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,\ABSTRACT
Designed to meet.the job-related hetric me lrement

needs of studemts in small appliance Eepair and major app iance .

repair', thit.inStructional package is.one of eight lar the .

manufacturing occupations.cluster, part of a set of 55 packages for
Metric instruction in different occupations. The package is intended
for students who already know the occupational.terminology,

A measurement' terms, and tools,currontly in use. Each of llohe five nits
in this instructional package contains performance objbctives,-,
learninctivities, And supporting information,in. the forni of text,
exercises, and tables. Inladdition, suggested teaching techniqugs.are
includedAt the back of the package areeobjective-hased evaluafion

.'items, a page of alswers to the exercises-arid tests,-a list of metric
materials needed for the aciivities,4elferences, and'a list of .

suiSpliers: The-material iS designed to accommodate.a variety of;
Individual teaching an4 learning styles, e.g.,:independent study, ,

.small'group, cr whole-class activity. Eiercises aredpitendeCtb
facilitate experiences with 'measurement instruments;rtools,-and
devices uped in this occupation anti job-related tasks of estiinq'tihg,

6

and measuring..Unit I, a general introduction to the metric system df
measurement, prOiides informal, hands-on experiences_for.the
students. Tbis unit enablp student tO become familiar with the
basic metric units, their "symbOls, d measurement instruments; and
tc deielop a set of mental refeEences for metric values. The metric
'system'of Atation also is explained. 'Unit 2 pro4ides the .metric
terms which are used in this occupation and gives experience with-
occupational measurement tasks., Unie3 focdses oh job-related metric
equivalents and their'relationships. Unit 4 'Provides experienCeliwith
recognizing and using metric instruMents ind tools in occUpational
-ciasurement tasks. It alto provides experience incomparing metric--y
,

d cdstaiary me.osSurement instruments. Unit 5 ka-designed to give
s udents'practice in converting customary and metrics-measurements, ai
skill considered useful during the transition to Metric in each
occuation. (ED) .
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TEACHING ANDo LEARNING

THE' METRIC, SYSTEM

This metric instnictional package was designed to meet job-related,

metric measurement needs of students: To use this Package students

should already know the oCcupational terminology, measurement

terms, and tools currently in use. These materials were prepared with

the help of eXperienced vocational teacherS,leviewed by experts, tested

in classroomi in different partpf tbe United States, and revised before

'distribution.

Each ,of the five Units of'instruction contains performance objec-
,

tives, learning activities., Od supporting information in the form of

teXt, exereises, and tables. in addition, suggegted teaching techniquet

are included, At the baArof thiS package are objective-bised evaluation

itemg, a page of arig'wers' to the exercrsth,and tests, a' list of nietri

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

Classr9 experiences with this instructional package suggest the

following teaghiug-krthg strategies:

'1. Let 'the, fstexperiences be informal tO Make leaniñhe in'etric

system ftv,

Students%learn better when metric units are coMpareeto familiar

objects.' Everione .shOuld learn to ."think metric." Comparing

metric unitSb customary units can' be confusthg.

Students will learn quickly to estimate and measure in metric units

by,loing."
, J

4, Studots should have experience with ineasUring activities before

getting too.much information,

1ove through the units .in 'an Order 'Which emphasizes the 'sim-

licity of the Metri system (e.g.:length to area', to yOlunie)..

6, Teach one concept at a time to avoid overwhdhving students 'with
1)too

much material.

Unit 1 is g general introduction to the metric system of measure-

ment which provides informal, handS-on-eXperiences for the students.

;this unit enables stUdents to become fafniliar with the basic metric

. units, their ymbols, ind Measurement instruments; and to develop

set of mental references for 'Metric values. The metric system of not&

tion also,is explained., '

(

Unit 2 provides the metric terms which are'used in this Occupation

and gives experience withreopational measurement tasks.

Unit 3 focuses on job-related metric equivalents and their relation-

ships,

Unit 4 provides experience with reconig and 6sing metric

instruments and tools in occupatiOnal measurement tasks, It alSii pro-

vides experience in comparing metri'c and customary measurement 0-

struments.'

Unit 5 is designed to 'give studeats ptadtice in converting custom-

ary and metiic measurements. Student's should learn to "think metric"

and avoid cornparing customary and metric units. However, skill with

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

occupation.
/

Using These Instructional Material§

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

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

exercises facilitate experiences with measurement instruments, tools,

and devices used in this, occupation and job-related toks of estimating I

and measuring.

This instruc. Ional packige,also was designed, to accommodate a

variety of indivitiva dnching 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 self-study., References

may be used as supplemental rthources. Exercises maybe used in inde-

pendent itudy, Small groups, or whole-class activities. All of the

materials can be )expanded by the teacher.

lori S Cooper

Joel H. ,Magisos

Editbrs

This.publicatitin was developplapursuant to contrkt No OEC.0.74,9335With the

Bureau' of Occupationalond Adult Education, U S. Department of Health, Educa,

tiorrand Welfare. However, the opinions expressed herein' do not necetsarily

reilect the
1

position or policy of the U.S, oho of Educaiion and no official ,

,

endorsement by the U S Office of Education should be inferred.
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SUGGESTED TEACHING SEQUENCE

1. :These introductory eXercises may require

, two ortree teaching periods for all five

areas of measuredent.

Exercises should be followed inlhe order

given to best sholkthirelationship

between length,, area, and volume.'

3. Assemble the metric meaiuring 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

record using Exercises 1 ,through 5.

6. Present*infvmation on notation and

make Table 1 available.
*

Follow up with group discussion of

activities.-

*Other school departments may have devices which

can be used. Metric suppliers are listed in the reTerence

section,

7.
(111:0

De MIA Fon VOCATIONAL 10)1CA'NON

(
OBJECTIVES

The stUdent will demonstrate these skills for the Linear, Area, Voluipe br Capacity, Mass

Temperature Exercises, using the metric terms and measurement devices listed here..

,

1

.

1,

2

3.

SKILLS'.

.
,

Recbgnite and use the

unit and its symbol for:

,

Select, um, and rnd the .

appropriate meowing

instmments for:

State or 5,10,. a

physical reference for, .

,

EXERCISES

i
.LItiear

Ipp, 3 4)

.

Ayti ''.4.

(pp. 5 6)

VCA wm Ot Capacity

(pp.1 8)

Mai

', (pp. 9 10)

Tempesture

(P. 11) '

millimetre (mm)

centimetre (cm)

metre (m)

/.
i

umare

centimetre

(cm
1)

.

square

metre

(m2)

cullic air'
metre cm

3
)

cubiefetre

(n13)

litre (I3

millihtre (ml)

gram li)

kilogram (kg)

,

.
,

deiree Celsius

rloC)

,

I.

-

Estimate within 25%

of Sulu! meuure

/
height, width, or

length of objets

the area of

a given surface

'capacity of

containers

'

the mus of objets

in grams and kilo-

grams tisr

''the temperature of

the sir or a liquid '

,

5.

.4_

Read correctly metre stifk, metric

tape musure, and

metric rulers

/

,

meuurements

On graduated

volunr meuur

'mg devices

a kilogram scale

end a gram scale

,----

A Celsius thermometer

a

'
1

RULES OF NOTATION

1. Symbols are not capitalized unless the unit is a proper name (mm not MM).

2. Symbols are not followed by periods (in not m.).,

3. Symbols are not followed by an s for plurals (25 g not 2510, .
4. Aspace separates the numerals from the unit symbols (4 I rior41).

7-
5, Spaces, not commas, are used to separate large numbrs, into groups of three

digits (45 271 kin no 5,271 km). .

A zero pretedes the dee mal point if the number is less than one (0.52 loot ..52 g).

7. Litre and metre can b pek-xl, either with an -re or -er ending. 0

**1/

L'

,Inforina1tion:Sheet 1

A

7



METRIC UNITS:8V 0 A'Nn REFEREWTS

Quantity 1 . ; Metric Unit Symbol Useful Referents
,

Length Millimetre !Ilin
°

Tckness of dime or iiaper
,

cip wire .
.

Centimetre

.
. Width of paper clip

. i
metre 4 m

,

Height of door about 2 m

kilometre kin 12.minute walking distance

Area
f

,

./

Square

centimetre #

4

9

. .

cm2

Area of this space

,

kf
square metre

2
m

J 11

Area of card table top

hectare
_

.

ha Football field including sidelines

and end zones

Volume and

Capadty
i .

/ I

,
,

millilitre

.

ml , Teaspoon is.5 ml

litre A little more than 1,quart
..

cubic

centimetre

,

,

cm
3

, Volume of this container ,

11=7.

r

cubic metre

,

m3

,i

I

A little more than a cubic yard

Mass

,

'

milligram

)

mg Apple seed about 10 mg, grain of

salt, 1 mg '

gram

..,

4 Nickel about 5 g

\.e.
kilogram

,g

kg' ( ,Wetster's Collegiate Dictionary

metric ton

( 1 000 kilograms)

.

'I6 ' 4
t ) 1 Volkswagen Beetle

.,........la ,

E CENTER FOR VOCATIONAL EDUCATION

1\1"

Table 1-a

.

METRIC PREFIXESd

Multiples end

Submultiples, nn_ e"es
bob

1,000000 = 106

1 000,= 193

mega (m)11)

kilo (1413)

100 =, 102 heplo (hN) 4)

10 .. 101 dekirtdWil di

BaUnit 1 ': 100

0.1:10-i deci (deg)

0,01 = 10-2 cepstign'a) c

0,001 = 10-3 milli (ger) . in

0,000 001 = 10-6 micro (mTk;)

a. . .

,

Table 1-1!

'4



LINEAR MEASUREMENT ACTIVITIES

Metie, Centithetre,

I, THE METRE (m)

A. DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick u one of the metre

sticks' nd stand it up on the

floor, Hold it in place with

one h nd. Walkepund the

stick Now stand next to ,

the s ick, With your oth,

han , touch yourself wh,

the op of the Metre stick

com s on you.

'THAT IS OW MORA 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. Where

iskt}le ot,her end of the

Metre stick?' Touch your-

self at that end.,

T/HAT IS HOWIONG A METRE IS!

1

NTER FOR VOCATIONAL EDUCATION

('

3. Choose a partner to stand

at your side, Move apart

so that you can Rut one

end.of a'metre stick on

your partner'g shoUldef

and the other end on

your shoulder, Look at

the space between you,

3

v THAT IS THE WiDTH OF A METRE!

B: DEVELOP YOUR ABILITY Tb ESTIMATE IN METRES

Now you will imkove your ability tO estimate in metres.

Remember where the length arid height of a metre was on your

body.

For,each of the following items: /
o

Estiniate the size of the items and write your estiNe in the

ESTIMATE column, Measure the size with your metre stick

and write the answer in the MEASUREMENT column,

\ Decide how close YoLir estimate was to the actual meastre. If

your esOmate was within 25% of the actual' Measure you are a

"Metric,Marvel."

a

1, Height of door knob

from floor.

yilleight of dooi.

Length of table.

4. Width otabje.

5. Length ofwall of

this room.

6. Distance from

you to wall,

How Close

-Estimate Nokasurement Were You?

(m). (m)

4

( Exercise 1

(continued on next pager 1 1

'
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IL THE CE E (TS

Jhere are 100 centimettesjn my?, metre. Ifibere are 4 metres and
,

,1 centimetres, ru write 403 cm 1(41 100 cm) + 3 cm = 400 Cm.

I '"

+ 3 cfil t''
A. 'DEVELOP A FEOIG FOR tHE giZE OFA CENTI1T4

1 4 °

ot"

S4'

o.. \*-
. r /), ".

Hgld the mettic ruler igainst tile width of your tOmbnail, .

How wid:tis , ,cm

'31/kasureqour thumb froM the first joinktostfle end, t.

- *cm

3. Uscthe metric) niter to fifd the width ol yoiir palm..
t

'Cm

A
Measure your indtx or pointing finger, 'How long is it?

. I , ,p CM

Mealtire Yo.;' st /ith a tape measure.- Whit is the distance

, arold it? cm

. 6. t Use the tape measure to find your waist size.
.)(-)

B. 6EVELOP YOUR ABILITY TOPTIMATE IN CENTIMETRES

,

, You'are now ready to eitimate in centimetres; For each of the

following gam, follow * prOcedures used for estimating in

metes. r;
,

C M

1.
Length of a paper'

clip.

2. Diameter (width),

of a coin.

3. Nth of a
postage stamp.

4. Length of a

pencil.

5. Idlidth of a sheet

of paper.

ammo FOR VOCATIONAL EDUCATeN

How Close

Estimate Measupment Were You?

(cm) (cm)

4.1\

12

....omma

I

or'

14.

I

ilL THEIMILLIMETO (mm) ,

nk r

4 k j.1
There ire 10 inillimetres in one centimetre. When a mistrement

.25entimetres and 5 millimetres, ypu write 25..nirn f(2 r 10 mm)

+,5 mm 20 nim '+ 5 mid': There are 1 000 min in 1 m.

A. DEVELOP A FEE1,INO FiOltTHE SIZED? A MILLIMETRE

Using a ruler matked in millimetres, measure:

1. t..17hicYnesA a,paper clip wire, mm

Thidtnesi of 5(04 fingernail,

3, Wi*dth of youi fingernail..

4, &meter (width)of a coin, .

5, Diameter (thickness),Of yOur pencil.,

mm

6, Widtb.of a postage stamp.

f

r -

WV
1.

111111

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

You are ngw reach', to estimate in millimetres. Foreach of the

following items, follow theprocedures used for estimating in

metres,

1. Thicknesslif a

nickel.

2. Diameter (thickness)

of a bolt,

3, Length of ibolt.

4. Width of a sheet

Ofapape . 4*.

Thickns of a board

or desit top.

6. Thickness of a

button.

How Close

Estimate Measurement Were You?

1mm) (mm)

I vt

4.

fiemennamur011

Exercise 1

13
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AREA MEASUREMENT ACTIVITIS

Square CentiMetre, §qUare yetre

WHEN YOU 15ESCRiBE ZHE AREA OF SOMETHO, YOU ARE

SAYING HOW ikANY SQUPAiES OF A GIYEN SkIZE IT TAKES TO

COVER THE VRFACE.

I. THE SQUAttE CENTIIMETRE (cm2 )
"!?

A. DEVELOP A FEELING FOR A SQU.9E CEN;FImicIE

(
'

Iake a clear plastic grid, or use the grid on page 6.
,

e,

2. Measure the length and wilh of one, of these sntall

squares with a centimetre rurer. ,

THAT, IS ONE SQUARE CEN1IMRE

3.. Place your fingernail. over the grip. Al;out. how many

squares does it take to cover yo erne '1

2
CM

4. Place a coin over the grid. About how many:squares

does it take to cover the coin? crnr

5. Place a postage stamp over the grid.. Abotit how many

square's does it take to cover the postage stamp?

C2--111
1)

6. Place an envelope over the grid., About how many

squares does it take to cover the eni/elope?

A

2

Measure the length'and width of the.envelope inenti

metres. Length cm;*dth _cm.
Multiply to find the area in square centimetres.

cm x _cm = cm2 How

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

THE CENTER FOR VOCATIONAL EDUCATION

;

VELOP YOUR.ABILITY TO ES'f1MAit,IN SOARE'

CENTiMET#ES

to.

Ypq are no* ready to'develop your ability to estimate

in square, ce' 'metres.

, ReMember he'size of a quaff centimetre: For each of the

'following items, follow ures used f& estiMating in

5

metres. ' (
,

How'Clre

Estnnate Measurement Were You?

(cm2 ) (cm

1. ,,,Index card.

2. Book coyer.

'3. Photograph.

4. Ifindow pane or , c/

desk tap.

THE SQ6ARE METRE (m2,)

11I

\
4

A. DE OP A FEELING Foii, A SQUARE METRE

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

is one metre long and one mfitre wide.

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

big it is.

3, Place the square IDA the floor in a corner. Step batk and

look. See how much floor space it covers.

4. Place the square over a table top'or desk to see how

muckspacé it c

Place the square against the bottom of a door. See how

naich ofe door it covers. How many squares would it

take cover the door? m2

THIS IS HOW BIG A SQUARE METRE IS! lk

al#

. Exercise 2
(continued on nextre)

I

15'



' DEVELOP OUR ABILITY TO ESTIMATE IN SQUARE

METRES (

You ow ready to estimate/in, square metres. Follow the

procedures used for estimating in metres.

1. Door.

2: ,Fulljheei of

newspaper.

Chalkbo4d or

bulletin board.

'How Close

Estimate Measuriment Were tou?.'

(m2) (m2)

,

Poor.

5'.

6. Wall chart or poster.

7. Side of file Cabinet.. opl.,1

t

4

CENTI ETRE GRID

4

;

Exercise 2

16 17
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' VOLUME MEASUREMENT APOTIVITIES

Cubic Centimetre, Litre) Millilitre, Cubic Meire
v

THE CUBIC CENTIMETRE (cm3 )

DEVELOP'A FEELING FOR THE Calc CENTIMETRE

01. Pick up a colored plastic cube. Mesure its 1ength4,

hert, and width in centimetres.

4 ,.* T,IAT IS ONE CUBIC CENTIMETRE!

2. Find the volume of a plastic*re'box.

a. Place a ROW of cubes against the bottom of o

of the box. How many cubes fit in the'roe

b. Place another ROW of cubes against an adj ning side

of the box. How many rowslit inside the box

to maitone layer of cubes?

How many,cubes m eaGh row.

How many cubes in the layer in the bottom of the

4

c. Stand a ROW osf cubes up against the side of the box, ,

How inany LATERS would fit in the box?

How many cubes in each layer?

B. DEVELOP YOUR ABILEPI TO iSTIMATE IN CUBIC

CENTIMETRES, \

How many cubes tit in the IYox altogether?

, THE VOLUME OF' THE BOX IS CUBIC IP

CENTI RES.

d. Measure tiY length, width, and height of the box in

centitietrei. Length cm; width cm;

height `. cm. Multiply these numbers to find

the volume in cubic centimetres.

cm x cm x cm =

Are the answers the samekc. and d.?

THE CENTERFOR VOCATIONAL EDUCATION

18 .

4.

\Toil are now ready to develop yoth ability tp estimate

in cubic centimetres.

Remembe the size of a cubic centimetre. For each of

the folloWi g items, use the procedures for estimating in

metres.

How Close
/

Estimate hiasurement Were You?

(cm3 ) (en13) ,r

Index card file

box, ;

2. Freezer containei,

\ 3 Paper clip bpx.

4. Box of staples.

IL 'ME LITRE (I)

A. DEVELOP4A FEiLING FOR A LITRE

4.1 8,.....sm

1111.MI
r

I. Ne a one litre beaker and fill it with Water. (

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

usually do. How many cups do you fill?

THAT IS HOW MUCH IS-IN ONE LITRE!

3. Fill the litrtcontainer with rie. ,

THAT IS HOW MUCH IT TAKES TO FILL:A ONE,

LITRE CONTAINER!

Exercise3

(continued on next page)

19



I 1
1 B, DEVELOP YOUR ABILITy TO ESTIMATE IN LIT S

are now ready, to develojiyour ability to estimate in

Clitres. To write o and one-half litrei, you writh 2.5,1,,or A

. A Mies. To w le onehalf litre; you wpfte 0.5 I, or 0.5

litre. To Write t and tVei'-fourths litres, you write

2.751, or 2.75 litres \' ,

4
. N i \1"

/
For each of thelollowing items, uselhe procedures for

eitimating in metres.

I

Mediumsize
'

freezer container.

e freezer

container.

3. Small freezer

coctainer.

4. Bottleor jug.

in. THE MILLItITRE 01)

There are 1'000 millilitresin one here.

a litre is 500 millilitats, or 0.5 litie = 50

A. DEVELOP A FEELING FOR A MILLILITRE \.

1. Elamine'a centimetre cube. Anything which holds

1 cm3 holdg 1 ini.

2. Fill a 1 millilitre measuring spoon with rice. Empty the

spoon into yOui hand. Carefully pour the rice into a

small pile on a sheet V paper.

How Ci

&bide iMeasurement Weit,ou?

(1) (1)

r

1 litre. Half

B. DEVELOP Y\OUIAtILITY TO ESTIMATE IN MILLILITRES

You are now,rea0 to estimate in millilitres. Follow the

proceddres used for estimating metres.

1. Small juice call

2. Paper cup or tha

3: Soft drink can.
ie

4. , 'Bottle.

How Close

Estimate J,Iviasicement Werelyoti?

(1131).j.J.n:-.rtP
nJ

moneommilbwvw.

I
?.

IV, THE CUBIC METRE (m3')
40.)(

( A. 1VELOP A AELING FOR A CUBIC METRE

41. Place a one metre square on the floor nest to the wall.
4

THAT HOW MUCH ONE M1LLILITRE.IS!

.

Fill the 5 nil spohn h rice. Pour thire 'nth another

pile on t e sheet ofar.

THAT I 5 MI MITRES, OR ONE TEASPOON!

4. Fill tJ ml spoon will rice. Pour the rice into a hird

pile on the paper.

THAT S 15 MILLILITRES, OR ONE TABLESPOON!

THE CENTERF VOCATIONAL EDVCATION

2o

2. H9asure a metre U P the

3. Picture a box that ould fi into that space,

1i VAT IS THE VOLUME OF ONE CUBIC Mug!

B. DEVELOP YOUR ABILITITO ESTIMATE INCUBIC TRES 1
c4

t!' For each of the:following itenis, follow the ettniatintproc'ed-

ures used before,:

1. Office desk,

2. File cabinet.

3. Small room.

' *' How Close

Estimate Measurement Were You?

(m3) (m3)

1

Exercise3
r \



MASS ffEIGHTYMEAVEMENT ACTITIES

.Kilogram, Gram
6

The mass of an object is a measure of the amount.of matter ih the

object. This amount isalways the san*unless you add or subtract Piller

matter frcv the object. Weight is the term that mott people;use when

thepnran mass. The weight of an object is affe ted by gravity; the

mass of an object is not. For example e weig tiof a person on eartth

), might Iv paunds; that pee per n!s weight on the moon Auld be

20 pouncks, This difference is because. e pu4 of gravity on the moon

is less thaM the pull of gravity on earth'. A peissn's mass on the earth

and on fhe moon would be the same. The metric systein does not

measure weightit meavres mass. We will use the )erm.mass here.

,

. The symbol for gram is g.

The iythbol for kilogram is kg.

There are 1 000 grams in one kilogram, or 1 MO k. 1 kg.

Half a kilogram can be written as 500 g4f.5kg#e

A quarter of a kilogram can be written is. g;or 0.25 kg.

Two and threefourths kilograms is mitten as 2.75.kg:

4

L THE KILOGRAM (kg)

DEVELOP A FEELING FOR THE MASS OF A ifLOGRAM

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

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

and compar it to the relding on the scale or balance.

00 THE CENTER FOR VOCATIONAL EDUCATION

1. 111ilogram box.

TeZtIaook.

b, Bag of sugar.

4. ,Package.ofpaper;

5. Your nx4s,I

Mass .

(kg)

B. DEVtLOP YOUR ABILI Y 110 ESTIMATE IN KILotRAMS

For the following items ESTIMATE the Vs of the object in

kilogrami, then ue the scale or balance tovfind the exact mass

of the object. Write the exact mass in the I ASURRENT

column, Determine

1, Bag of rice.

2. Bag of nails.

3. Large purse or

briefcase,

4. Another person.

5. A few books.

Ho* Close

Estimate ?heasnrenvnt Weie You?

(kg) (kg) 9

MIIMIft=M

Exercise 4

(continued on next page)
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II. TOGRAM (g)

A. DEVELOP AFEELING FOR 'A GRAM

1, Take a colored:plastic cube'0, Hold it in your hand,

Shake the cube in ipr palm is If shaVng.clice. Feel die

pressure on, your hand when'the cuke s in. friOtion, the

'when tis not in motion.

THA IS HOW HEAVY A GRAM IS!

k.

ake a econd cube and attach it to the fiat. Sh'ake the

, cubblif first one hadand then the otheihand; rest

the cubes near the tips of your fingers, moving your

hand'up and down.

THAT IS THE MASS OF TWO GRAMS!

3, Take five cubes in one hand and shake them ar'ound.

THAT iS -THE MASS OF FIVE GRAMS!

) ;

24
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1^s

B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS

' .4

You are now ready to ireprove your ability, to istirioe in

grams'. Remember how heavy,the.1 gram'cubte is,1how heavy

the two gram cubeace, and how heavY thie gram cubes'

are..; For each of the following itettsfollo ;the 'procedures

used for estimating in kilggramt.

1, TWo thumbtacks.

Pencil.

3. Two.page letter

and envelope.

4, NickeL

5, Apple.

6, Package of

'margarine.

Hovi Close

Estimate Measurement Were You? .

(g) ig)
s..1111I

Exercise 4



TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

I. DEGREE CELSIUS (°C) .:,

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

A. DEVELOP A 'FEELING floR DEGREE 'CELSIUS

Take a Celsius therniornieter:' Look at the marks on it.

1. Find 0 deirees.

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Find the temperature of the room. °C. Is the

room cool, warm, or about right?

3. Put some hot water from the faucet into a contai r.

Find' the temperature. °C. Dip your finger

quieklY in and out of the water. Is the wat:r veiy hot,

hot, or just warm?

Put some cold water in a container with a thermometer.

Find the temperature.' °C. Dip your finger into

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

Bend your arm with the inside of your elbow around the

bottom of the thermometer. After about three minutes

find the temperature. °C., Your skin'tempera-

ture is not as high as your body temperature.

NORMAL BODY TEMPERATUREAS 371DEGREES

CELSIUS (37°C).

A FEVER IS 39°C.

A VERY HIGH FEVER IS 40°C.

CCM OMER FOR VOCATIONAL EDUCATION

2 6

DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

11

towach item, ESTIMATE and Write down how many degrees

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

WENT. See how close your estimates and actual measure.

ments are.

1, Mx some hotand

cold water in a

container. Dip your

finger into the

Water.

2. Pour out some of

the later. Add sonic

hot water. Dip your

finger stlicIly into

the water.

3. Outdoor tempera.

ture.

4. Sunny 'window sill,

5. Mx of ice and water. ,

6. Temperature at

floor,

7. Temperaturaat

. ceiling.

How Close

fstimate Measurement Were You?

(°C) (°C)

9 / 4

Exercise 5

2 7
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UNIT

OBJECTIVES

The student will recogn e and use ihe inefric

terns, units, and symbols used in this occupa-.

tion.

Given a metric unit, state its use in this

occupation.

Given a measureinnt task in this occupa- /

tion, select,the aivropriate metric utiit

and measurement tool.

S4GGESTED TEACHING SEQUENCE

,e

1. Assemble metric measurement tools (rules,

tapes, scales, thermometers, etc.) and

objects related to this occupation.

2. Discuss with students how to read the

tools

3. Present and have students discuss

Information Sheet 2 and Table 2.

4. Have students learn occupationally-related

metric measurements by completing

Exercise 6 and the appropriate Exercise 7.

5. Test performance by using Section A of

"Testing Metric Abilities."

THE CENTER MIT VOCATIONAL EDUCATION

METRICS IN THIS OCCUPATIOU

Changeover to th metric systermis under way. Large corporations are already using

metric measurement to compete in the world market. The metric system ins beeh used in

various parts of industrial and sciektific communities for years. Legislation, passed in

1975, authorizes an orderly transition to use of ihe metric systern. As businesses and

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

in job-related tasks.

Table 2 lists those metric terms wilickare most C*monly u:ed in this occupation.

These tern are replacing the measurement units Used currently. What kinds of job-

related tasksiise measurement? Think of the many different kinds of measurements you

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

call add to the lisrof uses.beside each metric term.

Information Sheet 2

28 , 29



METRIC UNI S FOR SMALL APPIAANCE, MAJOR APPLIANCE REPAIR

Quantity

,

Unit Symbol Use
.

Length

'

,

.

metre m '

.
A

poWer cord length, 'eking and erfring wire. d

.. .
centimetre cm wire length, puts dimeniont, toille

If
millimetre mm ,

I

LI

wire diameter, drill bit diameter, length and diameter of

fasteners, wrench size

,
i

kilometre t,

-, .

1 km

H

locating customers and auppliers, estimating shipping costa

ind service vehicle expense' i q

Area square metre '' m2 floor space needed focal) appliance, apace to be heated

Volume/Capacity cubic centimetrej(), cm3

,

amouht of apace occupied by an ahliance

--")
*cubic metre 111

3

*litre

,

,1 ,

..-.)

r

wailer tub capacity, purchasintchemicals and lubricants,

testing liquids

millilitre ml

/
cleaning chemicals, oil for lubrication

Mass kilogram

,

kg purchasing solder, appliance thipping.111a1S, parts purchase,

shipping charges i
1

WI 0

A

parts and supplies, replecing parts by substitution with

appeozimate equivalent masa, postage

**Temperature . %

,

degree Cellius °C measuring oven, dishwather, toaster, fryer temperature;

manuring temperature for thermostat adjustment

Pressure kilopascal : kPa

..

pressure cooker, canning cookers

`*Storage capacity of refrigerators and freezers may be given either in cubic metres or litre'. Standards have not yet beewdefined by manufacturers.

Obtain current information from the Association of Home Appliance Manufacturers, 20 North Wacker Drive, Chicago, Illinois 60606.

"Kelvin (K) temperature maY be used in mime instances in product specifications or technical reports. Abselute zero is,273K;0°C 1. 273K;

100°C 373K.

Tibia 2
CENTIN fUl VOCADONALEDUCAPON
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TRYING OUT METRIC UNITS

To give you practice with metric units, first estimate the measure.

ments of the items below. Write down your best guess next tote item.

Then actually measure the item and write down you swers using the

correct metric symbols. The more you practice, the e sier it will he.

Estimate Actual

Length .

,P.J 1. Palirrividth

2. Hand span

3. Your height

4. Appliance power cord

5. Timer shaft

6. Length of mixer beaters

7. Electric knife
A

a. Space between range burners

9. Height of blender

Area 1

10, Desk top

11. Floorspace for dryer

12. Workbench

13. Waffle iron griddle

14. Electric radio top

Volume/Capacity

15. Small bottle

THE CENTER FOR VOCATIONAL EDUCATION

Estimate Actual

6. Measuring cup

17. Mixer bowl

18. R rator

19. Electric oven

20. Smap box or package

21. Popcorn popper

22. Freezer container ,

Mass

.21 Textbook

24. Nickel

25. Yourself /

26. Dryer

27. Mixing bowl

28. A litre of water (net)

Temperature
29, Room temperature

Dishwasher sanitizing ,

30. cycle water

31.* Outdoor

f, 32. Perculator

1
Exercise 6

33
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REPAIRING WITH METRICS- SMALL APPLIANCES

It is important to knpw what metric measurement to use. Show

what measurement to use' in the following situations.

1. Height of mini'

2. Dimensio4 of waffle iron:,

Length

Width

, 3. Width of can opener ,

4: Capacity of deep f!yer

5. Area of a frypan

6. Temperature of deep fryer contents

7. .Length of electric comb1.,
8. Capacity of a vaporizer tank

9. Depth of the toaster slot

10. l:liameter of the blender jar

11. Length of coffee percolator pump

612. Diameter of basket

9 ,13. Volume of the basket

14 Dimensions pf toaster heating

elements:

Length'

Width -1

I. Capacity of canister vacuum

dti cleaner

16. Clearance of the mixer beaters ;

at the bottom of the bowl .1.:

17. Capacity of the water tank in

steam iron

18. The cotton temperature setting

of an iron

19. Length of fastening screw for'

the handle of a toaster

20. Volume of the tool box

21. Size of wrench used in disassembly

of a e4fee maker bottom plate with

heating`element

22. Pressure of pressure cooker

THE CENTER FC41 VOCATIONAL EDUCATION

34

15

Exercise 7

(Small Appliances) 35
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SERVICING WITH METRICS- MAJOR APPLIANCES

It is important to know what metric measurement to use. Show

what measurement to use in the following situations,

1. Width of automatic washer

2. Width of an electric oven

3. Depth of Ole itash container in

a compactor'

4. Volume of a washer tub

5. Mass of a box df bleach

6. Diameter of the water hose

7. Diameter of timer dial

8. Length of screws for the back

of a dryer

9. Thickness of a lock washer

10. Height of a trash compactor

11. Diameter. of the timer shaft

12. Area of a washer

13. Dimensions of a vacuum cleaner tank:

a. Length

b. Diameter

14. 'Diameter of dishwasher drain opening r

15. Motor belt on a clotifes dry,

16. The dimensions 9f a door gasket on

a freezer

17.. Capacity of a dishwasher

18. MISS of a box of metal screws

Service Calls.

Distance is measured in kilometres. To locate customers you will

need to think of th distance in kilometres. To plan travel time you

will need to think of speed. Using the City map below, find the dis-

taiice and estimate the travel time. The top speed allowed in town is

60 kilometres per hour (km/h). However, in traffic you will only be

able to average#bout 40 km/h.

19. Distance

20. Approximate time

SHOP

14-45km-1 Mown+ 14- .4 km

THE CENTER FOR VOCATIONAL EDUCATION

36

Exercis,e 7

(*or Appliances)
4
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UNIT

OBJECTIVE

he dudent will recognize and use met-

ric equivalents.

Given a metric unit, state an equivalent

in a larger or smaller metric unit,

SUGGESTED TEACHING SEQUENCE

1, Make availabt the Information Sheets

(3 . 8) and thi associated Exercises

(8 - 14), one at'a time.

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.

4. Test performance by using Section B of

"Testing Metric Abilities,"

Ttd CENTER FOR VOCATIONAL EDUCATION

38
1

IdTRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

)'
4 5 6

e

11111111111111frliiIIII1 11111 1111

. 1 2 3 4 5 6

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 = 0.1 cth (on6-telith of a centimetre). This means that

7nim.0.7 cm,so 57 mm = 5cm+ 7 inni

= 5 cm + 0.7 cm

= 5,7 cni. Therefore 57 mm is the same as 5.7 cm.

#.4
Now nieasure 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, the papeRlip is

34 mm= 3cm+ 4mm
,

. 3 cm + 0.4 cm

= 3.4 cm. This means that 34'min is the ale as 3.4 cm,

Now you try son,

,

;4..
t

information Sheet 3
1

17

a ) 26 mm , cm e ) 132 mm cm

by 583 mm cm f ) 802 mm = cm

c ) 94 mm cm g ) 1 400 mm cm

d ) 680 mm cm h ) 2 307 mm _--- cm

Exercise 8

39



18

Metres, Centimetres, and Millimetres

There are 100 centimetres in one metre. Thus,

2m. 2 x100cm= 200cm,

3m= 3 x1.00cm= 300crn,

8m= 8 x100 cm= 800cm,

36 in = 36 x,i'00 cm = 3 600 cm.

There are 1 000 millimetres in one metre, so

2m=2 x 1000 nro= 2000mm,

3m= 311000 mm= 3000mrn,

6m= 6 x1000m- 6000 mm,

.24 in = 24 x 1 000 nu= 24 000 mm.

From your work with decimals you should know that

one-half of a metre can be written 0.5 m (five-tenths of a metre),

one-fourth of a centimetre can be written 0.25 cm

(twenty-five hundredths of a centimetre).

This means that if you want change threefourths of a metre to

millimetres, you would mul iply 1 000. So

0.75 m = 0.75 x 1 000 mm

75
170-0.x,1 0010mm

1 000

= 75 x 100 Trn

= 75 xl0mm

= 750 mm. ThisMeans that 0.75 m 750 mm.

Information Sheet 4

Fill in the following chart.

metre

m

' centimetre

cm

millimetre

mm
. ,

1 100 1 000

200

5 000

74 4

0.8 :
'

0.6 600

.5 25

148

639

0CCTHE CENTER FOR VOCATIONAL EDUCATION

Exercise 9

(Millilitres
to Litres

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

2000. millilitres is the same as 2 litres,

3 000 ml is the %same as 3 litres,

4 000 ml is the same as 4 litres,

12 000 ml is the same as 12 litres.

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

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

1000 i
1 000 ml = Taro litre = 1 litre,

C11 2,000
2 00=1 = Two litres = 2 litres.

And, as a final example,

28 000
28 000 nil = = 28 litres.

What if someihing holds 500 ml? Hovi many litres s.this? This is

.worked the same way,

500

500 ml mr0-65 litre = 0.5 litre (five.tenths of a litre ). So 500 ml

is the same as one.half (0.5) of a litre.

Change 57 millilitres to litres.

57
57 ml = -- litre = 0.057 litre (fitty,seven thousandths of a

1 000

litre).

Information Sheet 5

Now you try some. Complete the following chart.

I.

millilitres

(mll

litres

(I)

3 000 3

6 000

8

14 000

23

300 0,3

700

1.0
250

0.47

, 275
....

Exercise 10

41



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 ml.

So,

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

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

13 litres =13 x 1 000 m1=13 000 ml,

0.65 litre = 0.65 IQ 000 ml = 650 ml.

Information Sheet 6

Now you try some. Complete the following chart.

litres

l

,millilitres

ml

8 000

46

32 000

0.4

0,53

480 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,

5 000 g i9 the same as 5 Itg,

, 700 g is the same as 0.7 kg, and so on.'

To change,from grams to kilograms, you use the same procedure for

changing from millilitres to litres.

Tr'y ihe following ones.

grams kilograms

$ kg.

4 000', 4

9 000

,23 000

8

3

. , 275

T( corm FOR VOCATIONAL EDUCATION

42

Information Sheet 7

Exercise 12

,

Kilograms to Grams a

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

4 kg= 4 x1000 g= 4000g,

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

0,75 kg = 0.75 x 1 000 g = 7503.

CoMplete the following chart.

kilograms

kg

rams

g

7 7 000

11
1

25 000 '

0,4

0.63

175 ,

Information Sheet 8

Exercise 13

'Changini,Units at Work

Some of the things you use in this occupation nty be measured in

different metric units. Practice changing each of the following to

metric equivalents by completing these statements.

)500 cm of wire is

b ) 750 ml of solvent is ) 1

c ) 5 cm diameter fan blade is mm

d ) 2 500 g of solder is kg

e )ll00mniwidedooris, cm

f )0.25 litre of alcohol is ml

1)1 000kgcaris
h ) 0.5 litre of concentzate is ml

i )2 m board is mm

/ ) 500 g box of hardwaxe is kg

k') 500 mi of spiay Otitis -1

1 ) 50 kg appliance is

m) 10 m of wire is cm

n )1.5 switch mounting hole is mm

o )125 kg toaster is

so

19

Exercise 14

43
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UNIT

OBJECTIVE

The student will recognize and use

instruments, tools, and devices for mea

surement tasks in appliance service occu

pations.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customary.

Given a measurement task; select and

use an appropriate tool, instillment

or device.

Given a metric thasurement task,

judge the metric quantity within 20%

and measure within 5% accuracy.

SUGGESTED TEACHING SEQUENCE

1., Assemble metric and Customary measur-

ing tools and devices (rules, scales, °C

thermometer, drill bits, wrenches, micro-

meter, vernier calipers, feeler gages) and

display in separate groups at learning

stations.

2, Have students examine metric tools

instruments for distinguishing character

istics and compare them with Customary

tools and instruments.

3. Have students verbally describe charac-

_ teristics.. a

4, Present or make available Info'rmation

Sheet'49.

5. Mix metric and Customary tools or

equipment at learning station. Give

students Exercises 15 and 16.

6. Test performance by using Section C

(If "Testing Metric Abilitie's."

THE CEkER FOR VOCATIONAL EDUCATION

.r

SELECTING AND USING

METRIC INSTRANTS TOOLS AND DEVICES

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

damaged materials, or injury to self or fellow workers. For example, permittint207 pounds

per square inch of pressure (psi) ip an air compressor designed for 207 kilopascals (about 30

psi) could cause artatal accident. Here are some suggestions:

1. Find out in advance whether CustOmary or metric units, tools, instruments, or pro-

ducts are neelied for a given task.

2. Examine the tool or in'aument before using it.

3. The metric system is a decimal system. Look for units !narked off in whole numbers,

tens or tenths, hundreds or hundredths.

4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa, etc.

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

mon fractions (3/8) on drill bits, feeler gages, etc.

6. Some products may have a special metric symbol suCh as a block M to show they are

metric.

71 Don't force bolts, wrenches, or other devices which are not fitting properly.

8. Practice selecting and using too s, instruments, andlevices.

Information Sheet 9



WHICH TOOLS FOR THE JOB?

MEASURING UP IN

SMALL APPLIANCE REPAIR

Practice and prepare to demonstrate your ability to identifY,

select, and use metric-italed tools and instruments for the tasks given

below. You should be able to use the Measurement tools to the appro-

priate precision of the tool, instrument, or task.

Select and demonitrate or describe use of tools, intuments, or

devices to:

1. Find some screws one centimetre long.

2. Measure the fasteners in an electric toaster.

3: Adjust the thermostat on an iron using a thermometer.

4. Measure the temperature of a toaster-oven appliance.

5. Select the wrench used to remove a toggle switch nut,

6.. Determine the workbench area needed to disassemble a ster

iron.

7. Find the length Of mixer beaters.

8. Measure the thickness of the cutter in a food and meat grinder,

9. Reniçve the,fan blade on a fan.

, 10. Measure th lengtof wire needed to make the internal con-

nections on a toaster.

11. Measure the depth that the deep fryer should be filled with oil.

12 Find the dimensions of a blender motor shaft.

13. vleasure the distance between the metal prongs on the male

connectors on an appliance.

14. Measure the length of a coffee percolator pump for replacement.

,

46
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Exercise 15

(Small Appliances)

For the taski below, estimate the metric measurement to within .

25% of actual rneurement, and verify the estimation by measuring

to within 5% of actual measurement.

Estimate Verify

1. Layout surface area needed lot

small appliance repair.

I Replace the power cord on an

electlic heater with a metric

equivalent length.
.

ii3. Select the correct ickness of a

wire for toaster he ting element

replacement.

.

.4. Replace the solderless terminals

with correct replacements in

metric dimensions.
,

5. Adjust the thermostat of a roaster

over.

6. Replace the cutter on a can opener.

7:, . Replace a small fan blade,

selecting froM several blades.

8. Find the dimensions ota mixer

motor bearing.

9. Determine the mass of an iron

boxed for shipment.

,

,

10. Replace the female plug on a heat-

ing appliance cord. Measure for

the correct width.
.

.

Exercise 16

(Small Appliances)

1
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WHICH TOOLS FOR THE JOB? MEASURING UP MA OR APPLIANCE RtAIR
Practice and prepare to demonstrate your ability to identify,

select, and use metric-scaled tools and instruments for the tasks given

below. You should be able to use the measurgMent tools to the appro-

priate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instiuments, or

devices to:

1 Level an automatic washer

2. Measure openmg for a range top

3. Measure opening fOr an ovenj
4. Check th diimetei of vent hole needed for a dryer

5. Measure oven temperature when making thermostat check

6. Measure length of igail needed for an electic range

7. Volume of a spte heeded to contain a dishwasher

8. Find mass of load Of rap to be washed

9. Measure the compacted t h bag

10. Measure the electic dryer door

11. Measure the leveling feet

For the below, estimate the metric measurement

of actual measurement, and verify the estimation by in

within 6% of actual measurement.

asurint
within 0%

Estimate - Verify

1. Floor space needed for a trash

compactor

2. Height needed to install a stack

washer and dryer combination

3. Length of the shortest usable

dryer pigtail

4. Mass of an oven door

5. Capacity of a trash compactor

6. The clearance between the swirl

arm and bottom rack in an auto-

matic, dishwasher
it

1. The amount of the range top

which is below the surface

8. Measure the water temperature

of an automatic washer

9. Measure tub capacity

10. Measure drive belt length

Exercise15
THE CENTER FORNOCATIONAL EDUCATION (Major Appliances)
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(Major Appliances)
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OBJECTIVE

The student will recognize and use metric

and Customary units interchangeably in order-

ing, Selling, and using products and supplies in

this occupation.

Given a Customary (or metric) Measure-

ment, find the metric (or Customary)

equivalent on a conversion table,

Given a Customary unit, state the re

placement unit.

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and,containets of

materials.

Present or make available Information

Sheet 10 and Table 3.

Have students find approximate metric-

Customary equivalents by using

Exercise 17.

4. Test performance by using Section D of

"Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION

METRIC-CUSTOMARY EQUIVALENTS

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

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

is needed, a conversion table can be used to find it, Follow these steps:

1. Determine which conversionjalie is needed.

2. Look up the known number in the appropriate column; if not listed, find numbers you

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

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

14/ gd : .

Table 3 on the next page gives an example of a metric.Customary conversion table which
, /

yOu cap use fOr practice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part and Part 3.

,Below is a table of metric-Customary equivalents which tells you what the inetric teplaCe .

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

symbol ;t1 means "nearliequal to."

1 cin zz 0.39 inch

1 M 3.28 feet

1 :z1 1.09 yards

1 km -4 0.62 mile

1 cm? k. 0.16 sq in

1 nif 't 10.8 sqlft

1 in2 L2 sqyd

1 hectare 2,5 acres

1 cm3 21 0.06 cu in

1 ni3 35.3 cu ft

1 m3 1.3 cuyd

1,inch 2,54 cm

1 foot 0.305 m

1 yaitk 0.91 m

1 mile -4 1.61 km

1 sq in t 6.5 cm2

1 sq ft -4, 0:09 m2

1 sq yd 0.8 m2

1 acie 0.4 hectare

1 cu in .=--16.4 cm3

; 1 cti ft'-:0,03 m3

cu

1 mk 0.2 tsp

1 ink 0.07 tbsp

1 k 33.8 fl oz

1 k 4,2 cups

1 k2.11)
1 k 1.06

11 0.26 ga

1 gram 0.035 oz

lkg% 2.21).

1 metric ton 2205 lb

1 kPa *.tf, 0.145 psi

1 tsp 5 ml

1 tbsp it 15 ml

1 fl oz 29,6 nil

1 cup k. 237 nil

1 prt 0,47 1

t 9.

1 3.19 1

1 oz 28.3 g

1 10.- 0.45 kg

1 ton =-907.2 kg

1 psi *-t. 6.895 kPa

*Adapted from Let's Measure Metric, A Teacher's Introduction to Metric Measurement, Division of Educational
Redesign and Renewal, Ohio Department of Educition, 65 S. Front Street, Columbus, OH 43215, 1975,

Information Sheet 10
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CONVERSION TABLES

MILLIMETRES TO CENTIMETRES TO INCHES IN6HES TO qNTIMETRES TO MILLIMETRES

, t .

mm cm in. min cm in. mm cm in. In. an mm In. cni mm

100 10 3.93 10 1 0,39 1 0.1 0,04 1 2.54 25.4 1/8 0.32 3,2

200 20 7,87 20 2 0,79 2 0.2 0.08 2 5.08 50.8 1/4 0.64 6.4

300 30 11.81 90 3 1.18 3 0.3 0.12 3 7,62 76.2 1/2 1.27 12.7

400 40 15.74 40 4 1.57 4 0.4 0.16 4 10.16 101.8 t
,_

3/4 1,91 19.1

500 50 19,68 50 5 1,97 5 0,5 0.20

Pe
5 12.70 , 127.0

. ,

II ,

600 60 29,62 60 6 2,36 6 0.6 0.24 6 15.24 162.4

700 70 27.56 70 7 1.76 0,7 ' 0.28 , 7 17.78 ) 177.8

BOO so 31.60 so s . , 3.15 8 18 0.31 8 20.32 203:2

900 1 90 35.43 90 9 3.54 9 0.9 0.35 9 . 12.86' 228.6

10, 25.40 254.0

1000 im or 1 metre .7 39.37 inches , . 12 in. or 1 it. il 30.48 cm or 304.8 mm

..._

,

METRES TO FEET FEET TO METRES

m ft. rn ft. m ft. ,. ft. m ft m ft. m

100 328,08 10 31.81 1 3.28 : loo 34.48 , io t- 3.06 1 0.30

200 656.17 20 65.62 2 6,56 60.96 20 , 8,10 2 0.61

300 . c 984.15, 30 98.43 3 9,84 soo 91.44. so 0.14
A

3 0.91

400 1312.34 40 131.23 ' 4 18.12 400 121,92 40, 11.19 4 1,22

500 1640.42 50 164.04 5 16.40 500 152.40
, / 50 :'',, 15.24 5 i 1.52

600 1968.50 60 196.85 6. 19.69 600 182.88 60 18.29 6

700 2296.59 70 229,66 7 21.97 700 213.36 70 11 21.34 7 2.13

800 2624.67 80 162.47 8 26.25 800 243.84 80 24.38 8 2.44

900 2952:76 90 '' 295.28 29.53 t 900 274.32 90 27.43 9 2.74

1000 3286.84
V 1000 304.80 .

52

Table 3

53



er,

25

ANY WAY YOU WANT IT

You are wor ng for an appliance repair and parts f4 With the

change to metic measurement some of the things you order, sell

or use are marked only in metric units. 0rou will need to be

familiar with appropriate Customary equivalents in order to com-

municate with customers and suppliers who use Customary units.

Todevelop your skill useVe'Table on Information Sheet 10 and

give the approximate metric quantity 4both number and unit) for

each of the following Customary quantities.

a)

b )

c)

d )

e

f )

g )

h )

i )

j

)

I )

Customary Quantity Metric Quantity

2 lb. leraphite

4 qts. of solvent

1 3/4 in. pipe

100 sq. in. cover

1'00 lb. box
,

18 in. wire
. .

two-gallon can .

1 pt. of control cleaner

1 oz. of washers

6 ft. oz. of spray paint

12 ft. cord )

,

.

5 lb. roll of solder ( :

2. Use the conversion tables from Table 3 to.convert thcollowing:

1 ) 25 m = ft, f ) '0.075. in. = mm

b ) 25 mm = in, g ) 4 in. 4 = mm

50 mm = in. h ) 5.51n .= , cm

I ) 46 ft. = ----\ i )::-24\4, = in. .

,
) 0.05 in.= m j ) 1 000 mm= in. .

3. Complete tile Requisition Form using the items listed. Convert

the Customary quantities to metric before filling out the form.

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

Requisition one of each of the following:

a ) 5 lb. of laundry detergent

b ) 1 pt. of cleaning solvent

c ) 1 lb. of solder

d ) 6 ft. appliance cord

.e ) 6 in, burner unit No. 432

REQUISITI9N -

? Date _______fr
,

For

Job No,

Deliver

,

Date Wanted
.

to

QTY UNIT ITEM

-
.

,

o

ReqUested

ApproVed

hy
.

. .
4*

by
* 1

\
I

.

CC, TH1 CENTER
F

VOCATIONAL fourArioN

14

Exercise 17
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SECTION A

1. Die kilogram is about the macs

of a:

IA] nickel

IB apple seed

[C ] basketball

D] Volkswagen "Beetle" A

2. A square metre is about the

area of:

[Al this sheet of paper

[B] a card table top

[C ] a bedspread

[D l a postage stamp

3. The length of screws and bolts

is measured in:

[A] kilopaseals

[B] centimetres

[C] millimetres

[D I millipms

4. The masa of solder is

measured in:

[A] millilitres

[B]. 'kilograms

[C] cubic metres

[D ] centimetres

5 The amount of liquid bleach

meeded for a washer load of

clothes is normally given in:

[A] millilitres

[B] kilograms

[C ] grams

[D] litres .

THE CENTER FOR VOCATIONAL EDUCATION
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)6 The correct way to write twenty

_ grams is: .
\

[A] 20 gms

[B] 20 Gm.

[C,] 20 g. .

[D] 20 g

;. The correet way to write twelve

thousand millimetres is:

[A] 12,000 mm.

[B] .12.000A1

[C] 12 000mm

[DI ,12000 mm

sEcno B

8. A 4tor shaft 20 centimetres

lon ,also hu a lingth of:

[ ) 2 millimetres

[ ) 2 000 millimetres

[Cr 0.2 millimetre

[D] 200 millimetres

St
9. A 760 gram boa of parts is

the same as:

[AJ 7 500 kilograms

[B] 0.75 kilogram

[C] 750 000 kilograms

[D] 7.5 kilograms

TESTING METRIC ABILITIES



SECTION C

10. For measuring millimetres you 14. Estimate the length of the line

would use a: segment below:

[A] scale

[A 1,0 millimetres
(11) ruler

[B I 4 centithetres
[C] thermometer

[C 4 paseals
(I) ) container

11. For measuring Cellus you

t
would use a:

[A ] thermometer

[13) ruler

[CI scale

[D ] container

12. For measuring kilopascals

you would use a:

ruler

[131 container

[C] pressure gage

[D ) scale

13. Estimate the length of the line

segment below:

t."

[A ] 23 grams

[8 ] 6 centimetres

[CI 40 millimetres

[DJ 14 pascals

THE CENTER FOR VOCATIONAL EDUCATION
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[DI 23'niilligrains

SECIION D

15. Thefhetric, unit for liquid Measure -..

whicl replaces the fluid ounce is:

[Al litre

[131 millilitre

[C] gram

[DI hectare

16. The metric unit for liquidineasure

which replaces the gallon is:

[AI millilitre

[13) kilolitre

[DJ litre

[D 1 gram

27

Use this conversion table to
answer questions 17 and 18.

mm cm in.
..

mm cm in.

100

200

300

400

500

600

700

800

900

10

20

30

40

50

60

70

,80

90'

3.94

7.87

11.81

15.74

168
23.62

27.56

31.50

35.43

-,1

, 10

20

30

40

50

60

70

80

90

1

2

3

4

5

6

7

8

9

0.39

0.79

1.18

1.67

1.97

. 236

2.76

3.15

, 3.54

17. The equivalent of 610 mm is:

[A] 6.1 in.

[131 24.01 in.

[C11484 in.

[D in.

18. The equivalent of 18 cm is:

[A] 20,32 in.

[B] 45.72 in.

[DI 7.09 in._

[D I 315 in.

,TESTING METRiC ABILITIES
).
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ANSWERS TO EXERCISES AND TEST

EXERCISES 1 IHRU 6

The answers depend on the items

used for the activities.

EXERCISE 7

Currently accepted m'etric units of

measurement for each question are

. shown in Table 2. Standards in each

(1

occupation are being established

now. so answers may vary.

JEXERCIk 8

a) 2.6 cm e) 13.2 cm

b) 58.3 cm f) 80.2 cm

c) 9.4 cm g) 140.0 cm

,d) 68.0 cm h) 230.7 cm

EXERCISES 9 THRU 13

Tables are reproduced in total. An-

swers are in parentheses.

60

Exercise 9

metre

m

centimetre

cm

millimetre

mm
i

100 1 000.

(2 000)

(3w)
2 200

3 (am
9 1 (900) (9 000)'

(5) (500) 5 000

74 (7 400) (74 000

0.8 80 (800)

0.6 (60) 600

(0.025) 2.5 25

(0.148) (14.8) 148

(6.39) 639 (6 390).

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 10

millilitres

ml

,

litres

% I

3 000 3

'6 000 (6)

18 000) 4

(14 000) (14)

(23 000) 23

300 0.3

700 (0.7)

(900) 0.9

250 (6.25)

(470) 0,47

275 (0.275)

Exercise 11

litres millilitres

ml

8 8 000

(5 000),,

46 (46 000)

(32) .132 000

0.4 (400)'

0.53 (530)

(0.48) 480

Exercise 12

grams

g

kilograms

kg

4 000 ,, ' 4

9 000 (9)

23 000 (23)

(8 000)

300 (0,3)

275 (0.275)

Exercise 13

kilograms

kg

grams

g

7 7 000

11 (11 000)

(25) 25 000 :

0.4 (400)

0.63 (630),

(0.175) 175

Exercise 14

a ) 5 i ) 2000 mm

b ) 0,75 litre j ) 0,5 kg

c ) 50 mm ) 0,51itre

d ) 2.5 kg 1 ) 50 000 g

e ) 110 cm m) 1 000 cm

f ) 250 ml n ) 25 mm

g) lt o) 2250g
h ) 500 nil

EXERCISES 15 AND 16

The answers depend on the

items used for thkactivities.

EXERCISE 17

Part 1.

a ) 0,9 kg g ) 7,58 litres

b ) 3,8 litres h ) 0.47 litre

c ) 4,445 cm i ) 28.3 g

d ) 650 cm2 j ) 177.6 ml

e ) 45 kg kJ 3.66 m

f ) 45,72 cm 1 ) 2.25 kg

Part 2.

a ) 82.02 ft.

b ) 0,99 in.

c ) 1.97 in.

d) 14,02 m

e ) 1.27 mm

f ) 1,905 mm

g ) 101.6 mm

h ) 13,97 cm

i ) 9.44 in.

j ) 39,37 in.

Part 3.

a ) 2.25 kg

b ) 0.47 litre

c ) 0.45 kg

d ) 1.83 m

e ) 15,24 cm

TESTING METRIC ABILITIES

1. C 10. B

2. B 11. A

3.' C 12. C

4. B 13. B

5, A 14. A

6. D 15. B

7. D 16. C

8. D 17, B

9. B 18.. C

U. S. GOMA PRINTING OM:
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COKPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

Metre Sticks

Rules, 30 cm

Measuring Tapes, 1r50 cm

*Height Measure

*Metre Tape, 10 in

*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, get 0,5,
ulm1.25m1

Dry Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bkoom Scale

*Kilopm Scale'

*Platform Spring Scale

5 kg Capacity

10,kg Capacity

Balance Scale with 8.piece

taus set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

I.111;10ENTER FOR VOC ATIONAL EDUCATION

1he Ohm Wt. Unwersity 1%0 Kenny Road Calumbo Ohio 0210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by "*."

* Assorted Metric HardwareHex nuts, washers, screws,
cotter pins, etc.

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

* C. Vernier CaliperPocket slide type, 120,mm range
* D.

E.

MicrometerOutside micrometer caliper, 0 mm to 25 mm
range

Feeler Gage-13 blades, 0.05 mm to 1 mm range

F. Metre Tape-50 or 100 m tape

*

G.

H.

ThermometersSpecial purpose typed such as a clinical

thermometer,

Temperature DeVicesIndicators used for ovens, freezing/
cooling systemOtc.

* I. ToolsMetric open end or box wrench sets, socket sets,
hex key sets

Weather DevicesRain gage, barometer, humidity, wind
velocity indicators

' Pressure GagesTire pressure, air, oxygen, hydraulic, fuel,
etc.

L. VelocityDirect reading or vane type meter

M. Road MapState and city road maps

N. ContainersBuckefs, plastic contimers, etc., for mixing
, and storing liquids

* 0. ContainersB(1%es, buckets, cans, etc., for mixing and
storing dry ingredients

Most of the above items may be tained fromzlocal industrial,

hardware, and school suppliers. Also, check with your school distrit's
math and science departments and/or local industries for loan of their

metric measurement devices.

'Measuring devices currently are not available. Substitute devices (i.e,, thermometer)
may be used to complete the measurement task.

162

Tools and Devicei list
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REFERENCES

Let's Measure Metric, A Teacher's Introduction to Metric Measurement. Divi.

sion of Educstional Redmign and Renewil, Ohio Departmentof Educa.

don, 65 S. Float Street, Columbus, OH 43215, 1975, 80 pegs;$1.50,

must includexheck to state tremurer.

Activity.oriented introduction to the metric system deigned for indepen.,

dent or group intakes education study. Introductory information about

metric messurement; reproducible exercises apply metricconcepts to

common measurement situations; !Amatory activities for ladividuels or

grooPe. temPlIttel for making metre tape, litre box, squire centimetre grid.

Measuring with Meters, or, How to Weigh a Gold Brick with a Meter,Stick,

Metrication Institute of America, P.O. Box 236, Northfield, IL 60093,

1974, 23 min., 16 mm, sound, color; $310,00 purchase, $31.00 rental.

Film preents units for length, area, volume and mass, relating each unit

to many common objects. Screen overprints show correct use of metric

symbols and eue of metric calculations. Relationships among metric

measures of length, area, yiume, and MU are illustrated in interesting

and unforgettible ways.

Metric Education, An Annotated Bibliography-for Vocational, Technical and

Adult Eduiation. Product Utilization, The Center for Vocational Edu.

cation, The Ohio State University, Columbus, OH 43210, 1974, 149

Pages; $10.00, 8

Comprehensive bibliography of inkrUctional materials, reference mate-

rials end resource list for secondary, pok.secondary, teacher education,

and adult basic education. Instructional materials indexed by 15 occu

pational clutters, types, of materials, and educational level,

Metric Education, A Position Paper for Vocational, Technical and Adult

Education. Product Utilization, The Center for Vocational Education,

The Ohio State University, Columbus, OH 43210, 1975, 46 pages;

$3.00.

Paper for teachen, curriculum developers, and administrators in voca.

tional, technical and adult education. Covers issues in metric education,

the metric system, the impact of metrication on vocational and technical

education, implications of metric infraction for adult buic education,

and curriculum and instructional strategies.

Metrics in Career Education. Lindbeck, John R., Charlet A. Bennett Company,

Inc., 809 W. Detweiller Drive, Peoria, IL 61614, 1975, 103. pages,

$3.60, paper $2.70 quantity school purchase. .

Presents met c units and notation in a wellalustrated manner. Individual

chapters on etrics in drafting, metalworking, woodworking, power and

energy, grap ic arta, andhome economics. Chapters followed by several

learning activities for student use. Appendix includes conversion tables

and charts,
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Metric Practice Guide ASTM E38O72e. Ametican Society for Testing sad

Ukiah, 1416 Rue Street, Philadelphia, PA 19108, 1972, 84 p.,

$1.50, paper.

DetaBed prematation oa SI uniti and symbols, style Ind ussp, rules for

conversion and rounding. Appendices on tatinology, development of

unit; and conversion futon. Includes current base and detived SI

units, and approved deviation from SI.

Thking the Melts Out of Metrics. Metric Training Department, Creative

Universal, Inc., Tower 14, 21700 Northwestern Highway, Southfield, MI

1075, 1916, 4 book* $3,00each, $12.00 mt, diaconate.

*kid booklets preterits step.by.dep directions, question, answers on

how to read metric meaturement tools: micrometers, vemies calipers, tyke,

dial indicatom.

METRIC SUPIRS

Brown & Sharpe Manufacturing Co., Preeition Park, North Kinptown, RI 02852.

Industrial quality micrometers, steel Mao, screw pitch d thickness ppe,

quires, depth gages, caliper., dill indicators, conversion hharts and guidta.

Dick Mick Company, P.O. Box,1267, Galesburg, IL 614

Instructional quality rules, tapes, metre sticks, cubes, height meuures,

trundle wheels, maturing cups and spoons, personalmale!, gramIktioPso

wales, feeler and depth gages, beakers, thermometer., kits and other Alt.

Millimeter Industrial Supply Com., 162 Central Avenue, Farmingdale, L. I.,

NY 11735

Indukrial futeners, taps, diet, reamers, drill', wrenchm, rinp, bushlop,

calipers, steel rules and tapes, feeler gags.

Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932

Instructionsi quality and precition balances and odes, plastic alipen and

kickable gram cubes for beginners.

INFORMATION SOURCES

American National Metric Council, 1625 Massachusetti Avenue, N.W., Washington,

D C 20036

Charts, posters, reporti and pamphleta, Metric Reporter newsletter. National

metric coordinating council repreunting induttry, government, education;

professional and trade organizations.

Metric Committee', Nationil cal Minufacturealmociation (NEMA),

155 Est 44th Street, N. ork, NY 10017. .

Trade iodation, Publications concerningproduct standards and metric

changeover la electrical goods manufacturing.

National Bureau of Standar& Office of Information Activities, U.S. Department of

Commerce, Wathington, D C 20234.

Free and inexpensive metric charts and publicitions, also lends films and

&clays.


