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basic metric urits, their symbols, and measurement instruments; and
to develop a set of mental references for metric values. The metric
system of notatibX also is explained. Unit 2 provides the metric
terms which are .psed in this occupation and gives experience with
occupational measurement tasks. Unit 3 focuses or job-related metric
equivalents and their relationships. Unit 4 provides experience with -
reccgnizing and using metric instruments and tools in occupational
meacurement tacks. It also provides experience in comparing metric
and customar: » sSurement instruments. Unit 5 is desigmned to give
students pra. in converting customary and metric measurements, a
skill conside..u useful during the transiticn to metric in each
occupation. (HD)
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TEACHING AND LEARNING
THE METRIC SYSTEM

This metric istructional package was designed to met job-related
metric measurement needs of students. To use this package students
should already know the occupational terminology, measurement
terms, and tools currently in use. These materials were prepared with
the help of experienced vocational teachers, reviewed by experts, tested
in classrooms 1n different"parts of the United States, and revised before
distribution.

Each of the five units of instruction contains performance objec-
tives, learning activities, and supporting information in the form of
text, exercises, and tables, In addition, suggested teaching techniques
are 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 expenences with this instructional package suggest the
following teaching-learniny; strategies:

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

9. -Students learn better when metric units are compared to familiar
objects. Everyone should learn to “think metric.” Comparing
metric units to customary units can be confusing.

<

Students will leam quickly to estimate and measure In metric units
by “domg.” ’

4, Students should have experience with measuring actiities before
getting too much mformation.

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

"8, Teach one concept at a time to avoid overwhelming students with
too much matenal,

Unit 1 1 a general itroduction to the metric system of measure-
ment which provides informal, hands-on experiences for the students.
This unit enables students to hecome familiar with the basic metrie
units, their symbols, and measurement struments: and to develop a
set of mental references for metnc values. The metric system of nota-

an KC xplamned.
| 4 R

Unit 2 provides the metric terms which are used in this occupation
and gives ives experience with occupational messurement tasks.

Unit 3 focuses on job-related metric equivalents and their relation-
ships.

Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. [t also pro-
vides experience in comparing metric and customary measurement in-
struments.

Unit 5 is designed to give students practice in converting custom:
ary and metric measurements. Students shouid learn to “think metric”
and avoid comparing customary and metric units. However, skill with
conversion tables will he useful during the transition to metric in each
occupation.

Using These Instructional Materials

This package was designed to help students learn a core of knowl:
edge about the metric system which they will use on the job. The
exercises facilitate experiences with measurement instruments, tools,
and devices used in this occupation and job-related tasks of estimating
and measuring.

r
This instructional package also was - -igned to accommodate 2
vatiety of individual teaching and learning v »s. Teachers are encour-
aged to adapt these materials to their own, \l sses. Fot example, the

‘information sheets may-be given to students for self-study. References;

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

Gloria & Cooper
Joel H. Magisos
Editors

"his publicat on_ws e« ped pursuant o contract No QEC 74 9335 wtn the

* Gyeaau of Occupational anit Adutr Education. U Depdcf(en\w Health Eduta
w.on and Weilyre However, the opimions expressed herein do no! necessary
reflect the poytwn ot pohicy of the U'S Qffice of Educanon and fo ofheal
endorsement by the U S* Ottice af Educanion should be inferred

L=y
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SUGGESTED TEACHING SEQUENCE

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

Exercises should be followed in the order
given 10 best show the relationship
between length,.area, and volume.

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

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

[ave 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. ’

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

OBJECTIVES

The studert will demonstrate these sn.lls for the Linear, Area, Volume or Capacity, Mass, and
Temperature Exercises, using the metric terms a1d measurement devices listed here.

-

digits (45 271 kmnot 45,2 km). -
6. A zero precedes the decimal point if the number is |¢% than one {0.52 g not .52 ),

___\\\

7 Litre and metre can be spelled either with an -te or -er ending.

EXERCISES
SKILLS ‘ .
Linear Area Volume or Capacity Mass Temperature
- tpp. - 1) {pp.5-6) {pp.7-8) (pp.9-10) p.1D s
1 Recogmze and use the - millimetre (mm) square cubie centr fiam i degree Celsiug
unil and 115 symbol for centmetre | metre (em”) o)
centimetre (em) - em?) kilogram ~ (kg)
2 Select, use, and read the cubic metre
Appropriate messuring melre {m} square (m“ }
instruments for: melre‘
{m*) lite (1 . v
3 State or show a ’
physical teference for: | _milblitre (ml)
14
i Fslimate within 57 heiht. width, or the areq of capacity of the mass of ubjects | the temperature of
uf the actual measure |+ length of abjects agiven surface] conlainers in grams and kalo: the air or a liquid
grams o
Read carrectly metre stick, metric measurements 4 kilugram scale A Celsius thermometer
1ape measure, and on graduated and a gram scale
metric rulers volume measur-
//\ ing devices
h ]
RULES OF NOTATION
k!
1. Symbols are not capitalized unless the unit is a proper name {mm ot MM). '
9, Symbols are not followed by periods (m not m.). .
3. Symbols are not followed by an s for plurals (25.g not 25 gs).
"4, A space separates the numerals from the unit symbols (4 1 not 41)
5. Spaces, not commas, are used to separate large numbers into groups of three

. Information Shéet 1

-7




~ METRIC UNITS, SYMBOLS, AND REFERENTS

¢

METRIC PREFIYES .

1000000 = 16" | mega (mi¥ga) M

1000=10° | kilo (ki3) k

100=10° | hecto (hEK15) h

l0:10' | dela(diy | d
Base Unit 1 = 10°

0.1=10" | deci (desT) )4
0012107 | centi(sbnt) |+ ¢ |

0001107 | mill (milf} m

0.000001 =107

micro (maf ko) i

Quantity Metric Unit ) Symbol | Useful Referents
y
Length millimetre mm | Thickness of dime or paper
clip wire
centimetre m Widsh of paper clip
metre m Height of door about 2 m
kilometre km 12:minute walking distance
Area square : Area of this space
centimelre cm’
square metre m’ Area df card table top
hectare ha Yootball field including sidelines
@ and end zones
Volumeand | millilitre ml. Teaspoon is 5 ml
Capacity ltre l A lttle more than 1 quart
cubic .
tentimetre cmj Volume of this container
cubic metre m' A litctlg more than a cubic yard
Masg milligram mg Applé seed about 10 mg, grain of
salt, 1 my )
gram g Nickel about § g -
kilogram ke Webster's Collegiate Dictionggy
metric ton - . ‘
(1 000 kilograms) |t Volkswagen Beetle

THE CENTER FOR VOCATIONAL EDUCATION

Table lfa |

D

Table1-b
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, L THE METRE (m)

-4 DEVELOPA FEELINGFOR THE SIZE OF A Welas/

I

< Metre, Centimetre, Millmetre

-

Pick up one of the metre

‘sticks and stand it up on lite

floor. Hold it n place with .
one hand. Walk around the

sick. Noiv stand next to
he stick. With yeur other

, Hand, touch yourself where

the top of the metre stick-
comes’on you '

THAT 1S HOW HIGH A METRE 15!

- Hold one arm out straight

~. at shoulderneight. Put

the metre stick ong t this’
armumlltheel “hits the
end of your fingers. Where
is the other end of the

metre stick? Touch vour-
self at that end, )

&

o THATIS HOW LONG A METRE 18!

o

I

ot

+ LINEAR MEASUREMENT ACTIVITIES

b

3 Choose 3 partner to stand -

at your side. Move npart .

50 that you can put one
end of.a metre stick on
your partner's shoulder
~and the otherend'on
your shoulder, Look at
the spacé belween y‘,\gu:

» v
o

WA 13 THE WIDTH OF AMETRELY " <

n
v

DEVELOP YOUR AB]LITY TO ESTIMATE IN .\IETRES

Now you will improve your ahility Lo estimate in metres.
Remember where the ‘Jength and helght ofa metre was on your

body.

For each of the following items:

Estlmate the size of the items and write youp estimate in the

f

FSTIMATE column. Measute the size with your metre stick
and write the answer in the MEASUREMENT columb, '
Decide how close your estimate was to the gctual measute, If
your estimate was within 25% of the actual measure you are a
Metric Marvel.” '
- How Close
., Estimate Measurement,  Were You?
' (m) (m)
Height of door knob -
from flogr.
Height of door.
Length of table, '
\\ldth of table — ’
Length of wall of
this room, i /
CJ
Dls(ance from : .
you owalu ‘
Exercise 1 11

\]

(continued on next page)
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TR
L THE CENTIMETRE (cm)

There are 100 centimetres v one metre [f there are -} metres and
3 centimetres, you write 103 em [ x 100 em) * 3em= 400 em

+3om).

v DEVELOP .\ FEELING FOR THE SIZE OF & CENTDETRE

1. Hold the metric ruler agamst the width of your thumbnail.
How wide is1t? em
2. Measure your thumb from the first joint to the end.
'm

————

4 Usethe metr ruler to find the width of your palm.
em

L Measure your index or pointing finger. How longis it?
(m

————

-
L3 J.

S, around it? cm
6. Use the tape measure to find your waist size. ¢m

B DEVELOP YOUR ABILITY TO ESTINATE IN CENTIMETRES

You are now ready to estimate in centimetres. For each of the
followmg ttems, follow th- procedures used for estimating in

Measure your wrist with a tape measure. What Is the distance

metres.
How Close
Estimate  Measurement  Were You?
(¢m) (em)
1, Length of & paper
chip.
9 Diameter (width)
of acomn. M
3. "Widthofa
postage stamp.
. 1. Lengthof a
: pencil,
, 5. Widthof asheet *
' of paper.
3. ‘

I 1 CENTER FOR VOCATIONAL EDUCATION

11, THE MILLIMETRE (mm)

There are 10 millimetres in ane centimetre. When a measurement is
9 centimetres and 5 millimetres, you write 23 mm [(2 x 10 mm)
+5mm =20 mm 45 mm]. There are 1000 mmn 1 m,

AY

DEVELOP A FEELING FOR TUE SIZEOF A MILLIMETRE

t

l’si}lg a ruler marked in millimetres, measure:

],/“’ Thickness of a paper clip wire. o mm
9. Thickness of your fingernail. ___mm
3. Width of your fingemail, o mm
1. Diameter {widthjof a coi. _

5. Diameter {thickness) of your pencil. mm
6. Width of a postage stamp. mm

DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

You are now ready to estimate in millimetres. For each of the
following items. follow the procedures used for estimating in
metres.
[fow Close
Estimate Measurement  Were You?
(mm)  (mm)
Thickness of &
nickel.

Diameter (thickness)
of a bolt.

Length of a bolt.

Width of a sheet
of paper.

Thickness of a board
or desk top.

Thickness of a
button.

Exercise 1
v 19



l AREA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETLING, YOU ARE
SAVING HOW MANY SQUARES OF A GIVEN SUZE IT TAKES TO
COVER THE SURFACE,

. THE SQUARE CENTIMETRE (cm?)

A DEVELOP A FEELING FOR A SQUARE CENTIMETRE

L.
2.

b,

-3

Take a clear plastic grid. or use the gnd on page 6.

Measure the length and width of one of these small
squares with a centimetre ruler.

THAT IS ONE SQUARE CENTIMETRE!

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

cm?

Place a coin over the grid. Ahout how many squares

does it take to cover the coin” em?

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

em?

Place an envelope over the grid. About how many
squares does 1t take to cover the envelope”

5

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

em X - om= em'. How
close are the answers you have in 6, and n 7.7

& THE CENTER FOR VOCATIONAL EDUCATION
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DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE
CENTIMETRES

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

Remembe: the size of a square centimetre. For each of the
following items, follow the procedures used for estimating in
metres.

How Close
Fstimate Measurement Were You?
(m)  fem’
[ndex card.
Book cover.
Photograph.

Window pane or
desk top.

Il THE SQUARE METRE (m’)

DEVELOP A FEELING FOR A SQUARE METRE

1. Tape'four metre sticks togethet to make a squate which
is one metre long and one metre wide,

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

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

4. Place the square over a tanle top or desk 0 see huw

much space it covers.

5. Dlace the square against the bottom of a door. See how
much of the door it covers. How many squares would i
take to cover the door? _ m

THIS 1S [HOWBIG A SQUARE METRE I8!

Exercise 2
(continued on next page)

b
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DEVELOP YOUR ABILITY TO ESTIMATE [N SQUARE \l
METREN

You are now ready to estimale in square metres. Follow the
procedures tsed for estimating in me res.

How Close
Estimate  Measurement  Were You?

(m*) (mf)

Door.

CENTIMETRE GRID

Full sheet of
neWspaper,

(‘halkboard or
bulletin hoard,

Floor. —
Wall.

Wall chart or poster.

Side of file cabinet.

O
W& THE CENTER FOR VOCATIONAL EDUCATION
Emcw \

Exercise 2
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.~ VOLUME MEASUREMENT ACTIVITIES
Cubic Centimetre, Litre, Milllitre, Cubic Metre

¢

I THE CUBIC CENTIMETRE {em")

A, DEVELOP A FEELING FOR THE CUBIC CENTIMETRE
1. Pick up a colored plastic cube. Measure its length.
height, and width in centimetres.

-THAT IS ONE CUBIC CENTINETRE

o

Find the volume of a plastic hitre box.

2. Place a ROW of cubes against the bottom of one side
, of the box. How many cubes £t in the row?

b, Place another ROW of cubes ag dinst an adjoining side
of the hox. How many rows {it inside the box
to make one layer of cubes”

- How many cubes in each row?__

ow rany cubes in the layer in the bottom of the
box?

e ettt

c. Stand a ROW of cubes up against the side of the box,
[{ow many LAYERS would fit in the hox? "

How many cubes in rich layer” ______
How many cubes fit in the box altogether?
1175 VOLUME OF THE BOX 1S _____CUBIC
CESTIMETRES, '

~d, Measure tlwllength. width, and height of the box in

centimetres. Length em; width emy
height _ cm. Multiply these numbers to find

the volume in cubic centimetres.

omy cmy (m= m'.

Are the answers the sume in¢.and d.?

‘ K THE CENTER FOR VOCATIONAL EDUCATION

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC

CENTIMETRES
You are now ready to develop your ahility to estimate |

in cubic contimetres,

Remember the size of a cubic centaetre. For each of
the following items, use the procedures for eslimating in
metres.

N How Close

‘Fstimate Measurement  Were You?,
(em')  (em’)

1. Index card file” '

hox.

2 Freezer container.

3. Paper clip box.

4. Boxof staples.

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

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

9 Pour the water into paper cups, filling each as full as you
ysually do. How many cups do you fili?

THAT IS HOW MUCH IS IN ONE LITRE!
3, Fillthe litre container with yice.

THAT IS HOWAMUCH IT TAKEN TO TILL AONE
LITRE CONTAINER!

Exeicise 3
(continued on next page)
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES

You are now ready to develop your ability to estimate in

litres. To write two and one-half litres, yov wnite 2.5 1, or.
9.5 litres. To write one-half litre, you write 0.5 1, 0r 0.
litre, To write two and three-fourths litres, you write
2.751, or 2.75 litres,

For each.of the foilowing ilems, use the procedures for

estimaling In metrey. :
il How Close

Estimate Measurement  Were You?
0y -t
1. \ledlum <qge
freezer contuner.

Large freezer
container.

3. Small freezer
container.

Bottle or jug. ‘ : -

AL, THE MLLILITRE (m)

There are 1000 millilitres w one litre, 1000 mi =1 btre. Half
alitre is 300 millilitres, or 0.5 lizre = 500 ml. -

A DEVELOP.A VEELING FOR A MILLILITRE

Examine a ventimetre cube, Anything which holds
Tem holds I m!. ”
2. Fla L millilitre measuring spoca with nee. Empty the
snoor into your hand, Carefully pour the rice into a
sl pile o a sheet of papet.
THAT 1S HOW MUCH ONE MILLILITRE IS!
3. Bl the 3 ml spoon with rice. Pour the rice nto w ther
i on the sheet of paper.
THAT 135 MILLILITRES, OR ONE TEASPOON!
LR th( 15 ml spoon with rice. Pour the rice into a third
‘plle on the paper.

TH\HS 15 MILLILITRES, OR O'\'F T\BLESPOO’\”

.l \‘1
B ‘ ’ THE CENTER FOR VOCAT|ONAL EDUCATION

v,

DEVELOP YOUR ABILITY TO ESTIMATE IN MILEILITRES

B.
Yqu are now ready to estimate in miliilitres, Follow the -
procedures used for estimating metres.
. How Close
Lstimate Measurement Were You?
(ml) (ml)

1. Small juice can.

2. Paper cup or tea
cup,

3. Soft drink can.

4, Bottle.

THE CUBIC METRE (m’) ‘

A, DEVELOP A FEELING FOR A C'UBIC METRE
1. Place a one metre square on the floor rext to the wall.

2. Measure a metre UP the WalL
3. Picture a box that would fit into that space.
THAT IS THE VOLUME OF ONE CUBIC VMETRE!

B. DEVELOP YOUR ABILITY-TO ESTIMATE IN CUBLC..\'IE_TRES.
For each of the following items, follow the e§t‘imating proced-
ures used hetore, - '

How Clofe -
Estimate Measurement Were You?
m) ()

1. Office desk.

9. File cabinet,

3. Small room. S R

- Exercise 3

21
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* Kilogram, Gram

-

- MASS (WEIGHT) MEASUREMENT ACTIVITIES

The mass of an ohject is a megsure of the amount-of matter m the
object. This amount is always the same unless you add or subtract some

~matter from the object. Weight is the term that most people tse when
they mean mass, The weight of an object is affected by gravity; thé

mass of an object is not. For example, the weight of a person on earth
might be 120 pounds; that same person’s weight on the moon would be
90 pounds. This difference is because the pull of gravity on the moon

s less than the pull of gravity on earth. A petson’s mass on the earth

and on the moon would be the same, The metric system does not
measure weight-it measures mass. We will use the term mass here.

The syrbol for gram is g,
The symbol for kilogram s kg. , |
There are 1 000 grams in one kilogram, or 1000 g =1 k..
Half a kilogram can be written as 300 gyor 0.5:k¢.

* A quarter of a kilogram can be u‘;ritten as 200 g,or 0.25 kg.

Two and three-fourths kilograms is written as 2.70 kg,

I THE KILOGRAM (kg)
DEVELOP A FEELING FOR THE MASS OF A KILOGRAYM
Using a balance or scale, find the mass of the items on the table.

Before you find the mass, notice how heavy the object *feels”
and compate it to the reading on the scale or balance.

-

W THE CENTER FOR VOCATIONAL EDUCATION

| Mass

- (kg)
1. 1kilogrambox. e
2. Textbook. .
3. Bagofsugar. —

4, Package of paper.' e

5. Your own mass. y —

B.  DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

For the following items ESTIMATE the mass of the object n
kilograms, then use the scale or balance to find the exact mass
of the object. Write the exact mass in the MEASUREMENT
column. Determine how close your estimate is:

How Close
Estimate Measurement  Were You?,
(kg) (kg)
1. Bagof rice.
9. Bag of nais.
d. Large purse or
© briefease. W
* 4. Another person. '
5, Afewbooks. :
\\
. . “
N .
\ Exgreise 4
: ~(continued on next page)
\
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. THE GRAM(g)
Q A. DEVELOP A FEELING FOR A GRAM | b DEVELOP YOURABILITY TO ESTRATE 1N Gms/
1. Tikea colored plastic cube, Hold it in your hand. Yoillare now ready to i ) improve your ability to esnmate in
. Shake the cube in your palm as if shaking dice. Feelthe * ~ grghs. Remembet how heavy the 1 gram cube is, how heavy
pressure on your hand when the cube is in motion, then . the two gram cubes are, and how heavy the five gram cubes
swhen 1t is not in motion, | ) are. For each of the*following 1tems, follow the procedures
 THATISHOWHEAVY A GRAMIS! 3 “““‘“\S“ma““g i kiograms.
\ | - How Close
2. Take a second cube and attach it to the first. Shake the : Exfimate Measgrement Were You?
cubes in first one hand and then the other hand; rest ‘ - (g? (g)
T the cubes near the tips of your fingers, moving your 1. Two thumbtacks.
> - hand up and down. 3 Pencl
THAT Ig THE MASS OF TWO GRAMS! 3 Two-page letter |
and envelope, _
3. Take five cubes in one hand and shake them around. 4. Nickel. . . S
THAT IS THE MASS OF FIVE GRAMS! 5. Apple. '
b ‘ ' ' 6. Package of '

e o rgarine.

L\ ' 7 | .
RV . . - ‘
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TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius
[ DEGREE CELSIUS (C) ‘ ‘ .
o . B. DEVELOP YOUR ABILITY TO ESTINATE IN DEGREES
De%ﬁ?? Celsius {°C) is the metric measure for tempefature.” CELSIUS
" A DEVELOP A FEELING FOR DEGREE CELSIUS | For each ftem, ESTIMATE and write down how many degrees
N ' | Celsius you think it is. Then measure and write the MEASURE-
Take a Cblsius thermometer. Look at the marks on it MENT. See how close your estimates and actual measure-
: - . - mentsare.
{. Find0 degrees How Close
a, . 9
' VATER FREEZES A1 JERODEGREES CELSILS (0°C) o e i Vere You!
WATER BOILS AT 100 DEGRLES CELSIUS (100°C) 1 Mssomehotand '
3. Find the temperatute of the room. *___°C. Isthe cold water n a
roomm 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 ofthe water. I the water very hot 2. Pour out some of
hot, or just warm? the water. Add some
/' . hot water. Dip your
4 Putsome cold water macontamerwnhathermometer finger quickly into
Find the temperature °C. Dip your finger into the water, ‘

the water. Is it cool, cold, or very cold? .
e B N 7. 3. Outdoor tempera-

5. Bend your arm with the inside of.your elbow around the - Dt
bottom of the thermonmeter. After about three minutes \ _ N
find the temperature. °C. Yourskin tempera- "l'ia Sunny window Sl”;
ture is not as high as your body temperature. 3 Mix of ice and water.
NORMAL BODY TEMPERATURE 18 37 DEGREES . 6. Temperature at
CELSIUS (37°C). floor,
AFEVER 18 39°C. 7. Temperature at

ceiling.

A VERY HIGH FEVER 1S 40°C.

THE CENTER FOR VOCATIONAL EDUCATION ' : Exercise 5
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UNIT § o a
METRICS IN THIS OCCUPATION -

(hangeover to the metric systemis under way. Large corporations are already using
melric measurement to compete in the world market. The metric system has been used in

OBJECTIVES various parts of industrial and scientific communities for years. Legislation, passed in
1975, authorizes an orderly transition to use of the metric system. As businesses and
The student will recognize and use the metric industries make this metric changeover, efhployees will need to use metric measurement
terms, units, and symbols used in this occupa- in job-related tasks. : .

tion. .
| Table 2 lists those melric terms which are most commonly used in this occupation.

o Given a metric unit, state its use in this These terms are replacing the measurement, units used currently. What kinds-of job-
related tasks use measurement? Think of the many different Kinds of measurements you
. now make and use Tavle 2 to discuss the metric terms which replace them. See if you
®  Given a measurement task in this occupa- caft add to the list of uses’beside each metric term.

tion, select the appropriate metric unit '

and measurement tool,

occupation.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,
tapes, scales, thermometers, etc.) and
objects related to this occupation.

9 Discuss with students how to read the ‘
/’l\\

tools. _
1 |
! \

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

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

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

THE CENTER FOR VOCATIONAL EDUCATION ' lnform ation Sheet 2
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METRIC UNITS FOR ALTERATIONS SPECIALIST, TAILORING

Quantity Unit Symbol Use
Length millimetre mm - Design; drafting papet dimensions;but@nl spacing;
‘ : bolt and screw dimensions; wrench sizes,
centimetre em Fabric width; body measurements; patterns; seam
and dart widths; seam and inseam lengths; zippers;
design; work table width.
metre m Fabric, tape, webbing, piping, and thread lengths;
floor dimensions, -
Area square centimetre o’  Fabric quantities; swatch and patch sizes; spots and
stains. !
square metre m’ Work space; storage area; fabric quantities.
Mass gram g Shipping and mailing; purchasing by mass beeswax,
notions, yarn, thread, heavy sewing machine lubri-
kilogram kg ~ cant, and powdered chemicals; purchasing tools and
- equipment.
Volume/Capucity milllitre m ' Water: cleaning fluids; fabric treatment solutions; ,
dye solutions; sewing machine oil; filling steam and
litre ‘ 1 mangle irons.
Temperature degree Celsius °C ' Pressing temperatures; mixing and using chemical
solutions; relating indoor and outdoor temperature
and clothing fabrics to customer comfort.

THE CENTER FOR VOCATIONAL EDUCATION
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TRYING OUT METRIC UNITS

To give you practice with metric units, first estimate the measure- Estimate |  Actual
ments of the items below. Write down your best guess next to the item. . , —
Then actually measure the item and write down your answers using the 16. Measuring cup
correct metric symbols. The more you practice, the easier it will be. —
17, ‘Pattern box
Estimate Actual -
‘ 18. Small box or package
Length — -
1. Sleeve length 19, Shipping container
2. Seam width 20. Coffee cup
3. Your height 21, Notions bin
4. Length of hemline 22. Spray/steam iron
5. Height of thread spool
Mass
6. Height of ironing board 23. . Texthook
7. Index card 24. Nickel -
8. Length of shears 25. Paper clip
9. Diameter of thread spool 26. Bolt of cloth
Area 21, Thimble
10. Desk top :
28. Yourself
- 11, Classroom floor
12. Curtain Temperature .
2. Room
13. Patch pocket
30. Cool iron
14, Spot or stain —
[ : 31, Cold tap water -
‘Volume/Capacity ) .
*- 15, Smallsoft drink bottle 32, Hot tap water |
YA THE CENTER FOR VOCATIONAL EDUCATION Exercise 6
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. SEWING WITH METRICS

It is important to know what metric measurement to use. Show
whi. masurement, to use'in the following situations.

90. Dimensions of a zipper

91. Width of fabrics \ J

1. Length of needle

92. Temperature range for pressing
2. Areaof table wool

3. Diameter of pin cushion ¥ 23. Width of hem facing

4. "Mas, of shears . | 94, Mass of heavy lubricant for
B : sewing machine .
5. Length of lace strip '
. : " 95. Temperature range for - \
6: Height of table pressing linen
1 Threa length on full spool ‘ 96. Height of an ironing board
8. Length of scissors 97. Area of stain or spot |

9. Height of sewing machine

T

10 Mass of ball of yam o linén thread

11. Capacity of pin box

1%. Length of pants inseam ‘ ' '
13. Mass .f bolt of fabric i____ T'

14. Volume ¢f cleaning fluid

—
o

. Length of fabrics

16. Diameter of a button

17,

-

Thickness of buttons _

e f

. Mass of a piece of beeswax

1

~OC

19. Area of leather trim on coal pockets |

a——

‘ Jll' THE CENTER FOR VOCATIONAL EDUCATION ' ‘ Exercise 7
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- UNIT

OBJECTIVE

. v, .
The student will recognize and use met-
~ticequivalents. -

¢ (Given a metric unit, state an equivalent
in a larger or smaller metric unit,

SUGGESTED TEACHING SEQUENCE

1. “.\Ia'ke available the Information Sheets
(3-8) and the associated Exercises
(8- 14), one at a time.

2. Assoon as you have presented the
[nformation, have the students complete
cach Exercise,

3 (heck their answers on the page titled
_ ANSWERS TO EXERCISES AND
TEST.

4, Test performance by using Section Bof -
-+ “Testing Metric Abilities.”

. .
‘ !I njce‘msn FOR VOCATIONAL EOUCATION

[}

L}

METRIC-METRIC EQUIVALENTS
Centimetres and Millimetfes

_—

( v 23456 | 123456

Look at the picture of the nail pext to the ruler, The nail is 57 mm long. Thisis 5 cm+ 7 mm,
There are 10 mmin each e, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
Tmm=0.7cm, so57mm = 5em+ ' mm

= 5em+0.7em

= 5.7cem. Thetefore 57 mm s the same as 5.7 cm.

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

34mm=3cm+4mm
=3em+04cm
= 3.4 cm. This means that 34 mm s the same as g4 cm. -

 Information Sheet 3

Now you try some.

a) 26mm-= cm e) 132mm = cm
Yr) 583 mm = m f) 802mm = cm
»¢) %4mm= m g) 1400mm = _——cm
d)680mm= — —cm  h) 230Tm f——om




.

(Metres, Centimetres, and Millimetres

| There are 100 centimet‘res‘ in one metre. Thus,

C%m= 2x109em= 200 cm,
3m=.3x100em= 300 cm,
Em= 8x100em* 800 em,
Z 36m-36x100cm=3600cm.
A * ‘4‘
T
There are 1 000 millimetres in one metre, s0
9m= 2x1000mm= 2000 mm
3m= 31000 mm= 3000 mm,
6m= 6x1000mm= 6000 mm °
94 m =24 x 1000 mm = 24 000 mm.

From your work with decimals ybu should know that

4
one-half of a metre can be written 0.5 m (five-tenths of a metrek,

one-fouth of a centimette can b written,0.25 cm |
(twenty-five hundredths of a centimetre),

¢

"This means that if you want to change three-fourths of a metre to'
millimetres, you would multiply by 1 000. So
0.75m=0.75x1000 mm

¥ 1000 mm ' )

LW
Hx 100 ™M ,

: 1'0'

75x 10 mm

H

750 mm. This means that 0.7 m = 750 mm.

\

y

ﬁdfllilitres‘td Litres

11

There are 1 000 millilitres in one litre. This means that

200U imillihtres 1s the same as 2 litres,
3000 ml is the same as 3 litres,
4000 mb1s the same as - tres,

1'2 000 m! is the same as 12 litres. v

Since there are 1 000 millilitres in each litre, one wa'y to change milli
litres to lifres is to divide by 1 000. ‘For example, \
000

1
" 1000ml = Qg litre = 1 litre.
r

2000 ,
2000ml| = TG00 Iitres = 2 litres,
And. as a final example,

00
98000 ml = == litres = 28 litres.

280
1000
‘. §
What if something holds 500 it? How many litres is tis? This s
worked the same way.

500 m|-—g-0—ghtre 0.5 litre (five-tenths of a litre 1. S0 500 ml

is the same as one-half (0.3) ofaltee. ,

Information Sheet 4

Fill in the following char!.

metre centimetre | millimeLre
m “om mm
| 100 1000
2 200
3
9
000 [
T4 ‘
08 © 40
' 0.6 K0
25 ?.D \
: |18
639

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 9

\

Information. Sheet 5

Now you tr\ some, (‘omplete the following chart.

‘ millilitres litres o v
v - (ml) m o .
3000 3 St
5000 !
: |
j 14000
— 2R .
300 IR |
700
09
%50 - 39
07| v '
775 ;
Exercise 10

"

-

Change 57 millilitres to liures. |-
f"
o7m1 mhtre OOo:htrolfm\ seven thousandths of a
lltl‘th
")

!
M



Kilograms to Grams
To changekilograms to gfams, yoﬁ multiply by 1 000.
o~ ‘ |
1 okg= 4 x1000g= 1000,

23 kg=23 11000g=23000g,
0.75kg= 075x1000g= Th0g

o )
Litres to Millilitres
What do you do f you need t0 change litres to mullihtres? Remember,
there are 1 000 miltilitres in one litre, or 1 litre = 1 000 ni.
So,
20 htres= 2 x 1000m = 2000 ml,
T tres= 7 x1000ml= 7000 ml,
13 lires=1o x1000ml =13 000 ml,
. 0.65 litre = 0,65x1000 mi= 650 ml. . y
) . Information Sheet 6
Now you try some. Complete the following chart;
° fitres millilitres
1 m| ,
b 4000
b] . . v
16 .
. 32 000 !
0.4 ¢
053 ;
180 Exercise 11
[ : : )
Grams to Kilograms
There are 1 000 grams inone~ “ogram. (his meens that /
7

2 000 gzams is the sime as 2 kilograms,
3 000 gis the same as d kg,
T00 g 1s the same as 0.7 kg, and so on,

To change from grams to kilograms, you use the same provedure for
changing from millilitres to litres,

\. _J
S - * Information Sheet 7
Try the following ones.
grams kilograms
8 kg
1000 1
9000
73 000
8
300
2 Exercise 12

THE CENTER FOR VOCATIONAL EDUCATION

-

k .
Information Sheet 8

(Complete the following chart.

kilograms grams
kg C B
7 7000
1
25 000
04
.63
175 Exercise 13

Changing Units at Work

Some of the things you use in this occupation may be measured in
different metric units. Practice changing each of the following to
metric equivalents by completing these statements,

a') 290 mm drafting paper is cm

b) 500 cm of yam is m
“¢) 250 ml of water s \ l

d) 60 mm hem is cm

e) (0.5 kg cutting shears is L g
£) 30 cm of lace is
8) 40gthimble is L
h) 500 ml of machine oil is |

1) 4cmneedleis ___ mm

i ) 1.6 m body height is em

k) 0.5mof fabricis omo

L) 2 litre of water is ml

m) 30 ¢m cutting shears are mm

n) 10 m of hem tape is cm

0) 20 mm diameter button is em

P) 125 ¢ of heavy sewing machine

[ubricant 1s kg
-
il
Exercise 14



- UNIT | — ] B
SELECTING AND USING - S '
* | METRIC INSTRUMENTS , TOOLS AND DEVICES -

OBJECTIVE Selecting an improper measuring tool or misreading a gauge can result in failure to obtain

fit and maintain style and quality workmanship. For example, shortening a hemline 3 inches

The student will recognize and use , \ , , : .
instruments, tools, and devices for mee: rather than 3 centimetres will result in an unsatisfactory fit. Here are some suggestions:

surement tasks in this occupation. , ‘ ‘ . .
1. Find out in advance whether Customary or metric units or equipment are needed

L Given metyic and Customary tools, for a given task.
instruments, or devices, differentiate
between metric and Customary. ~» 9. Examine the tool or instrument before using it
»  Given a measurement task, select
and use an appropriate tool, in- 3. The metric system is a decimal system. Look for units marked off in whole ,
strument or device. numbers, tens or tenths, hundreds or hundredths.

o Given a metric measurement task,
judge the metric quantity within 20%
and measure within 2% accuracy.

4, Look for metric symbols on the tapes, rules or gauges—em, mm, m.

5, Look for decimal fractions (0.25) or decima’l mixed fractions (é.50) rather
SUGGESTED TEACHING SEQUENCE than common fractions (3/8) on tapes, rules and gauges.

1. Asserrble metric and Customary measur- . 6. Practice selecting and using tools, instruments and devices.

ing tools and devices (rules, scales, °C
thermometer, wrenches, tapes, hem gages)
and display in separate groups at leamning
stations,

Have students examine metric tools an
instruments for distinguishing charactecrs
istics and compare them with Customar{
tools and instruments.

[Qv)

3. Have students verbally describe charac-
teristics.

4, Present or make available information
Sheet 9.

5. Mix metric and Cuslomary tools ot

equipment at learning station. Give \ '

students Exercisis 15 and 16, | Ny \

6. Test performance hy using Section
of “Testing Mettic Abilities.”

. _ms CENTER FOR VOCATIONAL EDUCATION \\ j
N ,C Information Sheet 9 43
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” | B o
‘ R - MEASURING UP IN
- WHICH TOOLS FOR THE JOB? | CLOTHING

) Practice and prepare 10 demonstrate your ability to identify, For the tasks below, estimate the mettic messurement to within
select, and use metric-scaled tools and instruments for the tasks given 90% of actual measurement, and verify the estimation by measuring to
below. You should be able to use the measurement tools to the appro- within 2% of actual measurement, .

priate precision of the tool, instrument, or task. .
Estimate Verify

1. Cut thread the proper length for hemmingagarméht. , )
: | . 1. Seam allowance

2. Measure an even hem allowance | ‘
2. Length of hem t pe

3. Trim an even seam allowance to be at least 1 cm wide and

not more than 1.5 cm. 3. Zipper length

4. Mark an even em to be 50 cm from the floor. 4. Dart length

5. Width of hem allowance

7 Stitch a garment side seam to be 5 mm larger than it already

is stitched.
. 6. Sleeve length ' !

6. Make minor repairs to a sewing machine. , .
7. Pants inseam length

7. Estimate the cost to a customer for repairing a bum or moth

hole. 8. Stitches p?r centimetze ,

9. Number of machine basting stitches

8. Select elastic for a waistband. —_
_ per centimetre

9. Select a zipper. |
ect a zipper 10. Mass of a box of dressmaker’s pins

10. Measure the chest or bust of a customer.
B 11, Volume of cleaning fluid in a partly-

filled container

11. Check a shipment of plastic bagging material which was pur-
. chased b . v
chased by mas 12, Width of elsti for a waistband

12, Measure and mark the sleeve length alterations on a man’s coat. , )
et : " 13, Chestor bust sz f another person

13, Press mark an even hem allowance. ,
S mark dneven hem dlowance 14. Mass of a roll of paper used in the

trade

14. Measure even spaces between tucks, buttorts, snaps, and pleats.

. o l . ‘
15. Collect prepaid shipping costs for mailing a customer’s suit 15, Height of ironing board

~ after alteration.

16. Waist size of another person
—

16. Inventory by mass the amount of heavy pattern paper on a roll,

Exercisg B . ~ Exercise 16

5
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UNIT

OBJECTIVE -

The student will recognize and use metric

and Customary units interchangeably in order-
ing, selling, and using products and supplies in

this occupation.

L)
\

¢ Given a Customary (or metric) measure-
ment, find the metric (or Customary)
~ equivalent on a conversion table.

o Given a Customary unit, state the re-
placement unit.

y

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of
matetials.

2. Present or make available Inform~tion
Sheet 10 and Tables 3 and 4.

3. Have students find approximate metric-
Customary equivalents by using
Exercises 17 and 18,

4. Test performance by using section D of
“Testing Metric Abilities."

v
THE CENTER FOR VOCATIONAL EDUCATION K
Q £

‘| ments for Customary units are,* This table can be used with Exe:cise 17, Part 1 and Part 3. The

METRICCUSTOMARY EQUVALENTS A

" During the transition vper'i'od there will be a need for finding e.quivalefits hetween 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. Follow these steps: :

1. Determine which conversion table is needled.

2. Look up the known number in the appropriate column; if not listed, find numbers you
can add together to make the total of the known number.

3. Read the equivalent(s) from the next column, |
Table 3 on the next page gives an example of a metric-Customary conversion table which
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3.

Below is a table of metric-Customary equivalents which tells you what the metric replace-‘

symbol & means “‘nearly equal to."

1em 0,39 inch linch * 2.54 em Iml>02tsp Itspx 5ml
1 m~3.28 feet 1 foot % 0.305m 1ml%0.07thsp 1tbspx15ml
Imx1.09yads lyard=091m 11> 338floz  1flozx29.6ml
1km~062mile  1mile~161kn 1z 42cups  leupx23Tml
lem' x016sqin  1sqin = 6.5 cm’ 11321 pts 1pt= 0471
1m* > 108sqft  1sqft=~009m’ 11x1.06qt 1qt 0931
Im* ~12sqyd  1sqyd~08m’ 1120%@  1gals3.791
1 hectare ~ 2.5 acres lacre = 0.4 hectare  1.gram = 0.035 oz lozx28.3¢g
lem? x0.06cuin  leiin®164em’ - lkgx220 1lh =043 kg
Im' *353cuft  leufts003m’  Imetric tonx22051b  lton>9072kg |
Im'213cuyd  leuyds08m' LkPax 0.145psi  1psi 6895 kPa |

*Adupted from Lets Measure Metric. A Teachers Intruduction to Metric Measuremen! Diwision of Educ.tional
Redesign and Reneiwal, Ohio Department of Education, 63 S. Front Steeet, Columbus, OH 13215, 1975, j
Al ! r :

Information Sheet 10

A
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ONVERSION TABLES

MILLIMETRES AND CENTIMETRES TO INCHES
| mm om in, mm m in, mn m in,
100 100 39 10 10 4 1 01. . 004
200 200 19 2 20 8 2 0.2 0.08
300 300 18 ] 30 12 3 03 0.12
400 400 151 0 40 16 ' 04 0.16 -
500 . 50.0 197 50 50 20 b "06 - 0:20
600 600 - 236 80 60 24 6 08 0.24
100 100 26 0 10 28 7 01 0.28
" 800 80.0 315 80 80 32 B 08 0.32
90 00 ., %4 | W 90 35 9 09 035
1000 1000 B4
INCHES TO MILLIMETRES AND CENTIMETRES ’
in, mm cm in, mm cm »in, mm cm
10 254.0 254 } 254 25 18 3.2 " 03
20 508.0 508 2 508 51 14 " 64 06
30 762.0 6.2 3 6.2 18 38 95 10
40 1016.0 101.6 4 1016 10,2 12 121 13
50 1210.0 1210 5 1210 121 5/8 159 16
60 15240 1524 6 1524 15.2 - 191 19
10 1778.0 1718 1 1718 118 8 22.2 2.2
80 2032.0 203.2 ; 203.2 203
90 2286.0 2286 9 2286 229.
CUSTOMARY-METRIC ZIPPER LENGTHS (Available Zipper Lengths) ° . .
in, em in. em in, em in. m
2 0 n 5 14 3 § 0
28 ) 20 0 12 30 1 18
26 65 18 45 - 10 2% 5 15
2 60 16 40 9 22 5 12 -
1 10
Table 3.

THE CENTER FOR VOCATIONAL EDUCATION
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. ANY WAY YOU WANT IT

93 "

- L

A b)) 3in. hem

. d) 3/4in. button

o g) 4 oz, tube of heavy lubricant

. ) 2gal. can of cleaning fluid
.0_.)__30.[n7pmts.inseam__ [P R s e

With the change to metric measurement some patterns, fabric,
directions and notions used in clothing alterations will be avail-
able only in metric stzes. You wil need to be familiar with
approximate Customary equivalents | in order to select correct
pattern sizes and quantities of-supplies for proper fit, drape and

- stylein garment conslruction. You will also néed Customary

equivalents to order supplies in metric units. To develop your
skill, use Information Sheet 10 and Table 3 to give the approxi-

’mate metric quantity (both numbers and unit) for each of the

following Customary quantities

. Customary Quantity © Metric Quantity

a) 21/2 ft. hem tape

¢) 1/2in. seam allowance

e) 5yds.of wool .
£ ),9in. by 12 in, drajtifg Baper

h) 1pt. of sewing machine ol
i ) 20 yd. spool of thread

j ) 20z ball of linen thread
k) 2in. needle

1) 411, oz of spotting solution
m) 4 in. wide sponge

k) 118n= © mm
1) 43/4ip.= om

’

|]50em= . in

A‘j)65mm= i

o
"

3. Complete the Requisition Fom using the 1tems listed. Comert

- the Customary quantities to metric before filling out the form.

Completeall the information (Date, For; Job, ete.).
Order the following alteratjons specialist supplies: '
" a) 1doz. 10in. zippers : /
" b) 26 yds. of seam tape

¢') 1 gal. cleaning fluid

d ) 4 Ibs. of dressmaker’ 5 pins

e ) Two 1 pt. cans of sewing machirie oil

£ ) 1/2doz. 4 in. seam rippers

" REQUISITION

Date

For B

Job .« w ¢ DateWantedr*
N o

Deliver to

QTY | UNIT ITEM

9. Use the conversion tables from Table 3 to convert the following:

e)‘30in.= | m
f)24in= cm
g) din= ¢
h) 58in.= mm

a)limm=
b) 8lem=
¢) 30em=
d) 22mm=

S E e

=~
i

Requested by __ _ :

Approved by

— THE CENTER FOR VOCATIONAL EDUCATION
Q | ‘ ' .
ERIC ’C
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FIGURE YOUR TYPE AND SIZE IN METRIC MEASUREMENTS

n ' —
MISSES' 1,65 m 10 1,68 m MISSPETITE 157 m to 1,60'm  WOMEN'S 165 mto168m . .
Size 6 8 0 12 14 158 18 2 Size 6mp Smp 10mp 12mp 14mp 16mp Size 3 40 42 44 46 48 50
Bust 7% 80 83 81 % 91 107 Wiem | But 78 80 8 W 92" 9em | But 107 112 17 122 12712 132 13Tem
Waist 56 61 64 67 1M 76 81  Blem Waist 60 62 65 69 73 Them waist 89 94 99 108 112 118 124em
Hip g 8 88 92 9 102 107 112em | Hip 83 85 85 92 97 102em | Hip - 112 1170122 127 132 137 W2em
BackWa 195 40 405 115 42 425 43 d4dem | BackWaist 37 375 3B 39 395 d0em | BuckWais 44 44 445 45 45 453 dbem

~ Length ' - Length ‘ ’ , Length ) .
HALFSIZE 1,57 m to 1.60 JUNIOR 1.63m to 1.65m - JUNIOR PETITE 1.52m to 155 m’
Size 10 129 148 164 18w 204 22 24 Size 5 1 9 11 1B 15 Size dp Sip Tp %p 1ip~ 13p
Bust + 84 89 91 99 104 109 114 T9em | Bust % 79 -81 85 B89 9dem | Bust 8 79 8l 84 8 8em
Waist 69 4 79 B g9 9% 102 10Bem | Waist 57 60 62 65 69 Tdem | Wast _ 57 38 61 61 66 63em
Hip B9 94 99 104 109 116 122 12Bem | Hip V81 B4 BT 90 %4 S9em | Hip Vg0 81 84 87 89 9em
BukWast 3¢ 3. 395 10 405 405 41 4L5em | BackWaist 38 39 305 40 405 4l5em | BackWast 385 36 3 35 3@ Pem
Length Length ' Length
.
YOUNG JUNIOR TEEN 1,55 m (0 1.60m CHUBBIE GIRLS'
 Sue Sb T8 910 112 141 186 Size BaC  104C  124C° 14WC | Size LT 8 10 12
Bug 7L W81 8 W Breast % 80 .84  BBcm | Breast 6 6 7 6 Blem
Wasy % 9 61 64 66 69em Waist N oM %6 Tem | Was % 60 62 65 6cm
_\ﬁ_\p) I O T T L. Hip M. 8 9 %em | Hp 6 T % 81 87em
_Back Want_ 5 5 4 39 40cm Batk wajst-length .3} 325 345  36em | Backwaistlength 295 31 325 345 J6em
Length , Height 132 m\ 49 1%%cem | Holght R 12 M2 149 188em
CHILOREXS TODDLERS' BABIES . - - :
Sze 2 4 4 5 6 fx Size w1 2 -3 4 g Newbom 6 months
T T (13 monthn)
Breast or Breast or . . o
Chet {51 3% 5% 61 ._64 65cm Chest B 5 53 % Bem
Wa S0 St 52 53 % 36 57em P Wast ® 50 s % B3em Weight  J6ke 68k
B TR 6 66 6Tem Finished T e '
. : v e Dress Length s 8 05, 4 46 cm - Height 4361 cm  61-67cm
Back Want . ‘ ) ! _ , |
Length ol 22 % W %5 U 3m i ! \
| .
Heght } 79 87 94 102 109 117 122em '
Fpwned 4346 8 5156 6L Bem | " ) ' ’
Dresy length * - ’ T
BOYS' AND TEEN-ROYS' MEN'S.1.78 m 5 s !
Size 7 % 10 12 14 16 18 20 Size 3 % 38 40 42 M 46 48 ]
Cheyt 6 69 71 76 81 85 89 93em Chest W 9@ 9 102 107 112) 17 122em
Wanst a6l 64 6 69 T M Tem - Waist M 81 87 92 '99| 107 ll2em
" HipSen 6 T 15 1 83 87 80 %4cem Hip/Seat 89 34 % 104 .108 \1141 119 124cm ‘
Neckbaud 30 30 32 3 345 35 3T em / Neckband 355 31 38 395 405 421 43 4dbem
THeght 1% 120 137 147 155 163 168 173em ! ShinSleee 81 b1 B4 84 87 &1, 89 8em
=

Source: Opal Massey, Metrics For Home Use. Stockton, CA: Willow House Publishers, 1974, P, 21 (used by permission), ~
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T FIGURES %

4, Using a metric tape measure and working as partners, take the body"‘
measurements of your partner as described in the following measura-
ment chart. Complete this chart with your own measurements.

Then choose the pattem size which comes closest to your body |

" measurements (Table 4) and record your findings in column 1
9, Determine the difference betwen your measurements and those |
of the pattern and reco;d thisam .t in column 3,

y NECK

\, CHEST
) Busr

WIDTH OF BACK

Y= WAIST CENTER BACK
[ ~A4yp  NECKTOWAIST

1
4
A

h
El

SHOULDER
CHEST {.

NECK TO WAIST
CENTER FRONT

SKIRT LENGTH}
. STREET

LENGTH OF SLEEVE '

WIDTH OF SLEEVE

SKIRT LENGTH | §
EVENING

O e
2z,
TEEsmTITTIX

1

.| BACK LENGTH TO WAIST (baw

closest pattern
my measure | size measure-

t Char i

Measurement C ments (1) ments (if appli- Differences (3)
cable) (2)

BUAT (around fullest part)

WAIST (snug)

HIP (about 18 cenlimetres belpw
waist or fullest part)

NECK (around base of neck)

WRIST (not too tight)

of nec to waistline)

FRONT LENGTH TO WAIST (base
of neck to waistline) :

SHOULDER (neck to'armhole)

WIDTH OF BACK (armhole to armhole,
10 centimetres down from shoulder seam)

WIDTH OF CHEST (armhole to armhole
tbove bust) '

LENGTH OF SLEEVE (top of arm o . g
wrist, arm bent)

WIDTH OF SLEEVE (around fullest part
sbove elbow) ‘

BACK SKIRT LENGTH (waist to hem)

FRONT SKIRT LENGTH {waist to hem)

Soutee: Adapted from Mathematics | - Needie Trodes, Antoinette I, Collechio and iiun D, Coe,
Vocational Division - Curriculum Laboratory, Administration Building, College of Agriculture,
Mew Brunswick, NI 08903, July 1960, page 72.

'
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SECTION A

b

blL

1. One kilogram is about the mass

ofa:

[A] nickel

(B] apple seed

[C] hasketball

[D] Volkswagen “Beetle”
. A square metre is about the
area of:

[A] this sheet of paper
[B] acard table top.
[C] abedspread |
I|D| a postage stamp:

‘

[A] metres
[B] millilitzes
[C] centimetres

D] milligrams

[A] metres

[B] millimetres
[C] milligrams
(D] | millilitres

5. The correct way to write twenty

grams is:

[A] gms
[By 20 Gm,
(] g
D) 20y
-

. Seam widths are measured in:

. Fabric length is measured in:

6. The correct way to write twelve

thousand millimetres is:
[A] 12,000 mm.
(B} 12000 mm
(] 12000mm
(D] 12000 mm

SECTION B

7. Azipper 20 centimetres long
is the same as;

[A] 2000 millimetres
[B] 200 millimetres
[C] 0.2 millimetre
(D] 2 millimetres
8. A 750 gram pair of shears is
the same as:
[A] 0.75 kilogram
(B} 750 000 kilograms
[C] 7509 kilograms
(D] 7.5 kilograms

SECTION C

9. To measure in centimetres you

would use a:
[A] measuring cup
[B] tape
[C] scale
(D] thermometer
10. To measure in millilitres you
would use a:
[A] thermometer
[B] tape
[C] scale

[D] measuring cup

ERIC e center ror vocationaL oucaTion

IToxt Provided by ERI

11. Estimate the‘length of the line
segment below:

{B] 6 centimetres
(C] 40 millimetres

[D] 14 pascals

12, Estimate the length of the line
segment below:

[A] 10 millimetres

[B} 4 centimetres

(D] 23 milligrams

13. The metric unit which replaces -
the fluid ounce is:

[B] centimetre

14. The metric unit which replaces

[A] centimetre

Nt

. Use this conversion table to
answer questions 15 and 16,

om “in, tm in,
10 39 1 4
20 19 2 8
30 118 3 1.2
40 15.7 4 1.6
50 19.7 520
60 236 6 24
70 216 7 28
80 31.5 8 3.2
90 354 9 3.5

100 39.4

15. The equivalent of 95 em is:

[A] 9in.

16. The equivalent of 15 em is:

[B} 425in,
[C] 190in,
" [D]) 374in.

[A] 59in,

8] 315in.
(€] 15in

(D] 39in.

5
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ANSWERS TO EXERCISES AND TEST

EXERCISES 1 1HRL 6

The answers devend 0 the items

Exercise 10

Used for the acthivitie, milliitres 1 Litres
(T ol ml |
EXERCISE 7

Currently accepted metric tnits of 5000 | 4

measurement fur each question are 6 000 (6}

shown'n Table 2. Standards in each oa0 |9

oceupation are being estabhsied o T

NOW, 50 ANSWArs MAY Vary. A

C 23000 | 2
EXERCISE 8 300 0.3

TRRL T el 132em il (0.1

b Wdem O 3020 19001 0.9

o 9dem g L0 em 250 (0.25)

dv 68.0em h 2907 em (470 0.47

D IeLe 0 TR ” 75 ] (0.273)
EXERCISES 9 THRL 13 |

Tahlesare  produced in total. .\n Exercise 11

swers are I parentheses, —

. litres | wmillilitres

Exercise 9 l m]

meétre | centimetre | millimetre § 8000
m (m i B 15 000)
1 100 | 1000 L
3 S T ke
7 0 3000 N
\ (0001 dooo 1] 19 )
o BTUN BRI R EALSGIN B
| fr.il (7 10h ﬂL(‘H()Um  Exercise 12
SR 30 S :
TR YT | grams | kilograms |
ST S L
R Y e |
' |
RN T BT
IR RET
TR
A0 31
=00 L (0.270)

Exercise 13

Kilograms grams
T
7 7000
1] (11000)
125) 25000
f4 (400)
0,63 (630)
(0,175 175
Exercise 14
a) 29cm i) 40mm
h) 5m j) 160cm
¢) 025litre k) 50cm
d) 6em 1) 2000ml
e) 500¢g m) 300 mm
f) 300mm n) 1000cm

g) 004kg o)
h) 0.5 litrg p)

EXERCISES 15 AND 16

2em

0.125 ke

The answers depend on the
items used for the activities.

EXERCISE 17
Part 1.
a) 076m  h) 04Tlitre
b) 762m i) 182m
¢) 1dem  j) 566
d) 19em k) 5lem
e) 43m 1) 184ml
f1 229emby ni) 10.2em
30.5em  n) 7.58 litres
g) 1132¢ o) T6.2¢m

2

Part 2.

N

b)
¢)
d)

e)

1)

g)
h)
i)
)
k)

)

0.6 in.
31.9in.
11.81n.
0.88 in.
76.2cm
6l cm
10.2 cm
16cm
19.7n.
26in.
28.6 mm
12.1 em

Part 3.

a)
b)
¢)
d)
e)
[)

25¢em
22.75m
3.79 litres
1.8kg
0.47 litre
10.2em

TESTING METRIC ABILITIES

1l C 9. B
2. B 10. D
3. C 11. B
1A 12. 4,
3. D 13, A~
5 D 14 A
. B 15. D
oA 16. A
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED 70 COMPLETE MEASUREMENT TASKS

IN EXERClShS 1 THROUGH 5
(* Optional)
LINEAR MASS

Metre Sticks Bathroom Scale

Rules, 30 cm *Kllogram Scale

Measuring Tapes, 150 cm *Platform Spring Scale
*Height Measure kg Capacity
*Metre Tape, 10 m L0kg Capacity
*Trundle Wheel Balance Scale with 8-piece

*Are Mleasuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50 ml- 1000 ml

Economy Beaker, set of 6,

50 ml- 1000 ml

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

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

Plastic Litre Box
Centimetre Cubes

massset . _
*Spring Scale, 6 kg Capacity

TEMPERATURE

_ Cefsius Tﬂermometer

- THE CENTER FOR VOCATIONAL EDUCATION
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by “*.”

A Assorted Metric Hardware—Hex nuts, washers SCrews,
cotter pins, etc. ‘

Drill Bits—Individual bits or sets, 1 mm to 13 mm range
Vemier Caliper—Pocket slide type, 120 mm range
Mictometer~Outside micrometer caliper, 0 mm to 25 mm
range

‘Feeler Gage—13 blades, 0.05 mm to 1 thm range

Metre Tape—50 or 100 m tape

G, Thermometers—Special purpose types such as a clinical
thermometer '

' Temperature Devices~Indicators used for ovens, freezmg/
cooling systems, etc.

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

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

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

' Velocity=Direct reading or vane type meter -

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

0. Containers—Boxes, buckets, cans, etc,, for mlxmg and
stormg dry mgredlents ‘

o o w

/=

= =

b

zZ =t

Most of the above items may be obtained from local industrial,
hardware, and school suppliers. Also, check with your school district's
math and science departments and/or local mdustnes for loan of thelr ‘
metric measurement devices. N ‘

'Measuring devices currently are not available. Substitute devices (1.e., thermometer) -
“may be used to complele the measurement task.

A Tools"and Devices List



 REFERENCES

At Home with Metric Measuring, (Kit) Butterick Publishing, P.0, Box 1945,
Altoona, PA 16603, 1974, 1 filmstrip (color), I audio cassette, Teacher's
Manual (28 pages), 2 wall charts, measuring cup, gram scale, thermometer,
measuring tape, sheet of 48 individual metric adhesive labels for sewing
machine throat plate, metric équivalency chart, $75.00,

Appealing, easy-to-use, activily-based, resource kit for secondary home:
making and consumer educalion. Focuses on advantages of the metric
system in sewing and cooking. Teacher guide includes content for teacher,
references, filmstrip questions, 18 pages of reproducible activity sheets to
familiarize students with basic metric units in consumet and homemafing
situations, and an answer sheet. Contains a chart for matching pattern
sizes and metric body measurenients, . - ..

I’et's Measure Metric. A Teacher's Introduction to Metric Measurement. Divie
sion of Educational Redesign and Renewal, Ohio Department of Educs:
tion, 65 §. Front Street, Columbus, OH 43215, 1975, 80 pages; $1 50,
must include check tostale lreasurer,

Activity-oriented introduction to the metxic system deslxned for mdepen
dent or group inservice education study. Introductory information about
metric measurement; reproducible evercises apply metric concepu‘to ‘
common measurement situations; laboratory activities for individuals or

Measuring with Meters, or. Hou to “'e:gh ¢ Gold Brick with o Meter-Stick,
Metrication Institute of America, P.0. Box 236, Northfield, IL 60093,
1974, 23 min., 16 mm, sound, color; $310,00 purchase, $31 00 rental,

Film presents units for length area, vilume and mass, relatmg each umt
to many commun-objects. Screen overprints show correct use of metric
symbuls and case ofmetric calculations, Relationships among metric
measures of length, area, volume, and mass are itlustrated in interesting
and unforgeltable ways,

Metne Education, An Annotated Ribliography for Vocalional, Technical and
~Adult Education. Product Utilization, The Center for Voeational Edu-
calion, The Ohio State University, Columbus, OH 43210, 1974, 149
pages; $10.00, a . ‘
Comprehensive bibliograpky of instructional materials, reference rpate-
rials and resource list for secondary, post-secondary, teacher education,
and adult basic cducation. [nstructional materials induxed by 15 occu-
pational clusters, types of materials, and educational ]evel.
Metnie Educalion, l/‘ustllun l’apt’r for Vocational, Technical and Adu!t
. Eduration. Product Utilization, The Center for Vocational Ediscation,
The Ohio State University, Columbus, OH 43210, 1975, 46 pages:
$3. UO

Paper fur teachers, curriculum develupers, and administrators in vocar
tional, technical and adult education. Covers issues in metric education,
the metric system, the impact of metrication on vocational and technical

‘ Qo ~ education, iniplications of metric instruction for adult basic educatxon
]:MC and curiculum and m.slmctlonalstrntegles ¢

Metrics for Home Use. Opal Massey, Willow Houle Publidun,k.o Box 129,

" 81", . A Metric Workbook for Teachm of Comumer nnd Homemalung Educanon

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

" National Bureau ofStandudx Office of lnformauon Actlwtm US Department o ;

Metrics in Career Education. Lmdbeck John.R., CharlesA Bennett@mpmy.
 Inc., 809 W. Detweiller Drivé, Peoria, IL 61614, 1975, 103 plles. ‘
$3.60. paper; $2.70 quentily school purchase. o

Presents metric units and notation in & wellllustrated manner, Individual
chapters on metrics in drafting, metalworking, woodwarking, power and
energy, graphic arts, and home economics. Chapters followed by several
learning activities for student use. Append:x mcludu conversion tables
'and charts.

 Stockton, CA 95201, 1974 32 pages, pnpu. 82 50, -

Workbook fot individuals, Explanation is follomd by qmltlom und L
activities. Individualized topics include: mtmductim heme cookinz, Bt
calories, shopping, coohng utensils, applimee sewing, fibrcsand -
patterns, furniture, recipes, rules for SI Upita a md docimal multiplu and e
submultiples, area and volume , ‘ AP

Carole Bielefeld, compilet, Orange County Department of Education, PO
, Box 11846, Santa Ana, CA 92711, 1873,70 pltu and 85 pllel of tnnu
. parency mnters, $1.50, paper ' .

Workbook in easy-to-use format for imtmcton ln commo; mdhomemklnl
education at the secondary level, Includes: bﬂe!hlltory of the metric syse
tem, transparency pmentauon with namation on lan(tb, vohum, mdmes.
Has learning-by-doing exercises with pre-test and [ postinet, Contlim [} clurt
for matching pattern sizes to mmic bodymmummb. .
METRIC SUPPLIERS B NI

Dick Blick Company, P.0, Box 1267 stubm‘g.-l'i." 61401.‘"

Instructional quality rules, tapes, mette mclu, eub& ei;ht mmum.
trundle wheels, measuring cups and spoons, pmonll Meily; Mm!kﬂomm
sciles, feeler and depth gages, beskens, thennomemt. km md Other Ildl.

Ohaus Scale Comontlon 29 Hanover Rowd, ﬂorham Puk. NJ - 0"982' e

Instructloml quahty md commercial pmhion blhmud mlu‘ pl.ﬂe |
calipers and stackable gram cubes for be(iunm =

INFORMATION SOURCES

Amencanmme Economics’ Association, 2010 Mmehnuttl Avenue.' '
Washington, D C 20036 o

Information or the metrie syntem, repom and pamphlell N;me lnd
address of metric contact pemon in most states. - .7

Amencan National Metric Councd 1625 Massachupetts Awnua NW Wuhmgton.
DC 20038, .
*Charls, posters, reports and pnmphleu Metnc Reporlernem]etter Mtioml N
metric coordinating council representing mdultry. lmmment educﬁhon o
profemonal and trade orgnmzmons R DI

of Commerce. Washmgton DC 20234

, Free and i mexpenme metric cham and publlutio y

duplay-.. D



