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" ' o ' - RATIONALE . | ) .
;_m;cmm_mehesecguidelines were- Pprepared-with the- specific néeds of the Navajo .

child in mind.

The Basic purpoae of‘the guidelihes is to“first develop anfunderstahding\
of arithmetic'and then develop skill in its use.‘ Conceptualization is.an
integral part of a child’'s understanding. For our purposes, conceptualiza-
tion 1is recognition of- home invariant characterlstic in"a series of concrete
experiences._ Understanding and skill must develop together. often, under-
standing 1is deemphasized and skill is overemphasized because Sklll is easier
to measure. In the guidelines however, heavy emphaSLB is placed on the
deve10pment of understanding.~ This does not mean ‘that you should sacrifice-
the drill necessary to develop sklll, only that it ahould follow understanding.

Throughout the guidelines the child is first given experiences related

.to a concept, then he begins to realize and -verbalize the concept involved e

l / R

' Only when ‘this’ is accomplished should a written formst and the skills asso- '///

- ciated with. the concept be introduced ‘For example, in the guidelines, the

-child is given experlences with sets, discu981ng variéﬁa\}ikes ‘and differences ST

- .

between sets that will, in the end, develop his ‘quantative senge, Only then
_'is the 1dea of number introduced Thus number becomes a way of talking

about something the child already senses conceptually.

v

Since arithmetic 1s a particularly tight conceptual structure, the_

N - Y

child 18 exposed early ‘to the ideas of patterning and repatterning as the
basis upon which all arithmetic is deve10ped Keep ln mind that the average P

person cannot cope with large sets unless they are patterned in some way SRS
. . . I‘v / - .— n ‘ - Lo 4- he . . ‘ N / — ,\4\ ‘(
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“*,

."cylt task if for 0" other reasog?rhan most children'cannbt dlscriminate

145
-

.~

7

that.is;méhningful to him. Thus as a child develops a—sense of quantity,

-

° [

" These 1n1t1al patternlngs and repatternings will vary from child to child and

- -

it is the teacher s task to draw these together, ‘in time,‘to the standard

~ )

patterning format (base ten). . '
Since the patterning-repatternlng process igs so important it should
be carefully developed and is itself an 1ntegra1 part of number recognition.

Only after quantity-number and patterning-repatterning are well" developed

«

should the arithmetic processes be developed . - -

.

’ )

y

All arithmetic operations are first presented with concrete experlences.
Only when the child has shown mastery at this level should the ﬁritten format
be developed When th1s stage 18 reached the more closely the recording

process is coupled with the actual experiences the better. If possible,

it is best. to have materials arranged so that the child can record a

- - - « ‘. . . <

partichlar experlence ‘step by step as it is done. ~

A

-

.Place value (base ten)- was. alluded to 1n the preceding dlscuss1on on

-
<

pa“terning. However, since 1t is one of the most important concepts to be

~ Y
\ »

developed in the elementary school it is worth a few additional words. I1f-

the ‘method by, which quantity 1s recorded is not meaningful ftne Chlld w111

have no end of trouble in arithmetic. The feeding Back of<such words as

>

thoughsds, hhndreds, tens, aud units does not imply that the child under-

stands what~is’h§ppening._ Teaching place value (base ten) is a very diffi-
™~

the size -of sets ‘much larger than 5 or,6 unless they are patterned or

- .

d counted.- Considerfthe_follow1ng-two sets. Without patterniﬁg or c0unt1ng,

:
Id
.
|
2
[
a
-
P e XY
-

he must simultaneously develOp a patterntng process for” recognition 8" sake*mr”

(3
,



-~ ~ - . . - .

which is larger? Co LT

‘ I . . ) : .
The point is that visual discrimination of set size is very difficult for
: . . . 1 . ) [

sets this large.. Most people, when looking at large sets, view them as

comprised of smaller sets. For example, a set of size 7 may be viewed as

¥ . -

a set of size 4 and a Set of size 3.

Therefore the"child-must'he‘introduced to the patterning involved in

s -

}' \place value with set sizes he can easily’ recognize. Once the child grasps

- how the patternlng is being’ done and Whét it means, the child can be led
to patterning by, sets of size "ten". What must be kept in mind phen teach-

ing .place value is that you are going to use the child's natural tendency

o

- to patterm (group) to “recognize and discriminate between 1arge sets. and

. i ’5 - '
step by step,” develop the usual base ten place value - system. This is no

h} Lo -

small task and sufficiegt t ime should be taken to movevfrom the simple’

»

e

patternlng_a ch11d mlght 1nitially use to the very sophlstlcated place value

patternlng the chlld will use throughout his work’ln mathematlcs.
) =~
Wlth regard to operatlons, it- ls rather common to develop addition and

~

0
-~

subtractlon together as 1nverses ané multlpllcatlon and lelSlOn together
$ -~ PR

194 - . k]
’ P-4 i .

L X}
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- .

on the same basis. Structuraily thié'ié ﬁound, but certainly not mandatory. ' ‘

: ) Lo . b
. . Since this approach forces the child into subtraction, one of ‘the more diffi-

[ o e e e e e M e e o e - — e e e e e e e e e e i e o e

cult.operations for children, quite early -an alternate approach is used in

_ .the guideline that will permit us to delay subtraction till the child is at
\ v - . .. i . . . . ) .
a higher readiness level. Thus the .guideline ‘follows addition with multi-,
plication, wﬁﬁge multiplication is viewed aglrepeated (extended) addition.

~> ¥

vLatéf when subtracgion'is'develoﬁed, it is developed a?_a_sgparation prodesé
S . - \ . : .
“and division is developed as repeated subﬁraction. Né attempt. is made to
. . P N
‘ avoid iﬂfofmal uses of inverses, butlthe formal tie is not made till the °
7Fh gnd‘Sﬁh_grades‘whep.structural,éharécterist§cs are stuaied.
In all opérations, one thing‘zs important fbr‘the ;hild to‘réé%iée.

»
e ' ~

Quantity is comnserved; that is, the patterning of a set mgy.change to suit"

arparticular_situatien, but the quantity ipvdlved_does#pot change. Thus f L4

| - - 3 - ¢
in the sentence 12 - 7 = SF a set of 10 and 2 is being repatterned intc a ST

- - .
-

_set of 7 and 5. Nothing is lost, thrdwﬂ'away, etc. Thig is a somewhat :
different approach regarding subtraction, but one that is sound experign-

¢ tially. 1In any concrete model of subtraction, the items 'temoved'" or -
\ . "y o~ . . . X

. .. ) . - . ) ) N .
"taken .away' are still réally there, just set ‘apart for a moment. That is,
B .

. the set®*has been repatterned. . S 4 ~#g£_ .
. ~- ‘ . __/ . I. ' - " - R
When writing mathematical sentences, it is important to be specific..

. S -

For example, the terms-ﬂfactor" and "product" are not specific enough for

- . » ) o Y .

most’young children. However, "multiplier" and "multiplicand" suggest’ //;f/
AN o o A .

'specific roles that numbers play. Multiplier tells how many sets, while

‘multiplicand telis_the size of each-set. Thus in 3 x-4, there are 3 seté‘

.0 lsi‘zellp, not just‘3jtiﬁes 4. The more specific the intefprq;ations the -

LY - . ] e

>

1 . . o

" . . . . . ¥

N L) : i . < - . : : .
better chance of them being used; the more abstract and general the more & '
. . . . ’ b ] . . -

¢ -

- vi 16
@ . - xr - 2 o N | . .
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difficult they‘are to apply.

The obJectives are presented in a particular order which represents

_._.".__,.,_,_.A_,_.‘_‘l\ e e et e et e e - . - -

the best thinking of the writing ‘team. The various strands.are'organized

~

creating what\may appear to be breaks in the sequence. These "breaks' are

-
-

y:

the order'given {S strongly recommended, it 4is not sacred. EIndividual
'-schools and gituations often require unique approaches. -Tﬁerefore, if a -

different ordering is needed to meet a particular: situation that ordering

>
-

should be adopted However, under no circumstances should[all of one
.( ) l‘ o
strand be taught at one tim- , '
Certain special topics such as ratlo, pr0portion, avérage and per-
¢ \

‘centage do not occur d1rect1y as part of the guidelines. Tho gh they are
y

important they do not comprise the "core" of junior high arithmetic. These'

- -~

guidelines-are not intended to be a complete curriculum at the upper ele-

meritary  level -- they present the "core" arithmezic ski'ls needed. You
should insert any of these or other_topics you feel have been omitted as they

are needed, providéd-they come after any pre-requisi-e arithmetical skills.
Such topics csh usually be referenced in any standard aritpmetic'series.

- A special comment about time anc moncy:.  20th certainly involve the

use of numbers, but each:is a speciz=l skill iz its own right &and does not re-

quire the use oi any extensive aritimetic operations. Telling. time requires
j(\np skill other thaﬁ number recognition. A persor can be readily trained to ’
- * ' ' ’ -

- -

tell‘time And use moﬁey.. In particular ‘don’t use money as a device to teach
< -~ - . -
place value. -Once place value is understood money serves as an excellent

“ »

example of.it. -* - . = . ) ' LT ) -

ErE

: . -
necessary in order to continuously ‘move through the various strands Though
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o Introduction T ‘

-, B P

These guideiines‘are_to be used as a mathematical core, not as a total

~

.hurriculun}— Any topic that you feel hasfnotlbeenfcovered should be iﬁserted

V\' -

in the»guidelines to:complete'your mathedatics;proéramt

. - .

R - g -

. . o - 4 ‘
. » Directions‘ N N
‘ ,.a . . N s

I. The ratioﬁale is a: requlsite for the understanding of these: guidelineg.

,..a

mmmm . . o E | ..:/ e -

> v N ' - .

» " . . heN
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. II. The pre=-tests are to be used as a diagnostic .tool for placement of Your

L oemdm T 3
L o ) . R .
. . " ,
' III. The format of the obJectives . L R e,
50 . af
A. The objective " numbeZ. is follqyedzby a 1etter which refers to one

of four strands. The .strands are:

' g)c - Comparat1ve ) .

2)J3 -'Joinlng R

3)S - Separate” . . *- _— .
‘4)G - Gecmetry S

The Comparative Strand refers to sets, cardinal and sequent1a1 re- -

latlonships s grouping, place value, and typis of ;rumbers (fractions s

dec1mals integers factors). . o . . -
The.Joinmng Strand refers to the operations of addrtlon and multi- )
LN ,
plication. C ) : ' T
vﬁ:ﬁﬁ@aé:__ | ' g?£3, _. . f, e
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' The Separation Strand refers to the'oper%ti.ons of subtraction and :
. d1v131on R 3 : T Lot
, N .. - - . . . . ) . . . . < - , ;
N The Geometry Strand refers to 11ne, shapes figures and measurement..
- 'I‘he reference mdlcétes' the reference area to. wh:.ch the obJect:Lv'es “
PR - ~~" co . s '.'t ;-. = . =
-~ T 1‘n~ the gu:.delznes are cross-referenced with most text hooks ava:.lable .
e e J % S . . N s - i - - -
L .. Tinm the Navajo area.'- . ) ' “« RS 2
-2 . DR . . ) ) LI - PR RYSEEN ) . . ‘-_. ’ Tea
) ' The ‘reference ‘ar&as are: - ) e Lot Te e L~
» - . . ~ - - : . . : .. . . . 2 L ] . . L. —_
1) addition . P . T R - .ok
" 2) applications and problem solving . - - oo ‘
. 3) categories - ' - _ e o .
. ‘ . hhhal S - '- . "
4) divisiom: . B - e e | L
i 5) geometry S L - S _
6) multiplication . ‘_ S . .
'7) number relations < i . ; )
. g - . - .- :J‘ ) .
. 8) sets - _ o P *
9) subtraction . - L . .
10) types of numbers = . t : S
' - C." Some objectives. contain comments related to the objective or activities
: T v . - L . A Y ' . ’ . o
and Sometimes provide purpose and definitions. . o -
> L - ’ - - . : 1. ’ B N
D. "Pre-requ:.::.te obJect:Lves are those obJect:Lves which are rela.ted to
, - - o e B N R
S - o re:mforce another obJectlve . : ' .
. E. There are two or.more activities. for most-objectives, Add as many
< .. - activities as you find necessary. . o I >
.- n} DR ‘- . - o o . ) . 7 | - - - h, -
. - ‘ g : : ' o . }—4 . ;
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‘Model two place tlmes two place numbers

v

Two place tlmes two place w1thout models .

-

Two, and three place t:.mes three place
Model repeated lglpllcatl.on\-
Common multlples )
ieast'commoﬁ multiples-J

Structual prOperties of maltiplicatiquﬁf'
-,Distributipe.pfqpettyr‘

bt " " NUMBER RELATTONS
‘Name aet size Kb'¥ 9) .
. : e ’

Name numbers O -9 ..
'Symbclsyﬂ_- 9

ﬁﬁﬁeiala d - 9

Sequencing . . 5

Groups and units .

 Groups of groups, grcupe, and umits

-

L

n
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160 =

17c

18c~

¢ 21c

76C.-
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'~ Sets by ‘attributes : Lo
o - TR L e

Concrete representative for a group

e -

'("Plai:g’ Value),-_ ‘Names' for '.numbé'r‘s_ 10 - 19 .

(Place Value) Counting by hundreds 100 -

.

—", (Place Value) Write mumerals 10 - 19

0

900

.
W0
V)

(Place Value)_- Name"é.nd Recora ht_xndife&g w:‘f_th. _t:en.s' ).

. (Place Value) Name .and Record hundreds, téﬁs,' and’ unit.:‘s{ .

‘(Pléée lVélue) Counting by thousands 1,000 - 9,000

»(Pflaée Valp.e)‘ _'Name.. and Recoz"c_l._mmerals 1,00‘1‘ <9, 999

7

" ‘(Place Value) . -Name and Write numerals 10,000 - the millions

Exponential notation

3

;Mgke a_set‘-. SN
; "-'N'ame- th.é":?' ﬁxembérs_ of a"ls_,et
"Sﬁb-s"ets* * |
Empty set

R

"1.- 1" correspndence
: — «

- More, Less, Same Size

Recognition of set size ¥

_(i’]_acé. Value)* Exponeﬁts and Pl_ace.-Vél

ce . .. SETS

Compare sets by attributes -

/. SUBTRACTION

ue

-
-
»
’

o —
e
A

.

».
s
~
:
~
c-
1
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————m



79s Partitioning sets by .given size = -
80s ‘In;roduce subtraction symbol A

81s - Subtraction facts -

T 3 . ’ L ' : ’
~___-825,--, .._f.[‘wo.»or<_th1'ee.up1ace..Atui.!.jmzands;._~.~:.._.M_.__.,.w e e e

2 . >
. .838 Minuends containing zero

Subtraction of four and five place numbers

Relate addition to subtradtion

.. ' . TYPES OF NUMBERS -
S N ) _ " :
: - ‘Factors .
: §3C5 :E‘actors - | T ’
. ?4Ca . Prime fagtors -
. ‘ Fractions
. 29¢c Model k- ,_ | "
- 3lc | _._—.,ﬁ;.adei /3. S
" .97C"""iMQAe1 Fractions --.._ L , ) L
f '79§¢ _ 1' iike_dedoﬁiﬁaﬁéré ' X
99C | o EQdivalgn#'fﬁégtiqns )
__1673' | I-m.ltilp-licat:i‘.on’
108Cc- .Ix;zprapézh' : fractic;ﬁs .
1093 v Mtiltiﬁ_l_y mixed ‘nt'zmbers\\ ]

115C , Ife'as't _cozf:mon denominator

":116c  ° simplest form- :
<
. o
- 20
- ( - w .
, d . - xxvi - o -




Addition ¥

- e
4 .

Adaition‘of.mixed numbers

Subtraction 1

3
-y -

.Subt:actibn:pfmmixgd numbers

F e N - -
Comparison. -
. '7( N “:o" ~
Divis%qﬁ *
Division of mixed’ numbers - .
Y -~
~ - \ k . i "
v Decimals
E © - b"' ~
~"th" sound
. Denominators - -powers of ten
Decimal notation /-
Addition - .
“ ‘ ;
.~ Subtraction
: w7
Y y - o

Money < - /> .
Multiplication’/

-

.Division with decimal in divEso:

138s * ;F;'-;ac‘c;iona;to deqima’fé;g S
N J o .7 o “ Integersa .
) ' o T B
139C: - Integers - - -5
1405 Addiziont ’
141s . ,Subtfgcfion
1420 _MuLtiplicgfion
143s :lDiyisiqn" i
' . N J i N Tk
el . ROT
R - xxvii -



n

. . - By
4 | ' i
C . p) [ . .
. - o . Wt N - L]
S S S -7 . - - -
o L <.‘ : o B 2 .
i
— A3
.. " ° -
N - -
R o [N :
. - N )
: ‘e - (3
5 L]

A . . :‘k
. . Tr . .
™ e )
" This fifgt sSequence of objectives is to develop an initial
"One should not hurry through this sequence, but give the
All activities-

l‘. -NJ‘
GENERAL REMARKS
- concept of set.
chlldren plenty- -of time to absorb the ideas involved.
should be kept in oral format. _
l-c B . 5 . - o Reference Sets
OBJECTIVE -Make a set. | v S L/
. N . . \/
ﬂ —?g"-,- — y
COMMENTS See definition for set. T o _ .
PRE-REQUISITE OBJECTIVES® .= . . ’ .
;. E ) . T 7 . } .
v CoT o ACTIVITIES - 4 -
S T : 3 . ) _ ‘. w3 i
Ao U 4
o . . . - . . '.\l> .~- ‘
v . . . ’ . FIU - o ’
MATERIALS: odds .and ends and set ifidicators & = . , - - .=
Teacher will make many mddélsnof sets. Start with "I am going to :
; Repeat with new sets. -
~"What is thls called’"‘ '

DIRECTIONS: Teach:
‘Make the set and say "This is my set."
"What am I dozng’" "What am I meglng’"

' : make a set.'l
Ask,
B.. 2 ‘ | a )
MATERIALS ' odds and ends, set lndlcators ' -f
DIRECTIONS‘\ Students .make own sets., Ask what they are maklng or what they have
made (a set). ‘"What is this?" "A set " . . o
| ] 3 R ‘ N ) 7
oo - : '! i ' : ‘. - ~ . .
:ﬂsff f‘ l . e ) E
. 39
o _' 1 _ ) g
- R
z .~ a




) 3 i’ .
. o N - s
: - g
L v . " . tf . . L -
. . . ) * 3 . ' .. B
" 2 =-C T : - . . .- Reference - Sets
. . S . ] .
OBJECTIVE . Name the¢ members of a set. ’
| COMMENTS © | _ g ‘ | . :
.. . )
y ‘o .
. / N ‘
PRE-REQUISITE OBJECTIVES « . -~ I .
e —— — ; &
' ' ACTIVITIES ‘ -
, : B .. .
. AL _ _ . ;
- W 3 . I R . s

~

MATERIALS: odds and ends, and setuindicators

. pIRECTIONS' Contlnue making sets ‘as in actlvity 1-B- asklng students to name

- the members of his set. &
. ° i L\‘ N . : - . . : r
: e _ C o ,
. B. PUPIL CONSTRUCTED SETS - . : » - ’
r"wmummnlf;, . J :
MATERIALS ¢ .Art supplies;.magazines,;glue, . S - C -
; , , ek . , . _ _
' ) ) Q ' ) . . v. . E - .’ ’ ? - .
DIRECTIONS: Teacher asks, 'What do we need to make a (see suggestions‘be%

low)7" Small groups of pupils make"a list of what is needed and’ set out to
find p1ctures and make a collage for the set.. ,

Y

‘
-

"~.{SUGGESTIONS" Classroom, house, carnlval ‘rodeo, book, c1rcus, car, v programs,
~ranch, Chapter house meetlng, basketball game, sports; .dancesy llbrs¥y Tradlng
Post ‘(draw a p1cture), rug weaving, shearlng sheep, pottery, a’ supermarket

Y
-

Ex..' "What do we need to make a classroomV" Llst--desks, chalrs, blackboards, .
teacher, puplls, pencll, paper, chalk erasers, etc. * : < ’

- . ) ~ -

°

VABIATION 2 SR o LT e
MAIERIALS:A ?oster paper, various media (paint, chalk, pencil; charcoal markér) .

'_DIRECTIONS° The pupil will. choose a’topic for his set. He w1ll‘cut out and = o

paste pictures to make a collage:. Then identify the poster as a set of . .
dogs and. name. the members elther by name, collle; or: small spotted dog, or '
larger brown dog.}.~_. o : . s oL S

. Lt : ’ - T e ST s
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'2-C  comt'd’ ' : , . Sy . | " Reference Sets
, -~ . 4 . .
vaRmmna« R .
MAIERIALS Poster paper, colored chalk or palnt, crayons. ) ' .

,DIRECTIONS The pup11 will draw his own set., - Ideatlfy the members of the set .

by 1abe11ng the pictures he has drawn or by telllng the teacher what is 1n
. the p1cture..

»

:—.' " B . . . ' .._ . c.

VARIATION 4 | o , o . ,

.MATERIALS:' "Stockplle words" from a lesson in sc1ence, soqail studles, etc.

P

DIREGTIONS. Identlfy and make sets by c1assxfy1ng words. Exampleglof stocké'

‘pile words., "

- . cactus flower "hayf . bean ‘

. stems = ' weeds . fruits corn
seeds ' grass ' apple

Stockpile categories in~science, geography, and- social studles--"rl»~~-¥'
food : clothing house or buildings : . ‘
climate . animals = transportation

Examples of classifying words-- .
Kinds of plants o Parts of plants Doe -t
flower . o stems }
weeds. K B seeds . R ;

« grass o . 7 leaves ' o '
eactus ;. ' o - fruits . -
hay __'.‘ .e. ) . N ‘h‘-.'"‘
! S . -

»’

oGt
5
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'. ‘\3-Cgh .. o . . . Reference Sets

'

¢ -

OBJECTIVE Identify subsets-of a given set.

¥ . T

COMMENTS Sets shouiddbe seﬁarated into as many snhsets as pOSSlble. See defln- T

ltlon of subset. o ‘ g o o ‘
v . B ? - L . . . . ' I ' . \
] "- - iR . B . s , , //
PRE-REQUISITE OBJECTIVES.. =~ R -\Q
] I - ACTIVITIES - T N

‘QA.A MAKING SUBSETS R B z
:f MAIERIALS ' odds’ and ends,faﬁd.set indicatcr L : ':1 lwq_ - :f.,’
| < R : Lo

i -DIRECTIONS. Place-a 1arge set on. the floor and use the yarn as a set indicator.
. Within the  large set use ‘yafa - to put set indicators,around two or three sub-
' [”‘f sets. - For example, in a large yellow yarn set, put.a spool,. penc11, cup, .
blocks, buttons, comb and pen. Inside the yellow yarn set, put a. piece of
7. . red yarn to circle a set of the spool, pencil and cup. Also, puta piece . °
S, of blue°yarn to circle the comb and- pen. Ask the pupll to name the members
! ?Ef ~of the yellow set, the red set, and blue set : i

. \

rB; SUBSETS

. MAIERIALS odds and ends, set indicator .,

DIRECTIONS. Put a large group of obJects on the floor surrounded by yarn to
. indicate the set. Give a pupil a small c1rcle of red yarn and say, "Make -

J_‘_f a. red set in the big set M When the set 1s made have the pupils name the 5
°.,\.obJects in the - red set ' Sl ‘ - ,.f'“f“'"ﬂx; RN
G - N x - - '1 I - )
At flrst have only one set at a tlme made inside the large set Lafet\Let o
'vpuplls put two or three sets inside the large set. If the sets overlap, &

the ‘teacher may need to comment “that some objects are in two"sets, but this
- is all right. eL,] ' T - < ' : -
If some puplls want to make a set grouplng obJects by the same. slze, color,

or shape it mlght 1nd1cate a readlness for startlng to build sets by aﬁ\

e -»‘rlbutes.- oL L L : o o o . _ )
- . . - o« N e e Ve - ‘. . - ',—_ - R ° . . . T Lo .- Lo . :
- y“ * 5 ] J ~ .
* . -r - . -
. ) N ‘.
. . A Ry :
’ u .
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.(.'\, ] _a. ‘
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' 1. 4 -C . S 2 . o . Reference' Sets
3 — =
) ' OBJECTIVE :Identify and Model empty set v
\ : - — : -
O S . S
~«COMMENTS . =~ < . T o .
3
PRE'-REQ}iSITE OBJECTIVES~ . \) o
. ] I y
_ ACTIVITIES
. . : * .
‘A, EMPTY SET - . )
MATERIALS: Cups, glasses, jars, cans to use as set indidators; odds and
ends to use as set members. ‘ : .
. DIRECTIONS: Put sevexal objects in all but one set holder. Ask the pupil:to'
. "name the object® in each set.” 'When you get to the ést’tﬁat has no objects’
in it, disscuss the fact that this set has no obJects in it ‘and. introduce
the term empty set." Repeat this ‘several times, always leaving at least
. one set empty. - - . i Lo - ' d
) i
B. STUDENT CONSTRUCTED EMPTY SET o ' T e
MATERIALS Odds ‘and ends set 1nd1cators for each ch11d
DIRECTIONS Have ch11drep 11ne up in sets (teacher calls‘names), make a set
of children who are absent that day, ( eacher again calls- names- ) th1s set
‘ w111 be" empty. ; o o ) , . _ s .
;; - lee ch11dren odds and ends and set. 1nd1cators.- Have them make a set con-
_}'{._ ta1n1ng obJects they do not have'--"vrh_@5~_‘ S Tooal :
> : — .
- '.o. - .
* St -
¥ P S L A a
’ - o . Doy . :
S 9% ‘
c - 7-
pase © blank . : ,
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f;vARIAIIONSQ7fIét

A. CONTINUOUS PENCIL DRAWINGS . ; .

L] ' » T . }
MATERIALS: " 8% x ll% sheets of paperfand_pencils-(cgiored if possible).

' .o | .
\ - 4 o o ‘ oo : L e . ,
GENERAL REMARKS . The follow1ng sequenceoﬁ)obJectlves is essentlally pre-
geometry activities. These ideas and conceRrts will include line, basic .
ngures, i.e. tr1ang1e, square, rectang}e, dticie, and basic shapes.
L sy ' . . .

=

Reference  Geometry -

ORTECTIVE Construct 11nes "

~ - - 7

COMMENTS A 11ne has no. w1dth or depth but length onIy. Modeis should be closely

~ related to the: idea of line a$ a continuous set. of points.. Technically, the
pupils will be drawing 11ne seggents but the d1st1nctlon need not be made at .
thi3 point., . 2 ) - :

~

PRE REQUISITE OBJECTIVES

e ACTEVITIES ] e

&

DIRECTIONS: Have the children draw designs without lifting the pencil from -
the paper.. They will produce all types of lines. . Have a pupil, begin at
one point .(any point, on the paper). Tell ‘him to draw any design he w1shes
only once he begins, he cannot 1lift his pencil from ‘the, paper.

A L o ' N \
g . : - ,\”\/- B ‘
B. DOT-TO-DOT LINES R - . . '

T

" MATERIALS: Sheets of.paper‘with_dots drawn. ‘Dots may be in a pattern, or drawn

randomly. . . e . S L
. . ‘__ . L [y "L . .

. R !/ :
DIRECTIONS: Have the ch11dren connect the dots wrthout lifting the pencrl from~
the: paper.r The - puplls may connect . dots in. any. pattern they w1sh -as long as
they " use_onI one line and never *Iift the penc11 N - - S
. B ‘, o .‘ ) > :\ . * . ) - ‘., ‘.. ” o g .

11dren draw their own dots, and ‘then’ Cbnnect them with one "

+

line. -



° £y
et

A
ey

¥ -G Reference Geometry

. OBJECTIVE Identify Straight and curved Iinmes. — _ - y

1

~ . N . .
» o 4

COMMENTS Make sure the pupll makes a1consc1ous diStlnctlon between stralght and

curved‘llnes. B . p

e e A

PRE-REQUISITE OBJECTIVES I — o 5

-]

- ACTIVITIES - 'ﬁ )

- -
. - T N . N
.
- . . . . v - . . B -

A. LINE CLUES L | T .

1

MATERIALS: feel box, pieces of wire bent in curved lines, and in straight lines,

DIRECTIONS: Place the wire in the feel box, . The pupil comes up, puts his hand

* VARIATIONS - - ' ’ :

"B.- IINES--ART PROJECT

in the feel box and feels the wire and tells what type of line he has found--'
curved or straight. When several objects are used in the feel box, the pupil
should remove the one he has selected, after he has’ said what it is,

~
-

‘"I, Have only one plece of wire in the feel box._

2. Have several pleces in the feel box.; -
3., Have string glued on a small piece of ‘cardboard in curved and straight

flines for the:child to feel,

4. Use pipe cleaners, ° T o - e _
*5. Put several curved and straight line models in the&“feel box and 1nstruct o
the child to removed a stralght line or a curved llne model. - ; - '

> -
i

MATERIALS- poster-paper Stardh or flour glue, $tr1ng, SC1ssors pipe”oleeoere

DIEECTIONS- Puplls make 4 poster using strlng'and glue, They glue the St:;ngrin
: curved and straight lines. o ;;;’,;';r/,<’-’~’ ]

e
VARIAIION' ﬂFlnd—examples—ln—pxctures ¢s from magaZLnes, label or make stralght and
A:curved collages. - - ‘ :

e

=11 - - '

'éhnk

—_— - J—— et e i e+ e A e e e e mn @ o PR }_,_4.... e e e

N



‘ 7-G ‘ ¢ - R Reference ' Geometry

L J

OBJECTIVE 1Identify longest and shortest straight line.

_JéOMMENTS_MA:comparison‘of lengths 'of straight and curved- line'segments will oc=_

~ . "cur later. Again, technically you are dealing with straight line segments
rather than lines but it is not necessary to make the vocabulary distinct-
ion at this point. .

-

ot ] - : . . —_—
/7 ’ . ] B PR

PRE-REQUISITE OBJECTIVES . PR -

ACTIVITIES S
. . . ) ) . ! - . . o 'E.
A. LONGEST OR SHORTEST LINE- ACTIVITY (LARGE DISPLAY)

MATERIALS: Different colored maglc markers, oak tag 24 x 36, colored yarn.to
match the magic markers. . S o . -

_ - . . o . \ _'. - Y

DIRECTIONS -»D1v1de oak tag into 9" x. 6" rectangles usrﬁg ruler and black magic<
marker. TIn each rectangle draw segments of different length and different

color.. Place the matchlng pieces of3§arn over the line segments. )

-

b NOTE: You may want to make the lines" equal in .one (or several) rectangles. If,

you can, laminate the sheet after you draw segments. Plastlc spray or hair
n spray can be used :

- -
e .

‘Have the children come up or gather around in'a circle; and pointing to €ach
. rectangle, have a child guess which segment is longest or shortest.  Have
pthem verify thlS by remov1ng the - pleces of yarn and compar1ng thelr length

- - I—

B. THE SHQ§E§§$#PAIH—--rr"“’~”
o

MATERTALS : Peg board (3'.x 3! ), geoboard, or Just any smooth panel or board 1nto _

-

which you can drive nails in- some pattern.
DIRECTIONS Place pegs inipeg. board (drlve nalls in- panel) in some pattern and
' then de51gnate two of them in some manner. Tie pieces of yarn of different
colors around them. Then have the children designate various paths from one
" of theése pegs to the other. Using various colored pieces of yarn, have "them
- indicate what they feel is the shortest path. ‘Ask them if there is one shox-
ter. 'If not, discuss why not. If yes, have them show it and'discusé’if;it
is the shortest possible path. S : : ' _ .

N
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NOTE: One could make t;hié' more interesting by "mak:i'.ng_ miniature -trees, houses,

lakes, ponds, etc., to '_set on the board. _This activity gives the pupil his .
vf.irs_t expeFienqe that a stra:ightqline provides the path of shortest distance.
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8-G- ‘ - ST - S Reference Geometry
"OBJECTIVE Identify V'ért'e_x; N -
__COMMENTS ' A vertex is the point -where two straight limes meet)
R o ’ . i
| PRE-REQUISITE OBJECTIVES
v s . ACTIVITIES- :
A[/MAKINGTHEVERIED( ' L S e S
* r : . . .
) MATERIALS: _poster paper cut in. strlps and with holes_in .the ends, -paper fas- _
- teners. Paper strips should be as narrow as p0331b1e but will depend on -
- size of paper fasteners and hole punch used. _ P C
DIRECIIONS Pupil will make line segments by joiming the. ends with paper fas- .
teners, p01nt1ng out that where the two llnes meet‘(are-301ned) is the ver—,;.. /-
tex.. - : : . , '
. - » - . - . ) . ° N
| ) . ) ; )
' B.. FINDING THE VERTEX '
' MATERIALS: none. but the classroom. itself-and what is,incigz/ o R .
DiRECTIONS: Pupils go/ground the room and find the vertex of lines. i
vgx,7-where'tw6 walls and ceiling meet; where two sides of a desk megt. ) T
a ’ N i . ‘;‘ 3 L - J.-
L e I
Lol % \ . -
. - . o S RS C A ol
. \ ' - 15 h_ ) / . «' ]




9-G . ., 3 o c ~Reference = Geometry.,

- .
r . - .

OBJECTIVE Identify the basic straight line figures and . shapes.
- N R B "

COMMENTS . Basic straight line flgures and shapes will be the trlangle,'square,

"and’ reetangle. Sée“§15§§ary for distinction between figure and shape.

- 2 *

PRE-REQUISITE OBJECTIVES\Q . ‘ - IR )
ACTIVITIES
. + MAKING GEOMETRIC FIGURES \
- MATERIALS:. wire,fyarn,.strlng, or geoboards and rubber ‘bands T ) .Bav
DIRECTIONS: Make a figure out of one of the above ltems. A ‘pupil consbruets‘ f_'
the same flgure and names its parts. T L e
B. FIGURE RECOGNITION = . = s Do .
. MATERIALS: Cards with a dlagram of a‘squarr, rectangle, or triangle_on each
- .card. . o _ - N e ; .
. ) . - N . - .

, DIRECTIONS; ‘Place all the cards on a "table or on ‘the floor,~useJa varlety of
sizes; and as& the pupil to make a set of all ‘the squares.. Repeat using
other flgures. . :

VARIAIION-' < Huntifg Squares. Hold'up-aXSQuare and-have a puﬁil-fipd a. squ-
are in- the;classroom., : . L r#@i& -
_ 2. Hunting Rectangles . .. - ) ..., e
- - ' 3. Hunting Triamngles © - S ce Tl ' N

' C: GEOMETRIC DOMINOES

- * e . - N
s B . B s

MATERIALS:  Teacher-made ards as fqllows. On one half of each- card, draw a
" basic stralght line- flg re (/N ). On the other half of the, card, draw a
- basic’ straight line shape (EZ) (but not the same  as’ the other plcture on that
card.) For example: ° R : e .

- 1 . . N

-

(The number of\\arés in. a deck 1is ug,to the teacher and depends on the number
of chlldren to be in- a group ) _: ; -

.

: L - B & AP . .
. oo A fiL/ _ e

- . . ) . .. - _~. N a0 . -
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9-g cont a . S o s A Reference _ Geometry
DIRECTIONS. L e . L . T
5 ’ ) - = . ‘. .' / a .
»(1) Shuffle the cards, deal 7 cards to’each player, lay the remaining cards
' face down on_ the table. . L éﬁhp L , ) _ R
1(2) Place the top card from the dlscard plle face up in the center of the ta-
‘ble. - S T 4 _ L , -
/ . ’ 2

.‘(3) ‘Play beglns with the player to the dealer s rlght ' Each player in turn
- st match a flgure witK the correct_shape or vice versa._

04) If a player cannot make a match he draws one time from the discard plle,

and!uses that card if poss:u.l:ole.e (;f not, play goes to the next player.)

'(5) Winner 1s the player u31ng all hlS domlnoes flrst.,'
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. 10-¢ X R o Lo ° Reference . "_(}eometr:

.COMMENTS -_":'[r_;c]i.ude-f_the_circle. R P I o

o
-

PRE-REQUISITE OBJECTIVES  ° , ~ .~ .

. e

; i . j
OBJECTIVE Identify curved line figures,k o S gf oL -

. ) -
(:- o k L. Y .

" S ,,:’ . ACTIVITIES

A, DETEC’I.‘ING CURVEDL%:FIGUR.ES e e IR . ~

.MATERIALS, feel bo% various curved 11ne flgures ‘made of wire or heavy string

glued on cards to-produce a ra:.sed effect These should include shapes 1ike
'_the following: . . g

-

oval o ' cirecle - T - e general' -(fUI'lﬁY)'f

- - ..

"'.DIRECTIONS- Have *half a dozen to a dozen different kinds of curved flgures,-.

including several circles to’ put in the\box.

‘\_.

_VARIATION 1 Have ‘the chlldren come up one at a time and select a flgure to-

take from the box. Hiye. them- tell what it is before they remove it from the
box. ._. K 4 ‘r.. . v L -

VARIATION 2 Remember what vou have put in the box and this time -direct the
child to remove a particular type of flgure that is, a circle, oval, or -
general (funny). ce B e o Ce e g .

B\ .. - . .-' ) A. " ) ’ ';“._-. . . ! - l -. . . ) - :
‘ MATERIAIS- Sc1ssors, w:l.re heavy colored p& str:.ng‘l » R __‘;' ‘
T .? ‘ -y _«,:. T . ‘ V
: DREC'I‘IONS- " Have students worgg in palrs or R
~ small groups to make curved mobiles, The _
- shapes used must he curved shapes,,and the " o 2
iwire must “be Curved ) v - &
- .
’ - - R
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'_-‘ 11-¢ - S e e w0 U o - Reférencé  Geometry.

A,OBJECTIVE Identify boundary.

COMEENTS flxamples of boundary are limit territor:.al boundary, border walls y
fenc S e . . R -
e@ . - - o-v ._ ] o = ) \J . S ; _J ] .

- . . - . .
<

~

<

EREéREQUISITE;quaCTzvzs,;~" o

| PRE-ACTIVITY- "Have ch:leren polnt out boundar:Les of var:.ous shapes (run f:.nger
- along boundary to deveiop a. sense of its l:l.near naaure).- e .\_.
A MAKING BOUNDARIES o ,d,,- e ;,-4“G*f‘:.i e

MA'J.'ERIALS : Mag:Lc markers, penc:Lls or crayons (for each pup:.l)r cardboard S N

HER shapes,' eg, {'\ 5 O —, poster: paper

. DIRECTIONS . Have pup:Ll place the cardboard shape on the poster paper and draw /J o
" the boundary with. a magic marker pencil, or crayons and then remove the. shape. T

L Then talk with pup:tls ‘about the’ figure. ‘For' example, "Trace the boundary .

.’__ using your finger," or "Show me. the vertices ;" or- "Po:.nt ‘out the vertices 1

.

. i »

-,

NOTE .,«At th:.s po:.nt, you can use the tracing of boundar:Les about §eometric
' shape to make various: des:l.gns .For, example, tack the center. c;/{| a square to a .. .
-.piece of paper and then dtaw .around ‘the square, Rotate ‘the ‘square a little and N -' Lo
~ - then’ Adraw, around aga:m. Continue this procedure and you will get a des:.gn R
’ h.ke the £ollow1ng.

. r._-.'

. L < o P
L ) '. E ~v. .
"‘ B L £ ( ' 3
& v X R
: . -
e P
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,11-G cont'd R & Reference Geometry '

a

; Somethlng like th:.s can- be dane w::.th any geometric’ shape and it neéd: not be

5o . o L .

.
Ea Ea

‘tacked and rotated about the centerﬁ This kind of experience can devel_-

. ™ J.-'

MATERIAIS Gookle ihfg_gh,\cook:.e cutters, and 11fesavers

B.

op motor skill and at the same time re:.nforce concretely “the ___1% of

s
-

COOKIE '

-

" . _,'.

~

"DIRECTIONS. . Cut dough mtoEdlfferent shapes, i. e. Take

these shapes and cut smaller shapes in the center, 1 e.{o)

Place a lifesaver in the center of esdch cookie ‘before ba . Then bake.
__The- meltegl lifesaver will sb.ow a sh’ape bcn:mded ‘by a geometnc flgure that .
1slcnownasab01mda'y ’ . PR - .

-~

. NO'IE 2 This act1v1ty w111 bu:v.ld in. the pup:.l the subconsc:.ous feellng - -
that math\?etes good' . . R X .
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' : 12-G N ) Reference-' Geometry
o L e L.
1'OBJECTIVE Identify inside and outside of figﬁres. S I ,'t' S

. o N . . ° - - ._r N
: COMMENTS':iecall'thatja figure is closed;TiThZ\£igures_used in,this-oﬁgective T

- should have only ome ''inside¥, . S | ‘.X‘

T

PRE-REQUISITE OBJECTIVES . == ' = . . ,. S

LT ' ¢ ACTIVITIES -

:A;'oursmgmmsmz R o

. - 68 ) . - . N -Vl . - .

- MAIERIALS 1arge pieces of yarn--large enough for pup11 to “stand 1n,'severa1
obJects from room, ., S S .

.
RN

DIRECTIONS' Spread yarn in aacircle on the floor Place several obJects inside
’ .thé circle’ and sevéral outS1de the. circle Lead a dlscuSSIOD on. inside and
out31de~-p01nting to an obJect inside the circle and’ sayingy "ThlS is inside
-thé circle.," : Run. hand aréund ‘the .¢ircle of yarn and then point to an object
outside »nd repeat .-Do . this several times until understood

':7”Then call on pupils in the group--"Tell me what objects are 1ns1de, vnane .;"'ﬂﬁﬁ

0r, "Tell me.what obJects ‘are outside, name. " . . -

-;jJAfter.this is done, clear away the objects -from insxde and outslde Then. give o
" directions to pupils " Name - 5. come and stand inside (or outside) the circle."_.;rV’

’fﬁDo this several times, 4
'T.VARIATION - . R - : -
-1, Each pup11 has -a plece of yarn t1ed in a c1rc1e and placed on the floor in
- front of him. ' The teacher or another ‘pupil gives directions such as--"Every--
* one stand 1nS1de."- Or "Everyone 'stand. outside."_ "Boys stand 1ns1de and girls
-.stand Out51de " 0r: "Boys stand out51de and g;;ls stand 1n91de woeoo o

‘,f'E‘LZ_ Use yarn in various shapes--not Just zn clrcles. j';-i{if;;fdfﬁ]iiﬁ.'
‘B._ INSIDE AND OUTSIDE o e T R

ifﬁNTERIALS: paper, benCils, rulers compasses, craYons;.-'

‘t'DIRECTIONS-- Have»pupils draw various- triangles, squares rectangles,'circles'

-and free form figures. Then have the child color the inside of the square onef, -

3color the inside 6f the circles another color an so on.- T Y

.:NOTE°' This, can be made- into an art progect and would be .a good break for the ‘:J

ch11dren., "_, o o L o S

';.23l71d

VY
(@]

S0 -
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-

" OBJECTIVE Duplicate a given patterm . .. T -

-~ . BN . . B . - R -ﬂw,—n"—

COMMENTS o Patterning actfvities.he&p develop v1sual perceptlon and wrll be- used-

~ laser: for ‘number recOgnltlon. The. patterns involved in this objective. could

embody . cotor;lshape, size, “etc, .Since this is a pre-number obJective, aum- .
ber should not be usedsln the patterns at this stage. ‘

> EEEEPE . - e - . -

Ay © - o ACTIVITIES - ..
A.. 'pAI'rERmstG T IR .

‘MAIERIALS—. attrlbute blocks, l-inch colored. cubes, culsenalre rods, tlnker
toys, bulldlng blocks,'or paraquetry blocks. :
DIRECTIONS'- Bulld a smmple pattern and ask the pupil to repeat 1t Colors;:
_->shape; and positions should be repeated As pupils. develop sklll the

patterns should become more. and more dlfficult.

NOTE° ,Many dlfferent types of - materials for your patterns should:be used as.
. possible to- maintain interest’ and develop skill. Later, the teacher may .
draw the models on act1v1ty cards for the students to copy. (4 x 6 index -
. cards -are ‘good. ) " } R

B.. MAKING PAT’I‘ERNS ON. IHE GEOBOARD
MAIERIALS geoboards,and colored rubber bands.« If geoboards are not avall—_:
. able pegboards and colored pegs can be used 3 , e
o ™ - : b - .
DIRECTIONS-' Make a pattern on a geoboard "and have the puplls copy it qn thelrl'
' boards. Have pupils: copy patterns from premade geoboards which can be pur®
~chased-or teacher madév Have puplls transfer thelr desmgns from geoboards
' to dot paper.._f :.wﬁ'.‘ o r”' A LT i,:;_ _ . : ‘

ﬂNOTE. This is a chance for you and your puplls to work out ‘some’ patterns

together. These . could evolve 1nto some fnterestlng art’ prOJects. I
. ch T
b . ,—\. -
~ u -
.':’ B .




“Reference Geometry

_eeBﬂECTIVET-Continue énxestablished repeating-patte:n.

]

. COMMENTS These actlvxtles develop skills which are. necessary .for later
R dlscernlng patterns in addltlon and multlpllcatlon tables..» ‘ L R

b

| PRE-REQUISITE OBJECTIVES .,  -- . =

- B

AU. T L. AcTIvITIES . &

A, REPEATING PATIERNS

MAIERIALS “attribute blocks, 1-1nch colored cubes, culsenalre rods, tlnker toys
or buildlng blocks._ : - :

DIRECTIONS" Establish a simple repeating pattern ﬁith the attribute blocks; for
instance s R o S o . . R -

A A /\ S Q O

Ask,the pupll "What block comes next7": 's A'“' o fv‘s‘ oL

e

NOTE" Patterns‘can)be made with dlfferent 1engths colors; shapes; dhantities,f -

.

*

: L -”W‘x‘j S '._‘f:w--f\:. , . : - .
ALTERNATIVE: The teacher can draw the pattern on act1v1ty cards for the pupils:."
:to copy w1th the blocks at an act1v1ty table : - P

B. REPEATING PATTERNS S S P

MATERIAIS Gulsenalre fods ‘ S *'i_i SRR dziA ”-fj."{tdf”

i'f-22 = “_ S
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.14-C_ Comt'd. . o jaﬁf';. U .+ Reference ' Geometry 1

DIRECTIONS: Tske a purple rod, e.pu:pie fiaf; and a purple;cube.;;'f

x o . . 2
s

"

) Ask,a pupil to repeat the pattern with various rods, flats, and cubes.

NOTE' CIf youx_school hasacuisenaire rods and. activity cards, there are
some excellent activities in this area,. . .
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[
i
is seeing

Jectlves on attributes develop -and sharpen the
ecognizmng attrlbutes the student >
s-is a neccessary skili in
Or seeing and understandlng

/

GENERAL REMARKS The following ob
Pupils sense of observation.. When' r
what one member has in' common w1th.another. ‘Thi
_making comparisons and later becomes 1mportant f
relatiOnships in math . : S o
15;cl' » I ;oo N | Reférence . Sets
" OBJECTIVE Make several sets from a glven set by using an attribute of the o
. child's. ch01ce.,w , . : U A A
COMMENTS See deflnltlon of attrlbutes. At this tlme be careful to conslder
only one attribute at a time.’' The activities should be repeated and expanded
w1th other materlals and varlous attrlbutes.: e PR . _ -
M ’ '- ; ) /_,"l . (. ’ B * & A
10-G 9fG,.4;c,'34c 2-¢, 1-¢C
-,’ ’ : ’ | ’ ’\ * - - -
' ‘ACTIVITIES - T RS

PRE-REQUISITE OBJECTIVES

»

which are offvarious.colors, shapes,

B

AL MAKING SETS USING ONLY ONE AITRIBUTE

o =

Next,
their c 01ce.

MAIERIALS

: and sizes, yarn.

DIRECTIONS' USLng yarn,
of obJects to be-used.

shape, color, andJSLZe.

eral subsets w1th1n the 1arge S

set 1nto subsets by one’ attrlbute of

See deflnltlon of attrlb&%es.

NOTE
B. SEPARAIING PICTURES BY AITRIBUTES
MAIERIALS § Magazines, butcher paper, glue, yarn. _
DIRECTIONS- In the 1n1t1a1 act1v1ty,
that- only pictures: flttlng the attrlbutes are used
attributes such as: -~ Y
“Use SR _VL1v1ng thlngs - .. Foods s
Work ~ °  “ Animals = - Clothing
Play ' .. Plants o Tools .
. l‘ ] ;h& _
e 29 =t

4;\4‘, .
-$
i

DN

-

; Blocks, paper, popsicle sticks,
make a set lndicator on the floor or table for the set
Into this set indicator, .place objects of various:

ing more. yarn, make set’ indicators for sev-
Have pupils separate the members of the

- Separate plctures ‘by

.. %3' S
N "

~

have plctures cut out beforehand to 1nsure



| ; ;.a- . -
‘ 15’0 '}'°°ﬁt'd"':’:- e D "1 DR - Reference | 'Sets L
Create a set of pictures. 'A':Etef'dviscziss‘ing the various _pictures, have the pupils“
‘ break. into small groups with oge assigned attribute. Pupils will'get pict- _
ures that £it their attribute from the set. The pictures will then ‘be glued
onto the paper to create subsets. : ‘Ihese can ,then be discussed by the class.
.:'NOTE. Each of the gene:al attributes can 'be refined ‘to kinds -’ of work, k:.nds of
‘animals, kinds of food etc. , - _ <
Now, mke sets using more than one attribufte. Materials are . thé same. Make S
- ‘a set as previously described. Have pupils separate it into subsets ‘of ob-
~ jects having more than one attnbute Example» "Make a set of red rou;nd R
ObJectS. T ) . / RS - ‘ ) ’-@ . o .
N(')TE- .Include activities involving kind, fcel taste, use, s:.ze, shape, color.-_
" “Example: - 'Make a set of fat, brown dogs (pictl:res ) :
\ ‘% i’
N | ) \ -
~ S
S -,




'16-C o I ST . SR -f . Reference Sets

a

-
%

OBJECTIVE _ Compare. two .or more sets by attributes. = -.... . -

COMNTS ‘The purpose of this ob_]ect:.ve is 6 compare attr:.butes of several se.ts.
- After the fipst’ act:.v:.ty, gradually get away from asking for, ‘likenesses or '
d:.fferences and ask the ch11d to make a comparison of the two sets. :

[N ’ . A : .t

|

¥ PRE-REQUISITE OBJECTIVES *~

@ . L ~ - - . O

A.- FINDING 'LIKENESSES AND DIFFERENCES IN SETS
MATERIALS Attrlbute blocks or constructic;n\pa'p‘efs-hapes of various. colors’ and
.s:Lzes, yarn loops._‘ - _ S S : B
'DIRECTIONS" Make two 'different loops of ‘colored yarn'as set iﬁdlqators. Place -
varxous objects in each set and have the children find ways in which the. = -
. sets are alike and ways ‘in which they are different. .Plan ahead a little,
" so that your sets have fairly obvious likenesses and ‘differences. Later,
. . .you can let different children make the sets, but in that situation, it may
be’ more. difficult to flnd ways in which the sets are al:.ke or differ=ntX®

" VARIATIONl L ' '
MAIERIAI.S:_ A dozen or so pictures of various kinds.

'DI‘RECTIOIIS: Repeat the acti\:r.’»i‘tyv'gsing _-picthr-es instead of blocks or shapes.
“VARIATIONZ S e LT T 2

- A -

MATERIALS overhead pro_]ector, transparencies of sets ﬂ

.-'_DIRECTIONs- ' Make 8- 12 transparenc:.es with two sej:s or. each transparency. " Be

: ‘_-sure the sets are alike in some" way and dlfferent in- others._ For- example,,
both sets may ‘have red objects, but in one set they are all round and in:-
"the other, they are all rectangular. Project each on a scréen and discuss -
ways in Whlch the sets are alike and wayi in wh:.ch .they a,re d:.fferent

- -/

VARIATION 3~ .~ =~ ~ o . --“ R
_— : : G : : S s Cd e
MATERIALS mi.meographed shqets with -sets on them o S .

-
..

| 'DIRECTIONS' “Make several sheets w:.th two . sets on eaob. mﬂ.meographed sheet.
Again have chlldren d1scuss ways in: which they are a11ke and dz.fferent

e e et T : S e . e . - .
. i : | - . ) . .
.

L= 31 0%
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16 -C. cont'd, . = . . ' o - . Reference Sets -
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-
- e

When they are through, let them' color the sets as they'would llke.‘

'B. MAKING ARD COHPARING SETS TR

. e . Lo . I~ . ) .
- e o o . A . - . ~. -

MAIERIALS: paper, pencil crayolas . ‘ ‘

DIRECTIONS-, Direct the pupils to draw sets of-their choice. The pupils should
make two or more 'sets on separate 'sheets of -paper. Discuss how the sets are'*.
,alike. Pupils should .be able to compare sets by various attributes such’ as ‘
“color, kind, etc. This is 2n individual actiwvity, so ' the teacher must . wo @Q
; with each_pupll ind1v1dually. The pupil should ldentify how two or more’
sets are dlfferent thh respect to some-attribute. ’

4

a* . . . . . P

¢ —\\-

_"c,’ LANGUAGE ENRICHIENT e e “ R Ty

.-_r - . - T . R

'USe comparlson of sets to 1ntroduce vocabulary, such as smalLe:~- smallest

b . e L. . v L s -bigger - - biggest - S B

w0 . i 2 . Tt e ,aheav1er - heaviest
e, ~ % - ) e I
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o

. of number. Since-set size is an attribute, oneéto-one correspondencé. serves ‘-
‘as a bridge- between'the preceding activities on attributes and the following
activities on number S f**
pftr-nquztsim OBJECTIVES ]
» ) 2 . Lo
\ 2 | PR ACTIVITIES. _ - .. )
A mmﬁmcszrsmsms S SR R
| .mmrg,rgms 0dds and ena?? L o R |

17ft . T - _“} L U N Reference‘ Sets

o

OBJECTIVE Match two sets of the same quantity, using one-to-one correspondence._a

-5 - C

COMHENTS The use of one-to=-one correspondence is necessary for,an understanding _;

) DIRBCTIONS- 1), Make two sets of the same quantity. Have the pupils match the

_ and nails - _ T T e
- BL ' MATCHING DRILLS . ST )
- ’K - . '. _ - . . . . . .
MATERIAJS Matching activities for 1anguage arts, social studie . scienceﬁ and
' mathematics o
- A ' i s S SR ' n v
EXA&?LE'Y Social Studies ’ fﬁ@- Nooa sl e R
inVPut the hat on the worker.-\\f';f}.' _;h'ii'ti-fh‘-{‘;'.f' o :1€flfff“b.frkw
o o © T
cormy 1 (plctures of) . COLUMN 2 (pi“ctures of) o ‘
fireman's hat* . .. . cowboy " - . R Lo
- nourse's hat ~ ., . . nurse - . Co - '
cowboy 's ‘hat R ' chef - e '
‘chef's hat L ‘ fireman - ' o -
_ . C‘ ’\’- .
' AR S XY .
. . ‘ - )
- 3'3'_‘ - * . i

sets, - - - o - o
.Note:. Don't draw.lines, ‘move the sets side by side. S S

S 2) Hake two related sets such as cowboys in one set and horses.in Ehe other. -

-

"Other examples are‘hook and etc, nuts aRd bolts, shoes and laces, and hammer



CERIC T e

17 -G, Cormnt'd ‘ R -Reference ~ Sets
y: P .,-,‘, e . - : . w
LANGUAGE ARTS ' ) L
‘Put \the b:.g Ietter m-th the httle letter. = . !

. \A et SR ) ‘ i -

- -C . ‘C - ’ : )
D - 5 oo : . .
ScIENCE. 3 S e .
Put the an:.mals in h:Ls house. e .
L i .
.qv.
SR
<
Tl
NO'I'E"' In. general do n‘c:t: mix 2 and’ 3 d:.mens:.onal f:.' res; partlcuiarly where
: confus:.on can occur as with- c:.rcle and sphere. '
. /‘ . .-" N A . q .. ' R s T
, B > 3 . - . :)- N 3 . .
. ’ I - Co .
- - I " . - _
o % < .



17C  Cont'd. : . o . Reference Seté
?!." . ” - ) : . . . _ - . ..
.-C. MATCHING SETS - . R : T

| MAIERIAI§&_'¢itfb attached
_DIBECIIONS: -H&Ve-pupilsfmatch'pictufeé'in_one s

set.

s

= » .. .
Full Tt Provided by ERIC. PR .« e
) B A

- Y [ /o -

NOTE: This ditto is a good transitiop'to;ebjgctiVé 18-C.
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drawing lines between them. .

MAICHING SETS

2. Match the obJects in each palr of sets one-to-one by draw1ng llnes between’

'them.

- e . = s

oy

3.
- cne= to-one.

Match the rabblts in the first set’ to the carrots in the second set by

| O

e

v'v

Draw a set that has the same number as. the flrst set

Match the two sets.

BN

s
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Reference

Sets

OBJECTIVE Compare sets using "1-1" process and tell whlch has more ‘or less'
www~~members -or—-if-they-are-the-same- size—ww—~&77wﬁ-—<u- T e e

-

+

COMHENTS These act1v1ties will be used to develop equlvalence and, later, the
development of number, Do not use the terms "equal“ or "eqplvalent" at this

stage, -

- -

PRE-REQUISITE OBJECTIVES A T

e T

ACTIVITIES -
A, _'IEACH.ER-MADE smbs“

* MATERIAIS: Set indicators, odds and ends

. DIRECTIONS : Teacher makes two: sets of unequal size and asks one pup11 to doi -

"1-1" matching, Ask which set has more (or less). Repeat several times,
Then repeat actlvity using sets of same szze. T o

R A_
"'*x _ \e\
. '.'l\ . .A . . . . N : . ) s .l . . ’.
B S'IUDENT-MADE SETS e T N R

. . . e \.'_».
- s .. - - -

MATERIALS- Two set indicators for each pupil odds. and ends.-; “@;} -

DIRECTIONS- Wlth pﬁplls in’ small %roups (or indiv1dually) hage each make two

.sets, . The pupil: will lndlcate which  has more, which: has less, qr if they
L the same slze., Repeat this activity several times. 2 ' :

s -

. , T T
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GENERAL REMARKS Patterning emphasizes the quantity aspect of numbers rather

~than the sequencing or counting aspects. It enables the child to associate
the quantity with its numeral, Throughbut the following ‘objectives, quantity

is determined by looking at patterns It is important that the quantity be
recognized without counting. ' L :

L4

19-c - ” "'i": - T REREE ' h ) Reference Geometry h
. OBJECTIVE Create'a‘pattern.' ‘ N o R

PRE-REQUISITE OBJECTIVES  14-C, 13-C

* . ACTIVITIES
: ' 3

'A - ART ACTIVITIES - o
MATERIALS Construction ‘paper. scraps cut into a variety of triangles rectangles,
ircles, and squares- glue, paper. o R T S :

-

' DIRECTIONS-' Give each child a pile of shppes and a piece of paper Ask him dp
' d

- VARIATIONS- Use corn, beans,_macaroni, etc, to create patterns. '

" arrange ‘the shapes on his paper to make a _pattern, Let him feel free to a
pieces or remo¥e them as he desires., When the child is. satisfied with his
pattern, let him glue it in place,

"
Fs -

B.. H.EADBANDS

B MATERIKLS Stripscof construction paper, crayons for each child, scratch e

‘pape= for each child

JIRECTIONS- Have. each ch11d draw a pattern on. his scratch paper . to ‘be used on -
his headband, When he has a definite pattern to use, give him a strip of

- aonstruction'paper to draw hlS pattern on, When,his_headband.is colored,

he may wear 1t

. ‘ "'~. . . : . . . : ’
. % TR, o _ e . H ~ 5 (.\ b : - -
o ) . . » . . N ’\_J' T .
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'ZO-C ’ : - : . . Reference Number Relations

OBJECTIVE Name orally a given set size from O to 9,

I

COMMENTS This is the ch11ds first encounter with number names, Use Eatterning ‘
‘ for easier recognition of set sizes- larger than four. Do not exceed 9 as the
largest set size; but do include the empty set (zero). .
T - : S :

PRE-REQUISITE OBJECTIVES - S SR

 ACTIVITIES

-~

-

A. NAMING SET SIZE. ORALLY . . .

MATERIAIS- leferent colored feIt p1eces large enough to be used as set indica-
‘tors, odds and ends, . . .

DIRECTIONS-i Place 5 obJects ‘on a. pi\ce of felt and name the ObJeCtS as . 5 Ask
- pupil to place the same number of objects on another plece of felt and name
the set size,. Repeat uslng different set sizes. ' -

o

4

'B M.AIC[NG sm:s OFA "NAMED" SIZE- - - o LT PRRE
MATERIALS Poster paper, magazines, paste, scissors. NRE } - R B

DIRECTIONS- Ask the pup11s to construct a set of a certain size, . Plctures from
magdzines, may be used for the members of the sets,\ After- cuttlng out the .
pictures and gluing them to the poster paper be sure a set indicator is drawn
-to deflne the set, - . T

'.c..” SETS--NO MEMBERS (EMPTY SET) B A
MATERIALS Two paper sacks, many obJects that may be used in making sets
(erasers pop tops, sticks,’ checkers, dominoes, . etc ). R P

e, . - -
9. T J‘- S . "v'r .

}DIRECTIONS' A pupil makes an empty set and another: set Wlth one - or more members .
"’ using paper sacks, The other pupils try to guess which- sack is the empty’ set,

When a pupil guesses correctly, he looks in the other sack and names- its set
.'size, Then it is his turh to £ill~ the sacks., The’ game -continues. untll a11 .

have had the opportunlty to guess the empty set, -~ = . . '~f;?;_;~- A

e s s EAE - C f.- :

e
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.21 -C o | | o . - Reference Sets

OBJECTIVE -Pattern 1arge sets into smaller sets.for easier recognitlon of set

—— si_zeF e e e e e e . . — e
| COMMENTS Haée pupil patterh in the set eiae he'tecognlzes. This is a verbal
- pre- d1v1s1on activity, e.g. activity A illustrates 15 d1v1ded by 4
- SR ’ | B L =
i - I \ ‘_ . .
PRE~-REQUISITE OBJECTIVES .
‘ . .~ ACTIVITIES
A PATTERNING OF, SETS
MATERTALS : 0dds and énds.
(DIRECT ONS: Ihe teacher makes a set of no, more than twenty obJects. Ask - the
. - chfld to: pattern .them 1nto small groups of a given size. -
iE: Wlth_Slze 4,vthe pattern might look like this if 15 blocks were used.
- ': “ N . ' © d
I; - l. «‘ l ' 2. . . ' ) '
. . . . | . . [ . ‘ - . — - . V 5. ) -
.
» X B L. » f 5 3
Lo N < L ’ L -
~ ; . ;. '
[1{}:Da@€ S“IA&an' - ‘ ,



- 22-C 7 ‘ - - T Reference  Number Relatiohs

- -

' OBJECTIVE ‘Name tHe-anumbers from zer'o 'to niné after-sequencing sets by size. _~ --

COMMENTS : - -
PRE-REQUISITE OBJECTIVES . e | |
A § . i *
ACTIVITIES

'.1 SEQUENCING sm:s S s
MATERIALS Cards with dots from 0-9 for each pup11 Pattern the dots on.eachucard,

@ R C . @

e ® : : Y
® . 0 . g | & e

DIRECTIONS~' Arrange the cards in the order of least number of dots. to/greatest
‘number of dots and ‘name number represented 0, 1, 2 3, 4, etec, ", .

VARTATIONS: Dots could be made of corn, beans, felt sandnaper, crafons, _
i button, spools toothpicks o o o A I
’ ""SEQU'ENCING’ S S S
MATERIALS : Two sets of cards wzth dots (or plctures) from 0 9 two teams of _‘xff‘
10 children, - ' , ‘A‘;. . < R "Iif
JDIRECTIONS-- lee each team a set of cardS,'on ca=d t6 each child, Tell the .
children’ .not to look:at [Lheir card until a given signal, At the signal the ‘
childrenare to look at their card, I% their team up in order from 0-9 as )
.+ -~-quickly .as -possible, The first team to )1ne up correctly Wlns.;»t»‘*- .
SEQUENC?L"NG VITH EGG CARTONS =~ = . - PR
: S

'MAIERIALS  Egg cartons ‘torn. into. sectlons of 1 2 3, 4 5 6 7 8 and 9
egg holders each for each ch11d ) : , o A :

. . A4 » . . . ‘ R
: - . i S
4 | _ 2UEE 6 S
T . L 4. . .
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*Dmcrious-
5, 65 7, 8, and 9.

and where O sections are in the sequence.
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Give each child a set of egg carton sections containing 1, 2, 3 4
Have_.each child group the sections from 1-9, discuss O




23-C - ’ _ o Reference Number Relations

'OBJECTIVE Associate written symbols with set size from O-9.

N

- COMMENTS You may want to introduce the written number wqrds at this time. : .

R [ — A —

o

BRE-REQUISITE OBJECTIVES

ACTIVITIES - .
A. MATCHING SETS WITH SYMBOLS
_MATERIALS: Use materlals from preceding obJect:.ve.~

TDIRECTIONS. eacher hblds up numeral and pup11 points to a set which illus-
trates symbol : o v . C

Pl T

" B. MATCHING--CARDINAL NUMBERS -

’ MATERTALS: crayons, scissors, dittos of cars and garages--garages should be
dlfferent sizes to. conta1n from O 9 cars and numbered 0 9 1n random order.

UDIRECTIONS. Chlldren color cars, cut them out and paste them in garages. For )
' example, 3 cars in garage 3. . ,
VARIAEION. Cars ‘and garages,are;cut out, matcned,‘and lined up in counting
T order. ' o : y ~ o
j ---number cars and garages I ) o _ , _ o
'~--color cars and garages the same. , . Lo Ty
_ S
: S s
- 07'. ..
] )
- s { .
- 49-




2%c - ,éi‘}' . K R ':Referénce - Number Relations

OBJECTIVE._Wtite the;numerals from 0 to 9.

COMMENTS ‘Provide ample practice in writing each symbol ‘The-spellingibf-number
words can also be practiced. T -

PRE-REQUISITE OBJECTIVES.. . EE R N S

ACTIVITI‘ES" ; .

A, TRACE THE NUMERALS IN REPETITIVE ROWS OF EACH DIGIT

B, ASSOCIATING NUMBER WITH SET SIZE

MATERIALS: Ditto - ~ - -, S M
' DIRECTIONS: Count the oBiecps in»éa¢huset'and write the number for that set size,

Ouf Numbers

Count the Pictures . Write the number . '

° @@@_@_ S e
| 777 S -
. T PFRTIRY

-
‘c.' DOMINOE DO'I‘S SRR
MATERIALS Ditto

'DIRECTIONS: ‘don-AHow.many dots in each box? Write the numerals.

) F&@e' 56 Eﬂbnﬁ(“ R ia—’j_;
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ZS‘C D &' - B o ';~ . - Reference Number Relations

COMMENTS Since this is the only obJective.ﬁealing with ordinal numbers; adequate )
RN time should be allowed for tporough understanding of the concept. - .

F '

" PRE-REQUISITE OBJECTIVES

A ORDINAL NUMBERS SRR L
MATERIALS ‘Have several pupils line up. at the door. Name their posztion, first .
' second, third, etc.. Repeat asking, '"Who would .like. to be: first, sé&ond, third’“
* -Line up several pupilegand ask Who is first in’ line7" “'Who .is second, in
.- 1line?", etc. , R , . A Lo

'r?

'VARIAIIONH Repeat activity above using odds and ends._yhz' .

)

_B. ORDINA.LNUMBERS~ | ' : R,

. -
MATERIAIS: Pictures, either rows of pictures on paper or’ ‘rows of pictures moun-

ted and placed where the. entire can see. . 1ﬁ?

DIRECTIONS:  As a group prOJect use large pictures in rows where everyone ) .
"see. Let children take tufns pointing out the first, second, fifth... pic- .
ture, or pick a picture and tell whether it is first, second, etc. .

As an individual progect give each child a wo-xsheef A_th rows of pictures.

. The teacher may name & row and a picture and hzve the czildren p01nt to or .
put a mark on that picture. For example: In the secoxd - -row, point to the '
fourth picture., ' I ’ : -

. CoL e e . : A

— . .
\ o ' = :~ A ’ ) ' )
, ‘.7- E /‘._. . - ’ > .
Nl -5 o N X R B
o i
L e
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‘ SINCE THE EEVELOPMENT OF PLEEE-VALUE I8 ABOUT THE
] - _' - MOST meomrm;f CGNCEPT IN ELEMENTARY "SCHOOL ARI'IHMETIC
| iTEE NEEE”EHEEE OBJECTIVES ARE AMONG THEs MOST IMPORTANT
JIN THE. GBIDELINES BE SURE TO SPEND PLENTY OE'TIME o

THESE OBJECTIVES: - | AN

. . - -
. . - . . -

JF A PUPIL HAS DIFFICULTY WITH ADDITION, SUBTRAC- ' |.-

TION,. mJLTIPLICATION, OR DIVISION, 'IT IS USUALLY BECAUSE o
. NG

or A LACK OF UNDERS:EAN’DING OF PI.ACE-VALUE OBJEc:I:IVEs

- 26 27 AND 28 EDDEL THE PLACE-VALUE PRDCESS AND IT IS

: ~IMPERATIVE THAT THE PUPIL UNDERSTAND THESE OBJECTIVES. _

) )
L]

- .‘---
3
. 4 .
. - - "
A i » sy -
\ : 6 .
=t Yo - .
R - 55 - .
. : - _‘ >
. v N '
Va
P ] -

~ : A . . ’ . o -_'L. : . ’ -
*' NOTICE ', = . - ~ : .



r

.y

\ﬂ . )

e , ’
o A .7 . T - - : . ';: ’ i
GENERAL REMARKS During the next three objectives, the teacher will-be devel-
oping models that will be extended to units, tens, and hundreds.  In these
~———early-objectives -the -models will-be-called units, groups,-and-groups-of ' —— '

8

 groups.- The teacher should study these objectives and choaose a model he -
- and his puplls can use easily. Be "sure to spend pleﬂ@& of time on these - .%. y
_ objectives. . Co oo oon R = ¥

- . . .

-~

w.
o

- <0 Y S
Y . . e -

** <« ", . ,MODELS FOR GRoUPS . o
.MATERTALS: Drinking sttéws, popsiclé_gticks, poker chips, cubes,'buttoﬁaé
safety pins, tongue depressors, rubber bands, toilet tissue tubes.
7 . P AR _ )
by size 3.

A group depends on size of grouping. .- Example.: fobuping_
LA B on = '+ BT9 v e P
A. straws or . ' ‘ o _ Groups. - . Units St
. popsicle sticks ... P R i B S
~ or tongue depressors, ° - . IH _ B

rubber bands’ TR C  ‘ B . : : :

S b _ , 1 : R 3 | T e . - t - R
S ‘. S——gtraws .5y “Rubber Band - . . Ca T
) --.D ) ! ) . - : - - ' ‘ . A .3-. ’ ’-'.. - B s ) . s e ’ - e zL".’
. ) ~ . . P N ’ : v ’ T :"_

‘B poker.chips, . k. - e .0 uTi
.7 todlet tissue tubes T L Vo "~ 7 - GROUPS T

_ ,cut to hold chips -~ = .~ et o | ’ AR
000000000 =  _BEB ©  o. - ..

"+ chips /" | -
2 ) ' . -

UNITS

o

- f' - -: Tubes . to hold chips -

C.” cubes L ~~ GROUPS " ' UNITS .

i

~Three .ih a Row~ ' N\
) _) ‘ ’ ’ - . -

D. Safety pims, buttems = . *. - GROUPS .~ - UNITS .
~_ :%@@@'@M' R « 531 216> N no units. -

@I®ID>
|
oot 0 - #
Ibgttons & safety pins

f

ocfch
o OF
_:5 i‘[.7‘

-

"L_buttons;l

’
1

14

65
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SRR S mbrfis FOR Gxour"s::b?""ﬂcp;oms*. R S At
e G bR ER momm oramonr ., g T
MATERIALS Same' as’ forfgroups. _'(,.,'. “y'_ T A R ’ "\Z' S s

‘;Groups of groups depend on. grouping size. . (Use é different method for modeling o

. the groups of groups that that, used for- groups ) T T Mt .

. W Groupinz by sue 3 e T 'f T TR

A. Adrlnklng straws or,
- *" popsicle sticks’ or,,_ /“ \\\ /
- tongue dEPI'essors, ,

.~,rubber bands, plastic .. /// /\\//

. "bags or boxes._ "
) . f- ' . -‘" T Stra'WSf

. ~ ;
. - -
' - oo ) " T - Q\ N
L Plastic bag, box, of B
, o N convenient contaimer. . - :
; holding three groups., .’ :

<

"B, Poke:.r: Cths, toilet tissue tubes Groups of Groups ' Groups - Units
cut to held. chips, rubber bands T T
2 o

00O - tube¥ té hold. T
chips°~ = IR B et
2 . . Rubber band around three tubes,

Q
Q
Q

Lo 0 LT R
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.. Groups of Groups -7 Groups .. [Units

-

. 4 B -
N . : v
) mgmee L, < irée rows stacked.to fofm sSquare. -l
- N - -
D, ‘Buttomns, safety pins, "~ . - - ... - ST T S
" hanger wire, -~ Lo .. -~ . .Grouvms of Groups . Groups Units - -

' 6 @ | 'n‘f-,.; (t'zov'tm,i-t':s__‘
&% " %e e . bere)

® o690 =% e

) . -safety pinms’

-

~Hanger wire, ho 1d:’.r'1g_- three groyps.-
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COMMENTS Eath ‘child will need .a 1arge set of 20 or more obJects‘Lhen grouplng,
.the *pupils do not count the entire set of obJects, they count .the" groups and .
whits., Be certain you never start. with & set'so large-that the pupll has

: more than 9 groups and 9 unlts - Take your tlme w1th thls obgectlve

. s . L. . - - - ’ Do

'PRE.-‘-_REQUISITE_oBJEcT'IvEs_""_ SRR ST Ly -
e | ACTIVITIES |
PBE-ACIIVITY TEACHER DEMDNSTRAIION . "--_ T
Ask seven students t& come to the front” of the room,“'Naﬁe three students
to- make a ‘group in one corner of the. room. Say, "We have one group of size
.- -3. "How many. groups do we: have? . (1) Do we have enough students to make
- -another group of size 32" Cyes) : R = . S ¢
- . q-?; D e ,' - . J\ - e
 Name three,more students to form a. group,; in. the v1c1n1ty of the f1rst ;
group. . Ask, "How. many groups of size 3 do ‘we have now? (2) Do we have
.enough- to make another group of size 3? . (no) When we do w8 -have enough
~ to make a grqup, these left avers are called Units. How-many units are
_left over° Cl) We have: how many groups’ (2) how many un1ts° (1).
3 | Repeat this activ1ty several times: u51ng 4, 8, and 10 or ll students,c -
_ - but keep- the set size- constant. Because of- the dlfflculty, 0 units . should
";,be saved for last . Use 6 or. 9 students to- show o units. IS B
GROUEING BRSO e e /\
f MAIERIALS Counters L ~*13~”_;g¢ 7;-"f?f"f.32€:f:& - f: S :flf;:'ff;. X
= DIRECTIONS- Establlsh a set. size- to be used for.grouplng (start wlth‘groups
g of size 3 or &4; later use groups.of. sizZe’ 5 through 9.)-- Place-a sef .of ' R

counters xn front of the puplls. Ask them to group ln-the set s1ze.;-5_

EXAMPLE : the groups of size 3 from a set- ;ﬁ; '* '““/f:E;;i; o
Y ‘~ . . M O O s O \O
- | ; O CD CD : .__;9 C:)C) (:)(:)
’ CoRen oo o

Ask "HoW'many groups of 3 do we have’“ "How many unlts are left°" -Repeatt ' -

w1th a new set size.

s . . . -
L. - r - - . ~
. o~ - .
“ A _.‘ _L R ) - -
- . - \: ~
.. - - 61 - -
-~ - . . - Ta s -~
H . . . .
t - R
_I]\ -




oxXds

- -~ - P . S el - . -
Z < p R - - . g .
- Lo ~ -

- L ] Co o T T e o, R . e . Tl . S
- .- T . - 3 . - . . N . . . A N . : - e -
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iz 0 o‘?g‘ o O, e
OO oo = © . oo s

2y
e
N

3?3..vsnoz BOX GROU?ING .f_'{; R S NN ai-fﬂi'-;'é¢': el

MAIERIALS _ counters, shoe boxes-

DIRECTIONS. qutﬁsets of'cdﬁnters in boxes‘on a tdbIe or -around the room, . 7

‘Label the boxes 4,B8,C,D,E, etc. upils o

_ to match ‘the . boxes. Eave pdplls group 1n a set 51ze and record the umber o

ar: of groups and units. S ) : _ T SR A ”7;
S €. answer sheet: _' . e T e o

'gJ--'".5.'17- 0 Growes b U0 maitst [ LTt

kil

A TR R TN B s, e TP o

.. VARTIATION: Change the set size and repeat. . This variation should be: done: -7 .~
A R e

.?2::m51 L LA o K e
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'27-C s e e ST Reference - Number Relations . -

OBJECTIVE Ebdel g:oups of,groups, groups, ahd unltslnand/)ecord o f.f;”g;?f?ff:

- .‘-

COMMENTS See general remarks and models page.S?. . Be sure to spend/édequate
time on this, objective. Lots of moaeling should be done. Doruot_ ove to -

: Objective 28-C too soom. ... - - :
N .1 - ‘.~.—" . L .' . - . :) _A
PRE- REQUISI'I‘E OBJECTIVES o ze-c., e E . : e T

A GROUPS OF GROUPS

e

- '-.*’ ~-.' SN R —

MAIERLALS Mbdels from general remarks - page 57 i;. o -,‘,---

;

DIRECTIONS. Have chlldren group 'by ‘a set size and regroup the groups ‘to. make a
w\group of groups.: After 'several: examples, begln recordlng ‘the lnfbrmatlon as:

o e TR - -
IR R Groups of - GroupS'i[“ Groups 1 _Units -
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' Be certain to :mclude examples where puplls will need zeroes in one or two DR
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MAIERIALS '-Act1v1ty cards or'dlttos w1th draw1ngs of,grouplng models,tused.in L
B actlvity AL : k . y . .

’

DIRECTIONS., Have chlldren look at the draw1ngs of a model and record the groups
' Q of.groups, groups and tnits. . v 5 TR s .
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OBJECTIVE Replace a group w1th a. concrete representative for -a. group. (Thls re-ﬂi
fines the quel for.groﬁps and makes it somewhat ‘more abstract ) I T

- .‘ . 1 . .
" . - . . - -
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COMMBNTS This obJective provides the pupilawith experiences which -are necessary
' for the understanding of. place value notation. ﬁgain, be sure to allow plenty :
of time for these activities B T . _ : B AT

PRE REQUISITE OBJECTIVES : R r s

A TRADINGr CASHING IN LA T T e ey A

MATERS[ALS Poker ch:Lps, record:.n‘g charts - _',_ AR S A S
DIR.ECTIONS' Beg:.n with .several ch:Lps of the same color,, (wh:.te ) Choose a
-~ srouping size and have ‘the children model “into units, ‘groups “and - groupscof

-groups as. ‘before:: Choose ‘another color, (xed) and- have the chlldren-"trade"=7
.- ‘o "cash in" each. group of white chips for a red ‘chip. Choose another colizr, -
' ’ (blue) and have the children _"trade" -or "cash. in" each .gToup. ‘of - Ted chips . " .
(group of‘groups) for a blue chip._ Have the children redord the Lnformation. B
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Do several,examples w1th different group sizes. o ;f: ;j R tfﬂ':?’_;;;:-',ff};
I= -5 Dok ' Lo -
-*f‘ VARIATION- 1 ~Use any materials»that come in a° varlety of colors, £, g..construc- f

I tiom. paper, painted bottle caps, colored popsncle sticxs, etc. e _~‘f_,.g

.

) - T 3‘r— RS s .'*'-"'l
VARIATION - Instead‘of doing ‘all the grouping w1th white chips before beglnn
-~ ing “the: "cashing in" have the .children cash in, a. group of whites for a ‘red: -
3\j'every time - a group of whites is  formed' and cash ﬁ a’ group of.reds for a blue
:j;every time a group of reds 13 formed o ek

VARIAIION:a_3. If more’ colors are avallable you can do'further'groupiug;.”Eg.“”"'
_ .whites are units's - ', R L RS e A e T e

-a red can. be traded for a. group.of whites ;':Q-'; S B A
* "a blue ‘can be traded for a group of reds . - .- a0 o T 0T 0TI

| 'a green can be traded for a group of blues - ST B S '

a yellow can be traded for a gr%up of'greens ;;,_f;" o7 ,*;“igzj~“ - u,,:
B '-POSTER__S'“.AND pitros .. .
- ' ¢ N vy
"MAIERIAIS poster paper, mailers, dittos ’ )

L DIRECTIONS. Make posters or dittos with dmawings of models of units, groups

.[1’”,; and groups of groups. Where groups are represented by a s1ng1e objeet and. :
1,7 groups of groups are represented by a different obJect. ‘Have pupils record
B answers .on answer sheets. : ‘ -

. lEXéMTLE. white are units, red is worth five whites, blue 1s worth £1ve reds o, .:
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' GENERAL REMARK The following are pre-fraction activitics to familiarize pup:‘,ls
- L with one-half wone-fourth and one-third g
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29 =C T S LT Reference. ‘Types of Numbers (Fractioris‘)' L

,OBJECTIVE Identify and model ¥ of a umit. . . . - . . .

. . : - . ST . DR Sk . LR ceel T T I S
COMMENTS = 0 el e T e T
Lo e T R f‘.'-"_i‘ . ST T L o , R l PR

G oo L0 ACTIVEITIES o Tl o o e TAEE
, VA e T e e e T T Ty
M"TERIALS Paper, \taybns-,ls'cis,_sfoyx.'.s;‘ Lo Lo o

c 1.’_ Model 3; o the pupils by folding a sheet of paper into two equal parts

-

':‘-'--»-t\., .Intfoduce- the name one-half,  Discuss what % is, -Have pupils copy.-model, Y ou f

' might want thc pupil to color % of the paper to malce the concept clearer
- :2 Model 3‘; to the pupils by folding and then cutting a square of paper .into
LU two -equal’ parts. Have.'the ‘pupils ‘cut squares of paper in- half as many ways L
as‘they.ca_n., After doing this, they can use other shapes. -
T i ) . . . "(‘-

M_ATERIALS 'Use pic’tures Qf fractions, flannel—boara obJects show:Lng fractions
~',_ geoboards, or ia dittoed worksheet., All 0f these should show the fraction: -’5
several ways (rectangles, squares, circles, large figures, small figures etc)

DIRECTIONS- As a group activity using the flannel board, geoboard, or. pictures,
\ “have different children po:fnt out % or point to a ftactional part and tell: -

: rthe name 35. e TE : \\ .= _ RS o

5
: As an individual actiw:.tv g}ve ‘each. child a /orksheet show:Lng 5‘2' Have each
B "'_-:;-Ehild put A /ox"an X .on ‘as. mahy; h&ives® as ‘he -can’ £ind on’ the” page.' “Go
"‘-"-"“over the- page later as a group to: make sure everyone maflced helves’
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'- ‘30-C coo o L —_— '.r,‘-R'eferenc.e Types of Numbers (Fractioms) .’ :

OBJECTIVE 1Identify and model § of & umit,

e ' o » " - - R . - ) : - ).- o O S -

PRE-REQUISI'JZEO} CTIVE 29-(; - ,, s 4\ JE
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GEE N L ACTIVI TI ES . '. o “
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MAZIERIAIS See actz,v:.ty A (ObJect:Lve 29-C) T

DIRECTIONS- " Follow‘-‘_t" rectlons as in’ act:.vity Ac ObJective 29 except replace

% by % and fold. thef sheet of paper into. two equal vparts twice\- ol
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' '.MATERIALS See actn.v:.ty B (ObJect:Lve 29-C) : »;. ) _-;f'_ - IR RN S‘:;

-DIRECTIONS- Follow d:.rect:.ons as in activity B (Ob Jectlve 29-C) , except use
pi'::.tures,g flannel board objects, and. dittoed pictures of % :Lnstead of ?5._-
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, OBJECTIVE Idenfify(and model 1/3 pf a unit

-

. _ : : 7
COMMENTS Due to’ the difficulty a small child mig
~ three equal parts,

zt.have in folding a paper into
it .is felt that activ1ties hat 1nvolve colorlng pre-,g o
dittoed papers- mlght be best . o

. LT ._;S_. '
" PRE~-REQUISITE OBJECTIVES 30-C - |
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MATERIALS |

g SR .‘;fi:~;:fd »
Teacher made ditto, crayons, paste, sc1ssors, poster or constructlon
paper L y.,_:,. PR 0N

3 A¢‘.— : - " A - . .
Ti_mDIRECTIONS-

+ L Sl e
. - ___'\_,,_-: - . If-_‘;, . .- R
The-d to should contaln only one : fractlon.
';‘with obJects se ated in allfl/3' S..

“om- paper R

Example°' a dlttO {"Ef?'
Have pupil color and cut off and paste

L’.jB;. DITTO SEEETS U

-

B

LMATERIALS‘

v

1
DIRECTION$:

\jf crayons.

Teacher made dlttOS with obJects separated in 1/3
Teacher gives directions ‘on - coloring different parts,
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' 32-3.° R - e s S \ L Kef&kence . Addrtlon

o : o .

" OBJECTIVE .- Patt.ern,'an& repattern a set of '_given.\ sizé as many wasfs;as,‘possible'.‘

P s
T, o
.
4
.

COMMENTS = This is a non-wPitten activity,

_\';m;REQU;'slm-oquEgms.~- 21-c R TR LI SR T A
. - { . - ~ O

) A R ACTIVITIE?‘E
’&;AM,B,EEATTERNING ‘,x R
? MA'EE‘.'RIALS = 9 o'bJet‘.ts for each pup11 : o
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DIRECTIONS' ._ Use a set size. of 2= 9 and have pup11 make as- many patterns as : o
o poss:Lble. Have ‘the’ child’ talk abou.t what he ‘has- done. Sample. . Ye -
"3 possa.hle patterns of 9' T LR ) A T
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MATERIALS' D:Ltto sheet w1th a set of squar s_ patterned in a partl-cular set. size, e
o sc:Lssors, glue constructlon paper, Dit should have as many patterns’“(of

- -

one size) as-possible, ‘Example:- . L4 . -
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G:Lve ‘a: lot of experlence W:Lth one a_number before golng on~w1t;'n another i .
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”§2§J "€q t'd;'_T. A . - B . 'Reference - - Addition
_Acnvxng "B-.'. cont‘d N; LT - R S S
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e.ﬁIRECTIONé- Have pupll,cut outer border of pattern from dltto sheet Then have
him repattern by another~set.size by cutting s of ‘the patterns and- gluing
B them on the constructlon P per. Repattern 4'1) into 3's. Samp1e° U ‘J
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B ‘334'J _\ : o ) .. ¢ = 'Re.f.e—rence .Add:.'..t:.l-.on_

5 . . - .. L . ._

OBJECTIVE Repattern a set of a given size (not to exceed 9) to see how many ways
"4t can be patterned into 2 subsets and tell what combinatlons have been e
modeled. . - : : : -

. - . . - : . - L R

COMMENTS . This is.a non-Written activity. T oL

PRE-REQUISITE OBJECTIVES ~32.3 . . .- = .00 T,
. g_ - . . e - ; -

\A;ﬂ Monzzinc ADDITION é.-' o T e e T e
MATERIALS Any set of 9 obgetts and set 1nd1cators. Lo - .'. ‘_\dj-
DIRECTIONS- Hodeljsevetal’examples;usingithe s ame sum'and\makegthe;statementsfd;

~— P L P _

s

:sn"fdfplus 4lequa1s g

-

. -
> ) =

df*i>f" 7 pids.l.equals 8

_Then give “the’ pupil materlals to~see- how many ways he can model other sets- and:
verbally‘gake the statement about the sums, : :

2 '..

Be,bure to 1nc1ude zero, buw not the beginning example. “When all combinations -
~of a glven set size have been modeled change the. set size.. - e

. . B : —~ e e
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f;’B;- DROP THE- STRING A "%agt R "}l_f’j”'7. R

: ~ _ R ' T . AR T
MATERIALS Set of . Iarge domlno cards modellng 2-9 fand 2 large C1rc1es of yarn.-'
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: I lieference ' __Addition
— ' -
e R _ > LT T
DIREGTIONS: Instruct: student to drop‘ﬁne circle of yarn around some dots. Then
: encircle the remaa.ning dots with other yarn and verbally give ‘the equatlon. -,He.
. should make as_many combinations as possible. Example- .
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434-J f . , o R i T '.;' Reference :_A6dition
- OBJECTIVE Record models of equations, i
? . ’ . - . ' - . ) - -

«i-COMMENISTVDiscusthhe "plus” (+). and 2equalsﬂ’(=) symbols,

.. - - . . .. . C b R .

R v - . -

 PRE-REQUISITE OBJECTIVES 33-J . ... = =~ ' o

Lo . T acriviTIES | R
‘?‘v ‘_ . ;..l S _*_- S ) B . N _ '.‘l ._ '.' - ! :, | - !

A _ S , ‘."..'-‘

. . - . . L e

[ - /

Use aét1v1ty A from ObJectlve 33-J Record the equatlon. Have the pug;l wrlte

the equation. both ways, 1i.e,’s +3 =8 or 8= 5+ 3. Use sseveral dlfferent

R set sizes.'f T ,_;' ST e T B

e "

—

- - . - T, r - R . -

'--B-._ DUMZP JRUCK ADDITION AT . o

MATERIAIS Two- plles of blocks or: other - objects, a toy truck~ '_.,"
_DIRECTIONS-- Instruct pup11 to tell how many things are in the first plle. He
r#ng- then‘plcks them up in the toy truck (or pick-up) and proceeds to the second
pile.- He then tells how many. are in’ that pile:and picks them up. He ‘then
télls How many there are in. the, truc The pup}l makes the.oral. statement
13 plus 4 equals 7", then is shown the itten format-- 3. + 4 = 7 '
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" »35-..(: R : . . Reference Addition"- (B_asi’c'*EafctS%)

o o ’ S T ) \\

Yo

- '.OBJECTIVE Associate a set’ of size 1l0,with:1its word narﬁe of "ten" L

&

. COMMENTS ‘This is a non-written objective..

~ PRE-REQUISITE OBJECTIVES 22-¢,721-¢, 20-C, 19-C.. - .
_ — - SN ;' — S _,.I_: ' _vt;‘n_ﬁ_i_v _ .?t' J;,:aHs
- e e ACTIVITIES S e

AL PATTERNING 'I‘EN o R LT oL

_ MATERI’ALS Cmmters (Pops:Lcle st\;l.ck)s, hlocks, caps bu‘ttnon.'s 5 etc'.), .o'alz tag, |

-~

"DIRECTIONS- Have cIass get :LntB/groups of & or 5. -Giwve each pupil a plle of.
counters. Ask each pupil to qulckly ‘pattern’ the dumber nine with thc counters

 on their desks Jr a flat surface,  Tell them that- ten is 1 more than nlne and

ask them to make a pattern for ten, Ask each grouy to make as many patterns
.of ten as they can. :
'Later, ask each group to copy the:Lr patterns of ten on oak otag posters. .

\ T

[cTDD'i\‘-DDoDﬁA*'q Vg[jfﬂj--“
'5TDD_7uy, 0o . -
leo ODDD B

FRRN o) 0o - SR Y b A S R

I v o L Lo ]'_g,at;ei:ns*than little ones..

_REFER ‘1O, ACTIVITIES USED WHEN "LEARNING 0 COUNT 0 | Fo_gi!l( VRTHER " ¢
ACTIVITIES SEE PRE-REQUISIIE 22ec.® \ _N_D‘m-. FURTHE!

RS Cimes e Tl
,Epa?e - 4,/4,,/< A OGN R SE

. I <

-0 D LS l-inch cubes make ‘better. " e
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'36-0 L I s 'Re‘fe‘rence‘. Addition/ (Basic Facts)

' OBJECIIVE Group sets’ of size 10-19 in groups of tens. and units.
P L , : - R

COMME'N-TS Take your time on th:Ls objective,_ Note in.Activ:Lty ' that the pupil
is to record ‘tens and units on a—chart. C ' Record fourteen as

‘ 1 ] & ¥ > mot as 14, -
. : - ~ . N . : . ’ : ' ’ "" »
' PRE-REQUISITE OBJECTIVES  26-C
. . ACTIVITIES. . wrf_7;,.f'1_. D
AL GROUPING BY TENS R | '

N \JMA'I‘ERIAIS Use models as shown w1th General Remarks on page. 57
_ DIRECTIONS: Repeat act:Lv1t1es for grouping with ‘groups smaller than ten. « Use -~ -
the' same recording ,form (ObJect:Lve 26-C). _ Limit size to 19. = =
| T ~ R

s [

graups I » -unitsg - o '_ )

B. BEANSTICKS R e e
- ' o < A e

MATERIAT.S. Beans, glue, tongue depressors._ - . o - _

DIRECTIONS’ - Give: each child 2 tongue depressors, glue, and some beans ( at 1east
10 but not more than 19). Have the children group théir beans in groups of-

10, with some units left over.- ‘No more than 10 beans may be glued on each,
L tongue—depressor, but every one has to have 10 beans before. Jthe child can start
e gluing beans on his second stick. When everyone is f:.nished,, recard the groups

and r.m:l.ts in the .same form as above. Ce s o
. : - LS
- N ° - : -.‘ - ) o J\‘: . .‘o »
: V:\' - T =
o = . .
&= - L v - o
o e :
S - ) .
-'ﬁ\
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' 37-CA _ R . Reference . Number Relatlons (Place Value)

OBJECTIVE Learn the nameseof . the numbers. from 10-19.

=

— . » = =

;3§OMMENTS .Hereafter} ten is the group size used to write our numbers. ;'{ ff{}”_

-

Yo .

" - 5 ) P— . . > - B Pl 4
- ’ . - ~ . . . ) . .-

L=}

PRE-REQUISITE OBJECTIVES _,és,c LT AT

-

il TAGTIVITIES

COUNT 10—19 ._.'.:a"" ._‘ ‘”'..._' . ., :

MATERIAIS oaels, chalkboard - S A

. (-' . -

DIRECTIONS- Tell the .pupils the numbérs larger than ten have specyai\names

'B.'_‘

Wet e

Model a Broup of ten and one unit and’ te11 the pu11 that we call this - number
eleven, Cont1nue to record e1even as: A ST e
i tens ) un1ts
S E

. =
5" - . . . . N ~ . V . . . - .
Model a_group of ten and two units-<-call the numherjtwelve_and record it as:
< - ~__"tens | units . T
o ] 2 - , T S -

-

'_Introduce the ‘rest -of the numbers up to nineteen as- fast as the puplls can

remember the names. There will be lots of naturzl review 'in future exerc1ses

K3
1

' guantltles Have the pupils do the modellng o B

.
&
‘

. L B 8.._, . : .
. ot N - - ‘. .o S o

- 837- Y

IText Providad by ERIC.

Repeat actfv1ty A from ObJectlve 36-C an& associate. names. of numbers w1th the“’

A
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' - 38 < ) . Reference  Number Relaﬁions (Place Value)

OBJECTIVE Write the numerals from 10-19,

i
- . . P . - . . . . . .. o e ) o . ) Lot
r J_\ s ~_-.‘ g . AR R & . \ . -. L ) . o ‘,. 3 . - -_-‘ N - -t _-. ~_‘~“.: '5‘ L
~PRE-REQUISITE.OBJECTIVES . 37-C | L o

- “,. Do

ST R N ACTIVITIES B S A
A WRITING NUMERALS FROM 10 TO 19 o

Ve et
-

MATERIALS Chalkboard dltto and models.‘ _ U .

DIRECTIONS- Show puplls that we. usually write tens and units W1thout the chart
. _tems units: . . -; L ;-7 - IR - '*;
“ﬁ' - 1 - 3 - 13 : o \) : .
R o1 g8 - 18 ' ) - B
1 N 0 10 o :

VARIATIONS' o
’ - A) Show thc puplls models for numbers from 10- 19 Have ‘the puplls wrlte the
numersls without the chart., Have them read the numerals, ;&
B) Model-write-read many times, . Use.posters, answer sheets dxttos, and,woqk
book pages. : A - 7
. C) Reverse the.*rder- read a number and have the pup11 write the . numerals and

A build or draw & model firstrat the chanmoard and then ‘at his seat,
. © A ) . . ) .




' 39-J i | ! -:-¥51§ S _ -RQfErenc@"iAddition ';i,

. ‘g :._:"'a -
o

_A. BASIC FhCTS-ADDITION . Co T ,fﬁ?

.

. [ EEITEY R - L . . ! I

L .. B R S A P

.

. . T

E
T T — — e
. P

.,_» .
PR

o~

PRE-REQUISITE OBJECTIVES  34-3. 7 ... "o,

. S . .
P ) - 7

R - r
i ACTIVITIES,

_'_4

.;-MATERIALS Egg catton W1th cups numbered 0, 1, 2, 3 4 5 tﬁgﬂsmall'objects_

‘Make a list Sf at least 25 pa1rs of addends and thelr sums, 11'through 18,

(beadsy buttons).

DIRECTIONS: Teacher places obJects intoéegg cartons and the student adds the
combindtion. - - o , N\ C

. VARIATION: Have'the' pupil toss the obJects nto the egg carton one at a time,

then add the two, numbers. . _ S co,
h . ) T .

-

‘ NCTE’ Use other egg cartons with larger numbers to contlnue through sums up to 18.

-7
v

B.‘ ADDITION-BASIC FACES . " .7-’, S

MATERIALS Pa1r Qf dice ‘(can be made from wood cubes or sponges cut into cubes)..

DIRECTIONS.' Roll both d1ce and add the two numbers shown. Have the puplls count
the ‘spots on the dlce.. : - o ’ o : ST

C. LAY OR'IDSE.“L T s f-?l

. MATERIALS - One ten by fifteen 1nch playlng board. of heavy cardboard two sets of%

1% by l%-lnch cards to each set and each set of a dlfferent coloxr tagboard
answer card. e . : o

hDIRECT'ONS' Draw a line d1v1d1ng the playlng board in half (flg. 1) and then

divide each half into 25 spaczes, 2 by 1% 1nches each (flve vert1ca1 and flve
horlzontal rows). . _

Examples: 9 + 9 = 18,75, + 9 =14, 6+ 5 =11, §+3 = 11 74 11°= 18,

S DL e e e oy
. : . Y SR . ) o T 2 o
- R % L ;

o - . . N o A - . .|

o A Y 1:4

. page 96 blenk

A e Wl *

OBJECTIVE Internalize basic addition facts..\ (0-18) -~ . ¢ LT L -:;_G:i

ébMMENTS‘iee definitions of”"internaiiZe" and "basic facts" in'gdossaryt'; w“iﬁ{{f-r‘
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’ r ¢ he . - . . \ - 7 - ' - b - ‘ I
B o N ] Y Y T I ‘.jf' e

-7 39-F “comtdd, = . L \; e e e T T Refere.ﬁce {Add’ition _!"
P “‘ﬁ' \ . | e ) B “ t . Lo Lt f"& T e - g ‘. . ":' e
7___4{,‘ N —- _._',‘;’__v._,-t’_l_,,_.nl".;_ ~-»-’~—J~‘~ S e s ;T% - _ ".,»T_, Tl _‘ - :‘ r o <‘_\ B _ l‘ i S .

S - e : e e e \'% A
g - - K R, N . '»-_” v ) ' \'_“ . ; '~_‘" L ”’ . i - : : -
e A Q AU T

* C. Cont'd;v:t O . B - o T .

& : . .
S o S} . o ' . Lo . - o
v - . . . G . - f . Ly
- a . o . Cov N . LT o o RS
. PR

. Write the sums, 4n. Jumbled order ‘hn each half of the playlng board, position~
' .ing the numeralks - so that the’ player can read his half of the board,- ‘(Players
. - .face each. other; . nUmeraIs should. be" right-side-up for each player ) On each
‘1~iset of 25 cards wrlte the pa1r530f addends one.palr per card : . 9 §?

:i%?hf a0 o o 7‘.‘_p ;1_m

A_‘.-‘

'-Make an addltion table and mount 1t on a’ card o
~ the game or‘put near thejMath‘Resource Center for;cont f , ;_:‘ _;:Q<’ .Et}{l.

7Each player is to place his addend cards face down 1n a stack adJacen to. hlS
end ‘of the playing board. The turns alternate between the two players;3~Th
first player wil¥ turn up 2 card in his stack and ‘hold it so both he and ‘his.

:opponent can. see 1t 5‘ : el

The idea ls/for the player to place the card on its.correct sum on h1s side
of the board before his opponent can name the sum, ° - S y_ -

The player loses ‘the card if his opponent names .the sum before the caad 1%

played. If the opponent wins the card, “he" "puts Tt in his bank off the board.

Either way..;.the player lays the card, or loses it....the Play goes _back. to

his opponent who repeats the procedure- picks up a card ffom his stack
;shows 1t, and tries to place it correctly before it sum is named

~

] .The game: continues until each pIayer has played all his cards The _one with
. the greatest number of cards (those on his half of the board plus those in

his bank) ins the- game.

Players.use‘thebaddltion tableutolbheCk their.responses.

4."
- D. ADDITION'*CONCEN'IRA’I‘ION SNl e e T
. v . - - ) " . " ) - ,‘
MAIERIALS twenty— two inch cadrds. ' AR o ﬂ/ :

DIRECTIONS- List “12- palrs _ addends .and thelr correspondlng sums. Write-a R
' pair of addends on each of 2 cards; - write thelr sums ‘on the’ other 1z, Put, o *‘ﬁ:
the addends and their sums on she answer card,’ Place the 24 cards in a: g :ff
.manila envelopeu The answer card-is to be placed in- a separate envelope and _ -/

attached to the’ back of the manila envelope .. . R ? i o S

L "h . . X . L s -:.'

-

The cards are to bé Spread face down “on. a table. lThe first pIayer‘may-turn

¢ - . - i . :
. - : co Y
R . . R o L. e S
EQL/ : L _ ' et Y
- . * - : ; . . Ty s
- -.88 é’ : S f S o ’
) B T ) : ) - ) . : e W
. . : - . . 1
Iy
. . . \ . -
) - . ’ .
i : S
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' 3923 cont'd. .. e
B G
: C : - . } . \
D. Cont*d.. viot, .
LW ' ; - e e ' s
' 1 ®c e ° * « e

up any two cards(: If the two cards are'a a:tched palr--a pa:.r o dend N
(7.+'9) and its‘sum (16)--the player -plafes the: pa:u? in-hisg card)“3 son.
o the table, . If the cards are not h matched pair, “the player turns m fac
‘_‘,5‘ down in the:.r original locations and it :[s the next player s turn ' ' l J
'Play continues unt:Ll alf pa:.rs and the:Lr sums have -been matched at whlch .
time the players use the answer card to check . their accuracy. The player e 'j

with the greatest number of correctly matched pa:Lrs w1n§ the,ﬂ ame_ L e '
P - - I T I .

. - . A -
" 3 S, e ] S o o TR ki -
. - - oo . . Lo \

.&‘-

commﬁ"lons R s \
. Sl . ~ - LTI, v I
| MATERTALS: Any set of 18 obJects. o, i ¥

DIR.ECTIONS' Us:Lng a set s:Lze from 10- 18 have the pu }ul gr'oup the set in tens ) E
and units and record it, He then regroups in 2 sets of size less than ten S

‘; and records. those numbers. The. pupil should not aust a11 the combinatlons ..
of a set 51ze dur:Lng this f:Lrst activity.. ' : :

- Example. e : o l}epattern': e

v .

] |

- Note: Give expe'rvi‘enc_e with | aentences. of__."b‘cth" types'_,' 12 =8 + & and';S + 4 = 12 7

- ; " : SR N :
R ._' - . R ’ . - X _.A
3 « a ~. hd .:._ 1'_
.‘ P - ‘ﬁ . :
. VARTATION: . SR I R
}/i L . ' LTS ’ . '
“NMATERIALS: Same - .
- R - - v
. . . , : p4




'f'VARIAIION;

ﬁnnmanm%
‘than ten that give a given set’ size botween 10 and 18

-
; .

LY ﬁ‘

zero. .

~ .

; ’ ﬁ:{':'ampl'e:'

'~

c12

§

»

Cont;'d ._:p\' g

L'/"_.f Do

Ba\qe i)up:.ls now record a11 the combinat:.ons of Z sets of s1.ze less
Be certam to\j.nclude

12
. 12

o onon

O T R R
- :_y., .t

.

"o
+
w

g
4+ +

>’.M £|6urel

.o,
.

* combinations of 12

La~ -i -

LbSe.

Rt

‘,u

N S__.t»

81

K23

St

N

 ‘,€1

o

<

I8

-S‘

=

S\

;- 21

ay

Fas

e

N

T

> .

1.7

Ed

¢

v

\2

.~

as

V1t

13

2

13

15

‘ftff§

_;(L57

-17 1.

T

L - 90 -

.92 .

e

. )
N
e
c .~
- *
.
.

P RETI : SRR T - .
- A " " "l .% Reference  Addition .
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'f' q0?C3J  o :f?jf”é : S, Reference.. Qﬂumbéi_Rela;iqns'(Place»Valﬁ%5 .

2 . Cr e . o - - A

——ee

—_ gB\TECTIVE Learn to name the numbers and write. the numerals 20-99,

v - L. - o BN =

, ‘\.- .‘” - ."_" T ‘ R ’ N .-..'.‘ ‘-. N R - .:"‘.l. '\.- v' . " ’ '
‘;-_ERE-BEQUISIZEEOBJECIIVEsaj533€C5 375G T T

O

A\MING mr. TENS e DT e e T {
MA}EQIALS Chalkboard R R TR ¢f@i’ﬁkaﬁifgfﬁf'7;5;;l-- '“ ( u
.-_DI§ECT10NS&Z Iell;the-pupiis thy e g
. chart of tens with no unit

™ . - . - - e /‘, R - ..
t the groups of trenjhave spec®al names. Make a

e . -
. N
. -

S LE LT ‘ S tunits AT N T \As the ‘ten is W'rltten, tell
S . K = R I T }.\_; “the pupil--"We call éne ten; tenm,
©® ¢ ' -ii .- " two tems, twenty; - three tens,
0~ . N.eeo T thirty,etc."" o

0 - . ,

5fil1 CSunting by tens, naming each décade correctly, °
. ’ t”i' I . R AN . . .
B EXTEND ACTIVITIES USED IN OBJECTIVES 37-C and 38-C TO INCLUDEgNUMBERS 20-99.

) N . - A - R . LR ) LT S . . - - ) e

- . . ‘.-_’ . e
T . , B L
. A T, o= - S =
Do . AN [
- - > e
N - . - . . . . . L




. ) ~_: . .: _~‘ " - DT . ) - ) L 1\ o . |
:’41-J S e SO Plgferenee Adgg.c'i‘cm_"_j
. - . L : X - oo ‘- . A ) : ‘._-‘ - -: “'-;‘ ) . o , B . .

*'"“'“OBJECTIVE ~To~ pattern and: ‘record'-addittorr—equations using:Wct equationS""““"“"
plussetsofte)m T e T _ _ ' S L~

T .

: Q&MNTS 'I'his objective emphasizes place velue m additlon, o -. -_\_. ‘- L E

PRE-REQUISI'I‘E on.nzcnvzs 39-J§? o oy

Zr/§ s : .acTIviTiEs . - . % T LI B

— v“'-f—‘“‘\~;;,v';ﬁ;, . R .15;‘1_».»‘
- AL PA'I‘TERNING AND REPA'.L/'I.‘ERNING B S AU I SRR e

‘/MhTERIALS A set. of 30 obJects per pupil s ‘-"‘Y";_-_"

DIRECTIONS- Have the pupil begir' ; th 8 set of size 18 or 'less - Pattern into- _
T -two sets of size-leSs than.tey, Record “Add ‘an - addltional set of ‘size ten to
.one of the two sets. Reco_ s/ Repattern and’ record the sum, = -

-

\ L -_.. :‘\L X . - .- i u",‘ I J . \ ‘ k,

- EXMIE_. R A . . The 'fo, lowi: s‘n\ows how the reco d:mg '
S L T C - ... - 1is done at é¢ach. step, resultynggini
' N L ' - . -~ - chart at- st P 4y, . . T

Ly - ' L RS

Step Z oo . ‘O 3 . "A "8+ 4 =-12 )
A - . : R MR B . e
- ag Oo oL o O O '- R «
. }» e . Q0L : ’ L . S 3
" . > . Of . ' v % &’B' .
- -2 “~ -'. -‘7:._... - k . X B .-' (" -
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Addition '

ng«——-\_,. .

41:"'3 Acent.'d. | . B ;_ ' ~ ) erence
"_T‘_"l'“ "l/f";"' “_“'*‘_'-_"‘_""“’“' Tty T T “:' et T ~~ B P i \r‘ e S e e S T
SEeR 3. o6 ool v VL&l £ | 8+ 4= 12
B < - S B 18 + &4 =
o oo L ) E e
— ) oo e oa - J
. . i : O E ) ! & . .
\\OS ,ooo ) - \» - xS
>/.v - 2 OO e. : 4
~ — t " »
. r . .

i

12

IS
|

wl>

= 22

~

‘Re t steps. 1-4 th:Ls tme adding
“t ten to. the four :Ln step 3 and ;' s

r % - \ o o

. i‘ . .-
- .,_.- ' -~
record T o ST A 8+ 4 =12 ..
L - 2 i B | W84 14 = 22 )
« .0 _’,_ ) o i o S = C - . - R - . e .
_ _ . : kN : : 2 .
— B"_ Anou/ ' : _‘ | . | | - , DT '-_ - g V.‘<fq; 7. M
: SRR : Tt AT g "\

MATERIAIS A set of 40 ob;;ect@per p'upll

| DIREC‘IIONS- Same as A except/%et of size twenty is. added ~either to. -,
‘one ;0f the two sets or ten to- each set. __See -éxample’ on next page. ’

g
>
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' 41-J  cont'd. }i,t ; L S N Reference éédiﬁibm

-

. . ‘.- l'< .- \‘
o .t . RECORDING .

St fl: CoenL
- : SO o T o ce oA

Q
ol

. co Oo ' 3
“Step 2 oo oo | - A 6+ 7 13 - ]
- 0o o0 B SR A - i
7 ’ » - o - .‘ ”- > . -
\/ . . “' - - i . > ’ -
g o - So _
SteP 3 /3§i oo A 6 + 7 13 i
9o oo B | 16+ 17 5
‘{\ - R ) o - R T~ ]
> 5 ) N
S of - - T
O oo N |

Step 4. . . SRR T - A 6+ 7=13
ST e | B |16+ 17 =33~

- RN SRR - SN S

“all twenty to -One set and then ' . . o
'the other -set- in step. three,'and : - ' :
. .record : o

o XY= pr=) C> o _ O 4 cL -
S ,OC.’%\O e SOTS - O %S‘% _®2 TA Co L &
§° ¢ 'Repeat steps l=4 e adding Lo T Y AN T S R
5 ttge, , Ll

B

26 + 7 = 33 ..
o RS

. - z:i A 6+ 7=.1'3. g o~ S
. B "6-}- 27 ——33 ."/‘..

A

- - ) .
‘ . - - J
2 - - A - . -
p T : - . .
e " ~
LY ‘ ~ -
A * ~ - - .
- " ' -
. - a - %
- 4 . "
- . -~ L ° -
4 e ’
- - T T——
. L
- 1}
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' 42;3. S Coe a ‘. :.‘,. ?'i Reference Adaition
OBJECTIVE Model and record the 'dddition of 2 place numbers whose sum is less

i —than ;100 R, _:_;,,, I _ o S OO SO U TS
COMMENTS .
PRE-REQUISITE OBJECTIVES 39-3,. 38%¢ . .. L

LT _.'::abl' ) - : : . ) . ., Lo
A ACTIVITIES _ - o SR
* A. ADDITION MODELS .

‘MATERIALS: The models on page 57, chalkboard, activity cards or ditto.
. / .
DIRECTIONS: Work with small groups.” Each child should have a set of models for
tens and units, Review modeling a few numerals--56, 72, 20. Ask the pupils
* to make a-set of 42 and a set of 19. Ask them to join the sets. When they
have joined the sets, ask, "What is @he sum of 42 plus 199" Their model
"dndicates the answer. - o

SAMPLE MODEL: Straws and rubber bands. T
. N . . . . -///
- @ @ @ @
19 -—57 g 7 ' , : R
. * (JOIN SETS)- - A S ' .
| . ) pa ‘ } Co- ' : .'
. A e - R _
42 3 19 YT . | y |
D LD bt ||
» - :/ V ‘ | : ) ’ - ' i
) - Tens | Units - .
6~ = } 1 = 61
v “_ \- . - A * a
' " - e - ’ ) ? o
- N 4 N
. 8""'= - J
-97 ="- ;

‘Egﬁﬂbiﬁg 70 bkbﬂk T _ ?: ) _ o . S 5_



. Reference,

5

42 -3 Cont'd.
/
/
‘Eicampli?: 42
- / +. 19

/

NOTE'

have if I join the units?"
“many tens is that?"

P
&

‘units are left?"

42
+ 19
11
50
61

1

-Encourage working ‘from right to left

Record the "1¢

Now ask,
. Record 5 tens and ask,
altogether?"

The most likely answer
: in the tens column.
‘Record the !'1" in the units columm, -

Ask the pupils
S 1" 11"

>

"How many do I

Then ask,
“Then abk,

-~ .

_""How many

"How

"How many more tens do we have?"
"How many,

Record 1 unit and;6 tens.

‘Some children will élrea&y be able to.remember the ﬁen, because of the

modeling experience,

56 -
+ 21

=

70
77

Oroo

56
o+ 21

Provide practzce dittos and workbook pages.

L models.

]

Don't hold these pupils back,

-

43

+ 28

11
60

71 -

43

+28
' 71

!

~

K

. L

. v

27

S+ 33

10°.
50

. <60

N 27
+ 33
60

oA

N

-~

- Encourage pupils to use the” .

Continue with examples:

o
N
o
l\
=~
\\_ -
o
e
E
v
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Addition -
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T 43-3 . "; ) . . e . L Reference "Adﬁitioni—f

i3

-

OBJECTIVE  Join 3 or more sets and repattern the.final sum to show tens and

" units (if the sum_is.greater than-10). .- IR B . . i;:.

COMMENIS Include the empty set after the puplls are ‘comfortable W1th‘the
- act1v1ty. . “ L . o .

— =
N e . L ..

. ; 3

. R 4

-PRE-REQUISITE,OBJECTIVES -39-3 - ~ | . - s
3 > A ) . . . - - : '~)- v e o

N
~ - T .
. -

Y. ACTIVITIES - - p e

[N
A

P Y
< . R - N . - . .
- .. e

*A.- 3 AND 4 ADDENDS - . - .

.DIRE&TIGNS

? ) ) ', ' : ., [e, fo Yo QO

MATERIALS
paper, . . - .o ‘

o~ \ . . _ ¢ ;

‘Ask the- pupll to place a set (not more than 6) of obgects 1n*zach 13

Have him make a drawing of the séets and .record the addition" -

. -

3 or: four sets,
sentence under each set as he moves the objects from one set to the next

5(mov1ng from left to right). At the last set, have him repattern the.obJects

« . to show the 10's and units,
SAMPLE: Pup11 mlght fil} the sets and make a drawing of it llkesthls.

- - . . . o0 oo.o %

L™

Using . the actual set, he should, mové the obgects fxpm Set and B to E and record:
3+ 4 = 7. “Then he moves the objects from E and C. to set F and records- F+1=
He. continues until he JOlﬂB set D and recor&s ‘them, Repattern the bbJects into

tens. and unlts. S oy T - IR . -
B . o . '” - ~': . o 6_

8.

-
h

-
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43-3 cont'd. - -
_"_VARIAIIbNE“fnﬁéLa”GéitiEéidféﬁﬁiff“'
] . 5 R . :_ ‘)- . N
? -LS - ; - :
+2 I
.10 KRN .
'+ 4 » b ! \;
14~ '
-c" . .- - N

LoD

"+ Lead pupils to think the sums like this:

. J/ﬁ%$23
- B. - BRACTICE ‘ADDING 3 AND 4 RDDENDS.

— -MAIERIALS:' Dittos and workbook pages;'
2 . ' D A\

N - - . . . v
L .~
o -
. . k. o
“ »
- ] .
- ‘:i’- -
] . 2 —
—T . s
; ) - s [y - \
-
at .
X .
‘ - - N .
. >
-~
>
- - -

. ~ -' ’ - 100 -
<
- 4 - =

b -

fofEépord this way:

think 8-

think 10

think 14
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THE NEXT SEQUENCE OF OBJECTIVES ' )
- DEVELOPS 'THE IDEA OF PLACE VALUE )

" IN BASE TEN, IT SHOULD BE NOTED e .
THAT THE FULL IMPACT OF PLACE T
VAL.Z DOES NOT COME ACROSS UNTIL N\ . .
THE NEMERAL HAS THREE . DIGITS . - ’ -

%,m‘fm THE ‘PUPLL UND”"RSTANDS THE .
PROCESS - OF FORMING GROUPS OF : : N

= L Al .
GROUPS (TO FORM HU'NDREDS IN BASE { |
5
TEN) HE IS WELL ON HIS w_pr T0 -- : .
SCMPREHENDING THE ‘PLACE-VALUE .
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SYSTEM. ° s’
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"44-0 ‘ o ' ) -, | Reference Number Relations (Place Valué)

OBJECTIVE Rensame group of\groups as hundreds and; learn to name, the numbers and-
record the numerals 100 to 900 by hundreds. <

s COMMENTS No groups or units should be.recorded in this activity. = -
- . : @ o C

.
< <

e~ - -~ -

PRE-REQUISITE OBJECTIVES. ' 28-C, 27-C, 26-C

SRR o ' ACTIWITIES 3 |
- . ‘ - ' . Pl 4 . .'A. - .
A. HUNDREDS ' . ' L : o, .

x

MATERIALS: Multibase rods and squares (tens only), paper ‘and penc:.l for . )
-recording.. o i . - . . .
~ DIRECTIONS: On paper, pupils may make a grid as foilows:

2

: , Ten sets of ten - Tens ’ Units
. ] . (Groups of groups) l (Groups) ‘ S s
' Puplls will have_a square and ten rods. They will® arrange the 'rods on the o
square until it is covéred. The sqUare will represent one group of groups, .
ten sets of"ten, recorded *o. . , . «
- : _ Ten sets of ten - Tens . Units
- . .- (Groups of groups) |[. (Gxoups) :
% : = - ~ - 4
* : . ~ N -0 ~ 0 .
- L L =2 0 4 . 0 - -
¥ .Two squares wou’ld; -~ 3 E ‘0 ., " 0 — “
‘be recorded as- i ! v
. Three squares. would be/ - -
. e " &,

~
I’. -

- -

At ‘this po:Lnt the term hundred would be sub‘stltututed and the- above process

repeateda "'Hundr\ed is a name for ten sets of Yren." s
. L _  .Hundreds | Tens | Units \ . -, ' - :
) - T . - . - 1 : O - O oo N - - . ‘ ‘ kY c
] . . . _— . 2 . . 0 o - . ) . .

T e - 3
If there is one h.undred no- tens; nQ units, the name -of the numeral is 100
(one hundred) Cont:_nue the record1 and nam:_ng process to 900.

b ) v ‘1”er } R

[Kcae /o’?- é/&nk L . B B

»

Full Tt Provided by ERIC.
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44-C

‘Cont'd.”

Reference -

Number Relations (Plaqf Value)

If }1u1t1bas¢ materials are not available, the teacher can cut strips and °
squares from construction paper and use the paper in the same way.

._\9"

e e e e e i e 2 et e e e

A\ Ot - v
e .
A&—
SqQuare

B. REPLACEMENT

‘MATERTALS:

~

Toilet tissue tubes- cut to be no taller than 10 poker chips, colered

blue with "tens'" printed on the outside; colored red, with "hundreds" printed

_on the outside; an assortment of poker chips (red blue whlte)
penc11 for recordlng.

DERECTIONS- White p
"would f£ill

é}\xe

T Hund%eAS

er chips would be used tp represent the units,
ue tube w1th white poker Chlps

paper and

/
e pupil

The .teacher -~ould then ex-

L_ plain-that one.blue poker chip could be used to. represent the tube full of "

"> white chips (the tube should be kept for reference).

‘If the pupil isn't sure,

repeat the process until he can see that the blue chip can be a simpler way

“.-. of showing ten (i.e.

1 tens represent 10 units).

Next, have .the pupil place o

10 blue chips in a red tube and replace the red tube W1th a red Chlp. This

can be recorded as:

[}

Hundreds

4

Tens |

Units

R T

0

0

-

s
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. . Reference Number Relagions (Place Value)
w S - ' ‘

. -
Y

J

OBJECTIVE Name and record hundreds with tens

COMMENTS No units should be recordediiﬂ this activity.' Pupils need to learn to~
. write and say the numbers from 110 to 990bw'tens.

[
-

. L] T -
L3

\PRE-REQUISITE-DBJECTIVES 44-C

) B -
’ 1 .

”

>

) . ACTIVITIES . ) e

A. HUNDREDS AND TENS : i e
MATERIALS: Culsenaxge rods’ and squares, (or multibase blocks); paper and pencil.
DiRECTIONS: On paper, have puplls make a grid as follow - -

Ten Sets of Tep Tens
(groups of groups) (Groups)

.2

-

Units

- . . . ] N Py
. Pupils will have a square and more than ten rods.

Pupils will arrange rods'
on the square until it is covered (there will be rods remalnlng which cannot
be placed on the square) °

13

o

. For examp}e, thlS m;ght occur, . = ' )
. T . Ten Sets of Ten Tens
o (Groups of Groups) (Groups) Units ~
_ ~ ' ~ 1 1°. 0 ' &
- » y . -,\‘ R - . ) - -
“. — e . . / .
. After the pupll has done .this activity and understands the recordlng proc
cedure, alter the recordlng,model as followssz-. , -
- * ‘ ) e < L4
Hundreds. Tens ° . Units .- = . -

. . ~
¢
. - .
P € -
4 ~
. ' .
. ~ - . »
- . - -
N -
- . . .
- N : L}
— + - b
-
i) - i
Tt A l J'\' ’
- ’
- ¥
- 105 -

{



45 -C Cont'd. " ' Reference Number Relations. (Place Va'lue)
& ' - . ' :

— ¢
— .

Na-me and Recor_d as- Vf70110WS .. o o “\ V‘ - '_ .‘ - “""“’“;v”“'"‘j_’_‘_“‘_“"“? )
A :

o s ‘ _ Hundreds - ‘Tens A Units
. Name A . ) -

. t. - . )
. . ) -
i "one hundred ten' b . . 1. 1 0
“one hundred twenty" : T 1 2 0 _
- o ' :- L. * 9 ) v * - K . s
\ "'nine hundred ninety' r . 9 9 0 -~
: . - . v ) ) Loy . . '4
B. Modify poker chip activity B from Objective 44-C. B
> R . Tl
' \
) - :
r 9 ;A , M P e .
o - : \ - . - <
. . . ’ _
4 ) ' :
¢ 1 - ~
J -
iad é\ ' v - »
A- a N
- “‘ h 1 -
. > - 8
- N . 4 . . '{ .
. ) . . &
. o
- X o
g . 2 -
2 ~p ] ; ] - ‘
J
) R h . .
. T T~ - . . : . . .
' = - PR ‘ )
1 e '
- . s &y ~ ]
. e :? * ’ ’ . .
. . . i > -
- I ’__ o - - ’\P 'J
, - 1 J () . \ |

Q - . . . : ‘ : : *
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' 46 <C ) . " Reference Number Relations (Place Value)

QBJECTIVE Name and record hundreds, tens, and units;

COMMENTS Puplls will name numBers from '101-999 and record ‘the numcrals.

.

" PRE-REQUISITE OBJECTIVES g%-c

T o o ) ACTIVITIES ’
A. HUNDREDS, ‘TENS, AND UNITS. oy

MATERIALS- Chisenaire-rods (or multibase blocks),’squares and units, paper and
pencil. . - )
NOTE- Poker ch1p act1V1ty can be used if u1ult1base rods are not avallable'
g constructlon paper may be used to replace square rods -and units.

a
¢ L.

DIRECTIONS- On paper; have;puplls make a grld as follows:™ .-

- . . -

~% Hundreds = - | . Tens . | . Units

’.- - ' -'..‘ | .:'.'_ “'4. i L. LS l lllb_ .7“*_ I » ‘ .A /

' ,'.»":‘. ﬁ :' 1} ‘ ’ )
Pupils will have had prev1ous experience modeling and recording ‘Hundreds °
-and Tens and should have llttle dlfflculty modellng apd recordlng unlts.

-

EXAMPLE Record and name. as. follows. ’ -:, - K . 'Q
o }—" e HundredS~ | >< Tens: - | 7 Ugpits Sy
: Sf)? — ——= = 1 . ';rg(/ {!\ (}ﬂ 1 T
FREN o -

Z Co s e = e S .
f * NAMEL oo 3 o c | $¢ﬁ?¥
(@) ‘One- hundred eleven. o IR S
.'ffﬂ* ’ Contlnue-the procedure until the student 1s able to 1dent1fy and record

3

. numerals to 999 (nlne-hundred nlnety—nlneﬁ.

‘e

x
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47 -C Reference Cat':egories' (odd a;-‘(d Even) ’

'\\ Rt ) ’ . . . ’
» OBJECTIVE" Name the even and odd numbers from 1 to 90, .
e S . R SR —
COMMENIS Definitions of even and odd are given.iz’activ1ty A. \\ L
p | . \\Li -
. \ / - N ( \ v ) ’ . . )
" PRE-REQUISITE OBJECTIVES o - S -
ACTIVITIES . S

-
>

"

A, IS THIS NUMBER EVEN?

MATERIALS: Any set- of 20 objects. ’ N e j

4

DIRECTIONS: * Step-l. 2.~ the pupil a chart .and some objects: Starting with a
particular size, =. ~m if the objects ¢éan be repatterned into 2's with no
left overs, Record on the chart, yes or ho. Use numbers 1 to 10, Tt is ‘not
necessary to take them in order. |, Cp '

' - ~
' . J
N . ' ' Number Even ¥,
1 .
2
) . 3 - a
\’3 4’ s - » g
- ll 6 \“-} *
: .7 .
9 N
- 10 -

. . -
\, . . . - -

Step 2. Explain that evern mesns n left overs when patternlng by sets of size
two.. Those numbers listed on tne chsrt that have no left overs are called
even numbers, Have the pupil inse - the word '"yes' or '"no" under the even
column. ; ) "

-

Step 3. Lead the pupil to understand that when namlng the even numbers in -
order, he is counting.by two's., . » .

-

B .
Step 4. Explain that those numbers tkat have a left -over, are éalled odd.
Have the pupil make another chart like one below. -Have him name the odd

" umbers orally., . 4 . _ e . N
[ : '
- - o
: ’ 107 ~ :
- 109 - -

FTS

[}{}:a /o? é%snk‘ | ./gf‘; ’ . _,"“ B e '5}::'t§, ' T

wll Toxt Provided by ERIC ¢ ¢ -~ L




P

‘Step &4, “The next player from each team will come to the front of the room gnd

a’«( . . ’

v |‘ , X D ‘: . . ) . ’ ;i . ‘ .
47 -C | cont'd. : % & R Refercipc*é,Catééories (0dd and Even)
Step & cont.'d CH&RS;Ea" 0dd Numbers . Even Numbers

: ' Y 1 . 2
. ' 3 ' 4
o 5. ‘ .. 6
R " : L7 T 8
9

10 “‘ a .

*Step 5. Have the puplls continue llstlng numbers on the chart in Step & with.
without the patternlng of Step 1, as needed. \ Have them stop at about 30, j
- -
Step 6. Spot ‘check each pup%l for recognition of even and bdd rh numbers up/to
99, An example is - to give him a list of numbers- gnd have hlm_place them under

' the correct headlng as in the example below o SN
A 2 X . ) . L Even ’,, 0dd S .
- 41, §4, 73, 89, 96. } . o 96 -89 e ‘ : ~
‘ T S s 64 v 73 T
‘ R ] 41}, . -
e | v . ) : \< - \
) B. ODD OR EVEN T | : | : '
oL ) . o . . . egé
| MATERIALS none, < R e
DIRECTIONS-, Step 1. Divide the class into 2 evenly matched teams. One team is .

called "odd" and the other "even", |, i.
- . - ) * ’ : L
Step 2. To.play the game, 0 ne member from each team will come to the frOnt\:fi -
the room, The two children will stand back to back, Each child will hold
up any number of flngers on one hand, Each plqyer must not peek to see how *

many~fingers his opponent Has/ralsed; . - {

-~

Step 3. “The Test of the class quickly counts how many fiﬁgers-the two together -

have held up. .If the total is an odd number, the 0dd Team scores one, point; ~
* If it is 'an even number, the Even Tégm scores. Instruct the pupil to raisz

his hand if he sees his team has just won a poTrnt. The score is recorded on

“the board . . -

B,

so on.} At the end of the playing tlme, the team with the highest score wins,

R
.

= 110 - ' T .

"t
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| 48 -C .. R ' ' " 1+ Reference - Categories (0cd'and Even)
- o - . L . a - .
_* OBJECTIVE Identify oddness and eveness  in;relation to additiop, LT e

T COMMENTS This® is' pre-activity work. in prép_aration .for= later work with. j__nteg'_ér-s: .

% h ) _ ~ : /’ o tE -
PRE-REQUISITE OBJECTIVES 47-C - . ST .
TR R : R - 2 . ‘ .

- & T2 - g " * [} kd . *

Ca B - - =" ' - e ‘s t . .
.-l oL S - ' U
- L : ACTIVETIES - X A
A, EVEN + ODD; QDD + EVEN - '°° N T
e . <l i : - > Toae o : , PN
MATERIALS: D:.tt»o sheet and ‘penc:.l (see .examp].e he;,ow) NV T ' U
DIRECTIONS : Puplls w111 g:omplete grlds.- T .o ' SETE .
' . R o ' - N - o ’ )
L] ) - : - ' - i A o~ ©
+|°2] 46 78 - +| 11 315 |7 pee . o+ 2141678
2 s ,'\4 1 _ ) “-1 :
A g 3T . 3 {4~
.61 3 ) 2 5]
. -8t 7 7
’ . . R ‘ .. .
. Compare the answers.in each grid. Ask the pup:.ls "Whén we add even numbers
to even numbers, are the sums even or odd?" * 7
"When we add odd numbers to odd numbers, are the sums even or odd?"
" "When we add odd numbers to even numbers, are the sums even or odd?"
From the yaformation aboue S .
1t seems Like... B - :
L Now
. -+ O |E ave -
‘ - xhe
R R B T pogils
means even, - ' N ‘ ._(,o'rv'cs?t"-*q' =
o o I~ T E s :
’ 3v\a
- )
(=3 e ’ } . - .- )
' = i = _ > L
B ) - : Co S R
e 190 |
! - w -
% - - 111 - - ' { .
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' -49-C L S R Referenge Cétegories (Odd.and.QYen) .
. . . I R . -t -
B - 3 - - °

OBJECTIVE -To show-fhat"Ih the place-value’ notation, the Tnit dlgit &Etermines
whether the number is qdd and even. - = _ . .

A
-
=
- . < 7 Z - - - oo
o 1'— r-( .
’ o . ~ - - v — g 3
L4 - - - v - X -~ -
-~ — - hd
. L4 - “ > ~az__J -y 3 -
) - < . .
v s L, -
¢ "

PRE-REQUISI‘J:E OBJECTIVES 47-;;. e~ T T T s SR
e ) .. . 1-753,7 - ) = . s W - ! .' )

- , R

\ .
P . . ) - -

s e e T "5' < aACTIVITIES -~ —- -~ . 07
AL ’D'-l..ZV'.'[D]i\TG;I..ARéE‘SETS INTO TWO'SETS.THE SAESIZE .. /{0
~ . L - ) P
MAIERIALS Culsenaire rods (or multibase blocks), or construction paper cut to
_};_ represent squares (100's), rods (10's), and units. R
. e . ‘ﬂ L I 2 )
D]RECTIONS- Model 327 — -_’ — Cemme o . oL
. . ’ N L+ ‘ . 2 * ' . N
. s - - - agw” . . P :
> . - K v o oo - » Lo .

Step 1. Seﬁﬁréte the hundreds into 2 groups. , | - - o [

for rods and separate.
&
- .
- ':ﬁ‘;-.-.-
, L
= 3 - -

E |
/.
L

. Ask, "Are the hundreds even7" (Yes) , - L - - v
g Recoyd the.answer_on_the_ghartf" . oo " '
~. ,'~ R - 113 - .

: > (//

+ = . Y

ERICE ve senk. ™ g
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49-c gajx":d

- P . o~ /r
. ; )
-
A >
. > o)
- H
- ) i . )
. Cn
Sn - : o= 4
C 1 . B H & '
=N -t P K ’

o -

_ Ask,. MAre the units even?" '(No_)
Record the answeér_qn the chart.

P

" Step 2. °Separate the tens into* 2 groups L ] e s
L 4
Ask, "Are the tens even?" (Yes) ) ;
Record the answer on the chart. . ) .
Step 3. Separate the units into 2 grpujié . v ’ -



- N . g -
< 1' : ® N . v‘..»~

4’\

. . .
. . ) ! o d
- 0 0 - - -
. . . . f s S A
. B . - . . P 4 7, T : KRR
. . . s N L. - - Lo
. . . . & V- . ] . 2.
: - * , . . e - . . - e s .
. . . i . . Rt 1
- e . - . .
- \ A
L. 3

‘Are the Are thé"j.;f,Are the - Is the_a--fufhkﬁ

.+ . hundreds ‘tens | _umits -, . | . whole Jpumberiz.. - ¥
- . - . even? "~ even? .- evemn? .7 -~ even?' . '

ML N

ety

e | . - ~ B o _ | Lo
Use many ekamplés.So that the pupil. can reallze that the hundreds and "’ tens,v_m’
are always even, and that if the units are even the whole number s even.

. - e 4 AL
E - . . . /f i ST e

‘Thls is, of course not , the only way. Experiment with several ways of d01ng
this and use the one you -feel most comfortable with. ‘You want to lead the f
: children to the realization that hundreds and tens are even. This may take -
- many examples and quite a bit of time Don't be afraid to take the necessary @
_time and expend the needed effort? as this is good experlence for the -
’ W children in worklng with place-value o _ _;& :

. 7o
< s . ) e 7 . /o

R < \ L _" .. . ;. “ ° - ) . v
~ B. 'PLACE VALUE DECIDES'EVEN AND QD . . ‘ L /- o
MATERIALS: Clear p1ast1c cookle containers,-numbers -Eut from old calendar,w
masking tape _ . » _

- -
~

. DIRECTIONS: Use masking ta%e to label each compartment in the cookie tray.
A : . . Y T L -

— -

) ﬁHnndreds' t~ Tens - Units } S -
5 _ N P N _ ), o o S

N . ' ° . ' ' . - . . ~F,
Get an old-.calendar .that has large numerals on it. ’ Cut all the numerals out .
. and place them in piles in a shoe box,. (All the numbers together.) Write |
- a number on the chalkboard or ovérhead projector and place them in the correct
" slots in the_labeled cookie holders. -Now, read a sumber to the pupils and =~ -~ -
have them selecﬁ\the numerals to put in the. cookle holders. i

~ i P -

-.w e T e ll-rlls-__

3

..A
x LN :
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o - . £ ’ L ¢ . : - - L k - .
49-C  comt'd. .7 . - °  Reference’ ‘Cat"egoriés (0dd and Even) _
- ' . o » o . . H X . ] - 3 b ) - .
. ce 'n B -' o - B - ] g e T . { AR B ) D ..

NOTE T0 '.'IEA Drill pupils on. this activity until they understand the .
operation\ : Ha\?e the pupils read the number aloud froon.the visual aid., Then -
place them in the slots. Ask, "“Wﬁat mmber is in the units place"" Wheéh the

answer :Ls g:lven ask "Is it odd or even?" Then ask, _"Isfthe. number. odd or ’ :

T 4 - ~ \. — ~ . . . ~ .
,_.v . . R - |;> Y . . .‘. - y
vznxAmxon; Use a chart like "this: T :
t '{‘- ° 5 . Y . - & . .
o e v 7 - ' ’ ’ - ’ . - - -
s+ ¢ %+ - -Bundreds. |’ Tens | Units’ B oS .. “

v -
"’ - - - - M 2 .
. . X - :
Follow the same procedure as above 2 i, J .
- ’ ' / .’h - - : ) . By .
5 - o / 5. K p -
/- < ;
- * ' i
. _‘—_" < ‘\:‘/ . - . ;‘ Id .
B i . R ) .
\.- /-7 : .
o : - 4
. " - - - -
) < o L‘; o A » -
’ hY ! & N - i -

- - A4
o - '4
. .
n \l\\ N [-3 ~
», oA T
2 S
. - had
- 2
2 - : : :
. < ) : - N
- - .
. . - - *
- . - s -
. v -
- o N e bl £ Py
‘. . ; - rg iﬁ - . ~ “—
e . i
ey - . . .
ey - T . o .
> . F < 3
Lz
- - cr -
. o ' 2 " :
- .
-
& o 3 . 2 :
. . " 4 -
. . .
B - . i
- - .
* . ¢ + .
LY . ° - -
- N
i .
' - <J . “
—_— . —
i ~ ~ . e ) N
G ) . - - N
N [ E - . . A S e
‘ . ° . ) . . P o v . Y . . . .
° N - =116 - : . : - LR
’ . ) : ~ . . .
’ - - . = ' - o .

T : c : . :
. . N - - - . o



~ 50-c .. - o ) IR .Refefence © Number Relsations

| L ' ‘ b e T s N - < : T .

-. OBJECEIVE Name the numbers-and record the numerals 1000°to 9,000 by thousands,
s - P , TONEL ‘ . :

. o .. Y . A ~ 2 ) . . -
¥ D S o e,
i B ] . R - . - ‘ .- L . . \\ “-‘._ ) Lo .
* PRE-REQUISISTE OBJECTIVES 44-c_ e - .. *
- - - ' " .\ - ‘...1 . . s - .. '\' . é’ .; S ¥
oL ~ "~ . ACTIVITIES . . .. . -
. e = 5 e T o o . R e
A, mousms o - _ T N C ok
A ~ . ) X * °, _‘Y
N . - \ - . o -

METERIALS~‘ Cuisenaire cubes, sqhares (or multlbase cubes and squares%;‘or-

poker chips, tubes, paper and pencil, o . ; o P
3 ~ ) : S

¥§DIRECIIQpS-‘ Repeat act1v1t1es descrlbed in ObJectlve 44-c using 10 modehsof S
100 ta build model for 1,000, (Ten multibase flats form a thousand cube.) -

. . . i R , . ) . . £ ., . ~. 's P
C . - M ‘ ‘ V.l“ . . . ‘ . ".-- L:.‘ .
-'naﬁaqg angfecord as follows: .-
. ‘thousands’ |* - hundreds . | = tens

- -1 .0 . ' - 0

2 ) 0 . 0]

3 .- 0 0]

- . _ a . ~ . \ . . » ) o -

*  Name: one thousand, two thousand, three thousand =~ ". R L
. % 7 Introduce and stress.at;this point the correct punctuation, . .
Example: .-@nstead of the.recording- above, we write 1,000; 2,000; 3,000; etc..

‘ . 7 o S . Lo P s e
- " P I . - LR . e M PR .

3
#4"

- - hd -
- - - @ . . N
« 7 % .
- . .
. = T .
- 1 e . -
. . : \_
N - v' .
- . .
. - . ~ i . )
. - .
. .
- - 1 - e o
° - - ’ . g >
° -
e \ § - . .
- - s <
'ad - Q -
. .
- . o 1
. - F) .
~ 2 CT l .
C a7 "
~ ! 4 .
. po - N
. .

--,. & C';
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2 - -

- W / ;. Reference. Number Relations'

- .
- . ~ - v
B . -

-

OB_JECTIVVE. Name, t.he'r‘mmi)e:x_.;s-,- and record thejnumerals 1,001 to 9,99,9.

o sl =
c‘ P 0 - LN ! ) b .
~. ~

4 -

>

’ T CQMMENTS Stress at thls p01nt that the punctuatlon begjns the:namlng process.
Ex:” 1 26&.....'one thousand two ‘hundred svcty elght ' o . o

-2 001 ....'two thousand one" .- . o , .
- . - . ot 3, - - '\/-"" -
. ? = ‘ - — . A ’f'g- - - : . =
' -o&T - .")_" . . . .T . - .; ' .2 _‘,u oo
PRE-REQUISITE QBJECTIVES “44-C 7 * Lo I T e T T

-— = .

L | .. ACTEVITIES -~ 4. * : - \

A. THOUSANDS, HUNDREDS, TENS, AND UNITS

> : . v . - .

"MATERIAIS: Models developed for44aC e
. - - . . . -~ -

'D¥RECTIONS:. Modify-fhevAgtivitiesuéiﬁg thousands. | R

-
$ .
. . . -

2
., - . . ; -
Thousands - Hundreds - Tens | Units . - LT
- = . = . > - . ' ’ § )
* . S s e - ‘_ . o . -~ g
- » -~ " R -
’, e - kg
. 1Y
P s h - - o R '
- . .
i [ - 3’.
k% . - -
. 3 )
e | | . |
- g s V ) > ’
4 = AR Vv
- t - ' - - : ~-
. \ 7 ~ Y
: o o .z
. ~ - N - ' & r
&~ o h .
. K - v
& }
s e Y ’
5 e . . - }
. N : - = ’ [ o
. . » . - Y .
. \5 A . ¢

- N .
.- .
- - e - * . - %
.. N . 3
- .
" ~ ‘ -
. T b
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~ 52-7. o i : - - A - Reference  Addition
- . - .. N . . e - ] &,’ - . ~
OBJECTIVE Solve 2-place addition problems withoqtiﬁodels, L - ;:
T ’ 5 1 7T j - 7 )

_ COMMENTS Activity A w111 be using models for sums pver- 100 but the end obJeotlve -
is to, do these problems w1thout models. Drill.is important.

~

, PRE-REQUEE,III:; OBJECTIVES. Z;-Z-J ' - s . s “‘,'n". , .' )
R _ \ .-’ ACTIVITIES & N+ = . .
A.. FROM TENS. TO HUNDRED . - oy DN L S
' . P . . . A |
MAIERIALS Mbdels for hundreds, tens :and unltsq : . 4'7.f%45 .

DIRECTIONS \Fach pupll should have a set of models. Agaln ‘he models two :sets C
"and jains them.‘ Thls tlme he Wlll need to regroqg tens ipto hundreds. .

) - - .~,“ li-é - . .65 .‘-‘ S L :3‘!
R Y 2 N S + 94 ST A N ‘ .
_ . o % | - Y C A :
-Agdin some pupils may automatlcally exchange 10 tens for a hundred. If not “ask,
if there axe~E€nough tens to make a hun&red.‘ Immedlately, follow the. modellng
with recordlng. L . : . _ .-
_ 47 . o 47 L , : e
L - _ + 68 - .or -+ 68 R . _ - L &
. _ S 15~ - . S R SRR N
° ) :\;‘;\__ - ' 100 - . . g - N "_g :'-'. T
. .. - 115 - ° I . : - [} - _
Cont@?ue previding praétiee'wit;\tbe models readily available.
. - . .. | . & | ‘ ~ \-
B. PRACTICE . - o Lot R O
) o L o ) . \ | . 5 X
MATERFALS: Dittos, drill sheets, workbook pages.\\\ R / B > L
DIRECTIONS :*—Provide practice in .every way possible. The more ways you caﬁ?giveq
the.  child ®kperience wifth addlng the better. .This-is a good place tq;intro-‘
duce simple word problems. .. : _ e
1f you decide to do this, make it a part of your language arts class having*
the pupils teill and wrlte about experiences they had .had worklng 51mp1e add-
itien.s Then fpntroduce problems you have made or found“ S : '
. . L : - - . "! ‘ - :
' e ‘g . 3 | - N . ) . ~?\/*' - . - ,‘
i . >~ . . K ’ - _.")‘ . ;‘. . ) =
\{ . N ) . i . . . . .ll l-.J ~ ] %
. . ’ . . ) TR ) . ' ot ' by L
¢ : . . - 121 - ° v e s -
) _’ - . - - - - - ) . T et
'apdc IZo A[e.rz(' T ) . N . o -
o R . T
B - v» - '9 % v
e d K
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EOf/egampIe:» 489

s - & - . - ‘e Id
e . 1 . . “ Q . ) ~ . . v . —er
; ) . X ? ~ . L
55T © . -+ .. Referemce ' Addition
B -« . v 'S o . ) N . '.-‘ - ‘- ) -~
OBJECTIVE Model and record the addition of .3 place numbers. E
b T * ' ) : [N e | ¢ ) . - =
COMMENTS ‘Do magg,examples.) Sums should involve, both three and four ngce num=
bers. 2 : : ' - L ) A
- 'PRE-REQUISITE .OBJECTIVES 52-3 - - - -~ . . 7 ..~
LA T T  AeriviTies | e L
- ' B _& ) ° - .’ . :- Lo J:‘ . N . -.l" .
A.. ADDITION MODELS ° - - SRR : e/
MAIERIALS liodels for hundreds, tens, and unlts o R .’\;,

DIRECTIONS. Mbd1fy the modellng just’ done for addlng 2 dlgle numerals to include

T hundreds. Have pupll first’ model an addltlon problem u31ng flats, rods, and‘

units.  «~g

4 +°23 .
L}
R4 .
~ v : > :
7oA
- o
cat
- -~
z - .
.
)\
. Y R4
P r3 ‘o
?;. . .l
N \_‘ K . , ~
@ @ .

.t ”

.' . ) -" '- . ‘ ) . }f?/‘\#‘
X : = e . T ™

Regroup the models ahd replace’ 10 rads with ome flat, 10 ﬁnits with one rod -

and record the sum.

A Y

~



:Z' - . ~ ’/. - 1 ~
R
A - . .
Y = N :
- o ¢ - ' " ) ? 2
54 =J - ud : . Referénce, Addition .
OBJECTIVE Solve three place addition problemsg without models. T i
A i _ PR _ . e .
- COMMENTS  Drill is important. -Use ditto and workbook p*ages for dril_l.i'. e
N - - ” LN :
. ’ ] ) ‘e \'.' N - . -_ I » ' .
PRE-REQUISITE:OBJECTIVES 53-7 - ' ‘} .
. . - . . ~ ‘ _? .L
. : e ~ 7
? : hd . V‘Vb 3 -

, ’ ' ACTIVITIES* ° AN : :

7 ) . o . 3 <. o
A, RECORDING ' — . T
MAIERIAIS Ditetos”, workbooks. - : ® - o
DIRECTIONS' Repeat activity;A, objectivé 53- w:Lthout t.\vs:Lng models. Enc-'ou‘rage . B

- add:Lng right to left by recordlng from rig t to left - B
- - \647 S  ear il -
i Y27 YN w327 SEAN
1 . A .. 974 » )
- 60 Lo i
_900
. 974 - Y
Encourag‘é the shorter process with pupils who are ready for lt ) f{here a "’carry?"'
is< involved, let them dec:Lde how to keep track of it, ' - |
W *
‘ . 3
1 r - =
v ', . F
- o -t L
= . = N s~ 3
2 . . 7 % a ) : . k‘
Q - E —"_‘15: o »
T, \ ~ ‘ : { ’ ' 2
P . T : - A} ) . ... (\
: A ¥D‘/«_
- -xr Aie 7 bw
- @ < < .
\ ) ' ‘s
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GENERAL REMARKS This next- sequence‘of obJectlves glves the child experlence w1th

- - and develops, the idea of linear measure{ . ; - .3 ,
.8 ',!' - .’ . ®

\SS-GU | T . : o - Reference Geometry

s~

OBJECTIVE Measure lengths of objects u51ng non-standard units = to recognize
;a2 need for a standard unit. of measurement., :

A ’ ™ $ T - - o .
; COMMENTS Use the fact that the puplls arrive at a varlety of answers 1n the ac-
, thltleSth establlsh a need for a standard unit of measurement.

- - . < “ .

2] ’ . -- » i . ; . . » ['
- PRE-REQUISITE OBJEéIVES | S ) R
. ~ Y - - _ P . . i 3 )
ACTIVITIES
AL 'MEASURING LENGTHS ., =% . =

R. 'MEASURING LENGTHS L ™ T S -

‘MATERTALS: arts of body - : . . ' 3

DIRECTIONS : cRildren measure a given iject using feet, hands, fingers, -
~arms, etc. uggestlons for obJects are£w1ndows, doors, desks, tables, halls, -
rooms, bulldlngs. : .

Ar

C. MEASUREMENT |

- . R i . R

| . . v ‘ . .
MATERIALS: see dlrectlons : i C o €« - : »

] - -

DIRECTIONS: The. following are glven as suggestlons of what one mlght o to.shar-
pen the idea of measure, but are suggestions only. Some will be used, in suc- -
ceeding activities as we move thé pupil toward standard units of medsure. .

(1) “Have the child fill .a sma2ll cup with beans (anything small, uniform in shape
will do) and thén ask, "How many beans does it take to f£fill the cups?" The.
child has measured the cgy&c1ty of the cup in beans. .

A
& - .

115
- 2 2

L
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>

v

. . / Com
(2) BHave the child count the number of tiles in the room, across

-length of the room. He has then measured the area; width,%and

tlles.

%
5.

(3) ‘Have the child count the -numbers of his hand widths it takes
the chalkboard. He has then measured the chalkboard in hands.
thing with an eraser.

..a
o

L

-

“the room, the

4

-length in

to go across

Do the same

v

5

(4) Have the child'count the number of drlbbles it takes to get from one end
of -the gym to theyother.- He. has then measured the gym in dribbles.

7

P \ . . /e .
- . . . “ - -

D. "WHAT'S MY MEASURE?"

MATERIALS: Various objects

'DIRECTIONS: Have the children use their hands to measure their-desks or tables;

Be sure they understand that they begln at one edge and measure how, many-

;hands it takes to get to the other edge, rounding off at the end.
an arm,

- next measure their desks’ using a book, - then a shoe, a pencil,
" objects, and then a ruler. . .-

" let the children compare their measurements and discover the varlety of ans--
wers when all measure the dume desk. .lead the. .group 1nto disccvering that ! ;.
- the ruler gives the same measurement for everyone. The purpose is to under-

-

stand the need for a standard unit of measung.

»
. \

.E. STRING MEASURE : _ . = .

as-

MAIERIALS:;fString; answer box
3 _

name, or make- a drawing of the obJect,they think the string measures.

drop their- guesses in- the answer box.- At the end of the day, take the strlng

Chlldren

othéer

DIRECTIONS. Dmsplay a.plece of string that measures some object in the room* .
such as the width of a chair, 1ength of the chalkboard eraser, height of the
" vase ‘on teacher's desk, etc. Children take a paper and either write the

Ihei

down and have chlldren,prove which object was the measurement of the day-.

- . : ' ‘
%

F. . LINEAR MEASURE: -
MATERIALS: -See next page. | -l-l o~ -

DIRECTIONS: See next page. ,

;‘

.\




55.-@ \cont'@; - . .; A o ' "_Refe;ence ,.Geometry

A long time ago, before there were no schools or hooks or teachens it was very .
7 <lrd to measure the 1ength of almost anything. Inches), feet, meters, miles—-
:{' all of these had not been invented yet. - _Distances were ‘only roughly degcribed..
‘The Indians' .said that one v11¥age was\ so many "sleeps" distant from another
 village,..or that the- length. of -thé summer was so many "mogns" Some of the
old-fashloned terms for measuring- length have survived until today. For, in-,

!-stance we measure the helght of a horserin "hands", like this:

. - . : <
N - ' : . - - .

-

T T '_"'. - ] J\/\*:/ .
How many hands w1de is your desk? ' hands™

How mahy hands hlgh 1s the top of the desk from the floor9 .

$he,end of vour thumb also makes a good measuring tool.

: ’ - -' - .-* -
. . . /. ks a
How many '"'thumbs" long is your math book? - / . thumbs.
7 ‘ . N
How many '"thumbs'" wide? ' thumbs = .-
.How many Fthnmhs" wide is your desk? - thumbs
Is a '"thumb'" longer or sho:ter than a "hand"? . S
Compare your answers-with someone else. . o
Here is a line called AB - ____Able . 'B.
Take a strip of paper ‘and mark - - '1ength of it like this:. e
g~ Lk ‘ - g 118« - \:
’ , - B y J,'-- o ' h o : .-
Is AB longer or shorter than a 'thumb'? . VS . .
Is . AB- longer or shorter than a "hangﬁ? o "¥ ' .
> . ! <. - 3
.1 -
~L . . . : -"
. S - - 12%2 ’ .




55-G  cont'd. ) ) ~  Reference
f T X ¥
, - S .
S S . - B - .
o ~ ] - T . — . . ) -~
How many AB's is this pieceé’of paper from top to bottom? ~AB's.
Which is longer, AB or FD? . . . Tt ’ . ) .
X . L e ~ - / . -
. ' . . ?\ = _ . : .
Y - F c. = — v : Lo D - C e
s - ...J_v\"”" _’ \- .‘. e . ; . N
‘Whlch is shorter . AB or HO? - ' .. I
3 ‘ "-;“ - S - - - o . - .- - ‘ : h J':\
S e 0 S - : ,
HOWde ABxand MY compare’ Lot v o e .
. : . : . c ) . : - . . g
M . o - . -.-'{ . e v - - PR O . T 4._’\

Which is 1onger; AB or SK?
- o T <. : ‘3 - o
‘ T ) e. e
- Its full name is AB Line
-~ s {}-.j_.. -

v

. SRR
You mlght have wondered what else AB can be called
it is abbrevn.af:ed like: this, KB‘

Segment.
! How would FD L1ne Segment be al:vbrev:i.ated‘7
Abbreviate HD MY and’ SK Line Segment. a . . .
. A,lime segment used on rulers 1s called an inch N .
Thls is what an lnch looks like. : : ' o _ o T
r . l,. - T - T . - ) ) ) ’ N b
. - lnch,.\ , © - - T J i
. j . = ' - - NS
S i
[ .
. . j .
} . .
- f ) v ‘ *
" 1 . - e ¢
At . - . ﬂ
fos ) _ ' ).

L ‘, '.l." . O
' :/’. | ' o ' . . E
] . N R -
\. - 130 _ .'__ _ -~ L e Lo - :
Co .o T o SN s
. - Y
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Here is an inch ruler. -How many inches. are shown on it?. L inches. '
- T : : o o ~ . . i S _ﬁf o
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. 56-G - L ) S . Re‘f_efeflcg Geometry
OBJECTIVE Use units to measure'length of a line. - N

COMMENTS Pupils s%id use both. English and metric syste

. Do not convert

"""" T —but use ﬁoth at - same t:.me T .'}“ R I T T
%-RE_QUiSfTE- OBJ‘ECT;VES . ,

f o . - | ACTIVITIES . .

A, mASURINé LINE SEGMENTS _ / - -
MATERIAH.S: , Dittos; ceﬁtiﬁzéntéx: and inch rulers.

DIRECTIONS Prepare -a dltto somewhat llke the following.
are exact and not fractlonal. - ) ) . :

How ma_ﬁy' inches long is each?.

@) e © " inches
@) VR _ S inches v
@ T - inches * .
| -"(5)""(;—(.): - | in;:hes
. E-4
d B ~ I .‘ 3 S - 133 - )
EKC%,}& 132 6/an o | : | ...l,)"-}./-

Be sure measuréments

>
! ¢
’ .
‘e
.
f & L4
.
& -*
- S .
.
/



‘' 56<¢ cont'd. - - . : .- o co T T Reference  Geomet
. = : ! ' r)'

“ 1 Lt o . . s ./ -

A cent::Lmeter is this 1ong | '_—‘ - : _ v
- Is._a _centimeter. longer or_shorter .than . aninch, S

Measure these line segments W‘lth 9‘our centimeter ruler.

ay: : - "xi- - ;
@ ‘ | i
@)
.(4)' . ' | e — o R
) . - -
o

?NSWE‘RS: _(i) i o centimeters =~ . ‘ o

- . 7

’ . . ~ } . . “- ) . . - ~ .
(2, i 2 . centimeters® o D oA

N L

. R
P

_DID YOU REMEMBER TO WRITE THE WORD CENTIMETER IN BLANKS (3) T (7)? = =~ .

Y

R

ey S .
1) L. .
.
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57-6 - - o - - -°  +~ Reference Geometry -
OBJECTIVE Use units to measure perimeter of various geometric shapes. p
COMMENTS Make ‘shapes in act1v1ty B exact measurement, not fractlonal.
o Activlty B is a pre-multlpllcation activity ;"wmmi““wh_;“mr;,WWWJM_M_MM_ 7
PRE-REQUISITE OBJECTIVES . 56-G . e R ) Ty
.y . - i .A- .
. ‘ S . ACTIVITIES
g S
A.. MEASURINGCOMMDON THINGS ' . .
: - . . : . . « - S M
'MATERIALS: Sufficient rulers, yardst%éks, and meter sticks for the class.
’ - o - bl .
'Have_pupils.méasure ehose common things abouf.;hem.} . . N
- ] - . ' ’ . ' "/( :. -‘.'; “‘ o ' '.» ~
. : . taa . 5.

DIRECTIONS=

@x : . A

3

-B. PERIMETER CENTS .
'MATERIAIS _ Dittos, rulers, pencils.

Puplls should measure perlmeter of each figure to determlne its
cost or find the sum of the léngths of all the sides to find the cost in-
Teacher flxes the cost, for example, 5¢-an inch. : .
Put your’ ‘answer on the price tag. .. .“ _ ’

DIRECTIONS
terms of price list.
How much is each_shape_wo:th’
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-
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GENERAL REMARKS The folIOW1ng three obJectives have the purpose .of: extendlng the

idea of line and def1n1ng some- relations between lines, ‘
¢ . N BN . I S

b

58 -G L "_ | ' ' K _ Reference Geometry

—

OBJECTIVE _ Qi__s_tigsg_igzx_éemeegliLe__énc_l__,__Liae_e’ﬁam_er_l& e

4

e

S - -

. COMMENTS Given two points, la line passes through them and extends 1nf1nitely ~

.a, far in both directions. A seggent consists of the two p01nts and all the

i _goints,gg_tﬂe line between them,

: . . H . -
\ . . . . . >
. v . : . -

'PRE-REQUISITE‘OBJECTIVES 7-G, "5- G ' ‘ L -
S L e e 3
A . ) ,
_ ACTIVITIES )
A, 'LINES - ST e T e e
: ~MATERIALS: You may dupLicate sheets like this. i - .
. ; _ { | /

. ° - . . ‘.
e - v oL ' . L T

i

. DIRECTIONS: ® Two points on each have been giﬁen names- so that we have different

&

. . N P AN . R - . [ e . h ) @ I I
.

.names to use in talking about the .five different lines. ~Ask,"(a) Which
draw1ng shows line AB? (b) What name will you use for the line in the. next
- drawing? (c) Which drawing &f a line is in.a vertical p051tlon on the page?
(d) The drawing ofllnecm.ls shorter than the ‘drawing of line {J but what.
shows that both of these llnes g0 on anq’on and ‘never end?" . 4 . vt .
" / . * : St e T
[P ‘ - . - \ ‘
Note to the Teacher: Stress that capltal letters are used to name p01nts-and -
that two points on a llne ars used to identify the'line, - S

/

~

NOTE The draW1ng below shows' a part of.a line called a line sggment A
line segment "contains the two points at its ends and .all’ the p01nts in be-<

tween, ' ‘ . . s
Ao _ : ey

We call.thé part of a line shown in- "the draW1ng above "line segment -AB ¥ _
"Points A and ‘B aré called. the "end p01nts" _ Slnce a line segment does not go
on and an, we do not draw arrowheads. : ~ fos

L TBRT s

- -
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58~ -éoﬁ_t"d. _ ‘-L - ~ Reference Geometry

h . ~ r ) .
e N A

& . \‘: : . ) ) . . . .

..
) o .o

L

B. EDCERCISESONLDIES R s o o

MATIiZRIAIS- Ditto sheet:s with various lines, line segments

Ask the students to tell which drawi.ngs Tepresent lines and which

DIRECTIONS-
('Note- Duplicate the drawings or draw on-the

represent line segments.

challcboard) : Vi _ . : T : S :

|® - ' IR e -
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296 = —— Reference Geometry

- OBJECTIVE . Tearn anduse. the QEEEEE;E‘ 5 ~—Ta% -
yextices, lines, and line segmentsg, }a eling techniqge to Iabel points,
Y J P

- - Q - . - .- )
fy,_ - .

,M99§y?§£§Lw?yifﬂffé§?§uff“}fﬁfff?%_ffMEQ99nven§ionladqp;edmby ﬁ9stwpéghematigianslmm

_/‘ . . Y \ ) l e
1 ’ - .
;4{5%;?EQUISITE OBJECTIVES :
1 [ ! - ’ .
Vi T

 ACTIVITIES - \Qf o -

N

b

o
AL
~4ﬁ$TERIALS:.~Cyalkb0§?d, ggome;r}c_flgurES, practice dittsg
DIRECTIONS: .~ = . "o . ... T

\ . .- . ‘.f'.‘ - ._..__‘—_ S ) -
Teach §§udené§ torlabel‘the'veftices,'a.
ital letters, always. '

(aj Put several figUre§-on'thé boafd.
' points, and endpoints first. .Use cap

-
Let sﬁudents label several figures. .

e

letters or 5y_v

. (b) Teach_étudentsfto_1aBe1_iiné~Se'

lufﬂfhé iiﬁe;;fthrdughuflénaidfﬁili-Bé¢&é.':?7ﬁ§?“1’“'*‘7“' " pjb{){ R y{{":;“
7 TS T11 be denoted AB or BE >Snoted . PQ. ~The ségment r . joining A and B- - .
o i be_denOted AB.qr BA. HoW woulg you' label sements s, X, U, V,'W.? /N

)
é- '

- - .
{ . .
% . ) . § .

¢ t1 o . -
o TEY. LY , - # - -
N ’ 1 v o - P -/
o : > s ~ s
- 139 - :
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Reference GCeometry '

. . B
s . .

(c) 'Have students label vertices and segments on dittos.

. UBe X ‘Y and Z ) )

)

©

. ) \‘ Y ) - L
. . q
. » ) .

}. ’ . ‘_ T . . .

—_ . —~—

Which segment‘istZ?
Wﬁich-sengnt is YZ?

Voo o ‘ . Which segemnt isgﬂf?

/ e
( .

S —_— S S
’ N
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[ N - \
- - *
+
~
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-
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(d) For tr;angles it is customary that the side opposite angle A.gets-the let-

'y ter a, B gets b and so on. - : o ¥ oy
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| 60-G R { - » o R Reference ° Geometry
. v - : - * - - . 4

';: vocabulary is being developed
2 Tize.nessary.

’ 5 P a ) e ..,._'-*._ - PR . <. .
g ) b

COMMENT This is an experientialopr'o

i e LY T

Measuring "and constructing S0 \an

o - e T N ' ke ,-“*17‘ L ;".t:' L
PRE-REQUISITE OBJECTIVES = .- T T
R . . ACTIVITIES .- °
A, ' " o )\:Q )
MATERIALS? }cbalkboa:d, ruler, geometric figures. "QQ" |
. DIRECTIONs-- o, e SRR LT .
(a) Find examples of perpendicular lines atound the room”..” | .

(b) Draw several intersecting lines on the blackboard . Have students point out
the perpendicular lines. . /2// : 4 //K’ \\\\\ .
;:(c) Examine geomeQEie figures.'.Make a set of those figures with perpendic~ -

‘ulari-lines. : L : : -
Modify the above: t&_find parallel lines.

: ,\‘..‘
’ - . . ' 4
- . ) .
L - . \ . iy . L - . . . 3
. " . . < \ R <
B. P a , I
‘. . . . N . ’ - - . . . * .
. . . ..

-

Q.MATERIQLS -~ Teacbefrmade‘ditto.6£ractiwity-eards;‘"

~ .

. Find the pérﬁénd1¢ular lines pﬁfiagfk'onggbeﬁ;v Find.pgfaLlel'linesz"

D RECTT) G
% and pu o on them.
. o '.-.
e - 7 :
; . X ;
= ,gv - .




60.G . cont M d. . . Reference Geome try

. ) <
Name .the perpendicular axfcll the parallel lin_e_ segments., ] Introduce
T the symbOIS_LfOI' perpendiCU.lar and “ for parallel. :
A x _ B
~— = \q ‘ 7
: w ' L 4
- 3 D Z C
cla, ale ' : ) '
N . . . ) r N\
, l S L x and __ &L W‘*“Y)
. L z _ and _x _ (zLlwiy)
- . i - - o )
| ~ S | ’
\ W ” b4
. - -
a
4. . ;
' - ) .
. <o : P -
. ) l : o ’ »
132 ‘
. - 142 - ) . -
— . , q J |
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61-G - . . o * . Reference ':Geoﬁetry

OBJECTIVE Idantify and label rays and angles.

e p—

COMMENTS - A) ay .is the Part of a line that includes one point (the endpoint) and
————allpoints that-lie-in-one-direction-on- the-line- ‘from that point; "An~an gle—“f'ww
is formed‘by two rays that have a common endpoint (vertex). ' T

[

~‘ PRE-REQUISITE OBJECTIVES,

N\ | — . ‘
J— __,‘-——“"//.—’ ——.—’_’/ ‘.
e ' N . ACTIVITIES
A. RAYS AND ANGLES " | S i
L _ ) ‘o 2
MATERIALS .Paper, rulérs, and pencils, . - R \
DIRECTIONS Mark three p01nts D, E, and F,
Example . T e i
. : .D - N ) Y
. 2 ! ) ’ ”n
. . . y: .
\l .E' . * oL ‘n
) .F _ '

With D as an endpoint draw* raf~7? Wlth D.as an end901nt draw ray EE»
Mark arrowheads to show.-theé directions in which the rays go on‘and on, *
‘Label the angle determlned by the two rays. % :
" NOTE: .To indicate a ray, list the endpoint flrst and draw @ single arrow
-above the letters,

EXAMPLE-»- % is 1nd1cated by AB

{
3

. 'v,‘ .
To indicate an angle, three-letters are required,- List the vertex
Second. Example: ' ' )
'g.

' is denoted < QR or | { REQ.

1)’\. . o ) T -




EBJ(;, : -.  - o : T_ - ::._‘ ' .h_; ‘ﬁu : - “'-f

Ask; "Does your”&rawing show an angle? This'angle is like a-thare_cofner
and is called a right angle.” Conclude that when the rays are perpendicular
the angle is a right angle,. ' : :

; g
- : M
/ , .
, |
;.
134 -
% A
- 184 - -

5y

61-G- cont'd. _ ) Reference Geometry
B. RIGHT ANGLES . o . B
~~“MATERTALS - Same- -as-—above;—cardbloa’i'd':f R - e - — g e e
_DIRECTiONS: Cut a "square corner" from a sheet of sﬁiff paper or cardboard, Lay 4
‘the square corner on a piece of paper and use the two straight edges to draw .
a figure. Draw and label- the point:s A, B, and C,. Then mark arrowheads to
show that BA and BC are rays. ‘
: Label the angle. - - ' o B
¢ .. pé -— .
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GENERAL REMARKS The multiplicative process will be' modeled as rcpeated addition
in the following objectives\\g -« X

[

-
-

62-J - LN " | Reference Multiplication

OBJECTIVE Build models for the multiplication process.

i ) R .

COMMENTS . S _ : \ ' S

PRE-REQUISITE OBJECTIVES

) . | — éf
e _ACTIVITIES )
'4r MDDELENG ._' o ” I . 3 : .7.
DIRECTIONS: Teacher models first probiem?for'ﬁqpi%si, . - '_“ .

"EXAMPLE: Place 3 cans on the table. . Into each can place 2 bottle caps. :Ask
pupils how many caps there are totally. Then giVe pupils a problem and ‘let-
them model and explain the prqblem. Later modél™and explainil and O (zero
would- be an empty can) .Due .to difficulty, 1 and O should not be in .the
inltlal lessons. - : - A . : '

. [
VARIAIIONS: Make actlvityrcards with 1nstruc§}zé; for mak;ng different type ' ?: '
models. Let gr ups of puplls build the models. - , . .
, : T - : L S
. EXAMPLE: : - ‘ _ - .

IR

MAIERIAIS:\.Cans and bottle caps. s - ¢
‘Card,lz Take 6 oans. Place 3 cans in each can. How many caps do you. have7

(SR

'<~;j Card 2: Take 4 ‘cans.. Elééé-7“capsv£n‘each can., How many caps do you have.(

: : " o e . °. - . -
. EXAMPIE: - A TR e e

-

(:“ 0

-

MATERIALS; Flannel board figures, flanpel board.
."Gard>1:" Put up.3 trees with 2 blue birds in each troe. 'How many birds?

Card 2: Give 4 .rabbifs 3 carrots ench.. How many carrots?

5 ) . . . . . . ! -
- . T . N —e



- \ ) ° . ‘
. - ‘ N - AT '
- 62-3 - cont'd. ) i _ ) : \;“ Reference Muletplication - ‘
- Y
\EXAMPLE: \ O -

MAIERIALS: Cups and beans.

‘card l: Take 7 cups. P%ece 4 beans in each cup. ~ How‘many beans do yoo‘have?

Card 2: Take 4 cups. ‘Place 2 beans_in'eaoh cﬁp.- How many.beaos do you have?

L

“B. PICTURE PERFECT . L '
HATERIALS Counters (bottle caps, poker chips, etc ) R )
DIRECTIONS” S . L S ~
1) Pass out 8 counters to each pupil. ' ' ) .. t
2) _ Have pupils arrange their counters in a rectangular arr&y. : - ~
3) Ask the following questions : 0 o ) ‘L\;_ .
. a. How many objects in each® row? - : L o S _-\ v ‘
* b. How.many rows? v C o e ' R
. c. How many total? ° . , \\’ ' .’ o o
'4) “‘Have them rearrange the counters into a different array and repe&t '3). e
‘5) Repeat 1) with .12 coumters:: - . s , e
b
S 5 ) Py oy ) o~ . '
- i ' Lt .la)t) . - o
. : i’ - F \ - ‘
° - 146 - ! .



‘He has 3 socks for each foot.. How many socks?

He has 5 toes on every foot. -How many toes?

He has 2 ‘cowboy boots for every foot. How many boots?

A

He has 4 tennis shoes for every foot. How many tennis s

..
b
. '
R
.. > .
4 . ,
‘ -
‘- K
. Y
e | n—
. . - . *
. . .
- ] g
t N . L]
. ® Il .
.
. -
- -
; .
-~
‘ b
N
.
. -
! i R
LD

hoes?
He has 1 knee above each foot. How many. knees? s

Sea ) B ) . : . ":' B [N ’ ' A
6223 cont'd. ) -~ Reference Multiplication
- —
. %
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63-3 ; SR : - ,-,~_ . ' "Referenceri_Mhltiplicetionﬁy'"

~ . . . R o

OB.IECTIVE “Use the times sign and record mult;‘.plicgon prob lems.

COMMENTS In a multlpllcation equatlon spuch as 6 x4 = 24, the multlplier is 6,
the multlpllcand is 4 and the- Eroduct is 24. Do not uSe zero groups.. Use ?
* zero as a se€t size only.. Bé €omsistent in. ugsing the number of groups as the

'multipller, and the size of" the groups as the multipllcand -Multiplier times:*
multiplicand--6 x 4. " Read: 6 sets of 4 obJects. o I ";J
PRE-REQUISITE OBJECTLVES 62-3" S L
S ' - f& - — ‘ M hil _
\3;, < ' ACTIVITEES o e el
‘A, RECORDING- ﬁn MODELS WITH ADDITION EQUATIONS Y~

MAIERIALS' Same as Act1v1ty A obJectlve 62-J.

DIRECTIONS- Have the puplls bulld a model of a multipllcatlon equatlon.hr-

Example' ' . Y PR S T
6 cans of 2 caps in each K o T I
‘1 Ask: How many? 12 - ' i o S P :
"How did you get 127 Counted é} o L e ] -
- How did you count? 1, 2, 3, ‘or. 4 6 St X
~* ""How many counted by 2's9,>f- ‘ '
° When we count by 2s can we-wrlte an additdion equatlon9~ T
'Record- 2+2+2+ 2+ 2+2 12 : o e : .

'Do moTre examples. ' ‘ ' el
.Variation: Divide the class into groups lee the groups the act1v1ty cards o
made for Activity A obgectlve 62-J. Ask them to build the, model and” wrlte the

?additlon equation for’ each card on. tablet paper. S e
B. JN'IRODUCE THE TDIES SIGN (x) N T T e
MATERIALS Samefas actlvity above.‘i_.h; _J} | :;f; ”-t—'if%?f_;};yf;zha:é?¥$’”f
DIRECTIONS- Have the pupll bu;ld the model for 6 cans’ of 2 caps agaln. “Wfite{
6 -cans of2caps is 12 caps and2+2+%+2+2+2 12, ¥ -
. T

. § }
. Explain to the puplls there 1s a shorter way to write this problem - Write:
6 cans x 2 caps = 12. 'We read this equation as o cans times 2 caps equals
- 12 caps. It still means 6 cans. of 2‘caps. :

.Cohtinqu “Write the eqpatlon.o N . e ‘_«"9
: , l.fvf‘ . _ . .

, v o~ . "')u L ‘ - . - '

' =149 -, - L e e

ER\KPQﬁe /97 .5bnf

Full Tt Provided by ERIC.
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63—J Cont'd, - -7 e - Reference - Multiplication %

L o IR . - B , . ) .

B. 1’Cont'd S ' ",-*" L

,%odel the equat:l.on. - - o S S A ’ ),‘-ﬂ R
. Write the additicn equat:.on. S I . < T
Write the mlt:.plicatlén equat:.on. Q- . R . k

 Variation: Divide the class into the same groups which did the variation in -
Act:tv:.ty A above and re’t:urn the:.r papers and act:.v:.ty cards ; ’ o

Have them mte the nmlt:.pl:.cat:.on equation that goes w:th each adciitioﬁ' N

‘ equat:.on. o ) : :

-

C.: HUI.TIPIICATIOH o T - ce

B . N . . .
P o . . s,

MAERIALS D:.ttos. { I T U

DIRECTIONS' A Do each problem f:l.rst ‘by addmg, then by muli:lplyn.ng._

Y

G 4mmes 5 Zatgees . 6. b thress 7. 6 zeros”

HAERIAIS: - Form for dlttO master on next page, earllest pages on multipll-
cation from workbooks when they apply. o

]

’ -

:DIRECTIWS"" Ond:.tto master.. - . o T
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Fill in the blanks

*.’ ' MULTIPLYING SETS

Z\Z\ /\/\ AA

/V\Z\ %A&&

3 sets ‘of 2 are
- "*se,

2 sets of 3 ar% 4\\-/

L

.Jm

'CJIJ

o
EJ

o
0

CD"Z,_T O ”,ls‘HCD L W.Cj 

,"DD oo
DD CJD 00 -

A sets ‘of 4 are:

)

‘2; fFi113ih't£e'b1;nks;\ SRR

2+ 2=""

24+ 24 2=

24+ 7242+ 2= 2
242+ 2424 2=

;3;;iEind tpe'produét (Make sets ff you need help ) ' B ffbf;_ . __f@if.‘~

' 4‘3 4
5 X S

fA;f;tEill in the ehsﬁefsj'fTheﬁ”met%ﬁ'theiequations:; “;ﬁ;l3?

- -

C2xb=

Vi 3-#»2 =1,

~5"‘x'--3 =

3 'Y 5

‘4 x 4

\%gx,lﬁ=

o® o2 % 0%

4 sots.of 3 are. ..

-‘; ;f¥7;,;;f;'t;ﬂff« :

.“iTWO 2's¥are R . . Two;3!szare
Three 2'5 are:. . - . Three 3's are L
Four 2's are’ .. ,. Four 3's are . ¥ -
- Fivé 2's-are __ . - .. 'Five 3's are. T

_ﬂf“*

ﬂj’—?-iu ' 3 x 2
: Q x5,
2 x 6

I

L

Cze2ez2=f 00

C1e1 =,[:]:f.

',3+3+3+3+3=

{
ne

LN O
NRwW
&L

b+ 4= i

54 5+ 5=

.4+4+4+4 .'#?35

"i”;f qflzfsfﬁ'_“
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P S T _ I . o ) Reférence - Multiplication;'

T L R ) - o/

-[,OBJECTIVE~_1nternalize the multiplication facts. = - B,

= .
A1

— o — . - R -
COMMENIS 'see glossary for definition of basic facts. ' ’ L £

~.

'PRE-REQUISITE OBJECTIVES.. J — - . .. o

"y . ACTIVITIES

AL "I"R'ESENT THE "J:Asms'

o

MAIERIA;S _ Mbdels for multlpllcatlon, each pupll needs set 1nd1cators and coun-',

ters._

s -
]

DIRECTIONS. ; _
(1) Have each pup11 take 2 set indlcators. "Put 1 counter in each set so youb'
have 2 sets of 1.” Record on the ‘chalkboard. 2X1

. : - Make-2 sets of 2. 2

o SR

»

23__'
: X2=4
B 2 gets of 3. . X3=56
U ete. tovg;f“f;,. ‘ f'_
L - ‘_‘.‘_., 2 sets, of 9 .’.j.’._"2 x 9°== _ '

v )

q'{. drllls, 1f you have them or make your own. v L ey

\.. .

{3) Repeat (1) and (2) with a dlfferent number of groups.

: The rest of these act1v1t1es (are deszgned to prov1de dr111 once the facts are )
presented B : " . _

B. STORY. PROBLEM POSTERS L ‘& R v_
.MAIERIALS:— Story Eroblem Posters from ObJectlve 62-J,‘Act1v1ty q

‘DIRECTIONS‘ . Have puplls write the equatlons and solve the problems on each
;- poster. - : . S :

P

. . . . - .
> - - . . cwr e .

!

.

MAIERiALS{- Poster board,. scigssors f~f,.

: .15.3. R

.""
-

<

2, J/QI)A

(2) Drill - practlce dlttos, workbook pages, games,.flash cards, tape recorded ‘

q‘ ) . . U R . e
° -~ .“ e - . o ) ' .. .



'64-J~_-cpn;'d; S * . . . Reference ' Multiplication

-

DIRECTIO” ’ ’.' - ¢ 1 ' o 3 ’ . o ’ i t
@ Work ‘out equations and answers before putting them on’ the puzzle. One
side of each line will have an equation and the. ‘opposite side will have the . |

.° answer: to the equation. Pupil matchea ‘answers to equations to complete the""'
puzzle. : - . : _

PR,
il . .

(2) COpy puzzle on poster board and cut on dark lines,

- (3) ‘Mix pieces up. - S : i
) Fit the tr:x.angles together so that abl touch:.ng edges name the same num-

ber.

;¢

» o

ljn. SECRET MESSAGES T ,i‘,:J‘

HATERI.AIS Prepared d:.tto, see’ example below. o

DIRBCTIONS' Have puplls - - ’
‘(1) Do all the problems given below.. o e o
'(2) Match their answers to the problems -g1ven below w:.th t'he_-lette_rs and =

solve secret messages. ' . o T

e -EXAHPLE: . The produet for n'mnber 1 is 16 Looking ‘below the letter M has. the
vame of 16, so put M in the’ blank above the number 1 L
T axe ' 1. oams o A 14 M1
2. . 1X2 - 12, 4%7, . = B.- _ N~ 12 .- L C
3. 5x7 . 13. sxe T « 1 is g .~-f$ 0. 15 o
&L 4X5- - - 14, T6X7 .- .D.. -P. 42 .
.. 5. 3x®8 . = 15, 3%3 - ° E. - R. 45
2. 6. .7%3 . . 16. .5%8 7 - .. F. 18 ,quxs. 21 -
7. 2%9 - 17. 3%3%X3 - G, ‘27 pfﬁ? T, 35

Ler

¥

- 8. 8%& - - 18. .2x2%x2 " ;H. 20 - -0 me 32
9. .3%& . . . 19, ‘3%3X5 -~ I 424 S ve 10 s e
10. 0%8  © 20. 2X5 = L. 30 . W..40 P

(NOI'-E; Teacher can conxplete th:.s sentence y . A )

- h S ._,154-




_ J , ; Reference Multiplication:

\/ o o _,',_ . B . - v i ' ] " » ;_. . V‘ . — .\
1M&ﬂﬂﬂ2@$:;‘Ditto shown below. . TN - |

'DIRECTIONS:- _Use the. chart below to s°1 the nukber sentences to see how well °
pupils know the miltiplication facts, Fill the blanks W1t§ ‘the LZttZZQWEn
1-

- stead of the products or quotients, ‘Have pupils read campleted sentence ver-

tically (top to bottom).; Have th
“a. friesz topsolve. : } S try maklng a similar coded message for

. . . f B .z : - . .

I A R N NS U R R
10 12 14 15 16 18 2028 24 25 37 45 530 33 33 38 40, 43 4 46,

i

49 54 56 64 72 81 o - B T -
X5 3% |
8% - . 4X6
- T 8X&
" 4X5
- 8X2
L 7X6
5%9

8X3 = - 5X7

9X5 = : . 7X7

- 4X4h= L - 8X4

: 76 = . 6X8
- 77 9%8 = : . .- 8%3
A 5X4

444

P4

fe)
’ R R I T T
B ' c! ('l ll‘li‘. l..l‘ |

hnusnonoRow
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' 55-3 '- a L | - Reference Multiplication‘

El

"OBJECTIVE - Model an_d d record multiplication of of 1 place numbers tlmes 2 place e

numbers "and 2 place numbers ‘times.'1l place numbers,

“COPMENTS This is second cycle mult:.plication. ‘Include zero in this cycle The
B pupil will be using the. dxstrlbutive property and the commutat:.ve property ’

- without naming. them. .

-
PRE-REQUISITE OBJECTIVES . - : - - \ ooy,
. ~ ) “ “ ‘ o | 4 - 4 - ° ‘
L &CTIVITI‘RS
v L ’ o ot ‘ . " . : e .
A. MODEL UNITS X TENS. © - . -'-t . _ .

: HATERIALS Models for hundreds, tens, and units &s’ed in your class.

] DIRECTIONS' Each pup11 needs a group of models (Lots of tens). Have pup11s
\ Jbuild models of problems l:.ke 2. x. 30, 4 x 40, 4 x 30, and then record the1r

' answers. .

-

) 2 x. 3o-> ﬂ““ ?_Go- . .»

4x40—) “ L Co . ' -
Eun -+ Count the te‘ns, R I

E B““ Remind puplls to regroups ten tens as
BDUU ' a hundred, ‘ . .
UBUU - 160 . B

\ B. MODELS ' L

MATERIALS- Counters to. represent tens and un:u.ts (rods and un:\.ts . poker ch1ps

of two d:.fferent colors, bottle caps, pOPSlCle stlcks, etc,) o
\ -t N '.
DIRECTIONS' ‘ G:Lve the pup:Ll P problem, ‘such as & x 36, and ask him to model 1t
Example. (0 represents un:Lts, X represents ten un:.ts ) o o )
‘ ! SR S T C . . : i RN
g f" .'-_ . . ‘ .. s s . P - . . . . - .o
| SRR e “157 11": S T
[Kczze /51, élank e A ' \

Lo\



/T,;; ' o SRR N . -
fgS;J; contid. _ N / _— ‘//’ R - Reﬁerence ,"Hnltiplicétioﬁ’

/ - - e -

f . - ) - —

S . ': / Fg o 5';‘:ﬁ?ﬂf S fm]hp:mz:*“;
" B. Example COnt'd i I S - -
' Tens -

f
B

SRR

cooo
0000

b4 b4 MM,
BUE o
Nmpu
H-X-¥- 'd.'r
cobo
L0000

Student then reeords- S I ._:l o ) S
-6 T . 30 36 .- L
x4 . - x4 x 4. oo e o
25 - . - 120j T 24 C - o - - .

-‘(units5? - (tené) - 120 e e s

Repeat glth other problemb. B R S :

Variat1on' Give students act1v1ty cards w1th problems have them model to

find the answers, and record :

2 DIGITS zzurs 1 DIGIT '

TMATERIALS:' A supply of oral problems, models such as rods, chips bottlefcaps;_ﬁ;

etec, - 7 _ / e ST o . : :
z;DIRECTIONS‘ Have puplls~modela couple of oral problems whlch require a2 dlgit'
- numeral times.a 1 digit numeral,
. Example. There ara.24 boys, each has- 3 shirts ch maﬂ& shirts are there
altogether9 _ _ _ . '
The equatxon is 24 x- 3

s or 3
X 24

}Model;' Use whlte chlps for Shlrts. f% o S —~

IR &t
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i 65 ~F -_h_cnt.',d.'-'-"'; IR .. . . . Reference ]gmltiplication

.-

. C. . MODEL cont'd.

» .

vpboqoooooooodocooocooooo

« -
T
- N = - - -
o N . -
t
- . ~ T
S
- .
~ N N 5
. EY N
s - -
. ’ )
'g :
>
» -

'

bcccoobbocoogodoooooOOQO
-coooooooooooqooodoocoooo
e . 4 o T

<

Jo T

Cag

'I'he pupils will soon discover that this is a time-consum:.ng tas};.- (And that
is really the point‘) Now have them, column by colun:_n, replace ten ‘white. ch::.ps
for a red’ ch:.p so .that the model Will 1ook -1ike .this: . , .

*@ @ @7@-@

A C s s ’

Po:.nt oit that th:Ls model now - looks very much 11ke a model for -3 x 24 (_]ust

interchange the rows and columns in th:.s array) so’ that they can reverse the o

order of the numerals and replace A . A P

N . 1 4\3 . : )

‘v
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. 653 .COIn_t}'.d.-

o Reference . Multiplication - -

c. domtrd. .-

'..'24x3 or 3
: x24

by 31:;-‘24 or 24. .
RIS - 3 -

f. thq way they 'did in B

NOYE:

]

The ‘pupils can then record the answer.

‘ This will lead to the general rule of always placmg the 1arger
v o ,numeral on top. - ,

\/\ T . e 5
"D, MULTIPI..ICATION o - .
3 Hew much money would you have 1f you had three t1mes each of the amounts
belaw7 _ T S - . -
.DIB.ECTIONS.: 1. Multiply the penn:Les f:.rst.-
R ~ 7. 2. .Then multiply the dimes,
_3.-- ‘How many cents would you have" - ~ -
' Ekample-' . .
1 dn.me and 3 penn:.es\ . R _f“:. .
w0 3 E -
3. dimes and ) pennies = 39 peanies -
1, 2 dimes and 3 pennies ; . : 4, 3 dimes and 3 pennies
. ' "' . '.‘ . v ".' ’ P-4
2, 2 dmes an&" 2 penm.es - 5. 3 dimes and 2 pennies o
3. .3 d:unes and’ 1 penny - » s
R T . : - * =T
~ - -+ . . . . -
: : ' T S C S -
EV.' MULTIPIJ.CATION ' e I
: ': MATIERIALS See next page. ' / . . / ' ;
DIRECﬂON_S* "F:.ll out the h:.ll for Mrs Gx_:een-3‘s groceries:,
~ e ) . - ’
C L6 - s
S . } = .\ . St Y
. | ) 1 . /D\
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-66'G.‘ . - o - - o R "'Reference ”_Gébmgtryf

_OBJECTIVE  Identify weight differeaces by comparisom. . -
~ . ] : v - ,;(: ] ] n-- B E - g \*
COMMENTS Thls would be a good place to 1ntegrate language arts u31ng terms: :-
heavy, heavler, heaviest. o R, TR ﬁia?-’«ni.; BEEERI
s T B o . B S e :

CA._ WEIGHING. - . T 4 T ST

"MgkﬁRIALS£ Balance, weighing obJects—-any tjg‘obgects which: are not close in ’1.f'_f

~

PRE-REQUISITE OBJECTIVES {'

- s R _ ACTIVITIES . .= = = =
: SV o B e o

o o -

A T,

-

. .weight. Examﬁfé- Penc11 and ‘a large lead 31nker
L3 - . g

. DIRECTIONS:  Have chlldren welgh aﬁé compare any two ob3ects whlch are not close CLr

. han Y .
. . - . : E - ."'7. . v . o . - .
MA;ERIALS: Same as Activity A, ditto. - 0 Sl R L

.”DIRECTIONS°5 Have puplls compare an.obJect w1th several other: obJects by welghlng;

”MAIERIALS' Feel box, several objects: w1th dlfferent welghts.f

C. WEIGHING - - -~ . .

{

-in welght L - 2K - . -

- L ~__ PUNCIL

b . L -Beavier - ~ Lighter -
“*| lead weight | Piece of Paper] -
; ‘Teacher ' | Staple L

B.  WEIGHING ey

<
-

¢

=e . - : L
. - -
: : N : . . Lo : y

. . . N -
- . . Y

o o - -,
e e B b
o : : .. C e

- . B . o . — '~

8 Record results on ditto answer sheet. B S I
o= o - - . - ' -r s L ' 3 . . i
& . = oo -

P

| DIRECTIONS: Blace one obJect in pupil's hand. Tell the - pupll to reach in the feel

box and plck an obJect which . is- either llghter or heav1er than the obJect in
his hand. = . o e . N - - S

.
~

% D. WEIGHING

MATERIALS Bllndfolds, several ObJeCtS which are not close io welght

_DIRECTIONS: One child 1sb11ndfolded The teacher pf%ce two obJects in. hls hands- o
one obJect per hand The pupll then tells whlch is heav1er. - -

S 163 -0 e !_‘ N,J N

Tl T - i 1 VBN oo . R .
o Proided by ERIC . . - N - - ~ T - e -
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67-G S A S - " Reference Geo‘metry )
. T e : LA - . ‘ \

OBJECTIVE Approximate the area o£ a given surface with non-standard units of.
area. - . ) , . . .. e

»

\\ TN - B \ . . oL - s ey R E
COMIENTS Use non-standard measures of area to -discover a need for a standard

unit of measurement T s s
 PREZREQUISITE OBJECTIVES 55-G ] §
o e . - S « . N
-_' MA'ERIALS' 'Table top, two hands for each pupil L . ‘_ o
: DIRECTIONS- Have the puplls mea@re a Small table or- desf top dsing their flat
- hand as:the! unit® of smeasurement . _Again, as in Objectlve 55-G "“have them .
compare their answers and discuss why their answers vary They should again
see that 'a ¢ommon unit of mea surement isLdesira‘Ble; B . N
’B  PAVING AND TILING N -; T ' LR L

MATERIALS Construct:.on paper- a supply of small geometr:.c shapes (for example

AN @ 0. . E EP @ D ,etc ) Some of these could be Student

_made; glue‘ o R R T __‘_,

K . . 3 G -'.’_'.
R .

l y
DIRECTIONS" G:Lve each pupil a. large irre’gular shape made /ov.it of construction
paper For example . . . S . o - o Lo

. k
3 e EE
}- e o F (Cont:mued on next -page) S . T
y " S '.. R ] - 165 - ‘, . . oL - . :
150
"\. . ,". . -
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_you have given them, so that it is entirely covered. You may get avar.
, » Lo : ; . 3 - d Y- get over-
kapping, but at this point that is all TiBht as we are leading to the need’
for some kind of ‘uniform shape to measure the region with. Have the children
glue the small shapes in place. ' Now have them count the number of shapes =

: . rh > . .
an;z;::?q to cover the largé ?Eépes, ‘You should get 2 number of di?feregt\f

Have the children place thé_small géoméfric_éhqpeéfihéide‘the'lérgé;sﬁééés-,v

N - ‘e
- . ——

+

7
-
-
- . .
H
.
>
" .
. - by
-~ . - <
[ 35 ~ - '
¢ ’ - . - N .
S . R -
R, ° -
. - ~
. —. 5"
) ) . . .
IR : Seel T
. . _,-'4"- ® . - ":-."
‘ L - 4 s
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. ) / o V4
. »> hd N .
- “ '.. .
- . o :
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. .
. v s
: A ‘7 .
" - i " .- .
. ; . . .
' T R ' . .
- » v ' to C 27N .
. R - oL - Lo . . AN
s k. X I B N ‘
- d o ot . o AT
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. 68-G l“ S '-"" -~ I | . Rcfércnce Geometry

OBJECTIVE_,USe square units to determine the  areas of various shapes, —--—--~ -

CGMKENTS Gr;dsﬁian-be used to determine“arees of varioushshapes.

v ) - : , . >~ °, C ) o "2'1|}..‘f;‘j,l :r,;
PRE-REQUISITE OBJECTIVES 67-G. = ‘

- MATERIAILS: éﬁto shapes such -as . the" one below constructlon paper, squares or -
multibase ats. S B _ _ .

DIRECTIONS- Pupil fits construction psper squagés in geometric shape on the

on the ditto and records the number of squares used as a mesurement of 1ts

area. E PR . : Lo L g .
Substitute other geometric shapes in the classroom whleh-the student can place
on his desk floor or table and measure with flats to find the area. :__-; :
/ ’ -
- 3
) _ r_m -
R N B : | ‘vf X =
. - = ke - v 2
g .
' 5 v = -
‘ ; A » ~
- T ) -
.- h N .
o ) ‘L L. , . )
R - . C 3
San T - AN r \
e i . 7. - .
§ - i L _ . .
- ) et N e . s . : ;
‘ - 167 - ? we : »
’ 3 R o ]
A ; h B rn -




. - 68-G conmt'd, . T Reference Geometry.

,’a-'jare_. (ex S

. HA’.LERIALS Gri.d paper, construction paper squares".‘l‘;. .

o

B, GEOBOARD Acnnnzs S ’_ B

MATERIALS Geoboards or dot paper..

A}

DIR‘ECTIO‘NS' Let the smallest square C EI ) be the unit of measurement H-ave"t:he‘ h

pupils construct various figures (ex. Bj ) with horizontal and vert:.cal

. sides and cOmpute t_he:l.r areas. They may also construct figures which do not .
.have all horizontal and vertical s:ldes and try to guess what their areas

- . . o i . “" .».: A-: 'o . ." ‘?" R .
_--‘Note: Pegboards_ can be’ adapted-to' this activity using yarn or rubbe? bands.

- ~ . Ca

e

AREAOF IRREGULAR SRAPES (mmi:)' L _‘

D‘IRECTIONS~ ;' Using grids: or squares 8PProximate the area of irregular figures. = -
. . e s . ‘

..

' See example following page U i e

1. .
- L]
'. .
<3
, ..
- : . s . -
. ~
N ' ‘( =
».T ’W -
’ - -
ld‘g{ N
- . .
._° -
= .
—
. . -

-168 - ’ ! . .
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L REMARKS In the next three objectives, pupils move from fiﬂaing areas
of general shapes to finding areas of rectangles, squares and triangles

and developing formulas for these areas. N »
.69-G ' B e _ ' - ~ Reference _fGeonetry.'

OBJECTIVE Learn the formula for the area of a square.

GQHMENTS Emphasize the fact that length is measured in units and area is .
_ measured in square units. o o .

PRE-REQUISITE :OBJECTIVES 68-G

I - .~ ACTIVITIES

A, GEOBOARD

HAIERIAiS: 'Geobcard‘ ruhher hands:
DIRBCT!ONS- Have.the pupils construct squares of various size and using the
smallest square on the board, find the number of these squares -in the o

constructed square.

Y

For example-
(1) R ST ‘“-"5"’:£f“ir;_nhSide‘_-sa -~ area
S, R i (units) | - (square units)
f_;.‘; S AT ¢ 5 I S . & e
| @ \3 . L e
.». . | | . i . B ‘ . ,. ...V 7 ‘r
J— L TS
T i . :! /' : '_"
L 3 [} e’ p /{;””f .
"4
3 ] ¢ ‘4'" e, }
- ' ® » ’ b ‘ \
o . -
R w T S
- o - '.1 8 r ‘\5‘.‘ . ;
SR 5 -
w0 .

Make a chart listing the . length of the side and the area.,_ :

1 _'"'»_i.
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. 69-G - copt'd.‘ - o e Reference Geometry >"

__B._ mcsomsqums . / S o | .
- MATERIAILS: A supply of small tagboard squares §
| DIRECTIONS: Have the pupils construct large squares of varipus size using the:

small tagboard squares. Find the number of small squares in the large square.
Make a chart listing the length of the side and the area.

8

.—-
. ER
- .
- /
-
\
.
\
[t A4 y
. T -
. v AP
o . ) O -
& . . .
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- - .
- : N
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t
- LA
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- -
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- e
* : .
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~ . . . e ;
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[IO-G _ S _ © Reference -Geometry

OBJECTIVE learn the formula for the area of a rectangle. E

. .

COMMENTS

PRE-REQUISITE OBJEGTIVES | 69-G_

ACTIVITIES . T
A, GEOBOARD

MAI‘ERIALS. See Previous ObJectiv - activities A and B; tagboard.

" DIRECTIONS: Replace square with \¢ ctangle. Using chart, help the s'tudeht-'d'i'_s..- K
... cover that length times width i area. o S ’ ’ o

'B. AREA USING GRID

- MATERTALS: Square centimeter gr:l.d (copy attached), dittos of va;nous rectang--_f-_ S
- ular shapes made to be compatible with grid : _ ,

DIRECTIONS. You will need a grid for each student and several dlttos (2 or3) I

_of various size rectangles.' Have the child place the ditto over the grid v
.. (the grid lines will. show through ditto pdper) and indicate the length, T
_.f'width and .area-of each’ recta.ng].e.lr Have him make a chart of his findlngs
and. verify that -length x width = area. . i " w¢ . ..o

¢ . » ’ g X
T . B 0_‘ .
. ~ - G
‘ A -
® NEEN
[ 4 " "
4
L.
. ]
*+
© ’ -
I O T ,,
. -
. . , -
o N ) . g o
’ ~ " ’ -
[ N L : . -
. ’ - .
-
' /
- ° >




BERAN

: - ) o N ‘
' . ‘o el - Reference Geometry . '

v

length width " area . : o SN

: ' ’ S. N o200 R ,

. Be-sure your figures are of e"vep centimeters in length _énd width.

. oac - : . . .
T : ’ . s

..

- -~

; . ,

- - -

’
- - - ,
. ' ~
.
. . —
1‘ < r\‘ *
. ) = T -5
o L) (N
R - .1

A FuliText provided by ERIC . . . . . . )
- ) N o e T Lo
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7t-J3 . R I L - Reference Multiplication _
OBJECTIVE Model and record multiplication of two place numbers times' two place -
__numbers -

"COMMENTS: Continue to-use-the distributive property without naming it, Do all
of the activities for this objective! The distributive property is used

especially in activities B, C, and E. I o e
PRE-REQUISITE OBJECTIVE 65-G -
- l - ¢ . e . ‘ e . ' . v
I 7. ACTIVITIES. .

A, MDDEL TENS X TENS

'MATERTALS : Models for groups of ten° cuisenaire rodé’and squares multibase'
blocks, poker chips' dittos. : Co

' DIRECTIONS. First revzew the modeling of leR‘louaS'in;objective'4Lf&'

S Y

f 1] | S P . T Ten rods can be
L o 3 - replaced by a
_ ~ h . square,
o ,
‘ . ] =.. P ‘ or . - ‘ . . " . - } I ». . l “'.1’,.._ B ” v
) 2 .o R _ - . % Ten red chips can
. 3 L F . o @' P: . -~ be replaced by a e,
R s D ¥ e A blue chlp. , U
L T : - Blue BRI £
3 :" i - . . - ,‘ >' . " ' s P r “a .
’_ \ — _ h . ,
_ . \
. , . _ _
Then build models of 20 x 20 30 x 10 30 x 20, 40 x 20, etc, Substitute
a hundred model for ten tens. . . : S
/ . ~ '_ . .. - o
.:-f7nj AR
- 17727



71-J3 cont{d.. Reference Multiplication-

"EXAMPLE: 30 X 20

'“—“MUthﬁhSé"M6d€I“"“f“Mf"‘_fr_L;_“é+";'*‘ .h-:”' Chip Model . r?‘* . o

Model with 30 rows of

1th ' ‘Model. 30 stacks of red chips
-2.orange rods each. :

with 2 in each stack

Red | R;l o R‘aa
|7 e - 8@ _8E
# .| geg® . B8B88 . ©8888

Replace éach set of 10
"rods with a/square and
get

o Replace each group of ten
S L : stacks of 2 reds with one
N ' : ' 'stack of two blues and get

-8 - - IS




:..715j co‘.nt'_d_'l' . ‘_ I . - ' ‘_"Referenc_e Multip]:ication

S

- I

Do models:. mth larger numerals, 30 x 40 . 12 hundreds or 1 thousand 2 hundreds.

“ ) . 2 '
5 . AN .
— . EY
'NOTE: Ten hundreds can be- regrouped to make 2 thousand 3“
Prov:‘.de a practi\g'7 d1tto w1th problems 11ke' ’ 6 x 10 = . 40 x 3-=
_ . - 6,x1= o 3x b=
_ o : - 60 x 10 = 40 x 30 = ' -
You can mix the order in which these occur, -7 ' o .
e ] - T o HE
o - N

. - . . .
. . - ‘ v ’ . . *
[ g .

e B, MODEL 2 DIGITS X 2 DIGITS WI'H‘I CUISENAIRE RODS OR MULTIBASE BLO ’{
{:m '
k ;

MATERIAIS Orange rods and squares and the un:Lts (or multibase Bloc
" example dlagram attached for .use, _ .

~

DIRECTIONS: Teacher: It is important to understand <his model before pre- " |
.'senting it, Study the diagram carefully. , o .

. EXAMPLE .1) : 17x 14 = 17 sets of 14, Build :the model with 17 rows of 6ne

rod and feur cubes each., (See figure 1) A S . L
‘a) Use a square to replace ten of the rods, S : . . S AR
b)  Use 4 rods_to replace the 10-rows of 4 units, - o~ S (

- €) Rearrange the 28 cubés so they make 2 Tows of. ten a.nd 8 un1ts arrcI’ .
. replace* the Trows of. ten with tods. e >
d) R arrange the rods so ey are all rqgether (there w111 be 13). B
Repl ce ten rods with a sqdéare, . o ToL T T
A : i
'You will then have 2 squares, 3 rods, and 8 wnits, T el
The answer 238 is read like piace value models, -~ - =

1;-0 | | -

- 179 - T




P9L T
';' - "".‘i‘é‘
tod
> . / X {0 =
-. R ' Seven rods ’ .
Aftér replacements indicated above you now have: One square, 13 r ‘bds,
and 8 cubes. - Replace the 13 rods by one square and 3 rods and wind up o )
with 2 squares, 3-rods, and 8 cubes, i.e. - : e e
o S ' - > Squares Rods’ CubeS' - '
. e . o ' . (hu.ndreds) (tens) {- (units) - .
- . - - . : 2 - l 3 | o 8 . o f'
] A - e eroaml \ - ‘ ‘
- - 18055 - k
a - R - A l-..
. - _ 'l i ,
v . . : - By



. 713, Cont'd, | B o Reference ﬁul‘t,ipl‘ication .
| ‘\\ . ] . .- Clo-
A T I I -
EXAMPLE 2) 22 X 16 Builhdel with 22 rows of€pne rod and six cubes each -
. (See figure 2) , - .

a) Use two squares to replace’ the two sets of ten rods,
" b) Use 12 rods to replace the 20 rows.of6- units,
€) Rearrange the twelve cubes so.they make 1 row of ten =and 2 units a.nd

replace the row of ten with a rod, —- . e
d) Rearrange the rods so they are all together (there will be 15). - o )
Replace ten rods- with a square. : : .
. . You will then have 3 squares, _5 rods and"Z un‘it_:s:"" The answer 352 :x.s read
\ like place value models. a . L e - TS
- . NOTE: Also model some products where no units’ are iuvolved, e.g. 40 x 26 |
"or37x20 . o L o . )
, Note (Fig, 2) After the replacement lndlcated above u'.riow ﬁave-g squares, . v
.15 rods, and.2 .cubes, Replace 10- -of ythe” f:.ft:een zod8 w:i.j:h a squar and wind o
~up with 3 squares,. 5 rods, and 2 cu‘bes... R
-y _ .. 2 . R Squares Rods_ _ Cubes ' ._'1’-;;1:; Y
- . U R " (Hundreds)  (Tens) (Units) ST
°;.C,.- MODELING WITH POKER CHIPS B L :
, M.ATERIALS Colored poker ehlps. ' . - o, ) B
 DIRECTIONS: Hodel_with chips o T . ‘
_ blue.-. hundreds o s o 0, ' . e
R red = tens =" > T : . ) y . - ’
white = units’ —@ » S o R B SR L
o 2x 2= 12 sets of 24 S . \”
_ ZEstackeda)ZO . e ) _ N
. 4Estacked -)4 T T ‘ '
'See :Lllustrat:.on on next page.. ' S
152 d
- . = 18% - - ;
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. 718 - cont'd. TeRE ’” ° ce T Reference -, Multlpl’icatzon

) ». h - s . .,._ -' i CR—— ,‘, lf - ' _; _. A - -'_ ‘- . ﬁ _ ‘,v- ﬂ‘ ..v,, :r'. ] ..
B SRS 12 Sets of 24 o \72 ‘ LR
I-s N »ﬁ__.,.: T - .- ,_ v . NI __ ":-_- _ - _. »’f.. L .;;..- S
Lo R . 3 AR , R g
: 5 I j St . N -y .- .
e . *RB . I i o
‘ w, w ‘ o ’ £ L Rw ) =3 n"/- 3
ol “ % - of .~ - 8B _&H ,

. . . B} Lt B
"_R,ep‘.tace ‘ten of the re& stacks E by a stack of: two ‘blues =R S
w SR "N.‘ o ‘ : R

Replace ten of the white s/tacks a by a stack of four red g . e

Iy

You will ‘thep have'. P R S P ot

;two blues-' a . '&.'f':

' eight reds~ BBa : . | o~ .

'eight WhltES' Ea) _ ) _ C o o o o

T (unstack them if necessary to see this) ‘

So the product is ' , C : _
. . .' N T '- .- . i ! .-, .’{
Blue : - < : Red * . White .
_ ‘ (Hundreds) .~ (Tens)' "~ . ° (Units) o " Iy
-T2 ST 8 B . or 288, '
: :: . ' . : '. . - : .
: = , ! -"?/,'-“:_
- - . '/._
: ) 3 >, <
» - - . : . - . » "_-
B - i ‘?‘
‘ . ‘ lb& O @




71-.]’ Cont'd. SER 4 _ \’ N e cL e '“_ R’éfereoce: Multiplicatlon .

_; .--. o .- .-_ ) B - !'« . o -. X . e 1<-=.
D, .FmDINc monucrs FROM nonszs -

t MATERIALS° Models ‘and sctivity cards.l _
';DIRECTIQNS- Make . activity cards of 2 digit multiplication problems Use fairly o
small numbetrs (eg.. 26.x 32,720 x"13; 45 x 16, 33 x 20). “Put the answers omn -

the back. of the cards, Have pupils builc models to solve’ the multiplication ‘f;_

-9 . . [

problems and check their own answers : L

e, ' S e

L.

E, RECORDING A MODEL . | ' Y SRSy
B (This activity prepares. the pupil for long multiplication withont models)

- . . -
. L.

o

.r

MATERiALS" Unlined paper.-"

DIRECTIONS" (The pupils will use 3 drawn, fot a concrete, mdael in this activity)
To draw a. model for 23 x 37, sketch a rectangle to repreSent it s
- 372 . ST , "T'fjv L r%

P

Al '...._

Q3 . T e S - o

(The product‘will be interpreted as the area of a rectangle--- see Objective 70-G )
Subdivide the rectangle to indicate units and tens._f‘ ._5 : o _i;je: ji~ \-';

s - . - ] v

e

. E . [ - . .. - Lo e
i7 . LR e V. - ” -t .o n ST . -
. LT oo - - R o
[

"
'

o
AP

L]

P

TV, - ‘ -~ e
. h ‘- s
oo 3L 9o |2 FEETE |
Eh N . - Sy .
o . , e SR :
- o ~ =183 lbU‘ . < . .
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The product 23 x 37 is then the sum of these four numbers..".'

Lo 23 x 37 - 21 ¢ 90 <+ 140 + 600 851
Now set up e standard long nnzltipllcation form o 937
) : : ) : 23

. . - .
2 - AR
-+

- and record the_ partial products: 37 ' -

L

Indicate the connection between the partial products and the areas of- the

small rectangles, poss:i.bly as follows- et

-

'B.ave the pupil& do several examples like th:x.s. R
NO'JE°-

-~ N
TN\ - e
. - w
S T L
s v .

Jas” ffllGVS._j_ LT

.'1

K

A

S P |
yéu can indicate the 111 and tihe 740 f'rom the drawing

.Q_

2

e

Later on. when .you're, doing the shortened aIgor;r.thm .

) , o g’ -x 23 23 '.:i L

CTIIT T e

_TEO e T
851 [t

- -

‘- 185 -

A s - : N . ,' O

e A,
’

37




- .'f_'72_,-_-\q T _._-,-_' ,.__;_ﬁ Ce e S T _/Re’fe‘rence Mult:.pl:.cat:.on :

DRy

QJECTIVE Multiply 2 p—i&crmmbers x Z‘RI'ace numbers vithout models. s

PO

”1|I;OHMENTS» 1r:,;,-!r<;-35,5j\n:»ﬂj;:fjfl;-‘g_‘;éj.;ill_' ,i'->+7=f~-nbi» R

-4 PRE-REQUISITE OBJECTIVES  71-3.. . ..ot . f .

. 3 :‘-. : - d B o \ ] _-<' . .. .. - . - x‘. '.-_‘":-“ ‘
AL PRA;.TI{CE ST S N 5 ¢

MATERIAIS ' Dlttos, ,wotkbook pages, d'mlkboard drlli

DIRECTIONS Mové r.he students at the:'.r- ov;ﬁ‘ qued from modellng to -::*-krng a .
: problem thh a: long algor:.thm. : _ : . , . _ o

o el .o+ = heft as a convenient.mathod ®f - - - .
: 7240 (6 x.4) S ‘knowing which partlal products T
~. T120 " _,g_6 x 20) ' have been recorded. - - _

co o k0 Tl x &) .o

R ?'200' - (10.x 20)° LR

) Sho*r:ten tﬁe algorithm leava.ng off _the parﬁntheses.q R ‘ S __-‘

el RO T TP A S
'“f;-H.r'-g,‘:AT-=;-. 200 TGt T T

Sone atudenu my further ahort:en thc algorithm to o L -

X _ 2 R R : - -

ST w1 x 16 x 16 el
oo 164 (6x24) 144 o
LT 240 _260 (10x24). 240 . L

-t

£

P
o

I

'—f,':s'»':r 2o .. ’Encourage work:.ng from rn_ght to_ o

. . B - o N oL s L .. L < i . L P



- 72-J ?ta S e T Referende  MuTtiplidationm |

#UB. MOLFIPLY == ADD 7 ¢ T T T e T

~
.
’
G
s
.
t
f e

- .‘ .- . ':‘ ‘ " P .- - . : . ) . L !. - ' R e .- N .'. - . : - T ‘ RN o . -
Gt . . “ s T s - . . B o . - . oot e - . e T

MATERIAIS Regular playlng cards w1th face cards removed. '"“'; 7m”’f117f‘7'51“"‘

; DIRECTIONS Lay ‘three cards face up on the tabler-- multlply the flrst:_;oiaﬁdrg T
e add the thlrd to the product. e e S e -

. -

Do the problems oralky\

K

. . o . . »
. e o . .
. A X . o3 .

j» VARIAIION~ Race == 1 person from each team:watches as” the teacher drsplays‘the ;%
2 3 cards. Flrst person-W1th ﬁhe correct answer w;ns a’ pornt for his team..ff .

-~ - te

Wt ,', - o . .',' - P -
-
- . -
, o B . . - - ; - .
) - . - - :
. Y -' E - v Rd -
[ 2 ‘\? ' . .
c - ~ X IR
- - PR 4 *
. . .
« N . » e .

Thls is a good, Place for word Problems- ,131'5'5'~-“‘ : -lr-'n- L e
. Select. those: suitable-at ‘this point. Wbrk themkto be sure tney can be done RN
wzth ﬂhat the-. pupllnknow&.;_’ S L T e TP e j“

BT
o

BV e o
. .
R -
170 | ;
F-U- n ‘
« < K - -
- e e .
S
R R




-;73‘figigggg,gg;»,;jydipngllga;f\giﬂ;}{51~¢111-?ﬁ'isfi;neféfeﬁda'-fmgigiglieg;ibgrsﬁ“

OBJECTIVE Mult:Lply 2 and 3 place)numbers times .3 place numbers R :

~ - = . B . n T

'COMM:ENTS Model the tens tlmes the hundreds s:ane thlS 1s the only new process |
in th:.s problem. R , : .

.. . N

O ..

“PRE-REQUIRITE OBJECTIVES ,72-3. ' "0 i 0 0 -0 T nTenn

As 'I'ENS XHUNDREDS PR

.. ‘_-, N - R R S e T

'MA'I'ERIAIS Mode'ls for tens, hundreds,,and thousands.

- . - T '.'_;-.[

b‘ v <v\.____‘__,\-

DIRECTIONS* MQde1~prob1em llke 300 CCu:Lsenalre materlals or multibaee blocks).,n-»( -

x 1 ; ) R A ‘1:“

1 . -
.. - . s
- -~ LA
- B -t
-
g/ .
o
* . .t
- . .
< 5.
- .
= L3 N
: 2
< > R -
. - -
- B
L o L s
. .
K o
\L\ ‘ e
. 3 E
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73 23 eemt*d,” .. o~~~ . " Refirence . Multiplicatioh

S

" Model 400 . * '(Poker’chips) Blue = hundreds =® / e e
- ' Red = thousands = N O o

"
™
o

f'jr@i@'»@"-@* @) @\ @) B\ 4 . -
8 @ RSN c; 5
: ;rC>5GQr_C’,",(BFf:‘ ® 1®]. |® & . A s
* ‘ @ @ @ -‘ : e Re lace each set of 10 'blue :'."
o k§> G@-V@’.;ACD 1®F '-wlﬁi)'! 163: ‘:43- W1Eh a red"'“ '
~eelerlel g1 e 1@ ® @
- Pleleliel 80l 8] 0| 0@ @ ®6
O q I G T = R bt P R
Generalizeptens.x hundteds{ thousandsb»,u;‘f o T : Tﬁi

Note-‘b Usually the thousan}ds have to be regr,o_uﬁ_ed as ten thousands and. i‘ihoﬁSands.,}—"
Example ‘Q400 S T T RN Se
24 ,000 T R AR

e
DI L
D T
AN A CRCT B
. [ Y. N
o B

'B;. gxzsgn THE ALGORITHM SRR SRR A
- . (- . - S

_MATERIAIS Models when _needed, pPractice dittos,

DIRECTIONS»: o 426!
T ' ©x- 34 . .
- 24 (4 x 6)
80 . (&4 x 20) » A :
1600 (4 x 400) o L e s
600 - (30 x 20) _
~ . 12000 (30 x 400) .
- '"'14,484 : ‘ T - :
Some pupils will want .to. learn the short cut and should be_ encouraged, -

L 426 S « S T
S iz7e0 ¢ L S

14584

g
. '
f

- 190 -

et e




73—J n:ont'd

Reference ~

3

" e e o : ‘ R '
-c';‘.- ZEROES Tl .
MATERIALS D:r.ttos. - ‘ -

D]REC I’IONS :

420 - 406

. 420

406

"x 34 _,x 34

"‘_This’

DIRECTIONé-‘- Place the nmltlgllcand along the top oj the gall
. down: the: right‘ side.- Enter the products in the bokes,
dlg‘lt record 0- 1n the top galley,_

count er .C, lo ckw:.s e

1 dlglt by 2 d',),glt:-':'.' -

- &
- . e
. o, B
s .
. A - L
I R P -

) 2 aigge'by 2 aigie -

,j. x 30 .

N

]

« 34 -

Sn enrlchment acta.wty. .

:,é;{_

]_J_; GALLEY ME']H’OD OF MUHIPLICATION

o,
i :

2.)
x‘i.

. C e . . D ;" X KNS
Prov:.de practlce 3nd help w1th zero problems J.:Lke-

and the: mulupﬁef'
If there- iz only one:
Add along/the d:.agonal-—-read answer o

o ;":V-

v

MultipEication

STl e
L -
.
N -
N -
. B
.
o ) . e
. .
co y -,
s N
T - Fa
.
L .
L E O] 8
RO LT
S -
-
. [
- ...
- v
LIS 4



L . © - I - o . . _;'_"‘. e ;o
) ' o v o ” : e i . Ce ) . . . . Colria, L=t

2. digit by 3 digit .o o P T
213 R T TR S

Ry

e

.\—.,

a

- 2
!
e RE Q
2

' Reference m'lt_i:g_}.;f:'g'atien" o
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-J 7_ . s , .;_k‘ 3 ':T’Reféreiéé. Place Value and ultlpllcatlon C
) S - )./t\' . .“- " S . . - N S ee .. . i ‘ -
OBJEC11VE Learn tbxname the numbers and write the numerals “from lO 000" to the -f‘Q:
millions. ® = . - v : B . R R S
s R R —_— - — e -
’ L [ N . St B
'COMMENTS Expand place value notatlon through mllllons " Use 'the romma to- .
' separate thousands and ‘hundreds. - : £ ST T e

- - . -

'PRE-REQUISITE OBJECTIVES . = - .= = - —_““'ff]-f::{_f; D e AT

. -~
i,

< 'wﬂ@_ mnmnm
A. NAMING AND WRITING 1o, ooo £090; 000. :'fgjl' R

MATERIALs- Models 1f used chalkboard.xiffﬁhf'ﬁ' o L d'i“ :ﬁfj'* f'i~3ian;:,f.;f

fDIRECTIONS Count by thousand erte the.numerals by thousands.a Leadxpupils,to ';-3};iﬁ;
. name. 10 thousands and wrlte. Note the ‘new place and add 1t to «the grld ST

e a -

.: ten thousands 'I thousands I hundreds'_J‘ tenS<1'l'un1tsn

. .. . - . . . PR T e R .
’ . . . - + N . . - - -
- - ; ) R . K _-.‘ e I8 o . ST L 4~ - L r - . - . L. - FE N
. oL . .. . P L et o= .o .. , i ~ L. . . . . - RN
N . . ) i . A - . . o : A E Sl o
- ) L . . i . .- . LTy
. . . . . A L . E ! Col .
. . - . - " - . . ) L - A . B - .
. ’ ) - o ., o - . . K .- . [ . . - c -
e T -— . . PR . - . Za - . .
. & - o N . . : : . . : .
“

-

B. "NAMING AND WRITING 1oo 000 to 99,999,

- — -

MATERTIAIS: . Same as for previous act1v1ty.

pIRECTlQNS:._Egtend previous activity to add hundredlthousands to{the;g%id.

. . .- R -
-

-~ /

fd.l USE THE comta 'fif . - fen T
\) B . L N . c.

e - ;
N " 0 N . e
: - - Do .
R -

DIRECTIONS: erte ?ﬁz place value grld on the chaIkboard o ‘ B d;;<v“"'

MATERIALS Place value grld, chalkboard

ten oo AP Y S T s
thousands l'thousands | huﬁdfedsllttens'1;unitg~nﬁ‘-

1 _:;l'_- o L] -.*"""; -

.
-
70
1

- .
- 3 R " - .
:o. - - T .
., CAA ¢
. - -5, - -
. Tar193 78 s R,
- ’ . R ~
/7 % - "




- D PR » * P I . e . - o . . - T LT -
: ’ -" . . . PR . ' S . S -

(74T Cont'd T .. . s . Referemcé - Place Value and: Multlpllcatlon
o r i - . ) ‘ R - . ] . : L I . ' - N / N

':“Askgtﬁejéubils what-tﬁey;ﬁbuld_add~ I L ;

C - hindred faténm Lo T T s T
'ﬂ*{ndllion. “million,'ﬁi; : ¢.-_T T ;";,W;" -
S e I [ . S SR
.- . Emphasize the- pattern reading rlght fo left. (Ones ‘tens, hundreds, etc.)
‘. .Ask-pupils where they haveAAearned to use the fxrst,comma Ask where they i+
"uwould put.as ond comma L e E 7 Do

- PN -

"Haveipupif‘ read long numbers--s ress the ease that commas add to readlng. _

102 - ope hundred two = - R~ T T R P PO

~-102,000, = ong’ hundred “two' thous < R AT ;Q‘ e T
.+ 102,000,000 - one h ndred two-mill ‘or‘z:--_- LT SUE e Ty,

e N AL

o R . - _._."(;\_”.‘. RN
_ Some/éupzls may kn _for ask what omes next.:.Itjis-interestiggjto-talk. g

_gabout ‘billions and trillions.. R S L
‘.“__".'.. e ." :' "‘-_' e TN - <« - . B _..J ’ ‘: . ) .-" . T . <_ ) ;I I‘ 1. o ,l

.-‘v--"i .

MATERIALS-- Paper and pencal’ a tos .?;v' ef,: ,,‘j,f-Q' j_;“ia‘l_*f_v LT

e . _' Sl T A C - e

.
N oL

< . I -. o . .

~ . * . . NS

DIRECTIONS* chtate long numerals to puplls Askﬂtﬁemitd: ri
{i “~with 'commas.- * R A

»NOEE::.le;t*tg s llllons" L -
CR T 1 : & .

-\- “ "\- . ) 5 - & -
- - -;' - - 5 AN - - - PRI
-, - = - E X . 4 . T ox
. p EPA . - a3, . . o~
h i S v = - ” ’ ©
R - « o 0. B PN
’ - - o SR - - . e
. - ' - 3 i
Lo - - - . -
LR A b - \ - \'d . -
3 - e . -
™ . P 3 .. .
- . ter -~ . -~
2N - - - . " - - - -
- - - 4 - © -
- . -, "
" - Joe - . “ -

CERICE 7 e e T T e T

PAruiitex: provided by ERiC . om0 ot T . - LT A L . .« oy P Y
< . L ol . . [N - 5 - .- . N

v . . . . an . . . .o ..
" . f - . - P
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78-CE- L = _ Reference ﬁhliiiplicatrdd
~ OBJEELTIVE Develop a model for repeated multiplication. < i
~ 7 — +— g - :
) E"i“ E ' o 7 ,;‘. o _._‘ . l_ . V -.,' - . -
- PRE-REQUISITE OBJECIIVES -~~~ . R : : |
g . R ,‘ Y A . - A

s

\A . BUILDING CUBES .
' \“MATERIALS: ;_«eubés'-"'_

7

..B'.'

¥

Repéﬁt w1:h groups o& 4 and 5

v.E§§CTIONS- Have PuPlls build a large cube - 2 cubes long, 2 wide ;=2 hlgh
-~ ¥ cubes 1ong, '3 wide, 3 high, and so.on w1th_4 5
._ﬁ 521 number of small cubes 1n each 1arge\cgbe.

| f.;;-vfgé’:; g\." ".4_5 e ,_.'
REPEA’I'ED’ MULTIPLICATION Lo e

MAIERIALS Poker.chipsf"

DIRECTIONS
‘says, "Make 3",

Teacher says, " RE\Q\fets of 3r. Children group 3 chlps 3 tlmes.
/ X . N . -

NOTE: . The word of™ means multlply Cx)

Teacher says,‘"MBke 3 sets of 3 sets of 3 "

groups of 3._, e f”
Sir 7 000" 1000 - 1 000:

, 7 x4 -775.000 0 0007 000
BRI AT SR 3’,-'.“.,' 000 =000~ ooo

‘ LA

Teacher asks,?"What drd you do’"
: 3 and.p01nts to the, dlfferent 3 S, LRI

.

A e

&

- - - - . . . . ‘ -
- . Lo . . L w, o .
- ot ¥ RV A
: T COURTT s s
o PO . . T S e -0 -
3 . -

Wrxte on board '; e e 'd . -;‘-: -

o co T .3 of. 3 of 3
IR A "'.”'*- 3%x3x%3=

.‘n‘. -"" -t

‘."' T L
~ R -u{[?éi'
et e F 'kvffgz
DI R
. PR el
. . £ . .
. . .
- . . - - -
P .Y Ny, B . S
O . R S

Have‘poker chlps (or countlng blocks) in a p11e (ho order)

"p - . L A .

Ghlldren respond

How many (27) count chlps.;a:féﬂ]”}

i '-b,‘;.. o
o, o2 -

e B . L
Y
i ~ . S, iy I .
- ) Lo
i, L .

réa¢he£

1 N
000

© 000

000

Chlldren group 3 groups w1th 3
"We made 3 sets of 3 sets of

: 000
900+

.r-ooo ooo--..,.,ff -

1000 000t 40007 LT

Then -
. .  Have puplls count the :

_ Pupil groups 3 chips -- 000 : . '?-.;..

11000 . ".-000: ,_‘.L.‘='" RS _' DI
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" 76=C o L R - . Refe;éﬁée " Number Reélations

1OBJECTIVE Develop use .of exponential notation. oo

COMMENTS Expcnentlal notatlon ig” a-convenlence, not a nece351ty. If your"éupirb a
have problems ‘in thls area, it can be delayed untll a’ later date._ FE -

-

e et A

El

" PRE-REQUISITE OBJECTIVES '75-g¢ ~ - . . -~ .. - N0 -~ -

L. Tt semwmmms o

;‘A; WRITING EXPONENTS :;l-;;’ LT e s e e
MAIERIALS See Dlrectlons if"" o B o S
_ e S S S
DIRECTIONS- Repeat ACthltieS' _from Obgectlve 75-C recording what is done and °
- 1ntroduc1ng expOnentlal notatlon.-=' ‘ A .‘Qk\\;‘ ' B

PO . -~

EXAMPLE j 3 of 3 of 3 =27 . R - *._ .t}iééﬁﬁ
b 3 x3 x3=27 " ~TT. . -t
J/’ 3 = 27, j.- S R i:‘-_- C T

Tt
vl

( - ' -
'Ime exponént is essentlally a counter that tells the number of tlmes a number
is used as ' a factor in a prdduct.; It is wrltten to the upper rlght of the (*‘

number.
.

R T ID U

N
A . - R I R -

'p. Ilnis TO EXPONENTS B T U AL . S

MAIERIALS “See Directions™ }i‘, ”ﬂ7~:3.jfj: fV;ﬁfy*-sg\:f‘”'_ £

-

DIR%/;IONS" Teacher-made*worksheets drllllng on the fok10w1ng-‘ i ' h'.: .
YR .”1“gL;;1"2ﬂ-2 2 2‘; a4 ‘::fi,ﬁa? : ":,_I B

*'\“hf_'.z;-a 4-4 b= e e T

- — LY e »
Cew ot 0w g] fi3 £3 - 3~-3 3= . ol

: ";“.. Ce T ‘4._':’ .6
- . ‘ N Lt ' §

u 5. 7 =' < e e e ‘ L. - e

. - . - .. N N D ) . ' - T L

- . . _ N N " - ~ T . T . .. . < r- . . - ol - . . . ot ~ .
L el - - hd . . . L . - - . - ~y o~ ~ M N - . .- : A
o N . I 5 . ST sl aea - N B T ) - . s . . Pl .
- Lo e T . - . - . . -, .. - - . . - [Rs o . .
= e . o - - Tt . . -

-

_ EKCz /% é/an.&

'a_‘-

Ty
I
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' 77-C- CL Tl T g Reference Number Re lations and Place Value

"OBJEQTIVE “Relate exponents to place value.

« - . . .
- g

hl . - °
o ' . : L . : > ' ' :
* v . . - -
. . X - =

. COﬁMENTS*;' S S = -

' PRE-REQUISITE. OBJECTIVES . = .. . . N L
FRETRENEES - . . -/{- o . .

. . . ‘ o\ he . .. ) ) - L ' ot - :
B LT B Acri ITIES : T

< -

. A. MDDELING 10 10% 10°, etc.

MAIERIALS Use pl cé value models.; o : -

.~ n B T S T, T '-;;;f>

-~ DIRECTIONSY Mbdel“;en. This- is noted 10" or 10. g .

+-. . EXAMPLE: CI]:I]:II:EI:EJV;--_ T e

. A . ; . “

Building on this models bulld a model of 10‘sets of -10.

- > . A
O I R - o
. o ’ .z FA . . ' ~
. A . : L . i
-~ ‘\ _ . ﬂ h .
" R ¢ - o i
J’ ¥ . . .
. "
. - " -
- R " s
ZE ) Poa -
B ~ - - -
- - - ~ - -
& . ~ - ' . ?
o0 > : ¢
- - . <
b . 2
. o x -

Lo A

J?Thls 15710 sets of 10>or 10 or 100 Conthue maklng 10 sets of 10 sets of 10.
ﬂ-lO sets of 10 sets of 10 1s 103 or 1000 oo - : - T,

td

' & L
10 sets’ of 10 sets of lﬂ sets of . 10 is 10 or - -~ ", Ask what'104'§s.
- If chlldren are unsure, have. them work out. problem._ R T

. EXAMPIE:. 10 x-10x40%x10= (M x10)x10x10 ~ < € ..
S AT 2100,k 10) x 100 e
T “=71000& *0_ L .- .. 7 .
.= 10,008 e e
. : e R £l T |
. ‘= 199 - LT
T e

A

‘f“L./ -

SN
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E 77'; c cont'd. ] B » .+ " " Reference Nt_unberf'Re];af.ib‘ns and ‘Pla_c;_e Value

DISCUSSION. -Lead .a d:Lscu.ss:.on revz.ew:.ng what you have done show1 % (on c.‘halk-v
" .béard,’ overhead gro_]ector,' etc.) that 101 - 104_( ens place), 10 = 100. (hu.n-
drgds place), 10
. = 100,000, (htmdred thousa.nds place). .Note: Lhe\e:: GEe T determmes )
the number. of ZerToS T A " ;\-" tel _:",; T '
.A.‘l o ‘ - ’ e

- . - L. o ~

EXPONENTS O PLACE VALUE - . . ... - ochoo L

= 1000" (thousands place); 107 --10,000 (ten thousands place)—"»

MATERI_AIS = Teacher—made dltto. o ;- S . SR : e

S - ’ ..: . . . - : . . \“ - . Lot e " M
S Example : 'l,ﬂ 101_ = .. . - R A o
- T : - - o .

i -

. . - . - .t R
100 = T Lo T
3.. 1 UL . 5
. . - ' ’ " . : . o
. ] L - - . . 2 ) ae . - FN ’

D

DIRECTIONS: Children Wodk out problems. . : C

E:-canq:ole; a. 101- = f:ens flacé‘. _ A oy '\ T AT
L.t s 50710° £ thousands place B Lz

“c. UsE EXPONENTS TO WRITE NUMERALS -Jeesfete., g BT

-—. - - - V-

M@IER_IAIS: ’ 'l'eacher-made dltto
. g )

S 3(10 ).,.Z(TO' )+5_(ffo )+5 (10 )+4 (10)-)-2 B \

- ‘o “ N

o~ . Exampleq, Problem a?ove is. =326,-542

EXTRA WORK FOR FU_N Have c.}:r:.ld mrk out_ ehe problem, (only 1f ch:.ldren have had
' background in worklng e,qgatlons\ mttharﬂnthesis ) ST : '

- _— @t S S S N T . o o A
. ot ool = " C . - . ' R B . . -’ - R .
» T “& . B e s L S T e e e
S . . - . L e - . L o . Tole LT S E
- s - - RS Ky Xe i S :
- e » € - - . . .. . - . = . .
[ ¥ S 7 - ..
Lo R . RV I N \
o o g S o | - R =
N . . - . - " .- . T
T - . . -O:‘"‘:
. . e :
. - ‘Av

<.D}ZRECTIONS';: Pup:n.ls wrlte out number-s usmg eXponents to determ:.ne g.lace value. .:' -

‘VARIATTON: 'Childfen tell plage'va]_.ue accordidg to. exponent.. ' L N T
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_77-C_ comt'd. ©  ‘Raference __N!-lmbe,r__ReJ_.atngis'_,Té#dléla;e;fvla_';lué

326,540 + 2 =

.

326,542

. S

'*-3(105)+2(10‘*)+6(1o )+5(102)+4(10)+2-'

3 (lex 10) x (10 x‘lO) x 10._-!- 2 (10 x 10) x (10 x 10) + 6 (10 x 10) x 10

-1 (10 x 10) + b (10) +2= L e
3 (100 x 100) x 10 + 2 (100 x 100) + 6. (100 x 10) +. 5 (100) + 40’ + 2=  _ <
3 (10 000 x 10) + 2-«(10 000) + 6(1000) + soo £ 40 + 7 = §

3(10“0 600) +20 000 5 6000+ 500 +40 £2 2 S SR
~ \ . . N - AP
(300 000 H zo 000) +- 6000 + 500 + 40 + 2 = ' SR

(320, 000+ 6000) + soo + 40 +2= . f - U
(326 000 + 500 + 40 +2= o

(326 oo+40)+2 _' L S

N - Y ' ;
ool . "’
e ) -~ : N K \
.. . ’ . - 3
- R S n
” - o . - ’ v e ‘-'._
! : ] . L g
- ~ - \_\ .t . -t : T e
. » Vel 10 < - &
e ' 4 . . ST
- - X < . . - -



"- 78-S' "‘,"I S > oL T T Reference Subtraction '

EREEREN B . ~

- 'omcnvz. Partition a set into two parts..: |

B - - . TN

"’ COMMENTS This 13 a. pre-su‘btractlon activity. e

Lt '-7._ . . - . -
(Y - -~
P .

. ~

’ T e . ’ . . ) ) ,-v' . . e . . .
- PRE-REQUISITE OBJECTIVES 33-J, 32-J, 19-C, 14-C, 13-C ~ - .. =

ACTIVITIES UL | SR
SITE ACTIVITIES ON PATIERNING AND REPATTERNING T

— =

- .
-

'B.’ REVIEW PARIITIONING ACTIVITIES‘QN PAITERNING AND REPAITERNING

-MA‘I‘ERIA.IS Strlng = one plece per student, tied id-a 1oop, various man:.pula- -
tives - (blocks bottle caps,’ buttons, popsicle st icks, etc.). - '

DIRECTIONS: Students will make a ‘set of any size he wants, ' The student will
' o then part:.t:.on the ; et 1nto 2 parts and tell how many in each part and how o
’ many all together. : L o - _ ,

- ..
)

: -
d 5" : =
" Y
- " -
- - T, a N
- . —~— . -
- M
-~ - -~
- « -

Full Tt Provided by ERIC.

.. : } - . . - T~f'»-’ 203~_
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.:_Q?RE-REQUISITE'oBJEcTivEs. 785 . - @ Tt

5g§; PARIITIONING

o asks ""What, is left7"

" 79-s LT o R ‘Referencé -~ Subtraction

— - OBJECTIVE Partition a Set into two groups when ome group size is giveg.

“COMMENTS ~ Use. texm: "What is lefth-qu the unknown setisize.ﬁi?*'

P ]

EE J’f-;iisﬁ"fh7a: ... 7 7 ACTIVITIES ’

' s e
MAIERIALS 0dds and-ends,‘l-set indicator

L3 °

DIRECTIONS Teacher makes a set and asks a student to Bartltlon the set lnto

two parts--one part being of size 3, for example.' When this is done,

—
' 5

Example:

.

teacher -




‘\\‘. L

) S e . . i _ B e
' .80~ 5. ‘ o T ' R Reference - Subtraction

OBJECTIVE Uee the separation sign and record partj;}:'ioﬁing pr__ocess.' _ S i

o"-

COMNTS Do not: introduce the terms" "su‘btraction"/or "minus" at 'th:.s pourt., IJSe -
part:.t:.on or separate...-v’ I : s SRR S

~ - - Sel e

~ ' PRE<REQUISITE OBJECTIVES 79-s . ~ ‘v = = :
. AT ’ i ‘ ' - ’ ' -P .:

S T ACTIVITIES -

s L s

- A. PARTITIONING AND RECORDING R S R

MATERIALS-:; Odds and ends, set’ ind:.cator, recordlng sheet. S

DIRECTiONS: Use the same p,rocedure as. the activities on. partltlon:u:”* in obJect:Lves
78-S ‘and 79-S. Have the bup:.l record what he\ly.as done. .

m{AMPI.E Make a set. Ask "How many members are there in thls set?" Sepa-

rate "a.given set size and circle with yarn. '"What do we have left?" Let

. . 7 us write what we did. (a) "How many did we have in the set?" Record the '

' . . number. 'We separated how many"" (B) .Record: the_number. "What' s left""
("‘) Record ‘the number. : S S .

>

. — (

[ . . - . s . . Ce e > o

A. Set Size #B. Separate a Given Size C. What's left - - oo . 3

. ﬁ ... ' »v ) ‘ /" . . . .- ) * ) ST e - | - - N .
T Cont:.nue th:.s/q::rocedure modellng many bas:.c facts unt11 the chlldren are. com- - ,‘,
" E petent and comfortable with it.  Then 1ntroduce the separatlon sign. - - 4y

» o

N . R

,

" 9 . _ E . _'.'. 4 ._ = i ‘. . 5 . :
RN B

~...- 207;,.-:' : N .;
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80- S conf'd .. ~» R . .. ... Refereuce :Subtract.

l B AN orr:mmn OF NUMBERS e e T ’}‘i SN

MAEERIALS "Several’ 10- by “8-inch playmg %::ai:ds cu'.__t from heany"ea'z'dﬂdafd‘,'~ E E )
. several :Eelt cutouts for each pupil LvE ' i~ K ', v RS
'PREPARAIION : Dmde the playmg board‘ into . th:nee sectlons, the largest measunng_
10 by—la.\nmches and each of the others 5 by 4, inc.hes. ’

1" : ) . . . o A -

ER. TR ;

‘ ‘.
p

..‘é’f 3 _ Playg_round ,

1 Bome Cafeteria'

N
DIRECTIONS' - The pupll places ‘his pl board ‘SO that the two small sections
. are nearest him.” ' The. teacher or a pup:.l dictates a story problem. .Five
boys were playing baseball. (Five cutouts are put in the largest section). .
'~ Two of the boys went home for lunch. {(Two cutouts ‘are moved to the lower-
' N left sect:.on). (The other boys went to the school cafetena for lunch. '

- (Three _cutouts are moved to the lower t:.ght sect:.on). I-Iow many: boys went /7
’ to the afeterla’ : - .

The pup:l.ls can f:.nd tie number by countlng the boys in the lower right section.
C A discussion of the problem may help the pupils understand that subtraction
- is an operat:r.on on. numbexrs in the problem. Have.the students’ record the
. equat:.on._ C B .- N _—
) ‘» . & i .. . . ’ ‘ } ‘. ’ . BErY R -
. > Y




" ', : s I, - SR . N ;‘7_.‘-\_...-; T .f’ R{f_ggnce Sv:btract:\o‘h

-~ OBJECT];VE To 1nternalize “the.. subtractimac}:s. o .:1- - N ST T e N
T ' - . — :
KA .;‘COMMENTS Tb.e minuend J.sx the total arount, the . ubtrahend is the number ‘being - - f
¥ , separatod out. "Separatio ign" w111 w be.replaced by: "mlnus sign." L

The answer is cgjled the difference. R call that a basic’ ‘subtraction: fact
is one where the d.iffere ce- and the subtrahend are single place nuxnbers.

T .n -~ e e R . o y K
T PRE REQUESITE OBJ’ECTIVES 80{ = \ . ‘ o Lo g_ | Q:-Q. .- Coe

R P ..o AGTIVITIES © -0 V.[5 e b e
.". SUBTRACTION RELAY '

. MATERIALS Make 2 sets of cards. Eleven cards in each set. An @ﬁg&set\
' numbered from 0 to 10 and a yellow set numbered from O to 10, °¢Flannel
board flannel numerals and s:.gns to make equatlons. T
DIRECTIONS: “DlVlde class into 2 teams of 10 each. Pass thesyellow cards to
3 one team and the orange cards to the, other. Teacher makes a oart:.al equa-
' L tlon on the flannel board.. . SO o w7 '

~y -

*
\
s

v 8—5

. . : . ‘ C o - ) e N
— . . - : “; : . “ . = ‘ : ) .
: B . S i . —_— - » - . .

- 7. 'The student from each team w:.th the missing nume*-al "races" to the board )
‘ The student reads the equation; and the class can conf:.rm his answer. The, ~
student who correctly completes the. equatlorr first wins a-point for his team. .
The teacher changes tfhe equat:.on. 'I‘he tedn w:.th the most polnts w:Lns., ST

=z

t T " - L e

P B. SUB‘I'RACTION -FACTS 11 - 18 WITH MODELS

N MERM Plac\value models for tens and 8 un:.ts for each’ pup:.l Use a model o
for the ten that-can'be easily exchanged for units. 10 buttons om & wire -
hook 10 centz.menter cubes 1n a paper sftaeve , 10 s}ucks 1.n a rubberband

SR .DIRECTIONS" Wrz.te a separatlon problem on; t.-he board 16-__9 =" - e i o

'Have the puplls model 16 ‘as- 10 and 6 ’Io separate 9 they ‘must exchange the ﬁ S
' “units (unhook the buttons, take ‘the rubberband off the stlcks) Let stude

regroup objects to model the™ %eparatlon proce}ss. '. S R A
¥ . . g- R . .. L L e o ; - .
.; ) g ‘.{ . ; .
ol ; - - - ‘. ’ - ~ - F
S n ° Y N
} o 1 e ‘D. - ]
» ;\A . - . ° ‘, -
' '.' g U .. .
. ' - 209 - - :
. i ) - : . . * &
» ’ 1
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.: Reference Subtract"ion [

vy PR . - . L e 3 . . L N

R B -- R . . BN . . " . . . . . -

L . s L . . - = : - L

b - N N B N b . . R N N - -
L — S - P *3_
B Ve - B . AL . ° v . ’ e T . E

Wr:.te and model many problems. . -

13w
7(- =8 BRETE- TIDTE RS T A - i S

b ~-;__,.

‘--_c;- SUBTRAC'I‘ION CONCENTRATION , ¢

MATERIAIS Twenty-four Z-mch cardboard qnares JRRY- % Zp-:meh by 6~inch answé‘r card

PREPARATION. Select. .12 su‘btractz.on comb' tions. Om each of ¢12- cards wnte I C
_the answer, ‘on each of the other 12 cards™w t"e'»‘tlie problem. Make ‘an answer’
Lt -card. S _"-‘“_ S B ' '; L e
: -z ‘ . .
‘%&ERECTIONS- All cards are .to be- p,]..aced .Eace /down on the ta.ble-_ The first player
- will turn 'y two cards. 1f they are :a matched “pair (as 9 - 6 and 3), the"
*player places thém in front of him.,  If they are not a matched pair, he returns
- them to their face-down positions om, the table. Play continues- until ak ', 3
cards have been played. The players then check their responses by the a L
wer card. The- player with the greater mnnber of equ:.valent pa:.rs ds: the o
w:mner. : . . ) e

g »

D moa IOSE © . oot o e Be e e T
._M:dlfy act:.v:.ty cards in obge;tlve [39-.3’5 Activity C "“for subtraction. - .. ™

R . . . . . . . - .
. - . - . . »e B b °
- 7 e . - I . t. . . S ' . A . . . - .

) WAL . ~ . .
‘“ _7 / . E _‘:5 . . .- . ] ) U . A * S - e - e
: “ - ’ N . o s s CT - T o
- VT TN . - - . .- . - . . . .
i . L R . > ;@ -
. . : . A - . T .. - )

CLIHB'I’HESTAIRS L

‘MATERIAIS A playlng board \11 by 8% mches, made o_:!:' cardboard twentysfour
1?5-1nch, by -inch tagboatd cards, a card pocket. . -

t : . - ) Co- . . T - C - L ’ : - -




* B .
L]
: o
* R ) A o S '_::7 R :,: R L . ’ .). “ ’ ’ E
- , - 4 R ST T . L.
- @ 4 2 'id'-.’&flJ‘u!»,"~<f ‘ .. ;
s _".s.'_-',",{“;;"' R \ e ’ D ' o e _ . v b . B PR -
=8 cont!d.T ¥ T L e ’ Reference  Subtraction"
o - - . ) ‘n ’, 3 . : : . . . .
'...'f . . . . .. . ) BE R RS ‘ ..4'.' ;.'- o - \- . h
’ ! > : ) : ) j)\ ol = by - ' ’
. N L4 ‘{ - ; ’ A [

-PREPARAEION-r Draw’on the playlng\board\a broken line to represent sqafrs. On
_omne setsof twelve~l%—1nch by 1- 1nch dérds‘“write pairs of addends, one palr .
i per Jcard; on the reverse, side, write the sum of the pair. - On each of.the. other
riﬁ 17 12 cards, ‘show a sum and known - addend; -on the- reverse side: show ‘thei mlsslng"r':k
'~>"- addend Glue ‘the .card. pOcket to. the back of. the playlng-board ana 1nsert ‘the -

addltion and subtractlon c&rgs ln the pockec-.;‘nj{;;‘_,wgﬂ~, S " a_“.w~.,.ﬂ
R 3 > . \ N A .-_ . ‘ A . . '4 :
DIRECTIONS“j.A pupll, playlng alon§} placesnzgi set 0@ cards on the steps of the

»\., .

© "ip" stairway. - Beginning with ‘the*card on the bottom step, he. states the sum
p or m1ss1ng addend, thaﬁ\turns the card a hecks his response{ .Step by step,
b he proceeds to the top of the stairs. "He. thenm places the cards on the step .-
" .of the '"dowmn" stalrway and'agaln states the sum or mlsslng addend and .checks

. ;hls response. . , . LT o
. . N N AR

When two puplls play, one player responds to the lndlcated addltton or subtrac-
‘tion pair, and ‘the other checks the responses.. -The game coni;nues untll Lo
both players have: cllmbed ‘up and ,down .the stairs. Ve . : _.n".

This activity may be adapted to multiplicatlom and d1v1slon.'1Thefmnltipl{catidn’_f

' - tables %my be . used for checking. C S c Lo

T e W . - 3 . ) L t : - B hS )
. N .. . . . i

,.',‘,ﬂ_..'. . o - - . ' 4}.»_ . .
- - . . o - - . ) N . - 5 . k% . o - e *
e S 22>

- . L. . . . . . o, ~ 4 .
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82~S ‘.;.‘T'" S o '; . Referefee Subtraction .

> ~

P

.,

OBJECTIVE Subtracq from a 2 or .3- place ninuend. , = _

| A.? SUBTRACTION MDDELS " ";_“j__l:fj;: PR AL

";;l;_;-*ﬂsaz._ Regroup 'Hq-m” Uf?w 3 Regxoup ,Ji:lg T

Y AN

COWIEN(TS No zeros yet in the: minuend! 'J:he examples illustrate 3= place mi
ends ~- be. gure_ to do se\feral examplea with 2-p1nce min’uends -before (:m

~om to 3-plaee- Ez*;.z Vel e LT

[

.REQUISITE OBJEC/_/_S’/ 8lig - T T

s, [ . e

e ST
. e

P ..

MATERIALS _ Place value models 'for hundi"eds, tens, and un:.ti
Di ections a-g are steps that shotIld be taken 1n orde:.. Work witl;

ving -

group of 8.0 10 students; - . " .
For example

'__ a) Démon Erate . first Build a model of a number -in the hundreds

- ~“~“.tv-f-* ‘nu

{ : - . . < . . -
. Separate -2 set: of“lﬁ?.;j”’Af:te'r 'regrou'p:lng., ‘the following ser will remain;:" T

o - L NG R ' AR S N7 . .
a T B R . .

g'Tff (.sov)

'\'

uunﬂf

N

A T

-

) ../ :;v ’ o '- L : )
Do several examples. . S.1btrac.t some ‘one’ and two place numbersqfrom the :

~ T - : S
. ' ) N 5 . . ._ B o ST .- . _>_/

m:.nuends . ’ .
D:.agr amm:.ng

“b) emonstrate agamr th:Ls time write the: problem on ‘the bpard
roblem the following way may be helpful whert regrouping 1s\r ed

. the’
-Arrange in; colunms of hundreds’ (H), ‘teéns (I) and units (0)- -and . then’ re
\‘tlll all columns can be subtracted ‘E‘or eXanple' S \ -

_P

o > “. 313 .

PR -

, | ,c) Pfovide puplls wrth pragtlce d:Lttos. Include examp w:Lth regroup:.ng
" for unitsand with o regrouping. .:Do just - those oblems Which\requ:_re o
ve. puplls show work as in [

- regroupln -at the. un:i.tss an tens only. "You an
,{f T

v

= -b) above ST - :
. —

.. . . A ‘, ".' \ -‘-, . 4 ‘ ', - 213 - -_ | G’_ .". : - . ’ S E ’
/2 6/&015 _-t . - L - - ) . ' T : - s - - s ot ' _,/—’ ) -’.v-.‘. .

. ca -
R 3 . . . . . S . R
. . - . N . P g - oo : . . '
i} G N e - =
I R -~ ": o . L e e . . - . U K L . - - -
J .



S T T v ‘ . cowd L '
‘ _igo :-AS';‘_.'.'_cwnt-'_d'..' o N S CRNRR : ) ;R‘ef'erepce Sﬁ’t?{;raction S
N . . - ' . 3 - . . - . . T : . N éﬁ A-A'77-.--‘.A._:..‘_“_“Am“ . — -gw-‘--—;

- S»"*«d) Demonstrat& again' this time let . t‘he .tens digit of the subtrahend be larger
tha.n theminuend Example-'-\'_.\ _""'-‘ , AT T F St

-

R ;.‘-’ . 368 SRR H T /( Su\s\'vm:"‘ H T 03“‘“&9"'
174 3 |6V8 ’,—_,; . 3 6l >
—'—_‘_ .'_},-]__: 7 f & L . —.1 7

0.
M

P Eo oo|ct
. - ° .

I—'N’r'ﬁ'
[

(Yo CNT [e))

SUREURETIEES - e 2 . ind . ’ C
P T T o Py Sublracf qmpeet—r *
. ....x‘_“".r,';«';". ."._,_:_ ER ,‘. . ) 0 . ,"- ) ‘_\', . ] } ‘\ . : \} ,‘ l.. :“_ . ‘ R

e): Provide practice dlttds’-‘"{me pfqblem vith no’ regroupmg for the tm:tts

or tens, but only one regrouping in each roblem, T D N S
. s 327 . ‘363 LT R T ; .
A L= 182 ' "147 T
. ._‘ '\. . . oL S e . . f—
-‘f) " Demonstrate aga:Ln° ' This ‘time let both the pnits ‘d&glt and the tens iig:.t cf )

. _ the subtrahend be larger than the m1n1{en& o r\D . - -
- R ) - .. 4 . / : L - .)/L){ . . t s !
. ' 8) Model and record again. . ' R e ce B

. "l‘« Lk R - N - - . > B B \'P_‘_

R . . W N w0

.\_Pr__ov:j.de lots - R

.( g - ,l_ - ) ) -. -: - - ) . - -
. - . . ‘ _.; 1 On e . - e
- g N o 18 BN
’ S 3 - e 3
CL e 4 . we T R
3 - : ; 214 - - 4 <
- - R s L \:, - ‘
. LY . ) . ~ -
: . . : - R 4 -
- Q& N ]
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Ea . . ' ( N - ' . . L * .

4

{/.—" T o 3 - o~ - - ,: ' - “"‘ - A iy e - o - )
,. 1. ' COMMENTS , T N TP S ,
- '.’. o -.‘. ) [‘\ ) S~
j‘.,/', ',_'". L .‘. L . ) - ." ,‘ '."‘ - ) . . . e v . ]
J . ‘PRE-REQUISITE-OBJECTIVES .‘32;5'- S e s T T
| i \, AC’I‘IVITIES ST N
. AL —SUBTRACTING EROM ZERO IN-THE UNITS PLACE : .

- MAIERIALS Place value models e _-l‘-n R \\\' -
DIRECTIONS . Extend the modellng for three diglt subtraetlon. Model numbers SRS
- w1th zero inithe units plape - record problems from the amodel. Use p1acg-‘ '

“7/57 value modela on page. ST _ T

FOR EXA@{PLE e . @ e o ,";{_"’ ,

..' Q) DD MEBB HB Zg Rﬁgmup %:' | ‘ * |
L \ \I/ -i.f . o 'A\_ : . ..-“ L+ . _)Z 2 Su S < “ r:‘ o - ‘

. N T sl r+42'.. AN e

— < )
L [0maD ::‘::2:‘, Dmmm SR | 2‘;1‘;
LA Lo’ L N 3 2R

Thls shqudn t Bh too dlffzcult as there is nothlng new. But some puplls have
trouble Just because there ls'a zero.' . .

LI restuP
/- | e

. B. SUBTRAC’I‘ING FRQM ZEROS IN THE - TENS'GR UNITS 'PIACE ‘i’ Sses UL
3 CLoeT Lo o

o ﬁATERIALS Place valge models for hundreds, tens and unlts. . NI ,,'=. .

o DIRECTIONS: (a) Revlew value, partlcularly numera¥s w1th Zero in the - ones,.ﬂ
' . teffs or- both, places. ‘Have ‘the ‘pupils, build-or’ draw models for~numerals {04,
106, 240, and 300, for é%ample. Build models. or plctures of models:a nd have

L chaldren ‘wrife the’ numeral - from the ‘model. Be- certain-all.pupils can write @ -
I a nﬁ&eral that contaims a zero as you dzctate\lta- Any pupll who can not prob-

' ably deeds help w1th place value. e ;

APROVIDE MANY PRACTICE MODEIS R

L0000 . . ' . PEERY 5

-
-
N

ﬁ““‘“OBJECTIVE —Subtract -from- a-minuend - containingrzero.--~-‘f—ﬁrm““raw"»“—t*4~“~wr¥~9_JL4MQS
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' S 8-s . T T | _' _ I ~Refe'ren§e;‘ qulti'a:_\c@iqn B

a ~"OBJECTIVE “Subtract 4 and 5 place numbers “from 4 and "5 place numbers .\“: L -
L o EEE T - '1'. - . -,- - . . - - ‘ . — ] ] C g we 7- /7
« . COMMENTS o ' SR | e g o

PR (

 PRE-REQUISITE OBJBGTIVES 83-§ -~ . = | ST

. - '., L ' W ,‘ e ACTI\ZITIES . . - ;.‘ : \;» v

AL ADD Avrerr - IR

- s'MAIERIALS' Chalkboard R
TN i ‘ - ’ :

DIKEC’RIONS Pt a three digit subtraction problem on the chalkboard  Have ~the -

ch:.ldren give you d:.rectlons on ‘how to do the problem. . P N '

Pl

»

: e42 ) )
p =389 ~ - ‘ «

e T3 S S

: N - '..c')r';‘.' | 6425 . . B L R L
| 3 T -1389 ST, - -a-3B96 o SotE T e
B. CHALKBOARD DRILL. - .. ,*;hn' _ e U T .
. MAIERIALSr Chalkboa&d, chalk f> R T I
| 5% | y e TS e e
: DIRECTIONS- : Send 2‘ or 3 pupell to };he chalkboard.‘. Have them work several prob- &= -. .
lems. ' Correct mfs;@kes for. the. class..-- . _ \/’0 J L e
.c;_ PRACTICE o ey -‘/' : e - o o -é;.‘;~ C
. . . e ’, : . . \ A e e
Q / ~ v . H *
. MATERIALS %Qlttos‘* and workbogfpages of . 4 énd 5 pl‘ace subtractlon problems. R
’ * .

=g DIRECTIONSa lee lots of practlce. A Lo

TRICKY ZEROS ol T e

“
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\
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Reference Subtractign

DIRECTIONS: Put a prcblemclike 7000 on the board. Ask pupils how they would

.-2648 , . -
. p S : :
work it. Accept all methodsé%?at Wlll con51stently get the correct answer.
/  CONTINUE: 6002  « 7026 25 = 0000 - e
’ ' -2340 v =2348 - 2486 . -

N

" E.’ PRACTICE,

s - L. L
- MATERIALS: Dittos, workbook pages, games, chalkboard conmtests.

, DIRECTIONS: Provide practice with zeros., =~
N o : , . . |
. . _ — | <Y
* .F. MAGIC NUMBER 6174 . ~ . L
MATERTALS: . | C T o L

«

DIRECTIONS: (a)_ wrlte any 4 place number with different digits: 3412
(b) Rearrange the digits to form the largest possible

A number: : . 4321
\i; (e) ' Rearrange to form the smallest number: ' 1234
. (d) Subtract: - S 3087 ..cyuyr
Repeat b,c,d for the aﬁswer o e
Continue until the. "magic' answer 6174  is.obtained: . ;f?8532 Coome
. T o _ - ./" S , -7 =2358
N - . : ™ ‘ i i S 6174

(The.pupil will never do more than 7'subtracticns before theaﬁmagic" answer

appears. ) ° o
. 5 =
——
. - \ . "
. 5
) & - ‘o
- 19/‘,‘ 4 -
- ;o - :.
- L B - 5
.- 218 - :
Fl / .; \ !
- o A.
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' 85-C /.. v ' Reference  Subtraction .-

T T OBJECTIVE™ Relate addition to subtraction as a checking process. - I

— \ - - = =

- COMMENTS Where addition is -a joining process, subtraction is a separating - . .

process. This objective shows the pupil that what is separated can be re- - .-

/joined. o - : : a .

/j_ , . o . Lo 3
PRE-REQUISITE OBJECTIVES -* - . -

ACTIVITIES
A. ADDITION AND SUBTRACTION :

Modify the activities f-romv',O.i:jective 33-J by, aéking for subtraction combina-

-tions as well as additi‘§ﬁ combinations. - L
; € - R a ) . L * ‘

- I . .. e e

B. "SUBTRACTION" L

' ' MA’JZ}ERIAI.S :Prepared dittgfl'j L )

DIRECTIONS : o L . o
EXAMPIE: ' SUBFRACT CHECK N
’ . _ ’ . o - & s "-
Jane had . 36 - Jane had left = 32¢
’ Jane spent =24¢ ' . . Jane spent - +24¢. 1 S
Jane had left - 32¢° “ same - 56¢
i . X .. e .‘_ l’ - V " ‘,‘ .v
NOTE: Make up your own stories or Use worksheets. Vary the number- of digitg® °.%
in the problems. _ . . . t - L J.‘:.e s
5 T ~ ! L
. - < - < \»). . L4
T e - . - H
. wt . & ot
o ’ 1_\9&’. ¢ N "
. . < _ — !
i . /‘ a Il
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l GENERAL REMARKS The next sequence. of obJect;Lves models repe-ated su.btraq.tlon

as a mears of. developing algorithms - for division. .
e A i e e e e e am = + M '
56- S SR . Reference  Divi¥ion
"/ .  OBJECTIVE = Separate. sets and record as.repeated- subtraction. - -~ = = |
- - c‘. e :

CUMNTS . (> - - , \._ - . :'-. ‘ g . ' B . « : .-, .-,'. ‘.- |

3 - o ‘ " ] - ’ . - E‘ ;" L. "._
. - _‘ - JX‘ T .' = T - X - - B : . ' \:;' ."
: ' PRE-REQUISITE OBJECTIVES. : T P
b ACTIVITIES. . ¢
.A. PARTITIONING AND-RECORDING . | Coe T, :
MATERTALS : Couﬁters o L o T
DIRECTIONS :- D:r.rect the student to separate the or:r.g:Lnal set into several sets’
and” record as repeated subtrac_:t:.on. The sets should not e of equal size.
' EXAMPLE: Set of 15 % x X X X _ ' . -‘-'f_:;ﬂ ) A
- . (' R ] X X X x X ’ ' ’ . Co., . ';' _ . 3
o L Emmax o Db .

]

- The pupil sepdrates thus:
C " r . . 5 ,// ‘2‘:‘ . .
Ty -t g ) e ~
/_ Récording would be: ' . .
. - - é')%ﬁ?~ ' » "
. ‘_-‘4- .vé\.g:':,\. - . )
. fn:-;"‘i 4'_ . - S . . B ‘ _ : < .
‘Place a set of X 's ‘on dltto and have chlld J,nd;%.e the set to be
. su tracted by circling t‘hem.- ‘Record- neXt to drawing. ’ L :
b ’ L . - ,/ N M v . -'7 ‘
.ﬁ . - //, . . . . ./ v - .
- " e i a- ’,,‘ ; . : i -
’ . - ST s ' N S ) ,
'i B. PRACTICF . p . - -
.. : . ’ c - ‘ “. . .
MAIERIALS Dlttos and Workbook 'pages. ' ’ R
.: ’/’ ' . . R . .
DIRECTIONS'- Practlce A - e ;
' .\;J' : r";d-:; 4 8 . N _Z § p ~ ¢ e : \
?‘I' ) v L o t . - ) :-?.. ) - ,o )
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87-S ‘ ‘ ' o : - Reference Division

OBJECTIVE _Separate sets. into_2 or more. equal,parts of. a_given- SizZe. T e

COMMENTS = . - R | S B \
i ' . 5 T >
D N = L . ~ .
PRE-REQUISITE  ORJECTLVES -8635 ~ & . e SN
QL : A { -S Nt -
M . . .- <ACTTVITIES .-
, . Ly oL ‘ % ;
" A, SEPARATING SETS. - S o -, - '
MATERIALS: ‘ Counters, sét indicafors, 1 . R e
N » " ' L S
‘ . DIRECTIONS: Choose. the set size you want.to group by, then make & lagge set ‘to .
4 *. . be separated into sets of the chosen size,’ In thiy first experience; it would. .

be best to have the grouping come out evenly. For ‘example, "if you want to

group by sets of size 3, then your large set should have 6,9, 12, 15, etec, .

obJects. After you have formed the large set, have a pup11 group it into sets-
. . of the chosen size, Ask questions about what was done and set sizes- . | w

1nvolnj9;¥fao not record yvet, o ) . - ’

. ; . i L -

AT

l L. . ! . . ~ ) N R <
o B B., DIVISION--SEPARATING SETS . - _ ., . L. LT .
.ia MATE