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exercises, and _tables. In addition, suggested teachifig techniques are:
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devices used in this occupation and jobrelated tasks of estimating
and measuring. Unit I,.a general,introduction tp the metric system of

, measurement, provides informal, hands-on elperiences for the
students. This unit enables students to became familiar with the-
basic metric units, their symboli, and measurement instruments; and
to develop a set of mental references for metric values,' The metric
system of notation also is explained-. Unit 2 pravides the metric
terms which are used in this-occupation and gives experience with
ocdupational measurement taSks. Unit 3 focuses on job-related metric
equivalents and their .relationships. Unit 4 provides experience with
recognizing and using metric, instruments and tooli in occupational
measurement tasks, It alio provides experience in ccmparing aketric
and custnr,lry measurement instruments. Unit 5 is designed to give
student , _ctice in ccnverting customary-and metric measurements, a

skill cc _ .ered useful during the transition to metric in each

occupatiqu. (HD)
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TEACHING AND LEARNING

THE METRIOSYSTEM

This metric ipstructional package was iiecigned td meet job-related

maric measurement ,needs of students. To use this package students

shpuld already know the occupational terminology, measurement

tams, and tools curreAly in use. These materials were prepared with

th`e 'help of experienced vocational teachers, reviewed by experts, tested

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

tribution.
h

Each of the five units of instruction contains performance objec-

tives, learning activities, and supporting information 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 teathing-learning strategies:

1. Let the first experiences be 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

by

4. 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 to area to volume),
0

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 familiapvith the basic metric

units, their symbols, and measurement instrum'ents; and to develop a

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

«. tion also is explained.

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

and gives experience with «xcupational 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 topls in occupational measurement tasks. It also pro-

vides experience in comparing metric and custimary meastireMent in-

struments.

Unit 5 is designed to give student; practice in converting custom-

ary and metric meitirements. Studtnts should learn to "think metric"

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

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

occupation,

Using These Instructional Materials

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

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

exercises facilitate experiences with measurement instruments, tools,

and devices used in this dccupation and job-related tasks of estimating

and measuring.

This instructional packk, a so was designed to accommodate a

variety of individual teaching and iParning 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 used in inde-

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

materials can be expanded by the teacher.

Gioria S Cooper

:loel H. Magisos

EditOrs .

r,7 This publication was developed pursuant contract NO. OECO74.9335 with the

Bureau of Occupational and Adult Education, U.S. Department of Health, Educe,

tion and Welfare. However, the opinions expressed herein do not necessffily

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

endorsement by the U S Of ficpof Edueation should be inferred.



UNIT

i

SUGGESTED TEACHING SEQUENCE

1, These 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 best show the relationship

between, length, area, and volume,

3. A'ssemble the metric,measuring devices

(rules, tapes, scales, thermometers, and

measuring containers) aild objects to be

measured.*

4. Set up the equipme,nt at work stations

for use by the whole class or as individu.

alized resource activities,

5, Haq the Audents estimate, measure, and

record usitg Exercises 1 through 5.

6. Present intonation on notation and

make Table 1 available.

7, Fallow up with pup discussion of

activities.

"Other school depirtMent.1 may
have devices which

can be used. Metric stipliers are listed in the reference

4

(iirTHE CENTER FCN VOCATIONAL EDUCATION ,

OBJECTIVES

The student will demonst te these skills for the'Linear, Area, Volume or Capacity, Masi, and

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

SKILLS

Recrinize and use Ihe

unit and its symbol for:

2 Select, use, and read the

appropriate melauring

inetruments for:

3 State or show

physical reference for:

,..M.}
r

EXERCISES

Estimate within 25

of the actual !TIMM

Reed correctly

LineU

(PP 4)

Arta

'(pp.

volume or CapacitY

(pp. 7 . 81

Mat

ipp, 9 .101

Temperature

(p,11)

millimetre (mm)

centimetre (en)

metre (n)

quire

centimetre

(C,D2

square

metre

(d)1)

cubic centi,

metre (cm

cubic nfetre

(m))

litre (I)

millilitre (rni)

gram III

kilogram (kg)

degree Celsius

1°C)

height, width, or

length of objects

the area of

a given surface

capacity of

containers

the mu; o6bjects

in frame and kilo

grams

the temperature of

the air or a liquid

metre stick, metric

tape measure, Ind

metric ruler;

measurements

on graduated

volume meals:.

Mg devices

kilogram rile

and a gram scale

A Celstua thermometer

RULES OF NaTATION

1. Symbols ate not capitalized unless the unit is a proper name (mm not Aft4).

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

3, Symbols are not folloW by an 8 for plurals (25 g not 25 gs).

4. A space separates the rals from the unit symbols (4 I not 41).

5. Spaces, not commas, are used to separate large numbers into groups of three

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

6. kzero precedes the decimal p 'ntif the-number is less than.ono. (0.52/not Al).

7. Li,tre and metre can be spelled e ther with an .re or -er ending.

Information Sheet 1



METRIC UNITS, SYMBOLS, ANI) REFERENTS,

Quantity Metric Unit Symbol Useful Referents
1

°

Length

0

millimetre
i

mm Thickness of dime or paper

clip wire ,.

,

centimetreiw.........
metre

cm Width of paper clip
TJ

Height of door about 2 m

kilometre , km 12m1nute walking distance

Area square

centimetre
1

cm'
. .

Area of this space

--.,..

square metre in2 Area of card table top

hectare ha Football field includingsidelines

and end zones

Volume and

Capacity

.

millilitre

.

.

ml Teaspoon is 5 ml

litre 1 A little more than 1 quart
r

cubic

centimetre cm3'

..

1

Volume of this container

1='

.

..,

/
cubic metre -m3 A little more than a cubic yard

Mass

-_. '

,

milligram mg Apple seed about 10 pg, grain of

salt, 1 mg

gram, g

'I
Nickel about 5 g ..

Hograrn kg Webster's Collegiate Dictionary

metric ton

(1 000 kilograms) t Volkswagen Beetle

THE CANTER 0011 VOCATIONAL EDUCATION Table)1.

r

METRIC PREFIXES

.
Multiples and

, Subtpultiples

'ft.

rreuxel., Symbols

1 000 000.= 106
, .

mega (mliii) M

i 000 = 103 kilo (k1(5) ' . k
J ,

: 100 102 hecto (lielitS) h

10 = 10'
,

deka f:lik'ii) da

i
Base Unit 1 = 10°

/'

0,1 = 10-1 deCii (degl) d

0.01 = 10 -2
,

centi,(an't) c

.

. 0.001 = 10-)- milli (al) m

0.000 001 F 10-6 micro (nii'kr-o) .

A

Table 1-b

1.

a



LINEAR MEASUREMENT ACTIVITIES

Metre, Centimetre, Millimetre"

THE METRE (m).,

A. DEVELOP A FEELING FOR ME SIZE, OF A METRE

1, ',Pick up one of the metre

sticks and stand'it upon the

floor, Hold it in place with-
.

one h'and, W'aliCaround the

stick, Now stand next to

the stick. With your other

hand, touch yourself where

the top of the metre stili

comes On yon.

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. \there

is the other end of the

metre stick? Much your-

self at that end.

THE IS IlOW LONG A METRE IS!

IRE CENTER FOR VOCATIONAL EDUCATION :
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LI

3. Choose a partner to stand

at your side: Move apart

so that you qin put one

, end of a metre stick on

your partner's shoulder

anci the oth'er end on

, your oulder...Log at.

the spap 'etween you.

1)

V.
THAT IS THE/WIDTH OF A METRE!

B: DEVEOP YOUR ABILITY TO ES;11MATE Iti1METRES

Now you will improve your ability to estimate in inetrg.

Remember where the lengpi and height of a metre waS on your

body.
;

For each o f' the following items:

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

ESTIMATE column., Measure the size with'your metre stick

and write the thiswd in the MEASUREMEN7,column.

Decide how close your estimate Was to the actual measure. If

your estimate was within 25% of the actual Incas\bire you are a,

"Metric Mahel."

1. Height of door knob

from door,

2.. Height of door,.

3. Length of table.

1.Width of tabla,,,,

5. Length of wall of

this room.

6. ,llistance from

you to wall,
r

Estimate

(111)

Measurement

(m)

.=

How\Close

Were 'ou?

11.

EZercise 1

(continued on next page)1



U. iffE CENTIMETRE (cm)

There are 100ientimetres in one metre. If there are 4 metres and

3 centimetres, you write 403 cm [(4 x 100 cm) + 3 cm = 400 cm

+ 3 cmj .

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the width of your ihumbnail.

How wide is it? ' cm

2. Measure your thumb from the first joint to the end.

cm

3. Use the metric ruler to find the width of your palm.

Cni

4. lifikasure your index or pointing fin er. How tong is'it?

5. Measure your wrist with a t e measure. What i: the distance

around it? cm

6. Use the tape measure to find your waist size. cm

DEVELOP YOUR Ae3ILITY TaSTIMATE IN CENTIMETRES

IlL THE MILLIMETRE (mm)

There are 10 millimetres in one centimetre. When a measurement is

2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm)

+ 5 mm = 20 mm + 5 aim]. There are l poo mm in l m.

A. DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE

Using a ruler marked in millimetres, measure:

1. Thickness of a paper clip wire. mm

2. Thickness of your fingernail. mm

3. Width of your fingernail. mm

4. Diameter (width)of a coin, .nm

5. Diameter (thickness) of your pencil. mm

6. Vhdth of a postage stamp. mm

B. DEVELOP 'YOUR ABILITY TO ESTIMATE IN MILLIMETRES

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

following items, follow the procedures used for estimating in
You are now ready t( estimate in centimetres. For each of the metres.

following items, follow the procedures used for estimating in

metres.

1. Length of a paper

clip.

2. Diameter (width)

of a coin.

3. IcIth of a

postage stamp.

4. Length of d

pencil.

5. ,Width da sheet

of paper.

CC'' THE earn FOR VOCAtIONAL EDUCATIQN

How Close

Estimate Measurement Were You?

How Close (mm) (mm)

Estimate Measurement Were You? .1. Thickness of a

(cm) (cm) nickel.

2. Diameter (thickness)

of a bolt.

12 4

. 3. Length of a bolt.

4. kith of a slieet

of paper. '

5. Thickness board

or desk top.

6. Thickness of a

button.

111 1.1.

.1101..11

Exercise 1

13



AREA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE

SAYNG HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO

COVER THE SURFACE,

I. THE SQUARE CENTIMETRE (cm2 )

A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE

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

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

squares with a centimetre ruler.

THAT IS ONE SQUARE CENTIMETRE!

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

squares does it take to cover your fingernail?

2-cm
4. Place a coin over the grid. About now many squares

does it take io cover the coin? cm2

Place a postage stamp over the grid. About how many

squares does it take to cover the postage stamp?

_cm2

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

squares does it take to cover the envelope? .

-cm2
7. Measure the length and width of the envelope in centi.

metres. Length cm; width crn.

Multiply to find the area in square centimetres.

cM x cm = cm2 HOw

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

THE CENTER FOR VOCATIONAL EDUCATION
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5

B DEVELOP YOUR ABILITY 'f'0 ESTIMATE IN SQUARE

CENTIMETRES

You are now ready to develop your ability to estimate

in square centimetres,

Remember the size of a square centimetre, For each of the

following iten, follow the procedures used for estimating in

metres.

1.

2.

3.

4.

Index card.

Book cover.

Photograph.

Vihdow pane or

desk top.

How Close

Estinmte Measurement Were You?

, (cm2) (cm2)

11
1 11/11.=1

1111

II. THE SQUARE METRE (m2)

A. DEVELOP A FEELING FOR A SQUARE METRE

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

big it is.

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

look, See how much floor space it covers.

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

much space it covers. k

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

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

take to cover the door? m2

THIS IS HOW BIG A SQUARE METRE IS!

Exercise 2

(continued on next page)

15



6

B.. DEVELOP YOUR ABILITY TO ESTIMATE IN'SQUARE

METRES

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

procedures used for estimating in metres.

r.

1. Door.

2. Full sheet of

newspaper.

3. Chalkboard or

bulletin board.

4. Floor.

5, Wall,

6. Wall chart or pnster.

Side of file cabinet,

'How Close

Estinte Measurement Were You?

(1112 (n)

411

In.

0

CENTIMETRE GRID

IA

16

l

Exercise 2

17



VOLUME-MEASUREMENT ACTIVITIES

Cubic Centimetre, Litre, Millilitre, Cubic,Metre

I. THE CUBIC CENTIMETRE (cm3 )

A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1: Pick up a colored plastic cube. Measure its length,

height, and width in centimetres.

I THAT IS ONE CUBIC CENTIMETRE!

2, Find the volume of a plastic litre box,

a. Place a ROW of cubes avinst the bottom of one side

of the box. How many cubes fit in the row?_____

b. Place another ROW of eves against an adjoining side

of the box. How many rows fit inside the box

to make one layer of cube6_
How many cubes in each row?_:___

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

bo x?

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

How many LAYERS would fit in.the box?

How many cithes in'each layer?

How many cubes fit in the box altogether?

THE VOLUZ OF THE BOX IS CUBIC

CENTIMETRES,

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

centimetres, Length __cm; width

height cm. Multiply these numbers to find

the volume in cubic centimetres.
3

elll'x c111
.

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

THE CENTER fOR VOCATIONAL EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBI.0

.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 procedures for estimating in

metres.\,
Estimate Measureirent Were You?

(cm3 ) (cm3)

L Index card file

box.

2. Freezer coatainer, .+No

3. Paper clip box.

4. Box of staples.

.
M 0.1W.,11

IL THE LITRE (I)

A. DEVELOP A FEELING FOR A LITRE

1. Take a one litre beaker and fillrwith water; -

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

usually do. How many cups do you fill?

THAT IS BOW MUCH IS IN ONE LITRE!

3. Fill the litre container with rice

THAT IS HOW MUCH IT TAKES TO FILL A ONE

LITRE CONTAINER!

Exercise 3

(coiltinued on next page)

19
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B. DEVELOP YOUR ABILITY TO ESTBIATE IN LITRES

You are now ready to develop your ability to estimate in

litres. TO write two and one-half litres, you write 2.5 1, or

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

litre, To write ewo and three-fourths litres, you write

2.75 1, or 2.75 litres.

For each of the following items, use the procedures ior

estimating in metres.

Medium.size

freezer 'container.

Large freezer

container.

Small freezer

container,

Bottle or jug.

THE MILLILITRE (ml)

1
How Close

Estimate Measurement Were You?

(1) (1)

IMMMIMIMmllo

1.,

0.11

There are 1 000 millilitres in one,litre. 1 001Yml. 1litre., Half

a litre is 500 millilitres, or 0,5 litre.. 500 ml.

A. DEVELOP A FEELING FOR A IVILLILITRE

'Examine a centimetre cube. Anything which holds

1 crn:3 holds 1 ml.

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

spoon into your hand: C8elly pour the rice into a

small pile on a sheet of paper,

THAT IS HOW MUCH ONE MILIALITRE IS!

Fill the 5 ml spoon with rice, Pot,r the rice into another

Pile on'the sheet of paper.

THAT IS 5 NIILLILITUS, OR ONE TEASPOON!

4. Fill the 15 ml spoonWilh rice; Pour the rice into a-third

^ pile on the paper.

THA'T IS 15 MILLILITRES, OR ONE TABLESPOON!

ThIE CENTER FOR VOCATIONAL EDUCATION

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES

You are now ready to estimate innillifitres. Follow the

procedures used for estimating metres.

1 Small juice can.

2. Paper cup or tea

cup.

3. Soft drink can.

4. Bottle.

IV, THE CUBIC METRE (m3)

How Close

Estimate Ivkasurement like You?

(m1) (m1)

ONYMaill

A. DEVELOP.A FEELING FOR A CUBIC METRE

.11

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!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES

For each of the following items, follow the estimating proced-

in liscd bcfore.

, How Close

Estimate 14asurement Were You?

(m3)

1. Office desk.

2. File cabinet,

3. Small room,

Moswia

Exercise 3.



MASS (WEIGHT) MEASUREMENT ACTIVITIES

Kilogram, Gram

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

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

matter from the object. Weight is the term that most people use when

they man mass. The weight of an object is affected by gravity; the

mass of an object is not, For'example, the weight of a person on earth

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

20 pounds. This difference is because the pyll of gravity on the moon

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

and on the moon would be the same. Pr.e metric system does not

,-nreasure weight-4 measures mass. We will use the term mass here.

The symbol for gam is g.

The symbol for kilogram is kg.

There are 1 000 grams hi one kilogram, ot 1 000 g 1 kg,

Half a kilogram can be written as 500 g,or 0.5 kg.

A quarter of a kilogram can be written as 250 g,or 0.25 kg.

Two and three-fourths kilograms is Written as 2.75 kg,

THE KILOGRAM (kg)

DEVELOP A FEELING FOR THE ACS OF A KILOGRAM

Using a balince or scale, find the mass of thOtems on the table.

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

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

CHE CENTER FOR. vocnotak ENCATION
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1. 1 kilogram box.

2, Textbook.

3, Bag of sugar.

4 Package of paper.

5. Your own mass,

Mass

(kg)

.INIMMI=111!

61171,t1

111.M1

A

B. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

For the following it ls ESTIMATE ith,e mass of the object in .

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

of the object., Wrife the exact mass in the MEASUREMENT

column. Determine how close your estimate is:

1 Bag of lice,

2. Bag of nails.

3. Large purse or

briefcase.

4. -Anqther person.

5. A few books,

How Close

Estimate ilkasurennt Were You?

(kg) (kg)

=1.1.1.1.., NormswommM

olm.m.=mim

a

Exercise 4

(continued on next page)
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11. THE GRAM (g)

a

A. DEVELOP A:FEELING FOR A GRAM

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

Shake the cube in your palm as if shaking dice. Feel the

pressure on yeur hand when the cube is inomotion, then

when it is not in motion.

THAT IS HOW HEAVY A GRAM IS!

2. Take a second cube and attach it to the first. Shake the

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

the cubes near the tipi of you; fingers, moving your

hand up and down.

THAT IS THE MASS OF TWO GRAMS!

,

3 Take five cubes in onc hand and shaife them around,

THAT IS THE MASS OF FIVE GRAMS!

OCTHE MYER FOR VOCATIONAL EOUCATiON

24
c.

B: DEVELOP YOUR :k13ILlTY TO ESTIMA E IN GRAMS

You are noW ready to improve your abOy to estimate in

grams, 'Remember how heavy the 1...gram ctibe 10,.hów heavy
the two earn cubes are, and how heavy the fiVe gram cubes

are. For v.ch of the following items, follow the procedures .

used for estimating in kilograms.

1. Two.thumbtacks.

2. Pencil,

3. Two.page letter

and envelope, '

4. Nickel.

5. Apple,

6. Package of

margarine.

4.

0%

(

How Close
Estimate Ntasurement 'Were You?

(g) (g)

MM.I.

Exercise 4

25



TEUP-ERATUREMEASUREMENT ACTIVITIES

Degree Celsius

I. DEGREE CELSIUS (t)

Degree Celsius (t) is the metric measure for temperature.

A. DEVELOP A FEELING FOR DEGREE CELSIUS

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

1. Find 0 degrees;

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (10Q°C)

2. Find the temperature.of the roop. °C. Is,the

room cool, warm, or about righl

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

Find the temperature. °C. Dip your finger

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

hot, o'r just warm?,

4, Put some cold water in a container with a thermometer.

Find the temperature °C. Dip your finger into

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

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.

NORMAL BODY TEMPERATURE IS 37 DEGREES

CELSIUS (37°C).

A FEVER IS 39°C. ,

A VERY HIGH FEVER IS 40°C.

rNE CENTER FON %MAMMAL EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS,

For each item, ESTIMAT,E 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-,

men ts are.

lb some hot and

cold water in a

container. Dip your

finger into the

water.

2. Pour out soine of

the water. Add some

'hot water, Dip your

finger isliskly into

the water.

3. Outdoor tempera-

ture.

4. Sunny window sill.

5, Mx of ice and water,

6. Temperature at

floor.

7. Temperature

ceiling.

How Close

Estinmte Measurement Were You?

(°e) (°C)
e

Exercise 5

2 7
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UNIT

OBJ&CTIYES

The student will recognize and use the metric

tenm, units, and symbols used in this occupa-

tion.

Given a metric unit, state its use in this

occupation.

Given a measurement task in this occupa-

tion, select the appropriate metric unit

and measurement tool.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,

tapes, scales, thermometers, etc.) and

objects related to this occupation.

2. Diseuss with stud -ints how to read the

tools,

3: Present and have students discuss

Information Sheet 2 and Table 2.
I

Have students learn occupatinnally-

related metric measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A of

"Testing *tic

THE OWEN FON VOCATIONAL EDUCATION

28

r1

METRICS IN THIS OCCUPATION

Changeover to the metric system is.under way. Large corporations are already using

metric measurement to compete in the world mirket. Thmetric system.has been used in

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

1975, authorizes in 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 terms which are most commonly used.in this occupation.

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

related tasks use measurethent? Think of the man!' different kinds of measurements you

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

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

,

°Information Sheet 2



METRIC UNITS FOR NURSING

Quantity Unit , Symbol

,

Linear dimensions

.

.

centimetre

.

cm

..., ,

..

Tracheotomy tube, orthopedic apparatus,

anatomical part measurement, height/length of

patient

millimetre MM p Anatomical measurement, dresings, iodoform packing,-

tubings, needle size, cardiac massage

Surface dimensions square centimetre CM
2 . Surgical preparation, pharmaceutical ointment

Fluid flows millilitres per minute , mlfinin
Fluid consumption ratioIV, irrigations, sump pump,

gavages

,
Mass milligram mg Pharmaceutical measurements

Dietary instrUction, bOdY mass,,pharmaceutical

measurements

kilogram kg
Body mass, orthopedic traction weight

*Volume and capacity cubic centimetre i cm
3

(cC.) I and 0 measurements, stock solutions, hypothermia

unit, intramuscular injections, pharmaceutical

measurements
ellilitre nil

litre I
Oxygen admi: nistration, I and 0 'measurement,

pharmaceutical measurement, IV

Temperature degree Celsius
,

C
,

Body temperature, baths, sterilizing

**Pressure kilopascal kPa Oxygen flow, volume ventilation, hyperalimentation,

central venous pressure, arteride blood gases

*Note: Medical symbol for cubic centimetre will probably remain cc, (cm
3). Also, cubic centimetre (cc.) and millilitre (ml) will be used interchangeably.

"The American National Metric Council is currently considering recommendations to measure body fluid pressures in kiopascals, but measuring pressure

in mm/Hg will probably continue.

THE CENTER FOR VOCATIONAL EDUCATION
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Table 2
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TRYING OUT METRIC UNITS

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

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

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

cotrrect metric symbols, The more you practice, the easier it Will be,

. Estimate Actual

Length

1'. Tracheotomy tube

-

2, Irrigation tubing

,

3, Your height

4, Needle sizes

5. Head circumference

6. pody length of a

e demonstration doll

_ .

,

7. Sternal compression

area for cardiac massage
.

,

8. Abdominal girth

_

9. Calf circumbrence

Area

10. Sheet of paper
.

11. Palm or hand surface
.

12. Surcal preparation

area of back

,

13, Small gauze pledget

14. Large gauze pledget
.

,

THE CENTER FOR VOCATIONAL EDUCATION

Estimate' Actual

Volume/Capacity

15. Intravenous flask

16. Insulin measuring cup

17. Cough medication

18. Blood unit

.19. T.D. or cc, syringe

20. Cooling agent container

of hypothermia unit

21. Disposable dosage cup

22. Emesis basin

MasS

23, Textbook

24, Emesis basin

25. Filled seming tray

26.' Demonstration doll

27. Yourself

28. Fellow student
11111.11

Temperature

29, Yourself

30 Fellow student

.31 Hot thp water

32. Cold water

Exercise 6

32
38
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NURSING WITH METRICS

!Cis important to know what metric measurement to use. Show

what measurement to use in the following situations.

=mr`

1. Capaity of a hot water boll
11.11

2. Volume of b dside pitcher

3. P.O. fluid intake

4. IV solution

. Length of traCbOn ropes

Length and width of crutches

'1. Length and width of foley

catheter

8. Liquid medicine dosage

. Mass of serving of meat

10, Amount of metamucil ganules*

11. Capacity of a juice glass

: 2. Mass of oral medication

13. Capacity of flask of 5%

dextrose/water for an IV

14. Needle size for intramuscular ,

injection

15. Capacity of tea cup

16. Temperature of dan rous

fever
" t

1,

17, Amount Orf water in a tub

18. Temperature of water in an

acquatic pad

19. Temperature of a hypothermia

patient

0. Measure anatomicallandmarks

for an intramuscular injection

21. Record amount of fluid that

patient takes

22. Pressure of normal gas range

,23. Range of volume ventilation to

maintain life functioning

THE CENTER FOR VOCATIONAL EDUCATION
Exercise 7
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UNIT

OBJECIIVE

The student will reiognize and use met.

ric equivalents.

Given a metric unit, state an equivalent

.in alargersor-smaller metricrunit,

SUGGESTED TEACHING SEQUENCE

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.

Check their answers on the page titled

ANSWERS TO EXERCISES AND

TEST.

Test performance by using Section .13 of

"Testing *tric

.1111 CENTER FOR VOCATIONAL EDUCATION

1 '

,

36

(METRIC-METRIC EQUIVALENTS

Centimetres and-Millimetres

2 3 4 5 6

)

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

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

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

= 5 cm+ 0.7 cnr

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

' %

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

millimetre is 01 cm (one-tenth of a centimetre), 4 mm = cm, So, the paper clip is

34mm= 3 cm+4mm

= 3 611+ 0.4 cm.

3,4,cm, This means that 34 mm is the same as 3.4 cm.'

Inforiiiation Shset 3-

Now you try some.

a ) 26 mm = cm

b ) 583 min = CM

c ) 94nun cm

d) 680mm= cm

e ) 132 mm- = Cm 4

) 802 mm = cm

g ) 1 400 mm cm

h ) 2 301 mm = cm

Exercise 8

37
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Metres, Centimetres, and Millimetres

There are 100 centimetres in one metre. Thud,

2 tn. 2 x 100cm. 200cm,

3m. 3 x 100cm. 300crr

8m. 8 x 100cm. 800cm,

36 m 36 x 100 cm = 3 600 cm

There are 1 000 millimetres in one metre, so

2m. 2x 100Onvn. 2000mm,

3m= 3;0000 mm. 3000mm,

6;n= 6 x 1 000,mm . 6 000 mm,

24 m . 24 x 1 000 mm . 24 000 mm.

From your work Nith decimals you should know that

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

one-fourth of a centimetre can be written 0.25 cm

(twenty-five hundredths of a centimetre).,

This means that if you want to change thre

millimetres, you would multiply by 1 000.

0.75 m = 0,75 x 1 000 mm

75
x 1 000 mm

6

1 000

= 75 x 70-6 m m

75 x 10 mm

-fourtlfis of a metre to

So

= 750 mm. This means that 0,75in . 750 mm.

Fill in the following chart.

r.

Millilitres to Litres,.

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

2 000 millilitres is the same a; 2 litres,

3 000 ml is the same as 3 litres,

4 000 ml is the same as 4 litres:

12 000gml is the saMe as 12 litres,

o

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

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

Or
1 ON mt 000 litre '

1 000
1 litre,

2 ml

2 000
2 litres:

An&asa final example,.

28 000
28 000 ml

1
litres 28 litres,

000 .

1Vhat if gornething holds 500 ml? How many litres is this? This is

worked Lh same way.

600
503 irl

1

litre 0.5 litre (five.tenths of a litre So 500 ml

' 000

is the same as one-half 11.5) of a litre.
Q

Change 57 millilitres to litres,

57 ml litre'. 0,057 litre fifty-seven th'otisanClths of a
1 000

Information Sheet 4

metre

m

'centimetre

Cm

Millimetre

mm

100 1 000

2 200

5 000

74

0.8 80

0.6' .600

2.5 25

1 18.--
639

THE CENTER FOR VOCTIONAL EDUCATfON

ExerCise

0:,1

AI

Infordmation'Sheet.:5

NoW you try 3o1'ie, CompleteAe following chart.

millilitres

(m1)

litres

(I)

3 003 3

^, 6 000,

8

14 000

23

300
"AO

j 0.3

250

r 275

0,9

0.477

0

Exercise '10

9
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Litres to Millilitres

that au you uo it you neeu to cnange litres to nallilitres? Remember,

there axel 000 millilitres in one litre, or 1 litre 1 000 na.

So ,

2 litres 2 x.1 000 nil 2 000

7 litres x 1 000 ml = 000 ml,

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

0.66 litre '0.136 x 1 000 ml 660 ml,

Information Sheet 6
Now you try some. Complete the following chart.

litres niiliiliires

nil

s 000

5

7 32 000
0.4 1
0.53 T

480

,

Grams to Kilograms

There ale 1 000 giams 1H We kiloiarr., This means that

2 000 grains is me smile as Z kilograms,

5 000 g is the same as b kg, .

760 g is the same as 0.7 kg:anu so on.

Exercis$1,

v,

,

To change from grains to toiograms, you use me same proceuute for

changing from millnares to litres,

Try the following ones.,

[Trains kilograms

kg

0

4000

9 000 7
23

Information Sheet 7

4

\

Exercise 12

CENTIR FOR VOCATIONAL EDUCASSON
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Kilograms to Grains

To ch:ange kilogramsto grams, yoninultiply by 1 000,

-1 kg ,= x 1,000 g 1 000 g,

-23 kgC 23. x.1 000 g .1e3 004,
,0,75 kg 0.75 x 1 004 = -160 g,

Compli,to the followng chart.

kilograms

kg

, puns

It

7 7000

11

2:6-607
0.4

0.63 4

175

Information Sheet 8

Exercise 13

Changing Units at Work

Simi, of the things you use in this oceupation may be measured in

different tiretric uints. Praotice changing each of the following to

'metric equivalents uy completmg tnese statements.

a ) 500 cm of intravenous tuoing is rn

b ) 250 nd of sterile solution is 1

c,) 2 500 g of body tissue is_ kg

d ) 120 RIM of water column is cm

e ) 1 litre of ringers, Lamle intravenous solution is_ nil

) 0.5 litre of glucose solution is ml

g ) 1.5 rn body rieigntis cm

h ) 5 g of ketlin is mg

) 500 fig of streptotraydn 1M is

j ) 30 mm laceration is cm

k ) 5 litre of concentrate is ml

I 1 5 g of streptomycm IM is mg

111) 100 mg of tnianime is

Exercise 14

4.0



UNIT

OBJECTIVE

The student will recogrnize and use

instruments, tools, and devices for meat

surement tasks in this occupation.

Giyen 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%

add measure within 2% accuracy.

SUGGESTED TEACHING SEQUENCE'

I. Assemble metric and Customary

measuring tools and devices (rules,

pales, °C thermometer, tapes,

cylinders, sphygmomanometor)

and display in separ4 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. Present or make available Information

Sheet 9 and Temperature Visual located

-on-page/6_

5. Mix metric and Customary tools or

equipment at learning station. Give

students Exercises 15 and 16,

6. Test performaire by using Section C of

"Testing Metric Abilities."

THE CENTER FON vOCATiONAL EnUCATION

4 2 7.

SELECTING AND USING

METRIC INSTRUMENTS 1.TOOLS AND DEVICES

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

damaged materials, or injuiy 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 instrument before using it.

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

tens or tenths, hundreds or hundredths.

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

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

common fractions (3/8).

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

metric.

7. Don't force devices which are not fitting properly.

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

Information Sheet 9

4 3



WHICH TOOLS FOR l'HE JOB?

Practice and prepare to demonstrate your ability to iaeurtty,

select, and use Inetricscaled tools and instruments for tne tasks given

oelow. you should be able touse the measurement tools to the appro-

priate precision of the tool, instrument, or task,

-Select and demonstrate or desenue use of tools, tnstluuienLs, uf

devices to:

1. Determine'the nergiit 01 a patient.

2. Measure the volume uf an irrigating can,

3, Find C'e mass of a demonstration child doll.

4. Prepare a steriie measured solution.,

5, 'fake and record an oral temperature..

6, 'I aite and record a rectal temperature,

7. Take and record an axillary temperature.

8. Prepare a central venous pressure.

9, prepare a warm, moist compress.

10. Compute 1 & 0 for an eigntnour period witn a patient.

11. Prepare a 1:1 ratio MIMI wasrl by using cepacul anti

full strength tl, 02.

12, Prepare a 2:1 ratio nom a gavage reeding concentrate

and water.

THt CEN1Ell FOH VOCATIONAL LOUCATION
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Exel use 15

M 'EASURING UP IN NURSING

tor rue tasAs below., estimate tne metric measurement to

mum %go cif ac4iar ineourement, and verity the estimation by

tneasuung to wirum iL actual measurement.

1111

IEstimate I Verify

1. heignt ot a se, uf. ciutcires for

a pauenr

...=-111

2. COilipir!Isluil opt.: IV cardiac
inassag,..

3. Amount 011m Avenous piggy-

back pusn.

4. Measure traction rope from
bed co ilUOT,

5, Measurement of calf,

16. Periorin hyper ailmentation.

7., Prepare sterile solution;

......

8. Distance to insert tracheotomy

catilee.

9. Prepare a syringe bur L-tract

injection.

10. Measure leg eiasuc nose. 1

111. Prepare I iiire Of 10% sterile

normal saline soitition.,1....

,I.......

1-12, -kepare-sartire-stakitHor---
colostomy irrigation.

4

13. Prepare hypothermia unit 1

cooling tam,

14, Mass of a serving of roast beef.]

Exeroe 16



UNIT

OBJECTIVE

The student will recognize and use metric

and Customary units interchangeably in order .

Mg, selling, and using .products and supplies in

tins occupation..

6 Given a Customary (or metric) measure.

ment, find the metric (or Customary)

equivalent on a conversion table,

Given a Customary unit,,state the re .

placement unit.

SUGGEST'ED TEACHING SEQUENCE

1. Assemble packages and containers of

materials.

2. Present or 'make available Information

'Sheet 10 and Table 3.

3. Have students finCI approximate metric-

Customary equivalents by using

Exercise 17.

4; Test performance by using Section D of

"Testing Metric Abilities."

THE CENTER'FOR VOCATIONAL EDUCATION

METRIC-CUSTOMARY EQUIVAIZNTS

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

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

1. Determine which conversion table is needed.

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

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 metrigustomary conversion table which

ou can use for practice in findingapproximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3,

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

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

symbol t means ,"nearly equal to."

1 cm t 0.39 inch

1 m t 3.28 feet

1 m 1.09 yards

1 km t 0.62 mile

1 cm2 t 0.16 sq in

1 tn2 t 10.8 sq ft

1 m2 1,2 sq yd

1 hectare k 2:5 acres

1 cm3 t 0.06 cu in

1 m3 t 353 cu ft

1 m3 t 1.3 cu yd

1 inch t 2.54 cm

1 foot t 0,305 m

1 yard t 0.91 m

I mile ;:i'71.61 km

1 sq in t 6.5 cm2

1 sq ft t 0.09 m2

1 sq yd t 0.8 m2

1 acre :t 0.4 hectare

1 mk 0.2 tsp

1 ml t. 0.07 tbsp

t 33.8 f1oz

1 1 t 4,2 cups

lit 2.1 pts
1 k 1.06 qt

1 I t 0.26 gal

1 gram 0.035 oz

1 cu in t 16.4 cm3 I kg t 2.2 lb

1 cu ft t 0.03 m3 1 metric ton t 2205 lb

1 cu yd t 0.8 m3 1 kPa t 0.145 psi

1 tsp t 5 ml

1 tbip k" 15 ml

1 fl oz 29.6 ml

1 cup t 237 ml

1 pt t 0.47 l

1 qt t 0.95 I

1 gal t 3.79 1

1 oz 28.3 g

1 lb 0.45 kg

1 ton 907,2 kg

1 psi t 6.895 kPa

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

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

.Information Sheet 10
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CONVERSION TABLES

MILLILITRES TO FLUID OUNCES (APFROXIMATE)

!11111 40 ,1. 1,111IIIIO 11 16

FLUDQUICZS TO MILLILITRE8(APTROEMATE)

nil ff,OZ. ml los. ml

,-,_
.os,, .oz. nil ff.o:. nil Los. nil

100 3.4 10 .3 1 .93 19 295.7 1 '29.6 .1 3

200 6.8 20 .7 2 .07 20 591.5 2 59.2 .1 6

300 10.1 30 1.0 3 .19 30 887,2 3 88.7 .3 -' 9

400 13.4 40 1.4 . 4 .14 40 1182.9 4
I

1183 4 e 4 12

500 16,9 50 1.7 5 .17 50
NV

1478.7 5 .) 147.9 .5 15

600 , 20,3 60 2.0 6 .29 60 1774.4 5
ef

177,4 ..6 ' 1 k ,

700 23.7 70 2,4 7 .24 70 270,2 7 207.0 .7 21

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

900 30,4 3.0 9 iO 99 "341.6 9 260.2 .9 27

5 m1(4.9 nil) 1 taispoon

15 nil (14.8 ml) '1 tablespoon

PLASTIC.HUBBED NEEDLES*

The following metric equivalent' are available

1 tempoon ral (4.9 ml)

1 tablespoon !kill (14.8 ml)

Desipated 8ize

loimetsic Metaic mm

26G x 5/8 0.45 x 16

25G x 3/4 0.50 x 20 .

24G x 3/4 0.55 x 20

230 x 1 0,60 x 25

220111/4 0.70 x 32

210 x 1 1/2 0.80 z 38

206 x 1 1/2 0.90 x 38

190 x 1 5/8 1.00 x 41

180 x 1 1/2 1.20x38

15G x 1 1/2 1.80 x 38

*Reference Metrication in &glide, South Mum Bureau of Stondardt

Needle size is based on the atandard win gage

number of the diameter of the Aaft, suffixed

by the letter 0 and followed by the multipli

cation sign end the leagth, in inches, of the

shaft,

5E1 Hub.

Shaft

NEEDLE

OCTHE CENTER FOR VOCATIONM EDUCATION
Table 3

A 0
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ANY WAY YOU WANT IT

1. You are wo4in g in a hOspital, clinic or doctor's office. With the

change to intric measurement 'wine of the things you order or

'Use are marked only in metric units. You kill need to be familiar

with appropriate Customary equivalents iv 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 number and unit) for each

of the following Customary quantities.

p)

t )

d )

'e )

f )

g

h )

i )

1

)

1 )

m)

n

0.)

Customary Quantity Metric Quantity

..

12 lbs. of orthopMic weight

compound
.

1.5 in, sternal compression

1 in. paper.lape

IR M. iodofonn packing

twolallon foley drainage bag
,

22G x 11/4 syringe needle

two.foot bandage

4 in. wide adhesive tape

50 ft. of.bandage

4 fl. oz. of terpin hydrate

4 in. by 4 in: all gauze pledget

i gal. of surgical prep solution

1 pt. of packed red cells

2 qts, of sterilizingsolution
,

,

1 tbs. doiage ._

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

a )

b )

c )

d )

18G x 11/2 = mM a ) 6 fl. oz. := ml

0.45 x 16 = , G f ) 16 fl, oz. = ml

235 ml = 11. oz. g ) 25 fl. oz. = ml

950' ml 'fl. oz. h ) 58 ml = fl. oz.

3. Complete the Requisition Form usingthe items listed. Convert

'the Customary quantities to metic before flllng out thi form. i

Complete all the information (Date, Foe, Doctor, etc:).

Roquidtion the following medical items:

a: ) 1 pint of milk of magnesia

b Package of 4 in. by 4 in. gauze dresaing

1 quart of albohol

d 10 lbs. of plaster compound

e Roll of 2 in. adhesive bandage

REQUISITION

For,

Date .

, .

Dept. °

Doctor Date Wanted

Deliver to
,

QTY UNIT ITEM

,

Requested

Approved

by

by

ME CENTER FOR VOCATIONAL EDUCATION

Exercise 17-7'

51
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SECTION A

1. One kilogram is about the mats

[AI nickel

[A apple seed

(CI basketball

[DI Volkswagen "Beetle"

2. 'A square metreja about the

area of:

[A I this sheet of paper

fill a card table top

, (C I a bedspread

[DI a postage stamp
A

3. Injections and solutions are

measured in:

(Al millimetres

(B1 kildpascals

[C] cubic oentimetres

(D1 milliglams
Io

4. The mkss of the adult human

body is measured in:

(Al cubic metres

[13 I kilograms

(C1 nijllilitres

] centimetres

..5. The correct way to write twenty

grams is:

[A I 20 gms

[RI 20 Gm.

(Cl 20 g..

ED [ 20 g

6. The correct vlay to write twelve 11, Estimate the length of the line

thousand millimetres is: segment below:

[A] 12,000 mm:

(131 12.000 Mm

(C1 12 000mM

ID 1 12 000 mm

SECTION B

7, An intravenods tubing 20 centi-

metres long also has a length of:

[A] 200 millimetres

[13] 2 millimetres,

[C] 2000 millimetres

(Dl 0.2 millimetre

.0!

8. A 750.gram container of aseptic

powder is the same as:

[A] 7500 kilograms

[13] 750 000 kilograms

[C] ,7,5 kilograms

[D] 0.75 kilogram

SECTION C .

9. For measuring in millimetres

you would use a:

[Al pressuie gage

[B] rule

(C1 Container

[Di scales

10. For measuring kilopascals you

would use a:

[Al p ressure gage

(B1 scale

[C rule

pp] container

4

iHE CENTER FOR VOCAPONi EDUCATION

[A 1 23 grams

[131 6 centimetres

(C1 40 millimeires

ID 14 pascals

12. Estimate the length of the line

segment below:

(Al 10 millimetres

[13) it Centimetres

[C] 4 pascals

'? (DI 23 milligrams

SECTION D

13. The metric unit which replaces

the'fluid ounce is:

(A1 hectare

[13] gram

(C) litre

[D] millilitre

14. The metric unit:which replaces

the inch is:

[A] centimetre

.[B] litre'

(C1 gram

[DI kilogram

Use this convi inn table to
answer questions 15 and 16

/

ml fl. oz ml fl.

100

200,

3/4

B.8

10

20

,/ .3
, .7

300 30 1.0

400 40 . 1,4

500

.13.5

/ 16.9 50 1,7

600 / 20,3 60 2.0

700 / 23,7 ',Ill. 2 4

800 / 27.1. 80 2.7

900/ 30,4 90 3.0

r,

15. The equivalent nf 480 ml is:

[A ] 16.2 oz.

[131 480 fl, oz.

[C] 13.5 fl. (it

I D1 218 fl oz. .

16. The equivalent of 230 ml is:

[A 1 2.0 fl Oz. ,

(B1 fl. oz.

(C1 451. oz.

(D1 16.4 fl.

. TESTING METRIC AKITIES,



ANSWERS TO EXERCISES

EXERCISES 1 THU 6'

The answer; denpnd on the itptli

used for t he ptivitips,

EXERCISE 7

Currently accepted.metric units,of
measurement for each liestion are

shown in Thole 2, Si Idards in each

occupation are heing estahlished

now, so answers may vary.

EXERCISE 8

a) 2,6 cm'

hi 58.3cm
,c1 9.4 rm

dl 68.Q cm

e) 13,2 cm

fl 80.2 cm'

gl 140,0 cm

hl 230.7 cm

EXERCISES 9 TLEA

Tables are reproduced in total, An.

swers are in parentheses.

Exercise 9

metre
m

centimetre

CM

millimetre

I1M1

1 100 1000

. 200 (2 000)

3 3 0001

9 (900 I (9 ()Oa

(5), (500) 5 000

74 (7 400) I (71_0(J0)

0,8 80 8(.1(-) I

0.6 160) 600

10.025) 2.5...-4--. 09":,

Al 18) 111.8 148

(6.39) MR 16 390)

THE CFNTFP FO VOCzTIONAI FWATIO!1

ND TrST

Exercise 10

L

,,,,
.m, 1

3 000 3

6 000 t 11..1
(8 000) j 8

(14 000) L(141

(23 000) .." 23 ..i
30(1 j OA

700 L (0.71

' (900) 1 0,9

250 1.,10.25)

(470) \ L 0.47
275 i 10275)

Exercise 11

litres I millilitres

I ml

8 8 000

a (5 000)

46 (46 000)

132)

.1
'32 GOO

0 4 L (400)

0,53 I5301

(0.48) 480

E ercise 12

grams

g

kilograms

kg

4 000 4

9 ON ( 1)

23 900 123)

(8 NO)

300 (0.3)

27J j0.275)

Exercise 13

kilograms

kg

grams 1

g

7 7 000

11 (11,000)

(25) 25 000

0.4 (400)

0.63 (630),

.101751 175

Exercise 14

a ) 5 m

b ) 0.25 litre

c ) 2.5 kg

d ) 12 cm

e) 1000ml
f ) 500,mi

g ) 150 cm

25

Part 2,

a ) 1,20 x e ) 147.9 ml

38 mm f ) 473.1 ml

b ) 26 G x 5/8 g ) 739.4 ml

c ) 7.97 11. oz. h ) 1,97 11. oz.

d ) 32.1 11. oz.

0,005 mg

0.5 g

3 cm

5 000 ml Part 3,

0.005 mg '

0,1 g

EXERCISES 15 A''.CD 16

The answers depend on the

items used for the activities.

EXERCISE 17

Part 1.

a ) 5.4 kg i 15.25 m

b 1 3.81 cm j ) 118.4 ml

c ) 2.54 cm k ) 10.16 cm by

d ) 45.72,cm 10.16 cm

e ) 7.5Wiitres I ) 3,79 litres

f ) 0.70 x m) 0.47 litre

32 mm n ) 1,9 litres

g) 061m o) 15m1

h ) 10,16 cm

a ) 0.47 litre c ) 0.95 litre,

b ) 10,16 cm by d ) 4.5 kg

10.16 cm e ) 5.08 cm

TESTING METRIC ABILITIES

1. C 9.

2. B

3. C 11,

4. B 12.

5. D 13.

6. D 14.

7. A 15.

8. D 16.

A

A

A

A

5 ,5
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TEMPERATURE

Normal body temperature is 37°C. Abnormal subtemperature is 36°C.and below.

Elevations of temperature are 39°C and above.

Low fever =. 37.5°C - 38.0°C

Mild fever = 38.0°C - 39,5°C

I ligh fever = 39,5°C . 42.0°C

41

Clinical thermometers in degrees Celsius ito

39

38

37

Bath thermometK i d.. ee CelsiLis 36

Hot water bottle temp. 49°C

Sitz bath temp. 46°C
35

Bed bath temp. 4-1°C

Dangerous fever 41°C

High fever 39° C

Low grade fever 38°C

' Normal temp. 37°C

Subnormal temp. 36°C

rlub bath temp. 44°C

4
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(*Optional)

1INEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure
*Metre Tape, 10 m

*Trunclle. Wheel

*Area Measuring Grid

VOLUME/CAP A CITY

*Nesting Measures, set of 5,

50 ml- 1 000 ml

Economy Beaker, set of 6,

50 ml. 1 000 ml

Metric Spoon, set of 5,

1 ml 25 ml

Dry Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*Kilogram Scale

*Platform Spring Scale

5 kg Capacity

10 kg Capacity

Balance Scale with 8-piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

(
THE CENTER FOR VOCATIONAL EDUCATION

The 04 State UnNetsly 1460 Kenny 4001 Cultintho Nu 43110

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 4."

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 mm range

F. Metre Tape-50 or 100 m tape

* G. ThermometersSpecial purpose types such as a clinical

thermometer

H. Teniperature DevicesIndicators used for ovens, freezing/

coobng systems,"etc.

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

hex key sets

J. Weather DevicesRain gage, barometer, humidity, wind

vel Illy indicators

* K. ' Press Gages7Tire pressure, air, oxygen, hydraulic, fuel,

.etc.

L. VeloqitiDirect reading or vane type meter

M. Road MapState and city road niaps

* N. ContaineriBuckets, plastic containers, ete., for mixing

and stbring liquids

0. Containers-'-Boxes, buckets,,cans, etc,, for mixing and

storing dry ingredients

Most of the ibovi items may be obtained from local 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.

-1Measuring devices currently are not available, ubstitute devices (i,e., thermometer)

may be used to 6mplete the measurement task.

Tools and Devices List
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KFERENCES

Let's Measure Metric. A Teacher's introduction to Metric Measurement. Divi-

ion of Educational Redeeign and Renewal, Ohio Department of Educ

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

mat include check to state treasurer.

Activitroriented introduction to the metric system designed for indepen.

dent or group inservice education study. Introductory information about

metric meuurement; reproducible exercises appty metric concepts to

common measurementtituations; laboratory activities for individuals or

groups. Templates for making metre tapevlitre box, square centimetre grid.

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

Metrication Inditute of America, P.O. Box 236, Northfield, IL 60093,
1974, 2/min., 16 mm, sound, color; $310.00 purchase, $31.00 rental.

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

to manY,conunon objects. Screen overprints show correct use of metric
tymbols and ease of metric calculations. Relationships among metric

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

and unforgettable ways.

Metric Education, An Annotakl Bibliography for Vocational, Technical and
Adult Education. Product Utilization, The Center for Vocational Edu-

cation, The Ohio State University, Columbqs, OH 43210, 1974, 149
pages; $10,00.

Comprehensive bibliography of instructional materials, reference mate-
rids and resource list for secondary, postiecondary, teacher education,
and adult basic education. Instructional materials indexed by 15 occu-

pational cinders, 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, OH 43210,1975;46 pages; $3.00.

Paper for teachers, curriculuni developers, and administrators in voca-

tional, technical and adult education. Covers issues in metriceducation,
the metric system, the impact of metrication on vocational and technical

education, implications of metric instruction for adult baaiceducation,
and cuniculum and instructional strategies.

Metric Handbook for Hospitals, by Douglas V. Prod and others. U.S.,Metric

Asociation, Inc., 1971, 12 pages, $.60, $4.50 for package of 117, pamphlet.

Order No. 7067. Order from: Ideal School Supply Company, 11000 South

Iavergne Avenue, Oak Lawn, II, 60469.

Handbook outlining steps necessary for metric conversion in hospitals, Topics

covered: metric units and symboll, reams for hoepital metrication, learning

the metric gystem, procedure for hapitel convesiona, clinical thermometer,

and metric doss wittspothecary equivalents.

60

Programmed Mathematics for Nurses, by George I. Sackheim and Leak

The Macmillan Company, 866 Third Avenue, New York, NY 10022, 1969,

262 P1105.95, pePer.

Programmed text for nuses includes sections on metric system, conversions

between metric and U.S. Custornazy, metric apothecary. Seltdireciting,

eelf4sting, immediate reinforcement. g througb sections when per-

formes is below standard. Four unit practice tests for mastery and review.

Practical examples throughout. Dors not use cunent metric notation.

METRIC SUPPLIERS

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

Instructional quality rules, tapes, metre sticks, cubs, height meaeures,

trundle wheels, measuring cup, and spoons, personal scales, yam/kilogram 01"

scales, feeler find depth gages, beakers, thermometers, kite and other aids.

Ohaus Scale Coiporation, 29 Hanover Road, Florhara Park, NJ 'J7932.

instructional quality and precision balances and scales, plastic calipers, and

stackable gram cubes for beginners.

INFORMATION SOURCES

American National Metric Council, 1625 Masachuutts Avenue, N.W., Washington,
D C 20036

_

Charts, paters, reports and pamphlets, Metric Reporter newsletter. National
metric coordinating council representing industry, government, education,
professional and trade organizations.

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

Commerce, Wakington, D C 20234,

Free and inexpensive metric charts apd 'publications, also lends films and

displays.
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