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Complete List of Materials ‘for Unit 22 ,

T ©oe (Amounts based on a class of 30)

.
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«

. total number 1 ’ . ¥ lesson in
- required to X , item ‘o o, which item

it - ’ o is first used
_— teach unit . s fir

39" **Student Manuals . . ~

9. , *beam balance kits, each containing: 2
L.

o . * | plrple tinkertoy rod
| green tinkertoy fod
) 2 red tj: ".2rtoy rods .
. ' ’ ’I blue wunkertoy rod . : . o
w L 6 round tinkertoy joints . .
| picture hook - . ‘
- | 2»inch piece of string . R
: S .+ | washer for bob »
; I ruler ~ . o .
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4 2 paper cups-with small holes near t.tE top \
E 2 straightened paper clios, T e
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-

=
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(3] [\ [3%] (g% [ SO T

. assorted small, objects, such as pencils,
., ) ; erasers, paper clips,-corks or coins

30 o <--~pwépgils

o,

———/
w

o

. "30 boxes  crayons

T e £

=4 8 . . N
7o0r8 trays, each containing:’ ' . 3.

*rubber ball, 13" in diameter

#Ping-Pong ball T e—, .

, ¥cork . : . S

*magnifier

*marble - . 4

- - *large nail : -

' *lead sinker . —

*beam balance and cups . -




Unit 22 J{cont.) ;
30 & : 4. 1
- ‘ . N ¢ '1
* lor2 ) 6
< *ghina mafkmg pen‘ - 6
30 ***sets of anebars . - 6
. 30 * rulers . . . « 6
- 30 - **clock protractors ‘(from Unit 21) © - 7 .
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l " transparency of clock face with 7 '
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30 **fractional protractors R oL, '8 :
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' physical education teacher)
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) “*kit items as well a‘)s N ‘
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Minnemath Center, 720 Washmgton Ave S E. . Mpls. . Minn. 55455 ,

***available from The Judy Company, -
310 North Second Street, aneapohs ‘Minnesodta 5540!
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INTRODUCTION .
. . — ~
* v . * 3 ’
3 : . - . This unit’has been designed to teach children what fractions
\ - - are and how to do simple computations with them. The teaching

procedure follows Piaget's theory that, at this level, a number
\ of*phys1cal doncrete experiences should, wherever possible,
. precede work with abstractions such as matﬁematical equationss,
The \unit~places a high emphasis®n understanding as compared
to mechamcal defthess-and drill, The Teacher Background LT
~which follows, g1ves the rationale unoerlymg the lessons, and
shows how these learnings fit {nto the child’s mathemat1cal

. education as g whole. —
. hY

TEACHER BACKGROUND
% o~y .
. Childreni in trad1t1ona1 math %);ograms begin their studies with
© the whole. or naturalonumbers, A set of rules for operating ,
wrth these numbers is then presented to them, and they spend
awgood deal of time trying to become adeptin the use of these
rules. When some predetermined level of competency is at- .
tained by most of the students 3 new system of numbers is
) introduced. (This is usually e1ther the set of negatwe whole. i
. : numbers or the rationals [fractions]’.) Little or no attempt is 9
N made to'relate the new numbers-to the numbers already studied.
s The process.is then repeated, beginning with a new set of
rules and followed by an appropriate amount of drill to en-
trench the new method firmly in the student's mind., ro- .
cess continues until the student is convinced that mathema-
° tics consists of an endl€ss series of unrelately parts. Ex-
perience shows him that success occurs when he can remem-
ber when to 'do, what; it does not encourage him to seé how
each part fits into a larger picture of mathematics or how . his .
- ~present studies relate to what he has already learned. The
connections between the various kinds of numbers and the
similaritiés of their prope;tie\are largely ignored. ‘

MINNEMAST writers believe that the student should be shown

as much of that larger picture as he can comprehend at his

[ . present level. Why should students not be.shown that natural— T
- . numﬁé‘rs, integers and rat10na1 numbers are all components of

»
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* Real Number System )

.

the larger. set known as the real numbers? For your convemence,
these components a\e shown in the followmg dlagram' .o

’ Irrationa.l Numbers. Rgtional Numbers”™ ° .o
'('e.g".,TT,x/—Z_, V7)) (e. g.,g,‘lg,l'—om,_?—, %) | '
i ,- R | ' Intelger§ .
: : 5 - (e.g.,.:.—z;':l,‘o,+|,+2'.,.)<3_“ ,

. v
<. ' . . * .
e s . P

Whole or Cardinal Numbers

N
* a
- ’ <// ‘“© .
. .

) B wo ‘ i(e.g', 0, l, 2,'.3"'.) R \
o " . Natural or Counting Numbers - e
* (\é.\'g'l.lll 2, 3"') - :
X 3] Study of the rational numbers composes ‘most of the mathe— ,
® - matical work in-an elementary cuxnculum The set of ration- |
al numbers is ofter{ depicted irf a Vénn d1agram-11ke that | :

shown below, ; Note that each subset includes the next . -
smaller subset(§) ‘For example, the rationals'include all:
N .integérs, whole and natural numbers. Theg integers include- y
. \all whole and natural numbers "Thus: , ° ) ' '

B R . o et
r 0 . ~ .
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What About Rational }\Iumbers'?\

. MINNEMAST attempts to alleviate the fragmented student view t_
of mathematics by prov1d1qg models that wﬂ“t\éemain adequate

throughout the child's expenence with the subject, even at
high school and college 'leveld. For this reason we empha51ze
the use of the number line. The real number system is defined

s "the 'set of numbers that.can be put in one to one corrospond—

erce with the points on a line." Fox this reason we believe
thé number line to be a most natural odel.

In this unit we attempt to expand tlie student's understanding
of the real number system by formally introducing him to the

set of rational numbers. We try to have him develgp the need
for rational numbers by creating situations that-demand a new

kind of number In other words, we present problems that can- ~

not be solved if he uses only the whole numbers. Filot testing
of this unit has shown that chiidren have no trouble.n seeing,

. _ the need for fractions \and that they are capable of discussing

the use of fractions intglligently.

“

PR

. The rational numbers have a property not shared by any set

of numbers thus far considered. This property is known as
density. When we say that the rational numbers are dense, .
we simply mean that between any two rational numbers there

is always one more. A

P
"

s T 1
a o, ¢ . b

L)

Thus 1f a and b are rationalinumbers there is another number
c between a'and b, where ¢ is also a rational number. We
then know that there is another ratlonal number (say d) be-
tween ¢ ang b, For example, let a = Tr and b T * Theéh c,
between tfem, might beT. Between ry anhdz there are still
more ratfonal numbers. This process may be continued end-
lessly ,Q..,,mdlcatmg that the set of ratlonal numbers between
any two given rational numbers is itself an infinite set. The
property of density certainly does ngt apply when one gon-
siders the set of whole numbers, for there is not another _ . .
whole number between.any two adjacent whole nimbers.
(Chodse 5 and 6, for example,) Iq this unit, we donot =~
develop the notion of density’ to this degree with the children, .
but are content if chlldren understgnd that thére are "many ,-
many" points between any two points on the number line. !
S

L] ———

e
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N refers to "how much" or the oVerall quantity of material under

How Many or How Much?

To develop an intﬁitive concept of density in young children,
we have.introduced two distinct types of measure in this unit.
"Counting Measure" refers to "how many" or the number of
parts into which an object is divided. "Amount Measure"

considération. It is when we want to describe an amount

measure that we see the value of rational numbers. Amounts . &
|are "dense" in the same way that rational numbers are dense, -
lGwen two amount measures, we can ajways find a third amount

measure that is between the other two. For'example, if we . ’
are weiwghing cheese, there is an amount oftheese that has a

weight between, say 4 ounces and 4 % ounces. *.
g ndd A - . .

- Counting measures, however, are not dense. Consider two
sets (INnd B). Set A has five marbles and Set B has six
marbles., It is not f)éssmle to find another set with as%hole
. number of marbles between five marbles and_six marbles. The _
marbles are therefore described by a "counting measure.," o
Y The concepts of weight, length, angle t1me and area are ’
developed in this unit as amount measures. It is our hope
that through considering amount measure the children will
gain an intuitive understanding of the dens 1ty of the rational .
number system. Amount measures are frequently interpreted .
_on the number line in order to reinforce the chlldren s under- ’ ’ -
standing of the den51ty of rational numbers®,
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TWO KINDS OF MEASURE,

SECTION T

e FIOW MUCH OR. HOW MANY "
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S 7ese (e Ml T\'O KINDS OF MEASURE . .
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. -COMMENTARY ) B ”

~ N - -

.

- To introduée the ch1ldren to the d1fference between an
amount measure and a counting measure, in preparat1on R
for the work w1th fractions of which this unit consists. o '

T p

/ . “ s *

There is only one lesson in this mtroductory section. The
chlldren shoul,dwhave,nodxfﬁculty séeing the d1fference
‘betweenn an amount measure and @ counting medsure and in “
completing the worksheets. Each problem gives the chil-
dren a choicé betWeen two sets ; from which they must

Se one as more desirable than the other. For, example, .
. Set A m1ght consist of six very small candy-bars. SetB
rmight contain three large candy bars whose. total content- ]
is greater than thé combined-small bars in-Set A, Each o ,
child must décide whether he would .prefer to have the _ | ’
“greater number of candy bars (the counting measure) or the q
greater amount of candy (the amount measure) * For each
decision the child is required to explain his choice., " .

{.

L . &
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- PROCEDURE )

Lesson |: AMOUNT MBASURE AND COUNTING MEASURE

-

~. The purposes of th1s lesson are: ' " :

O

»

+ to have the children learn the difference between a counting
s measure, which tells "how many, " and an amount measure,_
which tells "how much"

- to obserVe that on some occasions one prefers to use the

counting measure but on other occasions the amount mea- e~

sure is more. appropriate. - h

.

. Counting measure is used when you are interested in how

many members there are in a set. Amountmeasures, suchas . - - )
. weight volume, area and length are used when you are
N mterested in how much is in a set. " For example if you were "

buying a package of marbles, you would want to know how
many marbles were in the package, not its weight or volume.
But if ¥Qu were buy1ng a package of rice yoir would not care

W

-, - how many grains of rice werg in the package but rather how o !

much the package weighed

MATERIALS o : _33 S

~'Worksheets ] through 57in the Student Manual > . -

- t é
it

Act1V1tyA - ' . . -

3

D1str1bute ‘the Student M:a;uals for this unit and ask the chil—

dren to turn to Worksheet I.. Ask them to imagine that the

candy in the sets is real and that they can choose either -

Set A or Set B. Say that.both sets contain the same kind of .
- c¢andy. Then ask the children to make their_,cholces and - i

write in the answers to the. -questions on the worksheet. '

<
<

LY

d «

g

Briefly discuss the chlldren s reasons for choosing SetA
. or Set'B candy bars. . (Most children will probably choose
Set B because it has more candy ) B
" Have the children do Worksheets 2, 3 and 4 on their own,
Tell them that they should choose the set they would rather

-

- . - v
Ry - .
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. ) Worksheet 2 .
:g:':’zh;" ' Name S : mitz ¢ o Name
. . . H N ~ e . - r
‘. set A set B ’ . ~ Candy Problea 1'7x gy
/———j T == — w . Set A . _Set B ]
{'cand 11 d ‘z ) ) g
‘can yd PO A d

‘ﬁuim‘i~ FY Y
L | |spa

¥

{cand

[candy] | :"'A Candy

]

3
S
1
i

Huhicl st would you rather have? -
Komy? - : L

¢ k3 " N 3 __ " T
- .t cand : ; . ™
‘ . S : : Problem 2 i
' e . _/ . P
' 1
* Which set of candy bars would you rather have?
. N ST
3 . e

. : h i -
*\l‘hy,? — =
- ’ = fancn SET weni0) e v . - s
Q“\;ﬂwx‘! @w ~ S T

. f - %

4 Which set would you rather have?__-

——— .

. ) . X . ‘ — .
‘; ~ 3 ~ Q, -
H ‘e Z ~ ' ” ” .
. - K c %k LY .
_ - - v
LY ’ - ey ~ » .
t . [ : ’{ - v;‘ A . - ‘
Worksheet 3 = - - . JNYorkeheet 4 C Sl
Unlt 22 Name. g 0 ’ Unit 22 T, Name - - — "
' . . . - - -
- ‘Problem 3 * . . . Lo . : Problen 5
. & : - set 1 Set J .

t
\') . . L N 2%
. .. . - *
R J N .« - - . . *

y ot - e ¥Which ast of sour médicine would-you rather have? .. _
XWhich set would you rather h@ve_?__‘e-_. KWy? _ \ . . _
¥ Why? i - . , .

N R P v - . = S 2
RS W ., . - - @~ . ‘Problem 6
. ‘Problem 4 N . * set K . Set b - *
Set'G - setn ¢ . —

—_—

- N ¥« Which ast would you rather havu?: s
N K Why?, B

Hwhich set would you ‘rather have?
Xwny? ’

£y * ‘

*
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\
’ & 3‘ have in each problem butxyou will -expect them to. be able
. to give a\reason for- 1heir choice. B
\\ " When the ch11dren have completed the worksheets, ask each k ¥

~.__child which set he ¢hose and why. - Accept all

answers ) }
(even ‘'when chiidren -have chosen the sW»

e

, long as“the child can provide a reason for-his choice S AN

/;,——’f\Some respor@may be unexpected ch as "My mother \\
. ’ would not t me have more-than on?ZAj t," or "I don't A o

. ' lik m._iviticztsh:ity. "“Ask/the children to think } ‘ B
bouf h 2 they made rdecisions. %proVide the -

following 1nforma tion;

' :

WHEN YOU WANTI_‘:JD TO KNOW HOW MANY, YOU USED
... ' KCOUNTING MEASURE. WHEN 'YOU WANTED TO KNOW
o HOW MUCH, YOU USED AN AMOUNT'MEASURE." " *

o
"

(, -

You mrght alsoaw1sh to write this informatlon on the chalk-
board in some such form as this: ) .~ e "

o~

& .

1. A counting measure is\used when you want to know how
< - ’ many.

2. An amournt measure is used When you want to know how - ..
much . . )

. -~ . Be sure the children understand the meanings of counting
i measure and amount measure, Amount m'ea%ures are mea-, A
sures such as length, weight and volume., As youteach, . '
this unit, use "how much" and "amount measure" inter- ~
) e changeably, Counting measures are used to refer to the
e number of objects’in a Set, or “how many," . -
- . ‘ Ha've the children turn to Worksheet 5, which contains exam-/ o
ples of situationis where one kind of measure or the otheris - Lo
. . . preferred Ask the children to.imagine the following situa=
: - tions and to explain’ on thie worksheeét the reason for their

cholce and the kind of measure they used, o
. ¢ oo s ) a

P - . . . . b . .
Situation | — Abercrombie is very fond of dogs’. He likes _ &
them so much that sometimes after school he visits all the

L neighbors who own dogs, just so that he can play with them.

A - . : * ¥

X m——

‘ . 19 : ..
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Worksheet §
Unit 22

-

L1183

@@

Whlch s?/ would you

- MoV am,

v

Whlch"get wo'ﬁld you'
'3

grananes,

did you' use?

M et

. . .| what kind or. mealu;’e\

/ e

. . Whr - hhy?_‘—_
N What kind of measure W}f'\t“vkjnti of measure
~ did you use? did you ,,use?ﬁ...__
. N . t-’ - )‘\"-s
N a
»3 Y
. o - p
G =Y. 5 et B @ @
. Qe o ® e ® ®
. ~_| Se e Sug S l ® ®®® ®
T Which set would you Which set"wqgld you
* choos&?; s h P
Whyr_ ¢ : - why?

What kind of measure

T
)

-

e

1IN

B

.

'

_His father and mother have
.given him pérmission to_keep

either the large dog™in Set A
or the three small puppies in .

'Set B, Which set do you think

‘he will choosé€? Is he inter-
ested in using a counting mea-
sure or an amount measure'?
VVhy') .

Situationvz —.Suppose it isa
“hot surhmérday and ‘yoy_and
your friends are-very thll‘SfY‘: S
The bottles in cach set con=
tain your favorite kind of pop.
Wh1ch set will you choose'? .
Are you going to use a count- .
in§ measure or an amount

- measure to help you decide?

Why ? . -

Situation 3 — Suppose you

want to play a game of check-
——ears with your friend. You

k?éthat»iLtakes 24 check—

- ers to play,;; so\wHTch~set of

\
checKers would you use Set

A or Set'B? What type of

. measure are you 1nterested in here — the counting Measure .
or the amount measure?. Why'?

ter

."‘

Sltuat1on 4 - You are saving money to buy a new bicycle,
Which set of money would you rather have, Set A or Set B?
Whmh kmd of measure Would you use'> Why"

AR

<

o

7/

1

&y

o
AV

IR But suppose you lost nine of your red checkers and you.

P needed something to take their place. Would ‘you choose .
, Set A or Set B gpins? Why? Which kind of measure would

. . ' , you use this time"

N~

/
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. ) R . o ol L e .
After yow have gone through all the situations on Worksheet 5,
‘e summarize the .activity, ' ’

SOMETIMES WE ARE INTERESTED IN HOW MANY THINGS
* ARE IN A SET. THEN WE USE A COUNTING MEASURE.
- "AT OTHER TIMES WE DON'T CARE HOW MANY THINGS
g .. THERE ARE IN THE SET. WE JUST WANT TO KNOW HOW
. - MUCH THERE 1S, SO WE USE AN AMOUNT MEASURE,
‘ ) SUCH.AS LENGTH OR WEIGHT OR VOLUME.
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Kideis G\l FRACTIONS AND WEIGHT i
PURPOSE ) . ‘

" ) [ 4,
— To have the children begin wodrk with weight — an amount

measure — as a means of introducing them to several impor-
T tant propertles of fractions

] K‘CJDMMENTARY '

| In the three lessons of this section the children begin to
acquire some insight into three important properties of frac- |
a tions, These are: o

I. That there are many (actually an infinite number of) frac-
tional parts between any two whole units,

2. That there are many (infinitely many) ﬁaction&ﬁhat denote o
— the same amcunt or point. For exampte, L 2 3 anq 4
all designate the same point. 2 41 6 8 -
—— ) 3. Ihatirachonal amounts can bé represented and ordered
‘ on a number line from least to greatest,

F ) ?
, In this section you will be using weight to teach these vari- -
r ous properties of fractions., Working with a physical property >

such as weight prepares the children for the abstract compu-,
tations with fractions in the final section of this uhit. This

< ' should be a relatively easy and natural way to introduce the .
- children to fractions since they have hada good deal of prac-
tice with the beam balance. in previous MINNEMAST units.-
. . ) ¢

In this section the children also review and use,symbolic
notation, especially the "appears to be the same as" (%)
symbol that is so necessary in measuring activities, The =
idea of measurement as an approximation to an ideal has been
emphasized in all previous measurément units. The“concept
is reinforced here,

£

‘
i

AV
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. Lesson 2:

BETWEEN WEIGHTS

-~

The purposes of this lesson are:

— to have the children see that when they measure weight
they are using an agpount measure

— to show the chi'ldre:\hat dividing an bbject into parts
affects the counting measure but not the total amount
measure

— to have the children discover that there are objects whose
weights are betweep the weights aof two other objects.

In Activity A the children fill out two worksheets that show
that when an©object is broken apart, the counting measure

‘changes but not the amount measure. With a beam balance

that you have preassembled, the children demonstrate the
sanie idea with a piege of clay. When broken into smaller
nieces, the counting measure of the clay changes, but not
the total weight. Inthis same activity the children are re-
minded that the “"appears to be the same as" (%) symbol is
used when measuring weight because an amount measure-
ment such as weight cannot be measured with complete
precision. N

N
’

In Activity Bthe children use your demonstration beam bal-

ance to compare the weight of a Ping-Pong ball and a cork.
They use the "greater than" (>) and "less than" (<) symbols
for these weight comparisons. Wgrksheets 7 and 8 provide
review and practice in using.the symbols,

In Activity C each group of four children constructs one
beam balance according to instruction guide~sheets pro- ©
vided in the Student Manuals. They then use the balanges
to place small objects of different weights in order from
hghtest to heawest They record tﬁ%xr findings on a line
on Worksheet 9 and discover that between any two adjacent
weights, there is always an intermegliate weight.

s : -




.- . MATERIALS . o . < .

) ‘ . \ LI ‘/ 4 LN . . |\ v, = :
. . e { o, - Worksheets 6 through 9 . :
b - ~ e v
. - o= Making Your Beam Balance" (iﬁstruction guide sheets in - * "+
' R +Student Manuals)? . T .~ . ) '\ B
- prea-{)embled p.eam balance and l small piece of clay o e
v t ; . N . . o
" o -- for each group of four (Act1v1ty C) - L _'; : ‘7

e

. " L e | .beam baIange- and 11 extra cups < ~J R
N . ) ST mugnifying'gla'ss.' L . ' . o . .
‘. "+, = I Ring*Pong ball , U
St < - assorted small obJects, such as penc1ls erasex:g' paper )
7 . clips, corks or coins . AN L N
o7 . RREPARATION * - TR LT g

£ . .
t .+ Assemble one beam balance. ‘ - . g Y
' N « . TS * ‘ f , e o
g + before class. Use the’in= | —liorisheets y ot N
. .'structions proyiged in the . talt 22 . ***m—f'-— SN A
’ - appendlx te - thi manua]_ or o «DLA the countine measure ch'uu:e when‘the pnper ‘ a
, 7 4.
) in the Student Manuals. Al- “:D::'?—l&s— L
. . e amount measure thange:when th TR -
o, have ready a ball of clay KD e et e e e n
o equwalent in weight to . ¥ - ~
. A %
" eight paper cups. . N N ';: O
P . ‘\\.__—;_ _____ -
I N . v 1 ‘ , "" * o
PROCEDURE - ’ N .
'. /, \\\ o
Activity A : T Y. / \
(. ’ReV].eW the meanmgs 'Of . X Did the count ing medgure change when the apple 9 -
. as cut? . '
. . @ounting measure and S et - ) N
'1 d X Did the amount measure change when the apple ¢ N
: _ amount measure. Rgmin o was atz___NO . ~

- the children that counting
mea'sufe tells how many, '
while ampunt’measure tells

., .° how much. Have the chil-"

e . dren turn t6 Worksheet 6 '

. ‘ and wrlte_in their answers T _

. to thé two problems.- When| - A N

' they have finished;Rold . ) . r E
" a discussion about thé ' ‘

-Ush‘eet . vl

Aruitoxt provided by Eic:
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;on the chalkboard;

. them. .Record the number® pieces (the counting measure)

Be stre they understand that’ when.the cla ‘was broken wptits - - T o .

< .7 . . ’ »
1 K s

They should obserie’that the countmg measuré changes when

an object is cut apart, Then ask whether they think that the
amount measure changes. Thére may be disagreement- on th1s.

The following demonstration should resolve this questlon.
. 3 »

" Have the ¢lass gather 1h front of a demonstrat1on table on

wh1ch you ‘have placed a beam balance a ball of clay, \and a

supply of paper cups. _
» 7 ~-

Aska child to weigh the clay, using the paper cup's as thé

standard unit of weight; ‘You may have to remind‘him that the

beam is considered balanced when the bob string~hangs in the

red area .of the cardboard tr1ar'gle. . Record the. measuréments

Y

S L SR - £
Weig‘ht of.clay = '8 paper cups (amount measure)
- )

@

Number of p1eces of clay u‘l’pi_ece (couﬁting mea\sﬂfgf ..
Ask the ch_lldr 1f-they remes.ber what the "appears to be. ,
the same-as" x symbol means.; Remind them that this sym-
bol is used because we can never-;bwsure c;z}r amount measure-
ments, were made with complete accuraé:y, en with equip- -« N

P [
S

ment more precisé than the beam balan”ce.“ T T .

"Now_have a. child break up the ball of clay that was J -

weighed and form several smaller balls. All the clay s uld ) -

be used, and the gmaller balls should be returned” to the’ cup . ¥

on the beam balance. A ? o
. .. - 1 \ : }Q; . \\

As the child puts the clay alls int the cup, have him cou

clay on the-chalkboard. Then ask_the .children'what they 5 ‘

think the weight of. the clay,balls will be\Write their. pre-- ,

dictions on the board arid then have/a -¢hild us\paper CupS/ N

to balance the,beam. Record theWeigt ht (amqunt measure) of ° -

the clay in cup units. [Have t/h.e/hildren djscus g the\resul

re ¢

counting measure was-changed, but its, am at me@sure T e

(weight) remained the/same,. If"n\ecmead the dlscus-, Sl
sion with Such qu/stions as: AT T SO




- HOW MANY PIECES OF CLAY DID YOU WEIGH THE FIRST -

L TIME? , .
“ ) WAS THE GOUNTING MEASURE DIFFERENY AFTER YOU
# BROKE UP THE CLAY? . _ o
- WAS THE WEIGHT DIFFERENT AFTER YOU BROKE UP THE = _—— =% |
. ’ CLAY? . -
. ... DID THE AMOUNT MEASURE CHANGE?
DID YOU I-IAVE THE SAME AMOUNT OF CLAY BEFORE AND S, L
AFTER YOU BROKE IT" UP?> . — &
e T Close the disrussion with a final émphasig on. the fact that

+ weight is an amount measure — it tells how much.

Act1V1ty B . ) ‘ ) : -~

On the demonstratmn table, place a beam balance a Ping-Pong
c ball and a ,cork. Ask the children to gather around the table
and have them tell you whuch obJect they think»*weu;hs more ~— -
the ball or. the cork. Then put’the Ping-Pong ball in dne cup
v of the beafh balance and the cork in the other. -Ask the chil-

N . “dren to look at the beam balange and tell you which of the two
N T . - objects is heavier, When a child says that the Ping-Pong ball = °
- i5 heavier, ask how-he can tell. (He will*probably say that" v
., he knows the ball is heavier becauge the beam is lower on
N . the side that holds the ball.) Then ask the children which

ce ) . object is 11ghter in weight, and how they can téll. (They
' o - _should be able to say that the, beal is higher on the side
¢ o that holds the object of-less weight — the cork,)




. »
¢ , - . "
. e . .
g *
. ., ’

) _ - Write the‘fol'low;‘.ng on the chalkboard: ]

>

‘ Weight of Ping-—Pong ball > Weight of cork *

37

Ask a volur;teer to read what you have written, (The weight

. . of the Ping-Pong ball is greater than the weight of the cork.) + '*
oo Be sure the cla remembers the,meamng of the greater than

- . (>) sign. Remind them that’the arrow always'&pomts toward '

’ ’ the smaller measurement
R ’]_Then write: - o ‘ | _ S
C \ - - "Weight of cork f Weight ef Ping—Peng ball
- o , Asl& eemeene to read the sentence:; (The weight of the cork ;

is less than -the we1gl\t of the Ping- Pong ball.) Reinforce
. the meaning of the less than (<) sign by*saying, ,"The poéinted

.
s
end is always toward the smaller measurement, '
e ¢ - - ~
. Y
- r -
Worksheet 7 . Worksheet 8
Unit 22 Name, Unit 22 Name.
{ - . 3 ~
Place the- correct sysbol in each box. , «» ‘Place the correct symbol In each box. .
Use <, »; or %, . Use <, >, or =,
The length of the sports car 1s less, than the R T"h'-‘ height gf l‘he tree is greater than the ,
tength of the truck. eight of the house.

3

Leneth of oy < Lensth “of ’ ’ .

o . ki )

'l'l\e Ienr.:th of the snake Is chaler than the . The welight of the ant is less than the weight
length'of the bec'tle, y 1. of the clophnng.

Lot of g Eumn- u% _ a:. -< 3

#. ¢
Tom's hefght appears to be the same as Bobo's The longth of the pencil appears to be the same
he‘lﬂht. . as the length of the crayon,
. ¢ ) e ‘_°
. f2ad R . * .
. ! . } . %\ IS )
He irht of , P —— {Hetcht of €l \\\\\\ — e .
b t ‘ ' | TN
- [SUUTNI S \)k
Al
Ny - 1 ’
’ : .
20 '
- o “
‘ 2 7
| .
l
|
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Activity C-~ :

>

Have the children return to their seats and look at Worksheeta
7 and 8.- Explain that on these worksheets they are going to
compare two objects in each pg‘oblem_.' Remind thém that in :
each box they must use the greater than-(3);, less-than (<)-, or -

. appears to be the Same as.(%) symbols. - Then have the chil-
dren complete Worksheets 7 and 8. (Since these worksheets
provide a review cj:’;f the use of symbols the children have used
*in previqu_s/un-its; they pr&bably will not need more pra ctice -
than that provided on the worksheets. If it is evident that
they do, give more chalkboard examples.) '

&

S
-

Divide the class into groups of four children to construct

beam balances according tethe guide sheets provid;_ed in -
their Student Manuals. Have your assembled balance on

\ ~ display so that the children can refer to it as a model.

L g
. Worksheet 9
Unit 22 Name

?mznlrylnk glass
Ping-Pong ball

1. Put P in one \cup,or your bear batance.

Put O In the other cup.
Which s hehvlier?
“Use », <, ot = {o write the answer ;n the box.
. P ¥o

2. Mark n polnt] on the line to show the welght of P
Label §t A,
Mark a point 'rn the tine to show the weight of O .
Label 1t B.

8 ¢ A D

PN, Py e .

3. Take the Q qut of l{w cup.
" Choose some dther oblject.

Put 1t In they cup. . ) 7£
Which object [ts heavtr? majnl jer

A
4. Can you (lnd-h plare for It on’the 1ine?
L}

Mark the poin} and labkl 1t C. 7 o
prk i ;

5. Choose another object. | Welgh 1t. Mark a point
on the line tq show thel woight of your object.
tabel 1t D?

When the beam balances are com-
pleted, distributé a magnifier,\'a .
Ping-Pong ball and at least two =
other small objects to each group.
Ask the children to- turn.to Work-
sheet 9. Explain that W is the
abbreviation for weight. Tell the
children they will be orderinhg the

. weights of -the group's objects’ac—

cording to the instructions on the «
worksheet. Encourage them to

‘devise their own system for doing

this.

When most of the children have
completed Step 4, stop them for

a class discuss'ion. Some chil- ..
dren may have found it difficult

to order those objects of unknown
weight which weighed less than
the heavy. object (the magnifying
glass.) In the discussion, the

children should tell how they .

solved the orderiqlg problem,

21

13




) For example, a ch11d might find that the weight of a coin is -
» . - less than the weight of the .magnifying glass, He would then
. . compare its weight to that of the Ping-Pong ball, If the coin
' weighed more thqn the Ping~Pong ball, its point would fall
, ’ between the two points already on the number line, If it
weighed less than the Ping~Pong-ball, its point would fall td
S . the left of the other points’,

.

Y 5 ' ‘ The most obvious general p'ro'ceduire, after having-compared
s I the objett of unknown weight with the heavier object, is to
. 5 compare it with the next lighter object., If it is still fighter,
it would be represented by a point to the left of the other two -
points on the line;. if it is heavier than the lighter object,
the point would go between. the other points on the line.
P , . ‘ - - . /
When each group has a workable procedure, have théchildren
return to their work areas, check the answers they already
have and finish ordering their assortment ofrobjects by
o  weight, Each group should order a minimunr®of fourtobjects
N~
- . ’ When the children are finished, hold & short discussion di- e
rected at developing the idea that for every two unequal
lengths there can be féund a third-weight that is between _
them. This discussion can be enlarged as follows: i

‘ Begin by drawing a line on the board, Label one end * lightei'
2 weights" and the other "heavier weights" as shown below, :
Select three objects of different weights {not necessarily the
™ ' ones in the example) and mark andlabel points on the line ‘ ~
to represent these ob]ects o

“ LY

e

& o - N

““5 ~ —® A 4!"’ ~
lighter wP‘P“" clip W penny - W crayon hedvier
< weights - ' . weights .

L4 Ll

s

Point out to the class that the weight of the penny (or.what-

ever between weight you have chosen) is between the weight

of the paper clip and the crayon,  Then ask the children if. ) )
- they thmk there is .any object that has a weight between the

PR
-
a
TS

Ayt
\\\\\\\\
\\\\\\\
vt
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. ' weight of the penny and the weight 'of the crayon. Have-the '
children find several such objects, They should see that it |
is possible to have.objects whose weights fit your specifi- - N
. cation, S
N X ‘,:t .
Haveqthe groups return to their beam balances ‘and look on
their trays or in their desks for any -object with a weight that

|

|

\

|

] |

b ) . - falls between the weight of any two adjacent objects on the - ‘

"
b
-

’

. , ling. Ask the-children to mark these on your cha lkboard ,line
.- oL Give help if necessary.

i .’

P

- N . ) Y )

=
.




" :Lesson 3: WEIGHING WITH A STANDARD UNIT
- T * ' = ’ .
The purposes of this lesson are: /
. T Y -
— to have the children discover that the weights ;of many
objects fall between two whole number units of weight
s ' ¢

" - g0 associate weight with the number line, and to show
that many weights fall between two whole numbers

-~

— to reinforce the idea of weight as an amount measure,

Y ~
-

R The children use;their beam balances in this lesson to mea-
sure the weights of several objects. They use the weight
of a paper cup as the standard unit, They find that often the
. weight is ndt an exact number of cups, but is between two
numbers., The children mark on the number line:the range
within which the exact weight lies,

-

MATERIALS .

~ Worksheets 10, 11 and 12

<

— pencils i , e~

v

— crayons
" ~-- for each group of four --
A tray and the‘fol_lowin§ items from the second grade OMSI
kit: ) _ .-
— rubber ball, one and one-half inches in diameter
— 'Ping-Pong ball ' ‘
— Gork
— magnifying glass
~ marble . o ‘ " .

— large nail

— lead sinker

— beam halance and cups

PN £y
) i
v
K
"

I
»
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Q

~ Before class, have a child help you arrange on trays the

materials needéd by each group. .(This equipment will also
be used in Lesson 4.) ‘

4

|
\
|
\
|
A : A - \
e . PREPARATION ' L . . g
PROCEDURE

Activity A

-

Have the class gathér around a demonstration table,- on which
you have placed a beam balance and a tray of materials,
. " Briefly review the results of Lesson 2, in which the children .
, N found that many objects have weights that.are between the .
oo weights of two other objects Show the class the set of.
o " objectson the tray. Then ask: o

-“-

) . N "
HOW COULD WE USE THIS _BEAM BALANCE TO FIND OouT
WHETHER THE RUBBER. BALL OR THE MARBLE WEIGHS MORE?
Do . - (Put the ball in the cup on one side of the balance and the
‘ ‘marble 1n the other cup. ) , ‘\_

Ask: : '

WHICH WEIGHS MORE, THE BALL OR THE MARBLE" (The
ball.)

, - HOW MUCH. MORE THAN THE MARBLE DOES THE BALL .
WEIGH ? (We don't know. ) ' i

H@W CAN WE PIND our?-

\ ' The children should remember using paper cups and paper
clips as standard units of weight in their previous MINNE= .
L MAST studies; If they do not, show the paper cups and ask
) . if these could be used as standard units to weigh each ob-
ject and then compare the welghts, ~ « |

Have a child weigh the rubber ball, using paper cups as.
standard weight units. The children should see that the
welght of six paper cups is not enough to balance the ball,
while seven cups weigh .too much This means that the

a i
. Y

25




Read, the above as, "The weight of the rubber ball is* greater

3

.point 2 repres ents the weight of two pA /per cups. (Actually

" child a piece of red chalk and have

. The correct notation. for this is: . _ .

Now ask a child to weigh the marble, using paper cups as

weight of the rubber ball is- between six and seven cups.
ReCOI‘d this on the chalkboard as follows:

W ‘of rubber ball >W of 6 cups, "and

| W of rubber ball <W of 7 cups. '

than the weight of six cups and the ~weight of the rubbe. ball
is less than the weight of seven cups."

g

Draw a‘ngm’beé\ line on the chalkboard:

5 6 7' 8
1 | } I

1

3.

e N\
e

-L-LO
e
\ 4

07
<+
] L
Exzplain’ that each one of t\he matks on the number’hne*repre-—~\—-;ﬁ;'__b
sents the weight of that number of paper cups For example, -

it is the length of the segment fromzf to that mark.) Give a
im color the part of the

number line that represents the weight of the rubber ball (the

part of the line between, but not including points 6 and 7).

A

A
v

-

‘Be sure the children understand that the point that represents
the weight of the rubber ball is located in this portion of the -
lme but that they do not-know exactly where.

standard units, (The marble will probably weigh between 3
and 4 cups.) Write the weight on the board:

. W of the marble > W of 3 cups, and : ‘y

\

W of the marble <W of 4 cups. $




Read the above as, "The weight of the marble is greater than
the weight of three cups; and the weight~ of the marble is
less than the weight of four cups,”

I

Have a student use brown chalk to mark the portion of the .
number line that represents the weight of the marble (the part

bétween paints 3 and 4).

Again make sure the children under- .

stand that the point that represents the ‘weight of the, marble

is located in this part of the number line,

" and four cups, Ask:

It is between three

NOW CAN WE TELL HOW MUCH MORE. THE BALL WEIGHS

THAN THE, MARBLE? ;

-

SWoTksheet~ 10— :
~Unit22 Name -

® stands for rubber ball.
O stands for Ping-Pong ball.

e e

-,..,,._,

1. Weigh'the @ |
the blanks.

Use paper cup units. Fill in

N . -
Wof @ >Wof cups, and -

¥of @ e W of._7_cups.
. N AN

Vof @ {is between\ \d éf_‘_..cu'ps and W of __ 1 cups.

Cotor the part of the number line that shows
the wof @ .

01 2 3 45 6 7.8 910 11 °
<Attt omp——t+—+—+>

. Weigh the O

- <
. Use paper cup units,
the blanks, ‘

Fill In
Wof O >W or.._o_.cups.":nd
wof O <Wof_l__cups.

W of O tis between W of 0 cups and W of_._‘.,..

. Color the part of the number line that ‘shaws
the ¥of O .

~

01 23 4 56 758 91011

A

Using the number line, the

children shoiild be able to

see that the rubber ball is
rat least four cups heavier
fhah*the»marblg -—Some_chil-
dren.may also-notice that it
is at most six cups heavier,

Acti;fity B

Tell the children that they
will'all have a chance to .
weigh several objects,
Organize the class into.
groups of four. Tell each
group to. take a tray of mate-
rials and a beam balance to
their work.area and begin
weighing the objects pon the
tray, Ask them torecord
the results on Worksheets
10, 11 and 12,

When the children are fin-
ished, have them bring their
worksheets to the demon-
stration table.. Then draw a
_n‘u}n er line from 0 through




|
| ¢ . .
|
N .
| _— . 5 . \g
Worksheet 11 - R . - . Worksheet 12 . ~ .
Untt 22 Nawme _ Unit 22 Name
., AN /( . . 0 .
i?s(nnds for magnlrylns_: rlass. i B3 ’ : 3 stands for sinkeér.
8 stands for cork. “_ .] stands for nall.
*3. Welwh the ' . “Use-paper cup units. Filt In , ‘*5. “Wweigh the 8 . Use paper‘cup units. Fill In
.+ the blanks. . . 9 the blanks. T
e KU
W ol ) > W of, 3 cups, arLd Wof § >w “of. 5 cups, and _
. Wof 7 <Wof cups. - wWolf 8 <w or_h_cups . !
N ) ) .
Wol 7P is between W of 3 cups and. % or.ﬁ_cups. - wor b 1s lmwecn or.S cups and W or_.e._cups
v . M
Color the part of. the number 1ine thu( shows J Color the part of the number Tine that, shows,
. the Wor - . 2 & 1 - the W of 8 .
) 01 2,3 4 56 7 89 1011 . - 0+ 23 4 56 78 9101
v ¢ R+ S . < ,
. ® , »# ,
" . N A- he 7- - *
*4. Welgh the @ . Use.paper cup’uuf&. Fill In, . *6. Weigh the 1 . Use paper cup units. Fill in
the blanks. R . the blanks. o
\ -
- . ¥Yof ¢ >Wwor Q cups, and X . . Wof | >Wof___cups, and
Wof @ <Wwof_l_cups. . Wol* | <Waf cups. ,
.o : . ©owWok T We 3leups. - ¢
Wof 8 1Is betwecn w or 8] .cups and W of. ! cups « - W of | is between W of__cups and W of. dups,
o tofor the pnr( of the number line that shows Color the part of the number line that shows
. the Wof 0 | ) the w of { N
— wml;__;o;x 2.3 4 5 678 9 1001 ) ° 8
B P — o ) . 01 2.3 4 5 6 7 8 9 101
! COM Ty R L e A BT
. —— S ——— ‘.
H . . X Lo T ——
: ¥ L . T
. B . N .‘ A .NN
- A « .
- - . b ) ) ™ )
R LT 10 on the-chalkboard, Ask the children to give you the weight
of each object so that you or they can mark the weight on the
' chalkboard number line; If theré are disagreements. about the

‘weight of- any obJect have it weighed again on your demon—
‘stration beam balance and mark the agreed-upon-weight on the
-  number line, Now emphasize the fact that the weight of only
— " one object (the-nail) appears to be the same as the weight of
) a whole numbér of paper cups.

.
B

- Also -point-out again that weight is an amount measure. Say
) ", that if the children were using a counting measure on the - .
h number line, they would only be concerned with the points 1
’ that are whole numbers, But, since they are using an-amount
. measure — weight - they do not always have a number that
is a whole number of standard units, There ate many weights -
Jbetween two standard weights. Save the worksheets and - ‘
equipment for the next less‘on‘ . :

o
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. Inthis lessdn, through discussion, demonstration and ex-

. perilmentation, the cBildren should realize that one method Coo
' of getting a more precise measureoof weight is by using
fractional parts of their standard weight,

.\ . "IA

MATERIALS - B S

Y

fa

- ?\'\ Lo
9 / ‘ “Lesson 4: FRACTIONAL UNITS OF ;NEIGHT ' ) : ‘
The plrposes of this lesson a£é£ o ’ N i
.. . = to have the children see the need for fractlonal* units df a P
_ weight o o d %, .
o ‘, . = to review the meaniné of _fraeti_onal netation. ) - ’ l

. — completed Worksheets 10, Il and 12 ﬁ9'0m Lessof 3
— Worksheet 13 |
— blue, green, yellow and brown crayons

.

a4 »

-- for each group of four -- _- .

~ N
L . Y tray of objects from previous lesson with pair. of scissors
‘____«\N'j‘ . A added
- H“‘.‘““‘:‘“-M—ebeam balance ‘and extra cups )
ST o T ~
. PREPARATION . . ——
T
« Before class, add a pair of scissors to each tray ;?repared '
* and used in Lesson 3. \ [ _. _ , - X
PROCEDURE
[N
Act1v1ty A , C : o .

~ . .
Have the children take out Wo*‘ksheets 10, Il and 12 and ™
. review the results of the previous lesson., Emphasize the
. fact that most of the weights the childrer recorded fell be-
tween two whole number units. Then ask:

.,

1 v

DID ANY TWO OBJECTS-WEIGH ABOUT THE SAME NUMBER




OF CUPS" (Yes . The Ping Ponrig ball and the cork each ﬁ
weighed betiween 0'and |, cups.) Remind the childres that -
~the marble, like the’ magnifying glass, weighed between

- o Sand4cups. _ o

X 7 o Ask the .children to oonsider first the weights of the Ping-
N Cs Pong ball and tie cork. . .

DOES THE FACT THAT THE PING-PONG BALL AND THE
~  CORK BOTH WEIGH BETWEEN ZERO AND ONE £UP MEAN
THAT BOTH THESE OB]‘ECTS WEIGH THE SAME” (Answers
. may,vary ) )

‘ . S . Ask the children how they can find out, A child_will probab-
e ¢ ly suggest weighing one against the other with the'beam
' balance, - Have him carry out this suggestion. When the
children see that the objects do not weigh the same, have
another child weigh the magnifying glass against the marble
with-the beam balance, "The ¢lass will see that thesg. two
objects do 'not balance either, and are therefore not the ‘same
weight, Ask the children to look at the worksheets again, " .
noting that from the marks on the number lines it is impos- |
sible to tell that the weights of the Ping-Pong ball and the -
cork are not the same, or that the weights of the magnifying o
glass'end the marble are not the same. Ask: v ! .

-
“ .

W

CAN ANYONE THINK .OF gOMETHING WE COULD DO TO ,
A PAPER CUP THAT WOULD HELP US GET A MORE PRE-
CISE MEASUREMENT OF OUR OBJECTS?

If no child suggests cutting or breaking a paper cup ihto | - N o
~~smaller pieces, hold up A pair of scissors. 'Then cut a paper
R
cup in half.,~(You-can get fairly precise halves if'you cut*
. one side of the cup through the~seam, then across the bottom SN
and up the other-side.) ST N L

R N . _\\,\‘\\1 [
Hold up one half o_f the cup. Ask what part of a whole cup \\\\q\
this piece is, (It'is one-half,) Have a child write %on the )

\ - chalkboard. - Briefly discuss what the fraction means:
N . - [4

THE BOTTOM NUMBER TELLS US INTO HOW MANY EQUAL
PARTS THE WHOLE UNIT IS DIVIDED., .

39




A

-

. < . o
. g) S e M| S v
* THE TOP NUMBER TELLS US HOW MANY Qr THOSE - T .
EQUAL PARTS WE HAVE o _ ot T ;‘:‘.‘
To show the children that the two halves of the cup-are of R
the same weight, weigh “them against each other with the. o
béam balance, If the two halyes do not- balance discard °
them and cut another cup. * You should bé'able’ to get two . ;
halves that balance almost perfectly.. If.the balance is . -

. slightly off, point this out to thé’children-and' use it as an”’ -t

example of the difficulty of dividing physicahthings with . )
~‘pre01sion. . “ coe

3

>

Draw a.number line (0 through 5) on the chalkboard Then, L

‘ask a stugient to weigh the marble on. the beam balange, -

using cups and half-cups t(The ‘marble will probably weigh ‘ .

-

between 3% and 4 cups.) Select anothepr:student to, show ’ ;
* the interval on the number liue and have him label the pointe o
3% ) . g/ ) . PR
. : . . . ‘\ . . . . " .
0 b 2 - 3,' 3% - 4 -5
— ' o ——— >

.
) = .

L]
]

Tell-the children that this measurement is more precise
than the ones magde only with whole cups, but that you
would like them to make weight measurements that aré«évén - &'~
more precise than thls. The children should suggest cut- s
ting a cup into sfhaller parts. Follow this suggestion by v
cuttinga cup into fourths lengthwise as’ precisely as you
can. . . . o :
Ask the class what part éf the weight of the- whola cups

each of these pieces rebresents. (Each represents one- S ‘.
fourth of the whole,) Write : on thé chalkboard and dis~ -

. cuss the meaning of the’ notation, Then weigh four fourth-

cups against one whole cup to show the ‘weights are equi-
valent v ‘ -

, C .
A child should also weigh two fourth-cups against one half— b
cup, so the class can see the equivalence relation. (If i “.

«

e 1




Ko .- i ) ' »
~ 'm—::.L- mﬂ/"__—‘__——o ’
ex;iLlain that it may be due to
& L li » x.
. Now ‘have-a studen‘t we1gh the m‘rb\e using whole a’?nd four\;h— o T g
cups’, (The marble will probably! weu;’b/between 3% and 4

* cups.) Draw aRother number lmel O'ﬁlrough 5) on the chalk- - 7..‘.*
board and. ask Nass where the~welqht of the marble.could ~ ° 1
- be represented on this line. . D1V1de the line segment between S

3 and 4 into four equal parts. Explam that each of these
- parts represents the weight of one fourth-cip. Have’tne

" iclass. help you-label the pomt_s_j,egawehﬂ -and 4 with ¥ T, 94 )
and-,,— , @s shown: )
. I3

—r—

. Then have a ch1ld show where the weight of the marble Wwould < -
- fall, Ne}tt ask the class if thére i 1s another name for the .
fractlonzz," . Tbey “should see that ¥ is another nange forZ. -

l.{
Wr1t/2/above % on the number lifie. To emphas1§e the

i
/equ‘walence ask: L . . }

ST

DO 35 AND 3% REPRESENT THE WEIGHT OF THE, SAME st
NUMBER OLGUPS" L
uﬂ” ‘ o
Ask the class 1f the fourth—cups have giveh a megre precise = B
. measure of the marble's weight. .(Yes. The raxzze of be- R
tweenhess on the number line has been narrowed con51der- -
'ably ), Then ask:. - : ) : / ’

HOW CAN WE FIND OUT WHETHER OR' NOT THE M / .
FYING GLASS ALSO WEIGHS BETWEEN- 3 AND CUW /
(Weigh it, .Using whole cups, half-—cups and £ urﬁe Ps. '

Tell the ch11dren that 1n the next activit A’hey/will/use«tﬁ'e'jr/—r -7

beam balances to find the answer, ," o B / .
- \ /‘///' : /';___
) - - N —
ACthltY B e e . ; /.»-"“" o

. T [ —
-7 Have the ;bé%n/form gro’ﬁw%foﬂ and/take a tra}f/o{{atse/—

’ aIS}d/ 6am balance to their wo k-are: sf/A?k/thc-m to

e

e T

o

/ .
ey e —
- ,/ = o e T /
. 4 il
7 / « ’ e et — !
/. < = " - { /’/
. , R -
. - A o |
« P T} ¢
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S
e
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L .
;’-‘-.:»,iﬂp.é’—,_.'.._,. ) : > ' . Y] ' ol .
: -, P > - /% . -,{' 'cur.ne of their extra cups into
.. : Worksheet 13 ‘ .- L . halves and another cup into’
it 2 o Name ; /| « fourths. {Youmay find it nec-
~':"«' * ° T -.slnnds for marbte. : ‘ t . essar}{. to help some grpups to -
3 ’ ) - ,")s(amy for maghifying glass. " instlre acéurate cutting ) The .
- P o - e . g:::::z :‘:: lc’(l’::;:f’ong ball. 2. N groups ShOUld then use thelr )
. Lo LT , ' beam’balafices and their whole,
. ] B R v, s mmn“&cups and v 4 cups: - B ‘half and fourth, cups to fmd N '
b "' T Wp 1s betieen ,__#_cup, and W_i L the information required to R
-0, b vo s patemen %.O_cups and %4 curs. ‘complete Worl;sheet 13:° N
: L7 o . e p
. ' ot w " cups “i'cups' . “When all the groups have .  ~
. . . o - completed Worksheet, I3, °. -
"//,\—— b :‘g:;((he part. of (he number Ilne that shows each . . diSCUSS their reSUltS . The . .
. st * Use bromn for We. . . |”  -children should now be able N
.. Use yellow for ¥, - to give you a more detaided
e e T description of the relation ’
. - * between the weights of the
e gk3E, \ '3 31, - ; R Ping-PSng ball and the cork.*
' ; —> They should also describe .
green Blue el broun more accurately the relation .
3 \ - s . .- | © between the weight$ of the
. w T . . ‘ N - . .magnifying gldss and the
) ] marble.
‘ . ~ Ask the tlass the following questions- ) .
.. e HOW MANY CQUNTING NUMBERS ARE THERE BETWEEN
. * . _ ONEAND TWO" (None.) e
' « Draw & number line (0 through 5) on the chalkboard and have .
i a <hild color w1th chalk,tht part that is ‘between | cup and '
2 cups.
¢ ;,v‘/ - ) . i - ' \ \\\
) . HOW- MANY WEIGHTS ARE THERE BETWEEN ONE CUP AND . N
' v ‘TWO CUPS? L AN
) Call on several children for answers to this question. ' Their ’
- answers may vary. (Qdite a few, very many, hundreds . .
« ) etc.) On the number line mark several dots between | cup
. , _ and Z cups. The childfen should see that if each of these
3
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dots represented a point, . they could have many, many po1nts
between | cup and 2 cups If each of these pomts repre-

" sented a different weight, they could have many, many -
weights between | cup and 2 cups. To make this idea more
clear, put two cups in one side of your beam palance and
one cup in the other. Say: .

IS THERE A COUNTING NUMBER BETWEEN THE ONE CUP
ON THIS SIDE OF THE BALANCE AND THE TWO CUPS ON
THIS OTHER SIDE? . (No, )

To empha51ze the point that there are no whole numbers be -
tween | and 2, but only fractlons, do this demonstration: Tear
an irregular piece from a paper cup and drop it in the side of

-the beam balance that has only one cup, Ask:

HAVE I ADDED. ANOTHER WHOLE CUP TG THIS SIDE OF .
' THE BALANCE? (No.) . - B

HAVE IADDED WEIGHT TO IT? (Yes, the beam is closer
to being balanced than before.) .

Repeat the procedure of tearing and adding pieces of the
paper cup to the light side of the balance. Ask the children
to watch and see if you add any whole .cups,. As you drop
in the last piece, say:

N

NOW THE BEAM IS BALANCED AGAIN., WHY-? . ’\\

¢ . \,
The children should be able to say that you have added a \‘\
whole cup to the light side of the balance, even though you -
did so'with a fractional part at a time, Make the point that
there were no whole- cup units in-between the weights of |

and 2 cups,

~

From this experiment elicit two other ideas from the chil- .
dren: (1) that the beam is now balanced because each side

has a weight of two whole-cup units in it, and (2). that tear-
ing a cup ‘affected its counting measure (number of pieces),

but nqt its amount measure (total weight of all its pieces). |
{

-




KN

Conclude the lesson by having the children rexiew the use~
fulness of fractional parts of a whole unit when Healing with'
an amounts measure such as weight, *You can do this by ask-
ing the children how many objects that they weighed required
the use of fractions, (All except the nail.) "You might also
ask the children to show, on a number line, how much more
précise their weight measurements became when they nar-
rowed them down from whdle units to halves, and then to
fourths, Say that in the next'lesson the class will be study-
ing another amount measure — length — and they will see if
fractional units are helpful in mea sui‘ing that, too.,

NOTE: Your class will not be using the beam balances
again this year, so each group should disassemble theirs

. for storage in a plastic bag. The children should un-

hook the cups, remove thg bob string,  lift off the ruler
(leaving the white and red triangle taped to it) and pull
the tall rod from the base. They should also stack the
uncut cups-and- place these in the bag, All of the objects
that w weighed \(the rubber ball, Ping-Pong ball, mar- .
ble, S?:N) should be put in the bag, too. This
w1ll greatly faciitate your preparation for Unit 16 next -
year, -
N\
AN
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- BEEEEH iracrions anb renerH B

. PURPOSE

ey . R 1

— To reinforce the learnings that were started in the weight
lessons by having the children study another amount
measure s length. . ¢

e .

LR

COMMENTARY

S

. In the two lessons of this section the children see that
length is ai amount measure and that fractions are helpful
in describing it more prec1sely, just as fractions were

L . helpful in describing various weights ,

2
1 R 'Y
The chilaren use symbolic notation on their worksheets
when comparing length measurements, The concept that
there are many measurements between any two g1ven ones
is also relterated .

Q L ‘ . . i

ERIC

Aruitoxt provided by Eic:
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Lesson 5: LENA{H ~ AN AMOUNT MEASURE L o

- '%he pur&o Ls of-this les.son are:

-~ to illustrate that length is an amount measure

—~ to show that there can be as many different lengths of
objects as thererare points on a number line”

~ to motivate the need for fractional parts of a whole num-
ber in order to describe.lehgth more accurately. . \/

[

S

v
~

In this lesson the children see that length is also an amoﬁnt
measure and find that whole numbers are inadequate for des-

scribing it.
MATERIALS

-~ Works-heets 14 and 15

~— scissors .

_ PROGEDURE

Activity A

f{ave, the children turn
to Worksheet 14, Have
them complete this
worksheet either as a
class or individually.
Discuss the answers,.
stressing the idea that
.in this case they are
interested ia "how much"
‘(an amount measure) —

that is, the total length .

‘of the set of objects,
You may want the chil-
dren to think of other
cases in which length
is the measure to be

-

Worksheet 14\
Unit 22 Name

v

»

% Ethelbert 1ikes candy. His favorite candy is .
licorice. The candy in Set A and Set B is licorice.

K Which set of licorice do you think Ethelbert
will chouse, Set A'or Set B? B

—2tThas prare Camdy.

v

-O-ﬂ.

count Ing measure = g

counting measure =/

* 1s Ethelbert interested in the counting meastre
ar the amount measure of the sets? ’

14

% Is length. a counting measure or an amount
measure?

Lonstert” MUQRUNL -

i U
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Worksheet 15 = . considered, for example in
b L Neme selecting a fishing line,
s : R .- séarf, hair ribbon, or kite N
S SR SR S . YT N . string, - .
D T T 1t > . . N
. lnsheg * »
o ' 1. Cut out Strips A and B from the bottom of this page. . ) Have the children turn to
2." Measure ll. of A on the number line. Worksheet. 15, Tell them
v Then {1l in the blanks: 3 .
Lot as_ inches that L is-going to be used as,
" Tt Lot A<—S _inchea. . the abbreviation for length,
3. Measure L of B on the number line. just.as W was used for -

Then f1i1 in the blanka: .
. Ll % e

Lof B> . inches. *

- Lof B< & inchea.

weight in previous lessons.
Then you may need to review =

4 )

4. Are the le_nxths' of A and B the sume?_M’— th>e) us,ed Olf the }?reatili than |
5. Are their lengtha between the same whole numbers? ( an ess than ( sym-
! yes : bols, To do this draw a -

* 6. How many other strips £an you cut that arc between

line 154 inches long’on the

N -4 and 5 inches ln~ length? P‘ng-{lj i .
s M 7. Try n':aklng some of these strips. Chalkboard- Label it A.

Mark the length of each strip on !he number line, Hav‘e a Child measure line A

l o @_‘ - to see that it is between 15
— - . and 16 inches, Then ask _

[« suws | the class to help you use .

o . symbols to describe its -

I . length: )

* . LofA > I.S inches, and

LofA < 16 inches

-3

Have a child read the above: "The length of A is greater

than fifteen inches and the length of A'is less.than sixteen

inches." ‘

See that each child has scissors for Worksheet 15, Ask the.

children to work in pairs and to feel freé to compare answers"
. with one another. Walk about,~so that if disagreements
-arise, you can help the children reach a conclusion.

In answer to Question 6, the childrep are not expected to be
able to anticipate the'denseness of the possible lengths.
(There are actually infinitely many lengths between the

L

N
<>




intégral units.) However, the children should be able to
predict that there will be at least several possible lengths
between 4 .inches and 5 inches. After.they actually make
the strips, as required in Question 7, they, should have a

- better ided of how very many there could be.

In QuestJ.on 7 the children are asked to make strips with

lengths between 4 inches and 5 1nches Provide blank paper
and be sure that they understand that each strip should be

. of a different length, .As much as possible, let the indivi-

dual teams use their own methods for maklng these strips.

' When a pair of children think they have finished,, encourage

them 6 try to make one or two more strips, to emphasize
the fact that ‘thére can always be more in-between lengths’
The teams should récord the lengths of their strips on'the,

_number ling at the top of the worksheet by marking a point

that corresponds with the length of each strip. Some:chil-

4dren -might Create a variety of lengths by cuttihg successive . -

pieces off the end of the five-inch strip, ..This is completely
acceptable as long as they record each length on the number
line as they go along, . . ° » . .

v

In ‘summary, ask the cl‘gss the'following questions:

HOW MANY WHOLE NUMBERS ARE THERE BETWEEN FOUR
AND FIVE? (None,)

HOW MANY LENGTHS DID WE FIND BETWEEN FOUR
INCHES AND FIVE INCHES? (Many )’

~

_ Draw a number line on the chalkboard and color the part that

i$ between four inches and f1ve inches. Then ask:
&
HOW MANY POINTS ARE THERE BETWEEN FOUR INCHES'\
AND FIVE INCHES? (Very many.)

D,iébuss with the class the idea that if each of these points
represented a different length, they could have many, many

* (infinitely many) lengths between four and five inches. This

discussibn should also be compared with the discussion of /’
we1ght in which the class found that there are many, many

Y

oy

i




' weights between one cup and two dups. *Then ask:

CAN WE DESCRIBE ALL POSSIBLE WEIGHTS USING ONLY
WHOLE NUMBERS" (No.) . . .o

@T OTHER KINDS OF NUMBERS MIGHT WE ALSO USE"
(%, %, ete, fractions )
The chlldren should see that fractlonal parts of whole units
) ) are necessary in order to describe amount measures precisely.

A
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Lesson 6: FRACTIONALUNITS OF LENGTH %’

13 * . -

T

The pi.lrposés ‘of this lesson are: -

. —.to have the children associate fractional units of length
with the points between whole numbérs on a number line

- to have them review the ‘notion that equwalent fractions

are dlfferent names for the same point on a number line..
' . \

The children systematically fold a paper strip into progres—

sively, smaller parts and name these lengths on a number

line. The result1ng fractlons are related to Minnebars of -

corresponding length The children then compare the vari-

ous fractions to show that certain combinations of small

fractions are equivalent to larger ones. Toward the eng-of

the lesson the children learn about mlxed fractions (numerals

“that represent some whole units and some partial un1ts , such

‘as 5%). _ . ‘
I ,5 . . i}

MATERIALS -

: — | transparency of Worksheet 16.

~ marking pen

. : ~—= for each child --

2 — Worksheets 16 through 19

- scissors ‘ L

- crayons . K
— set of Minnebars

- ruler,and pencil , : C.
PREPARATION

After r'éadlng the lesson, make a\transp‘arency of your |

full-page copy of Worksheet 16, accordlng to the instruc-"
tmns in Activity A, oo ) l

0 O ¥ P
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PROCEDURE

S

ctivity A Cae

Distribute a set of Minnebars to
vorkahect. 16 “ ach student, Have the children .~ .
- Unfr 22 e Name remove Worksheet 16 from the: ~
‘ T ' "Student Maiuals, Ask them to cuk
. oo \ ' cat\ fully the strip m rked\‘l unit™
. e N 2| from the worksheet. en they '
' ' - - have\ done th1s, .say that this strip . .
) will present one unit of length _
in thi act1V1ty. Then ask the TS
children to find a an bar that -
has a length that appea s to be the
ame as the length of the paper .
umt. (They should seléct the dark
. blue bar. ) Then they slpould fill in
' the first sentence on- the worksheet.N
They may use c—;-1ther a dark blue
‘crayon or they ‘may write out«the
words: . v

— . Py ~

T
0

|

=)
L
A ]
e bar % L of 1 unit

'

2

bar £ L of 4 unit
3

s
bar = L of 4 unit

1 unit

el

»

K
Y
A2l

of

b of

‘.
&
27 or D2

E’} , - 'L of ‘dark blue-bar = L of | unit
f ce [ : .
2

4 3 a oo N .
/ _ - AV Now ask the children to fold their * :
‘ ! ' I-unit-paper strips{‘?n'to two parts
- L : { “that appear equal in length, The‘n

B B ask: ' .

~

! WHAT PART OF THE LENGTH OF OUR PAPER L(\T IS ON p
{ EACH SIDE OF TI;IL/ 'FOLD? (One=-half.)

[\ . - \
N . . .
X . .

Ask a child hdw hé-would wtite one-half on the hoard. (%) -
Then ask the class what the two ‘on the bottom tells, (It tells , °

" into now many equal parts the whole s divided.) Next ask
"what the top number tells. (It tells how many equal pat’ts of
the whole we’are talkmg about,)

§
-

B |
. w)
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’ A P
- g ' : oo '
' ) ‘ ¥ -
— . . Now have the chzldren find a Minne ar with a length that'ap—\%\ '
- R . pears to be the same as that of a half unit. When they have

found it (the.yellow bar) they shoul check by piacmg two
yellow bars next tg the blue bar. Eagh elfw bar is one- ~half
. the length’of the blue bar.  This 1nfoFmat\ on should be fillad
SR . in on the works'he_,et.with appropriate crc.ycn or writing:

© 0 ‘ : LofyellowlbaréL fitfx'

-

When this is. done lhave each child:fold h]js unit strip.into
four parts that appe‘ar to be of"equal length A\s\k what part |
' of the length of one unit each of these four parts are’ (Each
istone-fourth.) D1icuss the notation that would\be used to
'+ designate each fouL'th(q) Then have the chlldre\n try to

st 4

-

‘find a Minnebar whpse length appears to;be the same as the |
rength of a one-fourth unit. When they/have dec1ded on~the /
red. bar, have them check by,placmg fo;.xr red bars next to' -
the blue bar and record the result on the worksheet:

e S

' L of red bar % L of ¥ unit

Demonstrate to-the class how the strip_could bgﬁtlmgded into
eight parts of equivalent length by foldmg a s’;.'rip ontg_more,
Discuss. with.the children what part Of. thé hole unit &ach of

these would be. Write ‘é‘ on the board andﬂ eview the niganing
of the notation. , '5’ -~

/ i ‘ ..;v ’ ' /
/ Y

Ask the ch1ldren to put black Mm,nebars beside the blue gne

and see how they: compare m length, fhey will see that

‘ length of eight black bars appears to le the same as the

: length ofpne b‘*Ue. Therefore, one bgéck bar is one—e1ght
¥ unit. / / :

Fi— /

et
o~ t

},y,fh’&
Rty

|
/ .
/Nowf ‘have the class pldce a blue bar ofi the number line on

P 2

CU A 53 RSB T s 053 AL T TS
.

, —— : S ~“Worksheet 16 so that one'end is lmed \D with-zero. They -
i ' .o f: should mark the point on the number ling that corresponds

£l to the length of the blue bar. Then askthe class:

aeis o m— SewnmsT

PR R v : ' S
- .. s ;1 WHAT NUMERAL SHOULD WE ASSIGN T¢ TH POINT? (I,
: F because it is located one unit from zero. 1\

Have the ch11dren mark the pomt that is two u;?\s fr rQ zero.
. *

e ————bic,
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Then have the class place a yellow bar on the number line so '
that one end is lined up with zero. They should mark the point
on the number line that cérresponds to the length of th’e yellow

. "
bar. Then ask: e

'WHAT NUMERA’L SHOULD WE ASSIGN TO THIS POINT?
(x, because the yellow- bar is equal to one-half the
length of one] nit and this point is one-half unit from

zero.)
e V2

e Have the class place another yellow bar next to the first
yellow bar. Asﬁ< them what-this point should be labeled. (£,
because it is two half-units from zero.) They should then ,
place a third y/ellow bar on the number line and label the point
‘ that corresponds to three half-units.

Follow this seme procedure with the red bars as you'labe!l

fourths. Stress each time that the label for the point tells
N*"""hqw far that/point is from zero. A completed number',lfne

should look'like the following: ’

—t—

! 2
P B | 'y 1 T | N
<1 t 1 1 i 1 B LI 1 7~
| s g 2 i
L % 2 A £ ok x 3
4 & y 4 g 4 ] o ,

!
\

Vo

!
I

o

You ¥ a% want to demonstrate to the class how eighths can be
labeled;on the number line. Mark your copy of Worksheet 16
"with dole, half and fourth units. Make a transparency of it
for the overhéad projector. Place a black bar on the number
line o "the ransparency. Mark this point and have the class
label it. Place.another black bar next to the first, mark this )
point afpd Have the class name it. Repeat this procedure until
your number line looks like the one on the next page.

\/ °
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Activity B

F 3
\ .
0 ! 2 .
<’L.L.L;;%%%;!%‘%IL%%.L!£ >
i
J N 2 1 z
i 1 2. 3 4 < & Z £
|"'_3_3><_l7 11}41.73.&?1.'51
73'%’8?39'3‘37178838—5"‘
Ask:

/ .
HAVE WE NAMED ALL THE POINTS OR LENGTHS BETWEEN
0 AND 2? (No.) -

T e,
A 2

if fhe; class answers yes, put your finger on an unnamed point
(say between$ and %) and ask for its name., When the chil-
dren see that all points have not been named, ask?’

HOW MANY MORE POINTS DO YOU THINK THERE ARE THAT
COULD: BE NAMED? (Many.) ‘

.Emphasize to the children that many, many points -between 0

and 2 (or\O and |, or | and 2) can be named by fractions.

1

I
Discuss with the class the notion of equivalent fractions. In
this case, the term refers to several fractions that designate
the same length, For example, one Wit is equal in lerigth to
two halves, four fourths, and eight eighths. This can be rep-

resented by laying the bars representing\these fractions next
to the blue bar.




-

The children should see that these
NE : . - are just different ways of naming

‘ b P T ) the same point on the number line
A ' and that these names all represent

o
R p NCEERE ‘the same value,

He o :}45555. '

O b PR »»H ’ Have the children complete Work-

e b o Y . sheet 17, When they are through,

g L oT— 2 f ; z f discuss their answers, introducing;, ‘
el 52§ ¢ m1xed fraction notation. For ex- ¥ . )
A N ;_- ;;; ) ample, hold up a pink bar and ask o

N B ~l... _how many units long it is. _ The —— — ——
T _children will probably say it is ‘

L R P S

three half—umts\long . Draw a

Measure the lengths of these Miinebars using the number lne.
1f a length has more than one name, write down,all {ts names.

r e E 5 ;{ 2 number line on the chalkboard

Rl P 2 jiﬂ4 | £ and label it like the number line

Ml a3 ‘5 o ;:\3 on Worksheet 17, Mark the point T

LIRS i \,:j 2E *2 2 and show the children that

N s L 88 EE another name for this point is Iz

I PRIV by drawing arrows as illustrated

- 28 =% W
ol 588 387808 -——dure with the tan and purple bars,

stressmg the mixed fraction names

for each..~

< | | |/
\ :

| | — =
J- —2-'_ | o : o ‘ N i
z « & % ) T -
’ e T T e “""""*\*"\::
Now have the children do Worksheet 18, This serves as a .

review of the lesson and incidentally introduces the potation
for mixed fractions. Give the children an opportunity to com- L
plete this worksheet independently, But if, as you walk \\ ;
about observmg their work, you see that the children are ~
having difficulty, ask the class to stop for a discussion of ‘
an example, Make this discussion brief, When the chlldren'
. \//
<N
’ 58 _//// \..,\\ B

- -

>
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have finished the worksheet ,Adiscuss it with them, using a

representation of the number line on the chalkboard. &
~~ ., % " Ve
™ Distribute a ruler to each child and have the class turn to
Worksheet 9. Tell the children to use their rulers to draw .
lines of {he lengths specified on the Xzorksheet. If some
- children have trouble doing this, you may want to conclude
: this lesson by having them practice measuring the lengths
_ of various objects in the room. . Partners could check each P
° other's work. . E
v El
\ . i _ ) )
‘ R -
\ " N T
S - _f [ )
~ ¥ AN - ’Luxksbeszt:m«
E lor)\shcu\& — eI 22 ’ Name
Unit 22 - Nape______ . - 7 -7 )
- " ak . . l}so a ruler.
| ? . } ‘;' "f . ? 133’? (L ’;i“ii ? t . *Dbrav a line that is 2% inches long.
i}'iirl ‘; i[r;§‘§‘xl‘r[§r\ U Lo B ‘ .
- - , - E ; Pl
R £ 1 unit = 1 inch R //
) 1. How many finches is point 3 from 0?% ’ e -
. 72 _Name polnt A with a numergl. wv&{nu’ﬂm;wl;:\cs long.
;/"“ -«\ ] //
("m you give 1t another naze? M__// e
] wmus 12 AR e e ]
3. Color red the pofntthat™Ts 25 Inches from zero. ,,ﬂ,//"”_—__//

/W__/_;;.‘»hmpolm 2L, / [
" 4. Cotor blue the polntJhn S Inches (rom 2ro. 1 %Draw a ling that 1s 3 inches long
e

- Label that .:1 . .

=S = _.wJor_xr_guLhc polnt that is ll inches (rom ) . e T e
e TRFO. - - - I B I S
N e ———— . R st e U . e o
e i . I : -
[ Label that point l - b . S S =
] [ o you-gfve that polnt another name?_‘i&_;_ .- - —— T - '
S L 2= _ %Dravw a_ Ting Tt 1s 11 inches_longy : T
t, -oeefe = - - What fs-it? 62,03 s i / .
- - ) S / Mu‘;,it( MEASLR
b labil the pofnt that 103 inches from zoro: o r_‘o*),
s s - . p— e . =, e
" e T \/w—-., RS
- - [ - - - - - »”;/,“.—-4“ . » » ~
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mr‘RACTIONS AND THE MAG OF ANGLES.| . L

" PURPOSE

. — To'introduce the children to still another amount meas ure,
mag ot angles, in connectionwith their work leth fractions. -
COMMENTARY s - !
. .
. In Unit 21 the children learned what an angle is, \what the
' mag of an angle is, and how to measure mag withia clock - . ~ *
protractor. In the two lessons of this section of I{mt 22,
the children review what they have learned about ngles in
Unit 21 and, at first, use the same clock protractz\ts used — — — ]
in that unit, Then they go on to d1scover that thein mag
measurements can-be-more precise if they use fracr\ons of =—
‘an hour. They construct & model of one hour that 1s divided-——" -
into halves, fourths and eighths. THey are then glven a new'
protractor that has these markings around the entire clock face.

|
\

. The protractors used in these lessons are prep‘aratory to the
1ntroduct1on of the standard degree protractor, which cons1sts
‘of 360 fract1onal parts or “"degrees, " and which is used in ~
Unit 26 of the ‘third gradé. But the,chief purpose here'is to
build toward the understanding that, as a measuring udit is

® divided into ever smaller fractional parts, it becomes pos51—

. ble to use it for increasingly precise measurements. ‘
w ¢ "

L]
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~—________into halves;—fourths < ams.

-t
<
N

lessaqn 7: MAG — AN 'AMOUNT.MEASURE s

2

' The purposes of this lesson are:

— to 1llustrate that the mag of an angle is an amount measure’

S

- to have the children see the need for fractions in describing ~ .
the mag of an angle with more precision

i

-_— t/as/omate the mags of angles with pomts on a number line

/
" — to have students measure angles_wit w1tlerotractorfd1v1“ded

[

In Unit 2!, the children measured«he mags cf angles tc the
nearest™hour or half-hour with a clock protractor. In this les- 3
son the children attempt to measure several angles with their

clock protractors and, in the-process, realize that whole and
half-number intervals are inadequate'to describe these mags.

This leads tO‘ﬁﬂ-&C.thltY in which points between hour inter-

'vals are named wnh?r?tftma._

\.\\\

MATERIALS ‘ — ,,
. — 30 clock protractors ,(from Unit 21) . \

— Worksheets 20 through 22 .

*

— overhead projector <

— transparency of clock face with fractions (provided Witi’l
the lesson) _ . . »

,

PROCEDURE °
' B}iefly review angles and angle measurement with the class’

The children should remember that an angle consists of two
rays with a common origin. Discuss. the meaning of the word .
“"mag" as the measure of the amount of rotation from one ray
of an angle to the other, The children should recall that any
angle can have several different mags, depending on the
direction in which jt is rotated. Remind the class that the
smallest mag of the angle is the one'they will use, just as
they did in Unit 21!,

>






5

1azj§er mag

sma‘llé&mag\
DR | )

5 Mn‘

- Ask the children if they remember what they used as the standard
. ,umt of mag., . (The hour on the clock protractors )

: \
Depending on your class, you may want to discuss and dem n-

strate L{oﬁs simplified method of measuring the mag.of an angle
béfore: the children start the worksheets. (For more detailed
mformati'on see Unit 2t, Angles ard Space; Lesson 5.)

Step I. Place the center- of the “clock“ on the vertex of'
the angle, :

Line up one of the clock's rays with one of the rays
of the angle .

Count the hours on the clock between the angle's [
two rays .

v ) . Show the-children that the 2-hour mag measurement found in
" this example could be counted in either direction, clockwise
or counterclockwise. (See diagram on the next page.)
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Use a chalkboard e<amp1e to tefresh the, chlldren s memorles‘
of the notation Msed in recor“dmg the mag of. an angle. Draw s
an angle with a mag of four hours, for example. Have the

children tell you what the notation should be. Then wnte it
‘beside the angle, thus: P . , S

~

Mag of anglé ABC ‘2 4 hours

R

. / LU )
. L ) // ) “
Have a child read what it says. (The mag of angle ABC ap-

._pears to be the same as’ four hour,s ) Then ask:.
HOW WOULD WE WRITE THE MAG OF AN ANGLE IHAT
FALLS BETWEEN FOUR AND FIVE HOURS” ‘

SN Wl

<

Some children shoul remember ‘the type of notation used with L .
weight and length. JIf not, tell the children that the following S
~ notation will be used.. o . '

Mag of'a.ngle ABC..>_4 hours, and ‘ o
Mag‘of angle ABC < 5 b‘ours

e

‘Write the notation on”th_e chaﬁ:board and*read'*lt to the chil-
dren: "The mag of angle ABC is greater than four hours any
the mag of angle ABC is less than five hours. " Leave an
example of the two notations on the chalkboard. Give a cloc
protractor to each child Have the children opendtheir manuals
to Worksheet 20 and” use their clock protractors to'measure the .
+  mags cf angles on the worksheet Tell thém you want their :
measurements to be as. accurate as possible. When they have

2\



. i completed the worksheet discuss their, answers., (All of the
A oo . angle measurements are between one and two hours.) Ask'

. ,- - E ! CAN YOU DESCRIBE YO UR ANGLE MBASUREMENTS PRE-—-

. ' CISELY USING ONLY WHQLE NUMBER UNITS" (No ) .
] WILL YOU HAVE TO DO TO DESCRIBE YOUR. MEASURE— © :
o MEN S MORE PRECISELY" (Use fractions.to name parts of . ( ;
- : ~ the’ sh ndard unit,) . - SR . T

e " DID WE\EVER DO THIS BEFORE? (Yes, when we were des- .
B ‘ . crlbmg other amount measures such as Welght and length )

. : \ ',IS THE MA OF AN ANGLE A COUNTING MEASURE OR AN )
- L ] AMOUNT MEASURE? (An amount mdasure.) WHY? .(Be— R .
i cause it tells how much rotatlon there'is between the two - N
e Y= 20+ ray's of an angle Te:) R

\

N vy T
}

1
\ R )
' Worksheet 20 N 1 «
\ L’::'l.l‘gzt Name S Worksheet 21t
) ! Uutz
wem:ure each amgle. v ,L
Then (111 in_the blanks. N |

- Mag ot‘ ABC > ! hours, ar .
. T 1 hours
s * 2
. . *
; . ~ Mag of DEF > / Lo _hours, 'md
) < o? hours
* l‘
. .,

+

Mg of GHI =

hours, and
< .é__hours

Mag of Jt\l o, / hours, and’
& & hl(mrq .
. -




o o | ' Have the children turn to Worksheet 21, Ask them to describe
' _ this worksheet, (It-is. an enlarged part of the clock protractor,
. \the part between 0 hours and | hour ) Then*aSk

- C . L . !

- . /', ' CAN ANYONE THINK OF A WAY WE CQULD DIVIDE THIS
'+ ' ./ HOUR UNIT INTQ HALVES? " (Someone shoild remember
o L /~ _from the last les,SOn)he foldmg of the strip of paper into
DN . / " two equivalgnt parts ) o do

. v - . ’ L : b

i After tearing the worksheet out of their man als, the chlldren
" can fold the paper so tha point 0 is lmed up with point l o L
They should put_a./ps{c*il mark on the creas . Ask: N t
HOW SHOULD'WE LABEL THI§ POINT" (a,.) WHY? (Be-
T cause it is halfway thweemzero and one.) '

BN

: .
. ) . LYY

Show:this and the foll‘ow’ing steps on the’chalkboard.

/ ,/\ -." " )
of NI

e * Now ask the. ch1ldren té d1v1de the hour umt into fourths .
‘ .  They should_mark-at the creas®s and label the points. Have
: - i J.tm'ﬁ-feﬂew-t%e—same—ptoceduretfor eighths, "if you féel they .

. n can do it. .Some children rhay have difficulty folding their , -
; ) . paper$ exactly info fourths|or eighths, but at this time the °. i
! ‘ " main concérn is to have them label these points and under- ' o
y _ stand what each fraction méans.. A.completgd hour unit e
- mgm et w —oo . divided into parts and lahe.l,ed wrth fractiong would 1ok like’ f‘ .
e thist ol | .- o
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mixe
- exam

Continu
n
ie,
and oner

dy, have them complefg A aboHng-the—clotk - THiough_ four,.,Ll

d fa- ete

(provided with the

“USE_the, overhead_p___;ector and the transparenc:
le‘ibelled clock sson)_to.disqusssthe~chits
drents Ial;@l;,ng,,efwﬁhen“'v'ﬁfﬁ"‘f“‘é’m the labeling pattern

~

t1 T

“that is ¢ontinusd fhvr\u‘yh o wnm&w}g hOUI’S.

Have_the—children save their cf p1es of Workbheﬁ*r:, 20-and—22
/' or the next lesson, - \
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LQso\n 8: FRACTIONAL UNITS OF MAG

___l\_h_?_w—s_esﬁf—thi&lesson—are: e

~ _—TIo.provide practice in meéasuring angles _

is lesson the children practice naming points on a circular
number line and later measure the angles with a new clock
protractor that has fractional divisions.

N

MATERIALS
— Worksheets 20 and 22 from previous lesson
— Worksheets 23 thr6u911 27
— red and blue crayons ) o
— fractional protréctor for each child (included with printed
materials for this unit)

PROCEDURE

Activity A ‘ : e

=

Have the children turn to Worksheet 23, Explain t>hat they
° are to use fractions to deter.nine the names for points R,
P, S and K. Tell them they may refer to Worksheet 22 for )

. help, if necessary. When the children have completed

Worksheet 23, have them do Worksheets 24 and 25. Then
l}ave them check their answers using Worksheet 22 as a :
partial key. .

Activity B
Distribute the fractioMyl protractors to the children and have
them compare these new protractors with the ones they used
in the last lesson. Have the children measure the angles
on Worksheet 26 with the new protractors. Ther: have them

compare their measurements with those on Worksheet 20,
The children should see that the mag of the angles on both

N
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“ . %heets appearitq be %Wbﬁﬁh&ﬁhé&pwm T
L SRy
+ mritted them 16 get more precise measurel Smente—EmMpha- i

o - O P N
,,.:\ T‘“‘sﬁe%h%act that measure gles_is an-amount measure, MA{E
+ __and that @&%WWIGS more — . _ s
prec1se1§, 1t was necessary to-use-fra€tional-parts of units, =
e, “/ .
\ 1f your class\needs more pract1ce m\measurmg\angles , have .
\ them completeWo\ksheet 27. _Then let the ch1ldren draw and -
‘\\rn*e&suLanv anglesithey wish, ™" e AN :
A \‘ \\\ ‘l N N \\\ - e
h ~a - ~ i S S
f ™~ NS LT
_ R R —
}"/// ) — ~\\:\ ~ \
o\ - - e . =7 ‘
- \/: Worksheet 24 ,/-A‘} ' " oo T
Worksfeet!23 ; Unit 22— N“"f — o
Unu; . Name . e — -

— You wiTl nw crlyon and a biue crayon to
do these problems.

The fraction /f The fraction 3,5_ -
for Point R is for Point P is . 1
- Color Point 12 red. Color Point 2¢ red.
' Color Point 3} blue. ’ Color Point 32 blue. ~ .

\d
The fraction i The fraction 2—' i
for Point § l-.it. for Point K ts__/ 2= _. ™ b]u&

. ’ ) \ Color Point 10} red. Color Point 83 red.
Color Point 33 blue. Color Point 53 blue.
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¥Worksheet 25 . . Worksheet 26 |, ,
Y ST A UK vIx] 3 Name " . Unit 22 Name
/ o ——— S— -
—_Writethe mags of “theungles in the blanks. Measure oach anie. —
il - “ Then £111 {n the blanks.
IR ) e ——— —
T \ j WGk BT AnCS ST
Ay - ) 7
* ) /»10_309 ABC= |’zhow$< hours.
. g .
D i
B s 409~ 00 REE e T DOBER 1 A ]
. 1
< lE hours.
F
G -
) n S OHI ':m of GHl > hours, and
° GHT =l hours-
Moﬁo - “ < hours.
1
; .
K Mag of JKL > hours, and
B - S - i < hours.
: . a Maao( J—KL - ’3 hours R
\ vag of TS :AZ_hours. \
. I .
Py .
//

Wworksheet 27 . .

Unit 22 Name
. Measure each angie. -
> Write youF, answers in the blanks. .
F
L]

C

0 D
Mag of wa)é.3

A
[
& Mag of FDA éZj hours

1
.
. Mag of IBM = L+ hours
B - \ ’
)
“ 6
T )
’ S
- . P .

, vag of STP ¢_ 2.  hourt Mag of G5 : BT nours -

Q - - . . .
ERIC . ‘
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PURPOSE - _ \ 3

4

— To have the children review what-they have'learned about
amount measures in previous sections.

— To introduce the measurement of time as another type of
amount measure, )

— To imiprove understanding of the relations between various
standard units of time. S -

— To reinforce the concept of the density of the rational
numbers. .

— To have the children discover the necessity and usefulness
of the three hands (hour, minute and second) on-a standard t
twelve-hour clock.

COMMENTARY

-

LTSRN -
PR B e T SR

This section has TWo 1658518, L S5O Provides a brigfi - v imiial dsommomrsn
\ review of amount measures and of the usefulness of scaling,

and then introduces the measurement of.time as another kind

of amount méasure. By means of scaled-up lines on a Time

Chart, the children use fractions to gain an understanding of
——the relations-hetwoon-five-standard - Himp-uRitsim-day.rhouk,

minute, second, and tenth-second. They léarn that an hour a

is one twenty-fourth of a day; a minute is one sixtieth of

an hour; a second is one sixtieth of a m_inute; and that a

second can be subdivided into tenths of a second., Straight

number lines are used, as well as a clock face, to rein- . ol

force the understandings. . ' ‘

In Les'son |0 thé children construct a paper‘clock that has-

_hohr, minute and second hands on it, They come to see the

need and use for each hand. Their measurements of dura-

tions are refine? to tenths of a second.

When work with this section is concluded, the children should

see that even such small fraciions as those representing .
tenths of a second could be subdivided again and again. The

~

¥ . . 69




-~ LI * v

o ’ &
ﬂ.

idea- that—no—matter—how—small—a{'racnonal unit-may ue, lt
can be partltloned into 1nnumerable smaller ones, is 1mportant
in understanding fractions .’ This concept (the density of.ra-
. tional numbers) should be emphasized repeatedly. The ch1l—
dren are not expected to be able to say, "Rational numbers X
are dense, " or "There is,an infinite number of fractions," but,
they should be able to hypothesize that there are many many
other fractions between any two they study.

“e
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Lesson-9: TIME — AN-AMOUNT-MEASURE " oo
‘The pufposes of this lesson are: ”
- . & . 2

" . R ° H R
. - to provide a brief review of counting and amount measures .

~

— to introduce time'as an amount measure .

\ -

L4

— to develop an understanding of the concept of the density
of fractions. .
A _
\

In Activity A the children review the main concepts about
amount measure by completing worksheets.” The emphasis
'is on the idea that whgle numbers are not always adequate
e - for measuring amounts., ' '

¢

N Activity B is a diversion from fractions, but it is necessary

to prepare the children for the next activity. Itis very brief,
being merely a discussion of_a‘worksheet cartoon that reminds
the children what scaling-up .is.

Scaling-up has been done with each unit of time on the work-
sheet'used in Activity C. -This worksheet, or Time Chart,

. enables the children to compare time lines- that represent a
day, hour, minute, and second. Relationships between the
time units are emphasized. In the process, the children's
comprehension of the density of points on a number line is
increased. ’ T

v LY

-

-

MATERIALS

-~ for each child =-

— Worksheets 28 through 32 !
i : magnifier
— ruler ) ~
) - Jbencil Y
[
~ [
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. ¢ # ;o
‘/
e !
] - - /I‘ ~
y . .-
- <
3 Pad N N
. " . . 14
- b b .
N .
forksheet 28 %
e ect o .. ' e . 1 . . sheet- 29. - B
- Unit 22 .- b Nawe "t e gz;-ltn‘h&eet 29 e
. —_—
. "1 N i . ) . B
: . 4 - N -
|k v Te=D
3 ‘ i
* M ‘ Are tne counting measures - '
; of Set A and Set B equal? Ye$
* Are the amount measurcs
. . of Set A and Set b equal? no . X
. H -~ Is length a count ing measure
S“’A H SetuB or an amount medsurc? s¢
! - - Do whole nurnbers describe . ,
Is the fAlmber of things in Set A \/‘es all lengths? A ‘
equal to the number of thinga in Set B?
5 A . v
Is the amount of cheese {n Set A ' ' . .
1 . equal to the amount of cheesé in Set B?__.QL_ ' )
T .
o Is the welght of Set A equal to the \ —
weight ‘of Set B? 410 r
. Is weight a counting measure ° ‘
. “or an amount measure? amovyul measdre. . Set C St D
. . ‘. Could we use whole numbers to . - Is the ma
g of an angle a
des&‘:rlbe atl weights? - counting measure or an amount mnsurﬂM
Besides whole numbers, what %her 7{ . . Besides whole numbers, what other _f_.‘ *
kind of numbers do we need? ractions . kind of numbers did we need?_#.ELC_LO_’E_ .
rd ¢ ! L R
,
0 )
. Ed
3 L] - .
" * .
., . .
° 4
. Worksheet 30
Unit 22 v Name * .
. . - 4

Ruby Robin flew for % hours.

P

A Rosie Fobin flew for I hour.

.

< . -

. . ¥hich bird flew for a longer um?_&l_b%_ .
O,

How much lonmr?._L hours .

¥hen a measure tells you how.much, 1t 1s an <t
d ' ! measure. . )

ERIC

Aruntoxt provided by Eic:
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" ~* PROCEDURE — -

Act;v1ty A

Have the children complete’Worksheets 28 29 and 30 as a
class; - “Whenever necess ary, refer to previous activities to
réfresh the children's memories. Throughout the discussion,
emphasize the idea that'to describe amount measures ade-
quately, fractiéns as v&ell as whole numbers are necessary,

MThe’éﬁﬂaren should notice that each-set on Worksheets 28
and 29 has.a counting measure of one. Does thls mean that
the amount measure of each set is the same? ~ Not neces-
sarily; there may be Several amount 1easures (such as vol-
ume, weight, area and length) that all describe a set. There-
fore, on these worksheets , amount measures are shown that"-
differ obviously for the two sets given on a sheet. .o

" Worksheet 30 introduces the notion of time measurement as an
amount measure. This idea will be emphasized in Activity C.

children turn to Worksheet 31, The. purpbse of this worksheet

'is to remind the children what scaling’ up is, ,and does. (They

ill appreciate its usefulness more in Actlvity C.)

\ . : ) B
A\sk the children to pretend that the 'detective in the cartoon’
hes found a very old stone tablet of some kind. He thinKs
that the markings on the tablet may reveal somethirg very
interesting, but he has not been able to make out what they

. say. However, he hopes that there may be something he can

f1g re out on the last line of the tablet.

-

3

Have the children look through th ir magnifiers at the same
lineithe detective is examining. /Ask them to describe what
they see. (They will see a line segment labeled AB. They
may note that it looks lumpy, and no separate points on the
line can be seen,) ;

Now say that when the detective!used a more powerful magni-
fier, he discovered that line segment AB was made up of a

fr




. . number of equally spaced
dots or points. He was
very disappointed and
said, "Why thi$ doesn't:

[, . helpmeatall'" . e

Coriclude the discussion
by eliciting from the chil-
dren-that using a magm-w
fier is one means of
scaling up something so
that you can see|it, and .

" perhaps work with it, -
better. Say-that you
think they, at. least will
see how useful and help-
ful scaling up can be_____
when they. do the next ac-
tivity,” :

—

[
- This discussion activity

is built around Work-
sheet 32, the Time Chart,
Before class, look this
chart over in a Student
Manual‘._ Keep in mind its two chief purposes:

Activity C

&

7 - . — to have the children see how the various units of time ..
' measurement are related in terms of fractions, and )

'
v

\
v

— to lead thern to an undefstanding of the density of frac;cio‘i)‘s"\.« :

From their own experience, the éh&\(en are acquainted with .
such time terms as day, hour, minute'and second. From L s
previous MINNEMAST work in Units 12<8nd 19, they are als

familiar with time lines like those used on the Time Chart. ..
Therefore, the children should be able to contribute substan-\_'
tially to the discussion. The less familiar points-that vou
will want to elicit, when working with the Time Chart, are

listed at'the top of page 76.

-~
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- e . B ¢ o “ B ) ]
: s, . .. _ ' ) . \ - <
: -* .. Points to élicit: / /
NP . : . /
—_ that time is measufed W1th an amount measure and fractlon -
e

are necessary in ysing amount measures. \Qﬁ‘ v
-2 .

~—t
-

; - that | day consists ‘0f°24 smaller equal fract1ona1—parts,
.- N - each of which is | hour. o - T ae

— that | hour -eonsists ;,0f:60 st111-smaller equal fraetmnal—«—
parts each of-which is | minute. . - \

S ==

AN
— that 1 mmute consists of 60 éven s}ller equal ‘fractmna,l,,,w,~ C T
- ' . parts, each of whicn.is | secgnd/ T S

— that. 1 second con.s;sts of yet smaller equal fra 1:’1ona1l T T
. o /
. parts, ea\h of which is a tenth of a secd} <

-

o A —
_— that even so small a unit as or@-tepth/fa second could -

B . e f’be subdivided again and. aqan*f,xand ‘that thl\proces R o
: could go on endlessly P o e

. W

- e ® -

. PR P ) N -

v - e
[ B -

. Each -child W111 need-a magmfu _Lo«c»xamne"'t'fﬁle linesC,F -
. - and I, to see the*need for scaling up. Each child should alst '
. * have a pencff and a ruler. When these are provided,, “ask the "
. o ch11dren to turn to Worksheet 32 and unfold it, . .. o e T TEEET T

. o S P N -
Begin the actrvn:y By -asking the ch11dren to u{enufy the work~ - R
. . .sheet as_ a_Timé Chart oons1stmg of number lines_that are N -
.. T called "time lines." Ask if the number line afoundthe clock - L
- . # - face is also a“time line, (Yes but it's in the shape\of a . .~ L
ciréle.) e = T . . - »\\ RN
i - . . “ .
Now tell the ch11dren that, as a ClaSS/ they are going to \ -
,discuss the time lines, one line at a t1me./m1<'e\t~he ’

through the following procedure varymﬁ wherever you see B —

. o e e . -
flt‘ o —— .. S ——
e - - . S —— et T, A

e
e

Time line A~ T - C e : >

bl B e -

— Have thJ,s lme 1dent1fxed~as_tep*nsenimg tho duration ot’ I e
! day.” . ~
1
- What ig missing from line A? What do we need to show on
. this line? (Fractional parts representing the hours.) L
B A -

. e .
’ - 8 u e T TR "
L S . - ~

e

- . . i -




'/W;/J | ‘ £ ;
e e , |
oo™ u§7 . ™ \ ’ \
: F / e ‘ AN
/ A ‘\
- / -3 - //’
: e S S
' // 'l‘)ne line B
I A ! .,
— — e, fhxs’lme ‘the same length as line A? (Ygs, 1§ has not
.o T 770 . _beenscaledups)- ; ] g
L . i L - - e =TT T - | . i .ﬁ
-~ ..~ ~ — How is it different from A? (It shows a du ¢ tiorg of | day
R T - : partmone\d into 24 equal fractmnal Jparts échypart tepre-
: e S N sents-—l-hg ur~) T ) ﬁi -% _
- o : - Have the thldren check a few- of tl{e 24 partsy ewfth a ruler
| N to see if they are equal, ;1 :
e e - - — With penc1ls, have each ch1ld maﬂl off each f#ctlon with
. .ot a. curyed arrow,and label it 'approprlately, like-bhigs— -
R e ) //. , l ] 4 | o
e fd - . N Z i
< / 12:00--"" 1:00 2 00 - 3.00 4105 ] 500 6:00)\ - 7:00
e \/hdmght ‘,’ . B} /
‘ U s Eli it these relationships; :
e cit-these relationships:
! \:f [ maese reTationshipes o
;~~ o ::,_ ? \“:TM:—;_-”_: ! day 24 hours |
§ ¥ N T T T T - S \
i NS | Hhour = 24 day . \
S S _
R g; 2 \ 3:1
- 2o Direct attentlon to the numerals below line A. The children
T S should cee that each point on the line — each fraction fi"om
. _:Q' ) O 2_4
Fan 3&_(midnight) to 7% (mxdmght_a_gamz:iew;ese,nts a tim
T Zs‘. — -t __ _that can be read on the clock face. They should note that:

,’{’

e o =

o

!

The-durationfrom 3 24 to 4 is only once around the clock
and is therefore only day.

are called A.M,

hours .

The hours in this duration

2 ;
The_dufation from % to % is alsd once around the clock
and represents the other % day. This is the duration from

noon to midnight,

thF P.M. hours of the day.

.

Give some practice in having the children associate the
fractions above the line with clock time by asking what
time it is at such durations as

and so on.

K.

]
L

°

7 L ! L.
34 from 373 , ‘zL4 from 7




Time line C.

/ / — Have the children usé rplers to check fhe length of this

/ line with the length of any hour on line B, and see if it

‘ has been scaied up or down. (No, it i's the same length
i

as any of the 24 hours represented on line B.)

’ — Have the children use magnifiers to see the_need for
scaling up in order to discern the fractional parts, .

.

78 . Bu .
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Time line D. N

— What has happened here? (Line C has been scaled up.
The separate points are visible.)

— Is there room now to write in the 60 fractional parts of
this line? (No, it has to be scaled up more.)

Time line E.
3
— What is this line? (It's time line D scaled up so that
the 60 equal fractional parts of agf hour, the 60 minutes,
-~ could be seen better and be labeled.)

— It still represents only « hour, only —Z-IZ of line B. ‘

— Elicit these relationships: . s
¥
| hour = 60 minutes ’ ¢ e e
; |
| minute = —hour
. . .60 . . .

— Using the num"rals under the line, the chlldren should
~ see that the duration rabresented for 2ach 3 hour repre—
» sents a duration of5 minutes.

e
‘

Time lines F, G and H.
¥ " — Have the childfen examine and discuss each of these lines
. _.‘- e L in the same manner ag they did lines C, D and L. They
. . should check to ~$ee that line F is the same length as g3 eo
. " of line E Then ’t“heyfshould sée the need for scalmg up,

. . and&oon. . R

J ‘ . — They should establish these relationships: .

. ) * | minute’ : 60 seconds

‘ Te

-

: ]
» .| seannd = —=minute . ip
. o b \ ‘ 60
. ¢ 9 . )
Time lines T and 7. . . ] v <}

= . >

— Have the children examine and discuss these l‘nes in the
same way they did the hour and minute lihes.

N .




.
#

— Elicit and emphasize the fact that lire J could be scaled up
: still further to show even smaller partitionings of time units,
Do this by asking the children into-how many more fractional
parts each q second could be divided or by asking how long
- this process of“partitioning could go on. Acceptable an-
swers for this age group are, "We could go on partitioning
forever and exer, " or "We could find many, many more
’ _fractijo.ns in hetween these, if we scaled up more."
You 'might” like to use the chalkboard to record the children's
summary of the time relat1onsh1ps they have found. -You
might also wish to have them reiterate that time measurement
is an amount neasurement, and to discuss the value of
~ scaling up. .

[}

Save copies of Werksheet 32 for the next lesson. .

o ’ » ~

“?

NOTE: The materials’u;ed in this activity and in the next
lesson could be used to give the children practice in clock -

S reading skills. With their increased-understanding of how
the different time-measuring units relate to each other, the
children's clock-readings should be more meaningful than the
rote method used by many children to tell time:

HoWé\(er, clock-reading is not a purpose of this unit, Only
. you can decide whether your class should have this extra
reinforcement at this point or not. If you would like to pro-
vide pract1ce in clock—readmg . see Lesson |l (pages 57-61)
. of Unit 19, There. you will find suggestions for helping the
S children d1stmgu1sh betwegri A.M. and P.M., and some ideas oo
. for worksheets In fact, you may even discover that you have
kept some worksheets for "use later in the year," as was sug- -
gested in Unit 19. These could be used now..

PR SIS - - e =
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g . Lesson 10: TENTHS OF A SECOND

&
k4

The purposes of the lesson are:
— to have the children discover the usefulness of measuring —
events of short duration .

— to provide practice in makjng and recording such measure-
ments . ' -

— to improve their undérstanding of the standard twelve-hour
“clock

— to learn that a standard unit of time, as well as a numeral,
is necessary in specifying a duration: LA

The children discuss and see the necessity for fractions that

.represent very short durations of time. They learn to recog-

njze and record these fractions. Then, with the help of a -
stop watch, they see and record the time taken by each of ’

several runners to cover® short distaonce. The races are in-

tentionally designed to be run in the classroom where it would

be impractical to have more than one child running at 2 time.

This sets up a need for the: stop watch and for working with .

seconds and tenths of a second.

hou han?is from a worksheet and fasten them to a_paper clock
fade. As they learn how each hand measures time in relation
to the other hands, they see the necessity and-economy of
having three hands on the clock. (If there were only one
hand, a twelve-hour clock would have 3600 equal fractional
parts just to represent the minutes and seconds in one hour!)
The ideas presented are closely associated withithe density
concepts of the previous lesson. In fact, all of the activities
of this lesson are practical applications of the work the chil-

Du;;ncj this lesson the children cut out second, minute and

dren did with the Time Chart. ) ’ -
L) ) .
MATERIALS
— | stop watch (borrow from _principal or physical education
R teacher) - .




- ma.s:king tape’ N\
-~ for each child -- ‘ \
e Wo;rksheet 32 from Lesson 9 . \
— Worksheet 33 ' . - \\

— | brass fastener N\

. « //'
— scissors . . \

— pencil L \

- &
* PREPARATION

Before class, place a strip of masking tape near the front of
the room. This will be the starting line for’the races the chil-
dren will be running. In line with this, place another strip of
tape at the back of the room. This will be the finish line.

The distance between the start and finish lines should not be
more than fifteen feet, The finish line should be located at a
safe distance from the wall and from other obstructions.

. . (
PROCEDURE - . :

H

Activity A

>

Ask the children to look at their Time Charts from the p;evious.

lesson and have them discuss whether or not such a small

. unit of time as one-tenth of a second,is useful, They should
be able to suggest a number of uses. For example: timing a
snap of the fingers, timing a wink of the eye, timing the click
of a camera shutter, deciding who won, at track events, and
deciding a close finish of any sort.

Have the children discuss the possibility of measuring time in
even smaller units, such as those they might insert between
the tenths of a second on time line J. The children should see
that they can partition the tenths again and again, espec1ally
if they scaled up the line. However, they may not. know of
any need for such tiny t1me measurements, so you may wish -
to tell them that some scientists use, special clocks that can
measure a millionth, or even a decillionth, of a second. *Such
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clocks can measure a dura%if‘on much much smaller than a wink ' |
of the eye or a snap of the fingers, ‘ .

Now bring out the stop watch and show the children how it
works. Explain that it is, called a,"stop” watch because it
can be stopped at any point, Then direct their attention to .
the clock face on their Time Charts, Discuss the numerals:
g . found on t‘he inner circle, Have the children compare the
second intervals with those on time line-H. Discuss the rela-
tionships between time line H and the circular number line on
, the clock face, ‘

Next have the children 1 .
turn to the clock face on

worksheet 33 »
Worksheet 33, .Expldin - Unit 22 Clock
* that this is a larger ver- o
- sion of the clock on the o -
Time Chart, Have them 12
& cui »ut the second hand ) ot ‘

and attach it to the cen—
ter of the clock face .
with a brass fastener. ¢ 08N

.

When the children have

done this, explain that

as you count off seconds,

using the stop watch,

you want them to rotate

the second hand on their

"clocks"., They are to

start with the second

* hand at zero. If you

wish, you may count b .

off the first tén and the . -

last ten, giving the ' '
s children a chance to - ;

set their second hands jo HOURS [+ MINUTES » + SECONDS

accordingly. When all . )

the children have ro-

tated the second hand

once around their cloeks, .

ask if they could express ' ] - .

<o)

(¢}

Ty Ga 82 W
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"sixty seconds" using. a different standard time unit. They
should see that one complete rotation of the second hand is

s g «equiva'len't to one minute. Have them check this on the Time
Chart, if necessary.

Ask the children to rotate the second hand from zero to seven.

Then ask them to move the hand to seven and three-tenths

seconds. Check their work and have them discyss reasons

for pointing the second hand as they did. They should see

that each secoad is divided irit.q ten equal parts, and that each

\ of these parts represents one-tenth of a second. Give addi-

\ tional practice by having the children rotate the second hand,
_to several other points, using seconds and tenths of seconds.

* They should now be able to record on thgir'clocks any durations
that will.occursin connection with the rates in the next activity.

3

.

Activity B
Show the children the start and finish lines on the classroom
floor. Say that five children are going to run this distance,
one at a time. You will use the stop watch to find out how

) long it takes each child tc run this distance. Each student
o will then mark the runner's name next to the point on the clock

that shows how many seconds and tenths of seconds it took ° -
for' him tc run the race. . ° o
. Select five children to do the running. Place yourself néar *

the finish line. When you say "Go" and-start the watch, the
first runner should run. Stop the watch as soon as he reaches
the finish line. Have another child read the stop watch and- "
tell the class how many secorids and tenth§ of seconds it took
this first runner to run the race. (Be sure to hold‘thefstop
watch yourself at all times, as it is a precision in&trument
and can be easily damaged.) Each child should now record .
e the name of this first runner- near the appropriate point on his

clock face. . Continue this procedure for all five runners.’

. When all five students have raced, have the children look at

t?\eir clocks and tell you who won.

>

Depending on class interest, you may wént to have other
groups of'childrén run the race, too. -~




Activity C -

-3

- . : Ask the class why standard clocks (like their classroom clock)
" - have more than one hand. What problems might there ‘be if
they had just a second hand, “Or just ‘a’'minute hand, or just an
hour hand? Encourage the children to look at their clock faces
andm'rime Charts as you elicit and discuss these ideas:
(1) If there were only a second hand on the clock, it would
be very difficult to keep track of how many minutes or
hours had gone by since zero.
(2) If there were only a minute hand, each of the sixty units
would represent one minut®. To tell seconds, people
i ) would have to divide the minute units into sixty equal
. — parts. The points would be so close together that they :
could not be seen.
]
(3) If there were only an hour handt,) each of the twelve hours
_— : would have to be divided into sixty equalsparts to show -
the minutes, as on time line E. To show seconds, each .
of those minutes on time line E would have to be, divided
.to sixty equal parts again. Obviously, a_clock would 4
- have to be extremely.large to show so many fractional .
parts. It would not be practical to have such large cks. -

————
P

Ask the children how this problem was solved. (By putting
three hands on the clock: one to keep track of the hours, one .

to keep track of the minutes, and one to keep track of the sec-
onds.) ' .

o

Have the children now cut out the hour and minute hands from -
Worksheet 33 and fasten them in placé.. Ask them to put the °
hour Hanu beneath the minute hand and the second hand on top
of the minute hand )

v
/

_— All hands should be pointed to zero. The ch11dr.en should ro-

“tate ‘the second hand one complete revolution. When they have .
done this, they should move the minute hand to one minute. .
Have the children do this several times, or as many times as
'you think necessary.

>




Ind1cate that when the second hand completes 51xty revolut1ons iy
the minute hand wil} have completed orie full revolution, and

the hour hand will be pointing to. i . If you- ‘wish,.d scuss the °
relat1Ve speeds of these hands as demonstrated on th class
clock —'that is, each time the second hand makes ohe com-
plete revolution the hour hand moves _one-twelfth of a revolu-

+ tion, Do not dwell’on the spe01fic details of the relationships

< 1f the chifdren are havmg d1ff1cu1ty m understandmg them,
Vo ] v » - e
Tell the children to set their clocks to show "a duration of
s . one." They will »probably. be. confused and not know wh1ch
. ) . c}ec}c hand to move.” Ask why they can't de01de., In_the
‘ o " ensuind. dzbcussmn eiicit and emphas1'7e this idea; The

: ?umeral assigne”’ fo amamount measurement, such as the

. . i
e s, measurement of time, has no meaning unless one knows what
. / s ' unit of,measure is bemg used.. When speaking of a duration,

it is necessazy to specify the unit, thus: | hour, | mmute,
4

L I seoond l‘dayx I month | year, etc.

.t

. . ‘ T

‘/ o - Thig conq‘!udes ‘the WOrk-the—chﬂdren need. to dg with time

h measurement for the purposeé of this unit, If you ish to

ot . . proV1de moize clOck—-reading activities, tefer to the no'te at
- ' the end of Lesson 9
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- TO introduce the measurement of area as an amount measure

requiring 'the use of fractions .

11ne.

~

- To have childre“i work with this new amount measure and
associate t eir area measurements with points on the number

- To .'have"the children dévilse and usé a methdd for solving ,

problems that involves fractignal parts qf'sets, *

———

Thel, tivo Jles sons in this section cons1st mainly of having the

' ;, ch,i {ﬁ‘en complete worksheets. In Lesson | ! -some of the
wor 'heets review previous.work with fractions
ments not tonnected with area. Then the chi

in meastftre—'
en go or} to“do
ous geom :

: worksheets that require them to partition vari

" \
—~

_'drawmgs into equal fractional parts and label,

In Lesson I 2 the children are g1ven problem in story form. _‘ .

. way to partmon amount measures of various kinds .

on; other worksheets _they put this method fo use.

———
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- Lesson ] |: AREA 2 AN AMOUNT MEASURE '
= —— - = R : \
The purposes of this lesson are : ' :

= to deVelop the'conce'pt of area as_an amount meas ure o~

= to.compare area to other aniount measures - o

L

— to associate area measurement W1th points on the number ‘
v line ) : X ) . .

3

.

— toreview basic notions of fractions in relation to the
partitioning of a unit of measure. ) :

. In Activity A thechildren discover that the area of a two- .
. dimensional f1gure (also considered to be a set) remains - : N

© unchanged when the f1gure is divided into parts., This is

in contrast to the cournting measure of the same set which

does change when subd1v1ded This lefs the children see

that area measurement? ‘possesses properties 51m11ar to

< other amount meaéures they have studiad, j .

- . -

In Act1v1ty B the children complete a set of ‘Norksheets to.

" review several basic not1ons ‘of fract1ons 1n're1at1on to the
part1t1on1ng of a whole™unit, ﬂgaln the amount measure
bemg discussed (that of\area is assoc1ated with the number .
11ne. ‘. .

MATERIALS - C . %
~ Worksheets 34 through 40 - LT :
- crayops

\

— scCissors CooN,
PRoc'EoURB : : * 3
Act1v1ty A, - : i e “%‘

Have the ch1ldren tear. Worksheet 34 from their Student « i
Manuals. Ask them to cut Square A c_arefully from the bottom ~ -

a - IR . L

Lo




- WOULD YOU CHANGE THE AMOUNT'MEASURE OF YOUR
P SET') (No ) -

* - dohe this, ask:

. Wﬁ«HAALEeYOU._CHANGED THE TOTAL-AREA OF SET-A?_ HOW.. CAmem

-~ o

of the worksheét. Then ha‘ve them éompare the area' of Square A
with-that of Square:B by aplac1ng A’on B. Since Jthere is noover-
lapp1ng, ahd the squares appear to be the same slze ‘they can-
be said fo have the same area., . :

-
"l
-

Establish the fact that each square is a set w1th a courting e .t
‘measure of one, Thenask: =~ . \ . :

.\,,

IF YOU CUT UP THE SET, SQUARE A, WOUL.J YOU CHANGE
THE COUNTING MEASURE ‘OF YOUR SET?2 (Yes.)

R ‘:A '
. LA
To show the children that the amount measure would not change,
have them cut Square A on the dotted lmes. When they have R

3

-
[

WHAT Iq THE COUNTING MEASURL OF SET A NOW'?‘ (Pour ) ‘
Re1terate the fact that the countmg measure of the’ set has *
changed from -one object to four objects, Ther* ask:

L)

q

. YOU TELL? ' _ . .

Let the children speculate. Encourage them to g1ve reasons for
their statements., Eventually some child will probably place T
the pieces of Square Aon Square B to show that the total area

of the four pieces .appears to be the same as the area of Square \
B. Comparison.by superposition is a valid method of comparing . Y
areas in which quant1f1cat10n is not necessary. T

IS AREA AN AMOUNT MEASURE.OR A COUNTING MEASURE" + K
(An amount measure. ) . e ‘ R

>

Compare area to other amount méasures such as weight and ,
- length, The children.shoulkd remember that thectotal léngth of 2
an ob]ect was unchanged if that object was cut up, i. e. : o

8:: . 4

\12“
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9.
’I‘hey should also recall that the same comparison can be made

with weight measurements: o “~ A
. . * a- . \\ . -
U @D|D
W.of | cup =, W of | cup, R ’
- Briefly review the idea that fractional parts of units were N

needed to describe adequ,ately the amount measures studied ..
so far. Ask the children to speculate aboht whether fractional “
, numbers will also hé required to describe the amount measure
of area adequately. Ask if it'is possible.to describe the area
- of a section of Square A using only whole numbers. (No.)
Then say: .. . ¢ “

- ¢ S » -

- he -

WHAT KIND OF NUMBER is NEEDED TO DESGRIBE\THE AREA
% OF ONE PIECE OF SQUARE A? (A fraction.) _ i T
WHAT FRACTION COULD WE GIVE TO EACH PIECE OF o
SQUARE A? (One-fourth,) WHY? (Because the ‘wholeaunit . e
—asetd uu.u fuux Cquux pcxn.b and tcurylcue is Ulle UJ. LIlUbe

equal parts. )

Activity B - N S

This activity involves a series of worksrhe'ets that review

several of the basic ideas alréady' consldered in this unit,
' The examples on the worksheets are limited to fractional parts
of a-single, whole. T esé basic ideas about fractions will be
extended in the next, “Tesson to mclude fractional parts of séts
contammg more than Just one o,bJect

-

<

&

" -The amount of help: needed with Worksheets 35 through 40 will )
‘vary-from’child to Chlld You may want to introduce all'the - “
work sheets briefly.and then give individual help where needed. -
OrrWorksheet 35, the.children should be able to determine

whether ‘or not a. figure is labeled correctly. Notice that two

of the figurés are_divided into equivalent parts, hut labeled ‘
incorrectly, (The_re are fﬂwe ‘mislabelings_altogether,)

—

o o
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Worksheet 5™~ . i . * Worksheet 36
Unit 22 Name - “ , Unit 22 o Name - -
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I . ’ e .- -
Put 2 red X on "" “"“"" that are rot B . What®fractional part of each citcle is shaded?
labeled, correctly. ‘

. e Write the fraction next tgeach circles |
5 - '

¥

-

Example:

e

Y

[
s
3
s
t
2

A4

:. ‘ L*_
Ve

T

.9

,,'Emc

JAruitoxt Provided

~

On Worksheet 36, the children are reqmred to write the
fraction corresponding to the amount ©f shaded area on
several circular shapes.
with this worksheet.'

' Worksheets 37 and 38 are designed to associate fractional e
. units of area with points on a number line. Whén the chil-~
dren ‘have finished these worksheets, discuss their answers. .
Worksheet 38 can bhe correctly colored in many different Ways.
Enccurage divérsé responses. . .
- AY

Worksheéts 39 and 40 arge to be done individually by the chil-
dren. The children are then to check answers with a parfner. g
If they cannot agree, they should consult you.) Thése work=
.« > sheets could be.done during free time.

.
an . .o N

They should nave little ‘trouble - . o .
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Lesson’ 12: FRACTIONAL PARTS OF SETS

-

F
y 4 . * 1 . -
. .The pu?poses of this"l&ssth are: -
7 " = toshaye the children devise a medhod for solving problems .
v that‘involve fractional parts of sets -
. ' - to have them use this method for partitioning amount '
- measurési< T T S R
¥ . In ActLV1ty A the children are given some problems in story =~ -
e form. To*find solutioris to the problems they must find a way
. to partition'an amount measux‘e of one.kind or anoéther (weight,
. length, area, etc.) Worksheets in' Activity B:provide prac—
’ . tice in usmg the method they haVe developed B
. — . . - . . v
S '. o ¢ MAT'ERTALS v_ h o ® -
! T . o R . ool
.. — Worksheets 41 through 51 ’ ) v '
A . v . . v . ) / i
. — pencils hE [ .
T, " PROCEDURE. o TR T e
- Acnvuy A - . ) i .
1
- . 4 The worksheets used in:this activity -each poge a pfoblem in
L ) story form. Depending on the ability of your class, you may
wish to have children take turns reading the stories or you
may wish to read them yourself as the children follow along
in the1r Student Manuals .
. . Bet_nn with Worksheet’41, Read, or have it read to the class.
Then ask the children. to devise a*méthod for solving the
problems on the worksheet. The following procedure can be )
. used for solving problems of this type.
_— Problem:' F of 16 squares = how many squares? . o
Step | — With a mark, show the number of squares (16) on A
. the number line. ' <,
- ‘ :
. 163 - ~ y
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Step 2*— Divide the uhits on tbe number li‘ne 'intQ 4 ec‘fua\l paijts;'

.

. _ Step3 — Determine the: number ,that represents 3 of those 4

¢ o " equal parts. | ) ) ‘ ‘
- . ' » f:. i A N ) = ) . . 1
. - Step 4 —, COnclude that 4 of 16 =12, - . - ca
.. .
. s . Therefore % of I6 squares°— i2 squares. ", e
- * The childrén can complete the rest of the wprks heets in this ~ _
. . actiwty in-groups or you can-do Several more as a\.chlass . L
- 1 . activity and have the children work 1ndiV1dually on the last oy
. few . . N ‘_-' . ‘:—' _ %a R r\/
. - : . - I ¥ e na
13 . I3 . - -
: - Act1V1ty B . — - o
’ o ., The works:.cets in th1s actwity were des1gned ter provide a . .
. 2 -~
. s " teasonable-indication.of how.well the children understand -
X the basic notion of fractions. *° Have the.childrén complete .
K : ¢ Worksheets 48 through SI Encourage them to.use the
- . diagram and number lines proV1ded to help. them solve the -
- equations.. Worksheet §t'may prove difficiilt for some ¢hil-
§ " dren, When the chijldren have completed these worksheets, N
d1scuss their answers, ' You may want to use. 'the flannel
. board and some cutouts during this discussion, . .
A N ~§. - 0 - . . i -
Y ”O
~—Workshewrt 4t Worksheet—4—page— ;
Unit 22 * * Name S - Unit 22 -
The Block Family ) s - ’ -
- Just for:fun, pretend that dnce upon » time - 01234561 s 9 10 1112 13 14 13 16 17 18
R _there was a famlly made of blocks. The menbers , e4H—t+—+—+—t+t+—+—+—t++—t+r+4+—+—+—+++> -
of the Blox k family llf hed bodies made of squares. o ¥ _;;“‘ Coe ": ‘ ‘ -
LI Paps Block wae the largest. Hia body was made YN 7 ....;-.e 1_
N of 16 squares. 2 ’ "‘ )
+.  Mamsa Block's’body was 3 the size of Papa’s '
- . Find the body that belongs- to esch meaber of
‘Juntor Rlock's body waa # the elze of Papa’s. the Block family and lll‘k the nawe under 1t. "
Baby Block's body woe & 1 the slze of Paps's. o : ’ X .
. . & - . . :
Remember that Papa‘s body = 16 equares. Mark » ; R N
that int the mber 11 he 2 . v .
&t polnt on number 1ine ont next page 5 5:;3.._.'. 1;:9? . .
' - -« Then use tho number ‘1 Ine to find out how luny = - - 1 -
nqunrn Mamma, Junfor nnd Bnby Block ck had. - R
[P RS S i
S - Mamma's body = g of Pspa’s body, - @ —° 4.0 )
3 of 16 squares = aquares. il o ’ : =
: : # B i e u NEE
Juntor’s body = % of Papa's body. -
G)\ *or 16 equares =__L_ squsres. o’ > f(b /Vd/ . JU”IO y""‘ Mammd Bab\y
)
Baby'e body-lor Pa ‘?body. "R @j’ . . vr
% of 16 -qum. =_§_. squares ., > ° I 1 = 2 v
- R .~ ¢ .
B © ° -
T D . a . ° .
. = .o R s > N -
. . A N 97 -
- .. 104 : . S
e’ - 2 .
° . .~ . +
@ ~ R " —- e te
Q . N N 2
'EMC ' A ’ : © ¢ et -
B . . ) .
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Worksheet 42 . R . N Workshibet 42, pike 2 . . ° o,
Unit 22 Nawe : * Unit 22 2
N -2 e ) * .
R - Drako, the Dra&on"'(l,ong;h) * o When [)rnk'o was very-angry, he shot f{re 12 reet.
) v ST
) Drako, the dragon, was known far and wide for <
. his great fire-shooting powersand for his very bad .
. temper. - .
» ¥hen Drako was very angry, he would shoot fire ° ~
I‘rom his mouth for a distance of 12 feet. =
. N o
- When hc wus only mlldly angry, Drako would YN ‘.
. ) ahoot fire for onlx. two-thirds (2) of this dls(uncc. X ¥hen Drake was miMily ungry, he shot Hrc% of
T Even; when he was not atgry ..( all, Drako was his angry* d“""“c"' '
. grumpy and would shoot rir&;?é-rfourth lll as Sr . 2 of ,2 feet = 8 feet .
as he would when he was very angry. 4
5 — >
. . i - .
. o BT S o SN =3
s .
LS T LS T kS L3 e - -
. o.1 2 3 4 S5~ 6 7 8
N feet When Drako was grumpy, he shot fire 1 of his '
- . - angry distance. .
Usc‘\(hc number line to answer the questions on ® = . .
the next page. * ’ - '
. N . . " . s x‘
- , N . . . -
. t ’ %
<’ -y - *
" . . . . . . -
- ' -
N - Y 4 ' . . '; .
: . L . - .ol
K ‘Worksheet 43 e - L vorksigiet 43, page 2
=g T URIE22 Y . Name__- _tnit 22 . ) .
, '\"“Grlselda the Glop {Length) et . o, - )
Grlwldn was agreedy klop. She waa shaped h tnches n .
. Just -1lke a pancake and could spread out just like ) -
a-pancake too, 0 ! 2 3s -4 4 6
- N ” - 1T 1 v T T T L
k Griseldn ate-everything she could. When she "
found n basket of berries and Ate them all, the "
, ‘greedy 1ittle animal spread out until she was six R
T Inchts wide, " T
¥hen she found ouly a few siall rm\ to eat, * . b e T
ahe was_two-thirds as wide (2,« -__’_ft e &
’ whcn she found nothing to ent. she wan only ’ A ter she ate.the bérrlea, Grlsc!dn \\as
one-half (il as wide aa'she was z\rter eatfug all fuches wlde -
. ‘the berrles. At times*like that, Griselda felt ) oo
. B - o' r . After ahe :\tc A few ssall flsh, Grlaeldn was
. very sorry for herself. Poor GPis¢lda! 2 -
- - - - - -~ ~&ax wide. - - - -
o ) . 5 of b tnches = q‘ inches :
v N LI FIN -
' After she had*nothing at all to eat, Griseldn
. “~ was % as-wide, . - . t
‘ . - B : % of 6 lnches = 3" _luches
- - *
. <
" . ) .
a .
+ Greedy Grlacln*fn . ;
] - N
"
O
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'  yorks, ~ ' ' L
1. ¥orkBheet 44 . R . Workeheet 4; . :
Sy - Unnt . " .vmz . .
. . Do . Nane__ -——..—..-—_,T..,. ) Unlt ' . - R
A v . * v |
. . Slinky Slim, the'Slithering Snake . . . ve I . L
- A ) NS . " ’ .
Stitky Slin, a slithering snake, |tked to-eat htd benind ?rl.:.;:.’('m 3 powds when the erides .
« funny fst little: animals calied frodes because : : y .t
) . they tasted so good to him. But.one lf{ttle frode, . ’ ! L 4
s * Fritzy, saw-the snnke comifig. He ran dll around * m.rlnc the first Nek. S”"'W loat W“"d'- t.
.the pond whers Slinky S1im was aenrchlns. to warn " - 1 . F . .
s the other frodes: . [ of 3 Dounda —_L_pomd._ 1
R I “Run f lives, Frodes." F ¢ ‘ ‘ o A
. © or, your |{ves, os . " Fritzy yel ed‘ Dlrlnl the ncond we k i
"or hide where Slinky S17m can't find you,” . ! ra ek, Slinky lo't—é—-[’o“"d‘- R N
) AUl the fat iittle frodes id bohind i bi .. dors "°‘"‘"‘ —-L-‘”““‘“!- - )
‘rock nesr the edge of the pond.  They- could see R - . . T . .
Sllukv Slim, but he could ndt see them. How they, - ~- . - : ' .
, laughgd when-a week went” by, and Slinky SIim had ] ' > "
. . not found n Xlingle frode 3 ent. : - - * pounds (AR IETE B
. - A » » = ~
. * "Slinky Slim.has lost one-rlrth «é» of Mi‘ ) - L S | 2 3 1’ . s
. weight this week. Goody, gcody!™ they lnughef et <1 T ¢ } F—= 4> i I
» The next week, Slinky S1im’ lost another . : . “ . C !
“fefsry - one-fifth () of what he ysed to wetgh. < K N ; e - o
. . - " . - i * - . - .
'l'hls ume the happy 1ittle frodes had an’ e ! e - .
extri-speclal celebrattonvBecause Slinky S1im . . @ .
left to find a better hunting ground.- N R - ‘ .
. ' - - [ - - N . N
. . . Y /*!’30 o 3 * .
- . = X N . F ,; -
A . D 3
\‘ . ."‘ . o
. - -’ i k.
. \
« " e’
LY *
" . K M
. 1 . - AY - .
Iy - T 4 . W . ' . o .
i . N * . P v ' "
Worksheet 45 . , * Worksheet . pqe 2 ' ¢ -
Unit 22 Name P Unit 22 . -t
' Al ‘ * .
Sally, the Sailfish (Angle) . "
. 4
“Sally, the sallfish, had the most besutifyl . .
dorsal fin of any of the fish in the ocean. . N . X
. . All the other (ish were jealous of Sally's ° [
h beauurul fin, aapeclany because she was always 4 R N \
4 brageing about the.mag.of it, .- . ~--~—-- - 7 7 A8
. i Some of the other (iah decided to have s ™ . »
beauty conteat. The {ish whose (in had the
xreateat mag would bg: the winner. They hoped to
find a fish with a fin of xreater mag than SAlly'o
" Dfd they find one? You will have to measure , NN,
. the mag of each fin to find out. - . . .
: ' liere are the fine "In the beauty conteat. - . L L{- . <
, . . . . Mag of Sally's fin = L. hours 4
Mag of Juliue' fin = 2/ hours Vo
. Mag of Reginald's fin = § hours .
Mag of Dorata.fin = —2___hours N
. Mag of Belind.'s in =_/ - houra ‘
Which f1n won? l?éa/ﬂd/a/S %
Sally's (in wen whet fracuoml part of Rutnald‘l?‘ *
- ! . - <
° < ; I I F— 1 1 N v
~ i ¥ L ¥ ¥ LIl
. 0 1 2 3 4 s -
hours ' N )
v . N - T e
i 4 N - k)
‘ * w . \ @' “n N
b d ' . ‘
N . . . 99
Ny ' -
. 1G9 '
| Q - ) « ;o - 4 " - '
" ERIC . - o SR




. . . ] . N . .’
" . - ! : . - . '
. o ‘ Pra . . .« . -

X 4 . . s o & .

P i ot : ] - [ 4 ’ — o
- R - R R LY . Lo . . .

N - a v - . hd ”

'ork-h«t 46 ' . . e . Worksheet 46, page 2 .

Unit 22 < © Name__.___ - /‘~ . ’ -

. i4 - L4

" Al

. . 1
- . ’ .

Frittery Fribtble, a‘Frivolous Fish ’(vialumai

|" EN P N . -

. Frluorv Fribbla, & trivalous f 1k, ltvod ina
. deep, cool “lake where the wtnd always seemed to be
- blowlnc.
* The high wvaves made It hard for Frluery l-‘rlbble
o0 {who was luy ae wil a frivoloual to do ay much
aun buhln; " m liked. But one d-y he found a
"little creek um connoctod the deev’l)lm to a
3 - nh-llmv pord. . B
* . rumry Fribble 11ked ithe nrm-lunny pond ao
well that he frittered and_fribbled and. l'rlvoled ln
. 1t°for ina ‘whole waks.

. -
4 .

« . b But eachd ‘-v he noticed thl- .mmn{t strange,
R was happening ~~ the pond.wad. gettiny shallower and.
. ) ahatlower. The sun waa dvtnc up the:pond! -

BY. the énd oF the first. week, the pond fad lou ’

And’ by~ thl enﬁof thc oecond week, the pond had
lon -nothor one-hait (1l of the nter ter 1t_used to have.

o Prmory dec{ded he h-d
« had enough lun'bn_hlns «for
'K a while and should go Kome
and viait hia frienda. But
: when he tried to ewim out’
M of ‘the pond, he found that

. ono-fourth (11 of. fta volmo of water, .

q

g

F] - - R

. : f°
°. The pond .had 40 g-llons of - . "
wlter‘,to start wltt:. ‘ J40 .
_oLuﬂlon- of water drted . . "
up during the first week. T .

..
%of 40 gallons é_[Q_ulHom ' T . %
- [ -

'_&Q_unons of water dried ¢

Then a ed. It atirted
to t&in.s And 1t ratnediand 1t ral and 1t rained.
Soon the cr¢ok was, full of water again, lnd frlvolouo

Frittery Fribblé swam liome. ¥ .

After that, .he was mve;fhg-ln quite ao fool tah
or frivolous, or ao fond of punbathing.

up durlnx the aecond week. +20
1 of -40 ullons -Lanllons T
, . T10 .
- ! . P
* A / u t
e -~ ’

+0 Txallons
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« ¢ . 4
. " the creak had completely. . S Vo on
i dried up. "There wis no my. . . :
to ‘awim home. . . , . — -
. . h - - N . .
1 @ * . D . - . . e b
L s g ~ N % ..
- . Ml T
. i1 — . .
3 ' M . . . \' . - . ) ..
ot . o .
* Worksheet 47 ' . 'orkoh«t 11 page 2 v -
Unit 2 - - Name: . ‘Unit 22
1a . s . '
- Mi. Ragfoot's Walk from Town (Tlhel: Next ahesbegan’ to-wonder how many houra her
- . . . husband had apent walking up the hill; how Jong .
Mr. Ragfoot was carrying grocevies home from »1 waa chased by the dog, and Now long he bad the. -
¢ towm. The walk took him 4 hours, and he \ms very . ‘Lormin his foot' will you holp her figure-it
|~ ———tred W T gothome. _ - out? ; .
. “What took _you so lénn Didn "t you Lnow 1 5{_, .
., was 1n a hurey for the sugar? 1 wanted -to hake ""' "Ragfoot valked hours.
] "
L ¢ookies for you, Mra,,. Ragfoot said. Mr. Magfoot walked uphlll.fori of Eé hou“‘
‘% “Carrying that bag of sugar was.part of my
. Arouble," Mr. Rogfoqt said. "It slowed me down, . or hours. . I -
) * “and« had other troubles besides.. L . o «
*1 spent onvshal £ I%I of u\e time-walking up™ . .~ Mr. Rigfoot wis chaaed by o doﬁfor ot «
a very steep Mll w __AIL_hour-. or, [_hour-.
"Then a.big Whlte dog chased me for one~fourth (il . R
N of the time, and 1 rently had to %o llke the wind « - Mg. m'toot walked with:s thorn in hia foot.
Yo, keep Mcm off. my heels, for i of ;)L. houra, or hotira.
"When the dog went away, ! gxot a thorn in my N - .
foot. and 1t has been there one-fourth (*) of the )
time. " .. . .
Mrs. Rogfoot :felt very, . ) .
korry fod her hushand. She o) .
.. quickly remoyed the thoen» ~ .
and baked up a batch of R ’ . s
cookles as® fast as nhe .
. . could.
Then’ahe ant down X . )
and began to wonder why .
her husband hadn't stopped 13
to take the thorn out of . ©
his foot. “ .
* e v .. ~ .
. 100 oo K .
- ~ *
T Y . . ' ‘ T .
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. 4 of 12 hours =._i.hou'rs

& " L
werjsheet 487 ¢ o o, Worksheet 49 o . e
! cnu_zz -, Newe___- L tnit 22 Nawe_ : '
: Sat s J " . B y o
t O F e the blanks. * } N . - FII1 in the blanks. . Care s #
If you need help. use -the number Hnes. « "'_ oL . If you need help, use the mmber lines. B
of s gounds i‘oounds 5 of 6 fec,t -:__L.‘feet i got 6 dexreee =_-‘td_esm_u .2 of o poundn = b poundu
Ctfest =] e * [rel. . \-w
rlbl [n lb.l |: lbl [1 lb.i: et ] .
S foot ] b 1 "
lj * ™. 1 foot i) .
l.' *
t 1y I!lh.” lbl 15, 1 foot ..
r, . N . “ lb. 1 1b. 1 lb.
i ifoot, 1 * } . R
- ) < . PR ) S
0:12345675',0 N2 3 4 5 & =, 4 - )
-*T+v—+——l—+—*—+—i-—f->’ —> 0t 2 3 4 S5 6 01 2 3.4 5618

4 of 10 pints = _g_{_nlnts '
99 I
w/l
/@ 9 P

-

. * g‘of 8 duarts =_5_qulrh
- :
N 7y }
3
! AN
. N a.
¥ 1 Cifeet ] Crgeet =] -
. N .
. [Cifoot ] et ]

3 or 12 test =__/O. _feot
.r~l foot. . ] [ 1 foot — |

Lot 7) Cafer 1
[foot ). Cifeer )

s

0123456789101112 d A [Cfoot ] [ fost -]
S 0t 234 5618 e oy
. N 04 2348678 9101112
> T . Yo ¢ - I.V
LA n“ ! . > ;’ ) * (' s [
3 - » t v v 1 . % .
* ‘ ‘0 4 . ' : ' i N
- . _ S
W _3 ‘ N i ' .
- . ‘:g H . ¢ L] ) ae (XY o
: . R ¢
- Worksheet 50 s ~ . et . . . ) -
Unit 22 Name___ ... : . ;::':sz’f Sl. Name. L 2
‘ e ' - . Voes ° '
' FIl n the bianke. . . . —
. - 1t you need holp. use the plc\urn. . . i i “!l In“the bh“" - - P
~ ' . s If yQu need help, use the pictures. =
C < - - . -,;‘ . . . N st .
1 of 10 5 ~ - . (K ‘
St - " .
2 ——‘—- g Y e g ‘y r 10 3-—— JRRER OQO .
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MALCULATING WITH PRACTIONS

' PURPOSE- - a ] . &

LN

-

»

Y

COMMENTARY - S SO .

. with fractions, physical embodiments such as Minnebars and

use such a1ds unless they st1ll need them.). ‘ - .

.

é

- To ha:i/e the children learn to add and subtract fractions. .

-o;'o‘ ® . ’ v'.: R
— To have them reinforce these calculations with physica.I‘
objects such as paper -strips and Minnebars. -
o \ o S
— To show the simil‘aritff between calculating with whole
- _numbers and calculating with fractions., by having the o
children do the procedures on the niimber line. , oo

»

2

By this time the ch1ldren should be well aware that fractmns

are equal parts of whole udits. They have had experlence VR
with this idea in deahng with five different'amount measures:
weight, length ‘mag of angles, time and area. All of-these
act1v1t1es have requ1red them to. deal with physical obJects .
and have given them the necessary understanding.and batk= .
ground: for doing the more abstract calculations presented here.

Even so, to make sure the children understand the connection
between the physical propedures and the abstract.calculations

paper strips are included here also: (The children need not '

03

-~
-

] 4 . °
Lessons |7 and 18 provide work_ in adding and subtracting
fractions on the number line. The children come.to see that :
these processes are very much like adding or subtracting
whole numbers. The dnly difference is that they must first =%
subdivide whole units into dppropriate fract1onal parts before
domg the1r computatmns .- -

- i e Yo T
- - « e s
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, Lesson I3; ADDING FRACTIONS, . - . )
The burpose of this'lesson i§: S - - s '
. . — to.infroduce the ch1ldren to the- addltlon of. fractions. ,_ousmg,wm e_":_e

both countmg and amount measuresy

- . .
. o v

A story problem is the device used in this lesson to introduce’
the children to simple.problems in which they add fractions.

/" MATERIALS . | ' B

P

— Works heetsl52 through 55 R '. ’ .

- penc1ls ’ :

% .- crayons . - o .
. PROCEDURE . - - )

Act1v1ty A" - ) LA - . %

Have the chlldren turn to Worksheet 52. Then tell them the
followmg story problem

ﬁ' . N
' ‘ : “ oPart I’ Lo ‘
Sam, and Bllly went to the store together one Saturda; B
‘ “mommg. Sam bought a bag of marbles and B1lly bought a
) candy bar. Then they went back home to play with the
'. R marbles. Sam opened the bag and hned up his new set of )

marb.les inarow. Then he counted-them and found that he

f T had elght marbles. - J

. . -

¢ . d |
! Draw eig ht circles on the chalkboard to represent the marbles. o
w .t Then say that four of the marbles had stars on them. Draw -
stars :on four of the chalkboard circles, and have the children”
. do the same on their WOrksheet "marbles." Then ask- L.

o . WHAT FRACTIONAL PART OF THE SET OF EIGHT MARBLES -
HAD STARS? (Four e1ghths )

l,,w\ 14.\‘ . . ., =‘ . . »‘1
~ )—& . ",\ E
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. - Worksheet:52 . - - —\':)rkohee't 53 . ) : ‘
~ itz -~ Name _ . Unt . Name S .
R N N 6 . “
. ) Y
. .. Sam’s Marbles “ - Color % of the triangies red: A i
‘. “ Color | white triangle blue. A
R o o < R LT .
o - T 2{) T What“rrlct‘lonll“plrt*of*the-—l: B e -
\:'Sw _ triangles did you color?___- Dy .
O @ @'.. @ @ . Write an addition sentence that represents the
rractlonal part of all -the trhngle- that “you
colored f
. 2 4 H-Z . .
i " . ° " &ec * Bluc - Gotolea - \
s 4 of this “dou(hnut‘hn's chocolate
‘ frosting. Color It brown.
. - . . ,
. o % of this doughiut has orange - S
o= . Billy*s Candy Bar . fros!lns. Oolt.)r it oran‘m: X .
1= \\-’*'»\\'2 “%J‘“ fio *frosting.. Don't calor {t. .
T \ - .
; ‘ L{i If your friend dign't.1fke frostink on doughnuts, whati—
‘fractional part of this doughnut would he 1ike?.
. . If you'ate all the parts with frosting, what —
- * Prnctlonal part of the doughnut would you elt?L
) ¥rite an lddltlon sentence to show how you declded
- what fractional part to eat. .
Co- " ' s L. s * é ) -
Ve 3 .3 = )
SW . N f,hoconu j M Qrange _ R ICHTT) S .
- e ™ o * ) ~‘ ) N
Al l- . "
. Worksh 4 ) R ! ~ .
: U:ll-tszget > Work8heet 55 . . . .Name L e .
Unrt 22 . -
, - e &Y
P 9 Put mushrooms on 1 of thu pizza. .
' i "z > Put hamburger on 2 of (hu pizza.
-[i(__’——"f the flowers have 5 petals. © rut ontons on% of this pizza. .
_L_or the- flowers have 6 petals. - T
‘g Put chee:e on ﬁ of this pizza.
» . __h__or the flowers hnve 8 petnls
I R __%'__.or the flowers do not ‘have-8-petals Woul’d‘ S!bu eatf this p:zz-?.l.{fﬁ_ 2
NONL_ “of the flowers have 3 petals. v -
B
~ What klnd of measurc were you using In-this set? - . S ¢
. +Th 7 ¥ .
. am Quﬂ'tl MQ(LSU.N ere are 7 members of thls set ~ N
: Edch meéibar 1s L of the aet, < .
“alor % of the circle red. *
N
4 - .
Color E of the circle green. ~ 2 .
4 . ll<7 "are trucks._'z_ ,nro cars.
. —0f the circle is not colored. = of these are made t .
. . ——#—3———- . . .5;-3-.— r ¢ to g0 on highwaya )
) __'zf“_or the sircle s not fed. ' N . . of thea¢ can ny; N e .
1 - L. ) . . - D ) R
. . o . on. L .. . 5 .
L —2—?" the circle 1s not green __7:..or these do not sail-on water.
) : - ; o

«
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Separate questions,

‘Write the notation (%) on the chalkboard, Then tell the childr%q

that one of Sam's marbles had a flower on it, Draw a flower on
one ot the remaining circles on the board and have the children
. do.the same_on their worksheets... Ask: " \_~

L 4 ‘.

WHAT FRACTIONAL PART OF THE SET HAD FLOWERS ON IT?

® (One eighth,) - , ; R :

o . [

Write the notatlon 'y #)on the board, Then say that the rest of
the marbles had dots on them, Draw dots on the remaining.
three marbles and-have the children put dots on the unmarked‘
marbles on t:he1r worksheets, \ Then tell the children that Sam -
_asked Billy if he knew what fractlonal part of the sét had dots ,
and which part had .either starS\or flowers, Pose these.as”
and write fractlons on the board: as -

\e
the childrén answer each quest&\n
b

o

. WHAT FRACTIONAL PART OF THE ‘SET CF MARBLES HAD .
AFLOWERS ON IT? (One eighth, wr1tten ) .
WHAT PRACTIONAL PART OF THE SET HAD EITHER STARS
OR FLOWERS ON IT? {ive exghtl\s writteh £.)
Vs ’
Next ask the ch1ldren to show'you how they could write an ;
addition sentence that would shQan way 1o get the answer, 5 .
-1f therchlldren are not familiar with the method, §uggest the.

follow1ng add1t10n sentence X e

.4 Il . §
CBtETy
Explaln each part of the equatlon. The symbol 3 represents
the marbles with stars, The four tells the'number of starred
marbles and the, e1ght tells how many. marbles there are in the
’whole set, ,So by 1ook1ng at the fraction ¥ s . the ch1ldren can
tell that four elghths of the marbles in the set have stars on
_thém. The symbol a represents the flowered marble, ‘The +
means that the two kmds of marbles are being combined or

added together. The 2 represents the total of the q*arred and
the flowered marbles. . ~ oS N
- b a .
P S 2* -
) ® . o~ 2 . ‘d
' : 1ie . , 2

[N

™~




Point to the dotted marbles and ask the children what fractional
part of the entire set of marbles is represented by the fractlon, :

g . If the ch1ldren\eem to be ‘having d1ff»culty naming the
-fractions that-various combinat1ons of 'narbles make .go over
© o= = ~this part”of“the a“twff'y agam. T -

0

" s
- - . K

. . _ - ) . o

Then ask: - Ce st s T ‘ -

\\\\\ . . = . . .
WEEN WE WERE TALKING ABOUT FRACTIONAL PARQ o
THIS™SET., WHAT KIND DP MEAS URB DID WE USE"
. (Countmg meas*urea) .

»

After Sam and B1lly had f1gured out everythmg they. S

o . T wanted to know abcut the marbles, B1lly asked, "Hdv&\

about havmg a bite of my candy bar, Sam’> " o

. 4 2
"Flne, " Sam sa1d and he took a b1te that amounted e

“

to .one f1fth of the candy bar. AN
- Ask the chlldren what’Bxlly and Sam could have done to the
candy bar that would: tell them how much Sam ate, Have’ them =~ - -
look at the bottom part of Worksheet 52 and make suggestions. *
1f they "do riot think of dividing the draw1ng of the candy bar: .
into five equal parts draw a rectangle on the board and d1V1de : 3
it thus’ . “a R 2

-
@
<

Then ask the cﬁlldren to d1v1de tie picture of the candy bar . :
into five approximately equal parts. They may use rulers t&' "« oo
. do this, but the dlvisions do not“have to be exact Mainly .,

.
* . -

' I3

2 s ¥ . -
1' !) : - : '
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Actwity B- . "_

to. color the part of the1r worksheet- —that -represents-the- amotmt
Sam ate,: - -

G‘
‘.ﬂ"“\f

A~{I’he‘n ask:

- - - - - - A 3
« . - A

you want the children to understand that the lines répresent a
division of the candy “bar intg five equal parts. Say that Billy
and Sam must have markéd the candy bar in some such way to
determine that Sam had eaten one fifth of it. Ask the children

v

Say that B1lly then took a b1te of the candy. His was a big
bite —~ 1t was equal to two fifths of the original amount of

candy, Have the children use another color to represent on
their worksheets the amount that Billy ate. e ‘ -

Next say that Sam ate the rest of the candy. ‘Have the children

use the color they used for Sam's first bite to color the amount
he ate this secord time. When they have done this, tellthe

'Children that Billy and Sam then started wondermg who had

eaten the most ¢candy. Ask the children to figure this-out,
Write the fractions and the equat1on the board as they glve
the following mformatlon'

P

N W’HAT KIND OF MEASURE ARE YOU USING;WHEN.YQU DIVIDE

A CANDY BAR" (An_amount measure’; e1ther we1ght or Volume
in thxscase\. s LR . .

. C e W .

»
a <

The problems on Worksheets 53, 54° and 65 are 31m11ar to the .

ones that the class has ]ust»worked in Activity A, If the chil-

~ dren seem to .be hdving~difficulty in adding fractions, you may

“want to do Worksheet 53 with thém. Worksheets 54 and 55,

should be completed by.the children in the1r free time,

. (‘ A
N

. PN B . .
. ' =
L N . )

Billy ate 5 T . i A ’

M




Lesson l4: SUBTRACTING FRACTIONS

The ourpose of ,thls lesson,is:

——

- to mtroduce subtraction of fractions, using fam1l1ar

* s1tuatlons. o
! Subtraction is presented in this lesson as a separation. of

a set'of physical 6bjé&ts. The children learn to relate sub-

traction in fraction form with the physical separation by . . v

making an equation that descr1bes the process, . C e e s

»

* -

MATERIALS

.o . — Worksheets 56 through 59° ‘
. . : -7 / — crayons Frav o ) ‘
- ";F""

* PROCEDURE
“a, N . ¢ o . N N . N ’ &
“ . © " Tell the children that in this lesson they are gging to learn

.. ' how to subtract fractions. Then read or tell the following- . -~ °

T story problem to them: oo ottty o

‘-he

Matt and his fr1ends formed a club, They built a
little clubhouse where they liked to meet to. talk-or play

ST games. There were nme ‘boys 'in this club. , : Lo

X *

) One hot summer day, Matc s mother brought a water— A
ff ) ’ - B melon and decided to treat all the boys in the club She ~= -
o : o . gent Matt to the clubhouse to round up-his f=r1ends and a

SRS i ; » . brmg them hote . Wh1le Matt was gone, .She cut the

e . . NS .t x4

\ ) / ) . ' ' melon mto,pme equal p1eces one for each boy.

o N ﬂﬁ " ’ R N
; - ~ ‘*But wheh Matt came back, he brought only thiee of . . -

. ‘hls 'frlends w1tl1 him. He explained that the five, otbers ‘
had gone on a hike and.JALould.not_be—back-“tl‘rat—da*)"*The'lw v

. the four boys wondered 1if Mat’t's mother would let them

-

Y




'eat all nine pijeces of the melon. They also wondered how

mnoh each of them would get if she did,

TLet the class decide how much of the melon each of the four

‘ boys would get if Matt's mother decided to let them eat all

_ nine pieces, Demonstrate on the chalkboard, if necessary,
to arrive at the conclusjon that each of the four boys would,.
get two and one-fourth pieces of melon. Then say that Matt's

. mother decided that each boy would have only one pieée-—-

_she was going to save the remainder for the family's supper,

- PR e T

o

. . : :Ask theee questions; Teow T
COUNTING MAT? AND HIS "THREE,FRIENDS, HOW MaNY -
BOYS ' WERE THERE TO EAT WATERMELON? (4.)-

1F THERE WERE NINE PIECIS. OF WATERMELON, WHAT ,
PRACTIONAL PART OF THE MELON WOULD EACH BOY BE
EATING‘> *(One ninth, written 5 q 2)

WHZN THE BOYS ATE THLIR PIECES WHAT FRACTIONAL g N
PART OF THE MELON HAD THEY EATEN ALTOGETHER? ' . ’
(Pour m,nths wr1tten'3'-

v N ‘\r‘ o - ) . - . o

.‘:Ask the children to turn to Worksheet 56 and color the number

A . of pleces the boys ate. Then ask: - k1
L P ‘: ~§

4
-

-G

e _HOW MANY PIECES DID YO:U’COLC')'R? @) . S,

WHAT FRACTIONAL- PART OF THE MELON WAS LEFT FOR . ‘ _
. MATT S FAMILY? (Five nmths wmtten%— ) . IR
HOW CAN WE WRITE A SUBTRACTI@N SENTENCE THAT . . .
. ¢ SSHOWS HOW WE GOT THA‘I‘ ANSWER'? ‘ et
. In all probabzhty the children will merely count the uncolored
pieces. Remind them that the entire melon can be represented
' by the fraction g . and that they should be trying to make up»
a senterfce, using fractsions to show what happened The_’ Ye-

» w,_.i;_,w____—. - wsult—she&d—be*— —

R - N
, i

5"
- ' i 9 9
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Each slice is what rr\a'ctlohal'
part of the whole melon? ==

Worksheet 57
Unit 22,

How many jJelly beana does Saily have in all'?
) How mnny Jelly beans did you color red?__i

How many °jelly beum dld you color sreen? u

Write an addition nentenco to show what rnctlonal
. part of the jelly beans Sally ate or gave to her

In the whole _meton there are pleces , friends, e .
‘How many boys vere golng to est watemtom 3 ; + ’4 :__ 7 ~ R e
" What fractional part ofgthes Jl ! ll i ".
+ melon did-the boys eat?_%__ 5
 How much of the melon was left over?. G - :'0' many Jelly beana did Sully“h?:.e l“"—H—— A
‘Wr!te a subtraction sentence to show how much Write a subtraction sentente to chm; whn fracticn »
‘melon was left over. . Sally hod-left, £ i
q 4.5 . b7 4
9- 3779 ) TR T T »
t
o .. -
L4 "L N B ) « . P * h -
", b D . <,
. ‘ Now have the children turn.to Worksheet 57, Say thata -

girl named Sa lly ‘had a small bag in which there were. elevén

jelly beans,
o Jelly beans 1s. ( ,,.)

-~

¢

‘ o she ate these right away.

.

Aruitoxt provided by Eic:

' SALLY.EAT? (&)

r

. Next tell the ch11dren that four of the Jelly beans were green,
" They weré lime flavored, and Sally did fiot care for them, so
she gave thesefour away to friends.
four of the uncolored jelly

eans- green.,

Ask what fractional part"of the set each of these .

* * .

Then say that three of the jelly bea'n':s were red, They were
. chérfy flavored ¥ Since cherry was,Sally's favorite flavor,
Have the children color three of .
. the jelly beans on their worksheet red. Ask: .

2 T

h

.~ WHAT FRACTIONAL PART OF HER SET OF ]ELLY BEANS DID.

Y

« 4

Have the c_hildx‘en color
Then ask:

e



Y S
. ° G
- [
) o " .
HOW MANY OF THE JELLY BEANS DID SALLY EITHER EAT OR
GIVE AWAY? (Seven,) WHAT FRACTIONAL PART OF ALL HER i
« - . JELLY BEANS IS THAT? (+r.)
. . _ R ) L . "
, Now ask the children to help you write -an addition sentence: )
: to*show how they got that answer. The result should be:
;,n . -t .« '3 ) -4_ _ l .
: TR T ‘
WHAT FRACTIONAL PART OF THE JELLY BEANS DID SALLY ) '
HAVE LEFT? () L _ .
. ! ’
_HOW CAN WE WRITE A SUBTRACTION SENTENCE TO SHOW
= - -
HOW YOU FOUND THAT ANSWER ? o —
l_l._l'_‘~.f1_ or 1L 4 -
T T T T T 4
Have the ch11dren next complete Worksheets 58 and 59. ’
. " © . Note that,alternate methods of. s\elvmg the same problem -
R ' are _suggested by several of the questions on.this worksheet.
. " Ythis is done so that ch:ldren,wﬂl.reahze that many problems .
can be solved in more than one way This is an important
v concept and you should d1scuss alternate methods of solvmg .
. problems as opportumnes to do S0 arise. : )
| Workeheot 58 - N Worksheet 59 ) .‘,‘., ,
Unit22 ¢ Name. - ‘Uit 22
, . Comé the' cotns. How many are um?_8_ ‘w..'/ /:f‘;:‘;“‘:‘::;;“ the wot. . -4 -~
pE Tt cr g I Ry SPURE S
a ractional part s 87
' p.::l;; :,':,‘d‘,’{'::",'l:g:f;:ﬁ,‘,’,;”g: ::‘::.{:“uo"nl What'tractional part 1s etthef R's or M l?_l/__ -
3 /‘Z 5 Write an addition sentence td’uhov low !o tind the
P et T -y 3z - -
N e Walte a subtraction sentence to show what fractlonal °/I . ‘f:;;‘ T . .
/ part of the aet 1a elthér pemnles or nickels. Now wrie » subtssct ion sentence ¢ o t . - .
.2- — 6 3 * tlnd't;: am:o: oo e o4ne " o‘ r
. 3 F M3 3‘3_-'__-;-—'\
 wotth ware ‘.’ﬁ.ﬁ"?.'iﬁ'i‘:..::?.i: S TR g
. - what fractlonal'partof <3 . " What fractional part of tho set u 0w Lf
L the set of coina is dimes?, v 'rltg a aubtraction sentence to show what trncuonnt
Write a subtraction sentence to show how you got | .. part of the set 1apot M'a or R's. . 4, .
the anawer. > . . ‘ -
3 5s_2 L’-l——z-si \o-
:g‘rgj’g ‘ . / /{‘// | !
“ r H . i & 0 ’ 0‘




Lesgon I5: ‘WRITING ADDITION SENTENCES

.

-

M.,MATERI‘A”I:’S'- ' . N

PROLEDURE : o [

J . .
Act1v1ty A ‘ T

"y

" Worksheet 60 in theijr. Student

. thatthey shaquld help figure

the fraction i

- equal parts. TLead them to
the  idea that & convenient ) t

AR . )

The pdfposés of this legson. are: . o o
e . T - i ’ o ) ..
- torepresent fractions physically using paper strips

- - . .
L] ® “ a

- _fp provide more practice in adding fractions

-

- tO wnte addition sentences for fractions.

- 501ssors .- -

b Y

- Worksheets 60,. 6I and 62 —_— ¢ —

‘. Yorksheet 60

1]

-

a

‘Have the chlldren turn to

|
l

|
|
FIT T I TP T I I T I T I,

Manuals and cut off a strip
of squares (20 squares). -Say

>

out a way to s€lect a strip of B
squares that will represent -

7°

WHAT DO WE NEED TO -
-KNOW FIRST" (What
size our untt'will be,)

Suggest that they make the ‘
whole unit some size that is
easy to divide into seven .

’.
—
—_—
f
o —
o]
—
—_—
—
———,
 —

a
X

73

(T ITTrrIoroit

(TLT I T I Ty

IEREEEENE

length for a whote unit would be seven squares long. Have

them cut a unit of this length froi the strip of paper squares o
*and label it "I unit.," : .

b I
. R
o . - - -

Junit~ | R B
1 _

A4S
e/

s




NOW THAT “WE KNOW HOW LONG oug WHOLE UNIT IS
GQULD WE CUT A NEW STRIP T IS '%‘ OF THIS UNIT"
. HOW -MANY SQUARES WOULD IT BE? COR L
. . , . ae ‘.. R -,
Have the children cut a seco strib,that is five squares.long. .

... . .unit'is represented by se‘ven eq_ual parts and this strip is the -
‘ same.as five of thoese parts - Have the ch11dren compare.the
- | unit sfrip to- the ; unit st p by laymg the ‘smaller stnp next .
to the larger one and comparing the strips us;ng ohe to one
correspondence of squares.

N < a8 -, - oL o » ‘~"»(.A-~‘\:
. ~ . . R \ '
":, 1’" ] | ».v. » . 3 » e . , ;’_.::'
- . N .._ ‘ .1 Lt , v R .Q . . . IR q W
PR ' . ‘Y . L, . DR - \ ) . . i
. PN \ b I . . . ‘Q . . ot . “ e
* <. b " - * 2 v e N T . Y .
. Now have the ch1ldren cut aothrrd str1p of squares that repre- LA S
s sents —3.7 . Have them tell you why it represents. this: fractlon. o
Ask, them to lay the % strip next to thc! | unit strip and compare SR
. the squares using one fo one correspondence ) A LT T T

- B .
.. “ PRE) Y4 " -l
-~ - ~ . . I -

'The ek o - 0 L2 L ‘
. c~' ‘.“ - P L !t o

. WHAT FRACTION WOULD WE REPRESENT IF WE PUT THB

3

: STRIP AND THE % STRIP END TO END" S S

- ) _ oo e A

' Have the ch11dren put these strlps end to end and qompare oL S

v them w1th the unit strip. tRemind them’ that each-square repre- e )
o "sents 7 . They can find the fractlons represented by‘the two ;" SET
"% . strips by counting the number of squdres in both. Using this. ' LI

method, most of the children will probably answer -?,— Others-
may say that the two strips represent l~ "becaus. they‘ noticed + . % -

. that the two strips werg as long as the unit strip plt ne R
‘. - . morefsquare. - v . N ot
. e KN ) ‘-, -
A (Ask the* cIass .to suggest addition sentences that would repre— ‘
by . sent the add1tfon of the"§7— strip and the . stfip. They may Lot N
\\\'* suggest any of the following, all of which are correqb - u' -,
. ts_3_8 3 5.8 _s_’i_-i-'i.xs_.a S
' . Tt E7 vy vy vty cly gr7E Ay
. . . . - . - . : . . -, ' } . ;Q o ' "l~\ .
H ' . Coe ) ’ Sy “ T - ) ~\\1
- BRI % ’ . , . . - ',\~" m ‘ ' . '. / . . .'j
‘ TR 1> 1 \ T
. ’ 1,4 ~ . N N
AN . N




. ° . - . v ) ) - . . Tor
P . 'a L § ‘ PR te . ) ) "
' ‘ ’ o TS ’ s . ot
e ey T T T s ) 3 . _' y - . i
sy o+ N . . < G. ] X . 3
’/' ™~ “ . ' - . ,' F . * h’ * v . -
Ve . L . . o .. " . T U ]
. A x . . d UD— N CEY N
- N Contmue the act1vity until you are satisfied that: the children .
P . “understand the main ideds ifvolved.. Choose"u,mts that can ,
$ -
. . t be shown easily with strips of squares « Discuss several :
‘ fractions with different denominators . 'For example, if the
L i " class wanted to represent the fraction 5. convement unit *
LA to-use would be five squares. If they wanted to show the -
- ) fraction -g— , & convenient unit to Use would be eight squares, .
. . 1)
. - Use somé of the rest of the strips for other problems, but oY
’ save g row or two for use in connection with Worksheet 6. . 7"
. Act1V1ty B o' ’ ’ .
N ' ’ > 7‘ oo \\' N
. . Have the children complete Worksheets 61- and 62 Have -
. . T them work in groups of tﬁree or four to do this.
_- AL ‘J Y §’ - ) i * " ’/"V -
. L el
s H . . . N - * . ' * 5 ~
L. . . ) ~ % . . , |\
\Vorkuhmet [ M UOU. U o . g ;
I TTwme22 T 7 A Worksheet%z .« B R
e . . . nit22, U Name__ - -
35,.' . ~
) .-... le our unit. ’ — ) v Represent ‘the fraction 1 with papér squarea by * )
How many equal part- are ther® In the unlt?._‘o___ . r°”°"""‘ "‘“”‘“’p’ ' Lo
. What fraction rvpresentl each' of the pnrh?_.z_?» ' S 1. S:S:'r:-.o:n:l:rll(::::'t‘ ;gd '~“t 1t out from the 1 -
' * What rrncuon reprnent- esch of these -trlpc? o . My unit hll_fo__saulre-

2. Now cut a -trlp of squares that represents
,..of your unit’, My % strip hu__L_lquanl

5

o[04 e[TTTY: 5 | ENEN
. 5‘ . ] Cut out strips to represent these i‘ructlona: ‘, ‘

-— . . ‘
@Hllrlq ®||1|| A R ;

fL R - -
. o - . . - . P
. 7 ty (\ij . E. 3, %"\g\ SN IR /8
o [-_.. I l N s 80 . . , . Y 3L
©D é/ @ | I l l J 5 Use your- strlpe to completo)helo add'luo\f;‘;"’. ’ 4 a.
- sentences. N .. - : s
Add .the' ltrlpa and wrlte the addition untenc- — 3 = ” 5 - ; . '
that tells what you dld .- ‘:;% 2= 2L 441 2 e )
: 1«6 6 g—=vt *,6 6 -6,__ ;'
5 . O 3 . - - 7. . L3
O O | \ g 7 1 '
,3_ 3 § A 2 .4 * \ ;5! + g = 5 . % + é = 5 B
S + ’i = 5. 5.+ =7 - Ny L \ '. _b'_b DL L' \‘i ‘e
" : . ‘ . v = - / S
- 2.4z 7 - % 2.9,
LT Ty O 6 "6 _{9_\_\}*% L .. | g
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e
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' “ . Lesson 16; WRITING SUBTRACTION SENTENCES
'~The purpés‘es of this lesson are; L . o "
= ’" / 5= to have the children represent frac,t1on§ phys1cally by
ca . . using paper strips.- : -
T = to pro-vide them with practice in.subtracting fractions
~ to have them write, subtraction sentences for fractions.
: MATERIA.LS ‘ . 3 .‘ :. ] -7 ] [N ) N . - . v .
L PR ~scisser§'
2t B T :Wor}'sheets 63 through 66 - B M
PROCEDURB .
- - N . Have the children turn to Worksheet 63 and cut off a strip of.
r - o 20 squares, Ask the children if they cduld use these squares
. e to represent a ‘subtraction problem for example, | - -
N . P H * K
WHAT WILL WE-HAVE TO DO FIRST" (Dec ide on g unit,)
. . B oy < B . )
Y ) HOW MANY SQUARES. WOULD BE CONVENIENT'? (Five .
Co squares ). . . . .
¢ 4, - . AT, “ - \ . : \ i vo - .
f’ ) 3, .. Have the chil&lr@n cuf a strip .of five squares and label it
et AL xe. Mlunit," As the children cut the strips,. make a ‘drawing of
-~ ‘C s ' the uniit on the chalkboard. Then ask:
.. WHAT MUST WE DG NEXT? ‘(Cut a strip representmg )
e ) b ) . N L4
. o ]
» ‘Have the children cut a qtrlp two squares long Then de_yelop
. . ... . with the class a method for showihg what is done Wwhen § of .
5" We © . a unit strip 1s ‘subtracted frorin the I unit strip.e "One method
e R is to put the istrlp just under the | un1t strlp. . e
vloo L, ~ — - . o
. % - "-\ .. T L i K - . i
- .." . SR . N - ‘ N ] Y
. > . g o ; Q
> ] ¢ ® ¢ P
18 - | . . ‘
. o
‘ N 1«/4 = |




Yorkshest 63 1 {1 1 M [ . T .
Unit 22 -~ - o . Worksheat 64 ‘ . T T
S — 1 1 — " P Unit 22 & “Name :
] e ] L I I I l ; l ‘ I Imu‘u_ our i unit. o
s Y] N :
" S— _— = . ] W ] - s : ' - _!__
« . . ¥hat fraction does-each.of gho parts repre‘nept?__‘,_
— 1 1 ™ 1 Subtract. X F
SRS e I e I o B e Bl o [ 1] | e l1]
SO OO ongl | o 0.,
. 4 - : L 2z
] | . 1" 1 S by ) -
e g - F 2. 2 %_-;_‘_:_h_ .
oo HOon 11 - | °1
M CT11
v - - .
| = | | ] R L . ——— L
’ : —~ = TTTTTT| ® T 1]
* ) ] 1 B . <;
) , — ||, ELLI ] [ T7]

P e d — ] _— — ] ' e .5 = L Y . Z = 2—
SO0 000 I | °]
| | | B | | o * - ’I— = -i Z - "L = J‘ ‘.
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. Worksheet-63 ) « * Yorksheet 66 A .

Uitz Naze untt. 22 Name .-

. . - PER S e . &~ a

Cut & unit to go with the ructléns%. It hu_j ’_ 1 ¢ Cut a urftt to.go with the rnctloné. it has 9'

I . -~
squeres. :Jow cut strips from Yorksheet 63 to : squares. Now cut strips from Worksheet 63 to
2 - .
"pr':'"t %. go ‘gv :o go g snd %- . . . represent é- go g. 3. go go' g'.nnd g .
v a . - o . v * vt M .
Use your strips.to complete “the following equations. Complete the following equations. Use the psper
A A . atrips only {f you need them. .
1-3= ‘_i SRR I 3 3 ’ .
AL T S 8°8° 8 ¢ - 2 ‘
~ B ¢ g + g: _5 _é + 1 = —-2
1.2 -’\"r [N p g Z ) ' / . ? -
R A 8 _ 7 : 3.2. = 1.1, -
SR _.._:3 IR W e’ 7 . T
. ' N <l . .
§.3: 7 4.3 wl. 2 . ;5.2
58 7. 8"s _§. =, '*9°/7 9’3‘?" g
. L ~ - o
: ! e . 8.2 g . 6.3 ,3_ '
N .12 - ‘2-3= & ) = =‘—— . - = )
B SN 2NN B Lo N Szt orhE
. F . “ e .2 + 8= —q) r ;‘ :a : ‘
P z—’ 6.2 g2 , 9%9 4_°"_L 99 9 ‘
8 i 8 8 z‘ .' :j"’ Z 4 j" - Z 2 - ' )
v N I T - 2 + 2= - .
. . 9 g LS 2
1 5 = 3 ‘L 3. 4- l‘ N ° ~ ? ' .
8 8 g, 4 8 3 e o6y . .
b iy ’ ‘ ”
. » & - :
o h . . N . N i
. n .
o
125, .o
. P " r .
* Q.




. Then compare- the number of squares in the two stnps using one -8
' to one correspondence. Ask ' '

- 3

HOW_MANY MORE SQUARES ARE THERE IN THB ! UNLT_.-— e — ,
STRIP') (3 ) - ’ B .- M . -

. , . A .
Have/the children cut a strip equdl to the unit str1p from the
| ynit strip: -Then ask them to write a subtraction sentence .

which telfs what they have done: S ' .
R v ot

L.2.3 s2_3, .

.S 5 5 5. 5 ‘ W

Have the"chlldren cut strips representmg 5 55 ’ g and & ,5 . Then '

- have the class use the strips’ they. have.cut-out to find new ' - .
subtraction. senfences? List these on. the board as the chlldren [ '

]

.- suggest. them. They may mcl‘t!Qe d
54 L 7 3 a 4 _2_ 2 )
5 -5 5 5 575§ 5 5 5
\ : \
: . 4 | . 8 6 . 2 4= :
¥ - - - = - . =& = -
’ 5 § .5 5. .5 5 .
3 - 412 e LS
5 5 5 5 5 5

[P
\

Lo . When you are satisiied that the children understahd how to . .
. represent’subtraction ser\tences with paper strlps , have them . _
complete Worksheets 64, 65 and 66.

-
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. Lesson 17: ADDING FRACTIONS ON THE NUMBER LINE

s )
The--purpose of this lesson is:

: «
— 16 illustrate that add1t1onwof rational numbers can be done
\ 6n the number line in the same way that.integers are added .
e T on the number line. :

N - -
'3 . e €, N

" ., InUnits 1113, 16,717 and-20, the children have used- , . - ,
number hnes to 111ustra e the addition, subtraction or multi- o
p11cat1on of two. numbers. When adding 3 + 5, for example, R
.. they begin at zero and jump three places to the right, then
. + jump five more places to the right.” This corresponds-to a
single jump of eight. Because of the relationship that exists
between the number line and theé real number system, length
-~ N "~ . can be uséd to’clarify the children's ideas about number
' (length being concrete rather than abstract). For each length .
~ L ' thereis one and only one unique real number, and for each’ .
- o . real number there. is one and only one length on the number . . ‘
line. A length of three units joined to a length of five units .
.. is equivalent to a-single length of eight units., Sincé these
lengths corresponda to unique real numbers we can conclude .
“ that 3.+ 5 =8, In this lésson, the children review the addi- -
. ( .t tion of 1nteger= on the number line, ‘and then use a similar '
procedureé to add fractions and mixed numbers. .
Y ﬂ, )
MATERIALS ° ‘

S E ~ Workshéets 67 and 68
PROCEDURE - .

Activify A o . N I

~

To review the brocédufes the children have ysed‘to add whole

numbers on a number line, sketch a number line labéled from .

Zero through seven on the chalkboard ‘Ask someone to.use it s
toadd 2 + 3%, He may do it by makmg 2 one-unit junmips and S
then 3 one-unit jumps to the right, or by ma‘<ing | two-unit b

jump and then | three-unit jump to the right. (S_ee diagram on
the next page.)

- . . . “r -

W




L

"w.

"o v

Py

" at the chalkboard. . AT

‘line to add fractions. Draw a number line ldbeled zero through

iR

- You may havé to help the ch11dren make the diwsxons betweeén

N\
B
-1—(.0

or

If your class needs practice-in number line addition,n have the '
childrefi work seVeRal more-addition problems with number lines "

Then ask thewclass if they think they could also use a number .

four and call on a child to.try the following problem: 2 -i-,_%— .

If he has trouble determining where 2 falls betweén two,and
three, remind him that whole units must be divided into equal
parts before a fraction of that whole can be represented Have .-
a child divide the distance between two and thre¢ on the

number line into four equal parts. Then he can move three of
those parts to. the right, landing at 2 4.

H

1 N .
] I

o. 4 T
) . € i — 1 1T
. “-—'——“'2.“_ ( “i V_é_ ;..

- ..
doe

3
.;lr3
]

Draw 2 number 1i#i& labeled zero to three and have a child .
add 3-+—— using it. He will have to divide‘the distance be- . !
tween zero and one into five equal parts, ‘and the distance :
between one and two inté five équal parts. Theén he can mMOVe:

Eto the right of zero and 3 more from that pomt

3

Draw more number Lines on the board and have volunteers ‘ o
demonstrate: how to add the following problems ( ‘

¥
= ? 1-';+22-=? §+

|
13 Do TR

w|—

=':?‘ 2

_ | %
+ 1y ;

L
2

each whole number, '

<
.
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A .170x provided by ERic:
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- ) Have the chjldren do Worksheets 67 and 68." -~ _, .© °
- . . . ¥ . . -
< Worksheet 67 7 Worksheet 68 o N
. Unit 22 Name Unit 22 Name .
s e < * . e .
. ~ Use the number lines to help you complete these T Use the number lines to h“P you complete the
. addition sentences. ' following addition sentences. .
. — 7 s = ' z :
n ‘ — M N 3+ 2 = 3 . . .
AU 0 523 -, ,
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Lesson 18: SU BTRACTING FRACTIONS ON THE NUMBER LINE

‘The purpose of this lesson is:. - ) e .
- to 111ustrate the structural s1m11arity that exists between

v o _subtracting whole numbers (integers) and fractional numbers

(ratxor*al numbers) by using the humber line, )

This is the concluding lesson of the un1t After the children )
o have completed the work given here, you may wish to ‘have™
.~ _ them recgll-some of.the dlfferent kinds of amount measures

v - they have used in prev1ous sect1ons~

- - «
< . . . ,-.: - -
-

MATERIALS * . .~ - R P y

s : M . s . ’
. . , .

- Worksheets 69_.a‘nd._7‘0' )

PROCBDURE BEPEE > s

- . T .,

Begin the lesson by conductmg a review of the procedures the
children have used to subtract whole numbers on the number
: : . line. Draw a-number line tabeled-from zéro through eight on-,

i . the chalkboard.» Ask a child to use this number lihe to subtract
four from seven. He will start at the seven and may do the
subtractxon by marking one—umt moves to the left or by jumping
all four units at once, X : e




i

-

"\ now move two of those parts.to the left, ending at 6.)

I3 S

If your class needs nore practice in.number line Subtraction, ’
‘have the children work several more practice problems with
number lines. Some suggested problems are:
8-3=5 = 5-1=4 4-2=2 §-5=I_

PR 722 5  ''g-2=6 2-2 0\\ 3
Then ask the class if they think they could also use a number ’
line to subtract fractions. .Draw another number line labeled -

zero through eight and call on a child to solve the following .~
Jprobl‘em. ' -

“

2

3 ,
Remind the children that whole units must be divided into
equal parts before we can show a fraction of that whole.
Have the child divid?he distance between-seven and six

<

into three equal.parts/ Ask the children how this will help _—

them solve the subtyaction sentence(7 - 4 = ?}:They can

- \'d
You may wish to have several children take turns doing sub-
-traction problems on number lines at the chalkboard until )
you are sure that the children understand the procedure,

. .o i ‘o,
et
o e e ..

Some examples you may want to use are: o — "
5-2. 4.8 . g-4 3- 1 Lo L
8 - . 7 -5 .o~ 2 e
5.3 % 2.8 - g3 . o2-1L C !
3 6 . 4. - B .

»

N 0 ) .

Next, draw a number line (0 through 7) on the chalkboard .
and write a problem near the riumber line, as shown on the
next page, . . - ) :




&

-3

h 700
- ‘ >
’ 4'. . :
./
i <
AN
< .
] 57
. | .
. >

) ‘Call on a child to solve the problem at the board-and ask-him -
" ‘" to explain what he i5 doing. First he will have jo divide the -

- ‘ units between six and five and between five and four into
\ Y four equal parts each. Then he can move five of these parts
N e - < to the left to get an-answer of four and thfee-fourths. En-
.
> N < courage discussion of this procedure to make sure all the
'\\. © children understand it.

h . You tay want the.class t;; practice subtraction p‘ro‘bierﬁs of
. . N\, . ° this type. ,Some students could use num’ber lines drawn on
‘ “_  the chalkbodrd. Others could use number lines on their desks,

- .Some suggested problems are'

.
-~
»

R 4 _7-8. 4~ 4
ST s S5 3

een two and three 1nto two equal
parts and move one of thes units to the left.

.
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‘ : 0 | e VT T -
' - . o1 L — A | i ! > -
. o < ol ' _ R / - ! t . .
. T If more practxce is necesé‘d‘ry, offer the following. problems' ' .
" w . . . B

3

S ' 5._,3g " 6ol 7743 . 8-
. ’ 4 5 L 5
N ' ) Have the chlldren complete Worksheets 69 and 70 individually

9 * ' oo
.. or in'small groups. Discuss solutions when ‘they have finished . ;
14
. A \ hd > R / LS )
* < ' 1 - e - / : . « . ~ ,e
‘ ~ } ‘
Worksheet 69 . NN : - RS N J
Unit 22 Name__- . Workeheet 70 . . . 4 .
. j ; R Unit 22 N Name. B N
S“"‘T“»‘ ) Ute the i r lne. < . Subtract. Use the number line. . . N R
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N ~_ .. Making a Beam Balance ‘ ~

Aruitoxt provided by Eic:
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' Steps in Putting Beam Balance Together: o C N
Step 17 Put stapd together.: . . o 0
“ N &
: ’)‘tep"z _Put ba1ance arm o6n’ stand by slipping the center hole of the ruler
‘ over the picture ‘hook.
. v T picture l_look .
i .
o : , Al 7
Step-3. Attach two cups to the balancefrm. «. e ot
. : \
. . 4
straightened™—2> straightened

paper clip

.
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g o ) . . ; g - . . ) i L . *
~ Step 4. Attaci: bob to the &nd g the pictufe hook. (Caut{on: Make sure the .
s balance arm does not touch the string of the bob.)> = - ) ‘
Sy R |
3 . o - * ' . . . - N PR . s K i . ) .
o . . . . \ . . . . . * ’ b
) . " .  Dbicture héok - ¥
balance'arm ‘ - ’ ‘.
\ ) : o~ N v-' .
] . ‘4’ * ; . .)
W s '“ * .s"
. , ‘/‘
Y L ¢
. A l’/’ o
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Step 5. Adjust the balance arin by putting masking tape on the end which-is
. too light, When the beam is balanced, thé bob string .should be lined
. up with the center line of thered triangle. , e ‘
< * B * N ’ + E *
LT L light end o —
. L - : v —\ €~ masking tape
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