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Designed to meet the job-related metric measurepent
needs of students interested in agricultural supplies and services,.

and agricultural production, this instructional package. is one :of

four for the agribusiness and natural resources occupations cluster,

part of a set of 55 packages for metric instruction in different
occupations. The package is intended for students who already know

the occupational terainology, measvrement terms, and tools currently
in use. Each of the five units in this instructional packa
performance ohjectives, learning activities, and supporting
information in the form of text, exercises, and tables. In additiagn,
suggested teaching techniques are included. At the back of the

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. The material is

designed to accommodate a variety of individual teaching and learning

styles, e.g., independent study, small group, or vrhole-class

activity. Exercises are intended to facilitate. experiences with
‘measurement instruments, tools, and devices used in this occupatign

and job-related tasks of estimating and measuring. Unit I, a general
introduction to the metric system of measurement, provides informal,
hands-on experiences for the students. This unit enables students to-

becone familiar with the basic metric units, their symbols, and

measurement instruments; and to develop a set of mental references .
for metric values. The metric system of notation also is explained..
Unit 2 provides the metric terms which are used in this occupation

and gives experience with occupational measuremnent-tasks. Unit-3 -
focuses on job-related metric equivalents and their -relationships.

. Unit U4 provides experience with recognizing and using metric

instruments and tools in occupational measurement tasks. It also
provides experience in comparing metric and customary measurement
instruments. Unit 5 is designed to give students practice in
converting customary and metric measurements, -a .skill considered
useful during the transition to metric in each occupation. (HD)
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TEACHING AND LEARNING
THE METRIC SYSTEM

This metric instructional package was designed to meet job-related
-metric measurement needs of students. To use this package students
~should already know the occupational terminology, measurement
" terms, and tools currently in use. These materials wete prepared with
- the help of experienced vocational teachers, reviewed by experts, tested
 in classtooms in different parts of the United States, and revised before
 distribution,

Each of the five units of instruction contains performance objec-
"~ 1tives, learning activities, and supporting information in the form of
 text, exercises, and tables. In addition, suggested teaching techniques
areincluded, At the back of this package are abjective-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 suppliets,

. 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,

3. Students will learn quickly to estimate and measure in mettic units
by “doing.”

4. Students should have experience with measuring activities before
getting too much information.

5. Mgve through the units in an order which emphasizes the sim-
plicity of the metric system (e., length to area to volume),

6. Teach one concept at a time to avoid overwhelming students with
- t00 much material,

~ Unit 1 is a general introduction to the metric system of measure:
~ment which provides informal, hands -on experiences for the students.
,»‘;‘Thls unit enables students to become-familiar with the basic metric
- units, their symbols, and measurement instruments; and to develop a
}"?fset of mental references for metric values. The metric system of nota:
1cE ©Q 'xplamed

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 telaton-
ships,

Unit 4 provides experience with recognizing and using mettic
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 matric”
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 wholeclass 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. 0EC.0-74-9335 with the
Bureau of Octupational and Adult Education, U.S, Department of Health, Educa:
tion and Welfare, However, the opinions expressed herein do not necessarily
reflect the position .or policy of the U.S, Office of Education and no ofticial
endorsement by the US Oﬂxce of Education should be mferred




A

SUGGESTED TEACHING SEQUENCE

 These introductory exercises may require

two or three teaching petiods for all five
areas of measurement,

Exercises should be follorred in the order
given to best show the telationship
between length, avea, and volume,

Assemble the metric meaguring devices
(rules, tapes, scales, thermometers, and
megsuring containers) and objects to be
measured.*

. Set up the equipment at work stations
for use by the whole class or as individu.

alized resource activities.

Have the students estimate, measure, and
record using Exercises 1 through 5.

Present information-on notation and
make Table 1 available,

Follow up with group drscussron of
activities,

- %ther school departments may have devices which
~oan be-used. Metric suppliers are listed in the relerence
lleetlon.
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OBJECTIVES

The student wrll demonstrate these skills for the Linear, Area, Volume or Capaerty, Mass, and
Temperature Exercrses, usmg the metrrc terms and measurement devrces lrsted here,

EXERCISES

SKILLS : 1 : : N
Lineay Ares | Volume or Capuclly M - Tempenature
ondeh | Gp5en) | wted (pp.9-10) )
1. Reeognize and use the millimette (mm) xquars eubiesenti-' gam (g) degres Celiug
unit and its symbol for: | centimetre | melee ‘(cm’)» ' [°Cl
. ‘ centimetre (om) | (em¥) | | hilogram  (kg)
2 Gelect, we,andresd the | | cubicmetre :
Spproptiste mensuring melre”  (m) e ‘(n‘.’)
* ingtysmtents for: metre
(m?) e ()
3 Steorshows A R N
physical reference for: mililitre ml)
1 Extimate within 25% height, width, or - | the area of capacity of the mass of obieela' the temperatute of .
of le actual measure ength of objects a glven surfae contalners ingrameand kilo: | thealvoraliquid : o |
S Read comectly . mette stick, metric " meauremens ‘ rlrilogrsm wale A Celst thermometrr
‘ tspe Meture, and ongadusted | and a grim seale Y
mebrie rulen: - volume mewur- | S
ing devices
RULES OF NOTATION

L Symbols are not caprtalrzed unless the umt isa proper name (mm not MM)

=~ o PO

o ‘C"l

, Symbols are not followed by penods (m not m )
- Symbols are not followed by ans for plurals (25 gnot 25 gs)
A space separates the numerals from the umt symbols (4 l not 4l)

Spaces, riot comumas, ate Used to separate large numhers mto groups of three
ldrgrts (45 27 km not 45,271 km),- o

6',-- Azero precedes the decrmal pomt it the number rs less than one (0 52 g not 52 g)
Litre and metre ean be spelled erther wrth an-e or er endmg

[

)

" fomatin Shet 1




* METRICUNITS, SYMBOLS, AND REFERENTS

‘Quantity Metric Unit Symbol | Useful Referents =~~~ |~
Length millimetre mm | Thickness of dime ot papet
' ' ; clip wire
centimetre em Width of paper clip
metre m Height of door shout 2 m
kilometre km 19.mingte walking distance |
Area square , Area of this space
centimetre em’
squure mefre to? Area of carctable top |
hectare ha Football field including sidelines
andendzones
Volumeand | milllitre m Teaspoon is 5 ml
Copacity [y | | Alitlemote than t quart
cubic - S
centimetre o’ Volume of this container
cubic metre w' | Alittle motethan a cubieyard
Mass milligram mg | Apple seed about 10 mg, grein of
o Jualt Tmg B
| gram’ g Nickel abott 5 §
kilogram ke Webster's Collegiate Dictionaty |
metric ton R S P
{1.000 kilomms) St Volk‘swagenf Bget]e L

Table -4 ' 

 METRICPREFES

S A
1000000=10° | mega (i) | M
| iooo:w{ “ ‘lzgilq(l‘f'ifﬁ)"-.; ok
et ﬁe“ctblhikflza) s
=10 doa () r
BaseUtii“tI‘;VIOO R
et il |6 b
=107 il | e 1o
o1 | | omo |
B 0000001=106 " mi‘cr‘(‘:a‘(m'i’kr'a)‘ ﬂ

I

Table 1-b




" LINEAR MEASUREMENT ACTIVITIES

Metre, Centimetre, Millimetre

1. THEMETRR (m)

A DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up one of the metre
sticks and stand i up on the
floor, Hold it in place with
one hand. Walk around the
stick. Now stand next to
thestick. With yowr other
hand, touch yourself where
the top of the metre stick
comes on you.

THAT IS HOW HIGH A METRE I8!

2. Hold one arm out straight -

at shoulder height. Put

the metre stick along this
arm until the end hits the
end of your fingers, Where
{5 the other end of the
metre stick? Touch your-
self at that end.

THAT I8 HOW LONG A METRE [S!

" THE GENTER FOR VOCATIONAL EDUCATION

B.

 THAT IS THE WIDTH OF A METRE!

Height of door knohb
. from floor,.

- youtowall.

3. Choose a partner to stand

at your side, Move apart
50 that you can put one
end of a metre stick on
your partner's shoulder
and the other erd on
your shoulder, Look at.

~ the space between vou,

DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now yo will improve your ability to estimate in mettes.
Remenmber where the Jength and height of a metre was on your
hody,

o each of the following items:

Estimate the size of the items and write your estimate inthe | |
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 23% of the actual measure you are a |
“Metric Marvel " ‘ :

: HowClose
‘Estimate Measutement Were You?

(m) . (m)

Height of door,
Length of table.
Width of table.

Length of wallo
this room,

Distance trom




THE CENTIME’I‘RE ( cm)

There are 100 cenhmetree in e metre. T thre are 4 metres and
3 centimetres, you wite 403 em | (4 x 100 ¢m) + 3 e = 400 em
+3om]. | ,

| A, DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

Hold the metric ruler against the width of your th
- How wide Is it? cm

Measure your thumb from the fizst joint to 1
' om

Use the metric ruler to find the width of your palm,
e |

. Measure your index or pointing finger, How Iong is it?
‘ m - ‘

————

Measure your wrist with a tape measure, What is the distance
~aroundit? - em |

. Use the tape measure to find your waist size, m

DEVELOP YOUR ABILITY 10 ESTIVATE IN CENTIMETRES

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

Estimate Measurement Were You!?
(em)  (em)
Length of a paper
clip.

How Close

lameter (width) -

of a coin.
Width of a

postage stamp.

. Lengthofa

Width of a sheet

- of paper.

£ CENTER FOR VOCATIONAL EDUCATION

m THE MJLLlMETRE (mm)

: There are 10 mllhme ree in one cen nmetre When a. meamrement
"9 centimetres and § mllhmetres you write 25 mm [(2 % 10 mm)
+5mm.= 20mm+5mm] TherearelOOO mm mlm B

A : DEVELOP A FEELING FOR THE SIZE OF A '\[ILLIMETRE |

. "Usmg a ruler marked m mxlhmetres, measure

. : | Thlckness of a paper chp wue ' -f | " _ mm
: ‘Thlcknese of rfmgernall R mm ‘
Width of your tingernall, . _ ot mm

. Dlameter (Wldth)"mom‘ -
: ".,‘1D1ameter (thickness) of your penml. e mm
E W,dth ofapostage stamp m

. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES :

‘You are now ready to estlmate in nnlhmetres For each of the
. followmg ltems, follow the procedures used mr estlmatmg i

L HowClo
Estumte Measurement Were You?

| “Thicknesslof 2
mckel

Dlameter( hmkness
of a bolt.

Length of  bolt, -

Width of a sheet
of paper.

Thlckness of A board
or desk top.

‘M“Thlckness of a
vbutton.




AREA MEASUREMENT ACTIVIT ES

’ Square Centrmetre bquare Metre

YHEN 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 (crn?)
A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1. Take aclear plastic grid, or use t!

- 2. Measure the length and width . .,
squares with a centimetre .. -

lon page 6.

" s small

‘THAT IS ONE SQUARE CENTIME[RE!

3, Place your-fingernail over the grid. About how many
squares does it take to cover your fingernail?

em?
4, Place a coin over the grid, About how many squares
does it take to cover the coin? em?

5. Place a postage Starrrp over the grid. About how many
squares does it take to cover the postage stamp?

__em? | B

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

squares does it take to cover the envelope?
1

7. Measure the length and width of the envelope in centi-
metres. Length cm; width em,
Multiply to find the area in square centimetres,

em X cm= em’, How
close are the answers you have in 6, and in 7.7

“THE CENTER FOR VOCATIONAL EDUCATION
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You are now ready to devetop your abrlrty to estrmate
in square centimetres,

Remember the size of a square centimetre For each of the x
following items, follow the procedures used for estrmatmg n.
meres. :

R

I, THE SQUARE ME'I‘RE( )

"A DEVLLOP AFEELING FOR A SQUARE MRTRE

L

o aavaaop roua aararrr 10 EQTIMATE INSQUAR:
aauaruaraas S

Index card,
Book covey,
Photograph.

Window pane or
desk top.

s one metre long and one metre wide;

"Place the square agarnst the bottom of adoor. aee nowu ‘

take to cover the door" m’ |
L ATHIS IS HOW BIG A SQUARE METRE IS'

. How Close‘
Estrmate Measurement ‘Were You"

') (em?)

Tape four metre sticks together to make a square whrch

Hold the square up wrth one srde on the floor to see how
bigitis.

Place the square on the floor in a corner.. Step back and‘ |
look. See how much floor space it Covets. |

Place the square over a table top or desk to see how
much space it covers, -

much-of thedoorit covers. How any squares wor ld i

(contmued on nextpage



DEVELOP YOUR ABILITY T0 ESTIMATE IN SQUARE
METRES |

CENTMETREGRID

You are now ready to estimate in squaré metres. Follow the
procedures used for estimating in metres.

How Close
Estimate Measurement fere You?

(m) ()

1, Door,

2. Full sheet of
NeWSpaper.

s o
bulletin board.

Floor,

vl —
Wall chart or poster.
- Side of file cabinet, - -

- o (=2} e




LUME MEASUREMENT ACTIVITIES
.Cublc Centmetre thre Mlll litre CUbIC Metle

1. THECUBICCENTIMETRE (en)

' o "B, DEVELOPYOUR 4 NATE
A, DEVELOP A FEELING FOR THE CUBIC CENTINETRE CINTIBTRES R4BILITY TOEST! IATE N CUBIC

You are now ready fo develop your ability to estlmate
in cublc centlmetres

1. Pick up a colored plastic cube. Measure its length, |
- height, and width in centimetres,

THAT IS ONE CUBIC CENTIMETRE! o o
‘ - o | Remerher the,size Of a cubic centimetre, Foreachof
Find the volume of a plastic litre box. the following items, use the procediires for estimating in
' - © meres,
a. Place a ROW of cubes against the botiom of one side ~ HowClose
of the box. \How many-cubes fit in the row? .- e Estimate - Measurement- Were You?

b. Place another ROW of cubes against an adjoining side (o) ()

of the box. How many fows fit 1n51de the box 1. Index card fle
to make onellayer of cubes? 1> .

How many cubes ir eachrow? 0. Freezer container.

* How wany cubes in the lagerin the bottom of the 3. Papercliphor, .
box? _______

c. Stand a ROW:of cubes up against the side-of the box, |
How many LAYERS would fit'in the box? . THS LTERE()

4. Boxofstaples,

How many-cubes in each layer? o o o
How many cubes fit in the hox altogether? A DEVELOPA FEELING'FOR ALITRE
"THE VOLUME OF THE BOX 18 CUBIC | 1. Take 2-0ne litre beaker and f)ll it with water,

CENTIMETRES.
2. Pour the water ino-paper cups, flling each as fulLas you
d. Measure the length, width, and height of the box in usually do. How many cups doyou fill?

centimetres. Length om; width ______om;
neght_____cm. Yukiply these nunbers bo ind THAT S HOWMUCH S N OV LITRE!

the volume:in cubic centimetres. N . Fillthe htre contamer with rice.

mx___mi___emr_ b THATIS HOWMUCH I TARES T0 FILLAONE
- Are the answers the same in-c;and d.7 : | LITRE CONTAINER' |

‘THE CENTER FOR VOCATIONAL EDUCATION




‘;B DEVELOP YOUR ABlLITY TO ESTI\lATE N LITRES‘: o

| fY oware now ready 10 develop your ablhty to estlmate in
litres. o write two and one-half ltres, you write 2.3 1, or
9.5 litres. To write one-half litre, you write 0. 51, or05
itre. To write twoand b three-fourths litres, you write .
2751 or 2.75 litres. ‘

: For each of the following 1tems, use the proceuures for Small juice 1.

S estlmatmg In metres. How Close Pt cap or tes

Estlmate Measurement  Were You? oo
(l], (1)“ | ) :Softarmk can,

Mediumssize .
freezer container.

Large freezer
container. -

Small freezer

containet. = Af

Bottle orjug.
. I T MILLILITRE ()

TherearelOOO milkiitres in one lltre 1000 ml = lhtre. Hall
ahtrexsﬁOO milkflitres, orOa 1tre 500 ml, |

~\ Dh\’ELOP Al FEELING FOR %MILL LITRE

~

.1. nxammeacentlmetre cube Anythmg“hlch holds e
Tem holdsiml S ures. used before

3, Fill 2 1 millitre measuring spoon with ice Empty e Estlmate Measﬁrement k VereYou’
 spoon into your hand. Carefully pour the rice into \ | R (m ) (m )
small pile ona sheet of paper, ‘ -

. THAT IS HOW MUCH ONE MILLILITRE I8! _ Offlce desk

3. Fillthe 5 ml spoon with rice. Pour the rice into another & ,‘Fllecquet
pile on the sheet of paper. : | e Small room
THAT 15 5 MLLILITRES, OR O\’ETE&bPOO\' - -

. Fill the 15 ml spoon with rice, Pourthe Tice mtoathlrd
plle on the paper. - | T e g

TH AT lS 15 M]LLILH RES OR ONE T&BLESPOON b

;"‘THE CENTER FOH VOCATIONAL EDUCATION




: The mass of an object is a measure of the amount-of matter in the
ob] t." This amount is always the same unless youadd or subtract some
ma 'r‘from the object. Weight is the term that most people use when
hey mean ass, The weight of an object is affected by gravity; the
mass ofan object isot. For example the welght ofa person on earth -
might be 120 pounds; that same person's weight on thie moon would be
20 pounds. This difference is because the pull of grawty on the moon
s less than the pull of gravity on earth. A person’s mass on the earth
and on. the moon would-be the same. The metric system ¢ does not
measure weaght -it moeasures mass, We will use the term masshere

The symb’ol'foargram'is'g'"'-‘"- B
 The symbol for ktlogram iskg.
. “.,.;.,There are-1.000. grams in one kilogtam, or1000g lkg
‘ ‘:‘Half a kllogram can be written as 500 g,or 0.5 kg
o A quarter of a kilogram can be written 2 250 gor 0.25 ke,
Two and three fourths ktlograms i written a2Mkg -

X :;THE KILOGRAM (kg)

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

: jUsmg a balance or scale, find the mass of the iems on the table.
Before you find the mass, notice how heavy the object “feels"
‘and compare it to the readmg on the scate or balance.

_.V,Bag‘pruce.g

 Bagotnals.

. ‘Another person.
. A few books. \_

1kllogram box
Textbook

Bag of sugax
TPackage 0f papet‘ |

«Your own mass

‘,“‘ s

f:DEVELOP Youu ABILITY 10 ESTIMATE IN KILOGRAMS

- For the followmg 1tems ESTIMATE the mass of the ob]ect in

" ilograms, then use the scale or balance to find e eXact mass
* of the object.. Wnte the exact mass in the MEASUREMENT
: column Determme how cloae your estunate i

Estlmate Measurement WereYou.,_

(kg)

Large purse or

o briefease. |




L THEGRAN(g |
A DRVELOP A FEELING FOR 4 GRA B DEVPLOP YOURABILITYTO ESTIMATE N GRWIS ,‘

Takeacolored plastic cube, Hold it in your hand - ‘ You A HOW ready to 1mprove your ﬂblllty to estlmate in-

- Shake the cube in your palm asif shaking dice. Feelthe - grams Remember how heavy the 1 gram cube is, how heavy
pressure on your hand when the cube i is in motion, then . the two gram cubes are, and how heavy the five gram cubes -
when it is not inmotion. . - - are. Foreach of the Tollowing iterss, follow the procedures
THAT IS HOW HEAVY A GRAMIS! o k B used for esumatmg in k]lograms

| NI HowClose
“Take  second cube and attach o the fist, Shake the “Eslt_lmute .Measmexuent_ Were"Y‘ou
cubes in first one hand and then the other hand; rest o ©. e
the cubes near the tips of your fmgers movmg your o L. Two thumbtacks

it it i P T A o ] P A P Rl b, 1 S

~Rand up and down, T e :‘2 Pencd
| THAT 1 THE MASS OF TWO GRAMS'

3. Two page letter‘
g envelope.‘.

* Take five cubes in one hand and shake them around, Nlckel
THATISTHEMASSOFFIVEGRAMS} ~ ~  + 5, ‘Apple.‘:
I | 6. Packageof
 marguine.

f]mscemenroa VOCATIONAL EDUCATION \ B T * Exercised




Dégrée Celsius

. DEGREE CELSIUS (°C)

g Degree Celsis (°C) is the matric measure for temperature,
A. DEVELOP A FEELING FOR DEGREE CELSIUS
Take a Celsius tﬁeflhometer. 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. Isthe
toom cool, warm, or about right?

3. Putsome 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? :

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).

AFEVER 18 39°C.

TEMPERATURE MEASUREMENT ACTIVITIES

. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees - . .
Celsius you think it is. Ther measure and write the MEASURE.
MENT. See how close your estimates and actual measure-
ments ate, :
- How Close
Estimate Measurement Wete You?
(‘C) (*C)
Mix some hot and
cold water ina

- container, Dip yout

finger into the
Wwater,

Pour out some of
the water, Add some
hot water. Dip your
finger quickly into -
the water,

. Outdoor tempera-

fure,

Sunny window sill

Mix of ice and water.

. Temperatureat
floor.

: Temperature at
. celling.

Lm;nw-mku_....v,‘....-‘_MA*V.ERYu.HIGH;.F..EV,ER.IS.A.U?.C

~ Exercise 5




~ UNIT

OBJECTIVES

- The student vill recognize and use the metric
~ " terms, units, and symbols used in this occupa-
e tom,

®  Given a metric unit, state its use in this
occupation,

®  Given a measurement task in this occupa:
tion, select the approptiate metric unit
and measurement tool,

SUGGESTED TEACHING SEQUENCE
1. Assemble metnc measurement tools (rules,
tapes, scales, thermometers, etc.) and

objects related to this occupation,

2. Discuss with students how to read the
tools.

3, Present and have students discuss
 Information Sheet 2 and Table 2.

4, Have students learn occupationally-

related metric measurements by complet-

ing Exercises 6 and 7,

5 Test performance by using Section A of
“Testing Metric Abilities.”
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METRICS IN THIS OCCUPATION

Changeover o the metric system is under way. -Large corporations arexitar: using -
mettic measurement to compete in the world market, The metric system has s used in
various parts of industtial and scientific communities for years, Legislation, g |
1975, authorizes an orderly transition to use of the metric system, As uisineigess sad

" industries make this metric changeover, employees will need to use metr - neasurefent

in job-related tasks. -

Table 2 lists those metric terms which are most commonly used in this ¢, wtjon,
These terms are replacing the measurement units used currently, What kinds o& y
related tasks use measurement? Think of the many different kinds of measuen#t 1tz you
now tmake and use Table 2 to discuss the metric terms which replace them, ».Séﬁf‘i?;f:; 1

~can add to the list of uses beside each mettic term.

“aeeny

- % R
H




AGRICULTUR

 METRIC UNITS FOR #4RKCE

OBUCTION

TURAL SUPPLIES AND SERVICES,

ALPR

Quantity ‘ t:v Symbol Uag i —
Length vl mm Belts, rope, meehiney, and seeiauzes:
il eresy em RQw width; plows; iile; length‘of‘ﬁifvmim"lx
e m Silos; fence; conflive headet width; budings,
il km Distance,
Area sy ¢ mgldve m? Floor space; bawpiird; gardens; Jawns,
e ha Field size; lots; i,
Volume/Capacity B L ml Small engine fuel tank; chainsaw oil zeservoir,
liiss 1 Sprayer, bulk, and:fuel tank size; binsssilos,
Mass i g Trace minerals;amall quantities of seedl; maitimgecharges,
K » Buying food forivestock; nal; vegeables; g frtlizers;
milk; chemicals;
me e el t | Buyin§ food for livestock; fertilizem; constructios:
matetials; geain; lime; stone; sand,
Temperature degze> Camans °c Bulk tanks; meat; vegetables; anirsals; grain in dryer
. bins; deyer; storage:areas.
Pressure kilopscals kPy, Liquids and gases—~tire pressure; spray tank pressure;
anhydrous ammonia,
Application Rates
Dry or granular ..., grams pet square metre ‘ glm2 ‘
kilograss e dectare kg/ha Seed; fertilizer; pesticides.
metriciwmst hectare t/ha Fertilizers.
Liguids 1 milliltemmeruare mette | il Fertilizer; esticides;
litres er womare metre Iy : '
Soil sterilants; liquid fectilizer; pesticides.
litreveper hectare 1ha -
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 METRICURETS FOR-AGRICTS: TURA. smPPL ES AND ICES
AGRICUTTURALPRODUCTICE -

Quantity Uit Symbol Use
Dilatiras of Comeentrates
Dy mixey grams per kiloges gk _
Fertifiuer; peaticides,
frams per-metric: - git .
grams per.cubie#sire g’ .Seedwm&nn; compost,
ilograms:per mesric 4on L Mixingtoess
Liquids mililtres per fitre | mil
\ grams:pexifitre (powder mited gl . ) ‘
. In liquid:) i Fertifer-meys; pestic. - ., 'eaning solutiemns; feeds,
kilograma:per litre ] kgl
Growth:Rate kilograms:per month (year) kg/mo Anitmiligrowth;
millimetres:per week (month, ear) mm/wk Plant-growth,
kilograms:per day kg/d Livestockfeeding, ' s
Denglty kilograma-per-cubic metre klllmJ ‘
‘ N Storage capacity.of tanks, bins, storage aress, trucks.
metric ton per cubic metre Yo' ‘ ‘ ‘
; Crop Yields kilograms per square metre kg/m’ Gardermvegetables and berries,
kilograms per-hectare kg/ha u
Field:asmf undfisnd:crops~grain, cabbage, potatoes.
melric ton per hectare ‘ t/ha ‘ o .,
| cubic metres:per heclare o m'ha Woodiiat prodisction, - Sy
é; litres per hectare lfha i Measueing cropryield by volune,
‘ , j
Wind Speed ruetres per second mfs j .
‘ ‘ J  Sawing:sprayig: fertilizing: plant protection,
kilometres per hour kmb
Depth of water -millimetres per square mette mm/m :
applied to soil 4 Imigation.
millimetzes per hectare mmfha
Flow Rates “" | ‘millilitees per second (hour) T |° mls - e e
litres per second (hour) s ‘ Irigation.
cubicmetres per second m'fs
Veloonty of Flow millilitees:per second mifs :
- reigation.
metreszoer second mjs
Watet holding millilitrey per millimetre mlfom Imigation.
capatity of soil
Feed Conversion kilogrzamper kilogtam kyke | Foed efficiency.

B ‘;;emn FOR VOCATIONAL EDUCATION . Table 2 ‘(c‘ontiinued)_




- TRYING OUT METRIC UNITS

Tewgive you practice with metric units, first estimate the measurs- | . Estimaté At
mentsif the items below. Write:down your best guessmext o the item. — :
“Thenzetually measure the item and write down yourznswers using the 16. Measuring cup (metyic)
correct:metric symbols. The more you practice, the-easier it will be. ' ‘ J
‘ . - 17, Smallbox.orpackage. ..o o f < e e _

Estimate Actual ‘ :
1 18. Milk container
Length _
"} Bt 19. Bucket
2, Hand span i 20. Freezer container
. e 21. Crop container (basket, bag,
3. Your height ‘ ae)
4. Comstalk height 22, ‘Storageibin, feeder, or
" | ‘storagerarea '
2. Space betwesaplantTows
Mass
8. Fence hejght 23. Texthook
7. Smalltree height 24, Yourself
8. Field width | 25, Nickel
9. Grass height 26. Animels' daily feed ration
| Ara } {20, Liteof water (net)
0. Desk: |
0, Dest op — ZB. Bag of feed, seed, orsoil
11, Classtoom fJoar canditioner
12, Sheetof pager | | Temperature
| 29. Room
13. Workbench , N
T A 0. Dt

14, Foothall field | R = -

. 91, (Cold tap water
Volume/Capacity —

15, Sl botte 2. Hotiey wate




AGRICULTURE WITH METRICS

" 1tis important to know what mettic measurement to use. Show
- what measurement to.zse in the following situations, 17. Crop yield for grain

18. Livestock feeding rate

- - 19,. Dilution rate for ganly A
1, Amount of precipitation | fertilizer | \ :
‘ \
" 2. Outside temperature - 20, Pressure of air compressor
3 Mass of a bale of hay | 21, Applicationréfe for seed
4, Width of pond | 99, Spark plug gap
- B, Depth for planting 93, Height of a plant
6. Mass of a farm animal 24, Truck o ractot tire
_ pressure
1. Quantity of liquid fertilizer
;. ' — - 25, Storage capacity of
. 8. Sireof afarm | ‘ - abin
9, Field,orcherd, or garden 9%, Flow rate for ditch
7 crop production | irigation -
10, Mass of an-.égg , . 21, Capacity of tractor
L ' . el taitk

11, Wind speed |
PR 28, Height of barn roof

" 12. Pond depth

29, Dilution rate for liquid

75"”77""13.' Ro‘ll.b_ffen.cewire . ' S fertilieer o
14. Mass of a packet of seed 0 30. Excavation for pond,
- | ditch, or building

] D e L A LR e e

15, Mixing rate for trace minerals
| or antibiotics in feed

" 16. Woodlot production
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OBJECTIVE

" The student will recognize and use met:
ric equivalents,

in a larger ot smaller metic unit,

| SUGGESTED TEACHING SEQUENCE

-1 Makeavailable the Information Sheets
' (3 - 8) and the associated Exercises
(8-14), one at atime.

2. Assoon as you have presented the
Information, have the students complete
each Exercise.

3. Check their answers on the page titled
ANSWERS TO E.XERCISES AND
TEST,

4, Test performance by using Section B of
-+ “Testing Metric Abilities.”

., aMETRIC METRIC EQUIVALENTS

¢ Givena metrc unit, state an equivalent, - Look at the picture of the na11 next o the il The nail s 57mmlong his 155cm+7mm

Centlmetres and Mllhmetres

w

Tetand,

123450

1 2]345 6

There are 10 wm in each cm, 50 1 mm = 0.1 em (one-tenth ofacentxmetre) ThlS means that

Tmm=0.7cm, 5057 mm = 5cm+7mm ' | |
= Sem+0.7 cm e
57cm Therefore 57 mm s the same as.5 7 cm.

R e TR T TR - mooari

Now measure the paper clip’ Itis 4 mn, Thisis the same.as 3 em+ i, Smce each
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm, So the paper clip i 1s

34 mm Jemtdmm =, -

S o= 3emd 0dem

= 3.4 em. This means that 34 mm isthe same as . dem:

information Sheet3

Now you try some,

a) 26m‘m=s_..._.'...‘cm o e) 180mm = m 5
D) ) Mmoo
¢) Mmm= m g 1400mm .

d)680mm~...._.....cm‘ ) 2307mm LY

© Exercise8




Jma Sx100em M0em,
Bm- 8x100cm" 800cm, |
36m'36x100cm'36t0cm. o

The are 1 000 mrlhmetresrn one metre, 50

’12m' 2:1000mm- 2000mmy
me. 3x1000mm- 3000mm
v §x1000nm = 6000mrrr,:‘3“"
4m=24r1000mm=24000mm]

From yoorwork wrth decrmats you should know that

one;half of S metre can be wntten 0 5 m (frve tenths of a metre),
tone fourth of 2 centrmetre can be wntten 0. 25 em
\v(twenty frve hundredths of a centrmetre)
‘ hrs‘ m‘eans that i you want to change three. fourths of a metre o
1thmetres, you would multiply by 1 000 So
075m= 075x1000mm

| lggxtboomm

1000
Tox 100“"“ |

75x10mm

750 mm, Thrs means that 075 ms 750 mm. J

Fitl‘ inthe following chart,

centimetre | mitlimetee .
om0 mm

Information Sheet 4

“ :‘*2 000 mrtllhtres is the same as 2 htres. ‘
3 000 mt I the same a’s‘d lrtres.
X 000 mI |s the same as 4 ltes,
12 000 ml 8, the same as 12 htres.

', ' What rf somethmg hotds 500 mt" How many htres i thrs" Thrs i
- worked the same way .

500 mi= ‘1‘ ggg htre-05lrtre (fwe tenths otalrtre.) So 500m
'i‘s,th ¢ 'onehatt(O 9) ot'ahtre R

| "Change 57 m'lhlrtresto lrtres.

Ay lttre Ol (ﬂfty e thousnndths s

Informatron Sheet
Now you try some, Complete the fottowmg chart

| mmaitres‘ ;'nnes_“
) |__0)

100 | 1000
200 '

~ Exercise 9

3000 - 3
6000 R

14 T

i
.

I

R




;thres to Mrlhlltres

' “\Vhat do you doif you need to change lites to mrllrlrtres" Remember,
| there are 1 000 millltres in one litre, or 1litre=1000m,

So,

2 litres=2 x1000ml= 2000ml
T litres=T7 x1000ml=T7000ml

13 litres =15 x 1000 ml =13 000 m,

f:’jKrlograms“to‘Gram -

- To change kr!ograms to grams you multrply by 1‘000
¢ ks 4 x1000gs 4000g
23 kg=23 x1000g=23000¢,

0.65litre = 0.65x1000ml= 650 ml, | J
' information Sheet 6

Now you try some. Complete the following chart,

litres millilitres
] ml

8 8000
5
46

32000

'04

180 ' Exercise 11
-

r
Grams to Kilograms
Thete are 1 000 grams in one kilogram. This means that

2 000 grams is the same as 2 krlograms,
5000 g is the same as 5 kg,
700 g is the same as 0.7 ke, and so on.

To change from grams to kilogeams, you use the sare procedure for
changing from millilitres to litres,

~ 07kg= 075x1000g= 7508
L B s .

Information Sheet 8

Compet the followng char,

| kilograms - | grams |
g g

LT 1000
11 '

B0 |

0.4
0.63

| T b Enercis'elé
Changing Units at Work

Some of the things you use in thrs occupatron may be measured in
different mtric unis. Practice changing each of the followmg to-
miettic equrvalents by completmg these statements

a) 500 cm of rope is
b) 250 ml of solution is _
¢ ) 5 cm diameter pipe is | |
d) 2500 of seed g o e s e
¢) 120 mm'bolt

£') 0.25litre of liquid nutrient is
B) 2000 kg of feed is __
h) 0.5 litre of concentrate is

\_ W,
| Information Sheet 7

Try the following ones.

Exercise 2

) .5 cm diameter pipe s

L) 2m boardis__
) 500 g of seed is _
k) 500 ml rooting honnone is

L) 05t of fertilizer i i |
) 10 m of wire is

0) 2400 mm fence post
D) 475 ml feeding bottle is —




SELECTING ANDUSING
METRIC INSTRUMENTS TOOLS AND DEVICES

Selectmg an rmproper tool or mrsreadmg & scale can result in'an 1mproper sales form,

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

~ square inch of pressure (psi) in a tractor tire deslgned for 207 kl.opascals (about 30 psi) coul
- causea latalaccrdent Here are some suggestrons e

OBJECTIVE

The student will recognize and use
mstruments tools, and devices for Me-
surement tasks in thrs occupatron. B

o Given melric and Customary tools, B S Fmd ot advanee whether Customary ot metnc umts, tools mstruments, or o

instruments, or devices, differentiate ductsare needed for a 8“’9" task

between metric and Customary.
L . Examme the tool ot mstrument belore usmg rt

Given a measurement task, select o o R
and use an appropriate tool, in- “ '3 The metric systenn 1sadecrmal system Look lor umts marked olf m wholen‘
srumentordevice, | tens or tenths hundreds ot hundredths L e

Given a metric measurement task, judge
the metric quantity within 26% and

- Look for metnc symbols on the tools or gages such as m, mm, kg, g, kPa
measure within 5% accuracy. ‘ |

"~ Look fo decrmal fractrons (0 25) or décimal mixed .fractlons (2 50) rather than
common fractrons (3/8) on dnll blts and wrenches. L .‘ jj ) S “

SUGGESTED TEACHING SEQUENCE
. Some products may have a specral metrre symbol such as ] bloek M to show they-dre;
1. Assemble metrrc and Customary measur- | metrrc | Lol
“ing tools and devices (rules, scales, °C R R SRR S
thermometer, drill bits, wrenches) and | . .Dont orce bolts, wrenches or other devrees whrch a not lrttmg properly
display in separate groups af learnmg : RN : :
stations. S T ‘Practlce selectmg and usmg tools, mstruments, and devrees._ ‘f o

Have students examine metric tools and

instruments for distinguishing character-

istics and compare them with Customary
tools and instruments,

Have students verbally describe charac-
 feristics.

Present or make avarlable Informatlon
Sheet 9.

Mix metric and Customary tools or
equipment at learning station. Give
students Exetcises 15 and 16,

Test performance by using Section C
of “Testing Metric Ahilities.”

\
\
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'WHICH TOOI.S FOR THE JOB"

o * Practice and prepare to demonstrate your ablhty to zdenttfy,

- select, and use metric-scaled tools and instruments for the tasks given
below. You should be able to use the measurement tools to the appto-
- prlate premslon of the tool, instrument, or task.

11,

13.

12.

Select and demonstrate or describe use of tools, instruments, or
devices to:

Space fence posts around a field and calculate fencmg wire
needed.

Space rows of plants or trees.
Layout a sketch of the farm, ranch or feedlot,

Calculate number of trees needed for a one hectare
orchard,

Check the temperature of storage area or animal shelter.

Prepare and use a liquid herbicide for an area the size of
your classroom,

Find:the camacity of a silo.
Determine:ssorage area of truck,.combine, or farm wagon.

Find fire:area of a stall.

. Estimaze material needed for simple tile drainage system

the sizeof your classroom.
‘Mix protein concentrate in feed,
Keep production records for beef or dairy cattle.

Measure and dilute wettable powders to be used in a

14,
15.

“For the tasks below, estlmate the metnc measurement to w1thm

to within 5% of actual measurement.

05% of actual measurement, and verify the estimation by measunng

Estimate

Verify-

1. - Temperature qf grin storage bin

2. Mass of a bale of hay or filled crop| |

container

~ 3. Areaof a field or pasture

4. Height of mower when mowing

5. Depth for planting seed, plant,
or tree

6. Spacing between crop tows

1. Tengtivof a bolt for-equipment
or machinery

8. Volume of barn, sild,ﬁhed;
ruck or wagon bed

9. Volumerof a fed bucket

10. Amount of hay, grain;soil con-
ditioner, farm or orchard product,
or construction material in a pile
or & storage bin '

11, Length of rope, wire, pipe, fence

small hand sprayer;
Adjust mower height,

Calculate seed and fertilizer needed for a 16 hectare
field of corn,

14, Mass of a farm ot ranch animal -

or board

12 Area of shed, bam, house, o
animal s_helter floo‘rv

18, Volume of liuid herbicde

. THE CENTER FOR VOCATIONAL EDUCATION
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~ OBJECTIVE

o The student will recognize and. use mettic

:‘and Customary units interchangeably. in-order:
-ing,. selling, and using products and supphes in
‘thls occupatlon |

- . Gwen a Customary (or metnc) ‘measure-
mént, find the meric-(or Customary)
“‘eqmvalent ona converslon table,.

Given a Customary umt state the re-
“ placement unit.

SUGGESTED TEACHING SEQUENCE

| Assemble packages and contamets of
- matenals

& “Present ot make avatlable Informatton
" Sheet 10 and Table 3.

3. Have students find approximate metric-
~Customary equivalents by using
Exercise 17

4, Test performance by using Section D of
“Testing Metric Abilities.”

/- THE CENTER FOR VOCATIONAL EDUCATION

[ semiccnsToumy sumts

“ symbol means “nearly equal to i

During the transition period there w1ll be a need. for fmdmg equwalents between 555 stems
Canversion tables list calculated equwatents between the two systems. When A close equwalen
isneeded, converston table can be used to fmd it Follow these steps

L. Determme whlch conversxon table 1s'needed

2. Look up the known number m the approprlate column 1f not hsted fmd numbers you

A 0% Lk 254cm‘ 1ml“‘02tsp T

Im~328 et 1foot%0.805m 1ml 00 tbsp tbsp 15m
1m~1.09'yards f 1yad® A09m. 1l~338floz 1loz>296ml
Lkm~082mile .1 mile ~ 1.61 km 11~ 48 cups Leup 2937l
Tem ~016sqin ~ 1sqin' 65 cm? flx2lpts  1pt=2 0471
Im~108sqft  Lsqft~008m’ 3106gt - 1qt2 0951
Im*~12sp  1sqyd~08m’ 1~026g l@=3790
* Thectare™25acres . Lacte~ Odhectare {gram 00350z Loz 2838,
lem*~006cuin  lowin®l6dem®  1kgx221b Tlb% 045 kg
m* > B8cuft Touft~003m® 1 mettic “ton ¥ 2205 lb 1 ton % 907.2.kg
“Iwsl3wyd o layds08w 1k 0145 pm 1P81 6395‘“’
‘ lbu~35 24 lltres '

1litre~ 0.08bu

*Adapted from LetsMeasure Metrw ,\ Teacherslntroductton to MetncMeosurement Dlvmon of Educa
Redeslgn and Renewal Ohlo Department of Eduoatton,ﬁss Front Street Columbus. 0H4821a 1975,




 CONVERSION TABLES

. - ACRESTO HECTARES -

S

At e

. HECTARESTOACRES .

Heolares ~ Actes

B T A

ol

gl

19355

14826, ¢

ay
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Nith the change to metnc measurement some of the things |
“you order; sel ot use are marked only in metric units. Youx,_'] kR ‘G s ilingoutthe for
*vill nee to be familia with appropriate Oustomary equive: Completeallthe mformatlon (Dala For, No., etc.). S
fl'ent_s in order to commumcate with: customers and, supphers L _‘:.'_ “‘Order"the followmg‘supphes.' e
‘Who'use Customary units.. To develop your Sklll usethe: - o I
bl o Information Sheet 10 and give the approximate

< mietrie quantity,(both numiber and umt) for each of the
followmg Customary quantmes

Custonary Quanty. | Me'm'c aaﬁnaa: )

o) Ubsofguseed |
“b)dgisof startersolutlon L

B )3/4m plpe |
4] Waes

o ;‘e ) 100 Ibs. of femhzer

:f ) 18 in; plant

o ] wo~gallon can,.
) -?1lp€"pe“s"ti'eiaéiii S
1)1l oz spray concentratef“l RN
:‘] )3mlles | R

k) 1/2 in. pipe:
1) 1lbu, apples

'm 9 ft, row space

- J4in. seed depth
_p) 500 1b, feeder calf

),
)
n) Gin. plant space
0}y
)

| ;2 Use the conversxon tables from Table3to convert the followmg

: “‘f‘)f755'a0fes=v* W e e 1l
‘ ‘tb‘-)265‘n‘cres,= 0 ha|g)R8ha= . acres
O fdaes= b |h)2hem s |
:".,:d”)r;lBUacres? © hai)i6has o acrds Approved by
o) lmess o b fj)Bhes o ams |

B/equested by




‘SECTION A
1, One kilogram is about the mas
of :
[A] nickel
[B] apple seed
(C] basketball
[D] Volkswagen " Beetle"

2, Asquare metre is about the
ared of: ‘

[A] this sheet of paper
(B] acard fable top
[C] abedvspread‘

(D] apostage stamp

3, Application rates of dry fertiizers
for fields are normally given in:

[A] grams persquare millimetre
(B] kilograms per square centimetre
iC] grams per square centimette
[D] kilograms per hectare

4, The mass of bulk seeds is measured
in;

(A] kilograms

(B] millilitres

{C] centimetres

(D] cubic metres

5. Small ‘quantities of liquids are

", measured in:

A] kolies

[B] millilitres

[C] millimetres

(D] kilopascals -

6. The correct way to wrile twenty

grams is: ek

[A] 20gms | o
- [B] 20Gm,

[C] ¢

(D] 20¢

7. The correct way to write twelve
thousand millimetres is:

(] 12,000 mm,
[B] 12000 mm
1¢] 12000mm
(D] 12000 mm

SECTION B

8. A board 20 centimetres wide also

has & width of:

[A] 2 millimettes

[B] 0.2 miliimetre
[C] 2000 millimetres
(D] 200 millimetres

9, Forty kilograms of fertilizer is

the same s

[A] 40000 grams
(B] 0.04 gram

[C] 0.40 gram

(D] 400000 grams

- SECTIONC

10, For messuzing in millilitres
you would use a: '
[A] scale

| (B] measuring cup or graduate

" 'THE CENTER FOR VOCATIONAL EDUCATION
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[C] pressure gage

D] nler 55 -



SECTIOND

11, For messuting hectares you would 15, The metric .unit for liquid rheasure Use this cdnvprsion table td ‘
use a: which teplaces the gallon is angwet questions 18 and 19,
[A] scale o [A] Kilogram .
(B] tape (B] - millilitre Hectares ~ Acres |  Hectures Acres
C tal i ‘ —
(€1 containe | (C] lie 1 0 wr| 1
(D] pressure gage [D] cubic metre 20 49.4 2 49
‘ ‘ : 30 141 3.4
12, For measuring kilopascals you ’ | | ' -
would usea:g poscasy 16, The metric unit for liquid measure ‘ gg lggg 1 é ‘ lgi o
‘ which replaces the fluid ounce is: 3 '3 ' A
. . .[A] container e NN NN | NS £ 1.3 I R 6. ,,,14.8.4w ear b
(A]. millilitre 0 180 1 113
[B] ruler 8] lir 80 197.1 § 18 -
¢ R R 0900 2024 9 A3
[D] presale pge [C] hectare 100
al
D} sl ] g
13, Estimate the langth of the line 17, The metric unit for length which - O | |
- egment below: replaces feet i1~ 18, The equivalent of 102 hectares is
. ! ’ - - I
f —1 (A] mnlhmetres | (A 413 acres
[:] 23 prams [B] centimetres [B] 296.5 aeres
6 centimet . ‘ . . ‘ o
(B ce"‘ "'m s HE kllomgtres - [C] 2620scres
(C] 40 millimetres D] metres D] 5w - '
(D) 14 pascais . : S ‘
' ' 19, The equivalent ‘of‘ 44 hectares is;
' [A] 108.7acres
12, Estimate the length of the line "y
segment below: | Bl 110.0.1‘1cres
| [C] 98.8 acres
(A] 10 millimetres | _ , (D] 440scres
(B] 4 centimetres | ) | ' - o
(C] 4 pascals |

(D] 23 milligrams

TESTING METRIC ABILITIES
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ANSWERS TO EXERCISES AND TEST

Exercise 13 Part 2,

EXERCISES 1 THRU 6 Exercise 10
The answers depend on the items , ~ \
" used for the activities | millitzes T Titres | kxlo}%rgams grz;ma la); %g;lzéiﬁ |
ml ] | A ha
EXERCISE 7 - 7000 ¢) 162ha
Curtently accepted metric units of 3000 | 3 7 | d) 648ha
measurement for each question are 6000 | (6) -~ e) 48ha
shown in Table 2. Standards in each 000y | 8 R R 1) 2545ames
occupation are being established 10000 T T r(}gg) ¢) 1310 acre
e sousves Ay, e 8?35) g
EXERCISES 0 03 047 > L ) Mluw
W) 26m ¢ 13%m L bt o)) 160Tacres
b) 83em  f)  802em (900) | O. —— .
¢ 9dem g 140.0em 20 | (0z)] a)bm 1) 2000mm  poie
d) 68.0cm b 2307 em (470) 047 b) 025litre j) 0.5kg 35l
{275 0.275 ¢) 50mm k) O8lie 4 1S
EXERCISES 9 THRU 13 d 0275 d; 25 kg l; 500 kg b) 4758 litres
Tables are reproduced in total, An-  Exercise 11 e) 2em  m) 1000em  c¢) 6-223 kg |
swers are in parentheges, — f) %0ml n) %om d) 10-035litee
S litres | mililis ) gy - o) MU0em o e) 12-1698¢
+ Exerise l_| ol h) 500ml  p) 0475lite f; 302 »
metre | centimetre | millimetre 8 8000 o g) 1-10. cm‘
1 100 | gopo| |28 | (46000) The answers depend onthe " rggyNG METRIC ABILITIES
5 M0 7600) (32) | 32000 items used for the activities, , .
| o 1 B
5 900) | (9000 053 | © (830)/  EXERCISE 17 2 B 12. C‘H
G160 | 5000 048] 0] Pl i 2 ii i -
L0 | 4000 peeeet? o a) 09k i) 296ml 53 B5oC
08 80 . 800) - . b) 38litres j) 483km 5 D 6, A
06 | (60) | 600 grams | Kilogams|  ¢) 1905em k) 127em 7D 11D
(0.025) 25 B g M) d) 1) 38T64lite 5§D 180
(0.148)) ~ (148) '.148 w000 | 4 1 &) 4k m) 06lm i A 1A
1639 | B39 | {6300) ‘ t) £72em n) LBLUm .. 0 o
9000 [ (9) e . B | :
| Ry &8 ifres-~0-) 0,635 em-—- o
300 [ (0.3) ~
375 | (0.219)
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

50 ml-1 000 ml ‘

Economy Beaker, set of 6,
50 ml-1 000 il

Metric Spoon, set of 5,
1ml.25ml

Dry Measure, set of 3,
50,125, 250 ml

Plastic Litre Box
Centimetre Cubes

IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Sticks Bathroom Scale
Rules, 30 cm *Krlogram Scale
Measurmg Tapes, 180 em Platform Spring Scale
 *Height Measure kﬁ apacity
| *Metre Tape, 10 m 10 apacrty
‘ Tnmdle Wheel Balance Sri'ale with 8-piece
* Area Measuring Grid o s
_ Spring Scale, 6 kg Capacity
*
Nesting Measures, set of 5, Celsius Thermormeter

The Ohio State Univernty «

1960 Kenny Roag + Colymbys Ohio 43210
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SUGGESTED METRICTOOLS ANDDEVICES
NEEDED TO COMPLETE OCCUPATIONAL
- MEASUREMENT TASKS =

In this occupatwn the tools needed to complete Exercises 6,

15, and 16 are indicated by ‘“*.”
* Assorted Metric Hardware-Hex nuts, washers, SCrews, :
- cotbet pins, etc, o

Dril Bits~Tndividual bits or sets, 1 mim to 13 rom range |

- Vernier Caliper—Pocket slide type, 120 mm range -
. ‘.I,Mrcrometer'-Outslde micrometer caliper, 0 mm to 25 mm

range -

Feeler Gage—-13 blades 0, 05 mi to 1 mm range

Mette Tape—50 o 100 m tape

'Ihermometers—Specral purpose types such saciniel -
" thermometer -
" H. "Temperature Demces—lndrcators used for ovens, freezing]

cooling systems, ete, -

~ Tools~Metric open end o box wrench sets, socket sets
 hex key sets

¥ . Weather Devrces—-Ram gage, barometer, humrdrty, wmd
velocity indicaots

‘P{:ssure Gages~Tire pressue, arr, oxygen, hydraulrc, fuel, "

*

» :*
EmP Do

= .
Yu—

: Velocrty-Drrect reading or vane type meler
 Road Map~State and city road maps

Containers~Buckets , Plastic contamers, etc for mrxmg
- and storing liquids |

Containers~Boxes, huckets, cans, etc., for mixing and
- storing dry mgredrents

e EEr =

Most of the above 1tems may be obtamed from local mdustnal ‘
hardwate, 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,

oy

Measurmg Qevices currently are not aVarlable Substitute devices (i.e., thermometer)
may be used to complete the measurement task,




REFERENCES

Let’s Measure Melrie. A Teacher's Introduction lo Metric Measurement. Divie
sion of Educational Redesign and Renewal, Ohio Department of Educa:
tion, 63 §. Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,
must include check to state Lreasurer.

Activity-oriented introduction to the metric system designed for indepen-
dent or grouy inservice education study. Introductory information about
mettic measurement; reproducible exercises apply metric concepts to
common measurement situations; laboratory activities for individuals or

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

Measuring with Meters, or, How to Weigh o Gold Brick with a Meler-Stick.
Metrication Institute of America, P.0. Box 236, Notthfi eld, IL 60093,
191423 min., 16 mm, sound, colot; $310,00 purchase, $31.00 rental,

Film presents units for length, area, volume and mass, relating each unit
to many common objects. Screen overprints show correct use of metric
symbols and ease of metric calculations. Relationships among metric
measures of length, area, volume, and mass are illustrated in interesting
and unfurgettable ways

Metric Education, An Annotatad Bibhiography for Vocational, Technical and
Adult Educafion, Product Utilization, The Center for Vocational Edu:
cation, The Ohio State University, Columbus, OH 43210, 1974, 149
pages; $10,00.

Comprehensive bibliogeaphy of instructional materials, reference mate-
rials and resouree list for secondary, post-secondary, teacher edueation,
and adult basic education. Instructional materials indexed by 15 occu-
pational clusters, types of materials, and educational Jevel,

Metric Education, A Position Paper for Vocational, Technical and Adult Bdu-
cotion. Product Utilization, The Center for Vocational Education, The
Ohio State Umverslty, Columbus, OH 43210, 1975, 46 pages; $3.00.

Paper for teachers, curriculum developers, and administrators in voca:
tional, technical and adult education. Covers issues in metric education,
the metri system, the impact of metrication on vocational and technical

 education, implications of metric instruction for adult basic education,
and curricutum and instructional strategies.

Metrics in Career Education. Lindbeck, John R., Charles A. Bennett Company,
Inc., 809 W. Detweiller Drive, Peoria, IL 61614, 1975, 103 pages, $3.60,
papet; 32,70 quantity school purchase,

Presents metric units and notation in a well-illustrated manner, Individual
chapters on metrics in drafiing, metalworking, woodworking, powet and

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

Information Division, Canada Department of Agriculture, Ottawa KIA
0C7, 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 seitings.

METRIC SUPPLIERS

Brown & Sharpe' Manufactuting Co., Precision Park, North Kingstown, R1 02852

- Industrial quality. micrometers, steel rules, screw pitch and thlckneas gages, -
squares, depth gages, calipers, dial indicatons, conversion charts pd guides.

Dick Blick Company, £.0. Box 1267, Galesburg, IL §1401

Instructional quality rules, tapes, metre sticks, cubes, height measues,
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram
“cales, feeler and depth gages, beakers, thermormeters, kits and other aids.

Millimeter Industrial Supply Corp., 162 Central Avenue, Farmmgdale L1,
NY 11735

Industrial fasteners, taps, dies, reamers, drills, wrenches nngs hushmgs,
calipers, steel rules and tapes, feeler gages.

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

Instructional quality and precision balances and scales, plastic ealipers and
stackable gram cubes for beginners.

INFORMATION SOURCES

American National Metric Council, 1625 Massachusetts Avenue, N.W,, Washington,
D C 20036
‘lr ?'
Charts, posters, reports and pamphlets, Metric Reporter newsletter, Natxonal
metric coordinating council representing industry, government educatmn.
professional and trade organizations,

energy, graphic arts, and home economics, Chapters followed by several
l_earnmg activities for student use. Appendix includes sonversion tables
and charts,

The Beef Cattle Industry and the Metric System. Wye Plantatnon Queenstown,
MD 21658 1973, 35 pages, ;1.00, paper.

Pamphlet mtroducmg the metric system to cattle breeders. Topics covered

e mrlude advantages of metric, shart histoty of metric, changes expectedin
EKCfcattlelndustry,wcm data md the metnc sy, and how to convert.; o

American Society of Agricultural Engineers, Metnc Policy Subcommittee, .0,
Box 229, 8t. Joseph, MI 49085, ‘ BN

Information on the metric system, ASAE standards and engineering practices

National Bureau of Standards, Office of Informatlon Activities, U S Department of -
Commerce Washmgton DC: 20234

Free and mexpenswe memc charts and pubhcatlons also lends ﬁlms and " |
dmplays.‘ W




