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ABSTRACT

Designed to meet the job-related metric measurement
needs of forestry students, this instructional package is one of four
for the agribusiness and natural resources occupat:ons 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, m2asurement terms, and tools currently
in use. Each of the five units in this instructional package contains
performance objectives, learning activities, and supporting
information in the form of text, exercises, apd 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 individual teaching and learmning
styles, e.g9., independent study, small group, or whole-class
activity. Exercises are intended to facilitate”experiences with
measurement instruments, tools, and devices used in this occupation
and job-related tasks of estimating and measuring. Unit I, a general
introducation to the metric system of measurement, provides informal,
hands-on experiences for the students. This unit enables students to
become familiar with the basic metric units, their symbols, and
measurement instruments; and to develop a set of mental references
for metric values. The metric system of notation also is explained.
Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks. Unit 3
focuses on job-related metric equivalents and their relationships.
Unit 4 provides experience with recognizing and using metric
instruments and tools in occupatiQnal measurement tasks. It also
provides experience in comparing metric and customary measurement
instruments. Unit 5 is designed to give students practice in '
converting customary and metric measurements, a skill considered
useful during the transition to metric in each occupation. (HD).
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. TEACHING AND LEARNING
 THE METRIC SYSTEM

This metric instructional package was designed to meet jobrelated

metric measutement needs of students, To use this package students

should already know the occupational terminology, measurement
tesms, and tools currently in use, These materials were prepared with

the help of experienced vocational teachers, reviewed by experts, tested
in classtooms in different parts of the United States, and revised before
distribution.

Each of the five units of nstruction contains performance objec:
tives, learning activities, and supporting information in the form of

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

- areincluded. At the back of this package are objective-based evaluation
items, a page of answets to the exarcises 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
followmg teaching-learning strategles:

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

2. Students learn better when metric units are compaxed to familiar
objects, Everyone should learn to “think metric.” Comparing
mettic units to customary units can be confusing.

3. Students will learn quickly to estlmate and measure in metnc units
by “doing,"

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

~ 5. Move through the units in an order which emphasizes the sim- .

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

6. Teach one concept at a time to avoid averwhelming studenis with
too much material.

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

- ment which provides informal, hands-on experiences {or the students.
to become familiar with the basic ‘metric
~units, their symbols, and measurement instruments; and to developa

* This unit enables students

et of mental references for mettic values. The metric system of nota

[KC i e\cplamed

Unit 2 provides the metric terms which are used in this occupation
and pives expenence with occupational measurement tasks.

Unit 3 focuses on job-related metric eqmvalents and their relatlon
ships.

Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. It also pro-
vides experience in compating metric and customary ‘measutement in-
struments.

Unit 5. is designed to give students practice in convertmg custom:
ary and mettic measurements. Students should learn to “think metric”

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

conversion-tables will be useful during the transmon to metric in each
occupation,

Using These Instructi'onal Materials .

This package was designed to help students learn a core of knowl
edge about the metric system which they will use on the job. The
exercises facilitate experiences with measurement instruments, tools,

and devices used in'this occupation and Job related tasks of esiimating

and measurmg

This instructional package also was designed to accommodate a
variety of individual teaching and learning styles. Teachets are encout-
aged to adapt these materials to their own classes. For example, the
information sheets may be given to students for self-study. References

" may be used-as supplemental resources. Exetcises may be used in inde-

pendent study, small groups, or whole-class activities, Al of the
material can be expanded by the teacher.

Gloria S- Cooper
Joel H. Magisos
Editors

This publication was developed pursuant to contract No. 0EC-0-74- g3 winthe
“Bureau ofOccupatlonal and Adult Education, U.S. Department of Health, Educa:
tion and Wellare, However, the opinicns expressed hrein do not necessarily < -
reflect: the position or policy of the U.S. Office of Education and no official 17 ‘
endorsement by the U.S Office of Education should be inferred. e
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UNIT

SUGGESTED TEACHING SEQUENCE

These introductoty exercises may require
two or theee teaching petiods 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 measuting devices
(rules, tapes, scales, thermometers, and
measuting containers) and objects to be
measured. * |

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

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

Present information on notation and
make Table 1 available.

Follow up with group discussion of
activities.

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

{ THE CENTER 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 lis.ed here,

EXERCISES
SKILLS ' ,
Liner ~---t+ Area | Volume or Capacity Mass Temperature
pp.3 4 | bp58 | (B (pp3-10) (p.11)°
] Recognizeandusethe | millimetre {mm) | square tubic centi gam  (g) degree Celsius
unit and its symbel for: centimetre melre (cm’). (°C)
centimetre (cm) (em?) kilogram  (kg)
2. Seleet, we, and read the cubic matre
ippropriate mepsdring | mewre . {m) squtre m’)
 instruments for: © | melee
(m?) lie (1)
3. Stateorshows
physical reference for: millilitre {ml)
1, Estimate within 25% height, widh, or the are of capacity of the mass of objecls | the temperature of
of the actunl measure fength of objects agivensurface| containers in grams and kilo | the air or a liquid
v grams
5. Read comectly melre stick, metrie measuremenls | a kilogram scale A Celsius thermometer
tape measuire, and _onqaduated | anda fram scale
metric rulers volume measur
ing devices
RULES OF NOTATION

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

Symbols are not followed by periods (m not m.).
Symbols are not followed by an s for plurals (25 g not 2 gs]
A space separates the numerals from the unit symbols { 41nt )

Spaces, not comunas, are used to separate large numbers into groups of three
digits (45 211 km ot 45,271 km).

A zero precedes the decimal point if the number i less than one (0.52¢ not 52¢).
Litre and metre can be spelled either w1th an e or -er endmg '

InformationShee.t 1




* METRIC UNITS, SYMBOLS, AND REFERENTS

- Quantity Metric Unit Symbol | Useful Referents,
Length millimetre mm Thickness of dime ot p‘aper
o cipwire .
centimetre om Width of paper clip
‘metre {m Height of door about 2m
kilometre 12-minute watking distance
{ Area " | square . Area of this space
centimetre cm2
square metre e Area of card table top
hectare | hs Foothal feld including sidelines
and end zones *
Volumeand | milllitee ml Teaspoon is 5 m!
Copacity litre 1 A little more.than 1 quart
cubic _ '
centimetre o Volume of this container
cubic metre m Alittle mote than a cubic yard
Mass milligram g Apple seed about 10 mg, grain of
salt, 1 mg ‘
gram g | Nickel about 5 ¢
‘kildgram' ‘kg Webster's Cdllegiaté Dictionary
metric ton IS R |
| {1 000 kilograms) |t Volkswagen Beetle -

| % . THE CENTER FOR VOCATIONAL EDUCATION

| Téble l-a

VTRCRERGS

prime I L
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w018 | ok | b
q0en0' | dek ik |
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LINEAR MEASUREMENT ACTIVIIIES

.‘ Metre, Cehtimetre, Millimetre

I THEMETRE ()

A DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up one of the metre
sticks and stand it up on the
floor. Hold it in place with
one hand, Walk around the
stick. Now stand next to

- thestick. With your other
hand, touch yourself whete
the top of the metre stick
20mes on you,

THAT IS HOW HIGH 4 METRE IS!

2. Rold one am out straight
at shoulder height. Put -
the metre stick along this
armuntil the end hits the
end of your fingers. Where
18 the other end of the
metre stick? Touch your-
self at that end.

THAT I HOW LONG 4 METRE Is!

cn‘:u_g:m

- youtowall

.+ Height of door,
-~ Length of table,
 Width of table.

3. Choose a partnet to stand
at your side. Move apart
50 that you can put one
end of 4 metre stick on
your partner's shoulder
21d the other end on
your shoulder, Lockat
the space bhetween you,

THAT S THE WIDTH OF A MATRE!

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 followinﬂég items:

Rstimate the size of the items and write your estimate in _the
ESTIMATE column. Measure the size with your metre stick
and wite the answer in the MEASUREMENT column,

Decide h_ow close your estimate was to the actual measure, If -
your estimate was within 25% of the actual measure you area -
“Metric Marvel.”

How Close
Estimate Measurement Were You? -
(m) (m)
Height of door knob
from floor. -

Length of wall of
this room,

Distance from

- Exercise 1.
(continued on net pag




11‘.'; THE (,ENTIMETRE (em)

-

- .There are 100 centimetres in one metre, [f thprp are 4 metres and
- Jeentimetres, you wnte403cm[(4w(100 em) + 3 em = 400 ¢m
43 em),

.
W

A, DEVELOP A FEELING FOR THE SIZE OF AENTIMETRE

1. Hold the mettic ruler against the widh " oy fhumbnail,
How wide s it? cm ‘

2. Measure your thumb from th !
oo

3. Use the metric ruler to find the width of your palm.
om

4, Measure your index or'"pointing finger, Hdw loﬁg is it?
em | |

3. Measure your wrist with a tape measure, Vhat is the dlstance
-around it? m

6. Use the tape measure to md your walst size. cm

DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES

" You are now ready to estimate in centimetrés ‘For each of the
 following items, follow the procedures used for estxmatmg in

| metres |
How Close

Estimate Measurement Were You?
| . (cm) ~ (em)
1. Length of a paper
cip. -
2, Diameter (width) . '
of & coin.
3, Widthofa
~ postage stamp.
4, Lengthofa
pencil, !
5 Wdthofashe

of paper.

III 'I‘HE I\HLLIMETRE (mm)

There arelO mllhme fres in one rpnhmptrp W‘henameacumm ant
9 centimetres and 5 millimetzes, you write 25 m [(2 x 10 mm)
+5mm =20 mm + 5 mm]. Thereare 1000 mmin 1 m,

A, DEVELOP A FEELING FOR THE SIZE OF A MLLMETRE

Using a ruler marked in millimetres measue; . -
s ‘

L Thickness ofa paper clipwie,.  _____mm -

2. Thickuess of your fmgernaﬂ o mm

3. ilhof your fingemail, _____mm

s 4. Diameter (width)of‘acdin. _____;mm |
~'5, " Diameter (thickness) of your pencil, mm

6. Width ofapostagé stamp. mn

B. DEVELOP YOUR L\BILITY TO ESTII\LATE IN MILLIMETRE

You are now ready to estlmate in nillmetres. For each of the
- following items, follow the precedures used for estxmatmg 1
metres, »

1. Thicknessofa
nickel,

2. Diameter (thickness)
. of abolt,

3. Length of a bolt.

4, VWidth of a sheet
“of paper.

b, Thicknevssofaboard‘ .
or desk top. ‘ I ,

oy *;Thickness ofa:
"~ button.




AREA MEASUREMENT ACTIVITIES

Ehiah B DEVELO? YOUR ABILlTY 0 ESTIMATE'IN SQUARE
“ Square Centimetre, Square Metre

CENTIMETRES

You are now ready to develop vour ability to estimate

o | - in square centimetres,
{WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE e :
SAVING HOW MANY SQUARES OF & GIVEN SIZE IT TAKES TO Remember the size of a square centimetre, Foreach of the
COVER THE SURFACE, following items, follow the procedures used for estimatingin . -

etres 4 A
1 THESQUARE CENTIMETRE (em?) - | o HoWClosé ”
| Estimate Measurement  Were You?
A DEVELOPAFPELI\JG FORL\SQUARFCENTIMETRE | ') (em?)
1 Takeaclearplasti  oruse the gic on page 6. 1. Index card.
9. Measurethele :hane i of one of these small 2. Book cover.
squares with a v+ +time  uler, 3, Photograph, | -
THAT IS ONE SQUARE CENTIVETRE! 4. Vindow pane or
des‘k_top.

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

o 1L THE SQUARE METRE (nf)
4, Place a coin over the grid, About how many Squres |
doesttake to cover thecoin? —_em? A DEVELOPAFEELING FORASQUARE METRE
5. Place a postage stamp over the grid. About how many ” | |
squares does it take to cover the postage stamp? L Tape fouf etre strcks togetherto makeasquare whrch )
=) | | s one mette long and one metre ide, .
6. Placean envelope over the grid. About how many. 2, Hold the squareup Wrth one srde on the floor to e how
squares does it take to cover the envelope? brgrtrs. T e
e | | 3, Pacethe square on the ﬂuormacomer. Step back and
7. Measure the length and width of the envelope in centi: o | 100k See how much ﬂOOT space i COVETS
metres, Length o width ____em, 4, Pce the square overatable top or desk to seehow
Multiply to find the area in square centimetres, [much space it covers. | IS
| om X tm = e, Hw e i | | ‘
doseate the answers you have in 6, andin 17~ - 5, ‘Place thg squareagams t the bottomofadoor. Seehow

'onr it covers, How many squares would 1t
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" B... DEVELOP YOUR ABLLITY 10 ESTIVATE [N SQUARE
- METRES -

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

How Close
Estimate “feasurement  Were You?

') (m)
Door. '

 CENTMETRE R

D

Full shee__t____qf
newspaper.

Chalkboard or
bulletin hoard,

Floor,
Wall, -
Wall chart or ‘po‘s.te'r. .
Side of file cabinet,
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OLUME MEASUREMENT ACTIVITIES
.]CubIC Centrmetre thre, M1111 rtre Cublc Metre

. . THE CUBIC CENTIMETRE (o)

A, DEVELOP A FRELING FOR THE CUBIC CENTIMETRE

Pick.up & colored plastic cube. Measure its length,‘
height, and width in centimetres,

THAT I8 ONE CUBIC CENTIMETRE! -

Find the volume of a plastic itre box.

s, Place a ROW of cubes ‘against‘the bottotn of one sice
of the box, How many cubes fit in the row?_______

b. Place anothet ROW of cubes against &1 adjoining side

to make one layet of cubes?

————tepith

How many cubes in eachrow? _______

How many:cabes in the layer in the bottom of the
box?

. Stand & ROW of cubes upagains the side o the o,

How many LAYERS would fit ir the box?

How many cubes in-each layer)______,

How many cabes it in thetbo altogether? =

THE VOLUME OF THE BOX IS _____CUBIC
CENTMETRES. |

d. Measure the length, width and height of the box.in
centrmetres. Jength: - cemywidth_____em;
height em, Vlultrply these numbers to find
the volume in:cubic centimetres,

_mx emx____oms ____om,
Are the answers the same inc.and d.?

HE CENTER FOR VOCATIONAL EDUCATION

-of the box.- How- many-rows-fit-inside the box v —r -

B DEVELOP YOUR ABILITY 10 ESTI'\LATE IIV CUBIC

)
()
4,

I 'I'HE LITRE (l)

L.
- box, —

CENTIMETRFS

You at¢ oW ready to develop your abrhty to estrmate

in cubrc centimetres.

Remember the size of a cubrc centrmetre For each of
the following ftems, use the procedures for estimating in
metres,
How Close
Estimate  Measurement. Were'You? "
) (o))

Indexcadfle i

Freezer‘container“ — ' — |
Paper chp box

Box of staples.

’

A DEVELOP A FEELING FOR A LITRE

1 Take a.one lrtre beaker and frll 1t with water |

9. Pourthe water into paper cups, frllmg each % fuII aq you:
usually do. Howmany cups do youfl?

 THATISHOWMUCHISIN ONDLITRE!

3 Tillthe htre contamer W1th rlce

THAT IS HOW MUCH IT TAKES T0 FILL A ONE “ -

".LITRECONTAINER' e

wp—

(contmuedr )




BL" DEVELOP YOUR AB[LITY TO ESTNA’IE IN LITRES

You are now ready to deve10p your abrlrtv to estrmate in
*~ Titres, To write two and one-half ltres, you write 2.3 1, or
- 25 litres. To wite one-half litre, you write 051, or 0.3
litre, To write two and three-fourths litees, you write
2751 or275 lrtres

For each of the followrng 1tems use the procedures for

es rmatm in metres,
d How Close

Estimate Measurement ‘Were You?

e ’_(l) 1t )
1 Mediumsize
freezer container.

2. Large freezer
~ contamer,”

3 Smallfroezer
r container,

DEVELOPYOUR ABILITY 10 BTOATE ML

A THE CUBIC METRE (m )

" You a16 now. ready to estrmate in mrllrlrtres‘ Follow the
B procedures used for estimating metres SR

 HonClor
. Estrmate Measurement Were You?.
| (ml) (ml)- .

Smmall jui.; can,

2. Papercup or tea
owp,

3. Sdft.drin_k‘_oan. .
4. Bot‘tl‘e.“‘ f:

A DEVELOP A FEELING FOR A. CUB P METRE

“ .r.e«u,«m..s.‘md:‘,q.,-«.BOttfle.Or‘rjug:s_.«_,-nM.r..r.‘-.,..,,w.v;v.-:u,.‘ gy et abn R

10, THEMILIITRE ()

3-:There are’1 000 milllitres in one litre, 1000 ml = llrtre Half v
:__,f:a ltreis 500 millltres, orO 5 lrtre 500 ml. |

'A. 1DEVEL0P A FEEL]NG FOR A RHLLILITRE;:"" S
- 1 Exammeacentrmetre cube. Anything whi ch holds -~~~

" Tem holds 1 ml,

2. Fillal mdlrlrtre measuring spoon with rice. Empty the
spoon into your hiand, Carefully pour the rice into a -
small pile.on a sheet of paper.

THAT IS HOW MUCH ONE MLLILITRE [§!

3 Fl theomlspoon with tice. Pour the rige into anotlrer‘
~ pile on the sheet of paper.

“ITHATI ss\oLLrerREs OR ONE TEdSPOO\I" |

n pde on the paper
L ”THAT 1815 MILLILITRES ORONE TdBLESPOON' |

E CENTER FOR VOCATIONAI. EDUCATION

4, FI” the 15 ml spoon Wlth me Pour the rlCQ intoa thll’d e e 1 e -

| 1.;;Placeaone metresquare on the ﬂoor nex to the vrall"" :
9 "'Measure 2 rrretre UP the wall

o Prcture abox that would fit rnto that Space
THAT 18 TE{E VOLUME OF ONE cuoro METRE'

B. .BEVELOP YOUR AB LITY TO ESTIMATE IN CUB[C METRES L

For each of the followrng rtems follow the estrmatrng proced :
ures “used be! ore,

How Close
Bstimate Measurement Were You?
T )
1. Office desk:
File cabinet,

»ro

3, Smal roorn‘[




) MEASUREMBNT ACTVITIS

The masg of an object is a measure of the amount of mattet in the
objexy, ‘This amount i aliays the sime unless you add or subtract soe
miatter frorm the object.. Weight is the term that most people use wher

ehfmean Mass: The welght of-an objet 15 affected by grawty, the

oSSl an Object is not. For example the Weight of a pelson on earth
might be 120 pounds; that same petson’s weight on the maan would be
90.Pounds.  This difference is. because the pull of gravity ont the moon--
i Jesy han the pull of gravity on earth, A person's mass on the sarth
andon the Moon would be the same. The metric spstem does not
eﬂshre \vﬂght it measles mass. \e wﬂl use the term mass here

The wymbol for gram s g
The sytbol for kilogram i kg. -

;ww““Fh&re are*l 000 gamsione hllogram orl 000g lkg
Halfa kllogram can be written & 500 gior 0,3 kg,

h Quafter of a hllogram can be wrltten as 230 gor 0 25 kg
'NO zmd three fourths hllogram% s \mtten 275 ke,

_ 'TIIE KILOGRAM (ke)
DEvELop A muvc FOR THE MASSOF 4 K LOGRAM
o Uslhg a halance or scale, find the ma:S of the items on the table,

g B Before you find the mags, notice how heavy the object “feels”
o compare tto the reding o the tale or balance

- Bag of rice.
- Bagoal,

. ‘-l'killc)grambox.‘
extbook,
,. “‘\Bag of sugar

; ‘Pachage‘of paper. _

“Yourownmass,

| ‘DEVELOP YOUR ABILITY TO ESTINLATE IN KILOGRAMS” |

wFor the followmg 1tems ES’I‘ \MTE the mass of he ob ect m _
k1lograms then use the scale or. balance to-findthe exact mass-
~of the object. Write the exact mass in the MEASURE\]ENT

column Determme how close your eshmate 1s

Eshmae Measurement Were?‘You°

(kg) (kg)

Large pusseor
briefease,

Athhér“‘p‘er_son. ‘

i i S b b Rt 1 g B SR o A by s




L THEGRAM(g
A, DEVELOP A FEELING FOR A" 4AN

1. - Take acolored plastic cube. Hold it in your kand.
Shake the cube in your palm as if shaking dice. Peel the
pressute on your hand when the cube is in motion, then
when it is not in motion.

THATISHOWHEAVY & GRAMIS!

Take a second 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 fingers, moving your -
hand up and down,

THAT IS THE M—\SS OF WO "R AMS!
Take five cuBes i_n one hand and shake them around.
| THAT IS THE NASS OF FIVE GRAMS!

. Pencil‘.‘

.. Two-page letter

.. Apple,

DEVELOP YOUR ABILITY TO ESTIIVHTE INGR \\IS

You are now ready 0 lmprove your ab1|1ty to entnmate m ‘
grams, Remember how heavy the 1 gram cube s, how heavy -

the two gram cubes are, and how heavy the five gram clbes
are, For each of the following items, follow the procedures
used for es 1matmg in kllograms

SN - How Close
Estxmate Measurement‘ Wem You?

B @

and envelope
\chkel

Package of
margatine.

- Exercised-



. TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

DEGREE CELSIUS (°C)

 Degree Celsus (°C)is the metric meastre for temperature,

A, DEVELOP A FEELING FOR DEGREE CELSIUS

Take a Celsius thermometer, Look at the marks on i,

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

2. Find the temperature of the room, °C, Isthe
ro0m cool, warm, or abput right?

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

-~ Find the temperature, ____°C. Dip your finget
quickly in and out of the water, Is the water very hot,

hot, o just warm? |

4, Putsome cold water ina container with a thermometer,
Find the temperature. °C. Dip your finger into
the water. Is it cool, cold, or very cold?

5. Bend your arm with the inside of your elbow around the
bottom of the thermometer, After about three minutes
find the temperature. . °C. Your skin tempera-
ture is not as high as your body temperature,

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

A PEVER 1S.39°C.
A VERY HIGH FEVER I840°C.

DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES
CELSIUS

For each item, ESTIMATE and write down how many degrees

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

MENT. See how close you estimates and actual measure-
ments are |
How Close
Estimate Measurement Were You?
(°C) () |
Mix some hot and
cold water in a
container, Dip your
finget into the
water,

Pour out some of

‘the water. Add some

hot water, Dip your
finger quickly into
the water,

Outdoor tempera: -
ture. :

Sunny window sill.

Mix of ice and water.

Temperatute at
floot,

Temperature at
celling, . .01
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 UNIT

OBJECTIVES

The student will recognize and use the metric

~~lerms, units, and symbols used in this occupa-
. tion,

-~ & Given a mefric unit, state its use in this

oceupation.

¢ Given a measurement task in this accupa-

- tion, select the appropriate metric unit
and measurement tool,

SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (yules,

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

2. Discuss with students how to read the
tools.

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

4, Have students learn occupationally-
related metric measurements by complet-
ing Exerclses Gand 7.

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

== THE CENTER FOR VOCATIONAL EDUCATION
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METRICS IN THIS 0CCUPATION

Changeover to the metric system is under way. Large corm!fizons are already using
metric measurement to compete in the world market. The me:. yystem has been used in
various parts of industrial and scientific communities for years. Mlatlon passet in
1975, authorizes an orderly transition to use of the metric sysuny, s business m]
industries make this metric changeover, emplogees will nevl to usse Matric measizement
in ob related tasks. - .

Table 2 ists those metric terms which are most common:y g1 i this oceupation,
These tetrms are replacing the measurement units used currently. ;- kinds of job-
related tasks use measurement? Think of the many different }mmx reaslirements you
now make and use Table 2 to discuss the mettic terms which e fbam, Seeifyou.
can add to the list of uses beside each metric term, -

B l-.nfgo.rmation Sheef.'Z i




~ Metrie Urits for Forestry

Quantity - Uit Symbol Use
Lemgth - mifllmetre ‘mn Rainfall; dbh; dimensiéans of luner: oz 20 stvew dimsnsions;
wrench sizes, _
- ' tentimetrs o Snowfall; seedling haighit; trench depra:
f nelte m Tre helght; rope fanyeh; trench length.
ey lomelre kn Road diutances;fm%er distances,
Aren | quare centimetee om? Aerial photograpl@?ﬁappmg.
. qure metre m ) Reproduction ploes; plat center,
'iectare he Volumes of wo%ting; spacing; stalking.
h. auare kilometre - km? Land sections; ptiicand suriey.
Volume " 7 ilee ml * Liubricsing ol; it chemical; insectrie
re I Lubricating oils; gasstine and dieselﬁxel’;iiqfid chemiﬁ‘s; measure of dry ‘
and granular produetxand seed by:volurze.
Lr‘mblc contimetre om’ Chain saw engine displacement; smal tatsand hoppers.
v ¢ quble metre m’ Earth removal; purchasing concrete; cargo ser shippimgspace; cord,
Mass ilogram [ Muiling and shipping:costs; heavy hubricamiv:and greme-tree wound dress-
ing; powdered and:granular products andseed sold bryxmass; hardware and
hatd goods sold by mass; vehicle load Tnvitsin kilogrames; mass of sledges,
axes, and othter tools; construction meferals.
i L metric Lot t Wood mass sold:to mills; construetionrmaterials suchizssand, cement; pulp. H
Temperature L. degree Celsius °c Sotl temperature; forest temperaturetground and canopy.
Application Rates | ‘ o
Dry ot granular kilograms per heclare kgfhe Seed, fertilizer, :
Liquid - litres por hectare Iha Herbleldes, liquid fertilizer,
Dilutions or Concentzates ' | ' ‘5:
Dry mies grams pet kilogram pki Fetllizer, pesticides, i
grams pret cubic metre g’ Seedbed preparation,
Liquids millilitres per litre mi/} Mixing liquld chemicals with water or other liquids,
Growth rate cubic metres per hectare o | miha Tree growth,
- Density . Jlograros per cuble mebee . | .. kg/m’.. Jdesttitylng type of lumber by tree:species such.as oak, maple, yellow:pine. . . ... _‘_
- Yield | cubic melres per hoctase m’ha Treetsboard, :
| Htes per hectre b  Seed collection, |
Prossure | Kilopaseal kPy Water pressure; sprayer pressure; fre fighting; tire pressure.
Wind speed ' kilometres perour kmfh """ Fire lighting; seeding; applying herbicides and pesticides.
Flowrles 3‘ millilitres persecond mifs | Speaying herbicides and pesticides,
| litres per hour I Water for fire fighting.



YING OUT METRI UNITS

To give'you practice with ms. .- units, l\rsé estimate the measure-
ts of the items below. Write ¢ #m yourbed gaess next to the item.
y actually-measure the item an . write dowr your answers using the
act-metric symbols, The more vou practice, the easier it will be.

Estimate

16.

Igloo water.cooler

E«limate

Actual

17.

Seed storage:jug

Zalm width

18.

Compression.sprayer

18,

Tree marking gun

Yaur height

20.

Bolt of wood

Desk height

21.

Lunch box

Planting bar

Drawing board length

22.

Box of nails

Small tree height

Mass

23.

Textbook

Mature trée diameter

24.

Nickel

Seedling height

25.

Yourself

Space between trees

26.

Single bit ax

*a

10.

Desk top

21.

Splitting ax.

11.

Classroom floor

28.

Cord of wood

12,

Sheet of paper

13.

Aerial photo

Temperature
29. This room

~14+—Seetion-of-lawn or-plot -

30. Soil temperature

lume/Capacity

15.

Smll bottle.

31

Ground level

32.

Hi! tamwater
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© MANABING WITH METRICS
| It is imporzant to know  what metric measurement to use, Show
what measirement to.use in the {ollewing situations. 18, Mass of bag of cones

| 19, ity of chain saw gas tank
1. Width of fire break Capacity of chain saw gas fan

' 0. Denstty of tree species
9. Tree diameter 20. Density of tree sp

21, Windspeed —_
3. Volume of wood preservative ind spee

L fones_t 22. Flow rate for spraying ' .

5. Volume of insect repeller:. for foggar

6. Cmtside temperature of fomest soxl

7. Height of mature tree

8. Length and diameter of bolts
ad screws.

9, Wrench size

10, Snowfall

11. Rainfal]

12. Sapling height

13. Application tate for sramlay

fertilizer

14, Appiication rate for a il | |
insecticide

15. Tire zpessure

16. FOTF‘HYI"M ofwrad

17. Foresnyield forssad colls-tion

AN :
- THETENTER FORUOCATIONAL EDUCATION
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OBJECTIVE

- The student will recognize and use met-
»'ncequ1valents. \

. Given a metric unit, state an equivalent

-~ inalarger or smaller metric unit,

SUGGESTED TEACHING SEQUENCE

R Make avai]able the Information Sheets
(3 -8) and the associated Exercises
| (6:-14), one at 2 time.

2. Asso0n as you have presented the
Information, have the students complete
fach Exermse

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

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

..‘»Look at the picture of the nail next to theruler The na11 is 57mmlong Thls 1s5em*7mm
 There are 10 mmn in each cm, solmm Olcm(one tenth ofacentlmetre} Thls meansthat

~ Now megsure the paper chp It is 34mm ThlS is the same asch+

‘34mrn 3cm+4mm

METRICMETRIC EQUIVALENTS

Centlmetres and Mllhmetres

Tmm= 07cmso&7mm =Hem+Tmm
=5em+0Tem - e
=57 cm. Therefore o7 mm is the same as 5 7 cm‘ e

mm s;ﬂQe each”

mllhmetre i50.1 cm (one-tenth ofacentlmetre) 4mm—= em. So, the paper cllp 15

= 3 cm +04em :
= 3.4 o ThlS means that 34 mm s the same as 3 4 cm

N Informaiien.She"gtB

Now you try some.
a) 26mrﬁ=___..._cm N . 8) 1_32_n‘1im‘”= tm
¢) %mms_ on ) 1400mm S

d)680mm= . cm h) 2301 S e cm

s P - oo o

Exerciss 8




Metres Centlmetres and Mllhmetres

There are 100 centimetres in one metre Thus

2m= 2x100cm= 200cm.
dm= 3x100cm= 300 cm,
Bm= 8x100em= 800 cm
36 m =36 x 100 cm = 3 600 em,

There ate 1 000 millimetres in one metze, s0

2m= 2x1000mm= 2000 mm
dro= 3x1000mm= 3000 mm,
Gme= 6x1000mm= 6000mm,
24 m =24 x 1000 mm = 24 000 mm.

*<Brom your work with decimals you should know that

)

one-fourth of a centimetre can be written 0.25 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 1000. So

0.75m=0.15x1000 mm

- T%%xlOOOmm

100
5x 100MM

75510 mm

‘onehalf of 2 metre can be written 0.5 m (five-tenths of a metre) |

750 mm. This means that 0.75 m # 730 mm, J

Information Sheet 4

Fill in the following chart,

melre centimelre | millimetee

mopomoopmo
! 100 o 1000
2 200

Mllhlltres 0 thres

There axe 1 000 mllhhtres in one litte. This means that

2 000 millleres is the same as 2 ltres,
3000 ml s the same s 3 it
{ OOO‘rﬁ‘l‘ 15 the same as 4 litres,

12000 m| is\the same as 12 itres.

Since there are 1 000 milllitres in each litre, one-way to change milli
lttes to litres is to divide by 1 000. For example, -

100
1000 ml = T0p0 litre = Llitre.
t .

000
2[]00 ml = ?000 lures 2 litres,

And as final example

28 000
28 000 ml =

1000 o ibras = 28 littes.

What if something holds 500 ml? How mang litres is this? This is
wotked the same way,

500 mi =~1—-[5ng litre = 0.5 ltre (fivetenths of a litee ). So 500 ml
i the same as one-half (0.5 of 4 ltre. '

Change 57 millltres to htres

31

B ml =35

s Jitre = (1 057 litre {fifty.seven ¢ housandths ofa
litre), ‘

| ~ Information Sheet 5  '.“;;
Now you try some. Complete the following chart, S

miliites . litres

3000 - 3
6000 ‘

‘ 8
14000

0.6 600
25 25
148

Exercise 9

300 0.3

00 |
S 0.9

250 ‘

T 39

Bl




PRt

H to Mllhhtr@s

';:tht do you (Io il you need 1o change htres to mzlhhtres° Remembm
| there are 1 000 millltres in one ite, orllltre 1 000 nd,

; SO‘ .

v 1000m = "O)Oml
x1000ml=7000ml -
x 1000 ml = 13,000ml,

2 litres = 2
T lilres= 17
18 litres =10

-l_kg‘ 1000;- 1000g
% kg=2. 1000 g= 2000

3
0,65 litre = 0.65x1000ml= 650 ml,

. ‘ _J
Information Sheet 6

~ Now you try some. Complete the following chart,

litres milllitres
| mi
"le | s
- ‘
16 :
3200
04
053 |
W] Exercise 11
OuE |
| Grams to Kilograms

 There are 1 000 grams in one kilogram, This means that

2000 grams is the same as 2 kilograms,
5000 g is the same as 5 kg,
700 gis the same s 0.7 kg, and so on,

To change from grﬁms to kilograms, you use the same procedure for
changing-from millilitres to litres

'Compluté the foilowing chart.. -

. different metric units, Practice changing each of the followmg to |

N 'memc equwalents by completmg these statemen

AN ‘ )

075 kg = 75\1UUUg— RET

Information Sheet 8

kilograms T grams - .
ke |
N R
IR S S
AR 1 Exercise 13
”Changmg Umts at Work

Some of the thmgs You use in't this occupa ion may be measured in

)76cmcrosscutsawxs ot m

‘ Mdm - Information Sheet 7
Try the followingones,

f\J' gams | kilograns
/ ‘ Ig '

i

Exarcise 12

/THE CENTER FOR VOCATIONAL EDUCATION

: b)1250mlsprayerls S e e S
“c)5cmd1ameterpnpels o mm
d)T20gaxis - o kg
e)lZOmmmdeboardls s
£ )0.25 litre of chain saw oil iy e ml
‘g)1000kgjeep1s . ‘ t
‘h)500gofseedls - ' ke
)30cm Cruising ax is__ . mm
j-60.mim-length-boltis— om
k)3msteel tapeis _ . . - mm
) 500 ml of spray coneentrate is 1
m)150 mm scalingmilels. - " o om |
n)1 Kl of herbicideds___ N
0) 1 km of distance is ' S




OBIECTIVE.
* The student will recognize and use

-~ instruments, tools, and devices for mea-
" surement tasks in fotestry occupations.

& Given metric and Customary tools,
o instruments, or:devices, differentiate
= ‘between metric and Customary.

. Grven a measu_rement task, select
and use an apptopriate tool, in-
strument or device,

& Givenamettic measurement task,
judge the melric quantity within 20%
and measure‘withinr‘%% accuracy,

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary mea-
suring tools and devices (rules, scales,
°C thermometer, drill bits, wrenches,
measuring tapes, feeler gages) and

 display in separate groups af leammg
: stahons

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

3. Have students verbally deaenbe charac:

SELECTING AND usme
METRIC INSTRUMENTS, TOOLS AND oavrcas

Selectmg ah rmproper tool or mrsreadrng A soale can result in an rmproper seles form
damaged materrale, ot rnjury to self ot fellow workess. For example, putting 207 pounds
per squate inch of pressure (psi) in a truck tire designed for 207 krlopascals (about 30 psr)

-~ could calsea fatal accrdent Here are some suggestrons-

I Find out i advance whether Customary o metrrc units, rools rnstruments or pro
due ts are needed fora given task

P—— e A e

2, Examme the tool o mstrument before using it

3 The metric system |sadeermal sys em. Look for umte markedo in whole number
tens ot tenths, hundreds o hundred hs |

4, Look formetnc symbols on the too]s or gages suchasm mm kg, g, kPa. :

b, Look for decrmal fractrons (0 25) or decrmal mrxed fractrons (2 50) rather
‘than common fraotrons (3 8) on drrll brts and wrenches |

6. Some produohs may haveasnecral metnc symbol such asablockMto show hey are
metric. e

7. Don't force bolts wrenches ot other devrces whrch are not f utmg properlv

8. Pactice aeleetlng and usmg tools 1ns ruments and devrces. |

LEI']SLILS

4. Present or make available Information
- Sheetd.

‘5. Mix metrie and Customary tools or
~-equipment at learning station. Give
‘students Exercises 15 and 16.

6 .Test performance by using Section C .
o of “Testmg Metrrc Abrlrtresa" |

THE CENTER FOR vocmouareoucarlom,j‘ S




- Practice and prepare to demonstrate your ability to identify,
Select, and use melric-scaled tools and instruments for the tasks given
below. You should be able to use the measurement tools t the appro-
priate precision of the too, instrument, or task.

 Por the tasks bel'ow, estimate the metric meastrement to within
20% of actual meastirement, and verify the estimation by measuring
to within 2% of actual measurement, | ‘

A | Estimate Verify
Select and demonstrate ot describe use of tools, instruments, o |
deviees to: ' 1. Depth of a rainfall
L Order weed ree killr 4. Mass of log wood
. Measure db, 3. Basal area of a tree
. Spacing fdf“b'lanting. 1, Mass ofaquantity of fertilizer
. Measure runoft, 5. Volume of liquid nsecticide i
| a partly-filled container
. Determine temperature of water, - —
. : 6. Mass of a quantity of seed
Determine total tree height, | ~
- 1. Length of chain saw.
+ Determine quantity of pine or other seed needed to seed - T ‘
~ a hectare. \ 8‘. Volume of seed in a container
8. Prepare a trench for healingin seedlings, 9. The dbh of a tree
Determine age of tree, 10, Area of one hectare in a foest
Determine mass of pulp wood to be sold to a mill, 1. _D?,pth of a trench when “heeling
in
. Calculate and prepate the amount of gas a~d il needed ] _
for a 2-cycle chain saw engine, 12, Width of a fre break
. 12. Check proper terperatures for fire danger.ating {13, Temperature for.seed
‘ stratification
+ 13, Prepare and use a liquid herbicide, The directions state: Mix -
 30mlof herbicide with 4,5 | water, Spray evenly over an area 14." Cruising
of 24 m?.
Exercise 15 Exercise 16~

. THE CENTER FOR VOCATIONAL EDUCATION




OBJECTIVE

'I’he student wdl recogmze and use metric

| and Customarv units interchangéably in order-

ing, sellmg, and using products and supphes in
thrs occupatron

.. ‘fGiven"a-‘Customary (ormetric) measure-
ment, find. the metric (or Customary)
- ‘equivalent on a conversion table,

" Gtven 2 Customery unit, state the re-
‘placement unit,

‘SUGGESTED ‘TnAcnme:«:snoUEuce

IL ‘Asemnble packages and eemtamers of
materials.

* Present or make available Information
Sheet 16 and Table 3,

Have students find approximate metric-
Customary equivalents by using
Exercise 17 T

Dunng the transrtron penod the're wdl be i need for fmdmg equwalents between sy srems;‘ :
Conversion tables. list calculated equrvalents between the two systems, When 3 close equwalent
s needed, a eonversron table can be used to hnd‘rt Follow these steps -

Determ ine whrch conversmn table ts needed

“Look up the known number in'the appropnate column, it not hsted fmd numbers yo
. can add together to; make the total of the known number ‘ |

TP iy ©

8 Read the equwalen (s) from the next column

Tabte 3 on the next page grves n example ofa metrrc Customary conversion tablewhrch
“you can use for practice in fmdmg appr: . nate equrvalents. Table 3 cat: be used wrth Exercise-
17, Part Qand Partd, - -

Belowis wsableef metric Custommary equivalents which tells you whiat the metric replace-
ments for. Custamaryamits are.* Thisgable can be used wrth Exercrse 17 Part 1 and Part:3.. The:
symbot Mmeans“nearly equat to. | :

1ml=02tsp .
“Tml%0.07thsp -
11~338 floz.
Uz dops-
Alsdlpts
11~106qt r
11026
1gram ~.(,035 0z -

linch~2b4em” .

oot =0305m
CImy109yads o lyad™S9m
Tkm~062mile - Imie ”1.61_km‘;'; -

lem’ 50165qin Isqin®E5em! -
Im*>108sqft  lsqft® 009 m*
Im~125qyd  lsqydx08m*

1 hectare 9,5 acres 1acre~04hectare r

o 039 inch
1m > 328 feet

1tsp~aunl :
Lthsp s ¥ 15ml
1 floz %296 ml
l’cup%°3rm
1pt¥ 0471
1qt~0951
lglv391
1ozv283g

Test performance by using Section D of ~
“Testing Metric Abilities.”
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Tkgx200
1metnc ton = 2205 lb
lkPa 0145 psi

TR 0B
Tton ¥ 907.2kg
1 psi > 6.895kP

Tem! ¥0.06 cuin ~ leuin ¥ 164 em”
Im's %3t lauftx00m®
| 1m3.%1.30uyd lcuyd 08m

*kdnpled from Le ts \Ieasure Memc. A Teaehets !ntroduchou to Metrtc \Ieasurement Dlvrsmn of Educauona

: 1' @snn and Renewul Ohlo Department of Educebon 658 FrontStreetColumhus 0H432 15,1975,




" CONVERSION TABLES

MILLIMETRES TO CENTIMETRES T0 INCHES INCHES 10 CENTIMETRES T MILLMETRES

om o i ‘mmem b mm cm in in, W mm in. om :‘mm
0 10 3 | 1 1 03 . 01 004 | 1 28 4 | 1B o0k 8
w N » 2 0 | 2 02 008 2 U508 B8 | L4 084 64
L300 30 1181 I S B 3 03 02 3 16 W2 | 12 1w 11
W0 G | @ 4 1 | 4 04 06 | 4 06 1016 W1 1
050, 1e%8 | s 5. 197 | 5 0§ 0w | 5 L0 4 i

W @ me | 6 6 26 | 6 05 oM | 6 164 1M

™ W mm | w1 w6 | 1 o1 ow |7 mm wE oo

W | ® 8 5 | .8 08 08 | 8 N2 032

o w B | ® 9 st | 9 09 0% | 9 ;b 18

3 EEETEEN

1000 mm o el 39.37 inches 12inorit=NBemordsmm

 METRES 10 FEET mowsms
m . m o t. T T R & ome
{00 %808 | 10 e |1 B 00 . 48 foI0 o305 | 1 030
w0 eedr | w0 6682 | 2 656 W0 6086 |2 610 | 2 ‘.»oAslg:f{‘ |
w0 oM | % %48 ) 3 M w4 | N |8 W
0. 1323 | 4 s | ¢ 132 w0 ms | M e |4

S0 164042 | 50 16404 |5 1640 M0 140 | B0 Lu | 5 1R

W mew @ mew | 6 s | w0 wm 0 w8 |8

00 mees | 00 e | T W us% | 0 MM | 1 a3

W MusT | 80 T | 8 26.25 B0 M3s4 | B0 MU | B . M

90 295276 | %0 228 | 9 298 W0 M | % mas [ 9 M
10000 328084 . 1000 30480 |

Table3




‘ 1' You are workmg in asate park asaforester Wlth thechangeto‘ -

- metric measurement some of the things you order, sell ot use are

‘marked only in mettic units. You will need to be familiar with

‘appropriate Customary equivalents in order to communicate with
customers and suppliers who use Customary units, To develop
your skill use the Table on Information Sheet 10 and give the

 approximate mettic quantit y (both number and unit) for each of
the followmg Customaw qumtltles.

Customary Quantity Metric Quantity

“10gal of gasoline

12 pt. of Zeyele engine ofl

21/2in, firehose

4in, board width

- 16l, oz, of tree-marking paint
Lin, bolt
b, of tree wound dressing

1 gal. can of chain saw oil

lﬁ_in. saw bar
S_ft. fire rake
3 gal. sprayer tank

7 acres of a pine forest
§0_Ib.‘bag of fertilizer
2 qs. insect tepellant

200 {hs. of tipe pine cones

]

e
r—
o

3 Comp]ete the Reqmsmon Form usmg the 1tems hsted Conye
the Customary quantities to metric before flling out ¢4 form,

. Comnplete all the information (Date Por, No,, etc.). |
Order the fo]lowmg forestry supplies: -

3 )50 f of water condmt 8 in. dlameter
b') 12 carriage bolts, 1/4in. by 6 in,
¢)50 yds. of 1/2 in, steel cable -
. d]6axhandles,3ft long -
¢ ) Four 20 Ib. bags of hydrated lime
. )Zdnll bits, 1/8-in. diameter -

REQUISITION

For

No.__ DuteWaed

Deliver to |

QY|

2. Use the conversion tables from Table 3 to convert the following;

Mmm = |f) 00k= m

a)
b)) 15m | g) 42t = - m
) Um- fh) B mm

—

¢
Cd) Bomw = i) deme . mm

) 80mm = n|j) Jemc mm

"

Requested by

Approved by




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

ECTION \

v"Ohe kllogram |< about the mass
""ofa: E ‘ [A] 12,000 mm.

[A] vk IB] 12,000
- |B| apple sead [C] 12000mm
{0 basketball (D] 12000mm
‘[Dl Volkswagen “Beetle"

SECTION B

: 2 Asqu?re melre s “b°“t the 7 A board 20 centimetres wide
. areao also has a width of;

~|A] this sheet of paper
~(B]-acard table top ~ - -~
[C] abedspread

[A] 0.2 millimetre
“[BY 2000 millimetres
(C] 200 millimetres

~[D] apostage slamp D] 2 millmetre

8. A 2500 gram bag of fertilizer
is the same as:

[A] 0.25 kilogram
(B] 2.5 kilograms”
€] 250.0 kilograms
(D] 25.0 kilograms

3. The dbli of a tree would be
 measured in:

““[A‘] kilogﬁms

(8] hillimqtres
e cubie metes
| [D] litres

A, vRainfall would i)& measured

i SECTION C
;;_[ A] cubic centimees 9 FormeasurmgCelsmsyou would
o : ue A ‘

- [B]} metres

1P [A] tape - .

[Cl . millimetres

(D} it .[B] pressure gége
itres

[C] - container

[D] thermometer

]1 Bsnmate the length of he lme‘”,

segment below

Use thls conversion table to.
answer questxons 15 and 16

i
[A] Wpams m ft. m
[B) 6 centimetres 10 e |1
[C] 40 millimetres 0 6562 | 2
‘ 30 98.43 3.
(D] 14 pascals 0B |4
50 16404 5
‘ 60 196.85 6
12, Estimate the length ofthe hne S| oTo 22986 ) T
segment below: §0 . 26247 8
- 90 29528 | 9
0 s |

AT 10wllmetfes

(B] 4 centimetres

(C] 4 pascals

(D] 23 milligrams

SECTIOND .-
13, The meric unitfor iquid measure
which replaces the fluid ounce i:

[A] cubic mefre
[T g
0] -ltre

D] milllite

‘14 ’I‘he metnc umt for area whlch

teplaces the acre is:
(A] hecta;e

[B] ilogram
(C] pascal

15, The equwalent of 75 mis:
ar 3603ft ”
‘[B]‘22&66ﬁ,
f[C] 246,06 .
[D] R

16, The equwalent of 12m|s :
[A] 2031 .
‘[Bl 3081
) 1
D] 36031,

" 5::Th‘«'correct'\wt‘d‘wﬂmw*e“ril_v
geams is:
(A] W0qms
B 20 Gm, toer
€] wg = ©[B] pressure gage
(C] ruler
[D] scale

10, For measuring kilopascals yéu
would use a:

[A]" container

(D] 20¢

- THE CENTER FOR VOCATIONAL EDUCATION

D] joule
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* ANSWERS TO EXERCISES AND TEST:

- EXERCISES 1 THRU 6

Exetcise 10 Exercise 13 Part 9
The answers depend on the items C —— L
used for the activities. williitres 1 Lires kilogram grams a) 1181in.
| nl || |8 b) 4921,
EXERCISE T : 000 c) 45931
Currently accepled metric units of 3000 | 3 1{ 7000 d) 1141,
measurement for each question are 6000 6) ( e) 28.62in,
shown in Table 2. Standards in each B000] 18 (25) 25 000 ) I540m
occupation are being established 14000 0] 04 300) )4,
MOW, S0 ANSWers may vay. :23000] T 063 "(630) ﬁ ) éﬁang
EXERCISE 8 300 03 ‘ i) 191mm
a) 6am o) 132cm 0 _| (0.7)- - i) 64mm
b ®Im D 802am G [ 09| Besiell |
¢ 9dem g 140.0em 250 | (0. a) 076m i) 300mm
d) 680em  h) 2307em (470) | 047 | b) 128litres j) Bem  Part3,
o - ‘
EXERCISES § THRU 13 M| ) e) Slm o k) 0D 4) 1525m, 032 m
| d) 072kg 1) 05lte 4y 19 64 m by 1504 mm
Tables are reproduced in total. An. Exercise 11 e) 12em  m) 15em ) 455107 mm
swers are in parentheses, — £) %0ml ) 1000 ktes ¢} 20.0m, 14l
y litres | milllitees 1 o) 100m d) 6-0916m
Exercise 9 1 ml g e) 4-9kg
“h) 05k £) 2-32mm
metre | centimetre | millimetre 8 8 000 |
] 100 | 1o00| |48 (45000) Theanswes dependon the ~ THSTING METRIC ABILITIES
; (32) | 32000 items used for the activiti
9 200 (2000) ¥ Tl ¢ the activities, L. C 9D
3 300 3000 '
o O mmosy - L B 1B
I 7y - Ml o B I B
3 | (500 15000 - i L C 1 A
L (7400) | (74000) Exercise 12 a) 3791litres i) 40.64 em 5D 13D
0.8 80 800} —— | b) 0236litre j) 1525m 6 D 14 A
04 (60) | 600 pams | kiograms]  c¢) 635em k) 1896htes g o 15
0.02) 25 25 : kg d) 1016cm 1) 28hs 8 B 16 A
(0.148)]  (14.8) 148 00 1 1 e) 4736ml m) 225kg
: (6.39) 639 (6 390) TN ‘ f) 254 m n) 1.9 litres o
e - O (‘53i ) 045kg 0 ) 90kg | B
T . - TR ) 379 lites i
" 30 1 (03)
275 | (0.275)

w THE CENTER FOR VOCATIONALEDUCATION .. T U.S. GOVERNMENT FRINTING OFFICE; 1977~ 151063/6228 -




SUGGESTED METRIC T00LS AND DEVICES
 NEEDED 0 COMPLETE MEASUREMENT TASKS

& THE CENTER FOR VOCATIONAL EDUCATION

& The O State Unyersity *+ 1960 Xenny Road * Columbug Oa 43210

'

I H, ' Temperature Devrces—-lndlcatom used for ovens, freezmg/

— —

INEXERCISES 1 THROUGH 5
(* Optional),
LINEAR MASS
Metre Sticks Bathroom Scale
* Rules, 30 em *Kilogram Scale
- Measuring Tapes, 150 em *Platfonn Spring Seale
o Might Measure.. 10 C pglctlyty
L Metre Tape, 10
’ e lape, 1 Balance Scale with 8- plece
" *'l‘rundle Wheel e |
| Area Measurmg Grid *S pnn g S cale, WB kg Ca paclt y
- “"‘VOLUME(CAPACITY' | TEMPER ATURE
*Nesting Measures, set of 5, .
¥ 30111000l Celsrus Thermometer
~ FBconomy Beaker, set of 6,
. 50ml-1000ml
o Metric Spoon, set of 5,
Iml.25ml
" Dry Measure, set of 3,
50,125, 250
o Plastic Litre Box
" Centimetre Cubes
b
"
N

vvvvv

SUGGESTED METRICTOOLS AND DEVICES |+
 NEEDED TO COMPLETE OCCUPATIONAL
MEASURENENT TASKS |

In thus occupatron the fools needed to complete Exerclses 6,
15, and 16 are indicated by “.”

* A Assorted Metri Hardware-Hex nuts, washers, screws,
| - cotter pins, etc., -

Drill Bits~ndividual bits or sets 1 mm to13 o range
Vemier Callper-Pocket slide type, 120 mm range
Mrcrometer-Outelde mlcrometer cahper, Ommto %Bmm
ange ,
" Peeler Gagé~13’ blades, 0 05 i o 1 i range T——
Mette Tape~500r 100 mtape
'I’hermometers—Specml purpose types such as 2 chmcal
thermometer

cooling systems, etc,

%1 Tools—Metric open end or box wrench sets socket sets,
hex key sets

¥ ], Weather Devrces—Ram e, barometer, humrdlty, wmd
velocity indicators

¥K 'Pressure Gages-Jl‘lre pressure, ar, oxygen, hydrauhc, fuel,

L lVelocrty—-Drrect teading or vane type meter
M. Road Map—State and city rosd maps
¥ N, Containers—Buckets, plastic containers, etc., for mrxmg
. andstoring liguids
%0, Containers~Boxes, bucksts, cans, etc., for mixing and
storing dry ingredients '

Most of the above 1tems may be obtamed from Iocal mdustnal
hardware, and school supphers Also, check with your school district's
math and science departments and/or local mdustnes for loan of thelr
mettic measurement devices,

lMeasurmg devices.currently. are not available,_Substitute devices (i.e., thermometer) :
may be used to complete the measurement task o

Tools and Devit:es | List -




REFERENCES

Let's Measure Melrie, 4 Teacher's Introduction to Metric Measurement, Divi-
sion of Educational Redesign and Renewal, Ohio Department of Educs-
tion, 65 8. Pront 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 sbout
metric measurement; reptoducible exercises apply metric concepts to
common measurement situations; laboratory activities for individuals or

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

Measuring with Meters, or, How to Weigh a Gold Brich with o Meler-Stich,
Metrication Institute of America, P,0, Box 236, Northfield, IL 60093,
1974, 23 min., 16 mm, sound, color; $310,00 purchase, $31.00 rental,

Film presents units fot length, area, volume and mass, relating each unit
to many commaon objects. Screen overprints show correct use of mettic
symbols and ease of metric ealculations. Relationships among metric

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

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

Comprehensive bibliography of instructional materials, reference mate-
ritls and resource list for secondary, post-secondary, teacher education,
and adult basic education. Instructional materials indexed by 15 oceu-
pational clusters, types of materials, and educational level,

Metric Education, A Position Paper for Vocational, Technizil dnd Adult
Education, Product Utilization, The Center for Vocational Education,
The Ohio Stale University, Columbus, OH 43210, 1975, 46 pages;
$3.00,

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

tional, technical and adult education, Covers ssues in metric education, -

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

Metrics in Career Education. Lindbeck, John R., Chatles A, Bennett Company,
Inc., 809 W, Detwelller Drive, Peozia, IL 61614, 1975, 103 pages,

METRIC SUPPLIERS
Brown & Sharpe Manufactuting Co., Precision Park, North Kingstown, RI 02852,

Industrial quality micrometers, steel rules, screw pitch and thickness gages,
iquares, depth gages, calipers, dial indieators, conversion charts and guides,

Dick Blick Company, P.0. Box 1267, Galeshurg, IL 61401,

Instructional quality tules, tapes, metre sticks, cubes, height measures,
trundle wheels, measuring cups and spoons, persona) scales, gram/kilogram
scales, feler and depth gages, beakers, thermometers, kits and other aids,

Millimeter Industrial Supply Corp., 162 Central Avenue, Fammingdale, L. L, - — S
NY 11735

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

Ohaus Scale Cotpotation, 29 Hanover Road, Flotham Park, NJ 07932,

Instructional quality and precision halances and scales, plastic calipers
and stackable grara cubes for beginners,

INFORMATION SOURCES

Ameriean National Metric Council, 1625 Massachusetts Avenue, NW., Washington
DC 20036. e

t

Charts, posters, reports and pamphlets, Metric Reporter newsletter, National
metric coordinating council representing industry, government, education;
professmnal and trade orgamzatmns :

 National Bureau of Standards, Oifice of Information Activitis, U.S. Department .

" of Commetce, Washington, 0 20234,

Free and inexpensive metric charts and publications, also lends films and
displays. ‘

;__“_M_ e 33,80, paper; $2.10.quantity. sehool.purchase

Presents melxic wnits and notation in a welldilustrated manner, Individual
chapters on metrics in drafting, metalwotking, woodworking, power and -
energy, gtaphic arts, and home economics, Chapters followed by several
learning activities for student use. Appendix includes conversion tables
and charts. :




