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ABSTRACT
D4s.igned_to meet the job-relate metr c-measurement

needA of students preparing to be assistant.theatre anagers, this(
instructional package is one of five for the arts an fiUmailities

.
46cupations cluster, part df a sef of 55 pacrages foi metric
instruction in dilferent occupatidns. The pactage'is intended for
stidents who already know the occupational terminology, measurement
terms, and toolth currently in use. Eachof the five units in thiS
instructional package Contains Performance objectiies, learning
activities, and supporting inrormation in the formgof ,

e-xercises, and talaes: In addition, suggeSted teaching techniques are
included. AtIthe back fdf the package are objective-based evaluation.,
items,a page of answers-to:the exercises and tests,: a list .ofi.metric

materials needed for the activities, teferencesfi.and a list of
supplie s. The mai.erial is designedstd-accomiodate a Nariety of

,individual _teaching and learning Styles, e.g., independent s,tudy,
small group, cr whole-class activity. Exercises-are intended to
facilitate experiences with measurement instruments, tools,. and-
deviceS used in this cccupation and job-related 4askS of estimating
and measuring. Unit I, a general introduction to the metric systeuvf
measulement, provide's informal,,handson experiences for the- .

students. Thls unit enables students to beCome familiar with the
basic metric units,,their-symbOls, and measurement instruments; and
to develop a get ofmaetalreferences for metric'valueS: The metLic
system.of notaticnalso is explained. Unit 2 proiides the metric
,terms which aremsed in this occuPation and.giives eiperiende with
occupational measurement tasks-Unit 3'focuses on job-related metric

..eguivalents and their relationskieps. Unit 4 provides experienCe with,
'reCognizing and-Using metric inetruments and tools in Occupational,
measurement tasks. It also Provides experience in-comparingl6etric
and customarl measureoent instrtments. Unit 5 is designed to give,
students practice iii.converting customary ap,d-metric me-asufements, a
skill14conSidaFied useful during th,transition to metric in each
occupation. (gm

.
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tEACHING AND LEARNING

THE METRM SYSTE4

This metric instructional package was designed to meet job-related

metrtc measurement needs of students, To usa this package students

' should already know the occupational terminology, measurement

, terms, and tools currently in iise, These materials,were prepared with

the help of exlierienced vocational teachers, reviewed by experts, tested

in classrooms in different parts of the United Statei, and revised before

Each of the five units of instruction contains performance obje

tives, learning activities, and supporting information in the form of

tvxt, ekereises, and tables. In addition, isugge,sted teaching techniques

are inoluded, At the qack of this package are ollective-based evaluation

items, a page of answers to the exercises and tests, a list of \metric

materials needed for the acdvities, references, and a list of suppliers.

'Classroom ,experiences with thisinstructional package suggest the

3 'following teichinglearning strategies;

Let the first experielnces be informal to make 'learning lhe metric

system On.

2. Students learn better when Metric units are compared to familiar

objects. Everyone should learn to "thinklletric," Comparing

metric units to customary units can be confusing. ,

Students will learn quickly, to estimate and measure in metric dnits

by ',"doing."

Students should have experienca with measuring activities before

getting toa much information.

. 5. Move through ,the Units in an order which em iPhtzes the sim-
k,

plicity of the inetric sxstem (e.g., length tO area to volume).

6, Teach one conceptyat a time to avoid overwhelming students with

1.

,too much niateriaL

Unif is a.general introduction to the metric system of me

meht winch provides informal, hands,on 'exOerionces for the stu ts

This unit enables students tO bedome familiar with the basic met

units, their symbols, and measurement instruments; and to develop a

set of mental references femedic values. The metric system-of nota-
t

tion also is explained.
'

4

Unit 2 piovides the metric terms which are used in this otcupation"
L 4

and gives experienrith oCcupational measurement tasks,
-4

.

Unit 3 focuses on job.related metric 'equivalents and their relation

ships,

Unit 4 provi4 expen'ence with ognizine and using metric

instruments and tools in ochipational me urement tasks. ft also pro.

vides experience in comparing" metric and customary measurement in-

struments.'

Unit 5 is designed to give students practi4 in converting custom

ary and, metric meastements. Students should learn to "think metric"

and avoid comparing customary and metric units. HOwever, skill with

conversion tables will be useful during the transition to metric in each

.occupation.

Using These Instructional Materials

This package was designed ,to help students learn a core of knowl

edge about the metric system which they ivill use on the job. The

Zerciies facilitate experienced with measurement instruments, tools,

d devidep used in this 'occupation andlob.rela)vd tasks of estimating
.q,

measuring.

This y.8tructional package also was designed to accommodate a

variety of i:idividual teaching and learning stYles. Teachers are encour

aged.to,adapt these materials to their own classes, For example, the

information sheets may be given to students for selfstudy. References

may be zed as, supplemental resources. Aercises may be used in inde.

pendent .study, small groups, or whole-class activities. All of the

materials can be expanded by the teacher.

Gloria S Cooper

Joel H. Magisps..

Editors

This publication was developed pursuant tocontract No. DEC-0.74.9335 with the' '

Bureau of Occupational andtAdult Educatiod.S. Oepaament of Health, Educe. .

tion and Welfare, Homver, the opinions' expressed herein do not neceurily

reflect' the position or policy of the U.S.'Off ice of' Education and 'no official

endorsement by the U S Office of Efication should be inferred.
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UNIT

SUGGESTglj TEACHF4G SEQUENCE

4

1. These introductOry exercises may require

NO or three teaching periods,for all five

areas of measurement.

2. Exercises should be followed in the order

given to best show theirelationship

between length; area, and volume.

3, Assemble the metric measuring devices

(rules, tapes, scales,' thermometers., and

measuring containers) and objects to be

measured.*

4 Set up the equipment at work stations

for use by the whole class or as individu.

alized resource activities.

5. Have the students estimate, measure, and

recgd using Exercises 1 through 5.

6. Present ,information on notation ana

make Table 1 available.

7. Follow up with group discussion of

activities.

*Other school departments may have devices which

can be used. Metric suppliers are listed in the reference

section.

(
OBJECTIVES ri

The student will demonstrate these skills for the Linear, Area, Vplume or Capaaty, Mass and

Temperature Exercises, using the mettle terms and measuremenYevices listed here.
,

1 I

SEILLS

,

,
I, Recognize and use the

unit and its symbol for:

2. Select, use, end nod the

appropriate measuring

instrumgats for:

.

3. State or show a '

,phyucel reference for:

EXERCISES '' $

Linear .

(pp, 3 . 4)

liirta '''

(pp. 6 . 6)

Volume or Capacity

(pp. 7 A) '

Mus

(pp. 9 . 10)

Tem tun

(Pi I)

millimetre (mm)
,.

.,

centimetre .(cm)

' '
Metre (m)

,(
i

square
.

centrmetre

(cm1)

mum

metre

(m1)

cubic centi.

atre (cm
3).

cubic metn

t : (m3)

litre (I)

,

millilitre (ml)

gram (g).

kilogram (kg)

degree Celsius

1°C)

t

4. Estimate within 25%

of the actual memure

.

height, width, or

length of obiects

the area of

a given st'irface

opacity of

contsiners '

the mut of objeVs

in grams and kilo-

..

the temperature qf

the air or a liquid

r ,

V Read correctly metre stick, metric

. tape measure, and

metric rulers

measurements

on graduated

volume mosur-

ing devices

-

a kilogram sale

end 4 gram Kale
t?

A k Ishii

.

thermometer

'

,

1:=A1

..RULES OF NOTATION

1. Symbols are not capitalized unless the unit is a Proper name, (mm not Nti).

2. Symbols arOnot followed by periods (m not ni.).,

3, Symbols ire not followed by an 8 for plurals (26 g not 25 gs).

4. A space separates the numerals ffom the unitsymbols (4 I not 41):

5. Spacsfrot commas, are used to separate large numbers into groups of three

digits (45 271 km not 45,271 km). , c

., 6. A zero, precedes the decimal pointif the number is less than one (0.52 g not .52 g).

\...,1., Litre and metre can be spelled either with an -re ors-er ending.

Information 'Sheet 1
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METRId UNITS SYMBOLS, AND RE4RENTS METRI6PREFI*

.......w.
Quantity/ Metric Unit

,

Symbol

-I-

Useful ligferenta '

Length

,

f

milllmetrg

.

Thickness of dime or paper

clip.wire .
r

centimetre
0

cm Width of paper clip

metre In
..

.

Height of door about 2 m

kilometre .. . , km 12minute walkipg distance
,

'Area

..

square

Centimetre
2

Cm

Area of this 'space

-

c ,

orrnI

squari metre m2 Area of cart table top f--

hectare ha

'
Football field including sidelines

and.end zones

Volume and,

Capacity

i

.

Millilitre

-

ml to . Teaspoon is 5 ml

litre l A little more than 1 quart . ..
6bic
centimetre

,

cm3

.

4.

.Volunie of this container

,

. 6:7

cubic metre .m3

.

A little more than a cubic yard

Mass milligram mg

.

Apple seed about 10 mg; grain of

salt, 1 mg

gram
,

Nickel about 5 g , r ,

,

kilogram 4 , Webster's Collegiate Dictionary,

metric ton.

11 000 kifograms) , t il(
Volkswagen Beetle

I

Table 1-a

.......---.....,............,.......r.!..
Multiples and

Submultiples

..:

"euxel
'Symbols

1 000 000 . 106 mega (Mr$ 1 .M

1,000 : 103 , kilo (ll5) k

100 .--. 02 ;. liecto (h015) . h

10 7- 101 .0 deka (clik'i) CIA

Base Unit 1 z le --)-), i ,

0.1. 10-1 deci (deil). d .

'

, 0.01 = 10-2 centils , c.,

0.001 = 10 -3,4544

i 0.000 001 : 10-6i

milli (All)

micro (m1ln.70)

in

A '

) , ' ,

'Table 1-b`

6

a

fic



LINEAR AiEASUREIVIENTLACTIVITIES

'Metre, Centimetre, 1u11imetrè

1. THE METRE (in)

A. DEVELOP A FEELING FOR THE. SiZE OF A METRE.

1. Pick up one of thunetre

gticks,and stand it up on the

floor. Hold it in place with

one hand, Walk around the

stick. Now s_tnd next tb

the stick. With '.,our other

hand, touch yourself ,Nhere

the top of the metre ck

comes on you,

THAT IS HOW HIGH A METRE IS!

2. Hold one arm out,straight

, at,shoulder height, Put

the metre.stick,along this'

' arm until the end hits the,

end,of your fingers. Mere

is the other end of the

metre stick? Touch your-

self at that end.

THAT IS HOW LONG A NETRE IS!
,

THE CENTER FOR VOCATIONAL EDUCATION

10
'

3. Choose Ipartner to stand

at your side, Move apart

so that you can put.oneo

end of a metre stick on

your Partner's shoulder

Ind 00 Other end on

your shoulder, LoOk at

the space between you.

THAT IS THE.WIDTH OF &METRE!

DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improV'e your ability to estimate in metres.

Remember vhere the length and height of a metre was on your

body.

FOr each of the following items: ,

,

Estimate,the size of the items and write estkate in the

ESTIMATE cohimn. Measure the size with metre Stic

and write the answer in the MEASUREMENT e umn.

Decide how,close'your estimate was to the actual measure. If

your estimatemas within 25% of the actual measupe you are a

"Metric Marvel,"'

1. Height of door'knol;

from floor.

Height of door.

Length of table.,

4. Width of table.

LentIowall of
this romn. .

6. Disth,nce from

you to wall,

How Close

Estimate hkasurement Were You?

(m) (m)

''fixercise 1

(continued on next page)

1 1



4

,s...
II. THE NTKETkE (ip),

i. 1 ,

..There ate 100 centlmetres' in nne metre. If there are 4 metres and

3 ceiOss, yoa write 403 cm [A x 100 cm) + 3 cm . :100 cm
.

, . ,,

+3cm): ; .. ,

".,; 1:,,, ,..;

. .. A, DFNELOP A FEELING r oR IHE:4E,QF kcENTIMETRE
r . .., , 41

.117

4

0

,

the met* rifler against the width of yoOr.'tiiumboaii.

HOW wItde is'it?, cm; ,

; 2! 'Meaiure, ypur.thuMb er,om the fiOt joint to the end'. 4
4.

U0 ,liopletri`c.ruler to findthe width Of your palnr.

.f

. Iy1easuie your index or pointing finger: How long is it?

cm
. , ...

.

5'.`p' Measure yout wrist with a tape measure. What is the distance .

around it?' cm
, .

6. Ilse the tappeasure to find your waist size. cm '
,

4.
DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES .

You ire now ready to estimate in centimetres. For eleb of the

following items, follow the procedures used for estimating in

m4res.

Lengtivf a paper

clip.

2, Dilameter (width)

ó1acoin.

3, \ Width of a

postage stamp.

4, Length Of a

pencil.

5; Width of a sheet

of paper.

THE CENTER 'FOR VOCATMNAL EDUCATION

How Close

Estimate *asurement Were You?

(cm) (cm)

111

.

.

o4

T 1,4114:METRE
, i el!

.4f
There are 10 millimetres in ono centimetre. ,When a measurene t is

2 cintimetres and 5 milliMetrei, You write,25 n [(2 x 0 inn')

+' mm .10 mrti + 5 rnm]. There are 1 000 mm iii I'm.

, .,,,_

A. DEVELOP A FEELIN'G FOR THE SIZE OF.A'IVILLIMETRE
I

. Using a ruler marked in millimettes, measure:
4

I

. E
,

.4' 1. Thickness of a paper .clip wire,. mm ,

2: ThiCknis'of your fibgernail. mm

.. 3', li-dt.h of your fiiernail.

4. Dia'meter (widthof a coirr.' ..., .',
,

5. Diameter (.thiokness) of yotir pencil. Mm

6, Width of a postage Stamp. , mm .

DEVELOP YOUR tBILITY TO ESTIMATE IN MILLIMETRES

You are now ready to estimate in millintres.. For each of the

"I following items, follow the procedures used for.estinting,in
,

metres.

1. Thickness of a

nickel.

2. Diameter (thickness)

of a bolt.

3. Length of a bolt.

Width ofasheet

paper.

Thickness of a board

or desk top. it

6. Thickness of a

button.

How Close

Estimate IdeasureMent Were You?

(mm) (mm)

111.,W
4

Exercise 1

13



. AREA KEASUREMNT MOITIES

Square Centimetre,Square Metre

WHEN YOU DESCRIBEgl'HE AREA OF, SON HING, YOU ARE

SAYING TIOW MSUARES OF A GIVEN SIZE IT TAKES TO.

COVER THE'SURFAdE. .
te ,

L THE kxARE CENTIMETRE )

A. DEVELOP A FEELING FOR A SQUARECENTIMETRE

' t Take a clear plastic griad, or use the grid ori 'page 6.

2. Measure the length'and,width' of one of these small 1.;

squares with a centimetre ruler.
\.

A

THAT IS O'NE SQACENTIMETRE

,Place your fingernail over the grid. About how many

squares does it take to.cover your fingernail?

2

4. Place a coin over the grid. About bow/many squares

does it take IP cover the coin?

5. Place a postage stamp oVer the grid.' About how many

squares does it take to cover the postage stamP?

-CM2

Place an envedOpeOver the grid. About how many

squares does it take to cover the envelope?,

cm2
7. Measure the length and w,idth of the envelope in centi.

metres. 'Length cm; width cm.

Multiply to find the area in square centimetres.

cm x cm r cm' . How

)C
14

.w
close are the answers you have in 6. and in 7.?

THE CENTER FOR VOCATIONAL EDUCATION

B. DEVELOP YdUR ABILITY TO ESTIMATE IN SCARE
d

j 2.

3.

4.

CENTNETRES'

e
y:ou are now ready to cievelop your ability to estimate,- ,

in square centimetres.

Remember the size 61 ifsquare centimetre. For each of the
- 4

following ilems, folrow the procedures used for estimat in

I Holose

metres.

Estimate Measurement Were You?

S. ,(cni) /(ern' )

Index card.

Nok cover.

Photograph.
,

Wind6w e or

cl"esk fop.

6

II, TIIE SQUARE METRE (m2)

A.

I.

DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to make a square' which

is one metre long and:ene mitre wide.

2. Hold the square up with one side on the floor to see how

big it is.

3. Place the square on the floor in a corner. Step back and

look. S e e how much floor space it covers.

4. Place,the ssuare over a table top or desk to see how

ynuch spaceAcovers.

5. Plalthe square against the bottom of a door. See how

niui of the door it covers. How many squares would it

Vice to cover the doe m2

THIS IS HOW BIG A SQUARE METRE 18 !

Exercise 2

(continued 'Onlext page)

415



B. , DEVELOP Y0611, AbILITY TO ESiIMATE IN SQUARE

METRES

\c1.1 are now ready to estimate in S;pare Mitres'. Follow. 4

i;roedures used 'for estimating in mdres.
./ .

How Close ,

Estimate "Measurenient :l'Were You?

Ao,f (m2 ) (1112 )

Door.
F.

2.i Full sheet ot-

rieWspaper.

3.

bulletin board.

Floor.

5. Wall.

6. Wall chait or pos

1. 'Side Of file cabinet

ammw6n.4

,4
44'

,

,fs

ONTIMETRE,GRIP

44.

6

a .
'V&

f j

-4

..

.18

U.

CCTHE atm paa IldeATIONAi EDUCAPON

4

A

Exercise 2
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VOLU

:Cubic C

I. c

e

MEASI'JREMEINIT ACTIVITIES

iNetre, Litre, Millilitre, Cubic Metre

r

IC CENTINXTRE (cm3.)

a

A, VELOP A FEELING FOR THE CUBIC.CENTIMETRE

1.. Pick Up a colored,plastic cube. Measure its length, '

it height, and width in centimetres.

THAT IS ONE CUBIC CE,NTIMETRE'

2. Find the voltime of a pliast1C, litre box, '

mr,

a. Place a ROW of cubes against the botto

of the box. How many cubes fit ih th

one side

ow? .

. b. Place another ROW of cuhengainst iii adjoining side

of the box, How many rows fit, inside the box

to make one' layer of cubes?

How:many cubes in each:ow?
-"

HoW many cubes in the layer in the bottoM of the

box?

c. Stand a R.2W of cithes up against the side of the bex,

pow many LAYERS would fit in the box?

How many cubes in each layer?:

How many cubes fit in'the box altOgether?

THE VOLUME OF THE BOX IS _CU IC

CEITMETRES. ,

d.,Megre the length, width, and height Of the box in

Centimetres, Length._ cm; width _siti;
height Multiply these numbers to find

the volume in cubic centime,tres.

_cm x _cm x _____cm
Are the answers the e in c. and d.?

B. DEVELOP YOUR ABILITYTO ESTIMATE IN CUBIC /
CENTIMETRES

TITHECENTER FOR /YMCA MAI EDUCATION

18

You are noiv ready to develop your ability to estimate

in cubic centimetres,

Re mher the size of a cubic centimetre, For each of

the f Rowing items, use; the procedures for estimating in

. metre

How Close

lEstiniate hkasurennt 14e You?
(cm' ) (cm3 )

'Index card file

boi

2. Freezer container,
4

3, Papeilip box.

II. Box of staples..

r

. II. THE LITRE {I)

6

A. DEVELOP A FEELING FOR A LITRE

1. Take a one litre beaker and fill it with water.

2. Pour the water into paper cups, filling each as full as you

usually do. How many cups do you fill?

THAT IS HOW MUCH IS IN ONE LITRE!

timmr. ,r,

Fill thtlitre container with rice,

THAT IS HOW MUCH IT TAKES TO FILL A ONE

LITRE CONTAINER! I. ,,4

Exercise 3

(continued on next page)

.19



/ B. DEVELOP YOUR ABILITY TO ESTIMAT

,

You are now ready to/develop your ability to estimat in

litres. T. 'rite two and one-half litres, you write ik5, I, or

2.5 litre . To write one-half lidrefyou write 0.5 1, or 0.5

litre. To rite t'wo and three-fourths litres, you write .

2.75 I, or 2.75 Ries: c. /
For each of the following items, usethe procedures for

estimating in metres.

LITRES

Medium-size

freezer container,

con er,

3. Small freezer/

;

w Close

Niasuremet Were You?

(I) (I) '
wri

containsr. *)-4
Bottlek jug:

UI. MILLILITRE (l)

There are 900 millilitres ition

a litre is 500 mplitres, or 0.5 II

A: DEVELOP A.FEELING FOR A AELLILITRE

1. Examine a centimetre cube. Anything Whic h h

1, cm' holds 1

1. 00 ml= 1 litre. Half

ml.

1

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES

Yott are now ready to estinte in milhlitres, iollow the

procedures used for estimating metres.

&nail juice can.

Paper cup r tea

cup.

Sat drink can.

Bottle.

Tifi CON, METRE (m3)

A. DEVEfOP A FEELING FOR A CUBIC TRE

4 r

HMV u'ose

Estimate 1Vkasurement iiire You?

(ni)
VP

NOM*11411.

t-

2. Fill a 1 measuring spoon witn rict) EmpW the

spoon into your hand, Carefully pour the rice into a

small pile on a sheet of paper. '
THAT IS HdW MUCH ONE MILLILITRE IS!

Fill thei5 ml poon with rice.ipur-thi rice into another

ile on th et of paper. IF ,

HAT IS &MILLILITRES, QR NE TEASPOON!

4./411 the 15 ml spoon with.rice. Pour the 42 into a third

pile on the paper.

THA'T 15.I5 MILLILITRES, OR ONE TABLESPOON!

NTER FOR VOCATIONAL EDUCATION

1. Place a one metre slivareon the flbor next to the wall.

2; Measure. a metre UP the wall. G

t Piettire a blx thatodld fit into that'

'THAT IS UME OF ONE CUBIC MET B
'

B. DEVELOP YOUR ABILITY TO ,ESTIMATE IN0CUBIC METRES

For each of the following items, folio* the esti4ting prq
"ures used bdore. .

,

1. OffiJedesk.

2. File

3. kali room.

.1
How Close

Estimate Measurement Were You?

(Ins ) (Ins) '

10101.

Exercise 3,

21



,111, (WEIGHT) MEASUVMENT4

6

IES

The Mass of an object is a pleasure of the atount of matter in the,

objet. This aniount is always the same:unlayou add or subtract some

matter from the object. Weightistheterm that Most people ite when

they mean Mass.. The Weight ditp object is affected ,by grayity; the

rnqs ofan object is not. for exaMplethe weight of a#person on (art

rniAt be 120 pounds; that same person's ;right on the'moon would be

.20 poundt. This:dderence is because thelpUll of gravitY. on the moon

is less than the pull'of gravity on earth. A person's mass on thharth

anckon the moon Would be the 41e. The metriC system does not

measure weightit measures mast We *tlkuse the term mass here,

. .

The symbol for gram is g.
. I

The symbol forkilogram is kg. .

There are 1-000 grams in one kilograM, or 1 006 g =1 kg.

Half a kilograwantbe writas 500 g,or 0.5Mkg.
2

A quarter of a kilogram can be wri tin as 250 g,or 0.25
7

Two and threefourths kilograms i tten as 2.75,jcg.

THE KILOGRAM (kg)

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or, scale, find the mass of the items on the ta e.

Before you find the mass, notice how heavy the object "feels"

and compare it to the reading on the scale or balance.

1 kilogram ox.

2 Textbook.

Bag of-sugar.

4, Package.of paper,

5. Your own miss,

Mass

(kg)

.,

lags"74ft.

B. DEYELOP YOUR BILITY TO ESTIOE KILOGI!AMS

I. I

THE CENTER FOR
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'

'For the fo owing itns ESTIMATE the mass of the object in

kilogriils, then us,phe scale or balance to find the exact; masi

of the object. Write the exact massV the'MEASUREMENT

Dttermine how close yourIstitnate is:

How close

asurenwnt -Were You?

. (kg), (kg)

1. Bag of rice.

2. Bag of nails.

3. ,Large pulse or

briefcase,

. Another'person.

A reW books.

I

m 1111mmim 114..mrromm

Exercise 4

(continued on neat page) ,
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U. THE GRAN (g)

Z,

A. bEVELOP A FEELINGfOR A GRAM

) 4
hie a colyte; plastio*e. Hold it in your hand, '

:.,.Shake, the,cub, ininur,Palm as if ihaking dice. ;Feel the ,

'

pressure oh Am hñdwhn tip cube is in motion, tben

when,it is not fkbotion. sy
,

THAT IS HOW HEAVY A GRAM IS!I.

B. DEVELOP YOUR.ABEITY TASTIMATE IN GRAMS

You are now ready to improve your ability to',estimate in

grams. Remember kow heavy the 1 grani, cubels, how heavy

the two gram cube's arepand how heavy the five gram cubes

are, For eae4,of the following iteintfbliow-the irocedures ,

Used for estimating ut kilogrami;

,How Close

Akasuriment Were You?

(g) (g)

Take a seOnd cube and atta& it t,I.the f1s. Shalte the

ubes in first oile hand and then,the othei hand; rest

e.cubes near the tips oryour fingers, movin

.hap and down.

THAT IS THE MASS OF TWOGRAMS!

take five cubes in one, hand and shake them arou

?EAT IS THE MASS OF FIVE gRAMS!

a ER FOR VOCATIONAL EDUCATION

2 4

I

Two.thumbticks.,,':

Fetid.

3. Twopage letter

and entielope,

4. jklickeL .

5. Apple.

,6. Package of

margarine.

.=1,01:1111

IMdm.d.wfgftLINNI

,

Exercise 4
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TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

i. 'DEGREE CELSIVS (°C) .

Degree Celsitii (°C) is the metric measure for temperature.

7

A. DEVEL60 A fiELING FOR DEGREE CELSIUS

Take a Celsius thermometer. Look at the marks on it.

Find 0 degrees.

WATER FREEZES Ary. ZERO DEGREES CELSIUSIO°C)

WATER, BOILS AT 100 DEGREES CELSIUS (00°C)

t. Is the
, (Jo

2. Find the temperature of the room.

roomtool, warm, or about right?

3,. Put some hot water from the faucet into a container.

Find the temperature. °C. Dip your finger

quickly in and, out of the water. Is t e water very.hot,

hot, or just warm?

4, Put dome cold water irf a container with a thermometer.

the water. Is it fool, cold, or very cold?

Find the temperature. °C. Dip finger into

5. Bend,your arin with the inside of your elbow around the

bottom of the thermometer. After about three ritinutes

find the temperature. °C. Your skin tempera-

ture is not as high as,your body tamperature:
,

NORMAL BODY TENTERATURE IS 37 DEGREES

CELSIUS (37°C).

A FEyER IS 39°C.

A VERY HIGH FEVER IS 40°C2

CUITINFOR;i0CATIONAL EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees

Celsius you think it is. Then measure and write the MEASURE-

MENT. See how close your estimates andactual measure- '

ments are.

,ifow Cloie

Estimate . Ikasurement Were You?

(°C) (°C)

1. la some hot and

cold water in a

container. Dip your

finger into the

water.

2. Pour out sqln of

the wger. Add some

hot water. Dip Y'our

finger ta..ycl into

the water.

3. Outdoor tempera-

ture,

4. Sunny window sill,

Mx of ice and water..

Temperature at

floor.

Temperature at v

ceiling.

,....er

Nalterar

111

Exercise 5



12

OBJECI1VES

The studolt will fecognizi and use the metric

terns, tots, and symbols used in this occupa-

tion.

Given a metric unit, state its use in this

occupation.

Given a 06surement task in this oeCupa-

tion, seleEt the appropriate metric unit

and nieasurement tool,

SUGGE D TEAti-IING SEQUENCE

1. Assent le metric measurement tools (rules,

tapes, scales, thermoaters, etc.) and

objects related to this occupation.

2. Disc Uss with students how to read the

4 tools,,

3. presea and have students discuss

Inforination Sheet 2 and Table 2.iir

4. Have students learn occupationally-

relatedtmetric measurements by complet-

ing EXercises 6 and 7.,

5. Te4 Performance by using Section, A of...

'Testing Metric- Abilities,"

METRICS IN THIS OCCUPATION

,/

Chaigeo4 to the metrAystem is under way. Large corporations are already using

metric measurein6nt'uto.compete in the world market. The metric system Nas been used in

various parts of indurstrial. Ad scientific communities for yeah, Legislation, passed in

1975, authorizes an orderly transition to use of the metric system. As businesses and

industries make this metric changeover, employees will need to use metric measurement

in job-related tasks. I

Table 2 lists those metric ternE which ak most commonly used in this occupation.

Theseterms are replacing the meastirement units used currently. What`kinds of job-

related tasks use measurement? Think of the many different kinds of measuretififtsvou

now make,and use Table 2 to discuss the metric terms which replace them. See if you

can add td the list of uses beside each utric term.

,

j

Information Sheet 2

29
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METRIC UNITS FOR AS§ISTANT THEATRE MANAGERS

Quinik bait Use *

Linear millimetre
,

MUI

centimetre

metre`

Net; tickets; kost; adverng; Posters; dick ads;
program an,

kiloMetre

0*nm

square centhnetre

I)

square metre ;

kg
3

I 2 ,

, an

Audienceaisle width; accommodating wheel chair; door ,

width and height. r

Audience potentilldidoce from theatre.

P,estsgeindisidesi Bang.; bulk Ina; tlyer's;41est'ets.

,

Alper; enveloperiposten; stock.:

Storage space; auditorium capacity; box office and

publicity space; foyer.

)
square kilometre

Volume/Capacity cubic centimetre CM
3

Pclullation demity.

Orderini and mailing tickets, programs, posters,

maltre ml

litre

'Temperature degree'Celsius
oc

Dilutions or Concentrates

Dry mixes ;

Liquids

Application Rates

grams per litre

millilitres per litre ni1/1

Liquid cleaning sup 'pHs; drink cups; syrups.

Theatre temperature; outside temperature.

Preparing drinks, pesticides, and cleaning solutions.

millilitres per square metre
nilini2

grams per square metre

OCTHE MITER FOR VOCATIONAL EDUCATION

ao' r

Estimating m#erials needed and applying cleaning materials

and pesficides.

Table

13

3'1

I.
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A

TRY1NGPUT TRIC UNITS

To give you practice h metriciinits, first estimate the measure

fnents,of the items below. W le down your best guess next to the ilem,

Then Ftdally measure the ite and,write down you; answers using the,

correct metric symbols. The ore you practice, the easier it will be.

Estimate Actual

Length'
1, Palm width

2. Hand span

3. , Your height

4. Counter height

5. Width of aisles

6. Chair height-and width

7. LengthInd width of ticket

8. Distance of last row to stage

9. Width of program

Area

10. Desk top

11. Classroom floor.

12, Sheet of paper

13. Auditorium

14. Box office counter,

Nolume/Capacity

15. Small bottle

,

Estimate Actual

16. Measuring cup (metric) ,

17 . Milk container

18. Coke cup

r
49. Box office safe ,

4

20. Popcorn container

21. Lobby area ,

22. Cash drawer

Mass

. 23. Textbook

24. Nickel

25. Yourself

26. Paper clip

27. A quan of ticket's

28. A litre of water (net)

Temperature

29. Auditorium

30. Outside

31. Hot tap water

32. Iced soft drink

...... I qqqqqqqqq .<

Exercise 6

33
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MANAGINGWITH
,

L. S

-It i ithVOrtant to know h t Teasuiement to use, Show

'what measurement to use in-ti) 1.0

1. Height Ot balcony , '
1,,

,tkr

-
NM.

2. Masi of4etter for first c$,ss mail

3. Area of btilk mail itos,
,

'44. Width of exit doors 'S
1,1

5. Dimension.:of board on silk screen

St

6. Area of an index card

7. Mass of publicity package

8. Depth and width of ticket tack slots

9, ' Area of an acting space in a

theatre

10: Lines per centime on a program

U. Distance from parking lot to

theatre

Area of poster

13. Widtk of ticket stub

14. Fronkb back space between,

audiOrito chairs
l

15. Dianieter of.S4 screen*ler

16. Capacity of turpentine can

17. Height*display lights

THiCENTER FC41 VOCATIONAL E ATION

1 /

34

18. Area of a parking lot

19. Mass;of a ticket rack

20. Jimènsions of a publicity

cito
,)

Vofulne'of silk screen ink
, ;

. Length of a ticket

Y;.

;

V'.

,

15
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CINIT

OBJECTIVE

The student will recognize and use met.

rk equivalents,

Given a metric unit, state an equivalent

in a larger or smaller metric unit,

SUGGESTED TtACH1NG SEQUENCE

1. Make available the InformatiokSheets

(3 8) and the associated .Exercises

(8 14), one 'At a time.

01,

2. As soon as you have presented the

Information, have the students complete

each Exercise.

3. Check their answers on the page titled

ANSWERS TO EXERCISES AND

TEST,

Test performance by using Section B of

"Testing Metric Abilities."

rJ

36
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(METRIC-METRIC EQUIVALENTS

Centimetres' and Millithetres

II

4

Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5.cm + 7 mm.

There are 10 mm in each cm, so 1 mm = 6,1 cm (onetenth of a centimetre). 'This means that

7mm=0.7cm,so 57 mnr = Scm+lrnm

= 5 cm + 0.7 cm

= 5.7 cm. Therefore 57 mm is the same as 5.7 cm.

Now measure the paper clip. It is 34 mm, This is the same as 3 cm + mm. Since each.

millimetre is 0,1 cm (one-tenth of a centimetre), 4 mm = cm. So, thepaper clip is

34 mm= 3cm+4mm

= 3 cm+ 0,4 cm

.= 3.4 cm. This means that 34 nim is the same as 3.4 cm.

litkition Sheet 3

Now you try some,

a ) 26 mm = cm e ) 132 mm cm,

14 583 mmq-- cm f ), 802 mm

,

--`cm
c ) 94 mm = cm g ) 1 400 mm1 cm

d ) 680 mm = h ) ,2 307 mm = -- cm

4

Exercise 8

37



Metres, Centimetres, and Mill res

There are.100 centiqtres in one mete. Thus;

2 m 2 1,100 cm 200 cm,

3m 31100em 300em,

810 8 x 100 em 800 Qui

36 m 36 x 100 em 3 600 cm.

1 000 millimetres in one metre, so

2m 2 x1000 rex 2 000 mm,

in 311000 mm 3000mm,

6\m 6 x 1000 nu' 6000mm,

24 m\, 24 x 1 000 mm 24 000 mm.

From your wor with demals,you should know that

one-half of a'inetrtcan be written 0.5 m (live-tenths of i metre),

one-fourth of 'a\ centimetre can be written 0.25 cit

(twentyfive hundredths of a centipietre)., \
b

This means that if you want to change three-fourths die metre to

millimetres, you wol inultiply by 1 000. So

,

0.75 m 0.75 X 1\ 0006

, 75' . rox 1 00 mm

1 boo I/
, e 7 ii90.nini f

: 75 x1 mm '

,...,= 750 mm, This meanspat 0.75 m 750 mm,

Jill in the following 'c hart,

38

metre

0.8

0.6

Informatiop Sheet 4

Centimetri

cm

millimetre

mm

100

200

1 000.

5 000

80

600

.5 25

149 1

° 639

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 9

17

Mfililitres to Litres.

There are 1 000 millilitres in one litre. This means that

2 000 millilitres is the same as 2 DOI,

3 000 mhs the same asp litres,

4 000 ml is the same al 4 litres, ;

12 000 ml is the same as 12 litres.:.,

Since there are 1 000 millilitres in each litre, one way to change milli

litres to litres is to divide by 1 000. For example,

Or
/
1 000

2 000 ml
litres itliitres

7.--

And, as a final exar4t,

\,28 000
28 0004ml * goo litres ° 28 litres. \

Rat if something holds 500 ml? flow Many titres ',is this? This is

woiced the same \..

500ml ,-.10. litre 0.5 litre Oivetenths of a 500 ml

is the same as ofie;half,(0.5) of t

Change 57 millilitres to litres.

57 ml Thropre 0.0574itre Ififtyseven thousandths of a

' 1 000 ,
1 000 ml TE% litre 1 li

litre).

Ihfonnation Sheet 5

Now you try some. Complete the following cha'it.

millilitres

(m1)

litres

Ill

3 000 '
6 000

8

: 14 000

23

300 0.3

700

0.9

250

0,47

275 ,

Exercise 10

3.9
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!Litres to-Millilitres

What do you do if you need to change litres to millilitres?`Remember,

there are 1 000 millilitres in one litre, or 1 litre = 1 000 H.

So,

N.

2 litres = 2 x 1 000 ml 2 000 ml,

7 litres = 7 x 1 000 ml = 7 000 m1,

13 litres =13 x 1 000 ml =13 000 ml,

0.65 litre = 0.65 x 1 000 ml = 650 ml.

Now you try some. Complete the following chart.

litres

I

millilitres

ml

8 8 000

5 0-
46

32 000

0.4

0.53

480

Information Shew 6

1 ct
L

Exercise 11

Grams to Kilograms

There are 1 000 grams in one kilogram, This means that

2 000 grams is the same as 2 kilograms,

5 OOD g is the same as 5 kg,

700 g is the same as 1)1 kg, and so on.

To change from grams to kilograms, you use the s

changing from millilitres to litres.

procedure for

Try the following ones.

grama

e

kilograms

kg
i

4 000 4

9 000

23 000

8

5

4 0
THE MIR FOR VOCATIONAL MI/CATION

Inforination Sheet 7

Exer 1

Kilograms to Grams

To change kilograms to grams, you multiply by 1 000.

4 'kg= 4 x 1000g= 4000g,

23 /kg = 23 x 1 000'g = 23 000 g,

0,75 kg = 0.75 x 1 000 g 750 g.

Complete the following chart.

kilograms

kg

grams

11

7 000

25 000

0.4

0.63 .01
' 175

Information Sheet 8

Exercise 13

Changing/i ts at Work

SOme of the ings you use in this occupation may be measured in

different me nc units. Practice changing each of the following to

mItric equivalents by completing these statements.

a ) 500 cm of rope is I m

b ) 250 ml of solution is

c ) 5 cm diameter balcony rail is

d ) 2 500 g of paper is *
e ) 1,2 m wide aisle is.

f 1 0.25 litre of silk screenSink is

g ) 2.0 kg of popcorn is

h ) 0.5 litre of Concentrate is

i 2 m wide carpet runner is

1 ) 100 g candy bar is'

k ) 500 MI of butter is .

0.5 t of rock salt is

I)) 10 m long aisle is

n ) 2.5 cm .de ticket is

o ) 2 400 mJii wall panel length is

t

1

mm

kg

cm

ml

g

ml

mm

kg

1 .

kg

cm

mm

cm

Exercise 14



OBJECTIVE

The student will recognize and use

instruments, tools, and devices for mea-

surenierlt tasks in this occupation.

O Given metric and Customary tools,

instruments, or devices, differentiate

btiveen metric and Customary,

Given a measurement task, select

and use an apprePriate tool, in-

stAinient or device,

Given a metric measurement task,

judge the metric quantity within 20%

and ineasure,within 2% accuricy.

SUGGESTED TEACHING SEQUENCE

t' Msernble metric and Customary mea-

Airing tools and devices (rules, scales,

°C thermometer) and display in

separate groups at.learning stations.

2. Have studdits examine metric tools and

instruments for distinguishing chiacter-

ORS and compare them with Customary,

tools'and instruments,

3. Have students verbally describe chaiac-

termstics,.

4. Present' or make available Information

fibeet 9.,

5.. Mix metric and Customary tools or equip-

rant at learning station. Give students

xefcise'S 15 arid 16,

6. 4est perfbrmance 4 using Section C of
lesting Metric' Abilities."

riE CENTER FOR' VOCATIONAL EDUCATION
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SELECTING AND USING

METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper tool or misreading a scale can result in an improper order form

And damaged or wasted materials. For example, a $50 newspaper ad measures 1 x 10 cm

(about 4 inches) not, 1 x 10 inches (about 25 cm)! Here are some suggestions:

1. Find out in advance whether Customary or metric units, tools, instruments,6or pro- 'fr

ducts are needed for a given task.

2. Examine the tool or instrument before using it.

3. The metric system is a decimal system. Look for units marked off in whole nuMbers,

tens or tenths, hundreds or hundredths.

4, 'Look for metric symbols on the tools or piges such as m, mm, kg, g, ml, 1.

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather

than common fractions (3/8),

6. Someproducts may have a special metric symbol-such as a block M to show they are

metric.

7. Do 't fo devices which are not fitting properly.

8. Practice selecting and using tools, instruments, and devices.

,

Information Sheet 9'

43
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WHICH TOOLS FOR THE JOB?

MEASURING UP

\IN THEATRE MANAGEMENT

Practice and prepare to demonstrate your ability to identify,

select, and use metric.scaled tools and instruments for the tasks giien

below. You should be able to use the measurement tools to the appro.

priate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instrum nts, or

devices to:

1. Determine the storage area of your publicity cabinet so you

can order poster board for the season.

2. Estimate the coat of ink necessary to run 150 posters.

3. Determine the dimension of your tickets so you can have a

ticket rack constructed.

4. Measure the height of your box office counter so You can

s Order stools for the box office worksrs.

5. EAmate the cost of buying an ad to run three days.

6. Check the temperature of the auditorium.

7. Estimate the cost of bulk mail for the season.

8. Determine the size oi individual flyers to be mailed in a

standard envelope.

. ,

9. Estimate the cost of enough rope to restriot a section of

, the theate.

10. Calculate the cost of constructing a silk'screen set.

,,,, _Calculate the.paper stock necessary toirini 15,000 ticket

of a specified dimension.

12. Estimate the height of the ticket taker's stand.

13. Determine the,tlisplaY area necessary to diplay posters and

photos. OM,

For the tasks below, estimate the metrit measurement to within

20%of actual measurement, and verify the estimation by measuring

to within 2% of actual, measurenient.

, 0 Estimate Verify

1. 4rea of a seating space

-

14. Temperature of aiauditorium

3. Dimensions of a promotion

poster in, centimetres
.

,

.
_...,.._.

4. Volume of a storage cabinet i

5. Distance from front row to Stage'.

6. Space required by orchestra in'

the theatre'

7. Size of a ticket stub

8. Mass.of a portable billboard
4

9. Number O lines Of content.on

a poster
...

10. Cost of display ad
4

11. Cost of sending 500tpieees of

first class mail

12. Maximum capacity of an audience

for your theatre
. .

13. M of a package to be shipped .

via parcel service

NB CENTER FOR VOCATIONAL EDUCATION
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OBJECTIVE,

q,

The student will recognize and use metric

and Customary units interchangeably in order.

ing, selling, and using products and supplies in

this. occupation.

21

Given a Customary (or' rnetric) measure '
ment, find the metric (or Customary)

equivalent on a conversion table.

Given a Customary unit, state the re

placement unit.

SUGGESTED TEACHING SEQUENCE

Assemble packages and containers of

materials.

2. Present or make available Information

Sheet 10 and Table 3.

3. Have studentsofind approximate metric.

Customary equivalents by ding

Exercise 11,

4. Test perform.ance by using:Section D of

lesting Metric Abilities,"

OCHE'CENTER FOR VOCATIONALIDUCATION
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METRIC-CUSTOMARY EQUIVALENTS

During the transition period there will be a need for finding quivalenta between systems.

Conversion tables list calculated equivalents between the two sys s. When a close equivalent.

is needed; a conversion table can be used to find it. Rollo* these ste

1. Determine which conversion table is needed.

2 Look up the known number in the appropriath column; if nbt listed, fmd numbers you

' can add together to make the total/of the known number.

3. Read the equivalent(s) from the next column.

Toile 3 on
)
the next page gives an example of a metric.Customary conversion table which

iyou calese for practice n finding approximate equivalents. Table 3 ean be used with Exercise

17, Part 2 and Part 3.

Below is a table of metric-Cuftomary equivalents which tells you wh4 the metric replace-

ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol % means "nearly equal to,"

1 cm % 0.39 inch

1 m 3.28 feet

1 m 'Al 1.09 yards

1 km % 0.62 mile

1 cm2 % 0,16 sq in

1 in2 % 10.8 sq ft

1 in2 % 1,2 sq yd

1 hectare % 2,5 acres

1 cm3 0.06 cu in

1 in3 % 35,3 cu ft

1 in' % 1.3 cu yd

1 inch '4.'2.54 cm

1.foot % 0.305 m

1 yard % 0.91 m

,1 mile % 1,61 km

1 sq in %

1 sq ft 2... 0.d9m2

sq yd % 0.8 m2

.1 acre % 0.4 hectare

1 cu in.% 16.4 cm'

1 cu ft % 0.03 in'

1 cu yd %/0.8 m'

ml % 0.2 tsp

1 ml % 0.07 tbsp

1 l% 33.8 fl oz

1 1% 4.2 cups

1 1% 2.1 pts

1 I% 1.06 qt

1 k 0.26 gal

1 gram % 0.035

1 kg 2.2 lb

1, metric ton 2205 lb

1 kPa % 0.145 psi

1 tsp %.5 ml

1 tbsp % 15 ml

1 fl oz % 29.6 ml

1 cup k 237 ml

1 pt :).47 I

1 qr..: 0.95 1

1 gal% 3.79 1

1 oz % 28.3 g

1 lb 0.45 kg

1 ton 907.2 kg

1 psi % 6.895 kPa

*Adapted from Let's Measure Metric. A Teacher's Intr,oducti:on to Metric Measurement. Division of Educational

Redesign and Renewal, Ohioj)epa?tment of Edueation, 65 S. Front Street, Columbus, OH 43215, 1975,

Information ,Sheet 10

4 7
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CONVERSION TABLES

MILLIMETRES AND CENTIMETOS TO INCHES

mm cm in. in: mm cm in.

100 10.0 3.9 10 1.0, .4 1 0.1 0.04

200 20.0 7.9

,

), 20 ,

.)
2.0 .8 2 0.2 0.08

m a 30.0 11.8 ; )10 3.0 - 1.2 3 6.3 0.12

.400 401 15.7 4 ao', ,: ,,, ,, co 11 , 4 0.4 0.16

500 50.0 19.7 50 :14. 5,0 : 21
1

'':i ; 0.5 0.20

600 601 23.6 : 60 6.0 2A ,,,1!
, ....

8 01 D 014

700
i

701\ 27.6 ! 70 . 7.0 , 21 , 7 0.7 018

800 'I
!..

80 .0 31:5 8,0 3.2 8 0,8 E( 0.32

900 90.0 35.4 0
o

9,0 P. 9 0.9 . 0.35

1000 . 100.0 39.4

,

I

INCHES TO CENTThETRES AND MILLIMETRES

in. sl:' cm . mm in. an mm in. cm mm

25.4 254.0 1 2.5 25.4

:

4 1/8 0.3 ' 31

. 20 50.8 508.0 2 .'c5.1 50.8 ,1/4 1 0,6 , ,;,!3.4

30 76.2 762.0 3 . 7.6 76.2 /118% ''-..
1.0 9.5

40 101.6 10160 4

- ,

10.2 101.6 1/2 1.3 12.7 .

50 127.0 1270.0 5 12.7 127.0 5/8 1.6, 15.9

60 152.4 . 1524.0 15.2 152.4' 3/4 1.9 19.1

70 177,8 1778.0 17.8 177.8- 7/8 2.2 221

80 203.2 2032.0 20..3 203.2 _ ::, ,
90 2281 22861 e 9 221 228.6

Table 3



ANY WAY YOU WANT IT

1. You are working in a theafie as an istant manager. With the

change to metric measurement some of the thingeyou order,

sell or use are marked only in metlic units. You will need to be

frimiliar with appropriate Customary equivalents in order to

communicate with customers and suppliers who use Customary

units. To develop your skill use the Table on Information Sheet

No. 10 and give the approximate meENuantityiboth number /

and unit) for each of the following Customary quantities.

It

a )

b )

c )

)

e )

f )

g )

h )

i )

gi )

k )

)

m )

n )

o )

Customary Quantity Metric Quantity

2 lbs. of bulk mail

4 qts. of silk screen iiik

4 in. wide ad

10 acre shopping center

100 lbs. of poster board

18 in. wide poster

twpiallon can

1 pt. of film cleaner ,

6 fl. oz. spray concentrate

3 mile distance

VAL diameter cOrd ,

5 acre park* lot

4 ft. wide aisle ,

8 in. x 10 in. photo

1/4 in. wide tape
!

2. Use the conversiontables from Table 3 to conve

a ) 15 mm = , in. f ) 30 in. cm

b ) 81 cm = in. g ) 24 'int,

, ..

cm

c ) 30 cm = in. rh ) 5/8 in.: ' = mm

d ) 22 mm = , in. i ) 1 1/8 in. = mm

e ) 65 mm = in, . j ) 4 3/4 in. = cm

3. Complete the Requiidtion Form using the items listed. Convert

the Customary quantifies to metsic before filling out:the' form.

Complete all the information (Date, For, No., etc.).

Order the following suliplies:

a ) 6 cases of 6 fi. oz. cups

b ) 4 bags of 25 lbs. of popcorn

) Twelve 24 in. x 18 in. poster boards

d ) 20 sq. yds. of upholstery materials

) One hundred 20 gal. waste can liners

REQUISITION

N

For

Date

' /44

/___;_

No. Date Wanted .

Dehver to

QTY UNIT , ITEM

,

;

. ,

.1, iqn. ,
- ,%,,r4 1 - . i

1

,

0
.

A

Requested

,Approved

by

r

by 1 .

.

Exercise 17



SECTION k,

1. One kilogram is about the !DOS

of a:

[A] ickel

[B] ai!ple seed

[C lketball

[D] Voswagen 'Beetle"

2. A square içtre is about the

area of: \

[A] this sh t of paper

[B] a card le top

[C ] a bedsp d

[D] a postage stamp"

3. Advertising layouti,are

measured in:

[M, millilitres

1\centimetres

[C,] kilopascals

[D] milligrams

4, The area of a stage is measurei in:

rA)

[B]

[C]

[D]

square millimetres

square centimetres

square metres

square kilometres

5, The correct way to write twenty

grams is:

[A] 20gais'

[B] 20 Gm.

[C] 20 g.

[D] 20 g

k

6. The correct way to write ttrelve

thousand millimetres is:

[A] 12,000 mm.

[B] 12.000 mm

[C] 12 000mm

[D] 12 000 mm

4

SECTION B

7, Poster board 50 centimetres wide

also has a width of:

[A] 5 000 millimetres

[B] 500 millimetres

[C] 5 millimetres

[D ] 0.5 millimetre

B. A 0.75 kilogiam package is.the

same as:

[A] Ograms

[B] 7500 grams

[C] 75 grams.

[D] 0.075 grain

i.

SECIION C

97-For measuring grams you would pse a:

[A] tape ,

[B] rule

[C] container

[C. ] scale .,

10. For measuring millimetres You would

ule a:

[A] gage

[B] ruler

[C] ckntainer

[.D ] scale

1
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52.

11. Estimate the length of the line

segment below:

[A ) '23 grams

[B] ',. 6 centimetres

[CI 40 millimetres

[D ] 14 paicals

12. Estimate the length a the line

segment below:

[A] 10 millkietres

Is [Ill 4 centimiitres

[C] 4 pascals'

[D] 23 milligrams

SECTION D

13..The metric unit for liquid measure

which replaces the fluid ounce is:

[A ] millilitre.

, [B] litre

[C] hectare

[D gam

14, The metric unit fo'r liquid measure

'which replaces the gallon is:

[A] millilitre

[B] grant

[O] litre

[D ] kilolitre/

Use this conterslôn\tálè to
answer questions 15 and 16.

mm in. mm in.

100 .3,94 10 0.39

200 7,87 20 0.79

300 11,81 30 1.18

400 15,74 40 1.57

500 19.68 . 50 1.97

600 23.62 60 2.36

700 27,56 70 2.76

800 31.50 80 3.15

900 35.43 9d 3.54

15. The equivalent of 150 mm is:

[A) 150 in,

[B] 5,91 in,

[C] 3.94 in.

.[D] 15 in.

46. The equivalel of 610 min is:

(A) 24,01 in.

[B] 6,1 in,

[C) 61 in, .

[D] 28.84 in.

a

TESTING METRIC ABILITIES



ANSWEyS TO EXERCISES AND 'I'M 25

EXERCISES 1 THRU 6

The answers depend on the items
used fpr the activities.

EXERCISE 7

Cunently accepted metric units of

measurement for each question are
shown in Table 2. Standards in each

occiation are being established
. nol so answers may vary.

EXERCISE 8

. a) 2.6 cm

b) 58.3 cm
c) 9.4 cm
d) 6,8.0 cm

EXERCISES 9 THRU 13

e) 13.2 cm

f) 80.2 cm

g) 140.0 cm

h) 230.7 cm

Tables are reproduced in total. An-
swers are in parentheses.

metre

m

c6ntimetre

cm

millimetre

rnm

100 . 1 000

200 (2 0 0)

3 . (300) (3 0 0)

9 (900) (9 000),

(5) (500) 5 000

74 (7 400) . (74 000)

0.8 80 (Ho)

0.6 (60) 600'

4025) 2.5 25

(0.148) (14.8) 148

(6.39) 639 (6 3910)

Exercise 10 411

millilitres

ml

litres

3 000

6 000 (6)

, (8 000) 8

114 000) (14)

(23 000) 23

300 0.3

700 (0.7)

(900) 0.9

250 (0.25)

(470) 0,47

275 , (0.275)

Exercise.11

litrei

F
millilitres

ml

8. 8 000

5 (5 000)

46 (4,6 000)

(32) 32 000

0.4 [400)'

0.5-3

(0.48) 480

Exercise 12

THE. CENTER FOR VOCATIONAL EDUCATION,

)

grams

g

kilograms

kg

,4 000 4 f
9 oh (9)

23 000 (23)

(8 000) : 8 _-

300 ..\-,, (0.3)

275 (0.275)

Exercise 13

kilograms

kg

grams

g

7 7 Oh

11 , (11,000)

(25) 25 000

0.4 i (400)

0.63 (630)

(0.115)( 175

EXercise 14

a ) 5nf ) 2000mm
b ) 0,25 litre j ) 0.1 kg

c ) 50 mm k ) 0.51itxe

d ) 2.5 kg 1 ), 5901g

) 120,cm la) 1000 Cm

f ) 250 ml n ) 25 mm

g ) 2 000 g o ) 240 cm,

h ) 5001n1

EXERCISES 15 AND 16

The answers depend on the

items used for tiie activities.

EXERCISE 17

Part 1.

a ) 0.9 kg

b ) 3.81itres

c ) 10.16 cm

d ) 4 ha

e ) 45 kg

f ) 45.72 an,

g ) 7.58 litree

h ) 0.47 litre

Part2.

a ) 0.60 in,

b ) 31,9 in.

c ) 11,8 in.

d ) 0.88 in.

e ) 2.601n.

7,f-2) 76.2 cm

g ) 61.0 cm

) 15.9 mm

i ) 28.6 mm

j ) 12.1 cin

Part 3.

a ) 6 . 177,6 ml d ,) 16 m2

) 4 . 11.25 kg e ) 100 . 75.8

c ) 12 - 0.96 cm litzes

.1 45.72 cm

TESTING METRIC ABILITIES

I. C

2. B

3. B ,

4. C

5. . D

6. D

7. B

8, A

i ) 177.6 m1

j ) 4,83 km

k ) 1,27 cm

I ) 2 ha

m ) 1.22 m

n ) 20.32 cm x'

25.4 cm

0 ) 0.635 cm

* U, S. GOVEINMENT PRINTING Ufa 1576-757-069/6206 Region No. 5- I I vg

9.

10.

11.

12.

13.

14.

15.

16.

A

A

A

55



LINEAR

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COKPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 ni

*Trundle Wheel

*Area Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,

. 50 ml. 1 000-ml

Economy Beaker, set of 6,

50 ml. 1 000 ml

Metric Spoon, set of 5,

ui. 25 ml
Dry Measure, set of 3,

. 50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

(

00THE CENTER FOR VOCATIONAL EDUCATION

MASS

Bathroom Scale

*Kilogram Scale

*Platform Spring Scale

u5 kg Capacity

.10 kg Capacity

Bilance Scale with 8.piece

mass set .

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer
a!

T he Oho State Umrotuls 1960 booby Rood Columbus 'Oluo 4)210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAt

MEASUREMENT TASKS

In thisoccupation the tools needed to complete Exercises 6,

15, and 16 are indicated by 44"
a

A. Assorted Metric HardwareHex nuts, washers, Beret,
cotter pins, etc.

B. Drill BitsIndividual bits or sets, 1 ma to 13 mm range

C. Vernier CaliperPocket slide.type, 120 nun range

D. MicrometerOutside micromets caliper, 0 mm to 25 mm
range )

E. Feeler Gage-13 blades, 0.05 mm to 1 nun range

F. Meth Tape-50 or 100 m tape

G. ThermometersSpecial purpose types such as a cliniCal

thermometer ,

H. Temperature DevicesIndicatOrs used for ovens, freezing/
cooling systems, etc.

L ToolsMetric open end or box wrench,sets, socket sets,

hex key sets

J. Weather DeviCesRain gage, barometer, humidity, wind

velocity indicators

K. Presure GagesTire pressure, air, oxygen, hydraulic, fuel,
etc.

L. VelocityDirect reading or vane type meter

M. Road MapState and city road, maps

N. ContainersBuckets, plastic containers, etc., for mixing
and storing liquids

O. ContainersBoxes, buckets, cans, etc., for mixing and
storing dry ingredients

Most of the above items may be obtained from local industrial,

harthiare, and school suppliers. Also, check with your shool district's

math and science departments and/or local industries for loan of their

metric measurement devices.

IMeasuring devices currently are not available. Substitute devices (i.e., thermometer)

may be used to complete the measurement task.

Tools end Devices tist

5 7
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