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TEACHING AND LEARNING

THE METRIC'SYSth

This metric instructional 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 materiakyvere prepared with

the help of experienced.vocational teachers, reviewed by experts, tested

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

distribution.

Each of the rife iRlits of instruction contains performance objec-

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

text, exercises, and tables, In addition, suggested teachirig techniques

are included. At the back of this package are obj4ctive.based evaluation

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

materials nee6c1 for the activities, references, and a list of supplirs..

Classroom experiences with this instructiOnal Package suggest the

following teaching-learning strategies:

Let the first experiences be informal to Make learning' the metric'

system fusa._
.;

1.

2. Students learn better when metric units are ,ornpared to familiar

, objects. Everyone ,should learn to "thinlY metric." Comparing

metric units.to custoMary units can be confusing.

3.." Students will learn quickly to estiMate and measurein metric.units ,

.; by -doing."

4;: Students should have kperience with measuring activitig before

getting too much information.

5. Move through the units.in an order which emphasi#s, the sim

plicitv of the metric' syStern (e.g., length to area to volume).

6. TeaciAhe concept at a time' to' a'void overwiielmingStudents with
, ,

too much materiaL .

4 .
Unit 1 is a general introdUctionjo lhe metric.system of measure

ment which, provid6s informal, hands.on experiences for the students,

This unit enables'students to,becorne familiar with the basic .metric

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

set of mental references 'for metric values, The metric system of.nota-
,,

tion also is explained.

7

Unit 2 provides the metric terms which are used in this occupation`

and gives,experienCe wifh occuptional measurement tdsks,

'Unit 3 focuses on jobrelated metric equivalents and their relation.

ships.

Unit 4 provides experience with recognizing and using metric

instruments and tools in occupational measurement tasks, It also.pro.

vides experience id comparing metric and customary measurement in,

struments,

Unit 5 is designed to giVe students practice in converting custom'.

ary and metric measurements. Students should learn to "think metric"

and avoid comparing customary arid metric units. However, skill with

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

occupation. ,

Using These tnstructiónal Materials

/

4,

This package was designed to help students learn a core of know'.

edge abOt the metric Aysteth .which they will use on the job. The

exercis'es facilitate experiences with measurement instruments; tools,

and devices,used 'in this occupation and jol?.related tasks of estimating

and measuring. /

'This insHictional 'pa kage also was designed to accommodate a

variety of ind ial teaching and learning, styles. Teachers are encour

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

inforrnatioh shee. lay be given to studentS for self.study. References

may be used as supplemental resources. Exercises may be used in inde .

pendent ifudy, small groups, or wholecrass activities:. All of the

materials can be expanded by the teacher,

4

Gloria .S Cooper

el El. MagisoS

itois

.This publication was developed pursuant to cOntract No 0BU74,9335 with the

' Bureau of tccupgonal and Adult Educatioti U S. Department of Heaft.h. Educa .

lion and Welfare However, th'e opinions expressed herein do not necessarily

refled the position or policy of ,the U S. Of.fice ol Ekucation and no official

endorsement by the U S 01 fice of Education should N inferred.
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SUGGESTED TEACHINGSEQUENCE

1. These introductory exeses may require

two or three teaching periods for all five

areas of' measurement.

2. Exercises should be' followed in the order

given to beSt show-the relationship

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 Ativities.

Have the students estimate, measure, and

- record using Exercises 1 through 5.
,

6. Present information on nothtiop and

make Table,1 available.

7. Foltow.up with group discussion of

activities.

*Other school departments may have devices which

can be used. Metric suppliers are listed in the reference

section.
c

TNI cuirtm Fat vocAtIow Inwood

QBJECTIVES ,

,

i 4
1 1 't

The student will demonstrate.these skills for the Linear, Area,Nolurne of Capacity, Mass, and
Temperature Exercisek,usi4 the metric terms and Measurement deinces listed here.

, .

SKILLS .

I. Recogniu and use the .

unit and its symbol tor.

"z 2 Select, use, and read the

Appropriate measuring

° inctrumenu for:

3. .' State or sI ,r

physical referencejor:,

: ,

.
EXERCI.RES

,

I

(pp. 3.: 'I)

Area

(DO. 5:6)

Volume or Capacity

(PP.? . 8)

!dui

(0,9 ..I01

Temperature

(1).11)

I ' ,

milliMetu imml.'

'1 '

centimetre (cm)

I \
metre (ni)

,Ii

t- '.
4 '

i.._ -...

squire

tentimetre

,(crn
2

)

iquire

metre

(rn1I:

-4

. cub'ic centi:

metre. (emi)

cubic mgre
v(rn 3)

. hip (I)

millilitre (m1)

gurii' (g)

kilogram ', (kg)

i

deg,ree Celui

1°C)

,

Eatimite within 25%

of 'the yctual meuure

Z

heigkt, width, or

length of objects

the irea of

a even nutlet

4

.

'cipacity.of . ,

container's

a

,

, the mass of objecu

in grams and kilc)

grams

.
.

the temperature of

tlie lir or k liquid.

5. Read correctly

.

'.

I
, metra stick, metric,

tape i,asie, end

metri 'mkt*

i ,

,

-1

nuunempnta

on dusted

eolorneunessur.

in g.derices

I ltilopm scild\

and a granracalt
I i'

,
i ,

A C'tlsius thermometet

RULES OF NOTATION

1, Symbols are 4t capitized unless the unit is sipper nanie "(rnm not
,

2. 'Sytnbols are not followed by periods (th.norm.):

3. SObols are not follbwed b an s for istlals (25 g not 25 gs).

4. A space separates the,numerals floM tile unit symbols (41 not 4l).-
,

,

5. Spa.ces, notmrras, are'used to 'separate large numbers into groups of three
digits (45'271 km at 45,271 km).

y A zero precedes the d the number i less than one (0.52 g not .52 g).

7. Litre and metre can be pe either with an -re or -er ending.

information Sheet ri



METRIC UNITS, '17,Affil,,OLS, ANDIEFERENTS METRIC PRgFIXES,:

. Quantity Metric Unit
.

r

Symbol sdul Referents

Length , millimetre

.
mill Thickness of dime or,paper

clip wire ,

centimetre cm , Width of paper clip

met,R Height Of dqor about 2 m

kilometre km
r

12.minute walking distance
,

. ,

Area

'

.

.

square ,

centimetre

0 ..

,

crn

A

Area of this spaCe ,
1

A

square metre, mt Area of card table top

hectare f
,

ha Football field including sidelines

and end zone's.'

-

Volume `atid

tapacity
.

i
4

millilitre ',, ml .Teaspoon is 5 ml
.

.

litre

-

I A little more than 1 qqart

cubic

centimetre

r

cm3

,

Volume of this ccintainer

A

jer=7

I

1

/
,

cubic metre

(
m . A little rhore.than a cubic yard

.

Mass

,

,
.

milligram mg

,

.1

Apple seed about.10 mg, grain of

aalt,,1 mg
,

grant '..-, , ii, Nickel about 5'g

kilogram kg 2

,) .

Webster's Collegiate Dictionary

metric fon

(1 000 kilovams)

e

t .,
, 1

(Volkswagen Beetle 4
.

TM'E GENIE'R FOR %MCADOO/ E6UCAT1ON

1

Table'l-a

IN.
Multiples and

, Subinultiples

41101
Prefixes 11 , ' Symbols

1 000 000 =, 10') ,

1 000 = 103

100 = 102

10 =,101

,

Base Unit 1 = 1011

0.1 = lc'

0.01 = 10-2

. 0,001 10-3

ono ocil = 10-6

mega (mrgie)

kilo (kt31

heeto (helitO)

deka (dek'a)
f

.

deci (dgi)

certti (sh't1)

mir'llml 1

micro (milio)

h1 '

', k

h

da
.

c

m



LINEAR MEASUfiEM 'ENT ACTIVItIES

Metre, Centimetre; Millimetre

.1. 'THE METRE (m).

A. . DEVELOP A FEELING FOR THE SIZE OF A MP:T.RE

.1. 1. Pick up one of the metre

sticks and stand it up on the

floor, Hold it in place with

one hand. Walk around the

stick. Now stand next to

the stick. With your other

hand, touch yourself where

the top of the metre stick

comes on you,

T,HAT IS HOW HIGH A IiiRE IS!. ,

2, Hold one arm out straight

at shourtler height. Put

the metre stick along this

arm until the.end. hits the

'end of your fingeis. Mere

is the otier end of-the

metre stYk? Touch' your.

self at that end,

THAT IS HOW LON4A NIETRE IS!

THE CENTER FOR VOCATIONAL EDUCATION

\t
f

1 0

5

3. ,Choose a partner to stand

ariYour side, Move apart

so that you can putonp

end of a metre sti4 'On

,your partner's shoulder

and the Other end on

your shoulder. Look 'at

the space between you.

THF IS THE WIDTH OF A NETRE!

B. DEVELOP YOUR ABILITY Tij ESTIMATE IN NITRES

Now. you will improve your ability to estimate in metres.

Remember where the length and height of a metre was on your
body.

Vol' each of the following items:
l

Estimate the size of the items and write your estimate in e
EST TE column. Measure the size with yourmetre stick'''.

and writ the'answer in the MEASUREMENT column.

Deide how close your estimate was to the actual measure, if

your estimate was within 25% of the actual measure you are a
"Metric Mcve,l,"

1. Height of door knob...,

froin floor.

H t of door.

3. Length of table,

4. Width of table;,;-

Length of wall of'

this room.

6. Distance from

you to wall.

How Close

Estimate Measurement Were You?

1111) (111)

,
Exercise 1

(continued on next page)

' 1
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7u. HE (;NTINETRE (6,)°
. .

I 1

,

w There, are 100 centlmiltres in on melte. If there gte 4 Metres and
4 1

't 0 .3' centinietIv's, you Write 403 cmI(4 100 cM) + Thit =400 cm '
r

+ 3 cal

I
.1 0.7

bEVEL9 1.'EFLOIG FOR7HE SIZE OF A.CENTIXETRE

, Hol4;ietricrujer against Width of your thuminail:

'vv4e TM 4,

,

. , 2. sq oe your thin)) fr
'

04.

is3. 'Use the,inktiic 'ruler to fid the width'of your.palm. ,

cm

4. Measure your index or pointing finger: Howlorig is,it?

1.

.the first jo.nt to the end:, 'h

,

,rown..440.
,

your wrist with a tape measure. Mat is tdistan'.'.

lfiaxound it? (1. cm'

like the tape Measure to.find your Waist size:

0.

DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES.

You arnow
'

ready to estimites in centimetres. r or each of the

follo*g items, follow the procedures used for estimating in

metres.
r"

How.Close

Estimate Measurement Were Y 9

(cm) (cm)

<
11 THE MIRIMETRE

,
. I 6/

There lie 10.millimetres in brie centimetrre.. Whe measure

2 centimetres and
,
5`millimetress; you write 25 m[(2 x 10 mtn)

+ 5 mm = 20 mm mmt. There are 1 000 mm in.1 m.

1. Length of altaper

clip. ,f

2. Diameter (width)

5 of a,coin.

3. Width of a

Ipostage stamp,

. Length of a

pencil.

5. Width of a sheet .

of paper.

THE CINTEfl FON VOCATIONAL ItCATION

12

sal

A. DEVELOP EEl)N FOR Tn 'SIZE OF A NIILLIMETRE
, r

Usk a itiler marked in millimetre's, measure:

1.4

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

2. Thiclthes* yourfingemail. mm

T. Width Of your fingernail,

4, Diameter'iwidth)of a

5.

6. Width of a postage stamp 'mm

WTI

6 n

Diameter(thichess) of your pencil: ihm
1 A

01

a 1

DEVELOP YpUR ABILITY TO ESTIMATE IN ItILLIMETRES

You are now reicly.to estimate in tnillimetres. For each of the

following items, follow the profedures used for estimating in

metres. ,

How Close

Estimate Measurement Were YoU?

(mm) (mm)

1, Thiehess of a

nickel.

-
2. Diameter (thickness)

.., of a bolt:

3. Leilith of a bolt.

,4. Width.of a sheet

of paper. '

5. Tiickness of a bOard

r desk top.
tt

6. ThickneSs of a

button.

01110MP

P.

14111

4

%xercise 1

II

13
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AREA MFASUREMENT A6TIVITtES

Square Cdtimetre, Square Metre

WHEN YOU DESCRIBEIK AREA OF SPMETHING, YOU ARE
, SVING HOW,MANY VARES (AA I1,(E SIZE IT PAKES TO
COVER TliSURFACE,

1. THE SOARE 4NiTIMETRE (c& )

..r1 DEVELOP A FEELING FOR A S99ARE CENtIETRE'

1

1.. Take it clear plistic grid, DT use the grid on ic;ge 6.,

'4.5

1

a I

2. Measure the lehgth and width of oneof thPotimall
squares with a cehtimetre ruler'

'THAT IS ONE SQUAliE CENTIMETRE!

3. Place your fingernail over the grid. About hoil many

squares does ittake to Cover your fingernail?'
2

B. DEVELOP YOtht ABILITY TO ESTIMATE IN SQUARE

CEI;MIATREg ,

e
you are now r,eady to develop your ability to estimate r
in square centimetres.-

,.'.13.
Remember the size Of:a s41.1'are centithetre, For esh of the.4
following iteins,.follow the procedures used 'for' eArnating in
metres:

4: Place a c4in over the grid.; About hoW many squares
does it take tower the coin? _._cm2

5. Place a postage startip over,the grid. About how many

squares does it take to cover the postage stamp?

-Cm 2

)
6. Place an envelope Tyr the grid. About how many

squares clod it take to cover the' envelope?

a"
CM

2

7. Measure the length and width of the envelope in centi-

metres. Lehgth. 1 cm; width cm.

Multiply to find the area in square centimetres.

cm x cm LCffi. How
close are the ansWers you have in 6, and in 7.?

,

THE CENT!' II FOR VOCATIONAL EDUCATION

'41

,

4

,How 'Close
'Estimate ivkasurement Were You?

(c1111) A ( )

Index card. ,

2. Book .cover.

3'. PhOtogiaPh.

4. Window pane or

desk top.

10.1.mma
,

n.1. .7.4\111r.11.=1.4 ....

ImiamiLrbia.l i
THE SQUARE METRE 012)

A. )I-TELOP A FEELING FOR A SQUARE METRE

fi

1. ITape four metre sticks together to
(make

a square which
is one metre long and one metre' wide.

2. Hold the square up with one side on the floor to see how
big it is. 1

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

look. See how much floor space it covers.

4. Place the squaQ over a table top or desk to see how
inifch space itAers.

5. Place tk square against the bottom of a door. See how
, much the door it covers. How many squares would it
takIk to cover the door? , "m2

THIS IS HOW BIG A SQUARE METRE ISl°

Exqrcise 2

(continued on nelt page)
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'DEVELOP YOUR ABILITY1P;ISTIMATE IN SQUARE 1

METRES (

e now ready to estithate,in square metres. Follow the

pkcedures used for estiMatingii metres, c-

1. Door. ,

2. luBbeet of
newspaper, , 1

3, Chalboard or

'bulletin bold.

Floor.

5.

6. Wall chart or poster.

7, Side of file cabinet.

Haw Closi

Estimke Wasurement Vire You?
(m2 y. (m2 )

1 101=

iM1,p

'CENTIMETRE GRID
.

>

Exercise 2

1 6 17



VOLUME MtASUREMENT APICTIVITIES

Cubic Centimetre, Litre,. Millilitre, Cubic Metre

,THE CUBIC CENTIMETRE (cmi )

l
A. DEVELOP A FEELINd FOR THE cualc CENTIMETR

. \.
Pick up a colored plastic'cube. Measure 'its length,i

liert, and width in centimetres.

,
4 'TOT IS ONE CUI45 CENTIMETRE!

°

2. Find tke volume':4 plastic Hire box.

if Place a ROW of cubes against the bottom, of o

pf the box, How many Cubes fit.in the row?''

b. Place another ROW-of cubes against an adjo mg side

of the box. &ow many rows fit inside the box

7

0 1

B. DEVELOP YOUR ABILITY TO'ESTIMA'TEIIN CUBIC ,

CENTIMETRES

. T

"You are bow ready to deveiop yoifabilit to estimate
4 in cubic centimetres,

`(-

to makeone layer of cubes?

How man eubes in eaelr roW?

How many cubes in the lay6 in the bottom of,the

box?_
,

c. Stand a.ROW ofebes up against the side of the box

How rliny LAYERS wduld-fit in the box?

many cubes in each layerL___

How many cubes fit in the bOic altogether?

THE VOLUME OF THE BOX IS _CUBIC

CENTIMETIES.

d.Measure thelength, width, and height of the box in

centilitres. Length __L....crn; width .r_Lcm;
height cm. Multiplythese numbers to find

the volunr in cubic centimetres.

cm x cm x crn = cm

Are the answers the same inIkand cf.? ,

ocTHE CENTER FOP VOCATIONAL EDUCATION

1 8

Remember, e size of a cubic centimetre! For each of

he followin 4tems, ute the procedures for estimating in

metres.

Estimate Measurement

'(cr,3 ) (cm' ).

fLIndex card file
."t)

2. Foreecer containCe\r,

Paper clip

4, Box of staples.

.'111E LITRE 0)
'

A. DEVELOP A FEELING FOR A LITRE

,

How Close

Were You;

1. Take a one litre beaker and fill it with' wat.er:

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

.....isually do. How many cups do you fill?

THAT IS HOW MUCH IS IN 'ONE LITRE!

3. Fill the litretitaineiwith rice, '4

THAT IS HOW MUCH IT TAKES TO FILL /ONE
LITRE CONTAINER!

Exercise 3
(continued on next page)

1 9



t B. DEVELOP YOUR ABILITY TO ESTIMATE IN LIT

/
u are now read ,to develop your ability to estimate in

lama., To write o and on alf litres, you write 2.5 1, otit

. .
/4.5 litres. To te one-half litre, you vafite 0.5 1, or 0.5

, litre: To write t and Ilree-fourths litres, you write)

, 2.75 I, or 2.75 litres. ' %.,,/, ti
,

For each orthelollowing items, use the procedures for

estimating in metres?

1. Medium-size

freezer container.

e freezer

cqntainer.

3 Small freeier

container. \

4. Bottle or jug.
\\N ,

THE MILLkITRE iml)

-There are 1 000 millilitres in,one litre. 1 litre. 'Half
a litre is 50 nillilitres, ot 0.5 litre = 50 ml.

41,

, , How CloSe

pats; Mmurement

(I) (I)

A. DEVELOP.A.FDELOT FOR A MILLILITRE

I 1

B. .,DEVELOP YOIABIyTY TO ESTIMATE IN NALLILITRIS

You are now ready to estinte in millilitres. Follow the

. . procedures used foi: eitimating metres.'

1. Small juice cit.

2. Paper cup or tea

.cup

sop arink Zan.

4. Bottle.

3.

IV. THE CUBIC METRE IT )

A. DEVELOP AtEELING FOR A

Estimate Measurement

(ml) Oil)

MMV,M.

alaaml.nwkw

1. EXamine't ceniimetr; iibe." Anything which holds u

cm3 hplds1 ml.

\i
2. Fill a 1 millilitre measuring spOn with rice. Empty the

spoon into your hand. Careftilly pour the rice into a

small pile on a sheet i)f piper.

THAT iS HOW MUCH ONE MILLILITRE. IS!
ill ,

, 1 ,

3. Fill the 5 ml spdon h rice. Pour tlice intoanother
pile on t e sheet o er.

THAT I 5 Mf4ILITRES, OR.ONE TEASPOON!.
i

Fill t e 15 ml spoon wit? rice. Pour the rice into a third

pile on'the paper.

'THAT S 15 MILLILITRES, OR ONE TABLESPOON!

THE CENTER F VOCATIONAL EDUCATION
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How Close

%re You?
4

/
UBIC METRE

I. De Place a one metre square?n t e floor nekt to t,.! wall.

2. *fire a metre LIP)the

Picture a box that (vould fkrato that space.

THAT IS THE VOLUME OF ONUBIC METRE!'

.
B. DOELOP YOUR ABILe TO ESTIMATE IN' CUMC.

,

TRES

For each of.the follotving items, foituvkhe estimating proced-

urea used before.

e

1. Office desk,

2. File Cabinet.

3, Small roont

How Close

Estimate Measurement , Were You?

(nli ) (mi )

,
C

,,MaNdlly111.

Exercise 3 .



MASS OEIGIVO MEASUREMENT ACTIVIT
I,

Kilogram Gram'

The mass of an object is a Measure of the amount of matter in he
object. Thil amount is always the s'ame &less you add or subtract ire (
matter froiNhe object. Weight is the tern that Most people u whe

they'rflean mass. The weight oft object is affectfd by gravity; the

mass'of an obje6 is not. For e a le,the weight of a person on earth t-

r might be 120 pounds; that sam personVveight on the moon would be .

20 pounds.ghis difference is becauseth i pull of gravity on the moon ,

is less than Ithe pull of gravitypn eaii. 'A person's mass on the earth
/ and on the moon would be the fame. system does not

measure weightit measures mass. We use the teill mass here..

The'sy. or gram is g.

. The sym a for kilogram is kg.,

There are 1 000 grains in one kaegram, or 1 000 g =,1 kg,
t

idalf a kilogram can be written as.500 g,or
4'

A quarter of a kilogram can be written as 250

.5 kg.

or Q.251kg.

Two and threpourths kilograms is written as 2,75 kg. ,

I, THE,kILOGRAM (kg)

'DEVELOP A FEELING FOR THE MASS OF A KILOGRA

1 ogram box.,

2. Textbook.

3.. Bag of sugar,

4. Package of paper.

5. Your own mass.

Mass

(kg)

11

,111..11

°./9

s )

, 444,
,

B. C-DEVELOP YOUR ABILITY O ESTIMATE IN KILOGMmS

For the.following itims ESTIMATE the m objeq in
kilograms, then use the scale or balance find the exact mass ,

o; the object. Write the exact mass the ME1S1JREMENT

column. Determine how close estimate is:

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

Before You find the mass, notice how heavy the abject "feeIr

and compare the reading on the scale or balance.,

OCTHE CENTE-A FOR V00%11001. EDUCATION
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How Close

Estimate Measurenvnt Were You?

(kg)(kg)

1. Bag of rice.

2. Bag of nails.

3. Large purse or

'.briefcase.

4. Another person.

A few books. ..11

,)

.1ImasmilwomIMII .1,WIMM

M.1.0.0=1MI

Exercise 4
(continued on next par)

23
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fr

I

,I"

THE GRAM (g)

A. .DEVELOP A tEELING FOR :GRAM

1. Take a colored plastic cube. Hold,it in your Ciand.

y Shake the cube, in your palmls If shaking dict Feel the
f pressure On your hand when the cube is in n'i,otri, then

When it is notin motion. ,

THAT IS HOW HEAVY A GRAM IS!

a

Fr

`./\ B. .DEVELOP YOUR ABILITY TO ESTIMATE IN GLAMS

I, You alenow ready to improve Our ability to, estimAe in
;rains? Remember how heRy the 1 gram cube is,' heavy. 4

the t4gram cubes arT, andlioWheavy the fiy,e, grati cubes

are. For each.pf the, following items, tol).ow theprocedures
ed for estimating.in kilograms.

2, Take\ seebnci_Obe and attach it to the first. Shake the

cub s in first one hand and then the other hand; rest

th cubes near the tips of your fingers, Moving your

nd up and down. .,

THAT IS THE MASS OF TWO GRAMS!

3. tTake five cubesiin one hand and shake them around.

THAT IS THE MAS OF FIVE GRAMS!

1#0

THE CENTER F VOCATIONAL EDLk ATION

2t

fwo thumbtacks,

encil.

Twopage letter

and envelope.

Nickel.

5. Apple.

6. Package.of

'margarine,

Bow Close
tsiimate Melasurenient 'Were,You?

(g) (g)=, 11 IM

4



TEMPERATURE M.EASUREMENT ACTIVI*'S

Degree Celsius

I. DEGREE CELSIU.$ (°C)

Degree Celsius(°C) is the metric ineasure for temperature,

A. DEVE'LOP A FiiING FOILDiGREE

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

3

1. Fiiid 0 degrees.

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°6

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

room cool, warm, or about right?

3. Put sou hot water from the faucet into a container.

Find tike teinperature. °C., Dip )(Our finger

'quickly in and out of the water, Is the water very hot,

hot, or just warm?

4. Put soine cold water in a containerwith a thermometer.

Find the temperature. °C. Dip your finger into

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

'5. Bend your arm with the inside of your elbow around the

bottom of the thermo eter. After about three minutes

find the temperature. niC:, your skin ternSera-

ture is not as high as jour body temperature. ,

NORMAL BODY TEMPERATURE IS 37 DEGREES

CELSIUS (37°C).

A FEVER IS 39°C.

AVERY HIGH FEVER IS 40°C.

MI UNTO IC* VOCATIONAL EOUCATIM

2 6

f

11

131 DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

c4sIus'
`-\

For eacli item, ESTIMATE and write down howmany degrees

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

MENT. See how close your estimates and actual inets4re-

ments are.

1. Mirsotne hot and

cold water in a

container. Dip your"

finger into the

water.

Pour out sorr,Q of

the water. Add some

hot water. Dip your

finger Tit into'
the water.

1 Outdoor tempera-

ture.

4. Sunny window sill.

5. Mix of ice and water. (

6. Temperature at

floor.

7. Temperature at

ceiling.

Hdw Close

Estimate Measurement Were You?

(°C) (°C)

.10.11.

on

=mMIM .1=711.11a=1Mmli 4 3

Exercise 5

2 7
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UNIT

Q

OBJECTIVES

The student will recopize and use the metric

terms, units, and syrnbols used in this occupa.

tion.

Given a metric tinit, state it's use in this

occupation,'

Given a meastrn ent task in this occupa/

tion, select the'ippropriate metric unit

and measurement tool.

SUGGESTED. TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,

tapes, scales, thermometers,'etc.) and

objects related to this occupation.

2. DisCuss with students how to read the

to*.

3. Present and have students discuss'

Information Sheet 2 and Table 2.

4. Have students learn occupationally-

related metric measurements by complet-

ing Exercises 6 and 7.

Test performance by using Section A of

"Testing Nitric Abilities."

1/

00 THE CENTER !OR VOCATIONAL EDUCATION

28

METRICS IN THIS OCCUPATItN

Changeover tolhe metric system is under way. Large corporations are alr?dy using

.`metric measurement to Compete in the world market, The metric system has been used in
4,

.
(various

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

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

industries make this me* Changeover, employees will need to use metric measUrement

in job-related tasks.

Table 2 lists those metric terms ivhich are most commonly used in this occupation.

These terms are replacing the measuiement units used currently. What kinds ofjob-

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

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

ean add to the list of Uses beside each nietric tern .

Information Sheet 2

29
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Metric Units for Aviation Elec ronics

klu,kotity

t

Unit
1

Symbol Use

Length .

,

metre , m wire lengths 6

centimetre
,

,

,

cm

u

6v/ire lengths, tool lepths, locating

switch or box openings

millimetre

,

.

I

mm length and diameter of fasteners,

drill bit sizes, wrench sizes
,

Area
.

.,
, square millimetre

0

intn
2

capacitor Plate .
1/. .

square centimetre

d

' cm
I

.
.

installing equipment, switches,
,

control boxes . .

Volume/6pacity cubic metre m
3

.

installing equipment, switches,

control boxes
, 1

, N

cubic centimeye

Temperature
I

ks degree Celsius, ''
0
C. equipment specifications

Pressure kilopascal
c..-;

kPa equipinentifoicificetions, reading
.

cabin pressure .
.

Power' watt W lamp sizes, energy dissi9tion

ELECTRONIC COMPONENTS

9 mni

MINIATURE

CAPACITOR

ACTUAL SIZE OF COMPOOTS

TRANSISTOR

THE CENTER FOR VOCATIONAL EDUCATION \

5 mm

10 mm

TOP VIEW OF

INTEGRATED

CIRCUIT

4 mm

10 mm (

T
1/2 W RESISTOR

Table 2

30 31
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TRYINGOUT METRIC UNITS

32

To give you practice with metric units, first eitimate the measure-

.ments of the items below. Write dbwn your best guess next to the. item,

Then actually measure, the item and write down your answers ,using the

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

Estimate Actual

Length

1. Palm width

2. Hand span

3. Your height

4. . Wing span'

5. Space between the.wheels

6. Wheel height

7. Cabin height

A

8. Fuselage

9. Propeller

Area

10. Wing

11. Parking spot

, 12. Cabin

13. Hangar

. 14. Control box

.VOliunelCipaaity

15. Small 'bottle

got 01 1[ 2 ,..-vr

I16. Measuring cup

17. Milk cohtainer

Estimate Actual

18. Small can

19. Bucket

20. Small box

21. Tool tray

22. Switch

Mass a

23. TatboOk

24, Nickel

25. Yourself

26. Box of nylon washers

27. A litre of water (net)

28. Switch

Temperature

29, Inside

30. Outside

31. Hot tap water

32. . kidloitatf4nmatter

33. Engine temperature

THE CENTER FOR VOCATIONAL EDUCATION Exercise 6

33
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FLYING wqrs METRICS

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

what measurement to use in the following situations.

.0'

1. Distance froth clenter of cabin

or cockpit4e fin

2. Miniature capacitor length,

3. Height of antennapast .

4. Width of aileron

5. l?igneter of spinner

6. Height of fin

7. Width of instniment panel ,

8. Diarneter of the panel
ammeter .

,I., 9. Dimensions of the motor ,-

. generator:
.P

a) Length

b) Width

c) Height

Batteiy compartment capacity
5t,

11. Dimensions ocradio transmitter-, ,

receiver:
-J

,a) Length

b) Wrdth

c} Height '

12. Area of workbench

13. Diameter Of the radar picture

tube

14, Mass of the headset

15. Integrated circuit width

16. Transistor diameter

17. Le of 1/2 watt resistor

18. Power output of engine

THE CENTER FOR yOCATIONAL EDUCATION

34

Exercise 6

15
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T
OBJECTIVE

The student will recognize and use mete

rk equivalents.

Given a metric unit, state an equivalent

in alarger or smaller metrit Alt

SUGGESTED TEACHING SEQUENCE

1.16 Make available the Infornglion Sheets

. 8) and the associated Exercises

(8 14), one at a time.

2. vAs 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."

MEN FOA VOCATIONAL' EDUCATION

1ETR1C-METRIC E'QUIVALENTS

Centimetres and MillimetrPo

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 01 cm (one-tenth of a centimetre). This means that

mm.0.7 cm,so57mm 5cm+7mm
= 5 cm + 0.7 cm

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

Noir measure the paper clip. It is 34 mm. This is the same as 3 cm + mm. Since each
millimetre is 01 cm (one-tenth of a centimetre), 4 mm = cm. So, the paper clip is
34mm= 3 cm+4mm

= 3cm4 0.4 cm

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

Now yoU try some.

J
Information Sheet 3

a ) 26 mm = cm e ) 132 mm = cm
0

b ) 583 mm 7- cm f ) 802 mm = cm

c ) 94 mm = cm.: . g ) 1 400 mm = ....... cm

d ) 680 ram cm h) 2307mm .= cm,

Exerciie 8

37
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Metres, Centimetres,, and Millimetres

There are 100 centimetres in one meta. Thus,

2 m 2.x 100cm 200cm,

3m 3 x 100cm 300cm,

8m 8 x 100cm= 800cm,

36m 36 x 100 cm 3600 cm.

There are,,1 000 millimetres in one metre, so

im. 2x1000mm 2000 mm,

43m= 3x 1000mm= 3000mm,

6m 6 x1000min= 6000mm,

24 in 24 x 1 000 mm 24 000 mni

From your work with decimals you should know that

onehalf 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

(twentyfive hundredths of a centimetre),

This means that if you :'i;ant to change threifourths of a metre to

millimetres, you would multiply by 1 000. So

0.75 m = 0,75 x 1 000 mm

x 1 000 mcn

1 000

= 75 x 100 mm

= 75 x 10 mm

= 750 mm. This means that 0.75 m = 750 mm,

Fill in the following chart.

Information Sheet 4

metre

m

centimetre

cm

millimetre

mm
,

1 100 1 000 ,

2 200

3

9

5 000

74

0.8 80

0,6 600

2.5 25'

148

639

THE CENTEA FOA VOCATIONAL IDUCATION

Exercise 9

(77
Millilitres to Litres

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

2 000 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 way to change milli.

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

1 000

1 000 ml ITO litre 4 1 litre.,.
Or'

2 000 ml
2 000 41

es.2 litr
MOO litres-

And, as a final example,

28 000 ml litres 4028 litres.
000

28 000

0

What if Something holds,500 mll? How many litres is this? This is

worked the same way,

0 500
, 500 ml 170.6 litre = 0,5 litre (five4enths of a litre ). So 500 mi.+

is the same as one.half (0,5) of a litre.

Change 57 millilitres to litres, Id

57 4010
57 ml Tom litre = htre (fiftyseven thousandths of a

t
litre),

Informatio Sheet 5

Now you try some. Complete the following charts

millilitres

(m1)

144f

litres

(I)

3 000

6,000

14 000

23

300 0.3

700

0,9

250

0,47

275

Exercise'10

39
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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 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 x 1 000 ml = 650 ml.\,

Information Sheet 6
S/ow you try some. Complete the following chart.

litres

I

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 is the .same as 5 kg,

100 g is the same as 0,1 kg, and so on.

To change from gramsto kilograms, you use the same procedure for

changing from millilitres to litres.

Information sheet 7
Try the follOwing ones.

40'

OC,THE CENTER FOR VOCADONAL EDUCATION

grams

g

'Wog/3ms

kg

4 000 4

9 000

23 000

300

215 Exercise 12

Kilograms to Grams

To change ki14ams 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.

'I,

Complete the following chart.

kilograms '

kg

grams

g

7 7 000

11

25 000

0.4

0.63

175

Information Sheet, 8

Exercise 13

Changing Units at Work

Some of the things you use in this occupation may be meffired in

different metric units. Practice changing each of the following to

metric equivalents by completing these statements.

a ) 200 cm of wire is

)160mlofsolution1s 1

) 4 cm diameter waveguide is mm

d ) 1 500 g of hardware is kg

e ) 120 mm wide instrument panel is cm

f ) 0.75 litre of lubricating oil is Ml

g ) 1 000 kg of transiittgr is

h ) 2 ni boardis mm

) 500 g of solder is.
kg

j ) 500 ml of epoxy cement is

k 10 pi of wire is cm

1 ) 4.6 cm diameter pipe is mm

rn) 2 400 mm wall panel length is cm

Exercise 14 4 1
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UNIT 19i.
SELECTING AND USINd

METRiC INSTRUMENTS , TOOLS AND DEVICESdaIECTIVE

'the student will recognize and use

instruments, tools, and devices for meas

urement tasks in aviation occupations.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and' Customary.

Given an aviation measurement task,

select and use an appropriate tool,

instrument or device.

Given a metric measurement task,

judge the metric quantity within

25% and measure within 5% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Cuitomary measur

ing tools and devices (rules, scales, ° C

thermometer, drill bits, wrenches, mi.

crometer, vernier calipers, feeler gages)

and display in separate groups at learning

stations.

2. Have students examine metric tools and

instruments for distinguishing character-

istics and compare them with Customary

tools and instruments.

3. Have students verbally describe charac

teristics.

Present ormake available Information

Skeet 9.

Mix metric and Gtistomary tools or

equipinent at learning station. Give

studeAs Exercises 15 and 16.

6. 'kst performance,by 'using Section t

of 'Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION

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

damaged materials, or injury to self or fellow workers. For example, putting 207 pounds per

square inch of pressure (psi) ilia tractor tire designed for 207 kilopascals (about 30 psi) could

cause a fatal accident. Here are some suggestions:

1. Find out in advance whether Customary or metric units, tools, instruments°, or pro .

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 gages such as m, mm, kg, g, Oa, etc.

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

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.

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

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

A.nimom

Information Sheet 9

43
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WHICH TOOLS FOR THE JOB? MEASURING UP IN AVIATION ELECTRONICS

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 measurement tools to the appro-

priate precision of the tool, instrument, or task.

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

devices to:

1. Mount an antenna mast.

2. Install the radio transmitter.

3. Install external microphone jack on. airplane.

4. Replace panel ammeter with suitable replacement,

5. Install a motor generator,

,

6. Cut off enough wire for the antenna transmission line.

7. Replace the receiver on-off volum control.

8. Cut hole irthe instrument panel to mount a VU meter.

9. Replace the bearing in the motor generator.

, 10. Replace the brushes in the motor generator.

ae

11. Replace a microphone cord.

12. Install a chassis mounted connector,

13. Replace a set of instrument knobs.

14. Rewire interior cabin .lights.

4 1

THE CENTER FC41 VOCATIONAL EDUCATION

Forte tasks below, estimate the m

within 25% of actual measurement, and

measuring to Within 5% of actual measu

etric measurem

verify the estim

rement.

ent to

ation by

Est :nate 4' Verify

1. ScI,t, the mounting screws

for a par,el meter.

2. Find the size of the motor

generatPr brushes.

3. The diameter of the motor

generator armature bearing,

4. Replace a rotary switch in

the instrument panel.

5. Install the proper mike jack

to match the mike plug.

Replace the transmitter unit

with another one.

7. Prepare an order for the

fasteners needed to install a

receiver in an airplane.

8. Write a work order tor the

repair of a motor generator

with_worn bearings,

9. Write a purchase order for

the drill bits needed to install

a long wire antenna.

10. The shaft length and diameter

of a radio control.

Exercise 15 Exercise 16

4



OBJECTIVE
4 4.

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 containers of

materials,

2, Present or make available Information

Sheet Wand Table 3.

3. Have students find approximate metric-

Customary equivalents by using

Exercise 17.

4. Test performan6 by using Section D of

"TestIng Metric Abilities."

7
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r
METRIC-CUSTOMARY EQUIVALENTS

During the transition period there will be a need for finding equivale

Conversion tables list calculated equivalents between the two systems. Whe

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

between systems,

close equivaler

1, Determine which conversion table is needed.

21

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. Read the equivalenis) from the next column.

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

you can use for practice in finding approximate equivaleAs. Table 3 can be used with Exercise

17, Part 2 and Part 3.

Below is a table of metric-Customary equivalents which tells you what the metric replace-

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

symbol k means "nearly equal to."

1 cm k 0.39 inch 1 ineh k 2.54 cm 1 mk 0,2 tsp 1 tsp 5 ml

1 m k 3.28 feet 1 foot k 0.305 in 1 ml k 0.07 tbsp 1 tbsp k 15 mi
1 m 1.09,yards 1 yard k 0.91 m 11k 33.8 floz 1 fl oz 29.6 ml

1 km 0.62 mile 1 mile k 1.61 km; 1 k 4.2 cups 1 cup k 237 ml
1 cm2 k 0.16 sq in 1 iq in k 6.5 cm' 1 k 2.1 pts 1 pt 0.47 l
1 in2 k 10.8 sq ft 1 sq!ft k 0,09 in' 1 1 k 1.06 qt 1 qt 0.95 l
1 m2 k- 1.2 sq yd 1 sq yd k 0.8 in2 11k_0...26 gal ,lgalk 3.791

1 hectare k 2.facres 1 acre k 0.4 hectare 1 gram k 0.035 oz 1 ozk 28.3g
1 cm3 k 0.06 cu in 1 cu in k 16.4 cm' 1 kgk 2.2 lb 1 lb k 0.45 kg
1 m3 cu ft 1 cu ft k 0.03 in3 1 metric ton k 2205 lb 1 ton =907,2 kg
1 m3 k 1.3 cu yd 1 cu yd.k 0.8 in3 1 kPa 0,145 psi 1 psi k 6.895 kPa

LRedeAdapted from Let's Measure Metric. A Teacher's Introduction to Metric MeasUrement. Division of Educational
sign and Renewal, Ohio Department of Education, 65 S. Front Street:Columbus, OH 43215, 1975.
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'CONVERSION TABLES

MILLIMETRES TO INCHES

mm Inches mm Inches Inches mm

r-

Inches

100 3.93 10 0.39

,

1 0,04 0.1 0,004

200 7.87 0.79 2

.,

0,08 0,2 0.008

300 11.81 30 1.18 3 0.12 0.3 0.012

400
#

15,74 40 1.57 4 0.16 0.4 0.016

500 19.68 50 1.97 5, 0,20 0.5 0.020

600 ' 23.62 . 60 2.36 0.24 0,6
0

0,024

700
,,'; 27.56 70 2.76 7 0.28 0,7 0.028

800 31.50 80 3.15 0.31 0.8 0.031 :

900
k

35.43 3.54 9 0.35 0,9 0.035

1 Namm or 1 metre = 39.37 inches

INCHES TO MIL TRES

Inches
r

inn - lphes mm Inches mm Inches mm

1 25.4 0,1 2,54 .01 0.25 .001 0.03

2 50.8 0.2 5.08 .02, 0.51 .002 0.05

3 76.2 0.3 7,62 .03 0.76 .003 0.08

4 101.6 0.4, 0 10,16 1.02 .004 0.10
a

5 127.0 0.5 12,70 .05 1.27 .005 0.13

6 152.4 0.6 15,24 .06 1.52 .006 0.15

7 177,8 0 7 1 17.78 .07 1.78
,

.007 0.18

8 c 203,2 0.8 20.32 .08 2.03 .008 0.20

9 228.6 0.9 22,86 .09 2,29 .009 0.23

10 inches = 254 mm

12 inches or 1 feet = 304,8 mm or 30.48 cm

THE CENTER FOR VOCATIONAL EDUCATION Table 3
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ANY WAY YOU WANT IT

1. You are working in an aviation electronics service shop. With
the change to metric measurement some of the things you

order, sell or use are marked only in m'etric units. You will

need to be familiar 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 10 and give the approximate metric

quantity (both number and unit) for each of the following

Customary quantities..

a )

h )

c )

d )

e )

f )

g

h..)

i )

j )

k )

1 )

m)

n )

,

Customary Quantity Metric Quantity

1 pt. of solvent

1 lb. of grease

35 ft. of cable

14(n. of hook-ug wire .

2 ft. of wire lead

4 R. oz. of epoxy glue.
N.

6 in circuit board ,
,

1 in. screw

1 lb. of hand cleaner

4 fl. oz. of silicone spray

two-mile range

.4 pacing

2 in. clealrance

8 in. mounting bracket .

the conversion tables from Table 3 to convert the followin :

a ) 6 mm

h ) 50 mm_

inches

inches

C ) 610 mm inches

d ) 1 inch nun

e ) 2.006 inch mm

f ) 0.75 inch mm

Complete the Requisition Form using the' items listed. Convert

the customary quantities to metric before filling out the farm.

CompIete all the information (Date, For, Job No:etc.).\ Requisition one of each of the follOwing:

a ) 100 ft. roll of hook-up wire

b ) 1 lb. spool of solder

c ) 1 pint of control cleaner

d ) 1 roll of 3/4 inch insulating tve
e ) 1 box of l inch 4 amp fuses

REQUISITION

For

Date

Job NO.

Deliver to

Date Wanted

QTY UNIT ITEM

Requested by

Approved by

,

THE CENTER FON VOCATIONAL EDUCATION
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SECrION A

1, One kilogram is about the mass

6, The correct way to write twelve

thousand millimetres is:

of a: (A) 12,000 mm,

[Al nickel (B) 12.000mm

(13 I apple seed 1C) 12 000mm

[CI basketball [DI 12 000mm

(DI Volkswagen "Beetle"
SECTION B

2. A square metre is about the 7. A board 20 centimetres wide
area of: is the same as:

[Al 0,2 millimetre

B) 200 millimetres

(Cl 2 millimetres

[DI 2 000 millimetres

[A 1 this sheet of paper

(B) a card table top

ICI, a bedspread

(D) a postage stamp

3. The length of bcilts and screws

is fneasured in:

(Al metres

(B1 millilitres

[C)

[DI grams

4. Cabin pressure is me ured in:

[A ] kilograms

(131 grams

[CI millilitres

(DI kilopascals

5. The correct way to write twenty

grams is: .

( A ) 20 gms

(B) 20 Gm.

(C) 20 g.

[DI 20 g

8. A 250 millilitre bottle of control

cleaner is the same as:

(A) 2.5 litres

(BI 0.025 litre

[CI 0.25 litre

(D) 25 litres

SECTION C

9, For measuring in metres you

would use a:

(Al pressure gage

(B) container,

[CI thermometer

(DJ tipe

10. For measuring in millimetres '

you would use a:

[A] pressure gage

[B ) rule

[CI. scale

[DI 'container

THE CENTER FOR VOCATIONAL EDUCATION

11. Estimate the length of the line

segment below:

[AI 23 grams

( B ) 6 centimetres'

[CI 40 millimetres

[D I 14 pascals

12. Estimate the length of the line

segment below:

1-----1

(A) 10,millimetres

[13). 4 centimetres

[CI 4 paicals

(DI 23 milligrams

SECTION D

13. The metric unit which replaces

the fluid ounce is:

[A l gram

[B1 hectare

[CI . inillhitre

[D I litre

14. The metric unit which replaces

pounds is;

[Al litres

[B1 kilograms

[C] grams

(D) metres

Use this conversion table to
answer questions 15 and 16.

Atm in. mm in.

lo 0.39 1 0.04

20 0.79 2 ' 0.08

30 1.18 3 0.12

\-40 1.57 . 4 0.16

40 1.97 5, 0.20

60 2.36 6 0.24

le ' 2.76' 7 0.28

80 3.15 8 0.31

90 3.54 9 0.35

100 . 3.94

15. The equivalent of 75 mm is:

(A) 29,6 in.

[BI 2,96 in.

(CI .75 in.,

[D] 7.5 in.

16. The equivalent of 25 mm is:

[A] .99 in,

[81 2,5 in.

[CI 4 in.

[D] .25 in,

TESTING MEtRIC ABILITIES
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ANSWERS TO,EXERCI, AND TEST

EXERCISES 1 THRU 6

The answers depend on the items
used for the activities.

EXERCISE 7

Currently accept etric units of
measurpent for eac1q,uestion are
showni Table 2. Standads in.each
occupation are being established
now, so answers may vary,

EXERCISE 8

a) 2,6 cm el 13.2 cm
b I 58,3, f) 80.2 cm
cl 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.

Exercise 9

metre,

m

centimetre
J

cm
Millimetr.e

mm

1 Mo.' 1 000 (
2 200 , (2 000)

3 (300).' (3 000).

9 (900) . (9 000)

(5) (500) 5..000

74 (7 400) 174 000)

0.8 80 800

0.6 (60)-- Hai
10.025 c

(0.148 I 11 , 148

16.39) 639 (6 390),

THE CENTER FOR VOCATIONAL EDUCATION
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Exercise 10

millilitres

ml

litres

1

3 000

..

6 000 (6)

(8no) 7 8
114 000) (14)

(23 NO) 23

: 300 0.3

700 (0.7)

(900) 0.9

250, (0,25)

(470) 0.47

275 (0.275)

Exercis 11

litres

I

millilitres

ml a

8 00
5 (5 000)

( 46 (46 000)

(32) 32 000

0.4 (400)

N.53 (530)4

(0.4i) 480

Exercise 12,

grams

g j ,

kilograms

kg

4 000

9 000+ . (9)

23 000 ,(23)

(8 000), 8

, 300 i 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) 2m h) 2600mm
b ) 0.151itre i ) 0.5 kg

c ) 15 nim j ) 0.5 litre

d) 1.5kg\ k) 1000cm
e j 12 cm 1 ) 25 mm

f ) 750 ml m) 240 cm
g ) 1 t

EXERCISES 15 AND 16,

The answers depend on tht
items used for the activities.

EXERCISE 17

Part 1.

a ) 0,47 litre h ) 2.54 cm

b ) 0.45 kg i ) 0.45 k

c ) .10.675 m j ) 118.4 h,1

d ) 35.56 cm k ) 122 km

e ) 0.61 m 1 ) 10,16 cm

f ) 118,4 ml m) 5.08 cm

g ). 15.24 cm n ) 20,32 cm '

25

A 1

Part 2.

a ) 0.24 in,

b ) 1.97 in.

c ) 24.01 in.

d ) 25.4 mm

e ) 50,95 mm

f ) 19,05 mm

Part 3.

a ) 30:5 ni

b ) 0.45 kg

c ) 0.47 litre

d ) 1.905 cm

e ) 2.54 cm

TESTING METRIC ABILITIES

C 9. D

2. B 10. B

3. C 11. B

4. D 12.

5. p 13. C

6. b 14. B

7, B 15. B

8. C 16. A

U. S. 60VEINME1 PIING VICE: 1976-757-069/6109 Region Nu, 5_
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1 SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

LINEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Heght Measure

*Metre Tape, 10 rn

*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,;
1 ml . 25 ml

Dry Measure, set of 3,

.50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*Kilogram Scale

*Platform Spring Scale

5 kg Capacity

10 kg Capacity.

Balance Scale with 8.piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

THE CENTER FOR VOCATIONAL EDUCATION

O0 State Umvel.tv I%() Kerry Road Colurnout OW 010

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 "*."

* A. Assortd Metric HardwareHex nuts, washers, screws,
cotter pins, etc.

* B. Drill BitsIndividual bits or sets, 1 min to 13 mm range
C. Vernier CaliperPocket slide type, 120 mm range

* D. MicrometerOutside micrometer caliper, 0 mm to 25 mm
range

E. Feeler Gage-13 blades, 0.05 ram to 1 mm range
F. Metre Tape-50 or 100 m tape

G. TherniometersSpecial purpose types such as a clinical

thermometer

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

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

J. Weather DevicesRain gage, barometer, humidity, wind
velocity indicators

K. ' Pressure 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 .

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

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

hardware, 'and school suppliers. Also, check with yourschool district's
math and science departments and/or local industries for loan of their
metric measurement devices.

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

t4)

5 Tooli and Devices List
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REFERENCES
Let's Measure Metric, A Teacher's Introduction to Metric Measurement, Divi .

sion of Educational Redesign and Renewal, Ohio Department of Educa

tion, 65 S. Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,

must include check to state treuurer.

Activityoriented introduction to the metric system designed for indepen .

dent or group inservice education study. Introductory information about

metric measurement; reproducible exerciRs apply metric concepts to

common meuurement situations; laboratory activities for individuals or

groups. Templates for making metre tape, litre box, square centimetre grid.

Measuring with Meters, or, How to Weigh a Gold Brick with a Meter-Stic:k.

Metrication Institute of America, P,0,13ox 236, Northfield, IL 60093,

1974, 23 min., 16 mm, sound, color; $310.00 purchase, $31.00 rental.

Film presenth units for length, area, volume and masa, relating each unit

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

symbol' and ease of metric calculationa. Relationships among metric
measures of length, area, volume, and mau are illustrated in intereating

and unforgettable ways.

Metric Education-In ,4nnotated Bibliography for Vocational, Technical and

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

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

pages; $10.00.

Comprehensive bibliography of instructional materials, reference materials

and resource list for secondary, postiecondary, teacher education, and

adult baaic education. Instructional materials indexed by 15 occupational

clusters, 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 teachers, curriculum developers, and achninistraton in vocational,

technical and adult education, Covers issues in metric education, the metric

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

implications of metric instruction for adult basic education, and curriculum

and instructional strategies,

.11e1rics in Career Education. Lindbeck, John R., Charles A. Bennett Company,

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

$3.60, paper; $2.70 quantity school purchase,

Presents metric units and notation in a wellillustrated manner. Individual
chapters on meirics in drafting,' metalworking, woodworking, power and

energy, graphic arts, and home economics. Chapters followed by several

learning activities for student use. Appendix includes conversion tables

and charts.

Taking the Tricks Out of Metrics, Metric Training Department, Creative

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

48975, 1976, 4 booklets; $3.00 each, $12,00 set, discounts,

Series of booklets presents stepby.step directions, questions, answers on

how to read metric measurement tools: micrometers, vernies calipers, rules,

dial indicators.
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METRIC SUPPLIERS

Brown and Sharpe Manufacturing Co,, Precision Park, North Kingstown, RI 0285:

Industrial quality micrometers, steel rules, screw pitch and thickneu gaga,

squares, depth gages, calipers, dial indicators, conversion charts and guides.

Dick Blick Company, P.O. Box 1267, Galesburg, IL 61401

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

trundle wheels, measuring cups and spoona, personal scales, gram/kilogram

scales, feeler and depth gages, beakers, thermometen, kits and other aids,

Millimeter Industrial Supply'Corp., 162 CentralItvenue, Farmingdale, L. I.,

NY 11735

i
industrial fasteners, taps, dies, manias, drillkwrenches, rings, bushings,

calipers, steel niles and tapes, feeler gages.

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

Instructional quality and precision balances and scales, plastic calipers and

stackable gram cubes for beginners.

INFORMATION SOURCES

AmericaiNational Metric Council, 1625 Massachusetts Avenue, N.W., Washington,

DC 20036

Charts, pceten, reports and pamPhlets, Metric Reporter newsletter. National

metric coordinating council representing industry, government, education,

professional and trade organizations.

Metric Study Committee, Electronic Industhies Association, 2001 Eye Street, .

N.W., Washingten, D C 20006

Trade association. Publications concerning product standards and metric

changeover in electronics manufacturing. 6

!National Bureau of Standards, Office of Information Activities, U.S. Dartientbt

Commerce, Washington, D C 20234.
,

Free and inexpensive metric charts and publications, also lends.films and )1

displays. ,


