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TEACH.ING AND LEARNING

THE METRIC SYSTEM

, This metric instruc;ional package was designed to meet job-related

metric measurement needs of students. To use' this package students

should already know the occupational terminology, measurement

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

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

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

distribution.

Each of the five units of instruction contains performance objec-

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

text, exercises, and tables. In addition, suggested teaching techniques

areincluded. 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:

L Let the first experiences' be informal to make learning the metric

system kn. ,

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

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

metric units to custqmary units can be confusing.

Students will learn quickly to estimate and Measure in metric units

by "doing,"

Students 'should have experience with measuring activities before

getting too 'much information,

5. Move through ,the units in an order which: emphasizes the sim-

plicity of the 'metric system (e.g., length t6 area to volume),

6. Teach one concept at a time to avoid overwhelining students kh

too much material.

Unit 1 is a general introduction to the metric system of me

ment which provides informal, haads:on experiences for the students

This unit enables students to become familiar with the basic metric

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

set of mental references for metric ValUes. The metric system of nota-

tion also is explained.

4.

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

and gives experiencpith occupational measurement tasks.

Unit 3 focuses on job-related metrie equivalents.andlheir relation-

ships.

t

Unit 4 provides experience with recognizingand using metric

instruments and tools in ocCupatiolial,meas rernent tasks. It also pro-

vides experience in comparing metric and customary measurement in-

struments.
,

I Unit 5 is designed to give students practice in converting custom-

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

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

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

occupation.
/

Using These Instrudional Materials

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

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

exercises ,faCilitate, experiences with measurement instruments, tools,

and devices used in this occupation and job-relatted tasks of es,titniting)

d measuring. ,

This i. ructional package also was,designed to accommodate a

variety of individual teaching and learning styles. Teachers are encour-

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

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

may be -Used as supplemental resources, Exercises may, be usedin inde-

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

materials mil be expanded by the teacher.

Gloria S CoOperr_,

Joel H. Migisos

Editots

r This qu'i)lication was developed pursue; to cOntract No. OEC.0.74.9335 with the

Bureau of Occupational andlAdult Education, U.S: Depariment of Health, Educa

tion and Welfare. However, the opinions expressed;her,ein do not neceuarily

reflect the position or policy of the U.S. Of fice of Education and no official

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

SUGGESTED TEACHING SEQUENCE

1. These introductory exercises may require

two or three teaching periodsIor all five

areas of measurement.

2. Exercises sho.,, be fowed in the order

given to best show th relationship

b9tween length, ar a, and volume.

3. Assemble the met c measuring devices

(rules, tapes, scales thermometers, and

peasuring contain s) and objects to be

measured.*

4, Set up the equipment at work stations

for use by the whole class or as individu

alized resource activities.

5. Have the students estimate, measure, and

record using Exercises 1 through 5.,

6. Prelent information on notation'and

mate Table 1 available.

7, Follow up with group discussion of

activls.

*Other school departments may have devices which

can be used. iletric supRliers are listed in the reference

section.

THE CENTER FOR VOCATIONIAL EDUCATION

OBJECTIVES

The student will demonstrate these skills for the Linear,Lea, V9lume or Capaciy, M

Temperatuje Exercises, using the metric terins and measuremeedevices listed hire.

s, and

.

SgILLS

,

Recognize and use

unit and iis symbol for;

2. Select, use, and rod the

. appropriate memuring

instruments for

3. Si, ., 4, show a

physical reference for

EXERCISES

Nal

( 3 . 4)

''
Area

(PP. 5.6)

Volume or Capacity

A

(pp, 7 . 8) ,.,

Mus

(p.9 .10)

'temperature

(P. II)

millimetre (mm) i

. centimetre (cm) .

metre (m)

/
, r

square

centimetre

(cm1)

squire

metre

(m11
,..----

.

clic centi. ,,

nee (cm3)

itibic metre

(m3)

litre (I)

millilitre (ml)

gram (g)

i

kilogram (kg)

.

degree Celsius

(°C)

,1
.

I. Estimate within 259i

.skff the actual measure

height, width, or

length of objects

the area of

a given surface

capacity of

containers

the mass of objets

in grams and kilo.

MN

the temperature Of

the air or a liquid

S. . Read correctly, v

.,

,

.

mitre stick, metrie

toe measure, and

metric rulers

7

measurements

on graduated

4volum.memur.
.

ling devicm

a kilogram scale

end a gram scale

A Celsius thermometer

.

RULES OF NOTATION

1. Symbols are not capitalized unless the unit is aproper name (rim not Ai).

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

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 1 not 41).
./.`.

5. Spaces,.not commas, are used to separite large n.mbers ipto groups of three

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

....7- 6. A zerd precedes the decimalpoint if the number is less than one (0..5.2 g not .52 g).

T:
Litre'and metre can be spelled either with an .re or .er ending.

f

Information Sheet 1



METRIC UNITS, SYMBOJAS, AND RE RENTS METRIc,PREFp(E. °

Quantity

...

"--
Metric Unit Symbol Useful Referents

)

Length

. a

millimetre nun

.

Thick'ness of dime Or paper.

clip Vire
s,

centimetre Width of paper clip

,metie
r

m Height of door about 2 in.

kilometre

,

km 12.minute walking distance

Area

4
.

,

square

centimetre Crn
2

Area of this space
,

......

v

sqUare metre", Area of card table top

hectare ha Football field including sidelines

and end zones

Volume and'

Capaaty

s

,

. millilitre ml. ' Teaspoon is 5 ml
.

litre ,, I , A little more than 1 qUart ,

cubic

centimetre

,

0

Cm
3

. Volume of this container

4=7
(..

,

cubic metre m3. ,
i .

;A little more than a cubic yard

Mass :,
.,

.

'

milligram
. ,

mg

r

Apple seed about 10 mg,,grain of

salt, 1 mg I.

,

.
Nickel abdiag

kilogram . kg. Webster's Collegiate Dictionary

metric ton

(1 000 kilogramsth '
. \

.«

t 7'
!

'

Volkswagen.Peetle

THE CENTER FOR VOCATIONAtE I Table 1-a '

;

Multiples end

Submultiples

,
efiz ei Symbols

1 000 000 = 106 mega (mrgie M

1 000 = 163 'kilo (0(5) k

160 = 102

,

hecto (lielitO) h

10 = 101 deka (deVi) da

Base Unit 1 = 10°
J

0.1 = 10-1 deci (dess1) d

0.01 = 10-2 centi (iin'ti) c

0,001 = 10-3 milli (nril'i) m

6,000001 = 10-6 micro (Mikr-O)

V

4

: table 14



1.1

LINEAR MEASUREMENT ACTI)iITIES

Metre, Centiinetre, Millimetre

I, THE METRE (m) 0.

A, DEVELOP A FEELING FOR THE SIZE OF A METRE

.1. Pick up one of the metre

sticks and stand it up on the

floor. Hold it in place with

one hand. Ni around the

stick, Now stand next to

the stick. With your ker

hand, touCh yoursel:' ,lere

the top of the metre stick

comes on you.

THAT IS HOW HIGH A METRE IS!

2. Hold one arm out straight

at shoulder height. Put

the metre stick along this

arm until the end hits the

end of your fingers. Where

the other end of the

metre stiCk? Touch your .

self at that end.

THA'T IS HOW LONG A METRE IS!

",
HE CENTER FOR VOCATIONAL EDUCATION

10

3, Choose a partner toitand

at your side. Moveraparto

so that you can put one

e9c1 of a metre stick on

your parther's shoulder

and the other end on

your shoulder. Look at

the space between you.

THAT ISTHE WIDTH OF A It)IETRE!

DEV'ELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability to estimate in rpetres.

Remember where the length and height of a metkWas on your

body.

For each of the following items:

o ,

Estimate the size of the items and write your matein th
o

ESTIMATE column, Measure the size with your metre Stick

. and:write the answer in the MEASUREMENT column,

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

your eStimate wag within 25% of the actual measure you are a

"Metric MarVel."

1. Height of door knob

from floor.

Height of door.

Lerfgth of table,"43

4. Width of table,

5. Length of wa

this room.

6. Distance from

you to wall.

How Close,

Estimate Measurement Were You? ,

.(m) (m)'

Exercise 1

(continued on next page)



4'

H. THE
. . . 4 )' ,...k, .

4 4 , A

,A. ; There are 100 rentimetrO's in one me;tre: if there are 4 metre; and
A .

- 3 cenliietres, yob write,403 cm j(4 x 100 cm) + 3 cm = 400 cm
.

+ 3 cm] : ..a

. 'thd l'.A. DEVEL A FEELING FOyi THE,SVENpF 4ENDIMETR;
i4,.. V ,,

V.
,

1. ,f-told te rnetiic ruler against the widtn of y4; thumbnail. 4

Hdw.wide ii it? cm / r '

1, ....,,-,.-..
A.

21. 'AaAure..your thuMblrom the flistioint to the end/
,

. ,

. 41:7

ENTINETItE (cm),
,

12

. ,

1. Uie,te,metri,c ruler to find theWidth of yoar palM.

4. ',Measure your index or pointing finger', How king is. it'? ,

'

cm
-

Measure yak wrist witha tape measure. What is the distance

around it? cm
,

taie measure to find your waist size:

DEVELOP YOUR ABILITY TO ESTIMTE IN diNTIMETRE'S

YVare now ready to estimate in centimetres, For each of the

following items, follow the procedures used for estimating in

metres.

How Close

Estimate/ Measurement Were You?

re (cm) (cm)

1, "Lengtof a paper

clip.

2. LiiiMeter (width)

of a Coin.

3,,\, Width of a

postage stamp.

4, Length cif a

pencil.

5, Width of a sheet

of Paper.

C e
THE CENTER FON V0044T1ONAl. EDUCATION

C.

k

1.4
,

111: THE MALIMETRE (mml . t
i -

) 4

)
There are 10 millimetres in orfe cirtim'etxe. When a rneasurknent is

2 ,dentimetres and 5 millimetres, Siou write,25 min [(2,x 10 Mm)

+ 5 min -4'20 min +.5 mml 'There ai.q 1 000 inni in 1 m,

0,

A. DEVELOP A' FEELING FOR THE SP OF A 2LLIMETRE
si

" Using a ruler marked in millimetres, measur
.10 I

,

1 Thipkness df a paper -clip wire.. ,

Thickness of yourangernail.,

3. Width oirourfingrnail,
I

4, Diameter (width)of a coin,'

Diameter (thickness).of yuir pencil. inm

6. Width of a postage stamp. mm

B. DEVELOP YötiR ABILITY TO ESTIMATE IN MILLMETRES

You are now readylo estimate in millimetres, For each of the

following items, follow the Rrocedures used for estimating in

metres,

Thickness of a

nickel. ,

Diameter (thickness)

of abolt.

8. Length of a bolt.

4. Width of a,sheet,'

paper.

5! Thickness of a board

or desk, top, ft

6. Thickness of a

button, '

How Close

Estimate Measurement Were You?

(mm) (mm) .

IM...11111

0,

Exercise 1

, 13



4

AREA. MEASUliEMENT ACTIVITIES
A

Square Centimetre,,SqUare Metre'

MEN Y01DESCRVHE AREA OF SOMISING, YOU ARE

SI,kYING HOW MANY SQUARESsOF gtIVEN SIZE IT TAKES TO

COVER PIE SURFACE. ,

I. , THE SQUARE t ENTIMETRE ).

d

1

A. DEVELOP A FEELINCFOR A SQUARE'CENTIMETRE

1. Take a clear plastic gq, or use.the grid on page 6. it/7,
,

2. , Measure the length and width of one of thesomall

,squares with a ceqtimetre rule

THAT IS ONE SQUARE CENTMETRE!

3. Place y,bur fingernail over the grid. About hoW many
,

squares does it take to 'cover your fingernail?

cm'

4, Place a coin over the grid. About how Many squares

does it take to cover the coin? ; cm 2

5. Place a postage stamp ovr the grid."About how many

squares does it take to cover the Ostage stamp?

crnz

6, Place an enveloprover the grid: About how many

, squares does it take tuover the envelope?,

cm2

7. MeasureAe length and width of the envelope in cent.

metres. Length cm; width crn.

Multiply to find the area in sqUare centimetres.

cm x cm , How

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

4

THE CENTER FOR VOCATIOAIAL EDUCATION

1

4,

v

J

DEYELOP YO6R ABILITY TO ESTIMATE IN SQUARE

CENTIMETRES

'You are now ready to delielop your ability to estimate r

square centimetres.

3

, Remember the size bf a sivare centimetre. For each of the

follovfing items, folloW the procedures used for,estimating in

metes.

How Oosec

Estimate Measurement Were You?

(cm2 ) cm2 )

k

5

Index card,

2. 1305k cover...

'3. Photograph.,

4. Window pane or

delk top.

4

11. THE SQUARE METRE (m2)

111111=1.1MMIMM

I.
, -t

A. DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together tb, make a sqpare 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.

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

look, See how much floor spa'ce it covers.

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

itch space it overs.

5, PlacIthe square against the bopm of a door. See how

muc'Fof the door it covers. How hny squares would it

Nke to cover the door? m2

THIS IS HOW BIG A SQUARE METRE IV
4

.\ Exercise 2,

(continued on jext page)

15



' 01

liEVELOP YOUR ABILITY TO ESTI4TE IN SQUARE

MITRES

are now ready to!estimate in square metres. FolloW the

procedures used for estimating in metres.

. Door'. F
4,4

2:2 Full sheet of

! newspaper.

3. ClialkbArd or

bulletin board.

4. Floor.

5, Wall.

6. Wall cliart or pater,

7. Side of file cabine

Pflow Close

Estimate I4asurement Were You?
(m2 ) (m2 )

CENTIMETRE MI6'

4i-

A 4"

THE CENTER FOR VOCATIONAL EDUCATION

16

Exercise 2
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VOLUME MEASUREMfACTIVITIES

Cubic Centimetre, Litre, Millilitre, Cubic Metre

THE CUBIC CENTIMETRE (cm3)'

S.'
A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

, 1. Pick uP a colored plastic cube. Measure ts lerigth,

/t.height, and width in centimetres.

I 4 THAsT IS ONE

2. Find the voluMe of a plaltic litre box.

a. Place a ROW oi cubes against the bottom

of the.box. How many cubeslit irithe r

e side f

mommil.

b. Place another ROW of cube againstiridjoining side

of the box. How many rows fit inside the box

to make one layer of cubes?

How many cubes in each iriv?

How many cubes in the layer in the bottom of the

box?

c. Stand a Rvi of cubes.up against the side of the b

How many LAYERS wotild fit in the box?

How many cubes in each layer?

How many c9bes fit in the box altogether?,_

THE VOLNE OF THE BOX IS _CUBIC $
CEN ITRES.

d,:asure the length, width, and height of the box,in'

centimetres. Length cm; width __cm;
height cm, Multiply these numbers tolind'

the volume in cubic centimetres.

_ 3
MX MX CM -;jf.

Are the answers the sv in c. and d.?

THE CENTER FOR tCAT1ONAI. EDUCATION

B. DEVELOP YOUR ABILITY TO ,ESTIMATE IN CUBIC

CENTIMETRES

You are now ready tb develop 7cur ability to estimate 4

in cubic centimetres.

Reme er the size of a cubic centimetre. For each of

the f011 wing items, use the procedures for estimating in

metres.

Index card file

box.,' cc

2. Freezer container.

\ 3. Paper box.

4. Box of staples.

THE, LITRE (i)

. How Close

Estimate ,Measurement Were You?

(cm3 f (cm' )

tr`'

,

°

A. DEVELOP A FEELING FOR A LITRE

t4.

1. Take a one litre beaker and fill it With Ater.

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

usually do. How many cups do you fill?

THAT IS HOW MUCH IS IN ONE LITRE!

3. Fill thettre container with rice.

THAT IS HOW MUCH IT TAKES TO FILL A ONE ,

LITRE CONTAINER!

Exercise 3

(continued on next page)
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B. DEVELOP YOUR ABILITY TO ESTIMATE, LITRES B. DEVELVOUR ABILITY TO ESTIMATE IN MILLILITRES

I. (

You are now ready to flevelop your ability to estimate

litres. T ritelwo and onehalf litres, you write 24 1, or

2.5 litres To mite one-half litre4ou write 0.51, or 0.5

litre. To write t arid threefourths litres, you write

2.751, or 2.75 litr

For each of the following items, use the procedures for

estimating in metres.
°I

1. Medium:size

freezer container.

Large freezer

container.

3. Small freezer

container. .

e Bottle or jug.

TI-40LLILITRE (m1)

Esjimate

(.1)

ilIMIM111M

How Close

Measureme& Were You?

0)

There are 1 000 millilitres in on ire. 100 ml = 1 litre. Half

a litre is 500 Millilitres, or 0.5 lit 50 ml.

A. DEVELOP A FEELING FOR A MILLILITRE

1. Examine a centimetre cube. Anything which holils

1 cm3 holds 1 ml.

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

spoon into your hand. Carefully liour the rice into 4'

small pile on sheet of paper.

You are now ready toptimate in millilitres. iollow the

procedures used for estiniating metres.

1. Smalltjuice 7n.

2. Paper Cup or tea

cuR.

3( oft drink can.

Bottle.

IV. THE CUBIC METRE
i40

DEVELbP A FEELING FOR A CUBIC METRE

4THAT IS H

Fill the

'le on t

MUCH ONE MILLILITRE IS!,
oon with rice. ;kr the rice into another

of paper. .)

1HATIS 5 ItfiLLILITRES, OR ONE TEASPOON!
,

, 1

4. /.Fill the 15 ml sppon with rice. Pour the rice into a third

pile on the paper.

)THAT IS 15 MELLILITRES, OR ONE TABLESPOON!

1
CENTER FOR VOCATIONAL EDUCATION

How Close

Estimate Ivkasuremen Were You?

(m1)

(m3)

1. Place a one metre square on the floor neikt to the wall./

'2.
it

Measure a m5tre UPt,l_ie wall.

3. Pictule abo4 that fit into that space.

' THAT IS THE VOLUME OF ONE CUBIC METR

DEVELOP YOUR ABILITY TO ESTIMATE IN CpBIC METRES

For each of the following items, follow the estimating procedD

ures used before.

1. Office desk.

2. File cabinet.

3. Suitt!! room.

'

How close

Estimate MeOurement Were You?

(n13) 11113).

Exercise 3 .

I



(WEIRrliT) MEASUINENT

Kilogram, Gram

6

The mass of an object is a,measure of the amount of matter in the

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

matthr from the object. Weight iihe term that most people use Oen

, theNean mass. The weight of an object is affected by'gravity; the

:mass of an object is not. For example, thefreight of a person on earth

might be 120 pounds; that same person's weitht on the moon would be

20 pounds. This difference is b4use the pull of gravity on the moon

is le,ls than the pull of gravity on Orth, 4. person's mass on the earth

and on the moon would,be the same. Thetetric system does not

Measure weightit measuies mass. We'will use the term mass here.

4.

" The symbol for gram is g.
J,

:The symbol for kilogram is kg.'

There are 1 000 grams in one kilogram, or 1000 g 1 kg.

Halfakilogram can be written'as likor 0.5 kg.

A quarter, of a kilogram can be wn 6n as 254,or 0.25 kg.,\
Two and three-,fourths kilograms is wr en ai 2.75 kg.

'THE KILOGRAM (kg)\

bEVELOP A FEELING FOR THE MASS OA ilLoGRAM

Using a balance ascale, find the mass of the iterns on the table.

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

and co pare it to the reading on the scale \or, balance.

3

22
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I kilogram box.

extbook.

3. 'Bag of sugar,

4. Package of paper.

5. You'r own mass,

71ass

Hkgi

W

,

B. DEVELOP YOUR A ILITY TO ESTIMATE IN. iiILOG4AMS..

For thelollowing ijetfs ESTIMATE the mass of the object in

kilograms, then use the scale or balaNe to findtlp exact mass

ofthe object Write the exact mass in the MEASURgMENT

column. Determine how close your estimate is:

How, Close

Estimate Meas ement Were 'You?

1. Bag of rice.

(kg)

1111
2. Bag of nails.

3. Large pursel or

briefcase.

IMM.M.M,

4. AnOther person. dIERIIIIPMEO

5. A few books.

(kg)

11MM

Exercise 4

(continued on next page)
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10 ,

II. 4THE GRAMikg)

A. DEVELPP A FEELING FOR A GRAM

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

Shake,thecube in youppalm as if shaking dice. Flel the .

pressure on youf hut when'the gibe is in motion, then

when it is not in motion.

HAT IS HOW HEAVY A GRAM IS!

ake a second cube and attach it to te first Shake the

cu .es in first one hand and then the other hand; rest

tlie cubes near the tips of yOur fingers, moving

hand up and down.

THAT IS THE MASS OF TWO GRAMS!

Take five cubes in one hand and shake them around.

T1AT IS THE MASS d FIVE GRAMS!

sr-c
CEP14FOR VOCATIONAL EDLIWION

0

8. bEVELOP YOIA AkITY 1'0 ESTIMATE IN.GRAMS

You are now ready to improveyour ability:to 'estimate in

grams. Remember how heavy the 1 tram cube is, how heavy

the two gam cubes are, aid how. heav/ the five gam cubes

are. For eachtt the 'following items, r2,1lOw the procthrfts

used for estimating in &gams.,

4

1. Two thumbtacks.
r

Z. Pencil.. 4

3: Two.page letter

and envelope.

4. NiCkel.

5. Apple.

6 Package of

margarine.

How Close

Estimate Measurement Were You?

(g) (g)

1==....=11..

EZercise 4
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TEMPERATURE MEASUREMENT ACTIVITI6e

Degree Celsius

I. DEGREE CELSIUS:eC)

Degree Celsius CC) is the metric.Measure for temperature.

B. 'DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES .

CELSIUS

A. DEVELOPA FEELING FOR DEGREE CELSIUS For each item, ESTIMATE and 1:vrite dowrihow many degrees

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

MET, See how close your estimates and actual measure .

ments are,

1: Find 0 degrees. How Close

WATER FREEZES At ZERO DEGREES CELSIUS (0°C)
Estimate Measurement Were You?

WATER BOILS AT 100 DEtEES CELSIUS (100°C) sOme hot and

5. Find the temperature of the om. °C. Irthe
cold water in a

room cool, warm, or about right?
container, Dip your

finger into the

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

-Find the temperature. °C. ,Dip your finger

quickly M and out of the water. Is the water very hot,

hot, or just warm?

.4. Put some cold water in a containef with a thermometer.

Find the temperature. °C. Dip you: finger into °

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

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

bottom of the thermometer. After about three minutes

find the temperature. °C. Your skin tempera.:

ture is not as high as your body temperature. 5. Mut of ice and water.

NORMAL BODY TEMPERATURE IS 37 DEGREES 6. Temperature at

CELSIUS (37°C). floor.

:A FEVER IS 39°C. 7. Temperature at

A VERY HIGH FEVER IS 40°C.
ceiling.

Take a Celsius thermdmeter. took at the marks on it,

2, Pour outym of

the water. Add some

hot water. Dip your

finger quickly into

the water,

3. Outdoor tempera-

ture.

.4. Sunny willow

OCTHE CENTER .iOR %%ATONAL MCA. (X

101.,

.111

Exercise 5

1 1
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UNIT

OBJECTIIVES

,

The student will recognize and use the metric

.tenre, units, and symbols used in this occupa.

tion.

Given a metric unit, state its use in this

occUpation.

Given a ,tneasurement task in this octupa-

tion, seletthe appropriate metric unit

and measurement tool.

SUGGESTED TEACHING SEQUENCE
I

1. Assemble metric measurement tools (rules,

tapes, scales, thermometers, etc.) and

objects related to this occupation.

2. Discuss with students how to read the

tools.

3. Present and have students discuss

Information Sheet 2 and Table 2.

4. Have students learn occupationally.

related trktric measurements by complet.

ing Exercises 6 and 7.

5. Testperfontance,by, using Section A of

"Testing Metric Abilities."

CENTER FOR VOCAT)ONAL EDUCATION

28

METRICS IN THIS OCCUPAITION

Changeovtir to the metriAystem is under way. Large corporations are already using

metric measurement to compete in the world market. The metric system ls been used in

various parts of industrial tr.tcl scientific communities for, years. Legislation, passed in

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

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

in job.related tasks.

Table 2 lists those metric tarn which,are most commonly used in this occupation.

These,terms are replacing the measurement units used currently. Whit kinds of job-

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

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

can add to/the list of uses beside each metric term.

c,)

Information Sheet 2

29



Metric Units for Dental Assistant ,

Quantity Unit Symbol Use
. .

Length

,

.

,i

.

,

,
f

.,

/
u

.

Iray slide; rubber dam; drill,appliance;

packing materials; length/diameter of

Molar root ,

centimetre

,

tin Sutures; lentill tape and cerbon )

.
i ,.

Area
,

square millimetre ,

( '4

J 2

, ram t.ray slide; surgical preparation

fluid flows millilitre's iet minute mlinik ,,, Oxygen and gas intakes; developing tank

, .

milligram . mg ,
,

.,

Pharmaceutical measurement; impression

and base materials; crown cap material,

i.e., gold

,

.
gram 1

kilogram kg

*Volume and capacity cubic centimetre (cc,) cm
3 ^

,
7.c, Injections; philter; liquid application,

t9pical fluoride; empties; impression

materials, i.e., alginate; dental

equipment. .
millilitre

,
ml

litre 1

,

Ternimrature degree Celsius
d
C

. ,

kray development Solution; room

temperature

**Premium

,

irlopascal
,

Sterilizer; oral aspirator

*Note: Medical iymbol for cubic centimetre will probably remain cc. (em3). Also, cubic centimetre (cc.) and millilitre (m1) will be need interchangeably.

**The American National Metric Council is currently considering
recommendatidu to measure body fluid pregame in kilopaecals.

(lirTHE CENTER FOR VOCATIONAL EDuCATION
Table 2

3
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TRYING OUT METRIC UNItS

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

ments of the items below. Write .down 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

MP'

3. Lengih of dental tape

4. IVidth of cottonoid

5, Width of &drill bit

ngth of dental drill

7. Width of dental carbon paper

8. Width of dental record card

9. Length of small mixing

spatula

Ares

10. X-ray slide

11. Preparation area for
injection anesthetic

12. Sheet of paper

13. Small gauze pledget

14. Sterilizer

Volume/Capacity

15. Small bottle

Estimate Actual

16. Measuring cup

17. Syiinge

18. Alginate scoop

19, Plaster bowl

20. Suction bottle 77r-

21. Basin

22. Disposable rinse cup

Mass

. 23. Textbook

,

, 24. Quantity of base material

25. Mitre of water (net)

26. Yourself

27. Fellow student

28, Quantity of plaster

Temperature

29. Room

30. X-ray developing solution

31. Tap water

32. Hot tap water

,

(11111)0THE CENTIR FOR VOCATIONAL EDUCATION
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ASSISTING WITH METRICS

It is' imiortant to know what metric measurement to use. Shqw

what measurement to:use in the following Situations,

1. Capacity of plaster bowl

e

2. Ndlume, of graduated cylinder

3. Length of dental sponge

4. Width' of dental sponge ,

5, Length oftcellophane sheet

6. Width of ollbphane sheet

7. Capacity of algTalte mixing bowl

8. Area of molar surface

9. Quantity of packing material

10, Volume of mouthwash in a rinse

cup

11. Temperature of X-ray
developing solution

12 Size of molar X-ray film:

'a, Length

b. Width

13. Sizeg bicuspid

a, length

b, !Width

14. Preparing a silver amalgam for

, restoration

.15, Mixing plaster alginate

16. Mixing'a rapid action

X-ray developing solution

17, dMeasuring molardam

'opening

Pressuie of oxygen

tank

THE CENTER FOR VOCATIONAL EDUCATION
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Exercise 7
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UNIT

OBJECTIVE

The student will recognize and use met- ,

rk equivalents.

Given a metric unit, state an equivalent

in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

1, Make available the Information Sheets

(3 8) and the associated Exercises

(8 - 14), one at a time.

2. As soon as you have presented the

Information, have the students complete

each Exercise,

3. Check their answers on the page titled

ANSWERS TO EXERCISES AND

. TEST.

4. Test performance by using Section B of

"Testing Metric Abilities." a

NI MTH FON VOCATIONAL EDUCATION
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(METRIC-METRId EQUIVALENTS

Centimetres and Millimetres

4

3 4 5 6

Look at the picture of the nail next to the ruler, The nail is 57 mm long. This is5 cm + 7 mm.

There are 10 mm in each cm, so 1 mm = 0.1 cm (one- nth of a centimetre). This means that

7 mm= 0.79m,so 57 mm = 5 cm+7 mm

= 5 cm + 0.7 cm

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

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

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

34 min= 3 cm+4 mm

= 3 cm+ 0.4 cm

= 3,4 cm. This means that 34 mm iethe same as 3.4 cm,

Now you try sont,

Information Sheet 3

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

b ) 583 mm r- cm f ) 802 mm = - cm
c ) 94 mm = cm g ) i 400 mm

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

cm

Exercise 8
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etres, Centimetres, and MUJnetres

There are 100 centimetres in onf metre. Thus,

2m . 2 x 100cm 200cm,

3m 3i100 cm' 300cm.

8 m 8 x.100 cm 800cm,

36 m 36 x 100 cm 3,600 cm,

There ire 1 000 millimetres in one metre, so

2m 2:1000mm 2000mm,
.

3m 311000 mm 3000mm,

6m 6:1000mm 600
24 m 24 x 1 000 nun 24 000 mm.

From your work with decimals you should know that

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

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 1 000 mm

75
Tr; x 1 000 mm

olt 1"
1 000

- 75 x 100 mm

10 Inni

750 mm. This means that 0.75 m MO mm,

Fill in the following chart,

Sheet 4

metre

m

centimetre

cm

,
millimetre

ma

1 100 1 000

2 200

..
9

5 000

74

0,5 80

0.6 , 600

'2,5 25
..

14
.,

639

THE CENTER FOR VOCATIONAL EDUCATION
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Exercise 9
4
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Mãllilitres io Litres ,

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

2 000 millilitres is the sarne ail Met,'

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, i

1 000

1 000 ml re titre - litre.

2 000
2 000 ml Troo litres 2 litres.

Or

And, as a final exa le,

'28000
28 000 ml

1,000
litres 28 litres.

1

Rat if soNthing holds 500 nil? I-row many litres is this? 'this is

worked the same way.

500 ml
litre (five-tenths of a litre ). So 500 ml

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

.7600

Change 57 millilitres to litres.

57
57 ml litre 0.057 litre (fiftyseven thousandths of a

litre).

.,.1

4

Information Sheet 5.

Now you try some., Complete the following chart.

millilitres

(ml)

litres

(I)

3 000

6 46..
a

14 000

23

300 0.3

700

0.9

0,47

275

Exercise 10
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Litres to Millilitres

%at 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 littes =13 x 1 000 ml =13 000 ml,

0:65 litre = 0.65 x,1 000 ml = 650 ml,

Information Sheet 6

Now you try some. Complete the following chart.

litres

I

millilites

ml

8 8 000-
5

46

32 000

0.4

0,53 ,

480 Exorcise 11

Grains to Kilograms

There are 1 000 grams in one kilogram. This mons that

2 000 grams is,the same as 2 kilograms,

5 000 g is the same as 5 kg,

700 t is the same as 0,7 V, and so on.

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

changing from millilitres to litres.

Try the following ones.
_

Pas kilograms

kg

4 000 4 4

9 000

000 --,,23

8 .

300
275

THE CENTER 'FOR VOCATIONAL (DUCATION
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Information Sheet 7

Exercise 12

Kilograms to Grams:
4

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

4 kg= 4 1000g= ,4000g,

23 kg = 23

,x

x 1.000 g 23 000 g,

0.75 kg = 0.75 x 1 000 g = 750 g.

Complete the following chart.

kilograms

kg

grams

g

7 000

11

25 000

0,4

),63
175

Information Sheet 8

Exercise 13

. Changing Units at Work

Some of the things you use in thii occupation my be measured in

different metric units. Practice changing each of the following to

metric equivalents by 'completing these statements.

a )10 cm sutum is m

b )250 ml of sterile solution is I

c )2 500 g of alginate is ..k. kg

d )120 mrn cottonoid is cm ,

e )0.25 litie of oxygen is ml

f )0.5 lite of,concentrat61 nil

g )4 cm drill bit is . nun

h )500 nil topical fluonde is 1

, i )500 g of alginate is kg

j ) 5 cm dental carbon is mm

k )5 g vial of powder is

1
)1 cc injection solution is nil

in)2 ml injection solition is cc

n )10 cm wire 'for braces is
ram

Exercise 14 \

41



UNIT

OBJECTIVE

The student will recognize and use

instruments, tools, and devices for meat

surement tasks in this occupation,

Given metric and Customary tools,

instruments, or devices, differentiate

between metric 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 20%

and measure within 2% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary

measuring tools and devices (rules,

scales, °C thermometer, tapes,

cylinders, sphygmomanometer)

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.

4 2

'Present or make available Information

Sheet 9 aild Temperature Visual

4Ocated on page 26.:

5, Mix metric and Customary tools or

equOment at learning station. Give

studkits Exeraises 15 and 16.

6. lest perfOrmancehy using Section,C

of"Testing Metric Abilities."

SELECTING AND USING

METRIC INSTRUMENTS I TOOLS AND,DEVICES

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

damaged materialsor injury to self or fellow workers. For example, setting 207 pounds

per square inch of pressure (psi) on an oxygen cylinder regulator designed for 207 kilo-

pascals (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 instrumenhbefore using it.

3. The metri stem is a decimal system. Look for units marked off in whole numbers,

tens or te ths, hundreds or hundredths.

4. Look fo 1metric symbols on the tools or gages such as m, mm, kg, g, kPa, etc,

5, for decimal fractions (0.25) or decimal mixed fractions (2.50) rather than com-

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

Some p oducts may have a special metric symbol such as a block Mio show they are

metric.

7, Don't fo e bolts, wrencheS,i.or other devices which are not fitting properly.

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

11,

Information Sheet 9

43



20

WHICH TOOLS FOR THE JOB? MEASURNGUP IN DENTAL ASSISTING,

Practice and prepare to demonstrate your ability to identify,

select, and use metricscaled 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 demonstTate or describe use of tools, instuments, or

"ces to:

Take and record solution temperature.

. Prepare topical flouride solution for juvenile (adult).

3, Select the proper syringe and needle for injection,

4. Prepare, pour, and trim alginate models.

5. Prepare a sliver amalgam for a restoration.

6. Prepare medical dosage of local anesthesia for a child,

7: Prepare a rubber dam impression.

8, Read gage of oral aspirator,

9. Select impression mouth mold for child.

10. Prepare a working solution of X-ray developer. ,

11. Prepare a mixture of dental cement.

For the dental distance tasks below, estimate the metzic measure-

ment to within 20% pf actual measurement, and verify the estimation by

mewing to jthth 2% of actual measurement. Identify each ingredient;

estimate and vify the quantity of each.

Estimate

1. 'Measure algina e for upper and

lower impressions.

Verify

2, Compare mass of fluffed and

compacted alginate.

3. Measure mass of base impression

kr a child.

4. Size of adult rubber dam.

5. Amount of cepecol for a 1:1

ratio with water.

6. Capacity of a molar jar.

7. Prepare a sterilization solutipk-

from a 0% concentratelif, ther

alcohol.

8, 'Select a drill bit for a molar

from an array of bits.

9, Prepare an injection of 4 minims

from a 1 ce. paCkaged preparation.

10. Record reading of aspirator gauge.

THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

OBJECTIVE

4.

The student will recognize and use metric

and Customary units interchangeably in o5ler-

ing, selling, and using products and supplies in

this occupation.

Given a Customary (dr metric) measure-

ment, find the metric (or Customary)

equivalent on a conversion table,

I Given a Customary unit, state the re-

placement unit.

SUGGESTED TEACHING4SEQUENCE

1. Assemble packages and containers of

; materials.

2. Present or make available Information

Sheet 10 and Table 3.

3. Have students find approximate metric-

Customary equivalents by using

Exercise 17,

4. Test performance by ushig Section D of

,
"Testing Metric Abilities.'

THE CENTER FOP VOCATIONAL EDUCATION
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METRIGCUaTOMARY EQUIVALENTS

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

Conversion tables list calculated equivalents betimen the two sys ms. When a cloie equivalent

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

1. Determine which conversion table is needed.

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

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

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

T e 3 on the next page gives an eximple of a metricCustomary conversion table which

you cise for practice in finding approximate equivalents. Table 3 can be used with Exercise

17 Parfl and Part 3.

Below is a table of metric-Custornary equivalents which tells yoii what the metric replace-

ments for Customaryunits are.* This table can be used with Exercise 17, Part 1 and Partl. The

symbol % means "nearly equal to."

1 cm 0.39 inch

1 m % 3.28leet

1 m % 1.09 yards

1 km % 0.62 mile

1 cm2 % 016 sq in

1 m2 10.8 sq ft

1 m2 *4 1,2 sq yd

1 hectare % 2.5 acres

'1 cm3 % 0.06 cu in

1 m3_ cu ft

1 m3 % 1.3 cu yd

1 inch % 2.54 cm

1 foot % 0 305 m

1 yard % 0.91 m

1 mile % 1.61 km

1 sq in % 6$ cm2

1 sq ft % (09 ml

1 ml % 0.2 tsp

1 ml % 0.07 tbsp

1 1% 33.8 fl oz

1 1% 4.2 dlips

1 I % 2.1 pts

1 1 % 1.06 qt

1 sq yd % 0.8 ni2 1 1% 0.26 gal

1 acre % 0.4 hectare '1 gram % 0.035 oz

1 cu in % 16,4 cm3 1 kg % 2,2 lb

cu ft % 0.03 m3 1 metric ton % 2205 lb

1 cu yd % 0,8 m3 liPa % 0.145 psi

1 tsp% 5 ml

1 tbsp % 15 ml

1 fl oz % 29.6 ml

1 cup t 237 ml

1 pt % 0.47 1

1 qt % 0.95 1

1 gal % 3.79 1

1 oz % 283 g

1 lb % 0.45 kg

1 ton % 907.2 kg

'1 psi % 6,895

*Adapted from Let's Measure Metric, A Teacher's Introduction to MetricMeasurement. Division of Educational

Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975,
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CONVERSION TABLES

MILLILITRES TO FLUID OUNCES (APPROXIMATE) FLUID OUNCEiTO maturREs (APPROXIMATE)

ml fi.oz. ml floz. ml tor, fLoz. ml fl,oz. ml tor. ml

100 3.4 10 .3 1 .03 10 295.7 1 29.6 .1 3

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

_

6

300 10,1 30 1.0 .10 30 887,2 '3 88.7 .3

_

9

7? 400 13.4 14 4 .14 40 1182.9 4 116.3 A 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
+.

, 700 217 70 2.4 7 .24 70 20701 7 207.0 .7 21

)',
800 ; 27.1 80 2.7 8 .27 80 2365.9 8 236.6 .8 - 24 '

900 '', 30.4 90 3,0 9 20 90. 2661.6 9 266.2 , .9 27' .

5 m1(4,9 ml) 1 teaspoon

15 m1(14.8 ml) a 1 tablespoon

1 teaspoon 5 m1(4.9 ml):

1 tablespoon 15 ml (14.8 ml)

PLASTICAUBBED NEEDLESS

The following metric equivalents ere available

Designated Size'"

Hornet& Metric mm

26G x 5/8

250 x 3/4

24G x 3/4

23G x 1

,p

0,461 16

0,501 20

,0,55

0.60 x 25

. 22G x 1 1/4 0.70 x 32

21G x 1 1/2 0.80 x 38

20G x 1 1/2 0.90 x 38

19G1 5/in- -1.60i41

18G: 1 1/2 1.20 x 38

15G: 1 1/2 1,80 x 38

!Ileference Metrication in Hospitals, South African Burnt, of Standards

Needle size is 4d on the standard wire pge

number of the diameter of the shaft, su#ixed

by the letter G, and followed by the multipl

cation sign and the length, in inches,"of the

shaft.

5E_1

Shaft

Hub

NEEDLE

a

NE Comm FOR VOCATIONAL EDUCATION Table 3
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ANY WAY YOU WANT IT.1..1. = r.=',,,
You are working in a dental office. 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 appro-

priate Customary equivalents in order to communicate with

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 nuniber and unit) for

each of the folloWing Customary quptities.

a )C

b )

c )

d )

e

f )

g )

h )

)

)

k )

1 )

n )

o )

Customary Quanfity Metric Quantity

12 lb. tin of alginate .

4 qts. of antiseptic solution

3/4 in. dental carbon .

6 in. suture

Two-gallon can ,

1 1/2 in, by 1 1/2 in. X-ray slide

1 tbs. dosage

4 fl. oz. of concentrate

1 Pt. solution

4 in, by 4 in. rubber dam'

1 gal. alcohOl

5 in. instrunietit ,

2 qt. basip

2 fl. oz. of mouthwash

1 in. wide cottorioid pack

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

a) 48Gx11/2= mm e ) 950 ml fl. oz.

b) 0.45 x16 Gx f ) 16 fl. oz. = ml

c ) 235 ml = fl. oz, g ) 32fl.oz, = ml

d ) 25 fl. oz. = ml h ) 1 teaspoon = ml ,

("cENTER FOR VOCATIONAL EDUCATION

Complete the Requisition "min using the items listed. Convert

the Customary quantities td metric before filling out the form,

Complete all the information (Date, For, Dentist, etc.),

Request the following dental supplies:

a ) , 1 quart of dental X-ray developer

b ) 1 package of 3 in. x 4 in. dental film

c ) 5 lb. container of plaster of Paris

d ) 3 I oz. of dental permlastic cement

23

REQUrSITION

.

For

.,

,.

Date

,

,

,

Dent* , Date Wanted

Deliver tO

.

(
--

. ,

QTY UNIT ITEM
,

,

,

_

,

.

,

.

'Requested

.

Approved

by
.

by

Exercise 7
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SFrION A

1. One kilogram is about the mass

of a:

[A ] nickel

k [B ] apple' seed

[C,) basketball

[D ] Volkswagen "Beetle"

2, A square Me.t,g is about the

IINti of:

[A] this sheet of paper

14/ [13] a card table top

[C] a bedspread

(DI a postage stamp

3. A liquid solution is measured

in:

[Al millilitres

[B] centimetres

[C] 'grams

[D] millimetres

4. The length of a tooth is

meisured in:

[A] centimetres

[B] cubic centimetres

[C] millilitres

[D] millimetres

5, The correct way to write twenty

grams is:

[Al 20 gms

fril 20 Gm,

IC ] ,20 g.

[D] 20 g

52

6. The correct way to write twelve

thousand millimetres is:

[A] 12,000 mm.

[B ] 12,000 mm

[d] 12 000mm

[D ] 12 000 mm

SECTION B

7. Atoller bandage 20 centimeters

long also has a length of:

[A] 2'000 millimetres

[B] 2 millimetres

[C] 200 millimetres

[D] 0.2 millimetre

8. A 750 pam container of aseptic

powder is the same as:

[A ] 75 kilograms

[B] 7.5 kilograms

[C] 750 kilograms

[D] 0.75 kilogram

SECTION C

9. For measuring millimetres you

would use a:

[A ] graduated cylinder

[B] pressure gage

[C] scale

[D] ruler.

10. For melsuring millilitres you

would use a:--

[A] pressure gage

[B] scale

[C] "ruler

[DJ graduated cylinder

THE CENTER FOR VOCADONAL EDUCATION

11, Estimate the length of the line

segment below:

[A ] 23 grams

[B] 6 centimetres

[C ] 40 millimetres

[D ] 14 pascals

12. Estimate theiength of the line

segment below:

[A ] 10 millimetres

[B] 4 centimetres

, [C] 4 pascals

[D ] 23 milligrams

SECTION D

13. The metric unit which replaces

the fluid ounce is:

[A ] hectare

[B] millilitre ,

[C] gram

[D] litre

14'. The metric unit which r,eplaces

the gallon is:

[A] kilolitre

[13 ] millilitre

[C] litre

[D] gram

,

Use this conversion iable to
answer questions 15 and 16.

-

inl

,

4. oz.'

.

nil

.

fl. oz.

100 3,4 10

,

.3

200 6,8 20 .7

300 101 30 1.0

400 13.4 40 1.4

500 16,9 50 1.7

600 20.3 60 2.0

. 700 23.7 70 2.4

800 27.1 80 2.7

990 30.4 90 3.0

15. The equivalent of 230 ml is:

[A] 7,8 fl, oz.

[B] 8.3 fl.

,[C] 2,3 U. oz.

[D] 4,6 fl. oz.

16. The equivalent of 950 ml

[A] 31,0 fl.-oz.

'[B] 9.501.os.

[C] :32.1 fl, oz.

[D ] e 33,1 fl. oz.

TESTIM M IC ABILITIES



ANSWEyS TO EXERCISES Al

EXERCISES 1 THRU 6

D TEST

Exercise 10

The answers depend on the items

used for the activities.

EXERCISE 7 s.

.. Currently accepted metric units of

measurement for each questipn are

shown in Table 2. Standards in each

occupation are being established

nowfo answers may vary.

EXERCISE 8 .

.

a)

b)

c)

d)

2.6 cm

58.3 cm

9.4 cm

68.9 cm

e)

f)

g)

h)

13.2 cm

0.2 cm

1 .0 cm

0.7 cm
1.

EXERCISES 9 THRU13

'Tables are reproduced in total. An-

swers are in parentheses.

54

Exercise 9

metre

m

centimetre

cm

millimetre

mm

109 1 000

2 200 (2 000)

3 (300) (3 00-0):

9 (900) (.9_00121

(5) (500) 5 000

74 (7 400) . (74 000)

0,8 -TT ', (800),

0.6 (60)

(0.025) 2.5 25

(0.148) (14.8) 148

(6,39) 635 (6 .390),

THE CENTER FOR VD ATIONAL EDUCATION,

millilitres

ml

litres

I
,

3 000

6 000 (6)

(8 000)- 8

i14 000) (14)

(23 000) 23

300 0.3

700 (0.7)

(900) 0.9

250 (0.25)

(470) 0.47

27.5 v (0.275)

Exercise 11

litres

1

millilitres

ml

8 000

(5 080),

46 (46 000)

(32) 2 000

0.4 (400)

0.53 (530)

. (0,48) 480

Exercise 12

. Exercise 13

kilograms

kg

grains

, g

7

-
7 000

11 (11 000)

(25) 25 000

0.4 (400)

0,63 i OP
(0175) 175

Exercise 14

a ) 0.1 m b ) 0.51itre

b ) 0.251itre i ) 0.5 kg

c ) 2.5 kg j ) 50 nim

d) 12cm k ) 5000mg

e ) 250 ml '.1 ) 1 ml

f ) 500 ml m) 2 cc

g ) 40mm n) 100 mm

° EXERCISES 15 AND 16

The answers depend on the

items used for the activities.

grams

g

kilograms

kg

4 000 4

9 000 (9)

-, 23 000 (23)

(8 Q00) 8

300 (0.3)

275 (0.275)

EXERCISE 17

Part 1.

a ) 5.4 kg i ) 0.47 litre

b ) 3.8 litres j ) 10.16 cm by

c ) 1.905 cm 10.16 cm

d ) 15.24 cm k 3.79 litres

e ) 7.58 litres 1 ) 12.7 cm

f ) 3.81 cm by m) 1.9 litres

3.81 cm \ ) 59.2 ml

g ) 15 ml o ) 2.54 cm

h ) 118.4 ml

25

Part 2.

a ) 1.20x 3imm

b) 26Gx5/81
c ) 7.97 fl. oz.

d r 739.4 ml
e ) 321 fl. oz.

f ) 473.1 ml

g ) 946,4 ml

h ) SmI

Part 1'

a ') 0.96 litre

b,) 7.62 cm x 19.16 cm

c ) 2.25 kg

d ) 88.8 ml

TESTING isdETRIC ABILIMS.

1. 9. D

2. B 10, D

3. A 11. B

4. D 12. A

5. D 13. B

6. D 14. C

7. C 15. A

8. D 16. C.

alb
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TEMPERATURE

42

41

Clinical thermometers in degrees Celsius 40

Dial tank thermometer

X-Ray Film Developing Table

Dangerous fever 40°C 39

High fever 39°C

Low fever 38°C 31

Normal temp. 37°C

Subnormal temp. 36°C 31

Development Time (in minutes)

21°C

24°C

25°C 2

36

35

34

Dental X-ray development will vary due to the temperature of the processing solution, A rapid process

will otcur in a warm (25°C) solution, The process is slower if film is exposed to a lower solution temperature.

OSCENTER FOR VOCATIONAL EDUCATION

S. GOVERNMENT PRINTING OEM 1976-757-069/6218 Region No? 5-I I

Visual 1
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SUGGFSTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENTTASKS

IN EXERCISES 1 THROUGH 5

.(* Optional)

LINEAR

Metze Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 m

*Trundle Wheel

*Area Measuring Grid

;

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50 ml. 1 000 rol

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

t

TEMPERATURE,

Celsius Thermometer

THE CENTER FOR VOCATIONAL EDUCATION
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL

MASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by "*."

A. Assorted Metric HardwareHex nuts, washers, screws,

cotter pins, etc.

B. Drill BitsIndividual bits or sets, 1 nun 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 mm to 1 mni range

F. Metre Tape-50 or 100 m tape,

* G. ThermometersSpecial purpose tkies such as a clinical

thermometer

H. Temperature DevicesIndicators used for ovens, freezing/

cooling systems, etc,

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

hex key sets

J. Weather DevicesRain gagebarometer, humidity, wind

velocity indicators

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

etc.

' VelocityDirect reading or vane type meter

M. Itol,d 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 your school distlict's

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

metric measuremek devices,
4.

'Measuring devices currently are not availal;le. Substitute devices (i.e,, therm6mete0

may be used to complete them6surement task. 5

Tools and Dir;ices List



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 treasurer,

Activity.oriented introduction to the metric system dmigned for indepen

dent or group inservice education study. Introductory information about \
metric measurement; remoducible exercises apply metric toncepts to

common measurement situations; laboratory activities for individuals or

coups. Templates for making metre tapeditre box, square centimetre grid.

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

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

1974, 23 min., 16 mm, sound, color; $310.00 purchase, $31:00 rental.

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

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

symbols and ease of metric calculations. Relationships among metric

measles of length, area, volume, and mass are illustrated in interesting

and unforgettable ways.

Metric Education, An Annotated Bibliography for Vocational, Technical and

Adult Education. Product Utilization, Thaenter for Vocatioal Edu.

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

pages; $10.00.

Comprehensive bibliography of instructional materials, reference mate

rials and resource list for secondary, post.secondary, teacher education,

and adult basic education. Instructional materials indexed by 15 occu

patiOnal clusters, types of materials, and educational level.

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

cation. Product Utilization, The Center for Vocational Education, The

Ohio State University, Columbus, 43210, 1975, 4 6 pages; $3.00.

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

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

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

education, impllcations of metric instruction for adult basic education,

and curriculum and instructional strategies.

Metric Handbook for Hospitals, by Douglaa V. Frost and others. U.S. Metric

Asiociation, Inc., 1971, 12 pages, $.50, $4.50 for package of 10, pamphlet.

Order No. 7057. Order from: Ideal School Supply Company, 11000 South

Lavergne Avenue, Oak Lawn, IL 60453.

Handbook outlining steps necessary for metric convertion in hospitals. Topics

covered: metric units and symbols, reasons for hospital metrication, learning

the metric system, procedure for hospital conversions, clinical thermometer,

and metric dose; with apothecary equivalents.
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Programmed Mathematics for Nurses, by George I. Sackhelm and Lewis,Robins.

The Macmillan Company, 886 Third Avenue, New York, NY 10022, 1989,

262 pages, $5.95, paper.

Programmed text for nu= includes sections on metric system, conversions

between metzic and U.S. Customary, metric and apothecary. Seltdirecting,

selteating, immediate reinforcement. Recycling through sections when pe

formance is below 'standard. rout unit practice tests for mastery and r.eview,

Practical examples throughout. Does not use currant metric notation.

METRIC SUPPLIERS

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

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

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

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

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

lnstrunal quality and precision balances and scales, plastic calipersand

stackable gram cubes for beginners.

INFORMATION SOURCES

American National yetric Council, 1625 Manachutetts Avenue, NM., Washington,

D C 20036i

Charts, pceters, reports and pamphlets, Metric Reporter newsletter. National

metric coordinating council representing industry, government, education, .

professional and trade organizationa.

National Bureau of Standards, Office of Information Activities, U.S. Department of

Commerce, Washington, D C 20234.

Free and inexpensive metric charts and publications, aho lends films and

displays.
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