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ABSTRACT
Designed to meet the job-related metric measurement

needs of horticulture students, this instructiomal package is one of
four for the agribusiness and natural resources occupations cluster,
part of a set of 55 packages for metric instruction. in different
occuipations. The package is intended for students who:already know
the occupational terminology, measurement terms, and tools currently
in use. BEach of the five units in this instructional package contaips
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 evaluaticn items, a page ¢f answers to

- the exercises and tests, a list of metric materials needed for the
activities, references, and a list of suppliers. The material is
designed to accommodate a variety of individual teaching and learnipd
styles, e.g., independent study, small group, or whole-class
activity. Exercises are intended to facilitate experiences with
measurement instruments, tools, and devices used in this occupatiqn
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 uhit 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 notatiom 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 occupational measurement ‘tasks. It also
provides exporience in comparing metric and customary measuremeat
instruments. Unit 5 is designed to give students practice in
converting customary and metric measurements, a skill considered
useful during the transition to metric in each occupation. (HD)
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.~ quality -of the microfiche and hardcopy reproductions ERIC makes available via the ERIC Document Reproduction Seﬂice.(EDRs)_.}
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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 teachers, reviewed by experts, tested

in classrooms in different parts of the United States, and revised before
‘ dlstrlbutlon. :

‘ lves, learning activities, and supporting information in the form of
text, exercises, and tables, [n addition, suggested teaching techniques

' 1tems, a page of answers to the exercises and tests, a list of metric
matetials needed for the activities, references, and a llst of suppliers.
Classtoom experiences with this instructional package suggest the

following teaching-learning strategies:

1, Let the first experiences be informal to make learmng the metric
system fun, -

objects. Everyone should leam to “think metric." Comparing
metric units to customary units can be confusing.

- & Students will learn quickly to estimate and measure in metric units
| by “doing.”

Students should have experience with measuring ac 1v1tles before
getting too much information.

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

. Teach one concept at a time to avoid overwhelmmgstudents 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,

‘umts their symbols, and measurement instruments: and to developa
set of mental references for metric values The metnc system of nota
0ol explamed '
ERIC -

Each of the five units of instruction contains performance Ob]EC

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

Stidents lear better when metie unis are compared to familiar

This unit enables students to become familiar with the basic mettic

Unit 2 provides the metric terms which are sed in this occupation
and gives experience with occupational measurement tasks.

Unit 3 focuses on job-related metnc equivalents and their relatlon
ships.

Unit ¢ prowdes expenence with recogmzmg and using metric

- instruments and tools-in occupatlonal measutement tasks, [t alsopro -

vides experience in comparmg metric and customary measurement n-
struments.

Umt5 I deugned to gwe students practlce in converting custom-
ary and metric measurements. Students should leatn to “think metric” -
and avoid comparing customary and metric-units, However, skill with
conversion-tables will be useful durmg the. transntlon to metnc in each -

.occupation.

Uslng These Instructional Materials

This package was designed to help students leatn a core of knowl
edge about the metric system which, they will use on the job. “The
exercises facilitate experiences with. measurement mstruments, tools,
and devices used in this occupation and ]obrelated tasks of estimating "

~and measurmg

This mstructlonal package also was deugned to accommodate a -
vatiety of individual teachmg and Iearmng styles, Teachers are encour
aged to adapt these materials to their own classes, For example, the
information sheets may be given to students for selfst tudy. References

. may be used as supplemental resources. Exetcises may be used in inde-
pendent study, small groups, ot whole- class activit ties, All of the _

materials can be expanded by the teacher.

~ Gloria S Cooper
Y Joel H. Magisos
' Editors

This publication was developed pursuant 10 CORLIECY Ne, ORC0.74.9335 with the

© Bureu of Occupauonal ang Adult Education, us. Department of Health, Educe .
tion and Walare. However, the opinions expressed heréin do not necessarily ©
- reflect the. pOSIION o policy of the US. Olfice of Educauon ang Ao ofhoal |
endorsemeru by rheUS Olllceor Educauon should bemlerred IR (R
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UNIT

SUGGESTED TEACHING SEQUENCE

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

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

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

Set up the equipment at work stations
for use by the whole class or as individu-
alized vesource activities,

 Have the students estimate, measure, and

record using Exercises 1 through 5.

" Present information on notation and

make Table 1 available,

Follow up with group discussion of

activities,

#Other school departments may have devices which
- can be used. Metric suppliers are listed in 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 Jisted here.

) EXERCISES
SKILLS R ‘
Linest Arer | Volume or Capacity Yt Temperature
(pp.3-4) (pp.5+6) (pp.78) (pp.8-10) (p-11)
1. Recognize and use the millimetre (mm) | square cubic centi- gam () degreeCeluus
unit and its symbol for: cntimetre | metre em’) ‘ ' (c)
centimetre (cm) (cmzl Kllogram  (kg)
2. Select, use, and rend the : "] cubic metre .
Appropriate measuring metre  (m) sqtare (m?)
instruments for: metre ‘
) | e 0
3. Stateorshowa :
physical reference for: miliilitre (ml)
1, Estimate within 25% | height, width, or the area of capacity of the mass of abjects | the temperature of
of the petual measure length of objects agiven surface|  containers ingramsand kil | the alr or a fiquid -
' grams
5. Read correctly metre stick, metrie measurerments | 3 kilogram scals A Celsius thermometer
tape measure, and on gradusted and a gram seale
metric rulers . volume measur-
S ing devices
RULES OF NOTATION

L. Symbols are not capitalized unless the unit is a proper name (mrn not MM).

Symbols are not followed by penods (m not m.).

A space separates the numerals from the unit symbols (41 not 41)

. - Spaces, not commas, are used b separate large numbers mto groups of three
digits (45 271 km ot 45,271 km)

6. Azero precedes the decimal pomt 1f he number is less than one {0. 52 g not 52 g)

2,
3. Symbols are not followed by an'g for plurals (25 gnot 25 8. -
4
5

. Litr and metre can be spelled elther vnlb an -re Or €1 endmg
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METRIC UNITS, SYMBOLS, AND REFERENTS

Quantity Metric Unit Symbol | Useful Referents
Length millimetre inm Thickness of dime or paper
clip wire
centimette m 'Width of paper elip
- Cmetre Jm | Height of door about 2 m
kilometre km 12-minute walking distan'ce
Area suare : Area of this space
centimetre om’
squaré metre m' | Avenof card table top
- hectate ha Football field including sidelines
and end zones  —
Volume and millilitre m Teaspoon is 5 ml
Capacit
apaclly litre l A little more than 1 quart
cubic o
centimette e’ Volume of this container
cubic metre m’ Alittle mote than a cubic yard |
| Mass milligr—am mg Apple seed about 10 mg, grain of
salt, 1 mg
gram | Nickel about 5 §
ki'agram kg Webster's Collegiate Dictionary
mettic ton | '
(1 000 kilograms) |t Volkswagen Beetle
X THE CENTER FOR VOCATIONAL EDUCATION Table 1-a

METRIC PREFIXES

1000000210° | mega {m¥ga) M
to=10 | Wo(3 . |k

U000 | o) | b
10210" | deka (dékh) da

Base'_Un'it 1210°

o.i:ld".w deci (d6') d
0107 | wmti@l) | o
0001107 | il (il i

0000001 210" | mieeo (i) | . ¢

Table 1-b .




'Metre, Centimetre, Millimetre

1, THE METRE (n)

PRI,

A. " DEVELOP A FEELING FOR THE SIZE OF A METRE

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

THATIS HOWHIGH A METRE I8!

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

THATIS HOW LONG A METRE I8!

~ THE CENTER FOR VOCATIONAL EDUCATION

LINEAR MEASUREMENT ACTIVITIES

B.

3. Choose a partner to stand
ab your side. Move apart
s0 that you can put one
end of a metre stick on
your partner's shoulder
and the other end on
your shoulder. Look at
the space between you.

THAT IS THE WIDTH OF A METRE!

DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability to estimate in metres.
Remember where the length and height of a metre was on your
body.

For each of the following iems:

Estimate the size of the items and write your estimate in Ithe
ESTIMATE column. Measure the size with your metre stick
and write the answer in the MEASUREMENT column.

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

How Close
Rstimate Measurement Were You?

(m) (m)
Height of door knob
from floor.

Height of door., —

Length of t-able.
Width of table. | —

Length of wall of
this room,

Distance from
you to wall,

Exerclse 1

X (contmued on next page) - -




L THE CENTIMETRE (cm) 0. THEMLLIMETRE (nm)

* There are 100 centimetres i one metre. If there are 4 metres and ‘: | There are 10 milimetres uin one cpntimét‘rp | Whéh é“mééqilr‘é.ment'l

3 centimetres, you write 403 em [ (4 x 100 cm) + 3 cm = 400 ¢cm ~ Dcentimetres and 5 millimetres, you write 25 mm [(2 ¢ 10 mm)
+3 o). | +5mm =20 mm +5 mm] There are 1000 mmin 1 m.

A, DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE A, DEVELOP A FFFL[N(‘ FOR THE SI/JE OF A NHLLI\{ETRE

1. Hold the metric ruler against the width of your thumbnail. - Usmgaruler mérked in rmlhmetres mezsure:
How wide s it? cm

Thickness of a paper clip wire. mm-

2. Measure your thumb from the first joint -

o Thickness of vour fingemail.

Width()f Yoo ﬁnggmail“ . mm

3. Use the metric ruler to find the width ol Ju oL
em

Diameter (widihjof a coin. e .mm

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

————————

Diameter (thickness) of your pencil,

O3 OT S CS B e

l}

Measure your wrlst W1th a tape measure, What is the distance
around it? om

- Width of a postage stamp. — . mme

I

6.~ Usethe tape measure to find your waist size.~ "em ‘ B

B.  DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES - Youure now ready to estimate in millimetrés' For éach 6f th

You are now ready to estimaie in centimetres, For each of the metres.

following items, follow the procedures used for estimating in o ‘ :
metres, : ' Estimate  Measurement - Were You"
‘ How Close o | (mm) . (mm)
Estimate Measurement Were You? 1. Thickness of a
(cm) (em) nickel,

1. Length of a paper

i .2, Diameter (thickness) |
“e of a bolt —
2. Diameter (width) % Lengholabol,
of a coin. ‘ SRt . ,
3. Widthofa b g‘gj‘pgjam
postage stamp. ' |
L lenghofa - . Mikesoftoud I
pencil, . o ' \ | ' T
B Widthofashest ¢ oo e e s 6 mggessofﬁl e e =

of paper.

 TME CENTER FOR VOCATIONAL EDUCATION



.‘"‘-AREA MEASUREMFNT ACTIV ITIES

k J&-Square Centlmetre Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE

SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO

COVER THE SURFACE.
THE SQUARE CENTIMETRE (em?)
A DEVELOP & FEELING FOR & SQUARE CENTIMETRE

1. Takﬂaulear‘plasticgrid, orv - grid on page 6.

2. Measure the length and wi i1,
squares with a centimet . (ler,

" these small

THAT.IS ONE SQUARE CENTIMETRE!

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

om?

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

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

squares does it take o cover the postage stamp?
2

SRS |

6. Placean 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 cent
metres. Length em;width______em,
Multiply to find the area in square centimetes, _

o X om = an’, How

“close are the answers you have in 6. and in 7.7

YA THE CENTER FOR VOCATIONAL EDUCATION

-J;‘:AJM!—‘

‘THE SQUARE MEYBE (nf)

"4, DRVELOP A FEELING FOR A SQU/\RF METRE

DBvELoRY oA ABILITY TO EST liATE N ISy

1L Tﬂpe four metre stlcks together # make a square whxch
3. Phee theéq\lare on the ﬂoorlnﬂcomer Step back af"ig

5. Place the gqare agamstthe botfo of adoor Qee hov"

CENTIWTRES

You are now yeddy to develop youe Ability to eshmate
in square-centjMetyes.

Remember the fize of a square centjrbyre, For each of he |
following iterss, follow the procedur@s used for eetlmatmg 111

metres, o
: "iHowCNse“
Estimate Megstrement ,_,Were.jf‘,lu?;}:

Book cover, e L
Photograph. A :
Wx_ndow pane gt -
desk top.

is one mefre long and one metig Yide.

2. Hold the gglare up with one slde o the f]oor to see ho\v
big it is. '

ook, See bow much floor spate 1t cavers,

4. Place the gtare over  table op desk to see how
much space tcovers Lo

- much of the door-t covers How many squaxes wou]d s
-take to codlt the d00r‘7 mz 5




"8, DEVELOPYOUR ABILITY 10 BSTIVATE IN SQUARE
oemEs

You are now ready to estxmate in square metres Follow the
procedures used for estxmatmg in metres,
How Close
Estimate  Measurer -4~ Were You?
m)  (m)
1. Door, :
2 Pullsheet of ,
© ' newspaper. —
3. Chalkboard oy
- bulletin board, -
4, Floor, -
5, Wall,
€. Wall'chart or poster
1. Side of file cabinet.

. \ '
- THE CENTER FOR VOC/: Kbk EDUCATION




VOLUME MEASUREMENT ACTIVITIES

Cublc Cen‘flmetre thre, Mllhhtre CUbIC Metre

o 0 CUBIC CENTIETRE (e
A DEVELOP A FEELING FOR THE CUBIC CENTMETRE

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

THAT [S ONE CUBIC CENTIMETRE! .

oo

Find the volume of a plastic litre box.

2. Place a ROW of cubes against the bottom of cne side
- -of the box. How many cubes fit in the row?

b. Place another ROW of cubes against an adjoining side
| of the box. How many vows (it inside the box
to take one layer of cubes? -

How many cubes in each row?

How many. cubes in the Izryer in the bottom of the
box?

c. Stand a ROW of cubes up against theside of the bos.
How many LAYERS would fit in thebox? ____

How many cubes in each layer?

E—————
t

How many cubes {it in the box altogether?

THE VOLUME OF THE BOX 1§
CENTIMETRES,

-~ d. Measure the length, width, and height of the box in
centimetres. Length _______cm; Width em;
height em. Multiply these numbers to find
the volume | m cubic centxmeires

ey S ———

CUBIC

Cemx mx m= om’,

Are the answers the same in ¢, and d.)

. THE CENTERFOR VOCATIONAL EDUCATION -

IL

B.  DEVELOP YOUR ABILITY TO ESTINIATE IN CUBIC ‘
CENTIMETRES

You are now ready to develop yourai anhty to est1mate -
in CLIblC centimetres. |

Remember the size of a cubi centimetre. For each of
- the following iterns, use the procedures for estimating in
mefres.
llowCloe
Esiimate Measurement  Were You? - -
() (en!)

. 1 Indexcard flle ) |

‘box.

9, Freeser container.

3. Paper clip box.-

4, . Box of staples. -

THE LITRE ()
A.  DEVELOP A FEELING FOR A LITRE

1. Take a‘one litre beaker and {ill it with water.

9. Pour the waterinto paper cups, illng 'each‘és fullasiyou
usually do. Howmany cupsdoxou e

THAT 15 HOW MUCH IS IN ONE. LITRE'
3 | FIII the htre container W1th riee.

THATIS HOWMUCH IT TAKES TO FILL SONE
 LIRE CONTATNER!




:ysB DEVELOP YOUR IBILITY TO ESTIIIATE IN LITRES

You are now ready odevelop your abrlrty to esllmale in
7 litres; To write two and one-half ltres, you write 2.5, or
- 2 litres.. To write one-hal litre, you writ te0.51 0r0.5

litre. To write two and three-fourths litees, you write

2.75 1, or 2.75 litres.

| "‘For each of the followmgr ems, use the procfdures for

estimating in metres. How Cloge
Estimate Measurement Were You?
| () ()

. Medium-size o

freezer container,

. Large freezer
container.-

. Small freezer
container,

4... Bottleotjug....

- ‘?m.l THE'l\ﬂLLILI’PRE ()

 There are1000 millilitres i ore litre, 1000 ml= 1l1tre. Hal
. alitre is 500 millilitees, or 0.3 litre = 500 ml

A, DEVELOPAFEELING FORAM[LLILITRE “
I Examinea centimetze cube, Anythmg which holds

1cm? holds 1 ml.

Fill 2 1 millilitre measuring spoon with rice, Empty the
spoon into your hand. Carefully pour the rice into 2
small pile on a sheet of paper,

THAT IS HOW MUCH ONE MILLILITRE I8!

Fill the 3 ml spoon _witlr tice, Pour the rice into another
pile on the sheet of paper, '

~ THATIS5 MLLILITRES, OR ONE TEASPOON

. Soft drink can,

B DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRE

You e now ready to estrmate in mrllrlrtres Follow the
procedures used for eslrmatmg metres

llow Close :
Eslrmate Measurement Were You‘l
(mll Coml) |

Small juice can,

Caper cup or tea
cup,

Botle.

IV, THECUBICMETRE (n')

A DEVELOPAFEELINGFOR ACUBIC M‘ETRE‘ :

Place 200 metre square on the: floor nerct lo the wal
2. Measureame tre UP the wal, e

3, Prcture abox tlrat wouldlﬁ mto that space B
THAT 1 THE VOLUME OF ONE CUBIC METRE'

) DEVELOP YOUR ABILITY 10 ESTIMATE IN CUBIC \IETRES,

" For each of the follomng 1tems follow the estrmatmg proced

ures used: before

 How Close
Estrmate Measuremenl Were You°

) )
Office deslr.

File cablnet. |

Small room.

8 ‘J-'--M-I‘rll ‘the-15-ml:spoon- wrth rice: Pour the'rice 1ntoathrrd**"'”'" s

“prle on the paper.
- THATIS 15 MILLILITRES OR ONE TABLESPOON !

CENTER FOR VOCATIONAL EDUCATION




ASS‘(WEIGHT MEASUREMENT ACTIVITIES

Ki logl am, Gram

‘The mass of an object is a measute of the amount of matter in the -

lobjeol This amount is abways the same unless you add or subtyact some
matter from the object. Weight is the term that most people use when
they mean mass. The weight of an abject is affected by gravity: the
mass of an object-is not, For example, the weight of a person on earth
might be 120 pounds, that same person’s weight on the moon would be
“’0 pounde This difference is because the pull of graVIty on the moon
1§ less than the pul of gravity on earth, A person’s mass on the earth
and on the moon'would be the same. The metric s syster does not
measute weight--it measures mass, We will use the term mass here,

- The symbolforgram is g,

The symbol for kilogram is kg,

A

‘Mass |

| (kg)

lkilogram box. o
‘Tex‘tbook.' e
.Bag of Mg e
Package of paperl.v ——
lYour own mass.,

DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAVIS

';.w#wfl.lléro-arolTVOOOVgrams;ln\-one\kllogram;-or*1«000'g~=-1~—kg.~~~
Half a kilogram ean be writlen a5 500 gor 0.5 kg,
A qoarter‘of.a kilogram can be written 25 250 gor 0.25 kg,

- Two and three-fousths kilograms is written as 2.75 kg.

TIE KILOGRAM (ig)
- DEVELOP A FEELING FOR THE MASS OF A KILOGRAM
" Using a balaince orscal, ind the rassof the items on the table

_Bofore‘you find the mass, notice how heavy the object “feels”
- aud compare it to the teading on the scale or balance,

Y. THE CENTERFOR VOCATIONAL EDUCATION

. kllograms then-use the scale or balance to find the exact mass
 of the object. Write the exact mass in the MEASUREMENT
“ column Determing how close your estlmate B

Forfhe lnllowmg items ESTIMATE the-mass-of-the: objectnmw-—w

How Close
Estlmate Measurement Were You"
(k) - ()

. ‘Bagofrlce. o R

Bag of nall. | | |
Large purse or - | y
briefease. -
Another person, | R l
Afewbooks, SOOI v




L THEGRAM (g

A DEVELOP A FEELING Foa SGRAY

A

,Takeacolored plastlc cube, Hold it in your hand |
- Shake the cube in your palm aif shaklng dlce Feel the

. pressure on yout hand when the cube.s in mohon then

when it is not in mohon

- THAT b HOW HEAVY A GRAMIS'

B hand up and down

THAT 8 THE VlASS OF TWO GRAMS'

Take fwe cubes m one hand and shake th\ m around

THAT 18 THE MASS OF FIVE GRAMS'

e

"Takeasecond cube and attach 1tto the fnst Shake the
eubes in first one hand and then the other hand rest

“':"'6 ‘Packageof |
margarme “ )

.‘l
'

~Exercised-




Degree Celsius

. DEGREE CELSIUS (°C)

i Degree Celsius (*C) s the metric measure for temperatute,

EMPERATURE MEASUREMENT ACTIVITIES

A. DEVELOP A FEELING FOR DEGREE CELSIUS
Take a Celsius thermometer. Look at the marks on it,

1. Pind 0 degrees,
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)
WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Find the temperatute of the room. °C. Isthe
room cool, warm, or about right?

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

4, Put some cold water ina contamer with a thermometer,
Find the temperature, - °C. Dip your finger into
the water. [s it cool, cold or very cold?

5. Bend your arm with the inside of your elbow around the
bottom of the thermometer. After about three minutes
find the temperature, "C. Your skin tempera-

 ture is not as high as your body temperature, -

- NORMAL BODY TEMPERATURE 18 37 DEGREES
CELSIUS (37°C).

~ AFEVER I8 39°C.

. Sunny window sill
. Mix of ice and water,

. DEVELOP Y‘OUR ABILITY TO ESTIMATE IN DEGREES |

CELSIUS

For each item, ESTIMATE and write down how many degrees

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

MENT. See how close your estimates and actual measure:
mentsare, |
How Close

Fstlmate Measurement  Wee You?
(‘¢ (0
. Mix some hot and
cold water ina,
container, Dip your
finger into the
water.

. Pour out some of

the water.” Add some
hot water. Dip your

finger quickly into

the water,

. Outdoor tempers:
e

: '-Temperature at -

floor,

: Temperature at
ceiling.

AVERY HIGHFEVERIS 402
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- UNIT

OBJECTIVES

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

¢ Given a metric unit, state its use in thls
occupatlon

% Given a measurement task in this occupa-
tion, select the appropriate metric unit
and measurement tool,

SUGGESTED TEACHING SEQUENCE

1 | Assemble metnc measurement tools (rules,
~ tapes, scales, thermometers, etc.) and
objects related to this occupéation,

2.+ Discuss with.;stud\ents how to read the
"~ tools.

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

* Have students learn oécupatibnally-
related metric measurements by complet-
ing Exercises 6 and 7,

METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. Large corporations & iznady using
metric measurement to compete in the world market, The metric system. .y oen used in
Yarious parts of industrial and sclentific communities for years, Legislatin:. peised in
1975, authorizes an orderly transition to use of the metric system. As brsituitvs and
industries make this metric changeover, emp]oyees will need {0 user 2t fmedisrement
in ob relat ed asks o

Table 2 lists those metric tetms whlch are most commonly used 1 stus e matlon
These terms are replacing the measurement units used currently, What kin' . -
telated tasks use measurement? Think of the many different Kinds of messr Aty you.

oW Tiake and i use Table 2 to discuss the mefric terms Whlch replace them o you

can add to the list of Uses beside each metnc term.

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

~"VB_ THE CENTER FOR VOCATIONAL EDUCATION
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e

gl

| quavtny | w4 Bom USE QUANTITY | ONI? | S¥RoL USE
" | Length milimetre Cmeainfal ol depth Dilutions or "
” centimetre i ;ﬁbbon, floral arangement : fgncf"(‘lt)mm '
e | (Con
motre M bedingreenhouse, table i e
" J_ength 1mgamon hose or pipe Liquids ﬁhtxes per mp o |
Area square centimetre ) ferhhmr, sprays, pesticides,
: . walk, sod, cuncrete, bed s pet litre gl eaning solutions
square mette .QM,‘,.' ‘ . : (puder mixed ! B
hectare | a ., wth orcharg field i) .
| Volume/ millilitre \ ' wprays, liquid fertilizers, water Density Kilograms per Xgl? :mnrage capaclty of tanl<§, bms, -
- | Capacity L oerplal, growth reglators cubip metre Jetorage areay
litre " | iquid fetilizers, pesticides Crop Yields Kiloggams per gl ‘iggreenhouse Vegetables
| fungicides squage mefte |
! . - o Kilograms per I
Temperature | degree Celsius enhouse night o day, plant :
D ’ - gzw‘h reqnirgment . hecwe, ‘if5eld and ovchard crops .
Mass gram i !etilize, rooting hormones ‘h“:ctt’;:em" pet ha
kilogram Ji‘ -~‘jmmpost, fertilizers, crops, soil Pressute Kilopascals ) J‘ihqmds and gases, tire pressre, |
melric ton L “compost, soi Jg;%ﬁgsg:fssm’ k
Application Rates |grams per square g |-seed, fertilizer, pesticides 1 Wind, : A kafh  |sowing. spraying, ectlizing, i
Dry ot granular {meter _ — | ind speed L‘gg:}em pe /h‘ gplmmf%rogectlog i
}l:lelgtgarraems per g | seed, fertilizer, pesticides Depth Tater | oilimetre per Y
applied to soil square mefre ‘
Liquid millilitres per mifm® | fertilizer, pesticides ” |
. ‘ ¢ millimetres pet mm/ha
_ s‘quare metre ' . P hectare
ll;tgfgeper st w‘_“t_ soll setlans | FlowRates - | lires per second s inigation .
. . ' —" 3
litres perhoctare | Bhn | liquid fertilizer, pesticides ::cb(;:cllmms per | omfs
Dilutionsor ~ F1aS per g Velocity of | metres per ms
" |Congentrates | Klogran - fertlzer, pesticides | Flow ' I sectmdp T
Dry mises mﬁmsnper LA Walerholdig, millimetre per mm/mm
‘ capacity of soil | millimetre
grams per cubic i
melre .
i ~nen cectibed preparation; compost--|~
. { kilograms per Vi ‘
metric ton !

Table2




* TRYING 0T METRIC UNITS -

To give yo practice with metric units, first estimast Ghe measwre. | Estimaté .Ac.tiilsvt‘l"
- ments oftthesigans below. Write down yourd - guess nexiito the itend, - '
- Then acimallymeasure the item and write dov: our ansies vsing the 16. ‘Heasuring cup (metric)
- correet meteicsymhols, The more you practic-, the easier it will be. e '
; : T Tasis
Fath Actual ~
mmmate w B ot
Length - =
1. Palmwiith 9. siacket
) Ham:man 20. *Small box or package
3. Yourheight 2. f&np container (basket, cate,
‘ ‘ e bag)
4 Crushigt | | 92. Preezer é#_:mtaiher
5. Space:between plant rows ‘ \
Mass.
6. Mature or cut flower length 23, Textbook
7. Shrub height 4. Niékel |
8. Smalkiree heght 5. Sl
9, Greeshonse or lawn 2. Ai:bag-‘of feftilizer'
 Ama 2. Awquantity of seed or soil
10. Desictop woniiionse -
11, Classtoom floor 8. A lifre of water (ﬂﬁt)
12, Greenhouse bench Temperalture . |
‘ 29. Roam femperature
13, Lawn ot plot R
30. Outside tenmerature
M. Shectofpaper L | -

- Volume/Capacity

15

.. Small bottle

81 Hottapwater

32.. Soil femperatuife

i
B

.
i
il
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- GROVING WITH METRICS

Itzs important to know wnat metric measurereent to use. Show | 17, Storage-capacity of potting

what mesasurement to use in the following situations. mixture bin
1. Height of floral table centerpiece 18. Excavation necessary for swimming
pool

2. Dilution rate for a liquid fertilizer

19, Flow tate for ditch frrigation

3. Application tate for granular

fertilizer 90. Length of stemmed roses for sale
4. Application rate for  iquid | 21, Lengihof scions for grafting fruit
insecticide | trees
5 Yield rate of greemiouse tomatoes | 92, - Capacity of fzactor fuel tank

6. Spark plug gap

1. Hejght of mature fruit tree

§. Aoplication rate of lime to lawn

9. Fertilizer rate to potting mixture

10. Insecticide spray rate to green-
- house:bench

11. Mixing rate for rooting
hotmone

12. Height of cabbage seedling trans-
plant

13. Seeding rate for a field

14. Maximum wind speed tolerable for
spraying

I5. Tire pressure for reartractor-tiry

16. Yield of apple orchard:

4

E‘xercise7_‘ o
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OBJECTIVE

~ The student will recognize and use met:
tic equivalents.

® - Given 2 metric:unit, state an equivalent
‘in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

. Make available the Informétion Sheets
- (3-8)amd the associated Exetcises
‘ ‘.(8 - 14), one &t 2 time,

. Assoon:as you have presented the-
-~ Information, Bave the students complete
eachixercise:

- 3. Checkztheir answers on the page titled
ANSWERS TO EXERCISES AND
TEST.

Telét:pmfdrmancé b§ using Seetion B of
“Testing Metric Abilities,” -

METRIC-METRI C EQUIVALENTS

Centlmetres and Mllhmetres

= —

( 2 3.4 '57‘-6'

7mm 0.7 em, 50 57 mm '5cm+7mm |
=5Sem+0lem
= 5.7 em. Therefore 57 mimis the same as57cm

Ndw measure the paper clip. It I5 34 mm, Thxs is the same as 3 cm +
millimetre is 0.1 cm (one-tenth of a centlmetre), fmm=

| Mmm=demtdom
—3cm+04cm | | | R |
2 34cm Thlsmeansthat34mm 1sthesamea534cm

3 Information Sheet3 -

om. So, the paper clipis

Now you try soms,
a) % on ¢) 132mn =
b)) SmmE om. ',

c) Hmm=
d) 680mm = e cm

m

m o g) 1d0mm s____cm
h) 280Tmm = e cm

12 ,3‘ 4 5 o

Look at the picture ofthe nail next to the ruler, The nail i 57mmlong This 1s5cm+7mm
There are 10 mumin each emy so 1 mm=0,1 cm (one enth of acentlmetre) This mens that s

o, Sinceeach {2

@f - THECENTER IFOR VOCATIONAL EDUCATION
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(Metres Centlmetres, and Mllhmetres

There are 100 centimetres in one matre, Thus, -

2m= 2x100em= 200cm,
dm= 3x100em= 300em,
“8m= 8x100em= 800cm,
36 m =36 x 100 cm'= 3 600 cm.

There are | 000 millimetres in one metre, so

2m= 2x1000mm= 2000 mm,
dm= 3x1000 mm= 3000 mm,
bm= 6x1000mm= 6000 mm,
"4 m =24 x 1000 mm = 24 000 mm.

From y&lr work with decimals you should know that

one-talf of a metre can be written 0.5 m (five-tenths of a metfe),
one-fouyth of a centimetre can be written 0.95 em
(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

0.75m= 0.75% 1000 mm

"5 75x10mm

i Mllhhtres 0 L1tres

““‘:" K_ = T30 mm. This means that 0.75 m = 750 mm, J

Information Sheet 4
- Fill in the following chart.

There ate 1 000 mllhhtres m one htre Thls means that

2 000 mxlhlltres i the same as 2 htres.
~ 3000 ml mthe sameas 3 htres. ‘
4000 m s the sime as 4 ||tres.
12000 m! Is the same & 12 htres

htres to litees is to dmde by 1 000 For example

1000
0 1000ml = 1000 lltre=111tre |
2000ml-fggglltres dhtres o ‘o
" And, asafmal example, ‘

00
lltm 28 htres

28 0
28 000 ml 1 000

What it somethmg holds 500 ml? How many htres is this? This is
wotked the same way,

500 M= 1383 e ifre = 0511tre (fWe teuths of a litre ). So 500 ml
is the same s one-half (05 ) of alitre,

Change 57 mllhlltres to lltres

57 ml T(']'g% htre 0. 057 ltre (fifty-seven thousandths of a
litre). -

Smce there arel 000 mllhhtres in each ltre, one way to change mllll" |

Informatlon Sheet 5
Now you fry some. Complete the followmg chart

Exercise 9

| Mmette centimepre‘ miIlimeﬁre‘ . ;‘miHilitres"f ."]jtr'es‘f! ,‘._ ‘ o

A S w0

1 100 1000 3000 3

) 500 T 6000.“ e
Ty T *f ] 000 T -

5000 = B |

§ “".suu-» T .03 |

08 80 00 L

06 1600 ), 09

- 2 R A
12755,




thres-to Mlll lltres

‘.;Wha do you do 1f Jou need to change htres to rmlhlltres" Remember
*-there are 1 000 millilitres in one litre, or 1 lltre 1000 n,

‘;So,“,

£1000 m= 2000,
T litres=7 x1000ml=7000ml,
13 litres =13 %1000 mi=13 000 m,

2 litres = 2

K iograms to Grams

To ehange knlograms to grams, you mul 1p|y by 1 000 2

4 okg= 4 x1000g= 1000g,
23 kg=23 x1000g=23000¢,
0.75kg= 0.75x1000g= 750,

\_ _J

Information Sheet 8

Comblete the following chart,

L 0.65 litre = 0.65x 1000 ml= 650 ml. B y

" Now you try some, Complete the following chart,

 millilitres
ml

' litres

8000

32 000

0.4
053

480

. Exercise h
—

([ :
Grams to Kilograms
‘| There are 1 000 grams in one kilogram, This means that

2000 grams is the same as 2 kllograms
- 5000 g is the same as 5 kg,
700 g is the same as 0.7 kg, and s0.on,

To change from grams to kllograms you use the same procedure for
changmg from millilitres to litres.

Information Sheet 6

kilograms grams
kg £
7 27,000
11 |
1 %000
04 |
053 , .
175 Exercise 13

Changing Units at Work ,‘
Some of the things you use in this occupatxon may be measured m

different mettic units. Practice changmg each of the followmg to
 miétric equwalents by comple ing these statements

G

‘ | Information Sheet 7
Try the following ones. |

gams | kilograms
4 kg .
4000 4
9000
23000
§
.0
275 Exercise 12

. TWE CENTER FOR VOCATIONAL EDUCATION

a) 500 em of rope is
b)) 250 ml of solution s _ .
¢ ) 5 em diameter pipe is omn
d) 2500 g of seed is _ kg
- ¢ )120 mm root cuttmg is: -
1) 0.25 1 of liquid nutrient is _ml
g ) 2000 kg of soil s !
h) 0.5 1 of concentrate is m .
i )2mboardis_ _mm
—————{~}-500-g-of seed-is ke
k') 500 ml rooting hormone is 1
1 )0.5¢ of fertilizer is kg
- m) 10 m of wire is m
) 2.5 em diameter pipe is mm.
0 2400 mm flower bed is o




OBJECTIVE

The student will recognize and use
instruments, tools, and devices for meas
urement tasks n hottculturel oceltpations.

o Given metric and Customary tools,
. instruments, or devices, differentiate
between metric and Customary,

.+ Giena horticultural measurement task,
select and use an appropriate tool, in-
strument or device,

o (iivena metric measurement task, judge
the metric quantity within 25% and
measure within 5% accuracy,

SUGGESTED TEACHING SEQUENCE

1. Assemble mettic and Customary measur-
ing ools and devices (rules, scales, °C
thermometer,drill bits, wrenches,
micrometer, vernier calipers, feeler gages)
and display in separate groups at leaning
stations.

2. Have students examine metric tools and"
instruments for distinguishing character-
istics and compare them with Customary
tools and instruments. :

3. Have students verbally describe charac-
teristics,

SEIECTNGANDUSDG S
METRIC INSTRUMENTS , T00LS AND DEVICES

Selectmg an rmproper tool or mrsreadmg a seale can vesult in an 1mproper sales form, {

damaged materials, ot injury to self or fellow workess. For example, putting 207 pounds per -
square inch of pressure (psi) in a tractot tire desrgned for 207 kdopascals (about 30 psr) could

cause afa

1,

" Examine the tool ot mstrument before using it.

fatal accldent Here e some suggestrons

Find out in advance whether Customary ot metric units, tools, mstruments, ot pro
ducts are needed for a given task.

| A st E gt 47

The metnc system is a declmal system. Look for units marked off in whole numbers,
tens or tenths hundreds or bundredths ,

Look for metric symbols on the tools or gages such as m, mm, kg, g kPa,

Look for decimal fractlons (0 25) or decrmal mived fractions (2. 50) tathet than com
mon fractions (3/8) on dril bits, feeler gages, etc. S

Somne produc smay have 2 specral metric symbol such 182 block M to show they are
metric. | |

Don't force bolts, wrenches, or other devioes which are not ftting properly. |

Practice selecting and using tools, instruments, and deviees,

4. Present or make available Information
Sheet 9,

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

6, Test performance by using Section C of
~ “Testing Metric Abilities.”

. “THE CENTER FOR VOCATIONAL EDUCATION
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WHICH TOOISFOR TREJOR

? MEASURINGUP-*H\I: HORTICULTURE

Practrce and prepare to demonstrate yout ability to zdentrfy,
select, and use metric-scaled tools and instruments for the tasks given
‘below. _You should be able to use the meastirement tools to the appro- -
pnate precision of the tool, instrument, ot tusk

ment to within 25% of actual measurement and verify the estlmatron -
by measurmg to within 5% of actual measurement. .

' For the hortlcultural tasks below, estimate the metrlc messre

| Rstimate | Verfy
" Selectand demonstrate or describe s o tools, nstruments, or | 1 Cutings for rooting, - |
devices to: 2. Greenhouse bench, pot, or
- - . container with propagatron
Fill customer order for 1.5 kg of bulk grass seed. ‘ medrum
Order premixed concrete for a sidewalk as long as your class- | 3. Temperatures of |
~ Toomt andlmwrdeangl'lo cmthrck : oM
, . Fill customer onder for a floral design 40 cm high wrth 2 b outsrde
- diameter of 50 cm, . in-door propagation
area’
Calculz:te seed and fertilizer needed for a lawn the sige of d.  seed, cutflower, or
Jour casroom | 100ting storage area
. Adjustthe helght of cut of reel and rotary mowers properly.. 4. Height of young trees or
shrubsmcentrmetres. =
. Measure and dilute wettable powders to be used in a small |
-"‘hand sprayer. | 5. Mower cuttmg helghtm
centimetees,
,\. fggn:gs trl:)e) ICI?.St ofa srmple trle drarnage system the size of 6 Sie ol bun dy”sni by
for floral design in
- Caleulate and prepare the amotnt of hquld pestmde needed ltres,
for a small azea. ~—
| | 7. The spacing of frees in
.~ Check proper temperatures in seedbed or stor+ge areas. an orchard, .
Prepare and use a liquid herbicide. The directions stae: 8. Scions or it tree
Mix 30 ml of herbicide with 4.5 1 water; spray evenly over prafting
an area of 24 m“, 9. Floral design in centimetres:
Space trees in an orchard, e _height
L b. diameter
Change sparkplug(s) in small engine. ‘ ‘
| | | 10.  Volume of a storage bin.
Determine the storage area in your cut flower. cooler so you —
. ~can compare it with & new model being advertised. 11, Area of a lawn or staked-
| : - off area,

4 | -~ Exercise 15
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OBJECTIVE

i and'Customary units interchangeably in order-
Ing, selling, and using products and suppbes in
this. occupatton

0 _Given a Customary (ot metric) meastre-
ment, find the metric (or Customary)
equivalent on a conversion table,

®  Givena Customary unit, state the re-
placement unit,

' “SUGGESTED TEACHING SEQUEXCE

1. Asserhde packages and containers.af
- materias:

2 Presentcuz make avallable [nformation
Sheet 10 and Table 3.

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

The student will recognize and use metric

ETRCCSTOURI VAT

During the transition perlod there wul be a need for ftndmg equwalents between systems. -
Conversion tables list calculated equivalents between' the two systems. When a close equtvalent
is neaded, a converswn table can be used to f1nd it. Follow these steps ‘

1. Determine whlch convers1on table i needed

2. Look up the knowi number in the appropnate column, i not lls ed fmd numbers you
can add together to make the total of the known number

3. Read the equivalent(‘s)‘from the next columnt“ '

Table 3 on the next page gives an example of 1 mettie-Customary conversiontable which-
you can s for practice in finding approx1mate eqULVAIentS Table 3 can be usedmth Exercue
17, Part 2 and Part 3, \ ,

Below is a table of metric- (blstomary equtuelents wh1eh tells you what l;he metric replece""
. ments for Customary unitsiare* "This table cane used with Exerclse 1, Part 1 and Part 3 Tb» |
symbol ¥ means “mearly equalto.” |

| l'lsp' x) ml'

lem~039meh - limch~254cem i~ 02tsp

CIm~328fet  1fo0t%0305m - Iml%0.07thsp 1tbsp 15ml
Tm<109yards 1'yard_‘?0.91‘ni l‘ll~338ﬂoz 1floz= 996ml
lknx062mie - Lmilex 16l km Uxddeups  leups27ml
lem' ~006sqgin  lsgin>65em’ . 1lx2lpts  Ipt=0471
In' <1080 13620000 1s106g  lot=0851
Imf *12sq9d  lsqyd >08m’ AUx026g 1gal =379

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

"4 THE CENTER FOR VOCATIONAL EDUZATION

: *Adnpled from LelsMeasuro Melrlc A Teochenslnlrodut tion fo Memc llleosuremenl Dwnsnon olEducalnon

Ihectare--2-Gacres~-~—acre - O:d- hELtﬂ.rE‘f“*‘*l gram--{); 035~oz~---1'oz-~°8»3 g{

Lem’ ~ 006 cuin lcum 64em'  Tkg ~2b 1> 045k
Im' *3%3euft  leufsx003m*  1metric ton~22051b 1tons 9072k,
LkPax0145pd  1psi©8.895kPa

1m3§1‘.3“cu yd  leuyd~08 m

t
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CONVERSION TABLES

 SQUARE FEET 0 SQUARE METRES

ft? m? ft? m? #? m it? m’
000 9290 | 100 929 | 10 093 1 009,
2000 18580 | 200 . .1858 | . | 2 09
3000 788L | 300 27,488 0 279 3 08
4000 ML | 40 36 0 4 037
5000 46452 | 500 4645 B0 48 | 5 046
5000 55142 | 600 B4 | 60 54T 5 036
7000 65032 | 100 G0 | M 650 06
8000 W2 | s W | & 48 | 8 04
9000 03613 | 90 - 8381 | 90 836 9 0%
SQUARE METRES T0 SQUARE FEET
S o] o | om !
10763 | 10 e | 1 107 0 108
215278 0 A58 | 2 us | 02 215
3929.17 30 320,02 3 ¥ | 03 3%
CG5E6 | 40 w036 | 4 4306 04 431
5819 | 50 5820 | 5 528 | 05 538
6458.35 60 645,83 8 8458 06 646
T4 |0 15347 7 %% | 0 R
861113 | 80 8111 | & 8611 08" 861
968752 | 90 96875 g %68 | 09 969
Table3.
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“You are workmg ina garden cente, nursery, floral shop green-’_" e
“house; or in’ turf management With the change to metric mea-" '
surement some of the things you order, sell or, use ate marked “ ; : YR
_only in'metric units, You will need to be farmhar w1th appro‘ R A V‘m) 1 !
priate Customary equivalents in order to' communicate with | 3. Complete the Sales Shp by co vertmg the followmg 1tems tov.
customers:and suppliets who use Customary units. To develop * " "mettic quantities. The. metnc unit price is given for you, -
‘your skill-use the Table on Information'Sheet 10 and give the® o 'Determlne the total pnce fopeach item. ’(‘omplete all.of the'
approximate metric quantity (both number and anit) for each | ""blanks on the Sales Slip (Date Customer Naie; Ta; Totals,
of the following. Customary quantities. ~ . e o) :w,;etc.) -
..,Customary,Quantity L Metic Quantlty o ES.‘EEPJ‘.W_}ES.‘S_‘*Q S Met.ﬂ.eﬂﬂlt_iﬁfg
, ‘ ' o ) 5lb"gra,ss seed C $5 00 per kg -
2) -21b. gress seed S b)) 401b. fertilizer 300 per10kg
b) 4qis. starter solution | - o e)ilqt pestlclde o ©..2.50.per litre
¢) 3/4in. pipe . A : - d) 100, bean poles S 100 perm..
d) 5in. pot-
e) 100 Ib, fertilizer SALES SLIP
Date
£} 18in. plant R I RN
) twomlloncan . | - SR -SOId~T0:;
B) ZIpinvpesticide = - | - | Address: e
1) 11, oz, spray concentrate L o ey L e
1) 3miles’ : ’ . o ; e e L
k) 12in.pipe - fl e e Rty Item ‘,{,.,».: Umt fo :_‘;‘...'I‘o"ta]{ B
1) 5acreplot ‘ L B R ’ '
m) 21t rowspace « R T
n) 6 in. plant space
9~)-1/4~m~seed -depth
Use the conversion tables from Table 8 to convert the follong
902 = m2|f) 800m? = . g -
2807 = m’|g) . 1620m? = gl : SubTotal
.25004t.2+= m?[h) 498m? = g2 Sales Tax |
Ty 105442 = m?{ i) 49md < BT
) B30T = m? gy gBemt = g2

ERIC
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: _\thousand mllhmetresns. S segmentbelow"m

[A]x 12.000mm. | N
0 1000mm ST P
| [B] 12000 mm | [A] ‘ Eram =
[ PR HB : "nt'mtes
,[Bl appleseed | [C] 12 000mm B] : G oentimetr
C bisketbdll D) 12000 RN S RN
- a o i ‘m‘m - : ‘[D] 14 pascals L T H_Usethlsconverswntableto ,
[ﬂl Valknwagen “Beetlef’ D . o e e "'answerquestlonslﬁand 16
‘ SECTIONB
2 ; A square metre lS about the
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- EXERCISES 1 THRUG

The wnswers depend on the items

ANSWERS TO EXERCISES AND TEST

Exerise 10

§ YHE CENTER FOR VOCATIONAL EDUCATION

wsed for the activitios, milllitres T Litres
ENERCISET L
Currently necepted melric units of 3000 B
measurement for eaeh question are 6000 | (6)
shown 1n Table 2, Sandards in each 0001 13
necupation are being established ’
o AR e v (4000) | (14)
HOW, 30 ANSWeLs may vary.
- W, 30 ANSWels may vary T
i . EXERCISE 8 300 104
U 26 el 132m 00| (07)
bl 3m ) 802em (900 | 0.9
¢ 94em g 10.0em 250 | (0.2
A 68.0em b 230, em W0 04
. o 7 075
EXERCISES 9 THRU 13 [
Tables are reproduced in total, An- Exercise 11
S\ers are in patentheses, —
o litres | millilitres
Exercise 9 ] ml
metre | centimelre | millimelre|" 3 8000
m m- | mm 5 5000)
1 LU U i B EC 1
2 I AR N A
3 0 13 000) 04| 00
y 900 |19 000 093 | (330)
G| 600 | a0 0481|480
i (1400) 1 1740001 Fyercise 12
0.8 80 sy =
0.6 160) B0 aams | kilograms
00%)] 5 % g ke
O8] 148) 148 .
RTINSO DY - L (3]
23000 1 (23)
TS00078
300 | (0.3 |
275

&N

Exercise 13
kilograms grams
kg g
T 7000
1 111.000)] -
(28) 25 000
0. (400)
0.63 (630)
AN I B v
Exercise 14
) 5m ) 2000mm
b) 025litre ) 05kg
¢) S0mm k) 05litre
d) 25kg 1) 500k
¢) 2em  m) 1000cm
£) 250ml n) 25mm
g) 2 o) 240em
h) 500ml

EXERGISES 15 AND 16

The answers depend on the
items used for the activities,

EXERCISE 17

Part 1,

a) 09ke
b) 3.8 litres

¢) 1905em

d) 12.7em
e) dhkg
) 45.72cm

=g} —~T:58litres—

-——;r'—-;—-s-'an

m

Part 2,

a) 8.36m?

b) 279 m?

¢) 239.26m?
d) 9.75m*
e) 5.85 m?

f) 861134
) 17437.53ft.2
) 536042 ft.!
). 4520080 . .
) 8,056.95

) 838 m*

) 428m’

) 18127Tm!

) 1247536 ft,?

) 5274.31 1.}

D) 731.94ft.2

o =

Part 3,

a) 225kg,$1125
b) 18kg: $5.40

¢) 0.95litre; $2,38
d) 30.5m; 53050

h) 04710k . .

i) 26ml TESTING METRIC ABILITIES
T e
k) 127em
2B WD
) 2 3D 1L B
m) 0.6lm ' '
4 D 12 A
n) 16.24¢m
00635 ¢ D130
6D 14 A
"L C 15D
5. A 16 B
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

INEXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Sticks Bathroom Scale
Rules, 30 cm *Kllogram Scale
Measunng Tapes, 150 em *Platfom Spring Scale
Hexght Measure 5kE Caagglctlyty
*Metre Tape, 10
heu:;lea&;eel " Balance Scale with 8-piece
* *Area Messuring Grid y s sl
g | Spring Scale, 6 kg Capacuty
VOLUME/CAPACITY TEMPERATURE

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

Economy Beaker, set of 6,
50 m! - 1000 ml

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

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

Plastic Litre Box
Centimetre Cubes

Celsius Thermometer

"8 THE CENTER FOR VOCATIONAL EDUCATION

g The Oms State Univernty

+ 1960 Kenny Road * Columbuy Ohio 43710
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In his oceupation the tools needed to complete Exetcises ,
15, and 16 are indicated by .

A

Tow

/| e

N F= = m

=

Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, ete,

Drill Bits~Individual bits or sets, 1 mm to 13 mm range
Vernier Caliper~Pocket slide type, 120 mm range

. .. Micrometer~Outside micrometer caliper, 0.mm to 25mm.

range
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
thermometer

‘Temperatuxe Devices—Indicators used for ovens, freezing/
cooling systens, ete,

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

Weather Devices—Rain gage, barometer, humldlty, wmd
velocity indicators

'Ptressure Gages—Tire pressure, air, oxygen, hydrauli, fuel, -
et.

' Velocity~Direct reading ot vane type meter

‘Road Map—State and city road maps
Containers—Buckets, plastic containers, etc,, for mixing
“and storing liquids ,

Containets—Boxes, buckets, cans, etc., for mixing and
stonngdrymgredlents |

‘Most of the above items méy b"e‘obtaih‘ed ‘fro‘r‘nﬂ local industria,

hardware, and school suppliers. Also, check with your school district's
math and science departments andor local industries for loan of their
mettic measurement devices.

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

Tools and Devices List -




REFERENCES

) Let s Measure Melric. A Teacher's Infroductwn to Metric Measurement, Divi-
‘ sion of Educational Redesign and Renewal, Ohio Depattment of Educa:

tion, 85 3. 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 measurement situations; laboratory activities for individuals or

Measuring with Meters, or, How to Weigh a Gold Brick with o MeterStich,
~ Metrication Institute of America, P.0. Box 236, Notthfield, I1. 60093,
1974, 23 min,, 16 mm, sound, colot; $310.00 purchase, $31,00 rental.

Film presents units for length, atea, volume and mass, relating each upit |
to many common objects, Screen overprints show cotrect use of metric
symbols and ease of metric caleulations, Relationships among metrie

measures of length, area, volume, and mass are flustrated in interesting
and unforgettable ways.

Metric Education, An Annotated Bibliography for Vocational, Technical and
Adult Education. Produet Utilization, The Centes for Vocational Edu-
cation, The Ohio State University, Columbus, OH 43210,1974, 149
pages; $10,00.

Comprehensive bibliography of instructional matetials, reference mate-

* tals and resouree lst for secondary, postsecondary, teacher education,
and adult basic education, Instructional materials indexed by 15 ocou-
patlonal clusters, types of matetials, and educational level,

Metric Education, A Position Paper for Vocational, Technical and Adult Edu-
cation, Produet Utilization, The Center for Vocational Edueation, The
Ohio State Unwerslty, Columbus, OH 43210, 1975, 46 pages; $3.00,

Paper for teachers, curmulum developers, and administratots in voca-
tional, technical-and adult education. Covers issues in metric education,

» the metric system, the impact of metrication on vocational and technical
education, implications of metric instruction for adult basic education,
and curticulum and instructional strategies.

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

-~ froups.. Templates for making metre tape, litre box, square centimetre prid.

The Mefric System for Farmers, Publication 1048, 1973, 10 panel fold-out,
Information Division, Canada Department of Agriculture, Ottawa KIA-
0C7, Ontario, Canada,

Government brochure, deseribes Inetric units for length, area, volume
and capacity, mass (weight), and crop yields. Conversion factots and
tables of equivalents for common household measures, Graphie illus-
trations relate metric units and quantities to agricultural tasks and settings,

METRIC SUPPLIERS |
Brown & Shatpe Manufacturing Co., Precision Park, North Kingstown, RI 02852

Industrial quality micrometers, steel rules, screw pitch and thickness goges,
- squares, depth gages, calipers, dial indicators, conversion charts and guides,- -

Dick Blick Company, 2.0, Box 1267, Galesburg, I, 61401

Instructional quality rules, tapes, metee ticks, cubes, height measures,
frundle wheels, measuring cups and spoons, personal scales, gram/kilogram
scales, feeler and depth gages, beakers, thermometers, kits and other aids.

Millimeter Industrial Supply Corp., 162 Centre Avenue, Farmingdale, L. 1.,
NY 117385

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

Ohiaus Seale Corporation, 29 Hanover Road, Florham Park, NJ 07932

Precision balances and scales, plastlc calipers and stackable gram cubes for
beginners, :

" INFORMATION SOURCES

American National Metric Councxl 162§ Massacnusetts Avenue, N.W. Wuahlngton, S
DC 20036

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

,,,,,,,,,,

M!.c,muan

o Tne, 808, Dbyl Drve, Poris L 31614, 1975, 103 o $3.60,
. paper; $2.70 quantnty school nurchase

. Presents metric units and notation in a wellllustrated manner, Individual
chapters on metrics in drafting, metalworkmg, woodworking, power and
energy, graphic arts, and home economics. Chapters followed by severs!
learning activities for student use, Appendlx mcludes conversnon fables

- and charts,

har 0 e

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

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

Commerce, Washington, D C 20234

Free and i mexpenuve metric charts and pubhcatlons, also lends films and
dwplays o




