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exercises, and tables. In addition, suggested teaching techniques are
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facilitate experiences with measurement instruments, tools, and
devices used in this cccupation and job-related tasks of estimating
and measuring. Unit I, a general introduction to the metric system of
measurement, provides informal, hands-on experiences for the
students. This unit enables students to become 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 nctation also is explained. Unit 2 provides the metric
terms which are used in this occupation and gives experience with
occupational measurement-tasks. Unit 3 focuses on job-related metric
equivalents and their relationships. Unit 4 provides experience with
recognizing and using metric instruments and tools in'occupational

measurement lsks. It also provides experience in ccmparing metric

and custou :easurement instruments. Unit 5 is designed to give

students p. .,ce in converting customary and metric measurements, a
skill consiuered useful during the transition to metric in each

occupation. (HE)
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TEACHING AND LEARNING

THE METRIC SYSTEM

This metric,instructional package was designed to meet job.-related

metric measurement needs of students. To use ftis package students

should already 'know the occupational terminology, measurement

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

help of experienced vocational teachers, reviewed by experts, tested

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

distribution,

Each of the five units of instruction contains p' formance objec-

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

text, exercises, and tables, in addition, suggested teaching techniques

are included. At the back of this package are objective-based evaluation

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

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

Classroom experiences with this instructional package suggest the

following teaching-learning strategies:

1, Let the first ,xperiences he informal to make learning the metric

system fun.

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

objects. Everyone should learn to "think metric." Comparing

metric units to customary units can be confusing.

3. Students will learn quickly to estimate and measure in metric units

brY "doing."

4. Students should have experience with measuring activities before

getting too nuich info4nation,

5. Nlove through the units in an 'order which emphasizes the sim-

pkity of the metric system (e.g., length to area to volumel.

6. Teach one concept at ,a time to avoid overwhelming students with

too much material.

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

ment which provides informal, hands-on experiences for the students.

This unit enables students to become 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 )s explained. .

Unit 2 provides the nietric taps which are used in this occupation

and gives experience with occupational measurement tasks.

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

ships,

Unit 4 provides experience with recognizing and using metric

instruments and tools in occupational melasurement tasks. ft also pro-

.vides experience in comparing metric and customary measurement in-

struments,

Unit 5 is designed to gr:e students practice in converting custom-

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

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

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

occupation,

Using These. Instructional Materials

This pacl;iage was designed to help students learn a ('ore 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 tasks of otimating

and measuring.

This instructional package al.!) was designed to accommodate a

variety of individual teaching and ,ning styles. Teachers are encour-

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

information sheets may be given to :ocents for self-study. References

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

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

materials can be expanded by the teacher.

ml.11=.

Gloria S .Cooper

Joel H. lagisos

Editors
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UNIT OBJECTIVES

The student will demonstrate these skills for t. Linear, Area, Volume or Capacity, Mass, and

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

SUGGESTED TEACIIING SEQUENCE

1. 'Fhese introductory exercises may require

two or three teaching periods for all fiVe .

areas of measurement.

2. Exercises should be followed in the order

given to hest show the relationship .

between length, area, and volume.

Assemble the metric measuring devices

(roles, tapes, scales, thermometers, and

measuring containers) and objects to he

rneasurd.' .

4, Set up the equipment at work stations

for use hy the whole class or as individu .

alized resource activities.

5. !lave the students estimate, measure, and

record using Exercises 1 through 5.

Present information on notation and

make,Table 1 available.

7. Follow up with group discussion of

activities.
MO.

_...... . .

'Other qhool &pigments my have devico which

can be used Nleiric sqphers are lisled in the reference

section,

NE CENTER FOR VOCATIONAL EDUrATIOAI
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SKILLS

lipeognue old use the

unit and its ss'inbol for

2 Select, use, and read the

appropriate measuring

instruments for:

1 Suite or show a

physical reference for

EXERCISES

1,inear

Ipp 3.41

Area

(pp 5.6)

Volume or Capacity

(PP 7 8)

5lass
..,

(pp. 9 . 10)

Temperature

I p. 111

toillanore i Milli

, centimetre (cm)

metre (m1

square

ciannmetre

(cm')

square

metre,

Im' I

ruble centv .

1,
metre (cm i

cubic metre
1

lm 1

litre (I)

millilitre lmll

giam Igl

kilogram (kg)

.

degree Celsius

1' CI

,

.

Estimate within 2h',

of the actual measure

height, width, or

length of ()lintels

the area of

a given surface

capacity.of

containers

the mass of objects

in grams and

grams

the temperature of

the air or a liquid ,

Read correctly metre stick, metric

tape measure, and

metric rulers

measurements

un graduated

volume memur

ing devices

a Iiilogram scale

and a gram scale

A Celsius thermometer

RULES OF NOTATION
t

1. Symbols are not capitalized unless the unit is a proper name (=not KM).

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

3. Symbols are not followed by an s for plurals (25 g not 25 gs).

4. A space separates the numerals from the unit symbols (4) n'ôt 411.

5. .Spaces,.notcommas; are-used to separatelarge numbers into gpaups-of three--

digits (15 27f4km not 15,271 kg ) .

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

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

Information Sheet 1
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METRIC UNITS, SYMBOL:S, AND REFERENTS METRIC PREFIXES .4

Quantity Nletric Cnit Q Symbol I.' sef ul Referents

liength millimetre mm Thickness of dime or paper

clip wire

centimetre cm Width of paper clip

metre m Height of door about 2 m

kilometre km 12minute walking distanee

Area sq uare

centimetre cm'

Area of this space 1I
square metre m-

,
Area of'card table top

hectare ha Football field including sidelines

and end zones

Volume and

Capacity

millilitre
,

ml Teaspoon is 5 ml

litre I A lititle more than 1 quart

cubic

centimetre
i

Cm Volume of this container'

4=7
,

._..._/

cubic Metre m A little more than a cubic yard

Mass

_... ...

milligram
..

mg Apple see(i about Pil mg, grain of

salt, 1 mg

gram g Nickel ahou65 g

kilogram kg Webster's Collegiate Dictionary

metric top

(1 000 kilogramsl t .. ,

o

Volkswagen Beetle

. THE,CENTER FOR VOCATIONAL EDUCATION Table 1-a

,.......

Multiples and

Submultiples

...,..---.,..
Prefixes ,, Symbols

1 000 000 = 10'' mega (mrg a) M

1 000 = 10 kilo Ott

100 = 101 'hecto thIlk'ttit h

. .1

JO = 101. deka I'deVal da

Bae Unit 1 = 100
,

0,1 730-1 deci (dPi) d

0.01 = 10 ''' eenti (sen'ti) . c

9

0,001 = 10-3 milh Inill'il m

1

.0,00 001 = 10 micro (mikr-o) ii

Table 1-b ,
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LINEAR MEASUEMENT kTIVITIES
,

I
Metre, Centimetre, Millimetre

1 1
3

J.

t" '

THE

t

l METlig (lin)

. 1

A, DEVF LOP A FEELING FOR TDE 51/1E OF:A f\ [ETRE

1. Pick up oile 'of the metre

sticks and stand it up on the

floor, 11010 it in plav with

ono hand, Walk around the

qick Now stand next to

the stick, With your other

hand, touch yourself where

the top of the metre stick

ybt. ,

THAT IS HOW HIGH :1 11.:TRE IS!

2,
I bold ono arm out straight

at shouldenheight, Put

metrekstick along ,tIlk

arm until the end hits the

end of your fingers. Wlwre

is the other nd of the

metre stick? :Iouch

self at that end,

THAT IS HOW IA)Nt; A 1S!

,

THE CENTER,FOR VOCATIONAL EDVATION

4

tt.

1

di IN I 11111111littoom

'la 4 g

J

Choose a partner to s,t,and

%at your si e. Move apart

so tlit ou' can put'one

end,o a ipetre stick on

'y,(iur,parther's.shoulder

and ihe'kher end on

ybt# shotil er. Look'at

the 4ce b tween you,

THAT IS TIIE VIDTH OqLET:RE!
. H.

DEVELOP ABILITY TO ESTIMATE IN METRES

,Now you will improve your aWity to estimate in metres.

Remember 1Vhere the length and h6ght of a metre was on your

body,
I I 4 r

For each of'the following items:

Estimate the size of the items and write your estimate in the

ESTINLATE column, Measure, the size with your metro'stick

and write the answer in the MEASREMENT column,'

s
Decide how olos'our estimate wa to the actual measure. If

'your estimatNs withiri 25 of the actual measure vou are a

"'Metric Marvl.'

hleight of door knob

from floor.

2, Height of door,

3. Length of taI)le.

'I, :Width of table.

Length of wall of

this room.

Di:tahce frOm

you to wall,

How Close

Estimate Meourement Were You?

(m) (m)

.mm.m..mm.61

=.,
ExerCise 1

(continued on next`page)
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THE CENTINIETRE (m)

Thorp my I (4) renf 7,01-, 1!) ono If horo in' 1 inptro and "

,Thtimetre4, you Mlle (111111X Hill en..1 ',I cm 100 cm

lt .

HT THE MILLIMEIRE Imm)

II,Pre.are millimetriN in one rPnt4netre IIIPT1 a mpasorement

2 eentimotros tind 5 millimetres, you write 25 mm112 x 10 mml

t 5 mm 5 mm , There are 1 0011 mm in 1 in,

A. DEVELOP I 1;12.11,1% HUM', OF .1 CENT1\1ETHE .1. DEVELOP .l.FEELING MI{ SIZE or

I. liold the metric ruler agaiN the width of your tinimbnail.

flow wide k it?

4) Iti'6ur t. your thumb from the fiNt joint t) the end.

t'm

I e the metric ruler to find i width of your palm.

I. NIrNire your index or pointing finger. flow long k it?

1easure your \\ rist with a tape Tiv,M11Y, Mat is the distance

around it?

the tapc me:Nure to find your \vait ;ize. cm

H. DEVEIA YOl'E ABILITY TO I:S.1.1\1.11'E IN CENTIMETRES

YOu are now roily I mate in cent itnetre. For each or the

rollowinv, the procedure used for Ntimating in

metres,

llow Close

Estimate Nlea,surenot Were You?

t eni (cm)

Iiisitth'of a paper

Lsing a ru ler marked in mitlimetres, meaqire:

1. Thicknes of a paper clip wire,

2/ Thickness of your fingernail.

Width of your fingernail,

Diameter I width)of a coin,

5. Diameter IthiAnessi of your pencil

Mdth of a postage stamp.

mm

mm

mm

urn

Mtn

H.
nEvROP VOI'H ABILITY TO ESTMIE IN villmETREs

You are now ready to e.stimate in millimetres. For each of the

following itenk, folkw the procedures used for estimating in

1110t Fos.

1. IlUckliess of a

nickel.

9 Diameter (thickn6s1

of a bolt.

Diameter I Wuith
rfr. Length of a holt,9

of a COIn.

1. Width of a

postage stamp.

Loigth of a

5. Width oca sheet

of paper.

THE CENTER FOR VOCATIONAL EDUCATION

\Nth of a sheet .

of paper.

5. Thickness of a hoard

or desk top.

"Dickness of a

but Ion,

llow Close

Estimate leaurement kre You?

(mm) (11m)

,w..111111

Exercisel

II



AREA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

um: DEticId81: THE oF smIri HING, Vol ARE

sAYING HOW MANY SQUARES OF GIVEN SIZE FIJAKES TO

COVER THE SCRFACE,

THE SQUARE CENTIMETRE (cm2 )

)EVil,OP A FEIIING FOR A SQUARE CENTIMETRE

Take ii clear plastic grid, or use the grid on page 6.

2. Nleasure the length and width of one of these small

squares with a centimetre ruler,

TILE IS ONE SQUARE CENTIMETRE!

Place your fingernail over the grid. About how many

square does it lake to cover your fingernail?

cm'

I'lace a coin over the grid. Ahont hi, many squares

does t take to cover the coin? cnY

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

.squares does it lake to cover he postage stamp?

_Cr
6, I,'.I acc an envelope over the grid, 1hout how many

squares does it take t 0 cover the vio,I.1,,ne?

Crn

Nleasure the hmgth ;Ind width of the envelope in conti,

metres. Length cm: width cm.

Multiply to find the area in square centimetres.

erl X CM et112 HOW

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

THE CENTER FOCI VOCATIONAL EDUCATION

B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

CENTIMETRES

You are 11(rw ready to develop your'ahility to estimate

in square centimetres.

Rememher the size of a squaw centinwtre. Err aach of the

following iten, follow the procedures used for estimating in

metres.

1. Index card.

2. Book coVer,

:3. Photograph,

1. Window pane or

desk top.

11. THE SQUARE 'AIETRE (m2)

How Close

Estintte Measurenint Were You?
, .

(cm2 ) (cm. )

DEVELOP A FEELING FOR A SQUARE ;11ETRE

1 Tape 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

hig it is.

3. Place the square on the floor in a corner. Step hack mnd

look. See how much floor space it covers,

1. Nice the square over a tAle top or desk to see how

much space it covers,

5. Place the square against the bottom of a door. See liOw

much of the door it covers, Ilow many squares would it

take to over the door? m1

THIS IS HoW RIG A SQUARE METRE IS!

Exercise 2

(continued on next page)

14 15
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B. DEVELOP YOUR ABILI'FY TO ESTIMATE LN SQUARE

METRES

You are now ready to estimate in square metres. Follow the

procedures used for estimating in metres.

flow Close

E,stintite Measurement Were You?

(m. ) . (m' I

Door. .
Full sheet of

newspaper.

I,

Chalkhoard or

bulletin hoard,

Floor. g,NE/ff=IM1 ..1111

',

i.

Wall chart or poster.

Side of file cabinet.

....=11 ...,

CENTIMETRE GRID

(111:110NE CENTER FOR VOCADONAI EDUCATION Exercise 2



VOLUME MEASUREMENT ACTIVITIES

cubic Centimetre, Litre, Millilitre, Cubic Metre

THE CUBIC CENTIMETRE (Ci 111

A. DEVELOP A FEEL1NG FOR TIIE C1'B1C CENTIMETRE

I. Pick up a colored plastic cube, Measure its length,

height. and width in centimetres.

TI LAT IS ONE CCBIC CENTIMETR E!

2. Find the volume of a plastic litre box,

a. Place a ROW of cubes ai;ainst the bottom of one side

of the box. [low many cubcs fit in the row?

ft Place another ROW of cubes against an adjoining side

of the box. How maRy row fit inside the box

to make one layer of cubes?

llow many cubes in each row?

I low many cubes in the layer in the bottom of the

box?

Stand a ROW of cubes up against the side of the box.

I low many MFRS would fit in the box?

llow many cube in each layer?

How many cubes f t in the box altogether?

IllE VOLDIE OF 'HIE BOX IS CUBIC.

C.;,N":1METRES.

d, :.:easure the length, width, and height of the box in

centimetres, 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 same in c.and d.?

THE CENTER FOR VOCATIONAL EDUCATION
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B DEVELOP YOCB ABILITY TO ESTIMATE IN CUBIC

CENTIMETRES

You are now ready to develop your ability to estimate

in cubic centimetres,

Remember the size of a cubic centimetre. For each of

the following items, use the preNdures for estimatirg in

metres,

How Close

1. Index card file

box,

2. Freezer container

3. Paper dip box.

Box of staples.

H. THE LITRE (1)

Estimate Mea'surement Were You?

(cm3) (cm3)

NMa+.1.

A. DEVELOP A FEELING FOR A LITRE

7

I, Take a one litre beaker and fill it with water.

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

usually do, Flow many cups do you fill?

THAT IS HOW MUCH !SIN ONE LITRE!

3. Fill the litre container with rice.

7,AT IS HOW MUCH IT TAKES TO FILL A ONE

MIRE CONTAINER!

Exercise 3

(continued on next page)



B. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES B. DEVELOP YOUR ABILITY TO ESTIMATi IN MILLILITRES

You are now ready to develop your ability to estimate in

litres. To write twn and one-half litres, you write 2.5 I, or

2,5 litres. To write one.half litre, you write 0.5 I, or 0,5

litre. To write two and three-fourths litres, you write

2.75 I, or 2.75 litres.

For each of the following items, use the procedures for

estimating in metres.
How Close

Estimate Ntasurement Were You?

, (I)

1. Medium-size,

freezer container,

2. Large freeier

container.

3. Small freezer

,iontainer.

Bottle or jug.

(m1)

There are 1 000 millilitres in one litre. 1 000 m

a litre is 500 millilitres. or 0.5 litre = 500 ml,

= 1 litre, Half

DEVELOP .1 FEErING FOR A N1ILL !LITRE

1 Examine a centimetre ube. Am,ithing which holds

1 cm holds 1 nil.

2, Fill a I nnllilitre measuring !,poon with rice, Emi.iy the

spoon into your hand. Carei.u4 Hur the rice into a

small pile on a sheet of papet.

TIIAT IS HOW MUCH ONE MILLILITRE IS! 1. Office desk.

You are now ready to estimate in millilitres, Follow'the

procedures used for estimating metres.

t,

1. Small juice can.

2. Paper cup or tea

cup.

3. Soft drink can.

4, Bottle,

IV, THE CUBIC METRE (m3) .

IIow Close

Estimate Measeement Were You?

(m1) (m1)

14.
./...

A, DEVELOP A FEELING FOR A CUBIC METRE

1. Place a one metre square on the floor next to the wall,

2. Measure a metre UP the wall

3. Picture a box that would fit into that space.

THAT IS THE VOLUME OF ONE CUBIC METRE!

. 13, DEVELOP YOt R ABILITY TO ESTIMATE IN CUBIC METRES

For each of the follow;ng .ctems, follow the estimating proced .

ures tise hefor.

1. Fill the 5 nil spoon with rice, Pour the rice into another

pile on the sheet of paper,

TIIAT IS 5 AfILLIUIRES, OR ONE TEASPOON!

4. Fill the'15 ml spoon with rice, Pour the rice into a third

pile 011 the.paper,

FAT ,IS 15 MILIrl-LIT-RESAIONE_TABLESEQQ,

20
THE CENTER FOR VOCATIONAL EDUCATION

9 File cabinet, .

3, Small room,

How Close

Estimate Nleasurement Were You?

(m3) (n13)

Exereia-
21



MASS (WEIGHT) MEASUREMENT ACTIVITIES

Kilogram, Gram

The mass i)f an object is a mpasure oft he anlount of matter in the

object. This amount b always the same unless you add or subtract some

matter from the ohject. Weight is the term that mostpeople use when

they mean mass. The weight of an object i affected by gravity; the

mass o( an ohjeil is not, For example, the weight of a.phson on earth

might be 120, pounds; that same person's weight on the moon would he

.20 pounds. This difference is hecause the pull ofgravity on the fnoon

is less than !he pull of gravity on earth. A person's miss on the earth

and on the moon would he the same. The metric system does not

measure weightjit me'asures mass. We will L1A' the ;erm mass here.

The symbol for gram is g.

The symbol foi kilogram is kg.

There are 1 600 grams in one. kilogram, or 1 000 g = 1 kg.

Flail' a kilogram can he written as 500 g,or 0.5 kg.

A quarter Of a kilogram caff he wrilten as 250 g,or 0,25 kg.

Two and three-fourths kilograms is written as 2.75 kg.

TIIE KILOGRAM (kg)

DEVELOP A FEELING FOR MASS OF A KILOGRAM

Using a balance or q.ale, find the mass Of the items on the table.

Refore you find the mass, notice how heavy the object "feels" .

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

THE CENTER FOI1 VOCATIONAL EDUCATION

1. 1 kilogram box.

2: Textbook.

3, Bag of sugar,

1, Package of Paper.

5. Your or mass,

B. , DEVELOP YOUR ABILIT`i 'PO ESTINIATE IN 'KILOGRAMS,.

For the following items P.SIAATE dieinass of the object in

kilograms, then use the seale or balance to find the exact mass

of the object. Write the exact mass in the ti:ASUREMENT

coluMn. Determine hov close your egimate.is:

flow Close

Estimate ,Measure4nt Wire You?

(kg) (kg),

1. Bag of rice.

2. Bag of nails,

3. Large purse or

briefiise,

1. Another person.

5, A few hooks.

Exercise 4

(continued on next page)

9

23



10

. Ii. 'HIE (RAN! Ig)

.A, DEVELOP ..1 FEY.LING FOR A GILIM

1. 'Fake a colored plastic cu lw, Ilold it in your hand.

. Shake the .uhe in your palm as ilIraking dice, Feel the

pressure on your hand when the cube is in motion, thin

when it is not in motion.

TIIAT IS !IOW ffEAVY I GRAM IS!

i)

11.

B, DEVELOP YOB ABILITY TO ESTNATVIN GRAMS

You are hbw ready to improve Our abilityto estimate in ,

grams, Remember how heavy the I gram cube is, how heavy

:he two Rif ani cuhes are, and how heavy the five gram rubes

are. For ach of the following items, follow thw procedures

used for estimating in kilograms.

Take a second c,uhe and attach it to the first, Shake the,

cubes in first one hand and then the other hand; rest

the cubes near the tips of your fingers, moving your 1.

hand up and down. 9

TIIAT IS THE LISS OF TWO GRAMS!
3,

Take five cubes in one hand and shake thelu 4,

THAT IS TIIE 1:ISS OF FIVE GRAN1S! 5,

6.

THE CENTER FOR VOCATIONAL EDUCATION

TAo thumbtacks.

Pena.

Two-page letter

and envelope..

Ni

Apple.

. Package of

margarine,

HoW Close

Estimate Measurement Were You?

(g) . (g)

,./..

1=.1.

Exereie 4

2.5



'TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

DEGREE CELSIi's c)4

Degree Celsius (DC) is the Metric measure, for temperature,

A, DEVELOP A FEELING FOR DEGREE CELSIUS

Thke a Cekius thermometer, Look at the ntrks on it.

1. Find 0 degrees.

WATER FREEZES AT ZERO DEGREES CELSIUS (O'CI

WATER BOILS AT 100 DEGREES CELSIUS 1100- CI

9 Find the temperature of the room, C. Is the

room cool, warm, or about right?

PO some hot water from the faucet into a-container.

Find die temperature. C. Dip your finger

qui.ckly in and out of the water. Is,the water very hot,

h or just warm?

Put 50 cold water in a ctutainer with a thermometer.

Find the.te erature. Dip your, finger into

the water, Is ftool, cold, or very cold?

5, Bend your arm with the inside of your elbow aro nd thr:

bottom of the theimonleter2 After about three iflinutes

find the temperature. C. Your skin tempera .

tore is not as high as your body.temperature.

NORML BODY fi INOMRE IS 37 DEGREE'S

CELSIUS (37'C).

A FEVER IS 39°C.,

A VERY HIGH FEVER is to'r.

THE CENYER FOR VOCATIONAL EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTUVFE and write down how many degrees

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

MENT, See how close your estimates and actual measure-

ments are,

1. Mix some hot and

cold water in a

container. Dip your

finger into the

water.

9 Pour out some of

the water. Add some

hot water. Dip your

finger quickly in,14.

the water.

3. Outdoor tetpera

ture.

.I Suon'y window sill'.

,5. lix of ke and water.

Temperature at,

floor,

7. Temperature at

ceiling:

ci

How Close

.Estimate Measurement Were You?

(SC) (C)

1.

1w...0

Exercise 5
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UNIT

OBJECTIVES

The student will recognize and use the metric

tens, units, and synthols used in Ihis occupa-

tion,

61Vt'll a metric unit, state its use 111 hk

occupation.

I Given a measurement task in this ccupa .

tion, select the appropriate metric unit

and measurement tool.

SUGGESTED TEACHING SEQUENCE

Assemble metric measurement tools (rules,

tapes, scales, thermometers, etc.) and

objects related to this occupation, .

2. Discuss with students how to read the

took.

3. Present and have students discuss"

Information Sheet 2 and Table 2,

1. Have students learn occupationally-

'related metric measurements by complet

ing Exercises d and 7.

5. Test performance by using Section A of

"resting Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION

METRICS IN THIS OCCUPATION

Chageover to the metric system is under way. Large corporations are already usMg

metrw measurement to compete in the world mrket. The metric system has been used in

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

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

industiies make this metric chartover, employees will need to use metric measurement

in joh-related tasks.

'fable 2 lists chose metric terms which are most commonly used in this occupation,

These terms are replacing the measurement units Used currently, Ithat'kinds of joh .

related tasks use measurement? Think athe many different kinds of Measurements you

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

can add to thOist o uses beside each metric term.

.....,=1=1,
Information Sheet 2

29



METRIC UNITS FOR HOMEMAKER/ HEALTH AIDES

Quan'.ity

Length

Unit Symbol Use

millimetre mm Tliickness of sliced meat or cheese; thickness of materials such as wire, plastic,

or metal products,

,:entimetre CM Dimensions of saucepans, baking pans, casseroles; food portion sizes; height of

patient; clothing sizes; dressings, compresses, bandaging materials.

metre
Floor dimensions; length of fabric( string, roll paper or wire.

Distance metre

kilometre km

Travel dirictions; locating patients' homes; preparing trip reports

Area square centimetre era
Skin surface for rash or burn treatment; siie of wash cloth or bath towel.

square metre

Volume/Capacity millilitre ml

Floor area; fabrics; blankets.

Measuring spoons and cups; serving cups; one serving of juice, milk, water; liquid

medicines; chemicals; dry measnies for sugar, flour, and baking soda in cooking

aorj baking.

litre Saucepans, casseroles, mixing bowls; pitcher of juice, milk, water cleaning and

bathing solutions.

Mass milligram mg Dosages of dry powdered or granular medicines.

gram
Dry packaged mixes; diy ingredients; cereals; canned goods; dehydrated foods;

portion sizes.

kilogram kg
Meats; choses; fresh fruits and vegetables; frozen foods; boxes or bags of dry

ingredients; canned goods; dehydrated foods; mass of patient.

Dilutions or

Concentrates

millilitres per litre mIll Mixing liquid cleaners and sanitizers; mixing fruit juice from liquid or frozen

concentrates; preparing bathing or treatment solutions.

grams per litre gil
Mixing powders or granular concentrates with liquids for cleaning; sanitizing;

reconstituting dehydrated foods; preparing baking soda bath,

Temperature

Food Energy

degree Celsius
oc Cooking; baking; patient's body temperature; room temperature; outside temperature.

kilojoule kJ Measuring or stating the energy value of foods, energy requirements of people,

energy content of diets. (100 calorie apple, about 900 kJ,)

megajoule MJ Calculating or reporting total daily, weekly, or annual intake.

kilojoules per gram kJ/g

kilojoules per kilogram

kilojoules per day

mt Ilajoules per day

kJ/kg

kJld

Calculating sizes of portions and servings; counting food energy value intake;

planning menus; making purchasing decisions.

MJ/d

. , .

Energy content of diet or energy requirements. (2000 calorie diet, about 8 000 kJ/c1.).

THE CENTER FOR VOCATIONAL EDUCATION
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TRYING OUT METRIC UNITS
211

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

ments of the items below. Write down your hest 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. Bed sheet length

_

.

2. Bandage length .

3, PatienCs height

4. Height of ironing board

5. Length of food tray .,
.

6. Index card
i

7. Length of hallway

8. Length of room

9. Width of bed

Area

10. Patient's room

11, Kitchen floor

12. Wash cloth
,

13. Index card

14. Table top

Volume/Capacity

15. Specimen bottle
L

,

H. Bath basin

1. Milk container

18. Night stand drawer

19. Sanitizing liquid bOt !le

Estimate Actual

20. Coffee cup

21. Juice. glass

22. Cottage cheese container

Mass

23. Traction weights

24. Box of detergent

25. Tray of food

26. A litre of water (net)

27. Bag of oranges

28. Patient

Tern pent tire

29. Hot tap water _

30. Cold water

34. Room

32. Outside

THE CENTER FOR VOCATIONAL EDUCATION

32

Exercise 6



I.

AIDING WITH METRICS

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

what measurement to use in the fo!lowing situations.

1. Diameter of cake puh

2. Room temperature

3. Height of table

4. Capacity of plastic cottainer

5, Area'of serving tray

6. Nlass of a fruit or vegetable

7. Dimensions of baking pan

8. Volume of casserole dish

9. Mass of bag of potatoes

10. Capacity of serving bowl

11, Ileight of kitchen counter

12. Your body temperature

13, Ma of box of raisins

14. Vulunw of milk container

15. Dimeibions of food portion:

a. Length

h.

16. kigth of room curtain.

17. Volume of a juice glass

18. Nlass of a food portion

19. Mass of atlult male

20. Nlass of adult female

21. Mass of a baby

22. Mass of a child

23. Reconstituting thy milk

21. Energy value of an apple

25. Energy value requirement

of an adult female

W.I1

1

THE CENTER FOR VOCATIONAL EDUCATION
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Exercise 7

15



UNIT

OBJECTIVE

'The student will recognize and use Met .

ric equivalents,

Given a metric unit, state an 'equivalent

in a larger or smaller metric unit,

SUGGESTED TEACHING SEQUENCE

lake available the Information Sheets

i 3 81 and the associated Exercises

iS .11i, one at a time.

2. As soon as you have presented the

Information, have the students complete

each Exercke.

Check their answers o the page t,litled

ANSWERS To BEV SES AND

TEST.

Test perforniance by using Section B Of

"Testing Metric Abilities."

THE CENTER FOP VOCATIONAL EDUCATION

MEIRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

1 19111111111

1 2 3 4 5

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

7mm= 0,7 cm,so 57 mm = 5 cm+, rnm

= 5 cm + 0.7 cm

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

Now measure the paper clip. lt is 31 nun This is the same as 3 cm + mil Since each

millimetre is 0.1 cm (onetenth of a centimetre), 1 mm = cm. So, the paper clip is

.3.1mm= 3 cm+-1mm

= 3 cm + 0.4 cm

3.1 cm. This means that 31 mm is the same as 3..1 cm..

Information Sheet 3

Now you try some,

a ) 26 mm = cm e 1' 132 mm = cm

b 1 583 mm -= cm .f 1, 802 mm = -- cm
c) 94 mm= cm g ) 1 400 mm cm

d I 680 mm = cm h ) 2 307 mm = cm

ExerciseS

37



(
,Metre., Centimetres, and 'Millimetres

There are 100.centimetres in one metre.. Thus,

2m= 2 x 100cm= 200cm,

3nt. 3 x 100cm= 300cm,

8 m z 8 x 100 cm = 800 cm,

36 m 36 x 100 cm = 3 600 cm.

There are 1 000 millimetres'in one metre, so

2 rn= 2 x 1000nim= 2000 mm.

3m, 3 x 1000 mm= 3000mm,

. 6m= 6 x1000 mrn= 6000mm,

24 m= 24 x1000 mm= 24000 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),

onefourth of a centimetre can be written 0.25 cm

(twenty.five hUndredths of a centimetre),

This means that if you want to change three.fourths of a metre to

millimetres, you would multiply by 1 000. So

0.75 m 0.75 x 1 00i1 rom

iO
x 000 mm

000

,75 x 77 mm

75, x 10 mm

750 mm I h nan ii 0.75 in 750 mm.

. Fill in the following chart

0

Information Sheet 4,

metre

m

centimetre

cm

millimetre

mm

100 1 000

., 200

,

9

5 000

74

0,S

-
SO

0,1i 1;1111

2.5
9
.0

-.
1 15

-...
639

-

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 9'

II

Millilitres to Litres

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

2 000 millilitres is the same as 2 litres,

3 000 ml is the same as 3 litres,

.101;0 nil is the same as I litres,

12 000 ml is the sameAs 12 litres,

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

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

1 00o

Or

1 000 ml = 000 litre = 1 litre.

2 000.
2 000 ml =

1
lives = 2 litres.

000

And, as a final example,

28 000
28 000 ml = litres = 28 litres.

1 000

What if something holds 500 ml? How Many litres'is this? This is

worked the same way.

500 .

500 l 7715 litre = 0.5 larc I tivetenthis of a litre I, So 500 ml

is the &ime as one.half 10,51 of a litre.

Change 57 millilites to litres,

57 ml
0

litre , 0,057 litre I fifty.seven thousandths of a
Isk00

Information Sheet 5

Now you try some. Complete the following chart.

millilitres

(ml)

litres

(I) ,

3 000 I 3 ,

6 000

23

300 I 0.3

71111

0 9

250

0,47

275

Exercise 10
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1.1

I.

Litres to Millilitres

What do you (ii) ii yon TIM to change lit rts to millilitres? Rememlwr,

there are 1 000 nailitres el one !lift, or I or 1 Oa

So,

, 2 (dui -- 2 00I) ml,

7 hires 7 xl 000 7 00,0 ml,

I:i litres =1 x 1 000 mi 000

0.65 litre , 0.65 x I 000 nil = 650 TM.

Information:Sheet 6

Now you try somo, Compke the following chart,

ml

0011

5

ti
T.2 000

0.53

11

Exercise 11/
Grams to Kilograms

There aro 1 MI grams in mit., kilogram. Thk moans chat

2 000 grams is the same as 2 kilograms,

5 000 g is the qathe as 5 kg,

700 g is the qire as 01 kg, and so on,

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

clanging from millilitres 10 litres,

Try the following ones.

grams

g

kilograms

kg

1 000 i

9 noo

23 000

8

HOD
275

4 0

TM CENTER FOR tiOCAITCNAL EDUCATION

Information Sheet 7

Exerciie 12

Kilograms to Grams

,To changelii4rams to graths, you multiply by I 000.

I kg I x I 000 !. = I 000 g,

23 kg 23 x 1 g 2d 000 g,

0,75 kg 0.75 x I 000 g 750 g.

( omplete the following chart,

kilograms

kg

grams

7

11
7 MO

25 000

0.1

0,63

175

Changing Units at Work

'

Information Sheet 8

Exercise 13

Sow of the things you use in this occupation may he measured ir

different metric units. ?Practice changing each of the following to

metric "equivalents by completing these statements.

a ) 425 g of raisins is kg

b ) 250 ml of water is 1

c ) 21 cm bandage is mm

d ) 2 ktof oranges is

e ) 287 mm of tape is., cm

) 0.2 litre of milk is ml

g )5 gofsaltis kg

h I 500 g of sugar is kg

I 2 rn of wrapping paper is cm

j ) 0.5 litre of juice is ml

k )10 cm compress is mm

I ) 1 kg of meat is

ml 500 ml of milk is 1

n I 50 mg of salt is

o ) 50 cm curtain width is

Exercise 14

41-
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UNIT

OBJECTIVE

The student will recognize and use

instruments, tools, and devices for mea

surement tasks in this occupation.

Given metric and Customary tools,

instruments, or devices, differentiate

between meirk and Customary,

Given a measurement task, select

and use an appropriate tool:in-

strument or device,

Given a metric measurement task,

judge the metric quantity within 25(7,

and measure within 5% accuracy.

SUGGESTED TEACHING SEQUENCE

Assemble metric and Customary mea.

swing tools and devices (rules, scales,

()C thermometer, measuring cups and

sPuons) and display in separate groups

at learning stations.

lave students examine metric tools and

instruments for distinguishing character.

istics and compare them with Customary

tools and instruments.

Ilave students verbally describe charm-

teristio,

I, Present or Make available Information

Sheet 9 and Temperature Visua: located

nn Page 26,

5. Mix metric and Customary tools or opip.

ment al learning station, Give studenr.;

Exercises 15 16.

t. Test performance by using Sectio» C of

"Testing Metric A bihties."

THE CENTER FOR VOCATIONAL EDUCATION

SELECTING AND USING

METRIC INSTRUMENTS TOOLS AND DEVICES

Selecting an improper measuring tool or misreading a recipe may ruin prepared food or

fail to meet the requirements for special diets. For example, using 1 teaspoon of salt rather

than 1 millilitre (1/5 teaspoon) in a.recipe would provide too much salt for persons on a low

sodium diet. Here are some suggestions:

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

products are needed for a gii/en 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 tools and equipment such as m, mm, I, mi.

5. Some products may have a special metric symbol to show they are metric.

6. Don't force devices which are"not fitting properly.

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

Information Sheet 9 4 3

19
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WHICH TOOLS FOR THE JOB?

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 tool,s to the appro-

priate precision of the tool, instrument, or task.

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

devices to:

1. Measure 250 ml of milk.

2. Select and prepare a 21 cm square pan for baking,

3. Measure internal temperature of cooked meat.

4. Measure the amount of flour needed for a recipe for quick

breads.

5. Check the proper room temperature.

6. Determine the quantities of the ingredients needed for a fruit

compote.

7. Prepare a meat loaf.

8. Determine, prepare, and serve the required amount of food

, for a convalescent's diet.

9. Bake a cake.

10. Order fabric for new curtains.

11. Measure and dilute a juice Concentrate.

12. Determine the patient's mass.

13. Determine the size and location of a new skin lesion so you

can describe it to the doctor.

MEASURING UP IN

HOMEMAKER/ HEALTH AIDES

For the tasks below, estimate the metric measurement to within

'25% of actual measurement, and verify the estimation by measuring

to within 5% of actual measurement.

Estirnate Verify

1. Flour in a canister:

a. Mass

b. Volume

2. Temperature of:

a. Room

b. Outside

c. Bathing solution

d. Baby formula

3. Mass of a roast

4. Dimensions of a baking pan

5. Mass of squash or some other

vegkable

6. Body temperature

7. Mass of one serving portion of meat

F . Height of shelf space in storage

cabinet

9. Volume of a juice glass

10. Mass of a head of lettuce

11. Size of a 10 ml dose of medicine

12. Mass of:

a. Another adult

b. An infant

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 15 Exercise 16



UNIT

OBJECTIVE

The student will recognize and use metric

Prid Customary units interchangeably in order-

ing, selling, and using products and supplies in

this occupation,

I Given a Customary ior metric! measure-

ment, find the metric (or ('ustomary)

eqinvalent 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 10 and Table 3. .

3. !lave studilits find approximate metric.

CNomary equivalents by using

Exereke 17.

Test performance h sing Section D of

-Testing letric Alnht

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 conversion table is needed.
3

2, Look up the know,n 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 equivalent(s) 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 equivalents, Table 3 can be used with Exercise

17, Part 2 and Part 3.

Below is a table of metrigustomary equivalents which tells you what thefetric replace-

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

symbol.= means "nearly equal to."

1 cm = 0.39 inch

1 m = 3.28 feet

1 m 1,09. yards

1 km = 0.62 mile

1 cm1 ,= 0.16 sq in

1 inch = 2.54 cm

1 foot = 0.305 m

1 yard = 0.91 m

1 mile = 1.61 km

1 sq in = 6.5 cm'

1 ml'-= 0.2 tsp

1 ml = 0.07 tbsp

1 1= 33.8 floz

= 4.2 cups

11 = 2.1 pts

1 tsp 5 ml

1 tbsp 15 ml

1 fl oz = 29.6 ml

1 cup = 237 ml

lpt= 0.471

1 m z, 10,8 sq ft 1sqft0.09ni li=1.06qt 1 qt 0,951

1 m1 = 1.2 sq yd 1 sq yd 0.8 m1 1 1 = 0,26 gal , 1 gal = 3.791

1 hectare 2.5 acres 1 acre = 0.1 hectare 1 gram = 0.035 oz 1 oz 28.3 g

1 cm3 0.06 cu in 1 cu in = 161 cm' 1 kg = 2,2 lb 1 lb = 0.45 kg

1 m 35,3 C:ti ft 1 cu ft = 0.03 m3 1 metric ton = 2205 lb 1 ton = 907.2

m t.0 vd I cu yd 0.8 m3 1 kPa = 0.115 psi

,kg

1 psi = 6.895 kPa

'AdJpied !no Let's Measure dletru I Teacher's Inirodueium to Mettle Ileasurcrnen; DIVISIOn of Educational

Redmtn and Renewal, Ohio Department of Education, 115 S. Front Street, Columbus, OH 43215, 1975

Information Sheet 10
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CONVERSION TABLES

MILLILITRES TO FLUID OUNCES
LI.1ID OUNCES TO MILLILITRES

ml floz. ml fl,oz. ml loz, toz. ml floz, ml &oz. ml

100 3.4 10 .3 1 .03 10 295,7 1 29.6 .10 3

200 6.8 20 .7 2 .07 20 . 591.5 2 59.2 .2 6

300 10.1 30 1.0 3 JO 30 887.2 3 88.7 ,3 9

400 13.4 40 1.4 4 .14 40 1182.9 4 118.3 ,4 .12

500 16.9 50 1.7 5 .17 50 1478.7 5 147,9 .5 15

600 20.3 60 2.0 6 .20 60 1774.4 6 177.4 .6 18

700 23.7 70 2.4 7 .24 70° 2070.2 207.0 .7 21

800 27,1 80 2.7 8 .27 80 2365.9 236.6 ,8 , 24

900 30.4 90 3.0 9 .30 90, 2661.6 9 266.2 ,9 . 27

5 rnl (4.9 ml) = 1 teaspoon, 15 ml (14.8 ml) = 1 tablespoon 1 teaspoon = 5 ml (4.9 ml), 1 tablespoon = 15 ml (14.8 ml)

CULINARY MEASURES
BAKING TEMPERATURES

Ounces (fluid) Millilitres Oven

116 f_1 tsp.) 5

1/2 (1 Tbs.) 15 Very slow 250 . 275 120 - 135

1 30

2 (114 cup) 60 Slow 300 325 150 . 165

3 9'0

(112 cup) 120 Moderate 350 375 175.190'

5 ,
150

6 (314 cup) 180 Hot 400 425 . 205.220

7 r, 210

8 (I cup) 240 Very hot 450 . 475 \ 230 - 245

16 (2 cups = 1 pint) 480
1,

24(3 cups) 720

32 (4 cups = 1 quart) 950 (0.95 1)

64 (8 cups = 1/2 gallon) 1920 (1.91)

128 (16 cups = 1 gallon) 3840 (3.8 I)

THE CENTER FOR VOCATIONAL EDUCATION
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ANY WAY YOU WANT IT

1. You are working as a homemaker/health aide in a patient's home.

With the change to metric measurement some of the things you

order or use are marked only in metric units. You will need to

be familiar with appropriate Customary equivalents in order to

communicate with other professionals, patients, 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.

Customary Quantity Metric Quantity

a ) 2 cups of flour

1)1 1 qt. of milk

C ) 11b, of ground meat

d ) 8 in. square pan

e ) 2 tsp. dose of medicine

f ) 3 Tbs. of sugar

g 1/4 in. thick slice of beef

h 3/4 in. thick steak ,

i 4 fl, oz. of cleanes

j 8 oz, serving of potatoes

k 2 yd. of fabric'

I 1/2 in. wide bandage

m 4 oz. casserole-serving

n 150 lb. patient

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

a ) 120 ml fl. oz, e 6 1 oz, = ml

b ) 250 ml = fl. oz, ) 1/2 cup = ml

c ) 950 ml = fl. oz. g 1 3/4 cup = ml

d ) 32 fl, oz. = ml h ) 2 tsp. = ml

- THE CENTER FOR VOCATIONAL EDUCATION
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i ) 16 fl. oz. = ml k ) 85 nil = f1. oz.

j ) 64 fl.'oz. = ml 1 ) 1 Tbs. m . A

3. Complete the Requisition Form using the,iterns listed, Convert

the Customary quantities to metric before filling out the form.

Complete all the information (Date, Far, etc.).

Order the following homemaker/health aide supplies:

a ) 1 pt. of vinegar

b ) 1 gal. of milk

c ) 10 lbs. of potatoes

d ) 5 lbs. of sugar

e ) 1/4 lb. of steak

f ) 4 fl. oz. Of medicine

REQUISITION

IDate

For

\Date Wanted

Deliver to ,

QTY UNIT ITEM

(..... .

.
.

Requ6ted by

Approved by ,

Exercise 17

51



24 SECTION A 1
SECTION 13 SECTION D

1. One kilogram is about the mass 7. A baking sheet 20 centimetres 13. Tlyi metric unit whrch replaces

of a:
wide also has a width of: the dry ounce is;

.[ A I nickel
[A 1 0.2 millimetre [Al milliMetre

[B1 apple seed
[13) 200 millimetres [B1 milligra

[C1 basketball
[C1 2 millimetres ICI gram

[D I Volkswagen "Beetle" (D) "2000 millimetres ' (D1 millilitre

k

2. A sq-uare metrcis about the
S. A 750 gram can of fruh is the

area of:
same as:

[A 1 (his sheet of paper [Al 0.75 kilogram

[B1 a card table top [13) 7500 kilograms,

JC) a bedspread [C1 756 kilograms

(D ) a postage stamp , 1D1 7,5 kilograms ,

3, To measure the amount of milk for

. a given diet, the metric units used are:

[A 1 millilitres

(B) metres

. [C1 grams

[D I Celsius

4, The metric unit used in determining

the mass of apples is:

[A I millilitre

[B1 milligram

[C ) litre

[I kilogram

5. The correct way to write twenty,

rams is:

[A 20 gms

(B) 20 Gm.

[CI 20 g.

IDI 20

6. The cOrrect way to write twelve

thousand millimetres is;

lAl 12,000 mm,

[13) 12:000 mm

[Cl. 12 000mm

[D1 12 000 mm

THE CENTER FOR VOCATIONAL EDUCATION

SECTION C

9. For measuring centimetres, you

would use a:

[A ) scale

[131 thermometer

[C1 measuring cup

[ DI tape

10. For measuring Celsius, you would

use a

[Alape
.

[B] scale s

[C] thermometer

[D1 measuring cup

11. Estimate the,length Of the'line

segment below:

[A ) 23 grams

[B1 6 centimetres

[C 1. 40 milliMetres

[DI 14 pakals

12: EstiMate the length of the line

segment below:

1----1

[A 1 10 millimetres

(B) 4 centimetres

[C,I 4 pascals

'[D1 23 milligrams

14. The metric unit whickr;places tea,

spoons and tablespoons for medicine

dosages is:

[A) grams

(B) millilitres

[C1 milligrams

[D1 millimetres

Use this conversion table to
answer questions 15 and 16.

nil fl, oz. ml fl. oz.

100 3.4 10 .3

200 6.8 20 .7

300 10.1 30 1.0,

400 13,4 90 .1,4

500 1'6.9 50 1.7

600 ° 20,3 60 2.0

700 23.7 70 2.4

800 27.1 80 2.7

900 30.4 90

15. The equivalent of 250 ml is:

[A 1 2,5 f1. oz.

[B1 8,5 D. oz.

[CI 25 ft, oz.

(D) 6,8 0. oz.

16. The equivilent of 940 ml is:

1A 1 39.4 fl. oz.

B 1 KO fl. oz.

1 Cl 9.40 fl. oz,

:ID I 31.8 fl. oz..

!

7rr
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Exercise 14

a ) 0,125 kg i ) 200 cm

h ) 0,25 litre j ) 500 ml

c ) 210 Mm k ) 100 mm

) 2 060 g I ) 1 000 g

e 1 28.7 cm m ) 0.5 litre

f ) 200 n 1 0,05 g

) 0,005 kg o I 0.5 m

h 1 0,5 kg

EXEllt1S1.....; 15 AN11 10

The inmvers depend (in the

for the activitie.

EXER(ISE 17

Part 1.

,a I .171 nI h ) 1,905 cm

) 0,95 litre i ) 118,.1 ml

c ) 0,15 kg j ) 226.1

) 20,32 cm k ) 1.82 if

e 10 m1 1 1 1.27 cm

f 45 ml in) 113.2 g'

g 1 0.635 cm n 1 67,5 kg

25

Part 2,

) .L1 IL oz, g ) 420 ml

) 8.5 f1. oz. h ) 10 ml

c ) 32.1 ft oz. i ) 473.1 ml

d ) 916.1 ml j ) 1 892.7 ml

e ) 177.4 ml k ) 2.87 11. oz.

f ) 120 ml 1 ) 15 ml

Part 3.

) 0,471itre d ) 2.2,5 kg

h ) 3.79 litre e ) 0.112 5 kg

c ) 4.5 kg f ) 118.4 ml

i'STING METRIC ABILITIES

1. C 9. I)

2. B 10, C

3, A 11. B

1. D 12. A

5. D 13. C

6, D H. B

7. B 15. B

8, A 16. D

5 5
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TEMPERATURE

42

41 1

Dangerous temp, .10°C 40

High fever temp. 39°C 39

Feverish temp. 38°C 38

Normal temp. 37°C 37

Subnormal temp. 36°C

35

34'

A")

40

JO -
20

10

0

.10

Boiling water 100°C

- Normal body temp. 37°C

Comfortable room temp.

20°C to 23°C

--- Freezing water 0°C

56
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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

*Height Mekiure
*Metre

Tape, 10 m

*Trundle Wheel

*Area Measuring Grid

VOLUME/CAPAC1TY

Nesting Mosures, 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

*Kilopm 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

CENTER FOR VOCATIONAL EDUCATION

11h, 'vett 1960 Kenny Road CnIumNS Oh,u 4 1/ 10

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 "*."

III A, ' 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. MicrometerOutside micrometer caliper, 0 mm to 25 mm

range

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

F. Metre Tape-50 or 100 m tape

* G. ThermometersSpecial purpose types such as a clinical

thermometer

* H. ' Temperature DevicesIndicators used for ovens, freezing/

cooling systems, etc.

111 I. ToolsMetric open end or box wrench sets, socket sets,

hex key sets

1111 J. Weather DevicesRain gage, barometer, humidity, wind

velocity indicators

II K. PresSure GagesTire pressOre, air, oxygen, hydraulic, fuel,

etc.

L. VelocityDirect reading or vane type meter

. M. Road MapState and city road maps

III N. ContainersBuckets, plastic contimers, etc., for mixing

and storing liquids

I 0, ContainersBoxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above items may be obtained fromlocal industrial,

hardware, and school suppliers. Also, check with your school district'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.

58

Tools and Devices List
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REFERENCES

At Home 11 rth Wine Measuring (Kit ) 13utterick Publishing, P. 0:Box 1945,

Altoona, PA 16603, 11.174, 1 filMstrip (color), 1 audio cassette, Teacher's

Manual (28 pages), wall charts, measuring cup, gram scale hermometer,

measuring tape, sheet of 48 individual metric adhesive labels for sewing

machine throat plate, metric equivalency chart, $75.00.

Appealing, easy.to.use, activitybased resource kit for secondary home

making and consumer education. Focuses on advantages Of the metric

system in sewing and cooking, Teacher guide includes content for teacher,

references, filmstrip questions, 18 pages of reproducible activity sheets to

familiarize,student.s with basic metric units in consumer and homemaking

situations:and an answer sheet,

Implmenting the Metric System in Hospital Food Preparation, by Derieth Rone

and Elizabeth M. Frakes, Journat of the American Dieteitc Aisociation, v67,

October 1975, pages 361.3.

Article describing the conversion of recipes, conversion of equipment used

for weighing and measuring, and training of employees in the use of converted

rtcipes and equipment at the University 'of Kansas Medical Center.

Let's Measure Metric. .1 Teacher's Introduction to Metr;<; Measurement. Divi.

"sion of Educational Redesign and Renewal, Ohio Department of Educe.

tion, 65 S. Front Street, Columbus, 011 432151 1975, BO pages; $1,50,

must include check to state treasurer, ;

Activity.uriented introduction to the metric system designed for indepen .

dent or group inservice education study. Introductory information about

metric measurement; reproducible exercises apply metric concepts to

r6mon measurement situations; laboratory activities for individuals or

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

Itty,t'rc. r liou R.eigh a Gold firle with a MeterStich,

Metrication Institute of America, P.O. Box 236, Northfield; IL '60993,

1971. 23 min., 16 inn sound, color; $310,00 purCbase, $31.00 rental.

Film presents units fur length, area. volume and mass, relating each unit

to manv common obiects. 'Screen overprints'show correct usi ofrnetric

symbols and ease of metric calculations. Relationships among metric

measures of length, area, volume, and mass are illustrated.M.interesting

ahd unforgettable ways.

..1,mto lmNiograpli lig Vocational. TeChnical arid

Adult Edueattrin Product Utilization, The'Center for VOCational EdU.

cation, 'De Ohio State Uniiersity, Columbus, OH 43210,1974, 149

pages; $10 00.

Comprehensive bibliography of instructioi 11 materials, reference mate.

nals and resource list for secondary, post.secondaxy, teacher education,

and adalt basic education. Instructional materials indexed by 15 occu.

pational clusters, types of materials, and educational level.

6 ()

Ih'iric Educattun, A Position Paper fur 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 administrators in Ma .

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

the metric system; the impact of metrication on vocational, and tech nical

education, implications of metric insriuction for adult basic education,

and curriculurp and instructional strategies.

METRIC SUPPLIERS

4

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

Instructional quality ruki-, tapes, metre sticks, cubes, height measures,

trundle-whe6s, measuring cups and spoons, personal scales, gramlkilogrun

scales, feeler and depth gages, beakers, thermometer!, kits and other aids.

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

Instructional quality and precition balance' and scales, plastic calipers and

stackable gram cubes for beginners.

INFORMATION SOURCES

American Home EC0110111iell Aesociation, 2010 Massachusetts Avenue, NW,

Washington; D C 20036

American National Metric Council, 1625 Masaaehusetts Avenue, N.W., Wuhir

D C 20036

Charts, posters, reports and pamphlets, Metric Reporter newsletter, NatiOnal

metric coortiinatingtouncil representing industry, government, education,

professional and trade organizations.

National Bureau of Standards, Office of Information Acthities, U,S, Department of

Commerce, Washington, D C 20234,

Free and inexpensive metric charts and publications, also lends films end

displays.
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