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ABSTRACT
Designed to meet the job-related metric measurement
needs of commercial photography students, this instructional package
is one of six for the communications media occupations cluster, part
of a set of 55 packages for metric instruction in different
occupations. The package is intended for students who already know
the occupational terminology, measurement terms, and tools currently
in use. Each of the five units in this instructional package contains
performance objectives, learning activities, and supporting
~informatiomn in the form of text, exercises, and tables. In additign,
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, refereaces, and a list of suppliers. The material is
designed to accommodate a variety of individual teaching and learning
styles, e.g., independent study, small group, or whole-class
activity. Exercises are intended to facilitate experiences with
measurement instruments, tools, and devices used in this occupation
and job-related tasks of estimating and measuring. Unit I, a general
introduction to the metric system of measurement, provides informal,
hands~on experiences for the students. This unit enables students to
become familiar with the basic metric units, their symbols, and
measurement instruments; and to devlop a set of mental references for
metric values. The :metric system of notation also is explained. Upit
2 provides the metric terms which are used in this occupation and
gives experience with occupational measurement tasks. Units 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 experience
) in comparing metric and customary measurement instruments. Unit 5 is
v designed to give students practice in converting customary and metric
‘ measurements,.a skill considered useful during the transition to
metric in each occupation. (HD) : :

Documents acquired by ERIC include many informal unpublished materials not available from other sources, ERIC makes every -
effort to obtain the best copy available. Nevertheless, items of marginal reproducibility are often encountered .and this_ affects the
quality of the microfiche and hardcopy reproductions ERIC makes available via the ERIC Document Reproduction Service (EDRS). -
EDRS is not responsible for the quality of the original document. Reproductions supplied by EDRS are the best that can be made fr‘om::’:

Q . .
: jinal, ‘
ERIC

IToxt Provided by ERI



,/ ///

/
/////,,,/// ///,, /////,,//’///,,,// ///, // //// ////////// M,///%,,/ //,,,//
///

Y /// /

M

{ormet
/

7 |
- VN 4/ /////// 11 ///////// a1 ///,/ I /, //x///// //// M,/// W |
2 // //// M, I, // oAy //// ,Z i, gy /x i, Y
o metrics for metrics for
A 4 // / ////////’ ///// / ’////// il // /// / 2 /////// //// ’////// ¥ / ////
]

7‘///

oy / /’ / ’ /// / / ///
formetnics for metrics
/’/////// / / 4’////// //// //’//////”’///// / ’// ///”’/////’ ////”/// o

A ,/ "

metrics for metrics for

L W/m o 01 WWé@

/// /// ﬂ///wwa%/a//w//w/ //// ///‘
////,/////////////// /////» ey ///// //// //////4///
{///// /// ’////// 4///// é/// //’Z/// / v / y

//,,,/4 //, ///,,///////,/M,,///f//,//
metrics |
/ // {/////// ///// ////////’//Z/// 0l ///////// //// W/”’//////”’/// /. /”’//%

//””/// //////////% W //% 4///////

// ////,, Wh ///// ///// ///, ////// //// /////// /////,, m e rls
/ ///A Iy, R i

/ /,,,,// 0 /////// &//, M////f//,,,/ ol & A

commermal

- o
T // Dt ///////// 5////” ///// %/////////////// /%/////, ///i///, o
! | [ Z,,/////Z,,”/ /é/ %/ //%/ M,’;//, é/ /é///'/fff/

) ' /
’ [’ ’ // / // //

. . A P M// ///////// ””’//’7 ”M/// s
0 o / / / / / é;///

. K C //////
THE CENTER FOR VOCATIONAL EDUCATION %,é R ////////’ //////////// /////%///’/////%”7/




TEACHING AND LEARNING
- THE METRICSYSTEM.

This metric instructional package was designed to meet job-telated

{fi-\metnc measurement néeds of students, - To-use this package students

 should already know' the occupational terminology, measurement
.. terms, and tools currently in use. These materials were prepated with
" the help of experienced vocational teachers, reviewed by experts, tested
*in classrooms in different parts of the Umted States, and revised before
- distribution,

Each- of the five units of instruction contains petformance abjec-
tives, learning activities, and supporting information in the form of
- fext, exercises, and tables. In addition, suggested teaching techniques
. wre included. At the back of this 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.

Classroom 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,

2. Students learn better when mettic units are compared to familiar
objects. [Everyone should leam to “think metric.” Companng
memc units to customary units can be confusing,

3. Students will learn quickly to estimate and measure in metric units
‘ by “doing."

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

5. Move through the 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 o avoxd overwhelming students with
- oo much material.

” Umtl is a general introduction to the metnc system of measure- |
- ment which provides informal, hands-on. experiences for the students, .

> This unit. enables students to become familiar with the basic metric

 units, their symbols, and measurement instruments; and to developa

. set of mental references for metric values The metric system of nota-
nij,tlon also is explamed .

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

Unit 3 focuses on ]ob related metric eqmvalents and their relation-
shlps

Unit4 provides experience with recognizing and using metric
instruments and tools in occupational meesurement tasks. It also pro-

- vides experience in comparing metric and customary measurement in-

struments.

Umt5 is deslgned to give students practice in convemng custom-
ary and me metric measurements, Students should lear to “think metric” |
and avoid comparing customary and metric units, However, skill with

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

occupation,

Using These Instructional Materials

‘This package was designed fo help students leam a core of knowl:
edge shout the metric systern which they will use on the job, The
exercises' facilitate experiences with measurement instruments, tools,
and devices used in this occupatlon and jOb related tasks of estimating
and measurmg |

 This insteuctional package also was designed to accommodate 8
vanety of individual teaching and learning styles. Teachers are encour-
aged to adapt these materials to their own classes. For example, the

information sheets may be given to students for self study References - °

may be used as supplemental resources. Exercises may be used in inde-
pendent study, -small groups, or whole-class activities, Al of the -
matenals can be expanded by the teacher, o

| Gleria_ § .Coopet
Joel H. Magisos
Editors .

 This publication was developed pursuant (o contract No. QEC:0.74.9335 with'the
Buraau of Occupational-and Adulx Education, US, Deparlment of Health, Educa:
tion and Welfare, However, the opinions exprassed herein do not necessarily
reflect: the position or palicy of the U.S. “Office of Education and no official -
andorwmem by the U.S. Office of Educauon should be mterred o——




- UNIT OBJECTIVES

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

SUGGESTED TEACHING SEQUENCE EXERCISES
. . . SkiLis Linear Arts Volume ot Capacity Meu Temperature
1. These introductory exercises may require 4 P R 10 ol
two or three teaching periods for all five o34 ) e w P i’
ares of measurement, |
Recognize and use the millimelre (mm) | square cubie centi- gam  (g) degree Celsiws
2. Exercises should be followed in the order unit and iy symbal for ceninelre | mele em’) | (c)
, ] . : | centimetre (cm) (em®) kilogeam  (kg)
given to best show the relationship Sl o, a0t e the cubic melge
hetween length, ared, and volume, approptiate messuring metre . (m) square (m?)
‘ ) , instruments for’ metre -
3. Assemble the metric measuring devices mh) | G ()
State or show s '
(rules, l&p &, scales, thermometers, and physical teference for: millfitze (ml)
measuting containers) and objects to be
measured,* \ ‘ '
. Eslimale within 25% height, width, or the ares of capacity of the mass of objects | the temperature of
4, Set up the equipment at work stations of the actusl measure length of objects | 8 givensurlace} containens ingrams and kilo- | thesiroraligud
for use by the whole class o as individu- i
alized resource activities. Read correctly metre stick, metric mensurements | s kilogram scale A Celsius thermomeder
. ' tape measure, and on graduated and a gram scale :
5. Have the students estimate, measure, and metric rulers eolume measur-
record using Exercises 1 through 5, ng devi-s
6. Present information on notation and
make Table 1 available,
7. Follow up with group discussion of RULES OF NOTATION

activities.

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

A THE CENTER FOR VOCATIONAL EDUCATION
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Symbols are not capitalized unless the unit is a proper name (mmnot MM).

digits (45 271 km not 45,271 km).

Symbols are not followed by periods (m not m.),
Symbols are not followed by an s for plurals (25 g not 25 gs).

A space separates the numerals from the unit symbols (4 1 not 41),
Spaces, not commas, are used to separate large numbers into groups of three

- Litre and metre can be spelled elther with an -re or -ér endmg

A zero precedes the decimal point if the numbet is less than one (0,52 g not 52 g)

Information Sheet 1
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METRIC UNITS, SYMBOLS, AND REFERENTS

METRIC PREFIXES

Multiples and

g{ THE GENTER FOR VOCATIONAL EDUCATION

Quantity Metric Unit Symbol | Useful Referents
Length millimetre mm Thickness of dime or paper
clip wire.
centimetre m Width of paper clip
metre m Height of door sbout, 2 m
kilometre km 12-minute walking distance
Area square Area of this space
rentimetre em’
square metre m’ Area of card table t6p
hectare ha Football field including sidelines
and end zones
Volume and millilitre ml | Teaspoonis 5 ml
Capacty litre 1 A little mote than 1 quart
cubic
centimetre em? Volume of this container
cubic metre m A little more than 2 cubic yard
Mass milligram mg Apple seed about 10 mg, grain of
salt, 1 mg
gram g Nickel about 5.
kilogram kg Webstet's Collegiate Dictionary
| metrc ton . o
{1 000 kilograms) |t . Volkswagen Beetle
Table 1-a

Submulipes | e - | Symbok
1000000 10° |.mega (meg3) M
10002 10° kud'(ﬂ(a) k
100210 | hecto (heK't3) h
102100 | deka(dik’s) o
Base Unit 1 = 10°
012107 | deci(odd) ¥
‘0.01=10'2 centi (s¥n'6) ¢
0001 =107 | il mili} m
0000008210 | mico (ko) | 4
Tqble 1-b




- LINEAR MEASUREMENT ACTIVITIES

Metre, Centimetre, Millimetre

I, THEMETRE (m)

A. DEVELOP A FEELING POR THE SIZE OF A METRE

1. Pick up one of the metre

sticks and stand it up on the
~float. Hold it in place with

one hand, Walk around the
stick, Now stand next to
the stick. With your other
hand, touch youtself where
the top of the metre stick
comes on you, -

THAT IS HOWHIGH A METRE I8!

2. Hold one arm out straight
at shoulder height, Put W
the metre stick along this

. am until the end hits the
end of your fingers. Where
is the other end of the
metre stick? Touch your-
self at that end,

lea)

THAT ISHOWLONG A METRE IS!

“WH TME CENTER FOR VOCATIONAL EDUCATION
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this room.

3. Choose a partner to stand
at your side. Move apart
50 that you can put one
end of a metre stick cn
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 imptove your ability to estimate in mefres,
Remember where the length and height of a metre was on yout
body.
Far each of the following items:
Estimate the size of the items and write your estimate in the
ESTIMATE column, Measure the size with your metre stick
and write the answer in the MEASUREMENT colunn,

Decide how close your estimate was to the actual measure, If

your estimate was within 25% of the actual measure you area

“Vitric Marvel” o

. How Close
Estimate Measurement Were You?

) (m)
Height of door knob )

from floor.
Height of door. /
Liength of table.
Width of tabe.
Length of wall of

Distance from
you to wall,

 Exercise! .
(continued on next page) 4 ¢




. THE CENTIVETRE (en) Ml THEMLLIMETRE (mm)

Th'ére are 100 centimetres in one metre. I there are 4 metres and Thete are 10 millimetres in one centimetre. When a measureihéhkffisﬂ'j‘f‘lf
" Jcentimetres, you write 403 em [(4 x 100 cm) + 3 cm = 400 em 9 centimettes and 5 millimetres, you write 20 mm {(2x 10mm) = =
+3cm), +5mm =20 mm + 5 mm), There are 1000 mm in 1 m.

A, DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE A, DEVELOP A FEELING FOR THE SIZE OF A MILLIVETRE :

1. Hold the metric ruler againgt the width n" v - thurehnail Using a ruler marked in millimetres, measure:

How wide iy it? o

| 1. Thickness of a paper clip wire, __mm
2. Meure youzr;humb from the i " 2. Thicknase of vour fingernail mn
B o } P‘"L / ' ' R B ‘7
3. Use the metric ruler to find the width of your palm, 5. Widurofyour fingermal, ‘ -
em 4. Diameter (width)of a coin, mm -
4, Measure your index o pointing finger, How long is it? ©. Diameter (thickness) of your pencil, e
— - 6. Width of a postage stamp. mm
5. Measure your wrist with a tape measure, What is the distance |
around it? ____.em Ny -
. et ape s o fnd your i o B. DEVELOP YOUR ABILITY TO ESTIMATE NMILLIMETRES

. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES

You are niow ready to estimate in centimetres. For cach of the
following items, follow the procedures used for estimating in
- metres.

How Close
Estimate "Measurement Were You?

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

2. Diameter (width)
of a coin.

3, Widthofa
postage stamp.

4, Lengthofa
- pencls

5. Width of asheet
of paper,

. THE CENTER FOR VOCATIONAL EDUCATION

You are now ready to estlmate in millimetres, For, each of the o
following items, follow the procedures used for estunatmg in .
metres,

How Close -
Estimate Measurement  Were You?
. (mm) (mm)
1. Thickness of a |

nickel.

2. Diameter (thickness)
of 4 bolt.

3. Length of abolt.

4, Width of a sheet
of paper. —

5. Thickness of a board
or desk top.

6 Thicknessofa

button.




-~ AREA MEASUREMENT ACTIVITIES

. '.Sq‘;uare Centimetrs, Square Metre

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

"L THESQUARE CENTIVETRE (en?)

A, DEVELOP A FEELING FOR 4 SQUARE CENTIMETRE

- 1. Tahe aclear plastic +use the grid on page 6.

0. Measure the len . and v i of one of these small
squares witha cen. .+~ uler,

THAT IS ONE SQUARE CENTIMETRE!

3. Place your fingemail over the grid. About how many

squares does it take to cover your fingernail?

em’?

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

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

squares does it take to cover the postage stamp? .. .-«

om?

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

em?

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

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

'YHE CENTER FOR VOCATIONAL EDUCATION

B, DEVELOP YOUR ABILITY T0 ESTIMATE lN SQUARE
-CENTIMETRES .

You ate now ready to develop y-.ur ability to esnmate
in square centimetres.

Remember the size-of a squate centimetre. For each of the
following items, follow the procedures used for estxmatmg in
metres, |
HowClose )
Estimate Measurement Werz You?
(em)  {em?) | _

Index card.

Book cover.

.Photograph. . ———

= & S = -

Wmdow pane or
. Aesk top. .

1l THESQUARE METRE (m?)
A DEVELOP A FEELING FOR A SQUARE MBTRE

1 Tape four metre sticks together to make a square whlch |
is one metre long and one metre wid. :

2. Hold the square up with one side on the floor to see how
big it is. ‘ :

3. Place the square on the floar in a comer. Step back and
look. See how much floor space it covers. ‘

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

5. Place thesquare against the bottom of adoor, See iow
much of the door it covers. How many squares would 1tgj )
take to covet the door? m

THIS IS HOW BIG A SQUARE METRE [S'

Exerclse 2
(contmued on next page) -



- B, DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE - CENTIMETRE GRID
METRES | ~ ——

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

How Close
Estimate Measurement Were You?

(m)  (m)

1. Door.

2. Full sheet of
newspaper.

3. Chalkboard or
bulletin board,

4, Floor,
5, Vall
b, " Wl chart or poster.
1., ide of il cabinet,

f"f“rf&csmnmmmmmu - ; Exercise 2.




'VOLUME MEASUREMENT ACTIVITIES

" Cubic Centimetre, Litre, Millire, Cubie Metr

I THE CUBIC CENTIMETRE (cm'

A, DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1

==THE CENTER FOR VOCATIONAL EDUCATION

Plck up a colored plastic:cube, Measure its length,
height, and width in centimetres.

 THAT IS ONE CUBIC CENTIMETRE!

Find the volume of a plastic litte box.

a2, Place a ROW of cubes against the bottom of one side
of the'box. How'many cubes it in the row?

b. Place another ROW of cubes against an adjoining side
of the box. How many tows fit inside thebox -
to make one layer of cubes?

How many cubes in each row? .
How many culres:in the layer in the bottom of the

box?

¢. Stand a ROW of cubes up agzunst the s1de of the box,
‘How many LAYERS would fit in the box?

‘How many cubes in each layet?

‘How many cubes fit in the box altogether? o

THE VOLUME.QF THE BOX IS ____.__CUBIC
CENTIMETRES.

d. Measure the length, width, and-height of the box in
centimetres, Lemgth ____-cm; width cm;
height ______cm. Multiply:these numbets to find
the volume in cubic centimetres.

omx mx om = oI,

Are the answersthe same in c:and d.?

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC
CENTIMETRES

You are now ready to develop your ability to estlmate
in cubic centimetres,

Remerlnber‘the‘size of a cubic centimetre; Foreachof -
the following items, use the brocedures for estimating in
metres,

Fow Close
Estimate Measurement. Were You?
(em’) (em?)

1, Index card file -

box,

3, Paper clip box.
4. Box of staples.

2. TFreexer container, e

e ———

. THE LITRE ()

A. DEVELOP A FEELING FOR A LITRE

1

Take a one litre beaker and fill it with-water.

2. Pour the water into paper cups, fillingf&each:as full as yoti

usually-do. How many cups do you fil}?
THATTSHOWMUCH B3 IN ONE LITRE!

. Fill the litre, container with rice.

THAT;IS HOWMUCHTT TAKES TOFILL A ONE

B LITRE CONTAINER'

Exercise3



- B. r DEVELOP YOUR ABILITY T0 ESIILME-MLTRES

' ":You are now ready to deve10p your abrhty to estrmate in
- htres o write two and one-half litres, you write 2.5 1 or

2.5 litres, To write one-half litre, you write 051, or 0.5

- litye, To write two and three-fourths litres, you write
2751, or 2.75 litres,

- For each of the following items, use the procedures for
‘estimating in metres,

Estimate Measurement Were You?

0n o0
1. Medium.size . | y
~ freezer container.

2. Large freezer
container.

3. Small freezer
container:

ety et s e d———————

"4 Botleorjug

II] THE MILLILITBE (ml)

There are 1.000 mrllihtres in one litre. 1000 ml 1litre. Half
a lrtre is 500 mrllrhtres, or 0.5 litre = 500 ml

. A DRVELOP AFRELING FOR A MULILIRE

1L Exammeacentrmetre cube. Anythmg which holds
lem3 holds 1 ml.

9. Filal mrlhhtre measurmg spoon wrth fice. Empty the
spoon:into your hand, Carefully poit the rice into a
smalt pile on a sheat of paper.

THAT IS HOW MUCH ONE MILLILITRE IS'

3. Fill the 5 ml spoon wrth tice. Pour the rice mto another
pile.on the sheet of paper. .

THAT IS 5 MILLILITRES OR ONE TE ASPOON'

prle on the paper, |
THAT 1515 MILLILITRES OR ONE TABLESPOON !

emen FOR vocmonar eoucrmow L

How Close

- You are now ready to estrmate in mrllrhtres Follow the

!.\:

A

. '{'}DEVELOP roue ABILITY ro ESTIMATE.IN’MILLILITR

procedures used for estrmatmg metres, - o
How Close

Estrmate Measurement Were You"‘
W
Senall juice car.. ' |
Paper cup or tea r
ap. -
Soft drmk can.
Boitle, . _

: THE CUBIC METRE( )

| DEVELOP A FEELING FOR A CUBIC METRE

h 1 fPlace a one metre square on the floor next to the wall

 DEVELOP YOUR ABILITY TO ESTIMATE IN cuBe METRE 5

For each of the followmg rtems follow the estrmahng proeed

Smal Toom.

2, *Measure a metre IM’ the wall

3. ,Prcture a box thatwould frt mto that space o
| ‘THATISTHE VOLUME OFONECUBICMETRE'

~ures used before
RS How Close e
Eshmate Measurement - Were You"‘; |
')  (m')
~ Office desk.
File eﬁabinet.




TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

1 DEGREE CEL{"US (°C)

i ‘Degree Celsius (°C) is the metric measure for temperature,
A. DEVELOP A FEELING FOR DEGREE CELSIUS

Take a Celsjus thermometer. Look at the fnarks on it.

. 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 your estimates and actual measure-
ments are,

1. Find 0 degrees. | : How Close
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) ) ‘Es(tgrg;“ Wﬂ-‘}lfé)mm Were You?
WATER BOILS AT 100 DEGREES CELSIUS (100°C) . Mixsomehotand

% Find the temperature of the room. °C. Isthe cold water ina.
room cool, warm, or about right? container. Dip your

‘ ‘ , finger into the
3, Put some hot water from the faucet into a container. water,
Find the temperature, °C. Dip your finger
quickly in and out of the water, [s the water very hot, Pour out some of
hot, o just warm? | the water. A(.id some
‘ . hot water. Dip your

4, Put some cold water in a contamgr with atherm.ometgr. | finger quickly into

- Find the temperature, C. Dip your finger into the water.
the water, 18t cool, cold, or very cold?” - S

: . Outdoor tempera-

5. Bend your arm with the inside of your elbow around the ture,
bottom of the thermometer. After about three minutes o .
find the temperature, °C. Your skin tempera- - . Sunny lendow sll
ture is not as high as your body temperature, . Mix of ice and water, -
NORMAL BODY TEMPERATURE IS 37 DEGREES . Temperature at |

- CELSIUS (37°C). floor.,
a AFEVER 1889°C. . Temperature at
e AVERY-HIGH-FEVER IS 40°C. celing.

Iz w THE CENTER FOR VOCATIONAL EDUCATION

Exercise 5




UNIT

OBJECTIVES

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

®  Given a mebric unit, state its use in this
occupation. I

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

© GUGGESTED TEACHING SEQUENCE

1. Assemble nietric measurement tools (rules,
~ tapes, scales, thermometers, efc.) and
 objects related to this occupation.

0. 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 mettic measurements by complet-
ing Exercises 6 and 7. |

METRICS IN THIS OCCUPATION

Changeover to the metric system s under way. Large corputtlias are already using
metric measurement to compete in the world market, The metr;-;v‘;,ygctem has been.used in
various parts of industeial and scientific communities for years. Lifhtion, passedfin
1975, authorizes an orderly transition to use of the metric systen, 4 businesses B8

industries make this metric changeover, employees will neeC to useméie measuzeent
in job-related tasks. : '

Table 9 lists those metric tetms which are most commonly usg] - {his occupaiion.
These terms ate teplacing the measurement wnits used currently. Uy ! inds of job-
telated tasks use messurement? Think of the many different kind - . :asurements you
now make and use Table 2 to discuss the metric terms which reptscethem, See if you
can add to the list of uses beside each metric term. ’

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

 THE CENTER FOR VOCATIONAL EDUCATION
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METRIC UNITS FOR PHOTOGRAPHY

=

Quantity | Uni Symbal e
Linear | millimete m P, wiiith, pointing lates, paper, margins
centimetre m Shieesfilng pomt papenr; laydut, masking sheet*
Aren .f | - Bquare millimetre mm’ Print paper,xetouching, enlatging
;i & square centimetre o’ Print pager. enlarging
z square mette n’ Studio, darkroom
Mass gram Mass (weight) of paseders;erystals, postage
kilogram  Quantity puchase-oeruse of powders, erystals;
suppliez;zhipping L
milllitre Water, aloohol, waraup solution; developing,
fixing, bypo solutitms; tank and tray capacities**
lire : ‘
Volume/Capacity L —
i cubic contimetre e’ Capacity of solutionitanks, developing tan
Pressure kilopascal kPa Air pressure and vacuum:settings
Tempersture ' degeeCelis 1| °C Roow, datkzoom,starsge and slution temper
‘ stures; dry mount press '
Dilutions/Concentrates millilitves per litre mif  Mixing liquid to liquid
| grams per litre gl Mixing powderamd crystals to liquids
Application rates | millilikves per square metre mljm? Estimating materials needed and applying
materials
frams per.square mefre glm2

bttt o

*Either centimettes or:mmillimeizes may be used, A final decision has not been made by U.S, manufacturers. To obtain current information,
contact the National dimocistiom of Photographic Manufacturers. ‘

#$Capacities of tanks, trays, and:reservoirs can be given either in terms of liquid capacity (millilitres and litres) or in terms of cubic volume
(cubic centimetres) of the inside space.

: ‘{ ‘ “‘ CENTER{FOR'VOCATIONAL EDUCATION | | | | Teblo 2




TRYSNG OUT METRIC UNITS

T give youpractice with metric - %, first estmate the measure- | Etimate |  Actua
menty o the.itenss below, Write down our best gurss rext to the item. | ——~ :
Them:actually measure the item and wr..2 down'your answers using the 16. Developing tank
correct:metric symbols. The more ya:practice, the easier it will be.

; [7. Processing tray
| Estimate | Actual J -
- , 218, Bucket
Lengtt:
gl f‘kua]m'Wjdth I jgg. Stor&gefspace
. Handhspan " 20, Small bottle
3. Your height A, g
4. Camerswidth 22. Small box orpackage
5. Diameter ofilens
Mass ‘
6. Height of tnpod | 23. 35 mm camera
! Hmwidh . Bottl of developing agent
8, Print paper length 2. Camera tripod
¢ Lempiwsubectdistance | | 26. Light meter
Area 7. Boxor bag of crystals
10.. Enlargereasel :
, - Temperature
11. Developing tray U
- 2. Indoor
12.. Print paper
29, Outdoor
13. Datkroom ,
30. Darkroom ,
e MW“—*-I"ir*Dry'monnting“tissue' R . e e e
31, Hottap water
Volume/Capacity ‘ RO

15, Graduate:(metric) | 2. Cold gt

g'mmm‘vommswcmon : | | Exesmisesf

‘@




TPHOTOGRAPHING WITH

JETRICS

| lt is important te: know what melric measmement to use. Show
=what measurement to use in the following siations.

16, Temperature of refrigerated

storage area
““'l',/ \;&\.
L Length of prnt tongs 17, Height of posing bench foradult
| - orfraits
3, Length of seet flm pora
18. Dimensions of a large photo mural
3. 1ength of 2 paper cutter bar v of a g pro
19. Distance of a “long shot”
4, Lensito-subject distance for = teoLe HOngI0
a portzait B | 90. Temperature of a mixtute of
developing soluti
5, Lamp-tosubject chstance for A
a porira 21, Atea of a darkroom facility
6. Dimen.sinms‘.:ofa,piece of dry 92, Dimension of a sheet or roll of
mountig tlssue fim
7. Distanceoficopyboard lights

from copyhoard

ﬂ|||||||m

[@ o]

. Capacity of a bottle of opaque
solution

Distance of safe Jight from
sensitized materiais.

i

1

=

Length of light table

11. Dimensions of an enjarger essed

19, Dimensiomofzcopyboard

BERE

13, Mass of a quantity-of developer
powder !

== K

1 Masofaqumtbyoffixeoymls .

[
[

15, Dimensionsabackpmie. |
il for portits

et e 2 T T

-SRI i B

Exercise 7
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UNIT

OBJECTIVE

/ METRICMETRIC EQUIVALENTS

Centimetres and Millimetres

The:student will recognize and use met.
* ric equivalents.

. 0 Givena mefric unit, state an equivalent

— -
( |"”l"”]"”|”"|””I””]” 'l””{'”l”"]””!””]””l (|””I””l”“a””l””l””’””l'”'1””“”' ””l””l””\'”
1 23 4 5 6 1 2 3 4 5' 6

in adavger ot smaller metric unit,

SUGGESTED TEACHING SEQUENCE

1, Make availahle the Information Sheets

Look at the picture of the nail next to the ruler, The nail is 57 mm long. Thisis 5 cm+ 7 mm.
There are 10 mmin each em, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
Tmm=0,7cm,5057mm = 5em+ 7 mm
- = 5em+0.7cm
= 5,7 em, Therefore 57 mm is the same a5 5.7 cm,

mm. Since each
em. So, the papet clip is

~ Now measure the paper clip. It is 34 mm. This is the same as 3 cm 4
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm =
ddmm=Jem+4mm

{3-8) and the associated Exercises
18- 14), one at a time,

2. -Assmon as you have presented the
Inforenation, have the students complete
eachExercise,

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

‘: 4. Test performance by using Section B of | '

““Testing Metric Abilities,”

=3em+04em

- = 34 om, This means that 34 mm is the same as 3.4 ¢m.

Now you try some,

a) 26mm= ____ocm
b) 583 mm =
¢) Ymms

cm

m

d) 680mm * e cm

Information Sheet3

e) 182mm =
f) 802mm = s cm

m

§) 1400 mm. e 0
h) 230Tmm = cmeecom

P s s g e, i b At

S——

Exercise 8



oo | ATAVUANA, VELLALCLICY, dliU 1YL LALLLICLICY t - { Millilitres ©0 Litres - R

There are 100 centimetres in one metre, Thus, | There are 1 000 miltilitres.in one litre. This means that

2 21100 cem= 200 cm,
dme 3x100em= 300em,
Bme 8x10em= 800cm

2000 millilitres is the same as 2 litres,
3000 m! is the same as 3 litres,

3 m =36 % 100 em = 3600 e, 4000 ml is the same as 4 litres,
. 12000 m is the same a5 12 ltres.
There are 1 000 millimetres in one metre, so
Sme 2x1000mm e 2000 mm, Since the‘re e 1 009 mﬂlilitres in each litre, one way to change milli
dme 3x1000mm 3000 mm, libres o litres s to divide by 1 000, For example,
Bm"ﬁxIO’JO“mms 6 000 mm, 1000 '
24m =24 x 1 000 1 = 24 000 m, o L 000ml = gy ke = Lie.
. . : 2000 ‘
From your work with decimals you should know that - 2000 ml = 75 litres = 2 itres,
one-half of & metre can be written 0.5 m (£ive-tenths of a metre), And, 32 final example
one-fourth of a centimetre can be written 0,25 cm 2000 ml = ?-31-8%-6 litres = 28 ltres,

(twenty-five hundredths of a centimetre),

: . What if something holds 500 ml? H litres is this? This:is
This means that if you want to change three-fourths of a metze to Someung 1oids OW Iany iires s |

" ‘ worked the same way.
millimetres, you would multiply by 1000. So 35’00
0.75m= 075 % 1 000 mm 500 ml =555 litre = 0.5 litre (five-enths of a litre ). So 500 ml
% _ is the same as one-half (0.5) of a litre,
. =% 1000 mm : ' :
10 Change 57 millitres to lites,
1—[)'(-)-Qmm
= T5x 100 , 57 ml‘1000 === litre = 0,037 litre (fifty-seven:thousandths of a
K = TH5x10mm ligre), .
L = 750 mm. This means that 0.75 m = 750 mm, J L . ‘ J ‘7
| | Information Sheet 4 Information Sheet 5 |
Fill in the following chart. : - - Now you try some, Complete the following chart
| metre | centimetre | millimetre milllites lites
N - () 0
1 1 100 1000 3000 - 3
) 200 : 6000
3 ~ - :
9 00 |
S000 ) ST B D L D
i R N 300 03
08 80 700
06 §00 | 4 08
% % 750
148 ‘ 047
, 639 | a7 ,
Exercise 9 | Exercise 10

-
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Try the following ones.

kilograms

Exercise 12

to Mllhlltres ~ Kllogramsf:to Grams
i What do you do if yau need to change lltres to millilitres? Remember, To change knlograms to grams, you multxply by 1 000
*there are 1 000 millilitres in one litre, or 1 litre = 1 000 m,
o 4 kg= 4 ‘x1000g= 4000g,
8o, 2 kg=20 x1000g=23000g
L 0.75kg= 0.75x1000g= 750 e
2 litees= 2 x1009ml= 2000 m, - )
7 lies= 7 x1000ml=7000ml, ~ Information Sheet 8
13 litres =15 %1000 ml =13 000, Complete the following chart, o
(-~ 085litre = 065x1000ml= 650 ml, ) -
o Information Sheet 6 oi‘;m m:‘.s
" Now you try some. Complete the following chart. 1.
. . 7 7000
, = 11 |
litres milliitres
25000
1 nl 04 .
0,63 :
S — [T Exorcise
46 ' |
T Changing Umts at Work
3 ;3 Some of the things you use i this occupation may be measured n
@ ] - Exercise 1 different metric units. Practice changing each of the followmg to
———— — ' ~  Metric equnvalents by completmg these statements |
Grams to 'Kllograms, a) 3100 cm ﬁlm magazme holds m
 There are 1 000 grams in one kilogram. This means that b') 750 ml of solution . l
' | _ }1250gof chemlcalls kg
2000 grams is the same as 2 kilograms, ~d)326g0f acid s mg
000 ¢is the 5k | ‘Ie)210mmpnntpaperls om
000gis thesame as Sk, 1) 4litres of developer is' _ m
700 g is the same as 0.7 kg, and so on. g ) 500 em of print paper is ' . m
h ) 260 ral of solution is | ]
To change from geams to kilograms, you use the same procedure for i ) 500 g of hypo crygta]g is ke
changing from millilitres to litres, )29 mm filmis om
\_ y
) k ) 0,25 litre of iquid hypo i6 ml
Information Sheet 7 1) 1 lire of developer is ml

m) 98 em print paperis . ____mm
n) 10mroll of tapeds ______ _.m
0)05m lamp-to-subject dmtance i8 _m

Exercso



 § SELECTNG ANDUSING
OBECTIVE METRIC INSTRUMENTS , TOOLS AND DEVICES

~ The student will recognize and use Selecting an improper tool or misteading a scale can result in an improper seles form,
instruments, tools, and devices for mea- wasted time and materials, loss of customets, or injury to self or fellow workers. For
surement tasks in this occupation, example, mixing chemicals at 52°F instead of 52°C (about 126°F) would mean the crystals :
# Given metric and Customary tool, wouldn’t go info the solution properly and film ot paper could be ruined in processing.
' | Here are some suggestions:

instruments, ot devices, differentiate
between metric and Customary. 1. Find out in advance whether Customary of metric units, tools, intuments, or pro-

o Given & messurement sk, st ducts are needed for a given task,

and use an approprite tool, in- 2 Examine the tool of instrument hefor'e‘ using it,
strument or device. .
«Given a metric measurement task, 3. The metric system is decimal system. Look for units matked off in whole numbers

judge the metric quantity within 20% tens or tenths, hundreds or hundredths.

and measure to 2% accuraey. . 4, Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa, etc.
SUGGESTED TEACHING SEQUENCE 6. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather than
o common fractions (3/8).
1. Assemble metric and Customary mea- |
~ guring tools'and devices (rules, scales, 6. Some products may have a special metric symbol such as a block M to show they are -
9C thermometer, wrenches, light metric, ‘

meters, graduates) and display in
separate groups at lbarning stations.

7. Don't force devices which are not fitting properly.

9. Have students examine metxic tools and 8. Practice selecting and using tools, instruments, and devices.
instruments for distinguishing character- B
istics and cornpare the with Customary
tools and instruments.

3, Have students verbally describe charac-
teristics.

. 4. Present or make available Information
Sheet 9.

B, 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 EOUCATION | Information Sheet 9 L




FHICH T00LS ORTHE J0B?  MEASURING UP IN PHOTOGRAPHY

.. Practice and prepate to-demonstrate your abnllty toidentify, | For the tasks below, estimate the metric messurement bo within
select, and use metrie:scaled tools anc instruments for the tasks given 25% of actual mensurement, and verify the estlmatlen by measuring
“below. You should be able to use the measurement tools to the appro- to the precmon of the tool,

priate precision of the too, instrument, or task,

Estimate Verify

1 | ingredients
1 Measure and mix developer ingredients 1. Correct temperatute of 8 develop-

2.. Mix acetic acid in stop bath solution. ing solution
o . |2 Amount of liquid solution in
3. Position copyboard lights. : " prty Elled bt o jug

4. Expose print paper for 2 210 mm by 280 mm

enlargement, 3. Size of a shest of contact print-

ing paper

5. Measure lens-to-subject distance for portraif or

copyboatd work. 4, Floor space of a darkroom

, : ST 8. Area covered by an enlarger
. fr afe light, . ,
| 6 Placfprmemmg trays a safe distance from the safe ligh s 60 cm from copybon d‘

. Mount photo for exhibit, N Teapentue ofadarkroom

. -Pour the proper amount of developer ina tray to develop

one piece of sheet film, 1. Volume of a quantity of mixed |

| print developer
) oll films, fi ,and small sizes of sheet il ‘
Elezeslrﬁ};lmln fil(lmsv film packs, and small sizes of sheet film 5 Do e s xdcopy
' , * hoard for photographingcopy -

h in a tank, i
Space two sheets of film on hangers in a tan 9. Area of alight table

Prepare or take from stock the amount of solution needed

for small tank developing. 10. Temperatue of a refrigerated

area for storing supplies

12. ‘belect Fe-cut dry modrtifiy matetial fora photo {07 T ,
| m1mm|};e wastery g 11. Sfﬁ,“,fﬁty ofadgvelopmg tray

. Check temperature of developing or ptinting solution.

Exercise 16 Bxarcise 1§
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METRIC.CUSTOMARY BQUIVALENTS

OBJECTIVE During the transition period there will be a need for finding equivaients between systems.
Conversion tables list calculated equivalents between the two systems. When a close equivalent

is needed, a conversion table can be used to find it, ;
The stadent will recognize and use mebric is needed, a conversion table can be 18 o find it, Follow these steps

and Customary units interchangeably in order- 1. Determine which conversion table is needed.
ing, selling, and using products and supplies in R |
| ‘tl‘ns occupation. 2. Look up the known number in the appropriate column; f not listed, find numbers you |

- . can add together to make the total of the known number.
-8 Given a Customary. (or metric) measure- . , \

ment, find the metric-(or Customary) 3, Read the equivalent(s) rom the next colum,
equivalent on a conversion table, : |
: ; ' Table 3 on the next page gives an example of a metric-Customary conversion table wiith | -
 Given a Customery unt sate the - you can use for practice in finding approx . “*e equivalents. Table 3 can-beused with Exercise ;| -

placement unit. 17,Part 2 and Paxt 3,

Below s a tabile of metric-Customary equivalents which tels you whatithe metric replace:
ments for Customary units ave.* This taBle can be used with Exercise 17, Bart 1 and Part 3. 7The:

 SUGGESTED TEACHING SRQUENCE | Symbol ~-means “early equal to

1. Assemble packages and cormginers of -

- anaterials, : S
1 em=:0,3%nch linch~ 254 cm 1ml~021sp Ltsp = 5oml:

Im~ 38Tt  1foot~0805m  Iml~007thsp Lthsp¥15ml
Im=109yards lyad~08m CU~338flor  1floz~296ml
lkm~062mile  1mile®1%1km 11~42cups  1oup ¥ 237ml"

9, - Tresent or make available Information
Sheet 10 and Table 3.

3. Have students find approximate metric- lom’ ¥0165qin  lsgin>85em’ 11~ 21pls 1pt¥ 0471
Customary equivalents by using Im'~108sqft  1sgft0.09m’ Li~106qt  1qtx031
xercise 17, , Im~125yd  1sqyd~08n’ 11~026¢  lgl®301

) Lhectare™ %5 actes  lacre®Odhectare lgam~00850z.  loz%283g

4, Test performance by using Section D of lem*~006cuin  leuin®16.4.cm’ Tkg= 221 I ¥045kg

im e Bdeuft  leuft¥003m®  1metrc ton®2205lb  Ttonx907.2kg

“Testing Metric Abiltis.” ‘ 1% 907.2
d | im*~13cuyd leuyd®08m’ IkPax0.145ps  1psi> 6895 kPa

*Adapted from Let's Measure Metric, & Teacher’s Introduction to Metric Measurement,-Division of Educational
Redesign and Renewal, Ohiu Department of Education, 65 8, Front Street, Columbus, OH 43215, 1075,
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CONVERSION TABLES ‘L
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30
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118

18

176 §
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W
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.18
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170

un
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198
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1000 8521

317 9 032
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kl | ek
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00 68
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001888 Mo
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0 w34 88
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400 184 |40 1.

o0

829 | 4

188 |
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\ :ANYWAYYOUWANT mo

1 Youe working as 8  photographer. With the change to metric

- measurement some of the things you order, sell or use are marked
only in metric units. You will need to be familiar with appro-
priate Customary equivalents in order to communicate with
customers and suppliers who use Customary units, To develop
youz skill use the Table on Information Sheet 10 and give the
approxiriate mettic quantity (both number and unit) for each
of the following Customary quantities.

* Cistomary Quurtity " Metric Quantity

a) 11lb. of hypo crystals
b) 14t of adeveloper

¢) 1oz of dry chemical
d) 1gal of solution
e ) 100-feet film magazine

f) 4in. widesponge -

g) 1pt. of acetic acid solution

h) 2Ain; posterboard

i) 50yd. roll of tape

j ) 2lbs. of powdered fixer

k) 3 ft. lens-to-subject distance
1) 6t lamp-to-subject distance

m) 4 oz.of boric acid crystals

n) 1611, oz. of water

o) 4Mml=

| Order the followmg photographlc suppheS'

£) 648 o= o
g) %mls___ Ao
h) dbkg= e b
) b NN

Complete the Requlsmon Form using the items hsted Convert“_‘f'
the Customary quantities to metric before filling out the form. .
Complete all the mformatlon (Dat/e For, Job No., ol )

a) 6 o, package of sodmm sulﬁte

b) 1lb.of hypo crystals

c) 504 rolofper 8mm film
d) 6 sheets of §1n, by 12 in. poster board

e) 10 yd roll of dry mountmg tlssue

" _For ,'

Delierto___

" REQUISITION

Dai@

’J‘ob‘No. |

L Date Wante'd“

QTY | UNIT ITEM

0)-10-yd:tollof dry mounting tissue

Use the conversion tables som Table 3 to convert the following:

a) 60g= - 0z
b) 300g= 0z,
o) 2ome . g
od) 16022 ‘ g

& THE CENTER FOR VOCATIONAL EDUCATION
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| "*flAl‘ ni_cka '
J‘IB] apple seed
[C] basketbal
Ib] ‘Volkswagen “Beetle”
¥ A square n&etjre is about the
weaof:
(A] thissheet of ‘paper
[B] a card table top
[C] 4 bedsprend
(D) a postage tamp

i measured in:
A grumy
lf [B] millfitres

' [D”]‘ éentimﬂres

. ‘_4 A amall quantlty of developer
- salution would be measured in:

[A] centxmettes

[B] mllhgrams
" :[C] kilograms
(D] milllitres

o8 The mass of fixer in powdered form

6. The cotrect Wa‘y‘to write twelve‘ o

thousand millimetres is:
[A] 12,000 ma.
8] ‘12.000mm
(C) 12000mm
(D] 12000 mm

SECTIONB

7. A print 20 centirmetees wide also
‘has a width of:

(A] 200 millnete
[B] 0.2 millimetre
[C] 2000 mdllmetres
(D] 2 millimetres
8, A 750 gram package of fixer is
the same as:
[A]: 015 Klogram
[B] 15 kilogtams
10]. Tskilogams
(D] 750 kilograms

SECTION C

9. For megsuring millilitres you
would use a: "

[A] scale.
[B] thermometer
[C] rle. -

) 5, The cotrect way to write twenty
s is:" .

{D_],measuring.c.up.onmduate
10, For measuring Celslun you would
e a:
[A] thermometer
B sele e
[C] ruler |
D] r#_eakuging cup ot graduate
‘ |

e

11 Estlmate the Iength of theline‘ :f” '

108
1

219}

13. The metric unit for Tiquid messure
which replaces the Buid ounce is:

Wgm

B) niliive

[c] lire D

D] hectare 16, The equivalenf of 250 is:
14, The metrie unit for mass which ‘[AI‘ Wlez, ... |

replaces the pound is: [B] 15‘Ooz.'-

(A) Ic_ubic centjmetre [C] 881 .

segment below ‘ L
+ - ———
[A] 28 ams
“‘([B]' § centimetres Use this conversion table to |
"IC] 40 millimettes answer questions 16 and 16.
[D] 14 pascals
g o, . ' oz |
12, stimate the length of the lne | 200 358 | 10 035|
segment below: 0 706 | 0. 0N
] 300 1058 30
" B I TR VR I R V'S
(A] 10 millimetres ‘ 500 1764 0 116l
[B] 4 centimetres | 600 2016 60 _
[ TP T N It (R 1
[C] 4pucals fs0 s | s o2se-
(D] 23 milligrams 90 3175 90 3.17
s 1000 8527
SECTIOND -

[B] paseal ) 226001.

[€] Celsius ‘
‘ 16. The equivalent of 180 gis

[D]~kilogram

[A] 3530z
[B] 6350z,
(€] 1800z
[D] 1800z

 TESTING METRIC ABILITIE




ANSWERS TO EXERCISES AND TEST

v THE CENTER FOR VOCATIONAL EDUCATION

EXERCISES 1 THRU 6 Exercise 10
The answers depend on the items
used for the activities. illilitres 1 Dittes
EXEROIET e
Currently accepted metric units of 3000 | 3
" measurement for each question are 6000 | (f)
shown in Table 2. Standatds in each [8000] | 8
occupation are being established 14000) | (14
NOW, 50 ANSWETS May Vary. t T T
EXERCISE 8 300 0.3
a)  6em g 132em 100_| 07
b) 383em  f) 80.2cm (900) |09
¢) 9dem g) 1400 em 250 | (0.25)
d) 68.0cm h) 230.7cm (470) | 047 |
EXERCISES § THRU 13 L 5 | 028
Tables are reproduced in total. An- Exetcise 11
swers are in parentheses, R ‘
, litres | rmillilitres
Exercise 9 1| ml
mefre | centimetre | millimetre| - 8 8000
m e mm 3 [5 000) ‘
1| 10 | go| [ (600
7 m_| o) (| 27
3| (o007 [ _(3000) 0-3 2 -(53)-
j 9087 | (9.000) 338 £4ng
GL_|_ (o) | 5000 (0.48)
] 400) | (14000 peereise 12
T s
06 (60) 600 grams | kilograms
(0.025) 2.5 25 4 kg
018)] 8] 148
630 | 6% | (6800) 3888 (3]
193000~ (28)
8000y | 8
300 | (0.3)
215 | (0.279)

Buereie 1
luloﬁrgams gragms Patt .
. 000 a) 2120z f) 18927ml
i TT000) b) 10680z ¢) 0871 o
) A ¢) 7g h) 10141,
o “(400) d) 43¢ i) 1M2ke
' e) 15,941, oz.
0.63 (630)
(0.175) 175
Exercise 14
a) dlm i) 05k
b) 075litre j) 279em  Partd. ‘ _—
c) Lookg k) 20ml 4y 16985 4) 6.2286em -
- d) 3260mg 1) 1000ml b) 045k by 30.48 cm
e) Aem  m) B0mm o) 15%m ) 9im @
f) 4000ml n) 1000cm \
g) Bm 0) 50em
h) 0.95 litre o
" EXERCISES 15 AND 16 B
, TESTING METRIC ABILITIES L
The answers depend on the L C 9D
items used for the activities. 2' B 10' A
3. A 1L B
EXERCISE 17 4 D 12 A
Part 1, 5. D 13, B ;
) 05k i) dm b D D
b) 095l j) 09ke 8' A 16' B
¢) 283g k) 0915m ' '
d) 3.79litres 1) 183m
e) 30bm m) [132¢
f) 1016em n) 4736ml
g) 047likre o) 91m
h) 60.96cm
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED 70 COMPLETE MEASUREMENT TASKS
IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Sticks Bathroom Scale
Rules, 30 cm "‘Krlogmm Scale
Measuring Tapes, 150 cm * Platform Speing Scale
*Height Measure kﬁ:“ acity
*Mette Te, 10 m 10 g Cpaciy
*Tyundle Wheel Balance Scale with 8-piece
 *Area Measwing Grid o el .
Spring Scale, 6 kg Capacity
VOLUME[CAPACITY TEMPERATURE
*Nesting Measures, set of 5, ,
50l 1000 ml Celsius Thermometer
Economy Beaker, set of 6,
50 ml- 1 000 ml
~ Metaic Spoon, set of 5,
1mi-25m!
Measure, set of 3,
Drgo’ 125, 250 ml
Plastic Litre Box

Centimetre Cubes

§- THE CENTER FOR VOCATIONAL EDUCATION

The Oheo State Univerity + 1960 Kanay Road » Columbus Oh 43210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercrses 6,
15, and 16 are mdieated by “w.”

A Assorted Metnc 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

lrlrcrometer—Outsrde mrcrometer calrper, 0 mm to 25 mm

range

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

Metre Tape—50 or 100 ru tape

Thermometers-Specral purpose types such a5 3 clinical

thermometer

% H, ' Tempetature Devices—Indicators used for ovens, freezing]
cooling systems, ete.

I ' Tools—Metric open end or box wiench sets, socket sets,

hex key sets

J, Weather Devices—Rain gage, barometer, humidity, wmd
velocity indicators

K ! Pressure Gages—Tire preseure, air, oxygen, hydraulic, fuel,

SQa=EE oo

L! Velocrty—Dlrect reading or vane type meter
M. Road Map—State and city road maps

% N, Containers~Buckets, plastrc contamers, etc for mrxmg |
+ - and storing liquids - - o

0. Containers~Boxes, buckets, cans, etc., for mixing and
storing dry ingredients | |
* Most of the aboveitems may be obtained from localindusted
hardware, and school suppliers, Also, check with your school district's
math and science departments and/or local industries for loan of thelr

- mefric measurement devices,

"
—

"V ¥feasuting deviees currently are not avallable. Subsiibute devices (1.¢., thermometer)

may be used to complete the measurement task, *

Tools and Devices List §
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REFERENCES

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

Activity-oriented introduction to the metnc 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
groups. Templates for making metre tape, litre box, square centimetre grid,

Going Metric with the U.S. Printing tndustry. Clive A. Cameron, Graphic Arts
Research Center, Rochester Institute of Technology, Rochester, NY 14623,
192, 115 pages, $8.70, paper.

 Book on metric conversion for printing and graphics industry, Chapters on
evolution of measurement; commentary on conversions in Britain and Japan;
meftic systems applications in paper and packaging, typesetting, and ma-

chinety and equipment; also has findings of a survey on attitudes of graphic

arls firma toward the metric standard, Hay related tables and graphics,

Measuring with Meters, or, How to Weigh a Gold Brick with o MeterStick,
Metrication Institute of America, P.0. Box 236, Northfield, IL 60093,
1974, 23 min., 16 mm, sound, colot; $310.00 purchase, $31.00 rental,

Film presents units for length, area, volume and mass, relating each unit
to many common objects. Screen overptints show correct use of metric
symbols and ease of metric calculations. Relationships among metxic
messures of length, area, volume, and mass ate Illustrated in interesting
and unforgettable ways.

 Metric Education, An Annotated Bibliography for Vocational, Technical and

Adult Education, Produet Utilization, The Center fot Vocational Edu-
cation, The Ohio State Umversrty, Columbus, OH 43210, 1974, 149
pages; $10.00,

Comprehensrve bibliography of instructional materrals reference mate:
rials and resource list for secondary, postsecondary, teacher education,
and adult basic education. Insttuctional materials indexed by 15 occtr
pational clusters, types of materials, and educational level.

Metric Education, A Position Paper for Vocational, Technical and Adul! Edu-

cation, Produe Utilization, The Centes for Vocational Bducation, The
=~ OhitrState-Univerity; Columbus; OH-43210 1875-46 pages; §3:00~ -~

Paper for teachem. curriculum developers, and admiiistratos in voca:
tional, technical and adult education, Covers issues in metric education,
the metric system, the impact of metrication on vocational and fechnical
education, implications of metric instruction for adult basic education,
and curriculum and instructional strategies.

Processing Chemieals and Formulas, For Black and White Photography. Eastman
Kodak Company, Professional, Commetcial, and Industrial Markets
Division, Rochester, NY 14650, 1963, 64 pages, $1.00.

Professional data book which gives most formulas and temperatures in hoth

.8, Customary snd metric measurements, The unit cubic centirnetze (cc)
Is used instend of the mililitre (ml) for liquid volume.

METRIC 81iPPLIERS

Ceirtral lnstrument Company, 900 Riverside Drive, New York, NY 10032

Dratting rules and scales for drafting, engineering, architecturs, conversion
tables and slides, posters, teaching aids draftlng tbmplates

Dick Blick Company, .0, Box 1267, Galesburg, IL 61401
Instructional quality rules, tapes, metre sticks, cubes, height measures,
trundle wheels, measuting cups and spoons, personal seales, gram/ilogram
scales, feeler and depth gages, beakers, thermometers, kits and other aids.
Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932
Instructional quality and precision balanees and scales, plastic calipers
and stackable gram cubes for beginners,
INFORMATION SOURCES

American Naticnal Metric Council, 1625 Massachusetts Avenue, N.W, Washrngton
DC 20036

Charts; postem. reportn and pnrnnnlets, Me‘tri‘c'Reporter newrletter. Nﬁtinnal B

metric coordinating council representing industry, government, education,
professional and trade organizations.

Metric Committee, Natione! Asseciation of Photogeaphic Manufacturers,
600 Mamaroneck Avenue, Harrison, NY 10528

. Ttade.ass0ciation-which.is-establishing. product standards;recommending—~—----

practices for the use of measurement units, and coordrnatmg metric
changeover in the industry. '

National Bureau of Standards, Office of Information Activities, U.S. Department
of Commerce, Washrngton, DC 20234

Free and inexpensive metrrc charts and pubhcatrons, also lends films and
drsplays.




