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EACHING AND LEARNING

HE METRIC SYSTEM

This metric instructional package was designed to meet job-related

metric measurement needs of students, To use this package students

should already know the occupational terminology, measurement

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

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

in classroorns 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 form of

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

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

items, a page of answers to the exercises and tests, a list of metric
materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the

following teaching-learning strategies:

1. Let the first 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.

Students will learn quickly to estimate and measure in metric units

by "doing."

4. Students should have experience with measuring activities before

getting too much information,

, Move through the units in an order which emphasizes the simrn

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

Teach one concept at a time to avoid overwhelming students with

too much material.

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

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

This unit enables students to become familiar with the basic metric

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

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

tion also is explained,

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

and gives experience with occupational measurement tasks,

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

ships.

Unit 4 provides experience with recoimizing and using metric

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

vides experience in comparing metric and customary measurement in.

struments.

_.,Unit 5, is designed to give students practice in converting custom .

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

and avoid comparing customary 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 occupation and job.related tasks of estimating

and measuring.

This instructional 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 used in inde .

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

materials can be expanded by the teacher.

Gloria S Cooper

Joel H. Magisos

Editors

This publication was developed pursuant to contract No. OEC.0.74.9335 with the

Bureau 'of Occupational and Adult Education, 1.1.5, Department of Health, Educa .

lion and Welfare, However, the opinions expressed herein do not necessarily

reflect 'Me position or policy of the U,S, 01 fice of Education anCI-PO Official

enddrsement by rhe U S of tic'e of Education should be inlarred;



UNIT

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. Assemble 9e metric measuring devices

(rules, tapes, scales, thermometers, and

measuring containers) and objects to be

measured.4'

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. PresenCinformation on notation and

make Table 1 available,

7. Follow up with group discussion of

activities.

*Other school departments may have devices which

can be used, Metric suppliers are listed in the reference

section.

THE CENTER F011 VOCATIONAL EDUCATION

OBJECTIVES

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

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

SKILLS

. Recognize and use the

unit and iii symbol for:

2 Select, me, and reed the

appropriate measuring

instruments for:

State or show a

physical reference for:

'
EXERCISES

Linear

(pp, 3 . 4)

Area

IpP.5.0

Volume Or Capacity

(pp.7.0

.. .

Mass

(100)

Temperature

(p.11)

millimetre (rnm)

centimetre (cm)

metre (m)

square

centimetre

(cro )

square

metre

(m2)

cubic centi-

metre .(cm
3

)

cubic metre

(m)

litre (I)

millilitre (ml)

gram (g)

kilogram (kg)

degree Celsius

(sC)

. Estimate within 255;

of the actual measure

height, width, or

length of objects

the area of

a given surface

capac.ity of

containers

the mass of objects

in grams and kilo

grams

the temperature of

the air or a liquid

. Read correctly metre stick, metric

tape measure, and

metric rulers

measurements

on graduated

volumemeasur

ing devices

a kilogram scale

and a gram scale

A Celsius thermometer

RULES OF NOri 'ATION

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

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

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

4. A space separates the numerals 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. A zero precedes the decimal point if the number is less than one (0.52.Lnot .52 g).

Litre and metre can be spelled either with an le or -er ending.



METRIC UNITS, SYMBOLS, AND REFERENTS METRIC PREFIXES

Quantity Metric Unit Symbol Useful Referents

Length millimetre inm Thickness of dime or paper

clip wire

antimetre .cm 'Width of paper clip

metre Height of door about 2 m

kilometre km 12.minute walking distance

Area square

centimetre

,

CM
2

Area of this space _
.a.......

square metre m2 Area of card table top

hectare ha Football field including sidelines

and end zones

Volume and

Capacity

millilitre ml Teaspoon is 5 ml

litre l A little more than 1 quart

cubic

centimetre C111
3

Volume of this container

L=7

,......

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

...,

Mass milligram mg Apple seed about 10 mg, grain of

salt, I mg

gram g Nickel about 5 g

krogram kg Webster's Collegiate Dictionary

metric ton

(1 000 kilorframs) t

_.

Volkswagen Beetle

THE CENTER FOR VOCATIONAL EDUCATION Table 1.-a

Multiples and

Submultiples

f, ,,

"elm" SYmbols

1 000 000 = 106 mega (mleg'i) M

1 000 = 103 kilo (l4-d) k

100 = 102 hecto (lfeletii) h

10 : 101 deka (delc`a) da

Base Unit 1 = 100

, 0.1 = 10 deci (den)

0,01 : 10"2 centi (gn'il)

0,001 : 10-3 milli (Ai)

0.000 001 = 1071 micro (mikro)

Table 1-b



LINEAR MEASUREMENT ACTIVITIES

'Metre, Centimetre, Millimetre

THE METRE (m)

A. DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up one of the metre

sticks and stard it up on the

floor. Hold it in place with

one hand. Walk around the

stick. Now stand next to

the stick. With your other

hand, touch yourself where

the top of the metre stick

comes on you.

TI IAT 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, Vliere

is the other end of the

metre stick? Touch your.

self at that end,

THiT IS HOW LONG A IETRE IS!

THE CENTER FOR VOCATIONAL EDUCATION

Unliouteustp
V

3. Choose a partner to stand

at your side. Move apart

so that you can put one

end of a metre stick on

your partner's shoulder

and the other end on

your shoulder, Look at

the space between you.

THAT IS THE WIDTH OF A METRE!

13. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability to estimate in metres.

Remember where the length and height of a metre was on Your

body,

For each of the following items:

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

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 measure. If

your estimate was within 25% of the actual measure you are a

"Metric Marvel,"

1. Height of door knob

from floor.

2. Height of door.

3. Length of table.

4. Width of table,

5. Length of wall of

this room,

6. Distance from

you to wall,

How Close

Estimate Masurement Were You?

(D) (m)

El=w.,

(continued on next-page



THE CENTINETRE(cm)

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

3 centimetres, you write 103 cm [(4 x 100 cm) + 3 cm = 100 cm

+ 3 cm] .

,; re ill'',

III. THE MILLPIETRE'(mm)

There are 10 millimetres in one centimetre,:When a measurement4

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

+ 5 min := 20 mm + 5 mm], There are 1 000 mm in 1 in,

A. DEVELOP A FEELING FOR THE SIZE OF A IILLIMETRE--

Using a ruler marked in millimetres, measure:

1. Thickness ofa paper clip wire. mm

2. Thickness of your fingernail. MM

3. Width of y, fingernail,

4. Diameter (width)of a coin, mm

5. Diameter (thickness) of your pencil, mm

6. Width of a postage stamp.

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1, Hold the metric ruler against the width of your thumbnail,

How wide is it? cm

2. Measure your thumb from the first joint

CM

3. Use the metric ruler to find the width of y(,

cm

4. Measure your index or pointing finger. How long is it?

cm

Measure your wrist with a tape measure. What is the distance'

around it? cm

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

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTINETRES

'

, DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES :;(1

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 to estimate in centimetres. For each of the metres,

following items, follow the procedures used for estimating in
How Clime,:

metres.
. Estimate Measurement Were You?

How Close (mm) (mm)

Estimate Measurement Were You? 1, Thickness of a

(cm) (cm) nickel.

Diameter (thickness)
1. Length of a paper

clip.

2. Diameter (width)

of a coin.

3. Width of a

postage stamp.

4. Length of a

pencil,

Widthof a sheet

of paper.

11

iMMMIMMI.MEM

THE CENTER FOFI VOCATIONAL EDUCATION

,.
of a bolt,

3, Length of a bolt,

4. Width of a sheet

of paper.

5. Thickness of a board

or desk top,

6 Thickness of a

button.



k AREA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

4IEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE

SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO

COVER THE SURFACE.

THE SQUARE CENTIMETRE (cm1)

A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE

I. Tak- a clear plastic grid, or u grid on page 6.

2. Measure the length and 10 id, these small

squares with a centimet.

THAT,IS ONE SQUARE CENTIMETRE!

3 Place your fingernail over the grid. About how many

squares does it take to cover your fingernail?

-01
4. Place a coin over the grid. About bow many squares

does it take to cover the coin? cm2

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

squares does it take to cover the postage stamp?

--C111
6. Place an envelope over the grid. About how many

squares does it take to cover the envelope?

2

2

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

metres. Length cm; width cm.

Multiply to find the area in square centimetres.

cm x cm cm1 . How

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

B. DEVELOP YOR,ABILITY TO E5,11101.

CENTIMETRE5

You are now rOdy to develop your obility to eStimate

in square'centirnetres.

Remember the 5ize of a square centirnetre, Foi each of the

following items, follow the proceduA used for estimating 14
metres.

1. Index card,

2, Book cover.

3, Photograph.

4, Window pane or

desk top,

11. THE SQUARE METIIE (m2)

A, DEVELOP A F45t LING FOR A KAU,DETRE

Estimate Nieasurement

(em2 ) (cml

1. Tape four Metre sticks together tinke a square AO
is one metre long mid one mette sdO

2, Hold the Aliare up with one side on the floor to see OW

big it is.

;+.=

3. Place the 5cftiare on the floor in 0 corner. Step back øriq

look, See how much floor spate it covers.

4, Place the glklare over a table top k desk to see how

much spate It covers,

Place the 50are against the bottOk e a door.' ee.hovl
much of te door it 'covers, HovV tnaoy squares would it

take to covet the door? 111

TH1&IS 13IG-kSQUARATRE

THE CENTER FOR VOCATIONAL EDUCATION



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,

How Close

Estimate Measureir -t Were You?
(m2 )

(M2 )

1. Door.

2. Full sheet of

newspaper.

3, Chalkboard or

bulletin board.
MINUMI1101.M. 111.1

4. Floor,

5, Wall,

C. Wall chart or poster.

7. Side of file cabinet, =6.1

CENTIMETRE GRI

.o.

0....

THE CENTER FOR 1QC* Ai EDUCATION
Exercise'

a

;"k



LUME MEASUREMENT ACTIVITIES

ubic Centimetre Litre, Millilitre Cubic Metre

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,

THAT IS ONE CUBIC CENTIMETRE!

2, Find the volume of a plastic litre box.

a. Place a ROW of cubes against the' bottom of one side

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

b. Place anotherROW of dubes against an adjOining side

of the box. How many rows fit inside the box

to make one layer of cubes?...
How many cubes in each row?

How many cubes in the layer in the bottom of the

box?

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

How many LAYERS would fit in the box?

How many cubes in each layer?

How many cubes fit in the box altogether?

THE VOLUNI OF THE BOX IS CUBIC

CENTIMETRES.

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

centimetres. Length cm; Width. cm;

height cm, Multiply these nuMbers to find

the volume in cubic centimetres.

C111 X cmx Cr: Cm
3

,

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

THE CENTER'FOR VOCATIONAL EDUCATION

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC

CENTIMETRES

You are now ready to develop your ability to estimate

in cubic centimetres,

. .

Remember the size of a cubic centimetre. For each of

the following items, use the protedurps for estimating in

metres.

Index card file

box.

2, Freezer container.

3. Paper clip box.

4_ Box of staples.

How ClosE

Estimate Measurement Were Yoe,

(cri ) (6113)

,Imww11

IL THE LIIIRE (1)

A. DEVELOP A FEELING FOR A LITRE

1. Take a one litre beaker and fill it with water.

2. Pour the waterinto paper cups, filling each' as fullaswou

usually do. How many cups do. you fill?

THAT IS HOW MUCH IS IN ONELITRE!

3. Fill the litre container with rice,

THAT IS HOWMUCH IT TAKES TO FILL A ONE

LITRE CONTAINER!'

....

NftI h" I WI't .11



DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES

You are now ready to develop your ability to estimate in

litres. To write two and one-half litres, you write 2.51, or

2.5 litres, To write onehalf litre, you write 0.5 1, or 0.5

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

2.75 1, or 2,75 litres.

For each of the following items use the procdures for

estimating in metres.

1. Mediumsize

freezer container.

2. Lige freezer

container,

3. Small freezer,

container.

4. Bottle,or.jug.....

How Clote

Estimate Measurement Were You?

(1) (1)

....11MINE.1

THE MILLILITRE (ml)

There are 1 000 mglilitres in one litre, 1 000 ml. 1 litre, Half
altre is 500 millilitres, or 0.5 litre - 500 ml.

A. DEVELOP A FEELING FOR A MILLILITRE

,

1. Examine a centimetre cube. Anything which holds

1 cm3 holds 1 ml.

Fill a 1 millilitre measuring spoon with rice, Empty-the

spoon into your hand. Carefully pour the rice into a

small pile on a sheet of paper,

THAT IS HOW MUCH ONE MILLILITRE IS!

3. Fill the 5 ml spoon with rice. Pour the rice into another

pile on the sheet of paper.

THAT IS 5 MILLILITRES, OR ONE TEASPOON!

Fill the.15,mt spoonvith rice.--Pour theliceinto a third..
pile on the paper,

THAT IS 15 MILLILITRES, OR ONE TABLESPOON?

THE CENTERIOR VOCATIONAL EDUCATION

DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRE

. You are now ready to estimate in millilitre's, Follow the

procedures used for estimating metres,

Small jul.,:e can.

2. L'aper cup or tea

cup.

3. Soft drink can.

4, Bottle.

IV, THE CUBIC METRE (m3)

How Close

Estimate Ikasurement Were You?

(ml) (ml).
A. DEVELOP A FEELING FOR A CUBIC MIRE

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

2 Measure a metre UP the wall.

3. Picture a box that wouldifit into that space.

THAT IS THE VOLUMEOF ONE CUBIC METRE!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES

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

ures usedtefore.

1. Office desk.

2. File cabinet.

3. Small room.

How Close

Estimate Measurement Were You?

(113) (m3)



SS (WEIGHT) MEASUREMENT ACTIVITIES

&gram, Gram

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

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

theY: mean: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

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

20 pounds, This difference is because the pull of gravity on the moon

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

and on the moonvould be the same. The metric system does not

measure weightit measures mass, We will use the term mass here.

The symbofforgram is g:

The symbol for kilogram is kg,

000 grams-itione,kilogram;-or--1-0001-::-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 tind three-fourths kilograms is written as 2.75 kg.

TIIE KILOGRAM (kg)

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

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

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

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

1, ikilogram box.

2, Textbook.

3, Bag of sugar..

4. Package of paper.

5. Your own mass.

Ilass

(kg)

DEVELOP YOUR, ABILITY TO ESTLMATE IN KILOGRAMS

ION

__Eor.the.followinglems.ESTIMATE.the-mass-of-theLobject-in-----i

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

of the object, Write the end mass in the MEASUREMENT

column. Determine how close your estimate is:

Bag of rice.

Bag of nails.

3. Large purse or

briefcase.

4. Another persoh.

5, A few books.

0
"

;11. Afkin
.THE CENTIRFOR VOCATIONAL EDUCATION



II, THE GRAM (g)

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 your hand when the cube is in motion, then

when it is not in motion,

"ri.o5

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

B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS A

You are now ready to improve your ability to estimate: in',

grams. Remember how heavy the 1 gram cube is,.hoW heavy

. the two gram cubEhre; and,hoTheavy

are. For eaci.I of the f011owing items, follow the produies,

used for eStithating in kilograms.

, .,

4Hoerwe .10ousei?:.,,:,:i1,.,;;:is

ES' ti in ate ' i'ie'ai.ii CMe n t

: 2; Pencil:, ', '1

,,,,...;;!,,

.
,

. ,



EMPEPATURE MEASUREMENT ACTIVITIES

Degree Celsius

I DEGREE CELSIUS (°C)

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 (100°C)

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

room cool, warm, or about right?

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

Find the temperature. °C. Dip your finger

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

hot, or just warm?

Put some cold water in a container with a thermometer.

Find the temperature, °C, Dip your finger into

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

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.

ASERHIGH.FEVERJS

THE CENTER FOR VOCATIONAL EDUCATION

B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees

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

MENT. See how close your estimates and actual measure-

ments are.

1. Nix some hot and

cold water in a

container, Dip your

finger into the

water.

2. Pour out some of

the water. Add some

hot water. Dip your

finger Eicly into

the water.

3. Outdoor tempera-

ture.

4. Sunny window sill.

5, lVfix of ice and water.

6. Temperature at

floor.

7. Temperature at

How Close

Estimate Measurement Were You?

(°C) (°C)

Mi

now



UNIT

OBJECTIVES

The student will recognize and use the metric

tenns, units, and symbols used in this occupa-

tion,

e 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. Discuss with.students how to read the

tools.

3. Present and have students discuss

Information Sheet 2 and Table 2,

Have students learn occupationally-

related metric measurements by complet-

ing Exercises 6 and 7,

5. Test performance by using Section A of

"Testing Metrié Abilities,"

THE CENTER FOR VOCATIONAL EDUCATION

METRICS. IN THIS OCCUPATION

Changeover to the metric system is under way. Large corporations se ilviady using

metric measurement to compete in the world market. The metric systenzi 0 peen used in

various parts of industrial and scientific communities for years. Legislativ 00;zsed in

1975, authorizes an orderly transition to use of the metric system. A's htsiw, s and

industries make this metric changeover, employees will need to use r-..,tri beftrement

in job-related tasks.

Table 2 lists those metric terms which are most commonly used'm \ration.
These terms are replacing the measurement units Used currently, that -,. ,b-

related tasks use measurement? Think of the many different kinds ,of tneAstit Its you.

u eTable ternieiiCh replace therm. you

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



METRIC UNITS RECULTURE

QUANTITY
_

UNIT 'BOL ; USE
............4..,

Length

41,

Millimetre nit'; , ,.7infall, soil depth

centimetre
,......,

,,,,A .7ibbon, floralarrangement

metre 41 bed in greenhouse, table

angth, irrigation hose or pipe

Area square centimetre on
walk, sod, concrete, bed

iod, orcharkfield

taa_re metre

hectare 3

Volume/

Capacity

millilitre

---,...,.

vrays, liquid fertilizer; water
per plant, growth regulators

litre iquid fertilizers, pesticide;

fungicides

Temperature degree Celsius geenhouse night or day, plant

growth requirement

Mass gram

_
!ii.rtilizers, rooting hormones

kilogram compost, fertilizers, crops, soil

metric ton t coinpost, soil

Application Rates

Dry or granular

Liquid

grams per square

meter

gd# seed, fertilizer, pesticides

kilograms per

hectare

'1,,u seed, fertilizer, pesticides

Millilitres per

square metre

Om fertilizer, pesticides

litres per square

metre
Illm' soil stErilants

litres per hectare 1111a liquid fertilizer, pesticides
_

Dilutions or

Concentrates

Dry mixes

,

rams per
kilogram

OP:

fertilizer, pesticides

kilograms per

metric ton
1;gft

grams per cubic

metre

:

seedbedpreparation;compost
kilograms per

metric ton
kt

,
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QUANTITY !UNIT SYMBOL USE
...m............

Dilutions or

Concentrates

(Cont'd)

Liquids ,-. ilitres per

lirr
mlfl

fertilizer, sprays, pesticides,

faitaning solutionsgaoler litre
(plder mixed
nplivaid)

gil

Density kilograms per

culiMmetre

kgirn3 liorage capacity of tanks, bins,

storage areas

Crop Yields Idlograms per

sone-metre
/m renhouse vegetables

kilograms per

hectare

metric ton per

hectare

Itlha

.... ...,_ ,.., .. ,

'Seld and,orchard crops

Pressure kilopascals kPa liquids and gases, tire pressure,

spray tank pressure,

sterilizing soil

Wind speed kilometres per

hour

knifh wwing, spraying, fertilizing,

iplant-protection

Depth of water

applied to soil

millimetres per

square metre

mm/in

irrigation

millimetres per

hectare

mmlha

Flow Rates litres per second 1/s

cubic metres per

second

m3 Js
,

Velocity of

Plow

metres per

second

rn/s

1-Viiter holding

capacity of soil

millimetre per

millimetre

mm/mm



TUNG triT METRIC UNITi

To give yorr practice with metric units, fir,,t estimalk lite measure .

meats obeilets below. Write down your.b +, guess oertto the ithM.

Then actallIrtneasure the item and write dot your 31:vali using the

correct metiicsymbols, IThe more you prac, the easier it will be,

Estituate Actual

Length

Pabrsith

2. Haneispan

3, Yourheight

4 Grasstheight

5. Spacebetweenplarit.rows

6. Mature or cut iloWer length

7. Shrub height

8. Small-tree height

9. Greathouse or inn

Area

le. Desktop

11 Classtoorn floor

12, Greenhouse bench

13. Lawn or plot

14. Sheet of paper

Volume/Capacity

15. Small bottle

16. ,.Measuring cup (metric)

orasis.

a.:iguket

Esthnate Actual

../raftrIP

O. ball box or pack

L. fkop container (basket, trate,

bag)

"101116

22. Freezer container

Mass

22. Textbook

NiCkel

5. loarself

Athag Of fertilizer

27. 4rrantity.:61 seed orsoil

;conditioner

Abe of water (tet)

Temperature

29. Room temperatureNo...*wo....41
30. Outside tenperatirre

31. Hot tapwater

32.. Soilltemperat&



'a0VIING WITIIMETRICS
Ita.importat to know wnat metric measurement to use. Show

what lnzlasuretnent to use in the following situations,

1. Height of floral table centerpiece

2. Dilution rate for a liquid fertilizer

3. Application rate for granular

fertilizer

4. Application rate for a liquid

insecticide

5. Yield rate of greenibome tomatoes

6. Spark plug gap

7. Height of mature irtft tree

8. Application rate of lime to lawn

9. Fertilizer rate to potting mixture

10. Insecticide spray rate to green.

house:bench

11, Mixing.rate for rooting

hormone

12. Height of cabbage seedlkg trant-

plant

13, Seeding rate for a field

14. Maximum wind speed tolerable for

15. Tire pressure for reartactortra
ormrwomm...*, ,..

B.. Yield Of apple ornhard,

N1.1.1.1.101.01

17. Storage capacity of potting

mixture bin

18. Excavation necessary for swimming

pool

19, Flow rate for ditch irrigation

20. Length of sternmed.roses for sale

21. Length.of scions for grafting-fruit

trees

22. Capacity of tutor fuel tank

.....1//.....



OBJECTIVE

The student will recognize and use met.

rk equivalents.

Given a metrinnit, state an equivalent

in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

Make milable the Information Sheets

(3 . 8) rid the associated Exercises

(8 . 14), one at a time.

As soon las yat have presented the'

Information,lave the students complete

eacHxercisE

Checktheir answers on the page titled

ANSIERS TO EXERCISES AND

TEST.

4, Test performame by using Section B of

"Testing Metric Abilities,"

THEZENTERIFOR VOCATIONAL EDUCATION

METR1C-METRIC EQUIVALENTS

Centimetres and Millimetres

i==>
3 4

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

There are 10 nun in each cm, so 1 Min 0,1 cm (one-tenth of a centhetre), This means that

7 ram 0,7 cm, so 57 nun cm+ min

5 crn + 0,7 cm

5.7 cm. Therefore 57 min is the same as 5.7 cm.

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

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

34nun. 3 cm+4mrn
3 cm 4- 0,4 cm

3,4 cm. This means that 34 mm is the same as 8.4 cm.

Novr you try some.

a ) 26 am cm

b ) 583 trim cm

c) 94min=

d) 680mmr.

cm

C11

Information Sheet 3

e ) 182 mm cm

f ) 802 mm

g ) 1 400 Mm cm

h ) 2 307 mm cm



etres, Centimetres, and Millimetres

There are 100 centimetres in one metre. Thus,

2x100em. 200 cm,

3m= 3 x 100 ern= 300cm,

8 m = 8 x 100crn = 800 cm,

36m=36 x100 cm=3600 cm.

There are 1 000 millimetres in One metre, so

2m= 2%1000 mm: 2000mm,

3m= 3 x 1000 min: 3000 mm,

6m= 6 x 1 000 min = 6000 mm,

'24 rn = 24 x 1 000 mm = 24 000 mm.

From your work with decimals you should know that

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

one-fourth of a centimetre can be written 0,25 cm

(twenty.five hundredths ofa 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 rn = 0.75 x 1 000 mm

x 1 000 mm

1 000

= 75 x 10 rnrn

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

Fill in the following chart

Information Sheet 4

metre

in

centimetre

cm

millimetre

rnm

1111
Ka I
1111111111111111111111111111

100 1 000

200 IIIIIII
i.

11111111111.11111 5 000

74 .111111.111111111111
0,8 80 NM
0 6 MEM 600

111111111111111111.11311
11111111111111111 118

1111111 639 OM

'If

Millilitres to Litres

There are 1 000 milhhires in one litre, This means that

2 ON millilitres is the same as 2 litres,

3 000 nil is the same as 3 litres,

4 000 rol is the same as 4 litres,

12 000 oil is the same as 12 litres.

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

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

1 000

or
1 000 rgo litre .1 litre.

2 000 m
ltres

l
2 000

. 2 litres,

And, as a final example,

1 000 i

28 000
28 000 ml 1

00o
-- litres 28 litres,

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

worked the same way.

500 ml
500

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

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

1 000

Change 57 millilitres to litres.

57
ml =Teo litre 0.057 litre (fiftyleven thousandths of a

Information Sheet 5

Now you try some. Complete the following chart.

millilitres

(ml)

3 000

6 000

14 000

0,3

700

250

.0;47

Exercise 9
THE CENTER FOR VOCATIONALEDUCATION



itres to Millilitres

What do you do if you need to change litres to millilitres? Remember,

there are I 000 millilitres in one litre, Of 1 litre . 1 000 ml,

So,

Xiiograms.to Giaths

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

4 kg. 4 x 1000g. 000g,
23 kg . 23 x 1 000 g 23 000 g,

0,75 kg. 0,75 x 1 000 g. 750 g,
2 litres . 2 x 1 000 ml . 2 000 ml,

7 litres 7 x 1 000 ml 7 000 ml,

13 litres :13 x 1 000 m1.13 000 ml,

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

Complete the following chart,

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

litres

1

"1111.

46

millilitres

ml

8 000

0,4

0,53

32 000

MIN
NMI 480 Exercise 11

Grams to Kilograms

There are 1303 grams in one kilogram. This means that

2 000 grams is the same as 2 kilograms,

5 000 g is the same as 5 kg,

700 g is the same as 0,7 kg, and so on,

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

changing from millilitres to litres,

Try the following ones.

4 000

9 000

,23 000

kilograms

kg

4

8

300

215

Information Sheet 7

Exercise 12

kilograms

kg

grams

g

., 7 000

11

25 000

0.4

0.63 ,
175

Changing Units at Work

.Some of the things you use in this'occupation may be measured in

different metric units. Practice changing each of the folloWing tO

Metric equivalents by completii these statements.

a ) 500 cm of rope is

b ) 250 ml of solution is 1

) 5 cm diameter pipe is miii

d ) 2 500 g of seed is kg

e ) 120 mm rdot cuttinjis cm

1 ) 0.251 of liquid nutrient is nil

g ) 2 000 kg of soil is

h ) 0.51 of concentrate is nil

i ) 2 m board is mm

j ) 500 g ofseedis kg.
10 500 ml rooting hormone is 1

1 ) 0.5 t of fertilizer is kg

m) 10 m of wire is cm

n ) 2.5 cm diameter pipe is mm

o ) 2 400 mm flower bed is cm



IT

OBJECTIVE

The student will recognize and use

instruments, tools, and devices for meas,

urement tasks in horticultural occupations.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customary.

Given a horticultural measurement task,

select and use an appropriate tool, in-

strument or device.

Given a metric measurement task, judge

the metric quantity within 25% and

measure within 5% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary measur-

ing tools and devices (rules, scales, °C

thermoMeter,drill bits, wrenches,

micrometer, vernier calipers, feeler gages)

and display in separate groups at learning

stations.

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.

Mix metric and Customary tools or

equipment at learning station. Give

students Exercises 15 and 16.

6. Test performance by using Section C of

"Testing Metric Abilities."

Aikr\
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SELECTING AND USING

METRIC INSTRUMENTS TOOLS AND DEVICES

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

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

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

cause a fatal accidqnt. Here are sothe suggestions: ,

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

ducts are needed for a given task.

2. Examine the tool"or instrument before'using iL

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 in mm, kg, g, kPa, etc.

S. Look for dedmal fractions (0.25) or decimal mixed fractions (2.50) rather than coin .

mon fractions (318) on drill bits, feeler gages, etc.

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

metric.

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

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



IcAtTOOLSfORTEMB?:

Practice and prepare to demonstrate your ability to identify,

select, and use metricscaled tools and instrumerts for the tasks given

; below, You should be able to use the measurement tools to the appro .

priate preciion of the tool, instrument, or task.

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

devices to:

1, Fill customer order for 1.5 kg of bulk grass seed,

2. Order pre-mixed concrete for a sidewalk as long as your class-

room and 1 m wide and 10 cm thick.

Fill customer order for a floral design 40 cm high with a

diameter of 50 cm,

4, alculate seed and fertilizer needed for a lawn the size of

your classroom,

5. Adjust the height of cut of reel and rotary mowers properly..

Measure and dilute wettable powders to be used in a small

hand sprayer.

Estimate the cost of a simple tile drainage system the size of

your classroom.

8. Calculate and prepare the amount of liquid pesticide needed

for a small area.

9. Check proper temperatures in seedbed or storge areas.

10. Prepare and.use a liquid herbicide. The direction; state;

Mix 30 ml of herbicide with 4,51 water; spray evenly over

an area of 24i-12.

11. Space trees in an orchard.

12. Change sparkplug(s) in small engine.

13, Determine the storage area in your cut flower cooler so you

can compare it with a new model being advertised.

MEM.m=sam.M.wW.IPY.w.air\- THE CENTER FOR VOCATIONAL EDUCATION

For the .horticultural tasks below, estimate the metria measure

ment to within 25% of actual measurement, and verify the:estimation

by measuring to within 5% of actual measurement..
1. Cuttings for rooting.

2. Greenhouse bench, pot, or

container with propagation

medium.

I...w.',.n..w....0.*O
Estimate Verify

b. outside

c. in-door propagation

area

d. seed, cut-flower, or

rooting storage area

4. Height of young trees or

shrubs in centimetres.

5. Mower cutting height in

centimetres,

6, Size of brandy snifter

for floral design in

litres,

The spacing of trees in

an orchard.

8. Scions for fruit tree

grafting.

Floral design in centimetres:

a. height

b. diameter rW,=ft,.r....
10. Volume of a storage bin.

11. Area of a lawn or staked-

off area.



OBJECTIVE

The student will recognize and use metric

and Customary units interchangeably in order.

ing, selling, and using products and supplies in

this occupation.

....Given a, Customary (or metric) measure-

ment, find the metric (or Customary)

equivalent on a conversion table.

Given a Customary unit, state the re-

placement unit,

SUGGEiTED TEACHING SEQUENCE

Assemble.packages and containers,e

materigii:

2. Presenter make available Information

Sheet10 and Table 3,

Have students find approximate metric.

Customary equivalents by using

Exercise 17,

Test performance by using Section D of

"Testing Metric Abilities."

METRIC-CUSTOMARY EQUIVALENTS

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

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

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

1, Determine which conversion table is needed,

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,

Table 3 on the next page gives an example of n metric-Customary conversiontable which

you can use for practice in finding approximate equohilents. Table 3 can be usecliwith Exercise

17, Part 2 and Part 3.

Below is a table of metric-Castomary equiialents which tells you what the metric replacer,

ments.for Customary unitare'lhis table cube used with.EXercise 17, Part l'and Part 3, 'The

symbol means "nearly equal to."

1 cm k: 0.39inch

1 m 3.28:feet

1 m ".%1 1.09 yards

1 km1= 0,62 mile

1 cm2 0.16 sq in

1 in' k 10.8 so ft

1 tn2 z1 1.2sqyd

1 inCh '4., 2,54cm

1 fOot P4 0,305 in

1 'yard r4 0.91 ni

1 mile 1.61 km

1 sq in 6,5 cm2.

1 sq ft 0,09 in2

1 sq yd 0.8 m2

1 ml 0,2 tsp 1 tsp 5 ml

1 Ink 0,07 tbsp 1 tbsp 15 ml

1 k 33,8 fl oz 1 fl oz 29,6 ml

1 l 4.2 cups 1 cup 237 nil

1 k 2.1 pts 1 pt 0,47 l

1 1 1,06 qt 1 qt 0.95 l

1 k 0,26 gal 1 gak 3.79 1

1 hectare-P4-275,acres----1-acre-A44-hectare----1-gram.0:0351:1-----1-Or't-2873-g-

1 cm3 cu in 1 cu in t 16,4 cm3 1 kg k 2.2 lb 1 lb 0.45 kg

1 rn3 k 35,3 cu ft 1 cu ft 0,03 m3 1 metric ton 2205 lb 1 ton 907,2 kg

1 m3 k 1.3 cu yd 1 cu yd1.4 0.8 m3 1 kPa 0.145 psi 1 psi 6,895 kPa

471

*Adapted from LeVs Measure *Irk. A Teuher's Introduction to Metric.Mensuretnent, .Division of EdneatiOnnl:
Redesign and Renewal, Ohio Depattment of Education; 65 S. Front Street, Columbns;.OHA3215,1975.'
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CONVERSION TABLES

SQUARE FEET TO SQUARE METRES

ft2 -,--
1000 92.90 100 9.29 10 0.93 1 0,09

2000 185.81 200. , 18.58 20 1.82 2 9.19

3000 278.81 300 27,88 30 2.79 3 0,28

4000 371.61 400 37,16 40 172 4 0,37

5000 464.52 500 46,45 50 4,65 5 0,46

6000 557.42 600 55,74 60 5.57 6 0,56

7000 650.32 700 65,03 70 6.50 7 0,65

8000 743.22 800 74.32 80 7.43 8 0,74

9000 836.13 t.. 900 83,61 90 8,36 9 0,84

SQUARE METRES TO SQUARE FEET

ft2 ft2 ft ft2

100 1076.39 10 107.64 1 10.76 0.1 1,08

200 2152.78 20 215.28 2 21,53 0 2 2,15

300 3229.17 30 322.92 3 32.29 0,3 3,23

400 4305,56 40 430.56 4 43.06 0,4 4.31

500 5381.96 50 538.20 5 53,82 0.5 ,5.38

600 6458.35 60 645.83 6 84.58 0,6 6.46

700 7534.74 70 753.47 7 75,35 0:7 7.53

800 8611.13 80 861.11 8. 86.11 0,8 8.61

900 9687.52 90 968.75 9 96.87 0.9 9,69

CHE CENTER FOR VOCATIONAL EDUCATION Table 3



( WAY YOU WANT IT

You ire working in a garden center, nursery, floral shop green-
house, or in turf management. With the change to.metric mea-
surement some of the things ybu order, sell or use are marked
only in metric units, You will need to be familiar with.appro.
priate Customary equiValents in order to communicate with
customers,and,suPpliers who use Customary units. To develop
your skill use the Table on Information Sheet 10 and give the
approximate metric quantity (both number and unit) for each
of the fellowing Customary quantities.

a )

b )

c )

d )

e )

f )

g )

h )

i )

j )

k

1 )

In)

n )

0--) 1/4 in, seed depth

Customary.Quantity _Metric Quantity

2 lb. grass seed

4 qts. starter solution

3/4 in. pipe

5 in. pot

100 lb. fertilizer

18 in. plant

twoldlen can

/ pint pesticide

Lfl, oz. spray concentrate

3 miles'

1/2 in. pipe

5 acre plot

2 ft. row space

6 in. plant space

k ) 876 ft? n') 1159 m2 = ff.2

1 ) 46 ft.2 = o ) 490 m2 = ft.2

m) 1413 ft.2 P ) 68 m2

Complete the Sales Slip by 'converting the following items to
metric; quantities. The.metric.Unit Orice is given for you.
Determine the tOtal pri6 foeach item. ;Complete all; of the
blanks on the SaleS Slip (Date,'Customer Naine; Tax, Totals,

. etc.).

Items Purchased

a ) 5 lb. grass seed
b ) 40 lb. fertilizer
c 1 1 qt pesticide
d ) 100 ft:bean poles

Metric Unit Price

$5.00 per kg
3.00 per 10 kg
2.50 per litre
1.00 per m

Sold To:

Address:

City:

SALES SLIP

Date:

'Sta'te:

Qty. Item , trait Total

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

a )

b )

c )

d )

90 ft.2 f ) 800 m ft.2

30 ft,2 g ) l620m2 ft.2

2500 ft.2'= m2 h ) 498 m2 = ft.2

105 ft.2 = ) 42 m2 ft.2

63 ft.2 = ) 284m2 = ft.2,
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'OA

'Cash

Charge

q3aniceard.

Sub Total

Sales Tax

TOTAL

Exefcise'

=



crION A

; One kilogram is about the mass

of a:

IA) nickel

,[13 I apple seed

[CI basketball

Id I Volkswagen "Beetle"

2, A square metre is about tbe

area of:

(A) this sheet of paper

[B] a card table top

[C a bedspread

[DI a postage stamp

3. Application rates of dry fertilizers

for lawns are normally given in:

[AI grams per square centimetre

[B) kilograms per square centimetre

(C) litres per square metre

(D) trams pet square metre

6. The correct way to write twelve'

Ahousand millimetres is;

[A) 12,000 mm.

[131 12.000 mm

[CI 12 000mm

[DI 12 000 mm

SECTION B

7, A board,20 centimetres wide also

has a width of:
. .

[A] 2 000 millimetres

[B]- 2 millimetres

[C] 200 millimetres

[0] 0.2 millimetre

8. A 750 gram sack of potting

medium is the same as:

[Al 0.75 kilogram

[13 I 750 000 kilograms

[C] 7.5 kilograms

[D] 7 500 kilograms

4. The mass of bulk seeds is measured in:

[Al cubic metres

[B] millilitres

[C) centimetres

kilograms

.

,5, The correct way to write twenty

grams is:

IAI 20 gms

20 Gm,

SECTION C

9, For measuring hectares you,

would use a:

[A] container

[B I tape

[CI pressure gige

..1) scale_

11. Estimate the length of the line

segment helow;

[A) , 23 grams

(13) 6 centimetres

[C ) 40 millimetres

[D ] 14 pascals

12, Estimate the length of 'the line

segment below:

[A1 10 millimetres.

[131 4 centimetres

[C] 4 pascals

[D ) 23 milligrams

SECTION D

13. The metric unit for liquid measure

whkh replaces the fluid ounce is:

10. For measuring kilopascals you

would use at..

[A] scale

[13] container

[CI ruler

[D] pressure gage

THE CENTER FOR VOCATFONAL EDUCATION

[A], litre

(13) cubic metre

[C] millilitre

[13 , gram

14, The metric unit for liquid measure

which replaces the gallon is:

[A] litre

(13) kilogram

[01--cubic-metre

[D ] millilitre

tr,

Use this conversion table to

answer questions 15 arid 16.

ril2 ,, ;.1t2 ',:ft2': ' ': ,'m3

i 10.76 1 0,09.

, 2 ,, :21;53, ,. ..,,,.2,:.....,,b.li,
3 , ,,1 32.29 . 3.:

; 4 : ' 4306
.;,0,28,

, 4;

5 , 53,81; ., 5 '. , , 1,46
: 6 ;, 64.58 ' 6' .).0,56,

., 7,, ' ,15.,35 ,,' , 7'''''','' ,,, 0,65'

'8 ,,','86,11 8 , .,-0.74
^ 9 ' .96:87 , 9 ;0;84

10 ,' 10764_.......--.., ,' 0,93
.
10'.

0.

15, The equivalent'of 14,ft;2

[A] 37,16 M2

[13),,

[CI 0.93 m2

(0 ) 1.3 M

16. The equivalent of 15 m- is:

[A] 8.73.'ft,2

[13] 161:45 ft.",

(CI 973,06 ft.'

,, [DI 97;33 ft,'

TESTE'J,



ANSWERS TO EXERCISES AND TEST

EXERCISES 1 THE 6

The answers depend on tile items
used for the activities,

EXERCISE 7

Currently accepted metric units of

measurement for each question are

shown in Table 2, Standards in each

occupation are being established

now, so answers may vary,

. EXERCISES

al 2,6 cm

hi 58.3 cm

cm

dl 68.0 (.'m

el 13.2 cm

f( 80,2 cm

0 140,0 cm

hl 230,7 cm

EXERCISES 9 THU 13

Tables are reproduced in total. An.
swers are in parentheses,

Exercise 9

metre cen ti m etre

m cm

m illi me tre

mm

100 1 000

2 200 (2 000i

(3001 (3 0001

111=11121111101
(o) (3001 o 000

14 (7 4001 174 0001

0.S 80 (8001

0.(i 1601 000

(0.0251 2.5 25.

(0.1481 111.8111M
16,391 639 (6 3901

Exercise 10.......
mill hi tres

ml

litres

I

imimmowiii

Ea
8

MIMI
6 000

(8 0001

ill 000) (141

123 000) Mill
WM 0.3

700 (0,7)

(9001 0,9

250 ME
1470) toEill (0,275)

Exercise 11

13HECENTER FOR VOCATIONAL EDUCATION

htres

1

millilitres

ml

8 8 000

5 i 5 0001

46 (46 000)

(32) 32 000

0,4 (4001

... 0.33 (530)

(0,48) 480

Exercise 12

grains

ET6

kilograms

kg

4 ob 4

9 000 (9)

23 000 (23)

cS-000- 3

F300 (0,3).

_275 (0,275)

Exercise 13

kilograms

kg

grams

g

7 000NM 11 000)

25 000

0,4 (400)

(630

.(0,1751.... 1 D

Exercise 14

a ) 5 m

b ) 0.25 litre

c ) 50 mm

d ) 2,5 kg

e ) 12 cm

f ) 250 ml

g ) 2 t

h ) 500 ml

2 000 rnm

0,5 kg

0.5 litre

500 kg

1 000 cm

25 ram

240 cm

EXERCISES 15 AND 16

The answers depend on the

items Itsed fot the activities.

EXERCISE 17

Part 1.

a ) 0,9 kg

b ) 3,8 litres

c ) 1,905 cm

d ) 12.7 cm

e ) 45 kg

f ) 45.72 cm

--g-) -7:58-litres
h ) 0.47 litre

i ) 29.6 ml

j ) 4.83 km

k ) 1,27 cM

1 ) 2 ha

m) 0,61 m

n ) 15.24 cm

Part 2,

a ) 8.361112

b ) 2,79 m2

c ) 232,26 m2

d ) 9.751112

e ) 535 m2

) 8,611,13 ft.2

g ) 17,437.53 ft,2

h ) 5,360.42 ft.2

I y 452,09 ft,2

j ) 3,056,95 ft,2

k ) 81.38 m2

1 ) 4,28 m2

m) 131,27 m2

) 12,475.36 ft,2

o ) 5,274.31 ft.2

p ) 731,94 ft,2

Part 3,

a ) 2,25 kg; $11,25

b ) 18 kg; $5,40

c ) 0.95 litre; $2,38

d ) 30.5 ni; $30,50

TESTING METRIC ABILITIES

1. C 9. B

2, B 10. D

3, D 11, B

4, D 12. A

6, D 14. A

7. C 15, D

8. A 16. B

*US. GOVERNMENT PRINTING OFFICE: 197 7 75700/6229



SUGGESTED arm TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional) .

LINEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure
*Metre

Tape, 10 in

*Trundle Wheel

*Area Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50 ml 1 000 ml

Economy Beaker, set of 6,

50 nil 1 000 ml

Metric Spoon, set of 5,

1 nil 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 8piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

THE CENTER FOR VOCATIONAL EDUCATION

he Ohio State Umyetsity l960 Kenny Road ' Columbus Ohio 43210

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.

B.

c.

D.

E,

F.

G.

Assorted Metric Hardware-41ex nuts, washers, screws,

cotter pins, etc,

Drill BitsIndividual bits or sets, 1 mm to 13 mm range

Vernier CaliperPoCket slide type, 120 mm range

Micrometer7Outside micrometer,caliper, 0.mm to 25 mm
range

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

Metre Tape-50 or 100 m tape

ThermometersSpecial purpose types such as a clinical

thermometer

IL Temperature DevicesIndicators used for ovens, freezing/
cooling systems, etc.

ToolsMetric open end or box wrench sets, socket sets,
hex key sets

Weather DevicesRain gage, barometer, humidity, wind
velocity indicators

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

L. ' VelocityDirect reading or vane type meter

M. Road MapState and city road maps

N. ContainersBuckets, plastic containers, etc., for mixing
and storing liquids

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

J.

K.

Most of the above 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.

I Measuring devicesturrently.are.not.availableAubstitute.devices (4,,thermometer).
may be used to complete the measurement task.

Tools and Devices List



REFERENCES

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

sion of Educational Redesign and Renewal, Ohio Department of Educe.
tion, 65 S. Front Street, Columbus, OH 43215, 1975, 80 pages; $1,50,

must include check to state treasurer,

Activityoriented introduction to the metric system designed for indepen .

dent or group inservice education study. Introductory information about

metric measurement; reproducible exercises aPPly metric concepts to

common measurement situations; laboratory activities for individuals or

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

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

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 in , relating each unit

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

symbols 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 Annotated Bibliography for Vocational, Technical and

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

cation, The Ohio State University, Columbus, OH 43210, 1974, 149
pages; $10.00.

Comprehensive bibliography of instructional materials, reference mate.

dals and resource list for secondary, post'secondary, teacher education,

and adult basic education, Instnirtional 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, OH 43210, 1975, 46 pages; $3.00.

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

tional, technicaland adult education. Covers issues in metric education,

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

education, implications of metric instruction for adult basic education,

and curriculum and instructional strategies.

Metrics in Career EducaUon. Lintibek, John R., Charles A. BennettCompany,

paper; $2.70 quantity school purchase,

Presents metric units and notation in a well.illustrated manner. Individual
chapters on metrics in drafting, metalworking, woodworking, power and

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

learning activities for student use, Appendix includes conversion tables

The Metric System for Farmers. Publication 1946, 1973, 19 panel fold.out.

Information Division, Canada Department of Agriculture, Ottawa KIA

007, Ontario, Canada,

Government brochure, describes metric units for length, area, volume

and capacity, mass (weight), and crop yields. Conversion factors and

tables of equivalents for common household measures, Graphic illus

trations relate metric units and quantities to agricultural tasks and settings,

METRIC SUPPLIERS

Brown ia Sharpe Manufacturing Co,, Precision Park, North Kingstown, RI 02852

Industrial qualit7 micrometers, steel rules, screw pitch and thickness gages,

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

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

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

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

scales, feeler and depth gages, beakere, thermometers, kits and other aids.

Millimeter Industrial Supply Cotp., 162 Central Avenue, Fanningdale, L. I.,

NY 11735

Industrial fasteners, taps, dies, reamers, drills, wrenches, rings, bushings,

calipers, steel tales and tapes, feeler gages.

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

Precision balances and scales, plastic calipers and stackable gram cubes for

beginners,

'INFORMATION SOURCES

American National Metric Council, 1625 Massachuietts Avenue, O., Washington,

C 20036

Charta, posters, reports and pamphlets, Metric Reporter newsletter. National

metric coordinating council representing industry, government, education,

professional and,trade organizations.

American Society of Agricultural Engineers, Metric Policy Subcommittee,'St: Joseph,

jJgan

Infonnation on the metric system, ASAE standards and engineering practices.

National Bureau of Standards, Office of Information Activitiee, U.S. Depirtment of

Commerce, Washington, D C 20234,

and charts.
Free and inexpensive mettic charts and publications, also lends films and

displays,'


