
Does each sct at v the set of 1° have 1 more member than the szt

tefore it? (Yes.,
Yhen we have place. _;Jet's in this wey, we say that we have ORDERED

the gets,

[ B

~
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_ ¥nat set would come before the set of 1 memher? (The empty set.)

Do I need eny cut-outs to represent the empty set? (No. The empty

tet doesn't have any members.)

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

— r—— —— —— S—

Point to each.succeeding set and ask the childrea to tell you the nuinber
of the set. Then remove all cut-outd from the flannel boarl and replace
with five sets of. objects ranging from one to five members in the arrange-

ment suggested below. Do nct, lLowever, use geometric shapes as set objects.

*
*
Xk % X

*
*
*

-

Point to esch set and ask the children the number of the set. -

S i n R oD T S SRR o
K PRI EaItiy AEs

3G
.

Are these sets arranged in order? (No.)

S Fat e

“

ggg.gg you know they aren’t in order#- (You should start with a set
of 1. Each set should have one more.)
Which set has the fevest members? (Set of 1.)

e r—— P— ——nn

O
e
.

2

P oy
N A

Where (indicating wiih yow hana) suould I place the set of 17

*

Before the set of 3 members or after the set of E 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.
I4 .
Dces this set (the set with three mémbers) have more members than .

the set with one r=mber? (Yes.) < o

— —t—t— o — ——— >

. i Doeg the set of 3| members have_ 1 more membe than ghgfset of

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

The set of 2 members should come after the set of 1 member.
et . £ I - _ e 2=

Place the set of ¢ 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 usin% the techniques suggested ab;vé. Then ask éf there is any

! set with fewer members than the set with cne member. Emphasize that the
empty set belongs on the lef¥-la.d side. (N~ picture, of course. )

e ———, %7
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USING THE PUPIL'S BOOK, pagessh8.-9

. ﬁages 48 sand L9 are teaching pages. Have the students turn to Page
48 of the Pupil's Book.
Read the title of the page.
rabbits at the top of the page.
set {thred).
provided {(point to the spaceQ vhich has cone more member then the given set.

so the children can see the page.
irect the pupils' attention tc the set of
Ask the students to give the number of the

Display your book

Explain that they are to draw a seb of rings in the space

Suggest that the cnildren represent an equivalent set £irst by drawing a
line from a rabbit to the shaded reg*oﬂf then drawing a ring at ?E? end of
the line. Whén the
student has done this for every rabbit, then he has drswn a set of rings
which is equivalent to the set of rabbits.

Have them do this by tracing over the dotted marks.

To draw & set with.one more

Help the children work each set on

’

member, he merely draws an extra ring.

these two pages.

Note that the left frame of the bottom left cornez~?f Page h9 represents
the empty set, sC tne childxen should draw a set with one member in the rigbto

frame.

Pages 50 and 951 are for independent work,

ERIC R )
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i.9. COMPARISCN OF NUMBERS
OBJECTIVE: Yo introduce the concepts of greater then, less than.

VOCABILARY: Greater than, less than.
5 BACKGROUND NOTE:

B

To compare two numbers, say 5 and 13, we choose a set of 5 nembers

R

2,
3
N

% and a set of 3 members and by pairing Rind that the first sg% has more

%?; pembers then the second. We therefore gay that 5 1is greater than 3

& A

g aad that 3 1is less than 5. We u3€ the, terms "more than" and “fewer ,
g? thes" in connection with sets, and "greater thanY and "less than" in ’
%‘ connection with numbers.

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

i\ objects for the children.

. SUGGESTED PROCEDURE :

.‘{ \ 3 5

k PRE-BOCK ACTIVITIES:

f

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

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

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

; coxrrect termS™while permitting the children to use primitive expressions

i which 1ndiﬁ§je that they understand the concept. For example, when asked .

. why 4 1is greater then 2, many children will answer, "There are more"

3 p
H Vor "Mure." Thls is acceptable since it implies that the.child does under-

d the idea. The teacher, however, should respond with, "Yes, that
is*correct. Four is g gyer then 2 because a set of 4 has more members
than a set of 2." Coustant reinforcement of this kind which encourages
the child but dom not impose & formali ty of l:iguage for which he is

no* ready will dpepen understanding and eventually result in the developfent
of the precise engueage ., \There is no need to drill on this language.

~

.

;
i
;
E3

&
i
Iy
3
<
i
"
:3

Bt
Have thzﬁchildrenﬂbuild sets with 2 and 3 members. Ask the children

to put the sets at the front of their desks. .

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

—— ——— ar————

ﬁqZ do ‘'we say this set of 3 members has nore members? (1r we pair

b ——— r— ——— — L

nembers of this get with those of the set of 2, we have a member
e left over.) !
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USING THE PUPIL'S BOOK, pages 52-53. , ., . - - .

.
N3

* .

- )’
¢ Pages 52 and ‘33 are teaching, pages. " Make sure that esch child- .
has his bcok open to the pfoper pager. Dlsplay the- page in frunt. of "the class.
< Direct the children® s attention to the top -box. Ask the vhildren, LS
’2‘2' Whst is the number of the set of drums? (Three I .
5 : In thé space to the lefth (;')oint to the snace) det us" drav a set |
;é . of rings which which has ene le';s member thnn the set of dxums. . Lo
”gﬁ. - - Suggest that the chi lclren first mark out one membnr from the sei 'of . .
?};«‘-‘ . drums (tracmg c\ver the dotted maxké) thén dr‘a'v.r a set whi ‘h ig eq\nvalent
£ .
5, ¥ to the remainmg members. Proceed in theg same médnner through both page.,. - e
s P N . . , . .
N ) : ~° : - >
’f . Pages 54 and 55 are for independent work. . -t L.
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- USING.THE PUPIL'S BOCKK, pages $6-57

-~

},Paé 56 is & teaching pagé. Display your page in front of the child-
ren and po‘lnt to the set of two dots in the top box. Ask the children,

= ~

What is the.number of the set of dots? (Two. )
. Is there a § t which has one' less pember than a set of two? (Yes. )
‘What is the puliber of that set? K One.) <

bat set? (Thrée )

What is the ‘number of

9

Ask the students to draw & set of 3. rings (or X's) -in the freme to the .
) right of the given set of .. tm. Follow the Same procedure\for the rest' of

, Page 56, then the’ cmldren. can work Page §7 on their own. & N
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° Give each ehild fifteen “blocks ox other et o‘njeﬁ:t;\ ‘As.k/hinl to

meke a set/of one, and then. ma.kel to, the right of tbis set' set of three.
Ask if there is & set missing betleen the set of, one and )éhé set of three.
C?rft;nue x;orking until each child, hwe~grranged the sets &{ cbjects as follows: 1

¢ - 3 -

. N A\

° 1 ‘*\ -
. .
N . N
- - o s .
. - -
. .
L4 A d ’
. \
-
- T—e——. -t
- ? AN N
H - .
. LY
, : D ‘2
’ /
(X J '
. '@ C
i . ~
- . ‘/ . .
¢ ! . ~ .
. \
- ; .

-

Now extcnd the ordermg of set to incl\76e those wlthl 6 T; ;. 8 9 and 10
members. Jou may want to ta.ke se}lferal duys to do thi.:. Use a p* cedure ~ .
similar to the one you followad in or ri,ng sets w*th not more than 5+ ""
members. Order. sets of nct more thafl 6 mem‘bers, identifﬁng a set of
6 as having 1 more member tﬁan a set of fiﬂe. Then order sets of not - .
more. than 7 membe:;s f ider*tifyxlng‘a&et of 7 85 hav-mg one wore menber

than a gzet of 6. Coht,,mue in this way to intg'oduce qeus ol‘ 8, \9 and -

.

‘:,%,‘u,{.; s
PR RO
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st BN
cety L
P

IR,
Jy e

x

[ < \ . -~ 12
10 members. . y s }

If :,'our ciass cannot order the names ‘of the numl}frs’nnd co\}nt td ﬁ'nd I
the numbe‘l' of members of a set, you will vant to orpvide' experie‘lcec which e |
will &evelop this ability.. Remember that in begin‘n,ipg to co‘{mt sets of . /
: ob,jects a child must touch each member’ of & set “in- s.ecfuer.be,. saying in /
. ‘ sequenctp the names of the nu.vnbers. -(The child is act‘uall'y pairing the !
membqrs of the°set 'ﬂ;h mem‘bers of a set 91‘ nﬁm‘berSs) 'l'h¢ neme spoken /
when, /the last member of a, set 1s ’couched deoignates tue number of membees |
in d,‘he set. later comes the poih.t, and Jay _..ta&e,,-xbxt the stage of )

poi‘nting and thinkin;fmd finally, the "look and%’nlnk stage. ¢

. .

Sy f0k, A

\

AT

/ Duz:ing count;ing practice , thy ch..l& smna be led to reaiize that tne
&rrangement of the set being counte‘d‘ doe‘s.nof,'matter. FThat is, if he c?.\nts .
'the set, .then rearv’an,rns it gnd cuunts in) anoihgt wav,g the‘ ‘ame number is

'obtained. Placing a ;xumuer of,cut-uut.) on the f’zarmel boa.rd and having
. / tthe children count ‘goaﬂther, tﬂ?n rearnﬁngimg the cu‘t outs and countl/Zg \
again shou'ld bring thlmided to a level of a,:arem,ss and verbali"nti,'n. \ )
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" The mlationship between number and equivalnnce should be constantly

cm_),husized. 3‘.1 two sets are equivalent then they have the same number of
s : ers,dmd if two sets have the same number of members then they are 3
: n;:;gq‘}ivs:leqt. __Thus_,' if & group of boys is counted ‘m).d the same number of \
. "igiris is counted. we are sure that we can form couples with no ‘one left ,
: ’ove:‘. x we‘have couples and we count the boys, we need ﬁot count the

! gi,;‘ls since the set of girls and the set of boys are equivs.lent. Every

Py

" \L',"} Mo g =

< bime, these.two equivalent sets are displajeé and the membem of one set :}‘

l_are counted, the question of whether the other set should also be counted '}}i
:§)§oazld be asked and discussnd. A 2 . ;

‘, ‘Tﬁa mtire devel‘r\pment oi" covntingéis accomplis}.xed by a great deal of - '§}
practice which shou.a. not be confined to the period set aside for the Z
mthe‘xiu'rbiw lesson. Children shoulc} count sets of chairs, sets of children, !

sets of toys , sets of disks, and so on as part of their everyday ) !i
clasaroom ‘Betivities. ) L . : K

. . Partial counting, that is, recognizing the number of members in a part |

5 - (st:bset) of & set and thn a,ount;ing f;com that number is difflcult for L. ] \?
:‘-: youngs‘te,,s even thoue;h they know the number named in order. Once the 1
g;;g‘ .v.  urder of the number neges. through ten is established ycxu aay begin the ) 1
:.. . dﬂve,opmnt of the concept of pertial counscing.f For ex&mple , in ordering’ ) 1
g:g sets you may a.h%k the number of members of a set of sxx by counting. Then N
o+ comment that there is another way. Sirce the set before 6 has 5 amembers |
’E": y it is desiar to think: éme mo:fe than 5 is 6. Similar comments zbout , . i
: ‘ .a ses of 7 might be: 7 1is 1 .more than 6 and 7 is 2 more than 5. \‘:i

N M
oy

S
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) .. This type T procedure’ should be followed gonsistehtly even. though a

»

DA AET T 1
. !

7
w

~

. E) . )
. change in the counting practices of the children may not be observed for 1
|

i ‘a long pertod of time. ]

~

. USING THE PUFIL'S BOXK, pages 58-39 . .

These. pages are concerned with the rncogm.tlon of the cardlnallty of |
sets of 6 - 10 members. Two pages are devoted to each number. The ssmie . 1

préqedure may be used with each page.

.Page 58 is a teaching page. Display your page im front of the class.
Read the title to the class (pointing to the title as you readj. MHow, point ) N
v ‘ R

Slem a3 "m0 -

) to the set (top left) of apples snd drume  Ack the Children,




N

G
ae o ) AT

Can w2 find the number of this set of apples and drums? (Yes.)® -
" How can we find the number? (By cowunting.)

Su_'gg.est'that the class count out loud. Tell the cless tc mark out each ‘..

member as it is counted. Peint as you count, starting with the drums , _ . ]
first. 3

What is the number of .the set? (Five.) L B

— ——— —. .

Supnosé ¥e countea the apples first, would we get the same number? (Yes.)

¥

Whenever possible, emphasize the point that tke order in which a set is o
1Y , s

counted makes no difference. Since the set does not hawe six merbers,

it should be marked out with a large X. Do the same thipg for each set!

on the page. When the children are through, “all sets excép’c those sets ‘

with 6 members should be marked out. . g ) . ‘
g ) Page 59 1is for independent work. .
g With a little help in the form of instruction, zhe children should -
}” be able to ccmplete Pages &0 - €7. If they nave difficulty then introduce ‘{
e each number es you did on page ‘ o F
: Pages 68 - 69: . Sz
< M e - -
£ 5
By o Frocedure is the same as ror pupil’s Pages U8- 51, - 2
- ]
3 Pages 70 - T1: <
: Procedure is the same as for pupii': Pages 52 - 55. . . f
£ r Page 72: )
* Sets should be drawn so that the three sets are in order from left \ )‘
S : PO :
N to right. . - 5
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