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ABSIRACT :
Designed to meet the job-related metric measurement
needs of recreation and tourism students, this instructiomnal package
is one of three for the hospitality and recreation 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 terminology, measurement terms, and
tools currently in use. Each of the five units in this instructiopal
package contains performance objectives, learning activities, 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 materials needed for the
activities, references, and a list of suppliers. The material is
designed to accommodate a variety of individuwal teaching and learning
styles, e.g., jndependent study, small group, or whole-class
activity. Exercisss are intended to facilitate experlences with
measurement instruments, tools, and devices used in this occupatlon
and job-related tasks of estimating and measuring. Unit I, a gemneral
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 ir 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 occupatipnal 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 tramnsition to metric im 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 were prepared with
the help of experienced vocational feachers, reviewed by experts, tested
in classrooms in different parts of the United States, and revised before
distribution, :

Each of the five units of instruction contains petformance objec:
 tives, learning activities, and supporting information in the form of
text, exercises, and tables. [n addition, suggested teaching techniques

 areincluded. At the back of this package are objective-based evaluation- .z~

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

Classroom experiences with this instructional package suggest the
following teaching-learning strategies:

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

9. Students leatn better when metric units are compared to familiar

objects. Everyone should learn to “think metric.” Comparing
- metric units to customary units can be confusing.

3. Students will learn quickly to estimate and measure in metric units

by “doing.”

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

"5, Move through the writs in an order which emphsizes the sim-
plicity of the metric system (e.g., length to area to volume).

6. Teach one concept at a time to avoid overwhelming students with
too much matenal

. Unit 1 is a-general introduction to the metnc system of measure-
| \ment Which provides informal, hands-on experiences for the students.

; This unit enables students to become familiar with the basic metric
. Units, thexr symbols, and measurement instruments; and to develop a

- 81,9 atal references for metric values. The metric system of nota
: ,explmnEd : \ \

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 theit relation-
ships.

Unit4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. [t also pro-
vides experience in comparing metric and customary measusement in-
struments. “

Umt5 is designed to give students practlce in convetting custom:

ary and metric measurements, Students should leam to “think metric”

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

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

occupation.

Using These Instructional Materials

This package was designed to help students lean 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 occupatxon and job-related tasks of eaumatmg
and measunng

ThlB instructional package also was designed to accommodate 2
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 selfstudy. References
may be used as supplemental resources, Exercises may be used in inde-

pendent study, small groups, or whole<class activities, All of the‘
matenals can be expanded by the teacher

Glotia 8 Cooper
~ Joel H. Magisos
© Editors -

. This pubhcauon was developed pursuant 10 conlraee No. 0EC-0-74.8336 with the
Eureau of Occupananal and:Adult Education, U.S. Departmem of Health, Educa:
tion and Weuare However, the opinions expressed herein do not necmmlv

- refleet: the pasition or' policy of the US. Office of Education and no oﬂmal ‘
endorsement by the US. Omce of Educauon should be mferred ‘
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UNIT

SUGGESTED TREACHING SEQUENCE

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

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

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

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 school departments may have devices which
can be used. Metric suppliers are listed in the reference
section, -

2. THE CINTER FOR VOCATIONAL EDUCATION

OBJECTIVES

The student will demonstrate these skills for the Linear, Area, Volume or Capacity, Mass, and
Temperature Exercises, using the metric terms and measurement devices listed here.

r——

Litre and metre can be spelled either with an -re or -r ending,

EXERCISES
skt
KLLS - Linew ‘Area Volume or Capucity | -+ Mass Tempenature
{pp.3-4) (pp. 5+6) (pp.78) (pp.9-10) {11
1, Recognizeand usethe 4 millimetre (mm) | square cubic centis gram (8) degree Celsiug
unit and it symbl for: cenlimetre | metre  (om®) ('c)
‘ cenfimetre (cm) (cm’) kilogram  (kg)
2 Select, use, and rend the cubic metre
approgtiate meastiring melte . (m) squure (m?)
instruments for: melre
(m?) lie (1)
18 Sateorshowa
physical relerence fnr: millilitre (mi)
4 Estimale within 25% height, width, ar the area of capacity of the mass of objects | the temperature of
of the actual messure length of objects a piven surface| containers | ingrams and kilo | the air or a liquid
pratms
8, Reed comectly met‘re stick, metric measuremenls | a kilogram scale A Celsius thermometer
tape messure, and on gradualed and a gram scale ‘
metric rulers volume measur:
ing devices
RULESOFNOTATION
1. Symbols are not capitalized unless the unit is a proper name (mmnot MM),
2. Symbols are not followed by periods (m not m.).
3. Symbols are not followed by an s for plurals (25 g not 95 gs).
4. A space separates the numerals from the unit symbols (4 1 not 41).
6. Spaces, not commas, are used to separate large numbers into groups of three
digits (46 271 kmnot 45,271 km). - '
6. A zero precedes the decimal point if the number is less than one (0.52 g not .52 ).

Information Sheet 1




© METRIC UNITS, SYMBOLS, AND REFERENTS

 METRIC PREFIXES

Quamsity | Metric Unit Symbol | Useful Referents
Length miltimetre vm Thickness of dime or paper
' clip wire
| ‘centimetre m Width of paper clip
metre m Height of door about 2 m
| kilometre km 12-minute waiking distance
Area square Area of this space
| eantimetre em?
square mette m’ Area of card table top
hectare ha Football field including sidelines
and end zones C
Volume and millilitre ml Teaspoon is 5 ml
Capacity litre | A little more than 1 quart
cubic
centimetre om’ Volume of this container
cubic metre '’ A little mote than a cubic yard
Mass milligram mg Apple seed about 10 mg, geain of
walt, 1 mg '
gram g Nickel about 5 g
kilogram kg Webster's Collegiate Dictionary
metric ton ' ‘
(1 000 kilograms) |t Volkswagen Beetle
- .
“ . Table1-a

' ‘{ THE CENTER FOR VOCATIONAL EDUCATION

hg::::lﬁl;m Prefixes Symbols
1000000=10° | mea(migd) | M
1000=10° | ko (6i3) k
1002100 | hecto (hEK't0) h
10210' | deka (d8K') ds

Base Unit 1= 10°
042107 | deci (defT) d
00121077 | centi () ¢
00012107 | mill (i m
00000012107 | micro (mkro) u

Table 1-b

N




- LINEAR MEASURRMENT ACTIVITIES

- Metre, Centimetre, Millimetre

I. THE METRE (m)

A DEVELOP A FEBLING FOR THE SIZE OF A METRE

1. Pick up one of the megre
sticks and stand it up on the
floor. Fold it in place with
one hand. Walk around the
stick. Now stand next to
the stick. With youy other
hand, touch yourself where
the top of the metre stick - .
comes on you, v

THAT IS HOW HIGH A METRE I8!

~ 2, Hold one am out straight
at shoulder height, put
the metre stick along this
arm until the end hits the
end of your fingers. Where
is the other end of the

- metrestick? Touch your

self at that end,

THAT IS HOW LONG A METRE I§!

"o THE CENTER FOR vOCATONAL EQUCATION

U'I-A c,o_to

3. Choose a partner to stand

at your side. Move apart

50 that you can put ong
end of a metre stick on
your partner's shoulder
and the other end on
your shoulder. Look at
the space between you,

!
;

THAT IS THE WIDTH OF A METRE! 3

DEVELOP YOUR ABILITY T0 ESTIMATE IN METRES

Now you will improve your ability to estimate in metres,

Remember where the length and height of a metre was on your
body,

For each of the following items:

Estimate the size of the items and write your estimate in the
ESTIMATE cobumn. Maasure the size with yout metre stick
and write the answer in the MEASUREMENT colump,

Decide how close your estimate was to the actiual measure, If
your estimate was within 25% of the actual measure you are a
“Metric Matvel.”

How Close
- Estimate Measurement Were You?

(m) (m)
Height of door knob

from floor,
Height of door. —
Length of table,
Width of table,

Length of wall of
this@room

* Distance ffom
~ you to wall,

 Exercise!
(continued on next page) - ]




:QThere are 100 contimetres in one metre. If there are 4 metres and
3 centimetres, you write 403 cm[(4x100 cm) + 3 cm = 400 em
+3cm).

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the width of your thumbnail.
How wide is it? em
9, Measure your thumb from the first i+
cm

e ————

3. Use the metric ruler to find the wihs .
em

4, Measure your index ot pointing finger, How long is it?
em

5. Measure your wrist with a tape measure, What is the distance
around it? cm

6, Use the tape measure to find your waist size, o

B DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES

- THR CENT‘iMETREJ(cm) oL

L THE MILLlMETRE (mm)

’I‘here are 10 mnlhmetreq in one connmptre Whpn a meaeurement
2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm) o
+5mm =20 mm + 5 mm]. Thereare 1000mminlm, %"
A, DEVELOP A FEELING FOR THE SIZEOF A MLLIMETRE -

Using a ruler marked in millimetres, measure:

1. Thickness of'a paper clip wire. mm.
9. Thickness of your fingernail,. —m

3. Width - your fingernail. o mm

4. Diameter (widthjof a coin. oomm oo
5. Diametet (thickness) of your pencil. mm
6. ‘ mm

* Width of a postage stamp.

~ B, DRVELOP YOUR ABILITY T0 ESTIMATE IN MILLIME'I‘RES

You are now ready to estimate in mllhmetres For each of the‘

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

. How Close
Estimate Measurement Were You?

(em)  (cm)
1, Length of a paper
clip.

9, Diameter (width)
- ofacoin,

3. Widthofa

postage stamp.
4, Lengthofa °

pencil.

of paper. -

om0l OWiRG item, follow: the procedures.used for. estumtmg .

metres,
How Close
' Estimate Measurement Were You?
(mm)  (mm).
1. Thickness ofa
nickel.
9. Diameter (thickness)
of a bolt,

3. Lengthof abolt,
4, Widthofasheet
of paper.

5. Thickness of a board
ordesktop.” "~

6, Thicknesofa o




 AREA MEASUREMENT ACTIVITIES

f Square Centimetre Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE
. SAYING HOWMANY SQUARES OF 4 GIVEN SIZE IT TAKES T0
.~ COVER THE SURFACE,

L THESQUARE CENTIVETRE (e
A, DEVELOP A FEELING FOR A SQUARE CENTINETRE

1. Takea clear plastic grid  use the grid on page 6.

2. Measurethelengthe . ™ of one of these small
 squareswithace metre 1.

THAT IS ONE SQUAR}L UENTIMETRE'

3. Place your fingerail over the grld Abouthow many -

squares does it take to cover your fingemnail?
?
om

.y

does it take to cover the coin? em?

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

em? \

6. Place an envelope over the gnd About how many
squares does it take to cover the envelope?

em?

T Measure the length and width of the envelope in cent-
metres. Length _____cem;width ____ em,
Multiply to find the area in square centimetres,

om X tm= em’. How
close are the answers you have in 6. and in 7.7

- THE CENTER FOR VOCATIONAL EDUCATION

Place-a-coin over the-grid:-About how many squares™

B DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE
CENT]METRES

L. THE SQUARE METRE. (i)

A DEVELOP A FEELING FOR A SQUARE METRE

= o> bO

A1. Tape four metre stlcks ogether fo makeasquare which
. . Hold the square up with one side on the t'loor to see how

3. Place the square on the floor ita comer, Step back and

i

You ate now ready to develop your ablhty to estlmate
in square centimetres.

Jemember the size nf a squate centimetre, For each of the

following items, follow the procedures used for estlmatmg in
metres,

How Close
Estimate Measurement Were You?
(em? ) (cm )
Index card, ] :
Book cover, A
g
. Photograph,
Window pane or

desk top.

~ Isone metre long and one metre wide.
bigit is.

look, See how much floor space it covers.

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

much space it covers,

5. Place the square against the bottom of adoor. See how

- -muich of the door it covers, How many squares would it~ -
take to cover the door? ___ ! :

= THIS IS HOWBIG & SQUARE'METRE'IS!"’" T

Exerclse 2;
(contmued on next page)



o

DEVELOP YOUR ABILITY 10 ESTIMATE IN SQUARE
METRES |

You are.now ready. to estlmate in square metres Fo]low the
procedures used for estimating in metres,

. : How Close
Estimate Measurement Were You?

m) ()

_ CENTIETRE GRID

1. Door. -
9. Full sheet of

newspaper, ,'
Chalkboard or

<o

bulletin board

. Floor —_—

. Wall.

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

- O OO IO

‘‘‘‘‘‘

- Exercise2




VOLUME MEASUREMENT ACTIVITIES

A

Cublc Centlmetre thre Mllhhtre, Cublc Metre e

L THe CUBIC CENTETRE e

DEVELOP A FEELIN G FOR THE CUBIC CENTIMETRE

1 Pick upacolored plastlc cube. Measure its length

| hetght and width in centimetres, |
THAT I8 ONE CUBIC CENTIMETRE!

2. Tind the volume of a plastic lirebox,

a, Place a ROW of cubes against the bottom of one side
of the box. How many cubes it in therow?_____

b, Place nother ROW of cuibes aganst an adjoining sice
of the box. How many rows fit inside the box
.. tomake one laer of cubes? _
Howmany cubes in each Tow?

How:many cubes inithe layer in’ the bottom of the

A Ay TR TR 08 e 4 gl s Fa 20 8 6 e

TG

box?____._._

c. Standl a ROW of cubes up against the side of the bos,
How many LAYERS would fitn the box? ______
How many cubes in-each layer?

How many cubes it in the box altogether”_______

THE VOLUME OF THEBOX T8 CUBIC
CENTIMETRES.

d. Measure the length,width, and height of the box in
centimetres, Length__cmywidth om;
height em. Multiply these numbers to find
thevolume in cubic.centimetres,

om s mx ____om= e’
Are the answers the:same in ¢, and:d.?

|- THE CENTER FOR VOCATIONAL EDUCATION

‘‘‘‘‘‘‘

B, DEVELOP YOUR ABILITY TO EST IMATE IN CUB]C
CENTIMETRES o

You are now ready to develop your abthty to estlmate
in eubtc centlmetres .

Remember the size of a cubic centtmetre For eachof -
- the following items, use the procedures for esttmatmg i
' metres

HoowClose
Fetxmate Measurennnt Veme:You?
(o) (cm’) »
1, Index card file o
2. Freeser container, _
4, Box of stapls. |

. THETITRE (1)

A, DEVELOP A FRELING POR A LITRE

1. Takea onelitre veaker and il it with vater,
3. Pour the'water into peper cups, flllmg eachiasifull as you -
- ysually do, How many cups do you fill? '
 THATISHOWMUCHIS IN ONE LITRE!
3. Filthelinecontiner withrice,

THAT 18HOW MUCH Ir TAKES T0 FILLA ONE
LITRE CONTAINER'

Exerclse 3
(contmued on nextspage



B DEVELOP YOUR l\BlLITY TO ESTI\IATE IN Le’l RES

'ﬂ;You are How ready to develop your ablllty to estimate in
{lltres To write two and one-half ltres, you write 2.5 1, or
2.5 litres, To write one-half litre, you write 0.51, or 0.5

- litre. To write two and three-fourths ltres, you wnte

“ ﬁ2 75 1, 0r 2.7 ltres. -

- For each of the lollowmg items, use the procedures for

" estimating in metres. o
e ] Haw Close

Estimate Measurement Were You?
(0 (1)
1. Mediumsize -
| freezer container. .

2. Large freezer
'~ container.

3 Small freezer
container.

III THE MILLILITRE (ml)

a lltre is 500! mlllllltres or 0.5 litre = 500 ml.

A DEVELOP A FEELING FOR A MILLILITRE

1. Exammeacentlmetre cube, Anything which holds

1em? holds 1 ml.

9. Filla1 millilitre measuring spoon with rice. Empty the.
spoon:into your hand. Carefully pour the rice into a
small pile on a sheet of paper.

THATIS HOW MUCH ONE MILLILITRE IS!

3. Fill the 5 ml spoon with rice. Pour the rice into another
- pile on the sheet of paper.

THATIS 5‘MILLILITRES OR ONE TEASPOON!

”“'“‘"il'f‘"'""Flll the 15 m Spoon with ice. Poir therrice iito @ th“d
- pile on the paper '

There are 1000 millilitres in one litre. 1000 ml 1lltre Half

] _DEVELOP YOUR:ABILITY TO ESTIMATE IV L

| “ ‘You are now ready to estlmate in mllllhtres Foll |

2, Papercuportea

4 Bote.

: THE CUBIC METRE (m )

i, -wPlctureabox that*would fit.into. that space S

B DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES

3, Smal room,

lprocedures used for estimating metres U
. . How Close
Estimate Measurement Were You? -
(ml) J(le)‘ e

1 Smai juice can e R

cup.
3. Soft drink can.

A DEVELOP A FEELING FOR A CUBIC METRE

L Bacgaone metre square on the floor et to the wall
= Measureametrell@the wall,

THAT 8 THE VOLUME oe ONE CUBIC METRE' e

‘For each.of the followmg 1tems follow the estlmatmg proeed

Ures used before
How Close
Esl;lmate Measurement Were You"

(m’) lm)

1. Offlee desk.
2. File eabijllet.'

'”,THATISlSllﬂLLILlTRES ORONETABLESPOON' SR

on‘ VOCATIONAL eoucnnon




WEIGHT) MEASUREMENT ACTIVITIES
:?< K;logram, Gram

- The:mass of an object is a measure of the amount of matter in,the
" object.” This amount is always the same unless you add or subtract some
* matter from the object, Welght i the term that most people use when

g [they mearmass, The weight of an object is affected by gravity; the

. mass of aobect isnot. For example, the weight of a person on cath
.. might be120 pounds; that same person's weight on the moon would be
0 pounds. This difference is because the pull of grav1ty on the moon
isless than the pull of gravity on earth. A person’s-mass-on the earth
-and on'themoon would be the same. The metric system does not
"‘ifmeasure weight-it measures mass. We will use the term mass here,

Thezsymbol for gamisg.
The- symbol for kilogram is kg.

Halfa k]Iogram can be written as 500 g,orO ke
A quarter of a klIogram can be written as 250 g,or 0 Bkg

& o= o b b

__ Thereare 1 000 grams in one kilogrEm or‘l 000¢g= 1kg

I\Iaﬁs ,
‘ ()
Iogambor,
- Téxtbobk' " -
- Bagofsugar ....__. |
; Package o paper, T

Your OWN mass,

;'___;}DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

Fortt the followmg 1tems ESTIMATE the mass. of the obJect m -

kIIograms, then use the scale or balance to find the exact mass.

|  of the object. Write the exact, mass in the MEASUREMENT

column, Determme how cIose your estlmate ls

-~ Two:and three-fourths kilograms is written as 2.75 kg,

 THEKILOGRAM(kg)

 DEVELOP A FEELING FOR THE MASS OF & KILOGRAM R

. Using a balance or scale, find the mass of the items on the table,
~ Before you find the mass, notice how heavy the object “feels”
~ and compare it to the reading on the scale o balance.

THECENTER FOR VOCATIONAL EDUCATION

‘ o How Close;
- Estlmate Measurement Mere You";-\
W
.- Bag of rce, -
Bag of nails. L e o
Larg"epurseor,' ' .
briefease, e
.+ Another person, T
A few books. -

Exerclse "4
(contmued on next page



THEGRA\I (0
A DEVELOP A FERLING FOR A GRAM

,1. ‘Take a colored plastic cube. Hold it in your hand,
Shake the cube in your palm as if shakmg dice. Feel the
pressure on your hand when the cube I m motlon then
when it is not in motion, |

THAT IS HOWHEAVY A GRAMIS!

2. Take asecond cube and attach it to the first, Shake the
cubes in first one hand and then the other hand; rest
~ the cubes near the tips of your fmgers movmg your |
hand up & and down.

THATIS THE MASS OF TWO GRAMS!

" are, For each of the following iterms, follow the procedures

. Two thumbtacks,

DEVELOP YOUR ABILITY TO ESTIMATE IN GR AW

You are now ready to improve your ability o estxmate i
graums,- Remember how heavy the 1 gram cube i, how. heavy
the two gram cubes are, and how heavy the five gram cubes

used for estlmatlng in kllograms
 HowClose -

Bstimate Messurement. Wete You?-...

/)

Pencil;

Two-page letter -

3, Take fiv cubes n one hand and shake ‘th'em around.
THAT 1§ THE MASS OF FIVE GRAMS!

£.CENTER FOR VOCATIONAL EDUCATION .- oorermee .

andenvelope™ T
. Nkl
. Apple;

‘margatine,

Package of




 TEMPERATURE MEASUREMENT ACTIVITIES

- Degree Celsius

L DEGREE CELSILS () o |
| B. DEVELOP YOUR ABILITY TO ESTINATE IN DRGREES

Degree Celsius (°C) is the metric measure for temperature, | CELSIUS ,{u ‘
A. DEVELOP A FEELING FOR DEGREE CELSIUS For each item, ESTIMATE and wnte down how many degrees
: Celsius you think it is. Then measure and write the MEASURE.

Take a Celsius thermometer, Look at the marks onit, MENT. See how close your estimates and actual measure:

ments are.

1. Find0 degrees. How Close
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) Es(t“g*)‘“ W”(“fg)me“t Were You?
WATER BOILS AT 100 DEGREES CELSIUS (100°C) 1. Mix some hot and

2. Find the temperature of the room, ___°C. Isthe cold water in a
100m cool, warm, or about right? container. Dip yous

. finger into the
3. Put some hot water from the faucet into a container, water,
Find the temperature. _____°C. Dip your finger
quickly in and out of the water, Is the water very hot, 2. Pour out some of
hot, o just warm? the water, Ac}d some -
hot water. Dip your

4, Put some cold water in a container with a thermometer, finger quickly into
Find the temperature. _____°C. Dip your finger into the water,
the water, Is it cool, cold or very cold? |

. Outdoor tempera-

5. - Bend your arm with the inside of your elbow around the ture,
bottom of the thermometer. After about three minutes . ‘
find the temperature. °C. Your skin tempers- 4. Sunny window sill.
ture is not as high as your body temperature. 5. Mix of ice and water,

NORMAL BODY TEMPERATURE IS 37 DEGREES 6. Temperature at
CELSIUS (37°C). . floor,
ATEVER 18 39°C. \ \ 7. Temperature at

A VERY HIGH FEVER I8 40°C, celling.
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OBJECTIVES

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

o  Giyen a mefric unit, state its use in this
oceupation,

¢  Given a measurement task in this occupa-

tion, select the appropriate metric unit
and measurement tool.

SUGGESTED TEACHING SEQUENCE

1, Assemble metric measurement tools (rulss, |

tapes, Scales, thermometers, etc.) and
objects related to this occupation.

9 Discuss with students how to read the
tools.

3. Presént and have students discuss
Information Sheet 2 and Table 2.

4, Have students Jearn occupationally-
related metric measurements by complet-
ing Exercises 6 and 7.

N S e

e

METRICS IN THIS OCCUPATION

Changeover to the metric systemis under way. Large corparaut/fiszare already using
metric measutement to compete in the world market. The metricssbapsrhas been used in
various parts of industrial and scientific communities for years. Leg: ion, passed i
1975, authorizes an arderly transition to use of the metric system, A% sinesses ast
industries make this metric changeover, employees will need truse Anetrt: measurerzent
in job-related tasks.

Table  lsts those mettic terms which are most commonly uséa y-this occupation:
These terms are replacing the measurement units used cureently. W..» s of job-
related tasks use measurement? Think of the many different kinds off+ - wements you
now make and use Table 2 to discuss the metric terms which replact® ¥om, See if you
can add to the list of uses beside each metric term,

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

YHE CENTER FOR VOCATIONAL EDLCATION




METRIC UNPTS FOR RECREATION AND TOURISM

Quantity : Ubst Symbol Use - B
Length ' mifinpstre mm Ammunition; sp reading.
ll metimetre em Camp cots; sleeplng bm,hm,bows,mgeﬁ, ski equipment; golf clubs,
‘z n;;t;r;_ m J' Faitways; boita and canoes;leaerss temmis cousis, target distanees.
. illowire - km Giving directli; travel distanee; momaywalking trais. '
hren R — o ‘i cont ot b g,
| ipzmete n’ Pool tabes; skating inks; bowing allge; tenni cots,
_lzmuﬁg ha Golf coumes;m]f tifle, and archesy ranges; ;mk Uex.
Volume/Capacity ‘ Lﬂmn ml Se:7ings; recimess precipitation,
M’ ] Bait and bailinguckets; fuel tarie; v.ater tarfm: thermos bottles,
lole " Svimmiog pock. T *
Mass e g Lures; sinkers; golf clubs; tennis rackets.
 Riogrmn kg Camp cota; tents; sleeping bags.
Temperature ‘;@eﬁehius % Outdoors; guest tooms; kitchen; faod storage.
Speed/Velocity [ ﬁbautm per hour Jam/h Trave time; speed limits; wind'speeds,
v ‘n_&tmper second - mfs Muzzle, arrow. velocities.
Application Rates 1— . ‘ R
Dry or granular ‘ i per square metre glm2 Seed; fertilizer; pesticides; cleaning powder,
Liquid WM pet hectare kg/ha Seed; fertilizer; pesticides.
millilitres per square metre 'ml/mz Fertilizer; pesticides; clénning solutions,
{ itoes per square metre o Soil sterilants; liquid fertilizer; pesticides,
\ Feesper hectare 1ha- - o |
Dilutions ot Conceniates . | .
Dry mixes g kilogeam glkg Pesticides; fertilizer; cleaning powder; recipes,
Liquid | grsmarper cubic metre | g/m3 v ,‘Séidbed‘pmpmtion;comput..
wilEHres per litee mifl Fertilizer; pesticides; cleaning solutions; recipes, B
| Eeeperkilolitre I Chemiesls (for swinaming faeiitie).
|- gmemeper litre gl Pertilizer; spraps; pesticides; cleaning solutions;recipes;
iingrams per kilolitre kgl Chemicals (for swimming facilities).
ij' mn ” ‘ N Bow draw force; fishing line,
-centimetres per metres em/m Rifle, hnndguu, and atrow ttajectories,

PORRITR,

 Table 2



U

TRYING JUT METRIC UN:TS

o gie-vou practice with metric unit st estimise the measure- Estimate |  Actual
ments of the items below. Write down yo. test guessvext 1o the item. :
Then acsually measure:the item and write & s your answers using the, 16, Swimming pool
correct mefz symbols, The mote you piz:tice, the easier will be.

%" Storage hox
Estimate Actual ~
28 Bait bucket
Length - .
1, Dimensmmns of sellingiarea i Insulated Jug
9, _Zength ofdisplay area 20. Popcon box
3, Length of selling counter 2L Fire extinguisher
4. No.l:driver
L 22. (s can
3. Golftee
Mass
6. Tennis racket 93, Knapsack
7. Distance to next town 24, Tent
8. Amow %.  Sleeping bag
9. Target bow 96 Bowling ball
Area 7. Golf tee

10, Selling area '

11, Stotage space' 2. Bicycle

19, Tennis coutt Temperature

99, iGuest room
13, Campsite
30, Outside
— 14~ ~Pool table- -~
| 31, Swimnging pool B
Volume/Capacity —
15, Camp stave fuel tank 31 Eatingares
Exercise:&

[ -"TA "THE CENTER FOR VOCATIONALSEIUCATION




* BIEASURING WITH METRICS

B

It is important to-know what metric measurement to use. Show |

what measurement 10 use in the following sizutions.

18,

Capacity of boat motor fuel tank

1. Tength of a target bow

2. Capacity of an ice cream cup

19,

Length of the first hole of a golf
course

3. Length of a ski pole

20,

Area of archery or rifle range

4. Capacity of a bailing bucket

. Center'height of family tent

5. Massof a Dipsey (hass) sinker

2.

Capacity of small row boat

6. Mass.of z1ishing lure

7. Test stremgth (mass) of fishing
line

8. Capacity uf:acan of gun cleaning
solvent

9. Mass-of small:bag.of grass seed

10. Temperature.of swimming pool

11 Distance to nearest:state park

12. Length of adult size:sleeping baz

13. Area of ping pong table

14. Temperatum:ofrrefrigemted,fowi
storage

15. Maximum freeway-speed limit

16, Applicationmateaf fertilines |

17, Applicationate of Zswimming
pool chemical

91“““']{

J

[T

=

i

r

Exercise 7




- UNIT

ORJECTIVE L

The student will recognize and use met:
 ric eguivalents.

¢ Given ametric unit, state an equivalent
in & larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets
(3~-8) and the associated Exercises
(8-14). one at a time,

2. Asisoomas you have presented the
Information, have the students comple
seach Exercise, . :

- 3. Check their answers on the page titled
© ANSWERS T0 EXERCISES AND
TTEST.
4. Test performance by using Section B of
“Testing Metric Abilities.”

METRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

>

R

Ll
('12345'6 123*445

Look at the picture of the nail next to the ruler, The nail is 57 mm long. This is 5 cm+ 7 mm,
There are 10 mm in each cm, so0 1 mm = 0.1 cm (one-tenth of a centimetre), This means that
Trom=0.7cm, 5057 mm = Hem +7mm
' = 5em+0.7 cm
= 5.7 cm. Therefore 57 mm is the same a5 5.7 cm.

Now measure the paper clip, It is 34 mm. This is"-fhe same.as 3 cm ¥ mm. Since each
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = em. So, the paper clip is

3dmm= Jem+4mm
= Jem+0.4 cm '
= 3.4 cm, This means that 34 mm is the same as 3.4 em. |

Information Sheet 3

Now you fry some,
a) 6mm= om e) 132mm = ___om
b)583mm=______em £) 8021 = mamemee CM
c¢) Y%mm= em g) 1400mm # e cm
d) 680mm= om h) 2307Tmm % e o

) W . THE CENTER FOR VOCATIONAL EDUCATION
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: (Metres, Centimetres, and Millimetres
L ,Th'ére are 100 centimetres in one metre, Thus,

‘ m=-3x10em= 200¢m,

3m= Jx100em= 300 ¢m,

Bm= §x100em= B800cm
~ 36m=36x100cm=3600cm.

.......

There are 1 000 millimetres in one metre, so

2m= 2x1000mm= 2000 mm,
dm= 3x1000mm= 3000 mm,
“6m= 6x1000mm= 6000mm,
24'm =24 x 1000 mm = 24 000 mm,

From your work with decimals you should know that

one-half of a metre can be'written 0.5 m (fivé-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 1000, So

0.75m= 0.75x 1 000 mm

. i—g—g-xIOOOmm

1000
= T5x 100 ™M

75x 10 mm
750 mm. This means that 0.75 m = 750 mm. -

n

n

N

J

Information Sheet 4
- Fillin the following chast.

Millltres to Litees
There are 1 000 milliitres in one litre. Thig means that

2 000 milliitres is the same as 2 litres,
3,000 ml s the same as 3 litrs,

4000 m is the same as 4 litres,

12' 000 ml is the same as 12 litres,

Since there are 1 000 mllhhtres in each litre, one way to change milli
litres to litres is to divide by 1000, For example,

. 1000
0 ﬂ 1000 ml = g0 litre = 1 litre.

2000 - -f-%g-g ltres = 2 lites

And, as a final example,

28000
8 000 ml Tdaahtres = 28 litres,

What if something holds 500 m!? How many ltres is this? This is
worked the same way,

500 ml =-1-g-:-))-g litre = 0.5 litre (five-tenths of a litre ). So 500 ml
is the same a5 one-half (0.5) of a litre.

Change 57 millilitres to litres.

STl =3 033 e 0057 ey st of

litre),

- - )
Information Sheet 5
Now you try some. Complete the following chart.

metre | centimetre | millimetre milllitres | * ltes
m o mm (ml) m
1 100 - 1000 3000 3
) 300 6 000
3 . 8
g 71000
5 000 03 .
T 300 0.3 R
08 ] il 35
06 600 09
| 25 % %0
‘38 148 N N
| 639 | 275 R
- Exercise 9 Exercise 10
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;thres to Mllhhtres | | Kllograms . 0 Grams

"What do you do if you need to change litres to nnlhhtres" Remember, To change kllograms to grams, you! multlply by 1 000
there are 1 000 millilitres in one litre, or 1 litre = 1 000 n,

| 4 kg= 4 x1000g=‘4000g,
o, o 93 kg=23 x1000g=23.000¢,

I 075kg= 075x1000g= T50g |
» 9 lites= 2 x1000ml= 2000 ml, \_ Y,
T lites=T7 x1000ml=7000ml , Information Sheet 8
13 lires=1¢  x 1000 ml=13 000 ml, . Complete the following chart,
- 0.65litre = 065x1000ml= 650 ml. ‘
L . - J kilograms grams
b Information Sheet 6 kg g
~ Now you try some. Complete the following chart,
T | 7 7000
: 1
. litres millilitres
i e 25000
| ml ‘ 0
0.63 .
§ e 17 Exercise 13
16 : \
BI Changing Units at Work
gga Some of the things you use in this occupation may be measured | in
1480 Exercise 1 different metric units. Practice changing each of the followmgto
- ‘ -~ mettic equivalents by completing these statements. -
: ‘ . . , a Joly ¢m of rope s ‘ - m
.There are 1 000 grams in one kllqgram. This means that 01260 m of chemical s ‘ |
‘ . ¢ )10 cm diameter ball s _ mm
2 000 grams is the same as.Z‘k‘llograms, | 42500 gofseedis kg
5 000 g is the same as 5 kg, | " ¢)2000 kg of sail s _ _
00 gis th 0.7 kg, and s0 on, £ )2m board is _ e mm
700 g is the same as 0.7 kg, and so on ¢ 0 g ofseed : ‘ "l
To change from grams to kilograms, you use the same procedure for h;gs;‘;ffffzﬁg;z;r B — I:rgn |
hanging fr mmllhh tres to litres. ‘ ,
.,__..J___,_gg " . . J j-)2.400 rom_canves Jength.is S em
S Information Sheet 7 k)2 kg sleeping bagis___ £
Try the following ones. | )3mleaderis____ - : om
e | ogam | | m) 0.5 lite of concentratels ___ ml
P kg n ) 30 mm length hook is cm
0)bmeanoeils_ | om
4 000 4 ‘

Exercise 12
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UNIT 4

SELECTING AND USING
METRIC INSTRUMENTS , TOOLS AND DEVICES

OBJECTIVE Selecting an 1mproper tool or mlsreadmg ascale can result in an improper sales form,
, ; { damaged materials, or injury to self, fellow workers, ot patrons. For example, if too much
¢ student will ’ '
inStruTﬂ?ensttsu tozisw;ln Eem?fmf  chlorine is added to pool water, i injury to pafrons could occur, On the other hand, addition
sirement ta;ks i ihis occupation of too little chlorine creates a major health hazard Here are some suggestions:
' 'GiVen‘metn'c and C!xstomm too{s, 1. Find out in advance whether Customary ot metric units, tools, instruments, or
ﬁt;‘f;:‘;tz't ;2 ‘::gcé:'s &gﬁ;’mﬂ“ products are needed for a given task. ‘
0 Giveng measurement task, select 2. Txaminethe tool or instrument before using it,
and use an appropriate tool, in- \ - ” ‘
strument or device, 8. The metric system is a decimal system, Look for units marked off in whole
»  Given g metric measurement task, judge numbers, tens ot tenths, hundreds or hundredths.
- the metric quantity within 20% and o - o |
;\ measure Within 2% accuracy. : 4, Look for metric symbols on the measuring devices such s I, m, ke, g, l.
. | 5. Some products may have a speclal metnc symbol such a5 a block M to show
SUGGESTED TEACHING SEQUENCE | they e melic. | o
“ 1 Astemble metrc and Customary mes 6. Practice selecting and sing measuring devices,

suring tools and devices (rules, scales,
~ °C thermometet, tapes, measuring cups,
. trundle wheels) and display in separate
groups ot learning stations,

9. . Have students examine mettic tools and
instruments for distinguishing character-
istics and compare them with Customary
tools and instruments.

M&M@ts_uerbally_descnbe charac
‘ tenstlcs

4. Present or make available Information
Sheet 9,

B Mix metric and Customary tools or

equipment at learning station. Give | | ‘

students Exerc1ses 15 and 16,

6 Test performance by using Section C
of “Testing Mettic Abilities.” = K

YA THE CENTER FOR VOCATIONAL EDUCATION | ‘ - Information Sheet 9




"’WH.ICHTOOLS FOR™TH

JOB!

| MEASURING PN
RECREATION AND TOURISM

3 ““Practice and prepare to demonstrate your ability to identify,
. select, and use metric-scaled tools and instruments for the tasks given-

o the tasks below, estimate the metric measwement and verify

the estimation by meastiring to the precision of the instrument being

- THE CENTER FOR VOCATIONAL EDUCATION

~ below. You should-be able to use the measurement tools to theappro- | yed
priate precision of the tool, instrument, or task. -
| _ Estimate Verify
© 1, Measure target distance for golf, rifle, or archery range, |
1. Temperatures of:
2. Calculate the quantity of chloring needed for average size 2. Dining room
swimming pool.
b Outside
3. Determine the mass and volume of a No. 8 ice cream scoop.
- ¢. Refrigerated food storage
~ 4, Check proper temperature for an indoor ice rink, )
: | 9. Distance to nearest park
5, Determine the barrel length of a shotgun,
o 3. Dimensions of volleyball or |
6. Adjust the height of clt of reel and rotary mowers, badminton court:
7. Calculate the amount of fertilizer needed for a golf course. & _ Length
b. Width |
8. Weigh a bowling ball. | St ot et '
9, Measure distances on a map. ) T
o 4. Capacity of soft drink dispenser
10. Change spark plug(s) in small engine. - Vi of b ot i f
g 11 Detenhine the parking area available for visitors. ‘
I 6. Area of parking lot
12, Check temperature of guest room. T emof o cout
13, Determine the distance to the state capltol . T
- 8. Capacity of swimming pool
9 Temperature of swimming pool
10. Volume of chlorine needed for
. swimming pool
1. Masofabovlngbll | o
Exercise 15 Exercise 6.




OBJECTIVE

}

" The student will recognize and uge

metnc and Customary units interchange.

. ably in giving drrectrons, distances and
travel times. |

*  Given a Customary (or metric)
-~ distance, find the metric (or

Customary) equivalent on a map
or chart

’ Gwen 2 Customary unit, state
the replacement unit,

o Given n_rnetric (or Customary)
distance, state the appreximate
~ Customary (or metric)distamee,

. SUGEESTED TEACHING SEQUENCE

1. issemdble brochure, maps andxcharts
. dbrecreational areas.

2. Tresent or make available Informa.
tion Sheet 10 and Visua 1,

'3, Have students find approximate metri
Customary equivalents by using
Exercise 17

(METRIC-CUSTOMARYEQWIVALENTS '

| ments for Customarg-unitsare.* This table:can be used ith Exerclse 17, Part 1 and Part 3 The .

During the transrtron period there will be a need for fmd ing equivalents between sy stems L
Conversion tables list calculated equlvalents between the two systems. When a close equrvalent
is needed, aconversron table can be used to fmd it. Follow these steps:

1, Determme 'whrch conversron table Is needed, '

2, Lookup the known number in the apprc)prlate column if not hsted find numbers you
can add together to make the total of the known number ‘

3. ‘Read the equrvalent(s) from the next column

Table 3.0n the next page. grves an example ofa metrlc Customary converslon table whrch
you can use forpractice in fmdmg approxlmm equlvalents Table 3 can beused wrth Exercrse
17, Part 2 and Part 3. -

Below is 2 rableof mekric- Customaryeequlvalents which tells you what:the metnc replace

symbol ¥ mems “nmrly equalto.” L

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

¢, THE CENTER FOR VOCATIONAL EDUCATION

1 em ~B:39 inch

1em® ~ 0,06 cuin
Im*~353cuft
Im* 13 cuyd

1inch = 2 5&cm

1cuin>16.4 cm’
Tout>003m'
leuyd >08m’

ml*09tp

Im¥3%fet  lfoot~03m Im=00Mby 1thpsloml
Im~109yards  1yard~09%m 1= 38800 1l oz 99,6ml
1km>0.62mile  1mile~16Tkm Clx42eups  Teupx2Tml
lem* ~016sqin  1sqin%65cm’ Lx2ipts = 1pt>0471,
Im?~108sqft  1sqft~009m? 11=106qt  1qtx0951
Im!~12sqyd  1sqyd ~08m? %026l lgl> 3191
|~-Lhectarex 25.actes_ Lacre > (.4 heetare 1 gam > 003500~ 1023.283¢

1kg=221b

L metric ton 2205 1b
1 kPa % 0,145 psi

_ l'Adrpledlrom Le(sMeasuro Metrie. A Teachers!ntroductron to Melric Measurement, Diision of Education
@sag nand Renewal, Ohlo Department of Edutatlon 658, Front Street, Columbus OH. 13215, 1975,

1 tsp Qo ml

11b 045k

1ton = 9072 kg -
1 psi  6.895 kPa

© Information:Sheet




ARENTON

5 0 5 2

L 1 L]

0

L

C

OOPERSBURG

' Jobs in recreation and tourism require that you know distances and travel times. Above you are given amap, First estimate, '

[ , M.‘.,,‘,N 1m5ﬁ1£5kmmwh»_... -

kmfh

o lmileisaboutl.ﬁkm. o
1 kilometre is about .6 miles.

o i 6. -Coopershurg lo Monlonlvia@}

| W - THE CENTER FOR VOCATIONAL EDUCATION

ullToxt Pr

then verify. by measuring, the distances between certain points. Based on your measurement, give the speed (or travel time)
required to that distance, ‘ : . SCALE
. 0 § 0. .15 2
Distance (km) Speed (km/h) Time () | - 5 I
Estimate Actual (approx.) : T
SCALE: - One:inch equals approximately 8 3/4 miles.. .-
L AotonteNewenseafdy Bhmp e T
b .-\ronmnm\\'eawn[via@) 1h 0 5 101620
3. Weaven mllauckville(via@. @) ) ‘ Ih m
d.Coopershurg tolluuckvillv(via@) ' 55 km/h SCALE: One centimetre equals
5. Hoskinson toGreenviIle(vin@) 13 min appraximdtely5kﬂometlés.“‘ )
| 90 kg e

Visual 1



1 You are workmg m a state park or recreation lodge. Wlth the
o ‘.change to metric ‘measurement some of the things you order
. sell oruse are ‘marked only in metric units.  You will need to be
- familiar with appropriate Customary equivalents i in order to com-
 municate with customers and suppliers who use Customary umts
To develop ‘your skill use the Table on Information Sheet 10
- andigive the: approsimate metric quantity (both number and umt)
- ‘for each of the followmg Customaxy quantmes. |

 Cutomay Quatty

~ Metric Quantity

)01b:spookof fising line |

Nt

b )94l 0. can of solvent

cl)‘stb.*bagofgiajss}seed :

d) 28 n. shotgun barrel

e) 164, cance

£) 20 mile guided tour

N’ )’8 tt. by 10 £t. wall tent

~ h)40km* '\-“:'mi‘les' i ‘)"__100‘mue‘s.=‘i}_,

i

”_a)Two5gal cansofchlorme S
- b) One 104, by 18 ft. umbrello tent- -

¢ ) Twelve 64 in. target bows:

) Five § lb ‘hags of popeorn

‘e ) Five.cases of 61 oz ¢ans of pop‘ “

3 Complete the Requlsltlon Fonn usmg the 1tems hsted Convert
~ the Customary quantities o metric before ﬁlhng out the form.
| .Complete all the information (Date For, No., etc.) | |
_Orderthe followmgltems. L \

- REQUISITION

b) 2 e nsulated jug

i ) 1pt. of pesticide

I )*Ain. pipe-

k) Bacreplot "~ .-

') 12 0z tennis racket

m)5 Bt ski

n) 4 qts. of coffee

0 ) 100.5q. ft. of canvas

(RS

I Mo Dat£Wanted R

‘ Dqliverto

S

2. Usetne information from Visual 1 to convert th‘e‘following: |

a ) 5 miles km

d) Omph=  kmh

b} 10miles I

e) 55 mp.h. = km/h

f) Mkmh = mph

| approved by

“Requested by

W THE CENTER FOR VOCATIONAL EDUCATION




; One knlogram is about the mass
Cofe

~ [A] nickel

\ [B] apple seed

[C] basketball

[D} Volkswagen " Beetle"

. A square metre s about the
area of:

[A] this sheet of paper

" [B) acad tabletop

| , [C] abedspread
(D} apostage stamp

. The mass of tleeping bags is
measuted in:

o (A] kilograms

W[B] litres o

‘ | [C) kﬂohtrés

(D] metres

. Golf falrway lengths would normally
be gwen in:

(A] hectares

[B] centimetres

o [C] metres

(D).millimetres._..

8, The correct way to write twelve
- thousand millimetres is: -

(A] 12,000 mm,
[B] 12.000 mm
(€] 12000mm
(D] 12000 mm

SECTION B

1. Fifteen litres of water is equivalent

to:

[A] 15 millitres
(B] 150 mﬂliﬁtres
[C] 15000 millilitres
[D] 1500 millilitres

8. Five hundred millilitzes of water
is equivalent to:

[A] 50 litres
[B] §litees
€] 0 litre
[D] 500 litres

SECTION C

9, To measute in grams you would
use a:

[A] scale,

[B] container
{C] rule

(D] pressure gage

11 Estxmate the length of the Ime :

segment below

—
1

- ‘
[A] 23 grams
(B] 6 centimetres
[C] 40 millmetres
(D} 14 paseals

12, Estimate the length of the line
segment below:

—

[A] 10 millimetres
(B] 4 centimetres
[C] 4 pascals

D) 23 milligrams

SECTIOND

13, The metric unit which replaces
the fluid ounce is:

[A] hectare

(€] millfitre
[D) kilolitre

14, The metric unit which replaces
the gallon is:

{A] cubicmetre «
(B] litre
[C] kilogram

this conversion table to
answer questxons 15and 16
km o omiles | km o miles |
10 62 Lo, 08 |
0 124 | 2 12
30 18.6 3 19
40 49 4 25
50 11 581 |
60 373 6 3
70 435 1 43 |
80 497 8 50 |
% 59 | 9 b6
100 62.1

15, The equivalent of 90 kmis:
(A] 859mls
[B] 90 miles
(0] 249 mils
(D] 621 mies.

16, The equivelent of 45 kmis:

[A] 45 miles
[B] 30 miles
[C] 15miles
D] 28 miles

. The correct way to write twenty
grams is:

10, To measure in millimetres you
would use a:

[A] scale
(B] mle
[C] container

[D] pressure gage

GENTER FOR VOCATIONAL EDUCATION
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ANSWERS TO EXERCISES AND TEST | %o

EXERCISES | THRU 6 Exetcise 10 Fxereise 13 : Part 2,
The answers depend on the items _
used for the activities, milllitres 1 Btres klloﬁléﬂms ETiEmS z; flsﬁkrknm 2; }g 21{)&:‘
 EXERCISE T | L | : == ) bumies  h) Ymis
" Currently accepted metric units of 3000 | 3 1{ (11‘ T d) 6dkmh i) 4mph.
measurement for each question are 6000 (6) - e) B8kmh j) 160km
shown in Table 2. Standards in each B0 |8 (25) 25 000
occupation are being established 15000 (1) 0.4 (400) |
NOW, 30 answets may vary. T 0.63 (630)] s,
EXERCISE 8 300 83 0175 s a) 189 litres ¢) 162.56 em
. 00 | (0.0) : b) 305mby d) 2.5k
a  26em e 132em E 14 ¥ 2 kg
b B3em ) 802em o) [ 05 | HEEZ  549m e) 1M6m
¢) 94em g 1400em 250 | (0.25) a) im i) 1000cm
d 680em b 2307 cm (470) | 047 b) 0351t §) 20em
EXERCISES 9 THRU 13 275 (0.275) ¢) 10mm k) 2000¢ TESTING METRIC ABILITIES .
d) 25k 1) 300cm L 9 A
“Tables are reproduced fn total. An- Fyereie 1] e) 2% m) 500 ml - :
swers are in parentheses, — £) 2000mn n) 3em 2 3B 10. B
, | litres | milllitres ) 05k o) 500em 3 A 11. B
- Exercised | ml ﬁ 560 ) 4, C 12. A
metre | centimetre | millimetre 8 8000 ) "'g % D 13, C
6 D 14 B
‘_m cm mm 5 (5000) EXERCISES 15 AND 16 T 5 A
1 100 1000 46| (46000) The answers depend on the . C 16 D
5 00 2000 (32) | 32000 items used for the activitis,
S N AL = {ggg;
I e — s
(3) (500) 5000 ' i T
o = m(gggj) e a)]f o h) TSR
. - a g .08 litres
0.6 (60) 600 | grams | kilograms b) 2664ml 1) 0.47litre
(0.025) 25 2 g | ¢) 225kg  j) 127em
(0.8} (14.8) 148 | 001 4 d) Ml2em k) 2ha
16.39) 639 (6 390) 5000 | 9] ;e; gZSSEm in; f36986mg -
23000717 33) g) 244mby n) 88 i
LI 3Bm o) 9’
300 | 109 '

-\ 275 | (0.073)
wﬂmm FOR VOCATIONAL EDUCATION
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

*Nesting Measures, set of 5,
50 ml- 1000 ml

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

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

.. Dry Measure, set of 3,
50, 125, 250 m)

Plastic Litre Box
Centimetre Cubes

IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Sticks Bathroom Scale
Rules, 30 cm "‘Kllogram Scale
Measurmg Tapes, 150 cm *Platform Spring Scale
Helght Measure ?0 Caa;glct}éy
*Metre Tape, 10 paCl
\ Trun:llea\%%eel . Balance Scale with 8-piece
*Area Measuring Grid mas ¢t
| g *Spring Scale, 6 kg Capacity
VOLUME/CAPACITY TEMPERATURE

Celsius Thermometer

§ THE CENTER FOR VOCATIONAL EDUCATION

4 The Ohio State Unweryity

~

+ 1960 Kenny Road + Columbas Do 4310

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by “."”

A Assorted Metric Hardware~Hex nuts, washers, screvs,

.~ cotter pins, ete.

rnge’

thermometer

==

cooling systems, etc.

Drill Bits~Individual bits ot sets, 1 mm to 13 mm range
Vernier Caliper-Pocket slide type, 120 mm range
Mlcrometer-Outslde mlcrometer caliper, 0 mm to 25 mm

Feeler Gage~13 blades 0,05 mm to 1 mm range
Metre Tape~50 or 100 m tape
Thermometers—Special purpose types such as a clinical

‘Temperature Devices—Indicators used for ovens, freezing/

I, Tools—Metric open end or box wrench sets, socket sets,. -

hex key sets

d. Weather Devices~Rain gage, barometer, humidity, wind

velocity indicators

K. ' Pressure Gages~Tire pressure, air, oxygen, hydraulic, fuel

ete,

. ' Velocity~Direct reading ot vane type meter

and storing liquids

L

* M. Road Map—~State and city road maps
N, Containers—Buckets, plastic containers, ete., for mixing
0

. Containers~Boxes, buckets, cans, ete., for mixing and

storing dry ingredients

Most of the above itenis may be dbtained from local industrial,

metric measurement devices.

e SRR o 8 Ty Wy it 1 iy SN 3§08 R Rty e n s T oibags st et Wit et P e g RS s R b

- hardware, and school suppliers. Also, check with your school district's
-math and science departments and/or local mdusmes for Joan of their

<

g

lMeasuring devices currently are not available. Substitute devices (i.e., thermometer)

may be used to complete the measurement task,

- Tools and Devices List -
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