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ABSTRACT

N Designed to meet the job-related netric measurement
- needs of agricultural mechanics students, this 1nstruct10na1 package -
* is one of four for the agribusiness and natural resources occupatlons
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 terminology, measurement terms,‘and
tools currently in use. Each of the five :units in this instructiopal
package contains performance object:ves, learning act1v1t1es, and .
supporting information in the form of text, exercises, and tables. In
addition, .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 materlals needed for the
activities, references, and a list of suppliers. The :material is
designed to accommodate a variety of individual teaching and learnlng
styles, €.9., 1ndependent study, small group, or whole-class‘
activity. Exercises are intended to facilitate experiences with
measurement instruments, tools, and devices used in this. occupation
and job-related tasks of estimating and measuring. Unit I, a general
introduction to the metric system of measurement, provides informal,
hands~-on experiences for the students. This unit enables students to
become familiar with the basic metric units, their symbols, and
measurement instruments; and to develop a set of mental references
for metric values. The metric system of notation also is explained..
Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks. . Unit 3
-~ focuses on job-related metric equivalents and their relationships. -
"Unit 4 provides experience with recognizing and using metric
. instruments and tools in occupatlonal measurenent tasks. It also
. prov1des 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 durlng the transrtlon to metrlc in. each occupatlon. (HD)
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 TEACHING AND LEARNING
THEMETRIOSYSTEN

This metric instructional package was designed to meet job- related
' metric measurement needs of students. To use this package students

-~ terms; and tools currently in use, These materials were prepared with
- the help of experienced vocational teachers, reviewed by experts, tested
in classrooms in different parts of the Umted States, and revxsed before
*;dtstnbutlon

* Each of the five units of instruction contains performance objec-
" tives, learning activities, and supportmg 1nformatlon in the form of
* text, exercises, and tables. In addition, suggested teaching techniques
- areincluded, At the back of this package are objective-based evaluation
o+ items, a page-of answers to the exercises and tests, a list of metric
- materials needed for the activities, refarences, and a list of suppliers

Classroom experiences with this instructional package suggest the
following teachinglearning strategies:

1. Let the first experiences be informal to make learning the metric
system fun,

2. Students learn better when metric units ate compared to familiar
~ objects. Everyone should learn to “think metric.” Comparing
metric units to customary units can be confusing,

3. Students will leam quickly to estlmate and megsure in metric units

By by ‘domg C ~

1 Students should have expenence W1th measurmg activities before
gettlng too much 1nformatton

5. Move through the units in an.order which, emphasnes the sim-
. plicity of the metric system (eg length to area to volume).

- 6 Teach one concept at a time to avoid overwhelmmg 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

‘j.‘:} units, their symbols and measurement mstruments and to develyp a
set of mental references for metric values. The metric system ofnota
: iis explamed

- should already know the occupational terminology, measurement

“pendent study, small groups, or whole-class activities, Al of the
- materials can be expanded by the teachet.

Unit 2 provides the mettic terms which are used in this occupation v
and gives ex expenenee thh occupstlonal measurement tasks

Unit3 1 foouses on job-related metric equivalents and their relatlon
shlps.

Un1t4 prov1des expenence with recognizing and using metric
instruments and tools in occupational measurement tasks. It also pro-
vides expenence in comparmg metnc and customary measurement in-
struments, ‘

Umt5 is deslgned to give students practice in converting custom.
ary and mettic measurements. Students should learn to “think metric”
and ayoid comparing customary and metric units, However, skill with
conversion tables will be useful dunng the transition to mettic in each
occupatlon \

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 i in tlns occupatlon and joberelated tasks of estimating
and measuring,

This instructlon'al" package also was designed to accommodate a -

* variety of individual teaching and leatning styles. Teachets 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-

Gloria § Cooper
Joel H. Magisos
Editors g

This publication was developed pursuant 0 enntract No, OEC-0-74-9335 with lhe
Bureau of Occuoanonaland -Adult Education, U.S, Department of Health, Educa
“tion and Weltare,  However, the gpinions expressed hereln do not. necessanly .
tofleet the pasition ot pullcv of the US, Office of Educanon and fo official -
. ehdarserfient bv the US Office of Educanon should be inferred, BRI




UNIT

SUGGESTED TEACHING SEQUENCE

1, These introductory exercises may require
two or three teaching periods for all five
areas of measurement.

9, Exercises should be followed in the order
given to best show the relationship
between length, area, and volume.

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

4. Set up the equipment at work stations
for use by the whole class or as individu-
alized resource activities.

‘5. Have the students estimate, measure, and

record using Exercises 1 through 5.

6. Present information on notation and
make Table 1 available.

7, Follow up with group discussion of
activities.

*Qther schoo! departments may have devices which
oan be used, Metrie suppliers are listed ir. the reference
section,

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 iisted here,

* EXERCISES
SKILLS
Uner | Am |Volume of Capucity Hum Temperature
(op.3-4) G560 | Gpresl | (p8e10) (p.11)

1, Recognize and use the millimetre (mm) | square . cubie centie gam ) degree Celsius

unit and its symbol lor: centimetre | metre  (em?) (o)

1 centimetre (em) (em?) kilogam  (kg)

2. Select, use, and read the cubic metre '

appropriste messuring | metre  (m) | snuare (m')

instruments i:.c: metre

(m?) lin ()

3, Stateorshowsa

physical reference for: _ milllitre (ml)
4, Estimate within 25% height, width, or themesof | "capacity of the mast of objects ihetempmtureur

of the actus} measure length of objects agivensurlace| containers in grams and kilo: | the air or a liquid

-
5, Read correctly melre stick, metric . meastrements a kilogram scale ‘ACelsius thermometer
lape measure, and on gradunted and a gram scale
metric rulers ) volume mensur-
ing devices

d THE CINTER FOR VOCATIONAL EDUCATION

RULES OF NOTATION

L Symbo]s are not capita]ized unless the unit s a propet name (mm not MM).
Symbols are not followed by periods (m not m.),

Symbols are not followed by an s for plurals (28 g not 25 gs).

A space separates the numerals rom the unit symbols (4 not 41

‘Spaces, not, commas, are used to separatg large numbers into groups of three
digits (45 271 km ot 45,271 km).

A zeroypxec!}deis the decimal point if the numbet is Jess than one (0.52 g not 52g).
7. Litve and metze can be spelled either with an -te or -er ending.

O = o S

o

iformation Sheet 1




 METRIC UNITS, SYMBOLS, AND REFERENTS |

METRIC PREFIXES

iy

Quantity Metric Unit Symbol | Useful Referents
Length millimetre mm | Thickness of dime of paper
o ' clip wire

centimetre on Width of paper clip

| metre m Height of door about 2 m

kilometze m | 12minute walking distonce
Area square Area of this space

centimetre m?

square metre u* Area of card table top

hectare ha Football tield including sidelines -

and end zones

Volume and millilitre ml Tenapoor: i 5 ml
Capucty litre l Aliitle more than 1 quart

cubic

centimetre ) o’ Volume of this container

cubic metre ' A little mote than a cubic yard
Mass milligram my Apple seed about 10 mg, grain of

salt, 1 mg
, | gm g Nickel about 5 ¢

kilogram kg Webster's Collegiate Dicticiaty

metric ton

(1 000 kilograms) |t Volkswagen Beetle

THE CENTER FOR VOCATIONAL EDUCATION Table 1-a

S | "0 |so
1000000=10° | mega (nokg) M
1000=10° | klo(il3) k
100100 | becto(bkts) | b
1m0 | iy | a
Base Unit 12 10°
03107 | decltdddh) | d
0012107 | centi ('8 s
0001=10" | vl ot} m
0000001 =20 | micto (mi'kto) !
Table 1-b




* LINEAR MEASUREMENT ACTIVITIES

S Metre, Centimetre, Millimetre

1. THE METRE (m)

- -A. DEVELOP A PERLING FOR THE SIZE OF A METRE

1. Pick up one of the metre
sticks and stand it up on the
floor. Hold it in place with
one hand. 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,

THAT 1§ HOWHIGH A METRE I8!

2;  Hold one am out straight
at shoulder height. Put
the metre stick along this
amn until the end hits the
end of your fingers. Where
is the other end of the
metre stick? Touch your-
self at that end.

THAT IS HOW LONG A METRE I8!

5, Lengthof wallof

3. Choose a partner to stand
at your side. Move apart
50 that you can put one
end of a mefre 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!

. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your abxhty to stimate in metres,
Remember where the length and height of 2 metre was on your
body. |

For each of the followihg items:

Bstimate 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 cobumn, -~~~

Decide how close your estmte was to the actual measure. I
you estimate was within 25% of the actual measure you ate a
" “Metric Marvel.” “

How Close B

Est;mate Nkasuremént Were You"
o (m) (m)
Height of door knob |
-from floor, -
. ‘Helght of door
Length of table |
Width Iot,t,amb!g. L

thisroomt. .

[} Dlstance from
: you to wall




,THE.CEN'TMTRE (o)

‘ There are 100 cenhmetres in one ‘metre. I there are 4 metres and

8 centimetres, you write 403 em [(4 %100 cm) + 3 em =400 cm
4 3 cm]

A DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

How wide is it? o

2. Measure your thumb from the © '
em ‘

3. Use the metric uler to find the Wi of your palm,
: : cm

4. Measure your index of pointing fihger. How long is it?
. em ‘ |

around it? _m

Ybu are 1iow ready to estimate in centimetres. For each of the
following items, follow the procedures used for estxmatmg in -
‘ ‘metres

| (cm) - (cm)
1. Length of a paper
clip.

III THE MILLIMETRE (mm)

1. Hold the metric ruler against the width of vour thumbnail.

b, Meaéure your wrist with a tape measure, What is the distance

7B Use the tape measure o find your wistsie, e B | DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRE

‘B DEVELOP YOUR ABILITY TO ESTIMATE [N CENTIVETRES:

.. How Close
Estimate Measurement Were You?

2. Diameter (width)
of a coin,

3, Widthofa o

a4 postage stamp.

4,  Lengthofa
pencil,

5. Width of a sheel -

: of paper.

There are 10 mllhmetres in one centimetre, When a meaqurement s
2 centimettes and 5 millimetzes, you write 25 mm [(2 x. 10 mm)
+5mm = 20mm+5mm] There are 1 000 mm mlm

A. DEVELOP A FEELING FOR THE SIZE OF A M]LLIMETRE o

Usinga ruler marked in mxlhmetras, measiure:

Thickness ofapaper clip wire, L mm
Thickness of your fmgemall _mm
Wilthof your fingemal.

Dlameter(wxdth)ofacom - _____mm

Diameter (thlckness) of your. pencll
Width of 2 postage stamp

mm

S oY e o DD e

You are now ready to estlmate in millimetres, For each of th

following items, follow the procrdures used for estlmatmg in
metres, , SN _‘

How‘ X
Estlmate Measurement Were’You”a‘
, (mm) . (mm)
1. Thicknessofa -
‘nickel,

2. Diameter (thickness)
of a bolt,

3. Length of a bolt,

4, Width of a sheet
of paper,

5. Thickness of a board
or desk top '

‘ button.



AREA MEASUREMENT ACTIVITIES

| 3» Sqdare Céntimetre, Square Metre
)

“; WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE

~ SAYING HOW MANY SQUARES OF A GIVEN S8IZE IT TAKES TO
- COVER THE SURFACE.

1. THESQUARE CENTIMETRE (em?)
A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1.~ Takeaclearple  rid, or use the grid on page 6.

2. Messure th~'ongu, 1. ‘dthof one of these small
© squares wiia ncent e ruler.

THAT IS ONE SQUARE CENTIMETRE!

~ 3 - Place your fingemnail over the grid. -About how many -

squares does it take to cover your fmgernad"

' . \

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

b PlaceapoStage stamp over the grid, About how many
squares does it take to cover the postage siamp?
em? |
6. Place an envelope over the grid. About how many
squares does it take to cover the envelope?

em?
7. Measure the length and width of the envelope in centi-
metres. Length cm; width _ cm.
Multiply to find the area in square centimetres,
om om= -cm’. How
close are the answers you have in 6. and in 7.?

[ YHE CENTER FOR VOCATIONAL EDUCATION

L

B, DEVELOP YOUR ABILiTY TO ESTIMATE N SQUAR :

CENTIMETRES

You ae now ready to develop your ability fo estimate
in square centimetres.

Remember the size of a square centimetre. Foreachof the E
following items, follow the procedures used for estlmatmg in
metres,

How'Close}'i
Estimate Nﬂasurement Were You";f
) e®)

. Index card.

1
2. Book cover.

3. Photograph.
4

Window pane or
desk top.

G P Y P ST SO

THE SQUARE METRE (n?) o
A DEVELOPAFEELING FORASQUARE METRE o

1. Tape four metre stlcks together to make square whxch
is one metre long and one metre w1de \

2. Hold the square up with one sxde on the floor to see how
big itis. ‘

3. Place the square on theifloor in a comer. Step back and '{;‘:
look. See how much floot space it covers, '

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

5. Place the square against the boitoin ofadoor See how
much of the door it covers. How many squares would 1t‘ 8
take to cover the door? - m’ B

. THSISHOVBIG ASQUARE METRE 1su,, " ;w’?




DEVELOP YOUR ABILITY TO ESTIMATE N SQUARE

oo
METRES | Sabdet)

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

How Close
Fstimate Measurement Were You?

m) (')

1. Door, B .
2 Pull sheet of B e ‘ 1 -
" newspaper.

3. Chalkboard or
bulletin board,

Floor,

Wall,

‘Wall chart or poster
Side of file cabinet.

[

: it
! "
| i
N 't

I
| X

I

|
E2rg) Phauranas!

. ‘ . oy PR [YVOY PRDPIRDNOIY RPN VPRSI PRPRRTRIN IR
b i }
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.OLUME MEASUREMENT ACTIVITIES |
: »"Cablc Centimetre, Litre, Mllhlltre Cubic Metre

1 THECUBICCENTIMETRE (e |
“ | ' B. DEVELOP YOUR ABILITY T0 ESTIMATE IN CUBIC
A DEVELOP A FEELING FOR THE CUBIC CENTIMETRE CENTIMETRES : e
= 1 Pickupa colored plastic cube. Measure s length,  You are now ready to develop your ablhty to estxmate RS
helght, and width in centimetres, in cubic centlmen‘es . “:Q (
THAT I8 ONE CUBIC CENTIVETRE! N O ST
Remembq the size of a b centimetr, For eachof
9. Find the volume of a plastic litre box. ‘the following items, use the procedures for estimatingin.
| metres. |
a. Place a ROW of cubes agamst the bottom of one side How Close:

of the box. How many cubes fit in the row?_ Estimate Measurement  Were You?:
(') (en)

\ b, Place another ROW of cubes against an adjoining side
e e Of the box How many rows fit inside thebox 1 Indexcard fﬂe
to make one layer of cubes? ______ o bR e L T

2, Freezercontainel, awmm—— - -

How many cubes in each row? ______

How manyrcubes in the: layer in the bottom of the ' . Paper.elip box. .
box! . 4, Boxofstaples.

c. Stand a ROW of cubes: upagamst the side of the box.
HOW mﬂny LAYERS would III in the bOX" — 1. THE LITRF (I)

- How many cubes in each,layer?
How many:cubes fit infthe box altogether?

A, DEVELOP A FEELING FOR A LITRE

THE VOLUME OF THE.BOX IS CUBIC 1. Takea onelitre beaker and fill it vithwater, ¥
CENTIMETEES: 2. Pour the water.into. paper cups; fxl]mgxeach as full as yuu
d. Messure thedength, width, and height of the boxin ‘ “usually do. Howmany cups doyou ﬁll‘?
centimetres:: Length ______cm; widih em; o -
height _______cm. Multiply these numbers to find THAT HoW MUCH ISIN ONELI"ITRE |
the volumesi:cubic:centimetres. o . 3. Fill:the Ittre contamer thh rice.
emX amx COmEcm | THAT IS HOW: MIICH IT TAKESTO FILL A ONE

Are the answers the samein c.and d.! LITRE CONTAINER' |

HE CENTER FOR VOCATIONAL EDUCATION




: f B DEVELOP YOUR ABILITY T0 ESTIMA'IE IN LITRES

You are now ready to develop your ablhty to estimate in
litres, To. write two and one-half litres, you write 2,51, or

2.5 litres. To write one-half litre, you write 0.5.1, o 0.5

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

2751, 0r 2.75 litres,

For each of the following items, use the procedures for |
estlmahng In metres, How Close
Estimate Measurement Were You?
L 1) (VNN

1 Mediumssize

- freezer container.

2. Large freezer

~ container.

3. Small freezer |
container,

L4 'Bottle or jug, -

’ m THE MILI.JLITRE (ml)

. There are 1000 millilitres :n one litre. 1000 ml=1 litte, Half
A htrer 500 mﬂhhtres or 0.5 litre = 500 ml,

A DEVELOP A FEELING FOR A MILLILITRE
1 Examme a-centimetre cube. Anything which holds |

1em? holds 1 ml,

2. Flllalmllhhtre measuring spoon with rice, Empty the
spoon into your hand., Carefuliy pour the rice into a
small pile on a sheet, of paper.

THAT IS HOW MUCH ONE MILLILITRE 5!

3 H illthe 5 ml spoon with rice, Pour the rice into another
~ pile on the sheet of paper.

THATIS 5 MILLILITRES OR ONE TEASPOON ;

o B DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRIIS

| You e now ready to o5 lmate in mllhhtres Follow the
procedures used for eshmatmg metres o

How Cloee

| Eshmate hbasurement Were You’
(ml) (ml) SR
L Small jusece can, .
. Papercuports
wp, —
3 ‘Soft'd'rink'ceh.l S
4. Bdt'tIe.__ o |

B\ TIIECUBICMETRE( )

A DEVELOP A FEELING FOR A CUBIC METRE

- 1 Place a one metre square on the floor next to the wall
2. MeasureametreUPthewall R

‘ 3:}"._Plctureabox that would it into that space K
| THATS THE VOLUME oe ONE CUBIC METRE'

B. JIEVELOP YOUR ABILITY TO ESTIMA'I‘E IN CUBIC IAE’I‘RE

\Fm each of the followmg ntems follow the eshmatmg proced :
ures used before, ¥

How Close
Eshmate Measuremeht Were You?
') (w) |

L Office desk.
2. File cabinet.
3. Small room, -

. ‘I.FIII the 15 m] spoon WItII I'ICE POIII' the I'ICE II’ItO v tIIII'd e b e s e s e e bt B e e 050y 00 0 b St e

0 ~pileon the paper.

\-___‘, .

" THAT 1515 MILLILITRES OR ONE TI\BLESPOON !

EH FOH VDCATIONAL EDUCATION




MASS (WEIGHT) MEASUREMENT ACTIVITIES

- Themass of an object is a measure of the amount of matter in the | | Mass
- object, This amount is always the same unless you add or subtract some ' (kg)
‘matter from the object. Weight is the term that most people use when '

*theyemean mass. The weight of an object is affected by gravity; the L Lkilogram bos.
- massof an object is not. For exaraple, the weight of a person on earth 9 Texthook. -
 might be 120 pounds; that same person’s weight on the moon would be L ,
.~ 20;pounds. This difference is because the pull of gravity on the moon 3. Begofsugmw. -
.+ is lesy than the pull of gravity on earth. A person’s mass on the earth 4, Package of paper.
andron the moon would be the same. The metric system does not 5 Your ot mass \
- measure weight-it measures mass, We will use the term mass here. o T
The symbol or gam s . | 5. DRVELOP OUR ABLITY O ESTATE KILOGRAMS,{
The symbol for kilogram is kg, .
Thete ate 1000 geams in one kilogram, or 1000 g = lkg - For the following items: ESTIMATE the-mass of: the obJect in .-~
. Kilograms, then use the scale or balance to find the exact mass -
‘Halfa kilogram can be witten as 500 gor 0.5 ke, of the object, White the exact mass in the MEASUREMENT
A quarter of a kilogram can be written as 250 g,or 0.25 ke, ~ column, Determine hOW close YOUI‘ estlmate s B
“Two and three-fourths kilograms is written as 2.75 ke, How Close
Estlmate Measurement Were You"
) (kg) - (ks) -
THE KILOGRAM (kg) o o . o
1. Bagofrice.
~ DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 9. Bagofnails.
Using a balance or scale, find the mass of the items on the table. 8 Il;rairegfec:sﬁrse o I o
Before you find the mass, notice how heavy the object “feels” ' ' — —
and compare it to the reading on the scale or balance, 4, Another person, |

A few books.

. THE CENTER FOR VOCATIONAL EDUCATION o . B L Exe’c'se‘e4'
| o (contmued on next page)



n. tT'HE_‘»GRAM n

A DEVELOP A FEELING FOR 4 “RAM

-u'}1.

) }Take a second cube and attach o the frrst Shake the
~.cubes in. frrst one hand and then the other hand; rest
the. cubes nedr.the tips of your ﬁngers movmg your- -

Take a colored plastrc cuhe Hold it in your hand,

 Shake the cube in your palm s if shaking dice. Feel the ..
Pressure ¢ on your hand when the cube is in motron then'

‘when. 1t 35 not in motron.

 THATIS HOW HEAVY A GRAM I8!

- hand up and down,

THATI§ THE MASS OF TWO GRAMS'

Take five cubes in one hand and shake them around
THAT IS THE MASS OF FIVE GRAMS'

THE CENTER FOR VOCATIONAL EDUCATION

‘Pickage of

: "‘DEVELOP YOUR ABILITY TO ESTIMATE IN GR WS

. You are now ready to rmprove your abrhty to estrmate in

5 i;grams. Remember how heavy the 1 ram Cithe i is, how, heavy -
 the two gram cuhes are, and how heavy the five gram: cubes ‘.

- are. Foreach of the followrng items, follow the procedures

- used for estrmatrng m krlograms o

T "HowClose i
Estunate Measurement Were You’

(e) (e)

1 T thumbtack.s
. Penell

 Two-page letter |

and envelope

- Nickel.
- ‘Apple.

margarine,




TF‘VIPERATURE MEASUREMENT ACTIVITIES

’Dégree Celsius

L DEGRER CELSIUS (C)

Degree Celsius (°C)is the metric measure for temperature.

"4 DEVELOP A FEELING FOR DEGREE CELSIUS

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

L
" WATER FREEZES AT ZERO DEGREES CELSIUS (0°)

. Find the temperature,

Find 0 degrees.

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

Find the temperatute of the room, °C. Is the
room cool, warm, ot about right?

Put some hot water from the faucet into  container,
°C. Dip your finger
quickly in and out of the water. Is the water very hot,
hot, or just warm?

Put some cold waterina container with a thermometer, -
Find the temperature.
the water. Is it cool, cold or very. cold"

Bend your atm 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 & your body temperature.

NORMAL BODY TENPERATURE IS 37 DEGREES
CELSIUS (37°C).

AFEVER I8 39°C.

AVERY:HIGHFEVER IS40°C.

. ments are

. Mix some hot and

°C. Dip your finger into -

. Sunny window sill.
. Mix of ice and water,

. DEVELOP YOUR ABILITY TO BSTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how ma’ﬁ‘y‘ degrees ‘

Celsius you think it s, Then measure and write tie MEASURE-

MENT. See how close your estlmates and actual measure:

(e (c

cold water ina.
contairer. Dip your .

~ finger info the .

water, .

How Close‘
Estumte Measurement Were You? R

. Pour out some of

the water, Add some -

~ ot water, Dip your
finger quickly into

the water.

Outdoor tempera:
ture.

. ~Tempetature at -
floor.

. _Temperature at
~ celling.

EJ{ . THE CENTER FOR VOCATIONAL EDUCATION



OBJECTIVES

The student will recognize and use the metric
terms, units, and symbols used in. this occupa-
tion,

L

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

Assemb]e metric measurement tools (ules,
tapes, scales, thermometers, ete.) and
objects related to this occupation,

 Discuss with students how to read the
 tools.

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.

METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. Largmrp;_mtions are alread& using
metric measurement to compete in the world market, Thes: .ty system has heen used in
various parts of industrial and scientific communities for yeits:. Legislation: mesed in

" 19775, authorizes an ordetly transition to use of the mebric s As busizies.and

industries make this metric changeover, employees wil: eed t9) WRmetric remsurement
in job-related tasks.

Table 2 lists those metric terms which are most commatjy o in this oceupation,
These terms are replacing the measurement units used curreruy. at kinds of job
related tasks use measurement? Think of the many differenti®: s of measurements you
now make and use Table 3 to discuss the metric terms whicki o them. See if you
can add to the list of uses beside each metric term, '

) S

-----

Test performance by using Section A of
“Testing Metric Abilities.”

_* THE CENTER FOR VOCATIONAL EDLCATION
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Metrie Uni % for Agricultaral Mechanics

T
Quaniity J Unit Symbol {e
Length l willimetze m Spark giagry parts sizes;lengih and dismeter of
boltsamiiecrews; drill hits; wrench openings;
part clesgamces, :
l ceptimetre m Toolas lever:adjustments;implement settings;
0 pedal travel; beltacpullegs.
Mo | ; Maling o i ce; rese; vhee
: “weights"; paris;powders and dry chemicals.
kilogram [
metric ton t Massaof vehicleszud equipment,
Toraperature 'i degree Celsius °C Therrmstat opening; operating tempetatures
e d,ot.m..
VomelCapacty | wiliike ol Ceaneae ol addlive; iquid srays
i : weasing granley materiah by volume to mix
! caleitum chloridesolution, '
litre 1 Fioe; hydeaulic spetem; urbo charger; antifreess,
| " cubie ee:iﬁmetre e’ Compression chmber;'cylindm;éngine dinplmement,"
Power kilowatt kW Pawer of an engine:(80 hp is about 80 kW),
Denity lograms per eubie centimetre | kglem® Fiuids.
Flow rate | millititres per second ml/s Fuel and transfer pump output rates; radiator flow rate. '
litres pex second Iis
Torque newton metres Nm "Tightening spakplugs and engine eylinder heads-
: (40 N-m to tighten spark piug).
‘? Presture, Vacuum Kilogsascals kPs Fuel pumj) pressure differential; hydraullc cylinder;
. A tarbo charger. . |
| Speed ' Yilonyetres per hour " loh Vebile,
)

#Tonis and engine giseement can be measured either in milltres and litre or in cubie centimetzes and cubic metze,

. THE CENTER FOR VOCATIONAL EDUCATION




TRYING OUT METRI¥ UNATS

o give you practice with x- -cic unjts, bt estimate the measure- Pstimate | 4ctual
‘ments.of the items below, Write wwn your st guess next to the item. ~1= ~
Thenactually measure the item.z:,d writelown your answers using the - 16. Ol can N
‘camectmetric symbols. The mare you practice, the easier it will he, | i,
— J 17, . Gas tank.
| Estimate | Actal
- . 18. Enginexglinder
1. Zalm width 19, Enginesadiator
2. Bandspm o 20, Small boxror package
3. Your height 91, Seed box On“planter
4. Room length 22, Parts clesuing basin
5. Spacehetween plant rows ‘
Mass
6. Shop doorway width 23. Textbook
7. Shop doorway height 24. Nickel
B, Tiretread width 25. Yourself
9. Rmsize 2. Papercp
kg T | 7 Hoigloatimit
10, Desk top | _
28. Alitreof water (net)
11, Classroom floor
12. Shop bench - Temperature
— : 23, Room temperature
13. Lawm or plot —
| , 30. ‘Outside temperature . e
——~——~~14~Shestof paper T
N — _ 31. Radiasor coolant
Volume/Capacity e =
15, Sonal bottle 32. Ceifihease ol
Evercisf

:%




) ;ESTING WITH Mmmcs

Lo

ol is important to know et messic measurement to use. Show
whatmeasurementuto use in the followimg situations.

HA

-

20. Pump flow rate

1. Radistor confant temperature 1. Mass of grease

99, Coolant capacity

2 ﬁresmessure

3. Massiof wheal “wejghts”

4 Nutsize | r

5. Bokesize |

6, Wemnch size

7. Powerof an:engine .

8, Plowshare settings |

9. Torpe |

10, Oil:pressure

11, Tractormass:

12. ‘Sprayer tank-capacity l

13. Turbo charger capagity
14, Hosliengh
5. Vbeltsize - !

16. Pullysize | |

ey Didevitty 0 f o b bl ' S

18, Travtarspest

Exercise7




METRIC METRIC EQUIVALENTS

Centlmetres and Mllllmetres

I | ﬂuup_lnllmpmlulttttn tm‘mttu‘uu[uu’mtt' ;;
B 12 "ii-:i3?‘;:47":7-' i

OBJECTIVE

The student will recogmze and use met-
ric:equwelents

’ tt}wen a_metne unl, state‘an eguivalent Look at the pteture of the nau next to the ruler The natl is 57mmlong Thts 1s5cm+7mm
“n'a Jarger or smaller metric unit,

There are 10mmin each cm, solmm Olcm(one tenth of acentunetre) Thts means that
‘ 7mm 07cm s057mm -5cm+7mm : . )

',*-5cm+07cm .
=4, 7 e, Therefore 57 mm 1s the same 2 5 7 ern
SUGGESTED TEACHING SEQUENCE Now megsure the paper chp It is 34 M. Thls i the same 3+, - e, Smce each

moillimetre i 0.1 em (onetenth ot a eentmtetre), 4 L So, the paper ehp s
- Ymms Jom+ 4 - I SR :

*dom+0dem B I
= 34cm. This means that 34 mm i thesamea534cmt

- 1. Make aveilable the Information Sheets
(3 - 8) and the associated Exercises
(8- 14), oneat a time, .

. &5 500m 5 you have presented the -

Tnformation, have the students complete - | o : H ; e _‘ I"fofmatIon_'ShQQI 3.
eaehExerctse ‘ IR . S | |
3. Check theu- answers on the page titled ‘I‘Iow sou try some, o o
ANSWERS TO EXERCISES AND o “ o e .
‘ ITEST. a) 26mm=_____cm » '_:‘e ) 132mm = om.

R S ) ~ b)8mm=____em = ‘-f) 802mm —..__..... e

- A" Test performance by using Section B of AT . ‘;

© “Testing Metric Abilties.” | - ¢) Mom= @) timm =

d)0m=—m b)) 230m -

s
e

A v —

B oo e e i

- Exercise8
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}Metres, Centlmetres, and Mllllmetres

lThere are 100 centlmetres in one metre. Thus,

Ime 2:100cm= 200 ¢m,
3m* 3x100cm= 300¢m,
8me 8x100em= 800 cm,
36m= 361100 cm = 3600 crm.

‘There are 1 000 millimettes in one metre, so

Im= 211000mm~ 2000 mm,
3m=‘3x1000mm= 3 000 mm,
6m= 6x1000mm= 6000 mm,
94 m =24 x 1000 ram = 24 000 mm.

From your work with decinials you should know that

one-half of a métre‘ can be written 0.5 m (five:tenths of a metre),
- one-fourth of a centimetre can be written 0.25 cm
(twenty-five hundredths of a centimetre).

- | This means that if you 'want to change three-fourths of a metre to
| millimetres, you would multiply by 1 000. So

075m=075x1000mm

T%%xlﬂOOmm

1000
T5x ~100 ™™

75% 10 mm

it

i

| fMllhhtres to L1tres

There we 1 000 mllhhtres in one litre, Thm means that -

2000 mnlhlmes is the same al htres.
3000 ml s the same 3 litres,
4000 mi s the seme s 4 e,
12,000 ) i the same s 12 ltrs,

ives to lites is to divide by 1 000, For example,

. 1000
‘ 1000 mi = 1‘00‘0 litre = 1 litre.
O 2000,
2000 ml = * 700 htres 2lxtres

And, 252 fmal example,

P LI
28 Oml 1000 ms Jitres.

| Whatifsomething holds 500 ml?\ How many litres is this? This s

worked the same way,

5bO ml =500 ggo fitre = 0.5 litre (fivetenths of a liftre ). So 500 ml
is the same a3 one-half (0.5) of altre.

Change 57 mllhhtres to Jitres,

57 mi =ﬁg% litre'= 0.087 ltre (ﬁfty seven thousandths ofa
htré)

750 mm. This means that 075 m = 750 mm. ‘ J

Fill in the folowing chart,

Information Sheet 4

.

Since there ae 1‘000 fnilliliﬁes in'each litre, dne'-way to change milk.

ST Informatlon SheetS

Now you try some Complete the followmg chart.

5000

n.letre | contimeee | millmetre | i T |
1 100 1000 S YRR Y
S Tr000=




itres o,‘Mrllrhtres

What.do 'you dc 'f you need to change lrtres to mrllrlrnres? Remember
: there arel 000 mrllrhtres in one litre, or 1litre = 1000 m,
So; :
U0 =2 x100m: 200,
T litres= 7 x1000mi< 7000 m),
13 itres=13 x1000m]=13 000 m,

'I‘o change krlograms to grams you multrply by 1 000 e

4 kg 4 x1000g 4000g,
B kg=23 x1000g=23 000g,
0.75 kg = 075x1000¢= 750g

L 065htre*065x1000ml" 650ml

Information Sheet 6
, Now you try some, Complete the followmg chart,

8-
5
1,46

04
053 -

-Grams to Kilograms
: There are 1 000 grams m one kilogram, This means that

2 000 grams is the same ) krlograms
5000 gis the same ashky,
700 g is the same as 0.7 kg, and so on,

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

) .

E}xerc‘iseﬂ -
N

) ﬁcnn drameterprpers

~¢) 190 mm belt s

o T Information Shoet 8
Complete the f°,"°Wiﬂ€Chart.p TN Sheet S,

IEDE
L e e
c 11 o

‘2500‘0; “
T
] Exercrse 13“,";'
Changrng Unlts at Work

Some of the thmgs you use in thrs occupatron rmy be measured mf
" different metric units. Practice changmg each of the followmg to

| metrre equrvalents by completmg these statements

'k

a ) 500 cm of rope I8
b)- 260 ml of solution s

d) 2500gwhee1 “Welght” m — 4

£) 0.251 of starting fluid is
g) 2000 kgtractorrs
h) 0.5 litre of oil is
i) _Omshaftis__

s

Infonnarion Sheet 7

: Try the following ones.

“Exercise 12 -

i) 2emboltis ...
k) 500 ml of engine enamel is
1) 0.5 of calcium chloride is _
m) 10m of wire s ‘

- n) 2.5cm diameter hoseds

0) 2400 mm of hydraulic lineis




SELECTING AND USING
METRIC INSTRUMENTS TOOLS AND DEVICES

‘ OBJECTNE Selectmg an rmproper tool or mrsreadrng 2 scale an result i armmproper sales lorm,
. The studetltwtllre"ognrze anduse ‘| danaged materials, ot injury to selfor fellow workers." Por examipl, putting 207 pounds per -
| ‘, mstruments tools, nd devrces for mea square inch of pressure (psi)-ina tractor.ire designed for 207 lnlopascals (about 30 psr) could
t-fsurement taslrsrnthrs occupatron causealatalaccrdent Hereare some suggestrons. SR

e Given metrrc and Customary tools, o Frnd out in advance whether Customary or metrrc unrts, tools, mstruments, OF pr0-.

" instruments; or devices, differentiate - ductsare needed f°l a grven lﬂSk

“-_ between metric and Customary.
| S v 2, Examme the tool or rnstrument belore usrng it

. Givv‘en‘ameasuremeht taslr,,select : ' L
 and use an epproptiate tool, in- ol The metrrc system rsadecrmal system Loolc for units marked oll in whole numbers
strument or device. tensor tenths hundreds or hundredths B AT

" Given a metric measurement task, judge
" the metric quantity within 25% and

: ;measure wnhm 5%-‘accuracy.‘ | | : Look for decrmallractrons (0. 25) ordecrmal mrxed lractrons (2 50) ratherthan co”_
| ‘ : mon lractrons(3 8) on drrllbrts, feelergages etc R

4, Loolr for metnc symbols on the tools or gages such as m mm, kg, g, kPa. t

* SUGGESTED TEACHING SEQUENCE

| Some products may have a specral metrrc symbol such as a block M to show they ar

1 * Assemble metric and Customary measit | metrrc
*ing tools and devices (rules, scales, °C ‘ o | |
- thermometer, drill bits, wrenches, micro- : Dontforce bolts, wrenches ot other devrces whrch are not lrttrng properly

. meter, feeler gages) and displayin , e
separate grougs st leaming sations. 8 ‘Practrce selectmg and usmg_too‘ls,y-rnstruments, and devrces.‘: o
Have students examine mefric tools and B
instruments for distinguishing character-
istics and compare them with Customary
tools and instruments,

terrstrcs.

. Presentor make available Informatron
‘ Sheet9

. Mix metnc and Customary tools or
equipment at learning station. Give
students Exerorses 15 and 16,

5 ;‘Test performance by using Section Cof
: “‘Testmg Metrrc Ahrlrtres "

HE CENTER FOR VOCATIONAL EDUCATION




FOE THE JOB"

MEASURING&~ .PAIN;
~ AGRICULTURAL. MECHANICS

B Practlce and prepare to demonstrate your ability to ldentzfy,
lect and use metric-scaled tools and instruments for the tasks given
“below. You should be able to use the measurement tools to the appro-
pnate precision of the tool, instrument, or task,

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

—

+ Make valve-clearance adjustments,

Do

Determine length Qf a belt.

[~

3. - Determine size of a pulley.

P

Measure bearing and order replacement. |
3. Inflate tires
6. Check engine thermostat.
7. Change spark plugs, |
8. Tighten’engine gylmder head.
9, | Tighten fuel line nut.
10 Totevhedhg,

A1, Set distmce between tractor wheels.

12. Check ofl pressure.,

8, Distributor p‘oilnts"gap: SR

|-~8. Pulley diameter

10, Spatk piggap.

WL Pedatewel ) [

18, Send box capety

" For the tasks below, estimate the meteic measwrementto
| thhln 26% of aciusl measurement, and venfy the estlmatlon by
measuring to within 5% of actual measurement

Estlmate Verify

L. -Gastank capacity

3. Volume of oil fqr 011 change

e S 8 e

4. Coolant temperature e -

. Coolant capacity

TSI

6. Toqueselting

7. Spaé@jﬁéfy{een‘se‘ed dop |

0. Btlengh

12. Box‘br bpenéhd wrehch‘size “

~13-Replace hydraulic line

15 Dig blade diameter

14--Plowshare-length

16, leume of degréasef o trange
* mission ﬂuxd ina partly fllled
‘Conteiner -

Exercise 15

THE CENTER FOR VOCATIONAL EDUCATION
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OBJECTIVE

- and: Customary units interchangeably in order
ing, selling, and using products and supplies in
this occupation.

ment, find the metric (or Customary)
equivalent on a conversion table.

‘0 Given a Customary unit, state the re-
placement unit,

SUBGESTED TEACHINERSEQUENCE

T. Assemble packages andzeamtainess of
‘materials.

"7 Presentor make‘available-lnformatidn
Sheet 10 and Table 3.

3. Have students find approximate metric- |
Customaty equivalents by using

-

e student will‘.récog:iize and use metric

"8 "Given a Customary (or metric) measure-" |

NETRICOUSTOMARYEQUNALENTS

During the transition p‘eriod'the're‘Will bé a need for finding equivalents between ‘sys:te_ms;,' _
Conversion tables st calculated equivalents between the two systems. When a close equivalent: -
i needed, a conversion table can be used to find it. Follow these seps: S

1. Defermine which conversion table is needed. |

2, Look up the known number in the appropriate columh; if not listed, find numbers you
* can add together to make the tofel of the known number. :

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

Table 3 on the next page gives m erample of 4 metric.Customary conversion tablewhich.

you can use for practice in finding approximate equivalents. Table 3-can be used with:Exercise
17, Part 2:and Part 3. - R

Below isiatableaf metric-Custmnary equivalents which tell youmhat the 4metrictrep]abe+
ments for Customary-units are.* Thsitable can be used with Execise.L7, Part 1 and Part:3, Ehes

symbali= means “nearly equal to.” ‘

i

e Bxercise-17.

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

CENTER FOR VOGATIONAL EDUCATION

Im' ¥13cuyd .

*Adapted from Let’s Meusure Metric. A

U lm¥039inch  linh=25em 1 ml~ 0.2 tsp

S tma328feet 1foot=:0.308m 1 ml = 0.07:tbsp 1 thsp =:15ml.
Im~y109yads 1yard=051m 11~ 388flos  1florx296ml
lkm~062mile  1mile~161kn 11~42cups  1eup¥237Tml
Tem! ~016sqin _ 1sqin ~ 6.5 cm? 11a9dpts  1pta 0471
1mt~108sqft  1sqft>0.09m’ 11v106gt  1qn 0951 -
1m~12sqyd  lsqyd~08m? 11202l . 1g®3000

{Hectare ¥ 25 acmes 1 a'czfe‘='0:4‘h'ectaxewl'gram~='«-0:035»oze-~—41~02~%.23.3;g‘_% ‘
Lem’ ¥008cuin  lowin= 164 cm’ 1kg~221b 1105 045kg:
Iy Bicuft  1enft=003m’ 1metric ton= 2205l 1 ton > 907.2kg
leyd08m®  LkPa0M5psi  1pi ¥ 685K

Teacher's Infroduction (o Metric Measurement, ‘Div‘isioh of 3Edu6
t of Education, 65 5. Front Street, Columbus; OH 432151975 .. -

1 tsp Gl

@sign and Renewal, Chio Departmen



CONV ERSION TABLES

 MILLIMETRES AND. GENTIMETRES TO INCHES

m

1n,

mm.

¢

100

100

394

10

10

0.39.

0.1

T

L

X

.81

A

-0

019

0.2

008 -

RN

300

1181

n

|

012 .

400

400

1575

40

4.0

167

04 g

06 |

o

-~ 800

719,68

5

B0

191

05

0.20

08,

)

80.0

2862

60

80

236

06

0u

100

266

10

10

216

-

S A

0.8

80,0

.. 31,60

80

80

315

08

081

800

3548

90

354 |

T

gle

00,0

"39.97

0

086

- INCHES TO CENTIMETRES AND MILLIMETRES

‘ g»'-:lin.‘ om

| o

T

25:1 '

01 025

2,54

: .0.1  .

0.254

- 001

00%

u

a8 |

5;1 o

508

(02 051

508

.l 102

088

02

0w

W |

6.2

0.6

82

0

062 |

[

0.076

%

9843 |

102

1018

04 102

10.16

04

102

o

1|

1
N
‘3 8
4
b

YA

18

08

127

12.10

%

1.2t

005

0

50

16404 |

6“’15.2

08 182

16.24

06

152

006

06y

80

196.86

118

1773

0.7 118

18

07

18

0

018 |

0.

929,66

-

2032

0.8 208

032

08

2.03

008

0.203:

80

%247

1
8 208
9 229

2088

09 229

28

09

229

009

0,228

1004

254.0

s

29528 |
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"1 Youare working in a farm implement shop. With the change to 3 Complete the Reqmsltxon Fom usmg the items hsted Convert:
~ metric measurement some of the things you ordet, sell oruse are * the Customaty ‘Quantities to mettic before filing out thie form.
~ marked only in metric units, You will need to be faxmhar with Complete all the information (Date, For, No., ete.).
appropriate Customary equivalents in order to communicate with  Order the following agncultura] mechanic supplies:
customets and suppliers who use Customary units. To develop

yout skill use the Table on Information Sheet 10 and give the o a) 10 bs.of grease | | fﬂ\‘ '
approximate metric quantity (both number and unit) for each of b) 55 gals, of oil
the following Customary quantities. | ~¢) 1000 gals. of gas
, s d) 51t. of hydraulic line
Customary Quantity Metric Quantity &) Dbristle brushes, 2 in. wide
a) 21bs. of grease o — ‘
b) 4qfs.ofol 7V REQUISITION
¢) 3/4in. bolt o | | Date
d) 10 acres |

For

e) 1001b, weight
f) 18in, belt

g) two-gallon can of antifreeze , No. Date Wanted

") Tpt. of hydraulic fuid Delvr o

i) 1fl. oz. of spray paint | | S
i) 8miledistance | CQTY | UMIT ITEM

k) 1/2in. pipe
[') 50001b. tractor
m) 2ftrowspace |

n) 6 in. plant space
0) 1/4in.seed depth

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

a) 125mm = in| f) 4in. = mm_ .| ‘Requ_estedby
b) 150mm = ~ ‘in|g) 25in = m | Apbrovedby
¢) 1200mmw=  in|h) Bin = mm |

d) 40em = in|i) 005in= ~ mm

e) %m = ft|j) %R = m

CENTER FOR VOCATIONAL EDUCATION




o ) ?avomwagen-"neeﬂe"
A squue metre is ahout the
- uea of: »
v IA] thu sheet of paper
VBl a card_table‘top

The mass of ﬁear hox grease
is megsured in:
‘lerl froms
[B]" centimetres
(). il
(D1 metres

- 6 The correct way to wnte twelve

thousand mlllrmetm B
[A] 12,000 mm. :
[B) 12,000 mm

[C] 12000mm

(D] 12000 rmm

SECTION B

7 A board 20 centimetres wide
© also has awidth of:

[A] - 200 millimetres

i B] i iy ™

[C] 2 millimetres
(D) 0.2 millmetre
8. A 750 gram box of serews is the

same as:

[A) 76 kilograms -

(B) 0.7 kilogrsm

[C) 750 Kilograms

D] 7.5 lograms

SBCTION

9, For messuring in milimetees you

would use a:
[A] seale
[B] -container
[C] ruler

11 Estlmate the length. 'of the lme

segment below o

|
M

[A] 23mms
(B] Gcentlmetres
[C] 40 mllllmetres
D] Mpueds

12, Bstimate the length of the line -~

segment below: . -

‘ [A] IQ millimetres

(B] 4 centimetres
10} 4pmeds
(D} 23 milligrams

SECTION D

13. The metrie unit for llquxd mensure
which replaces the fluid ounce is:

[A] sram

‘[B] cllblc metre

[C] litre

o mmmm‘

4, The metnc unit for iquid measure
‘j.whlchreplaces the gatlon is: ‘

[A] cubic metre

) ’I’he correct way to write twenty
s is:

[D] pressure gage
10, For measuring kilopascals you
would use a:
[A] pressure gage
[B] scale
(C) ruler.

(D] container

T

Use thls conversion table to
- anéwet questions 15 and 16,

6 'l'he equrvalont of 155 mm rs.‘_

[A] 1501n
[B] 894m
[C] 591m
[D] 15m. f f"i

16, The eqluvalent of 51 mm is:

[A] 201m
B) 2%5in.

[Bl-nilllire
[C] lire
(D] Kilogrem

OEREY
(0] stin

 TESTING METRIC ABILITIE




ANSWERS T0 EXERCISES AND TEST

G EXERCISES 1 THRU § Exercise 10 Exercise’lé
v The answers depend on the items ' ‘
used for the activities. ililitres 1 Titres luloﬁrgams grams Part 2.
. r ‘,
EXERCISE 1 i ' - == 1) 4B {) Womm
Currently accepted metric units of 3000 | 38 1{ ‘ 1;000) b) 89lin. g) 637em
measurement for each question are 6000 | (6) o ¢) 4124in. h) 457.2mm
shown in Table 2. Standards in each (8000) | 8 (25) 25 000 d) 9448in, i) 0127Tmm
occupation are being established 12000) | [14) 041 GO0 ) ga02ft ) 762m o
now, 0 answers may vary. RN 068 |  (630) ,'
a)  26cm e) 132em 700 (0.1) . |
b 83m 0 802m o) [ 09 | Exemcseld
d 94m g 1400m 70 L OB a) bm i) 2000mm
g 60em b 2307em @0y | 047 b) 02w j) 0mm B3
EXERCISES 9 THRU 13 25| (0275) ¢) 60mm k) OBlie  4) 45l
. d) 25kg 1) 800kg.  b) 208.45 litres
Tables argreproduced in total. An- Exercise 11 e) em  m) 1000cm ¢) 3790 ftres
swers are in parentheses, _— () %0m  n) %mm : ;
. littes | milllitzes| " ) Litbm
Exercise 9 1 | 8) e 0) 240em e) 2.508cm
‘ h) 500 ml '
metre | centimette | millimetre 8 8000 | |
1 100 1000 46 (46 000) The answers depend on the | |
? m oy (6| 82000 tems used for the activtis
3 il TT000) 0.4-1 (400) TESTING METRIC ABILITIES :
5O |_ (9000 (8-33) e e % C
(3) (600) | 5000 ' ~ EXERCISE 17 | 2 B 10. A
[ J(T400)- [ (13000)] - peqeisg 13-~ - Pt L .. .. .3 .B ..IL-B.
0.8 80 8oy ——— 4, A 12. A
T T Bu o] [gms [Wogam| o) Uk ) Bémlo oy
| b) 38litres j) 4.83km :
(0.025) 25 25 g g ‘ 6D 14 C
¢) 1.905em k) 127em k
(0.148)] - (14.8) 148 7. A 15, C
T ) 5 390] 4000 4 d) 4ha 1) 2250kg A
‘ o (900 | (O | ¢) 6k m) Oflm 8 B 16 A
o o 23000 | (23) f) 45672cm n) 1524cm .
- P S I T 1 T T R —
o 200 [ (08) | ~h) 047l -~ CoE
i | (027] | . - ]

2 .5 GOVERBHCH FRNTG 1976-757-043/6201 fegion o, 5711



SUGGES’I‘EE METRIC TOOLS AND DEVICES
NEEDED 10, COMPLETE MEASUREMENT TASKS

INEXERCISES 1 THROUGH5
(* Optional)
LINEAR MASS
 MetreSticks . - Bathroom Scale
Rudes, 30 em ' *Kllogram Scale
~—Measuring Tapes, 150 em *Platform Spring Scale -
*Hexght Measure _ kﬁCﬂ acity
% 10ky Capactty
Metre Tape, 10 m
' Balance Scale with 8-piece
*Trundle Wheel s Sel
g Ared Measunng Girid *Spring Scale, 6 kg Capacity
- *Nesting-Measures, set of b, o '
0 ml 100011 Celsiug Thermometer
Economy Beaker, set of 6,
60 ml- 1000 ml -
Metrsc $poon, set of 5,
Tml-25ml
Dry Measure, set, of 3
50,125, 250 ml
Plastic Litre Box
Centimetre Cubes

' The Oheo State Unwernity

+ 1960 Kenny Road » Columbus Ohlo 43210

*

b

 Mostof the hove fems may be obtamedfromlocalmdustnal
hardware, and school suppliets. ‘Also, chieck with your sehool district’s

SUGGESTED METRlC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
| MEASUREMENT TASKS ”

In this occupation the tools needed to complete Exercsses 6
15, and 16 are mdscated by “x."

A

oo

== =

[

K.
L
M.
N,

0.

Assoried Metric Hardware—Hex nuts wsshers, screws,
cotter pins, ete,

Dl Bits~Individual bits orses L o 13 mm ringe
Vernier Caliper—Pocket slide type, 120 mm range

.MscrometerfOutssde nucrometer cahper, 0 mi. o 25 mm. .

range N
Foeler Gage13 blades, 0,05 mm to 1 mm range N
Metre Tape—500r 100 mtape -~ .
.Thennometers-Specml purpose types such s8 clmlcel
~thermometer -
Tempetature Devices—Indicators used for ovens, freezmgl
cooling systems, ete,

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

. Weather Devices~Rain gage, barometer, hmmdlty, wind

- velocity indicators
'P{gssure GagesJI‘lre pressure, alr, oxygen, hydrauhc, fuel
e i , ,
' Veloelty-Dlrect readmg ot vane type meter
Road Map—State and city road maps '

Containers—~Buckets, plastic contamers, etc., for msxmg
and storing liquids

Containers—Boxes, buckets, cans, ete., for msxmg ad
‘stonngdrymgredlents S -

math and science departments and o local mdustnes for loan of their
metric measurement devices, -




REFERENCES

Let's Measure Metrie, A Teachers Introduction to Metric Measurement. Divi-
sion of Educational Redesign and Renewal, Ohio Department of Educa:
tion, 65 8, Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,
must include check to state treasurer,

Activity-oriented 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 measutement situations; labotatory activities for individuals ot
groups. Templates for making metre tape, litre box, square centimetre grid,

Measuring with Meters, or, How lo Weigh a Gold Brick with a Meler-Stich,

et R,

Metrication Institute of America, P.0, Box 236, Northfield, IL. 60093,
* 1974, 23 min., 16 mm, sound, color; $310,00 purchase, $31,00 rental.

. Film presents units for length, area, volume and mass, relating each unit
to many common objects. Screen overptints show cotrect use of mettic
symbols and ease of metric caloulations, Relationships among metric
measures of length, area, volume, and mass are fllustrated in interesting
and unforgettable ways, -

Metric Education, An Annolated Bibliography for Vocational, Technical und
Adult Education. Produet Utilization, The Center for Vocational Edu-
cation, The Ohio State University, Columbus, OH 43210,1974, 149
pages; $10.00. ,

Comprehensive bibliography of instructional materials, teference mate-

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

and adult basic education. Instruetional materisls indexed by 15 occu-
pational clusters, types of materials, and educational level,

Metric Education, 4 Position Paper for Vocational, Technical and Adult ‘
Education. Product Utilization, The Center for Voeational Education,
The Ohio State University, Columbus, OH 43210, 1975, 46 pages;
$3.00, : . ‘ ‘ Lo

Paper for teachers, curriculum developers, and administrators in vocs:

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

the metric sysiem, the impact of metrication on vocational and technical
education, implications of metric instruction for adult basic education,
and curriculum and instructional strategies,

Metries in Career Education. Lindbeck, John R., Charles A. Bennett Company,

$3.60, paper; $2.70 quantity school purchase,

Presents metric units and notation in a well-illustrated manner. Individual
chapters on metrics in drafting, metalworking, woodworking, powet and
‘enerqy, graphic arts, and home economics, Chapters followed by several

o wdehats, ..

ERIC

learning activities for student use. Appendix includes conversion tables

~ Ine 809 Wr-Detwedller Drive; Peoria‘;’lL‘“GlEM;1975‘,"1‘03‘p’ii"g‘e's';"’"'w“"""”"‘""'w“’M'Mlﬂdgosa'

Tractor Maintenance, Principles and Procedures, W, Hatold Parady and J, Howard g
Turner, American Association for Vocational Instructional Materials, 120 :
Engineering Center, Athens, GA 30602, 1975, fourth edition, 152 pages,
$7.95, paper, school discounts available,

Ragy to ime, well-illustrated manual for tractor maintenance with Customary -+ |
faid metric equivalenta‘ given for many maintenance procedures.

Taking the Tricks Out of Metrics. Metric Training Department, Creative
Universal, Inc., Tower 14, 21700 Notthwesterm Highway, Southfield, MI
48975, 1976, 4 booklets; $3,00 etch, $12,00 set, discounts,

... Series.of booklets presents step?by-step directions, questions, answerson -
How {0 tead metric measurement tools: microtaeters, veries calipers, rules,
dial indicutors, -

METRIC SUFPLIERS

Brown & Sharpe Manufacturing Co., Pecision Park, North Kingetown, RT 02853

Industrial rquality miérometqm,‘ dteel rules, sorew piteh and thickness gages,
squares, depth goges, calipers, dial indietors, conversion charts and guides,

RegalBeloit Corparation, .0, Box 3, South Belo, I, 61080,

Audio;ciasettés;lbqolm,_‘ charts and postens, s, fimstrips, industrial
- megsuring instruments and metric fastenets, kits, periodicals, reports and
pamphlets, slides and feanspatencies, ‘ :

INFORMATION SOURCES

American National Metrie Gounel, 1635 Mussachisetls Avene, N, Washingion,
DC 2003 | o

| Cha;ts. ;iosters,,reports and pamphlets, Metric Reporter newsletter, National
metrie coordinating council representing industty, government, education,

professional and trade organizations,

American Society of Agricultural Engineers, Metrie Policy Subcormittee, St. Joseph, |

Information on the metric system, ASAE standards and engineering practices, |

Nationa Burelof Standcds, Otfic of Information Actvtes U, Depactmentof

‘ Commerce_, Waghington, DC 20234 | . S
F;eeand ‘i‘riexpen‘sive‘ metric charts and publications, alsdlendz ﬁlms”énd : 5

Codisplays, T e




