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-NOTE TO PARENTS:

The purpose of this booklet is to make-it easier for youto help your ch
learn the metric system. You may pr may not know it.very'well yourself. And
you grew up in this country, it may seem strange to you for a long ime, as _

does to thOse of us who work in the schools. Maybe you would rath r not chang
some of us may agree with you. But it isiat fact that all other i ustrialized
nati s will use the metric,system'in the fhture, and increasing_ so will we

on sense tells us we must make our products acceptable to t rest of the
d or lose their trade,- with drastic ecomonic results.

So the Jobs of the future will require a knowle ge of the metric .system -
many already , The sooner-we canget children st ted-with- metrics, the
Osier it will be for them. If they learn metric mea urements'Auring,elemen-
try school ar junior high, thy will never have to meet the far more difficult

- task of Changing from-one system to ,another.

But measurement is not just something that is learned in an arithmetic class.
-It includes a lot of understandings and activities that deVelop gradually over
a ong period of time.' It begins when the newborn infant:is measured and
weighed and continues as he observes formulas prepared, food served, clothing
fitted, and objects compared. By the time he is nine year old,ithe child usually
has learned what it means to measure length, weight and capacity; by the time
he is twelve or thirteen, he general* understands area and volume and has
acquired the basic measurement skills for his ;.daily life- Beyond_this he-may
need.fo learn-specialized-measures for his vocation, hobbies and other interests.

In our schools, we will try
metric. A,ftw will not be - we
yet gone metric, too.'

e.

And at home, we ask that you help by using:some- of the hints
Make -some metricmeasuring- tools; look'Xormetrits On any new ones you buy.

.

Use them often around your home, so- tha Our child see that you consider
them important. Talk with. him Abput what he measures, and encourage hint to
think metric first. Then far him, Using metrics will just be a natural, .easy.
sway to get a necessary-job done.-

to make nearly all our measurement activities
want children to ,understand those who have not

we offer here.



Why should:we-change :to metric ?:

Because-over 957-of the people in the
be able to understand what they say and
stand us,` especially-when it concerns se_
gobds, machines; tools, and repair parts.

d are -using it. We Want to
te, and we Want them to under-,
ng and buying manufactured

Won't it be hard tollearn?.
#

No. It is a decimal system, like our money, and-much easier to learn
and use than our customary way. Elementary students-will have no problem

with-it. Secondary students:nand adults will-soon.."think,metric;" too,
There are only a few,new'woids to learn, and you don't have to know them a

at once. Just notice Metric Measurements all around you now - yo&will be
suprised,at how often they are used already' and how little it bothers you

can I get started?
. -

Make a meter stick. Sta t with a strinof cardbOarclior wood 40 inches
long (bet'you had.to measure thatthat's we don't really knowhow. long a yard or
an'Inch ls'unless we:measure!) Use the centimeter ruler on,the front of..this
paper to mark it off in'centimeters; one hundred centimeters is one Meter.
Cut off the extra length less than an inch. Nmilook at'yoUr pencil or
pen. Estimate how Many centimeters long itis. Measure it.' Estimate the
width of your desk or table. Measure it Estimate...measure. In no time
you will be as accurate With meters and centimeters as you are with yards.,

. and inehes.

4. Can I also make a liter Measure?

That's easy. 'A wide - mouthed quart mayonnaise jar filled to the top is a
liter. A quart milk carton with-the spout open holds a liter. A ten-
gallon can holds about 38 liters. Besides, how long is it since you mea-
sured anything by the gallon (the gg pump does the measuring!)

But what about thOse little grams?

No problem. You seldom weigh a single paper clip or-thumb tack. Mostly
yoUweigh'yourself of look at the weight of things,you are buying. A pound
is about450 grams:. One kilogram is 2.2- pounds. Ten kilograms. - 22 pounds..
When grocery stores start selling by the kilogram, they will start. using
metric scales. Until then, learn from the packaged food you buy. And it you
buy any measuring eqUipment, be, sure it has metric markings!

If it is so easy , why didn't we change to

Sorry, I have found no log cal-ans
the unfamiliar; and forget tha to live is to change. the thing is sure.
We can learn, end we are c g.

or that one., People tend to avoid
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... .

meter- is the base unit-of-the me c system. .It: wa
-.-=-

origin iry as 1/10,0004000 of the" *.s ance-from-the equator to'the North
ile'Pole natural

"
part of the.eirth.itself.-, Scientists then-believed .

. .

the ear W:tit_a sphere. Now. that we know that the world -.-is not in
,-

.

perfect ape-(!) the meter iz definddn terms' of krypton-86,Wavelengthsot - .i . -

The m
- .

er is a little longer. than. OLr y, ycnitomarard, a bit over 39
. . , -

. .. ..
inches. 1 is, divided into.- 10 equal darts cellectdecfmeteis (deci means

.

one tenth; en decimetersmake6nemeter :Your hand is, probably about a
. , 1,

decimeter wide.'

Each decimeter is divide o 10 equa parts called cent meters (centi

means one hundredth; o e hundred centimeters make one' meter) Your little,

fingernail is probably about a centimeter wide.

if

Each centimeter is divided into' 10 equal parts Called millimeters

means one-thousandth; one thousand millimeters make one meter
. .

A dime. is about one _limeter thick,.
-

The meter will be ,used to measure length, area square meters _d
- e

kgfume (in Cubic meters). Aspeciail name for thecubicriecivter is liter

which JS slightly more than the liquid quart. And one liter of pure; cold

water has a mass of one kilo gram.

10 centimet rs = 1 decimeter
100 centimet rs = 1 meter

10 illimete
1 000 m llimete

= 1 centimeter
= 1 meter
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Chances are, if you ay that to someone writing a paragraph about metric

measurements, that he w 11 become uneasy or defensive. The problem comes

from two hundred years f increasing metric usage without any truly inter-

national agreement. As each nation used the system, it spe1le4 the words in

a way that seemed comp ible with its own language. Those with French con-

nections kept metre an litre.. Others settled on such variations as meter
most English-speakinenations)j metr, metro, etc.

When the metric system was modernized in 1960 by the General Conference

on Wdights and. Measures, the resulting version was'called the Systeme Inter-

national, usually referred to as SI. We now use these preferred spellings

and symbols for the Most commonly used words and prefixes:

meter lui kilo

liter in U. hecto h

gram .Ag deka da

.Celsius C deci

second s centi
metric ton t milli

We will use these in teaching the metric system, hoping that eventually

everyone will accept a common form, but w know that other spellings will

still be in use for a long time. They are It wrong, and they wontt trouble

us when others use them. Maybe in years to they will even be the

"preferred" way. Until then, in our classes ewill try to use SI forms.

There are some preferred ways of writi g metric measurements, too. For

example, the prefix and the unit name are ot separated:

write milligram not.milli-gram

Words are made plural by adding. an s, but symbols are not

write 15 kilograms 6 15 kg not 15 kgs

Symbols are separated from the number they identify by a space;'

write 142 kg not 142kk_

Large numbers are separated into- groups of three digits but - without commas
(many people in other countries use,a comma for the decimal pbint and per-
.'ids only at the end of a sentence).

wri '15 942.6 km "not 15,942.6

Use a decimal to express p rtial units rather than common fractions; use a
zero before the decimal p when the Measure- is less than,aheunit

'I

write 0.25 m not

74- <
In the long run, all the people of the world will have a hand in decid-

inewhether these SI standards are the best ones for future nse if not;

they wilh,surely be changed!



.

Winston-Sa. Forsyth Metric Education project - ES T 5

10 cm = 1 dm

a

10 cm x 10 cm = 100 cm2
1 dm x 1 dm =

2
1 dm

2
therefore 100 cm = 1 dm = 1 square d cimeter

10 dm = 1 m
10 dm x 10 dm = 100A = 1 square me

Measuring Two Dimensions

(a few plane facts)

1 c

1 cm x 1 cm = 1 cm
2

or 1 square centimeter

dNotice that eaqh square unit is 100 times as great
as the next smaller squire unit.

,

So 1 di M
2
= 100 m

2

-2
1 hM2 = 1400 dam2
1 km- = 100 hm

The sdemeter is,u ually called an are (1 a), and is about the size of, half
a tennis -ourt. The square hectometer is usually called a hectare (1 ha) and is

.

about 2-,5-acres )Tbese"te,rms are used for land measure. Square kilometers are
used to - measure a county, state, or other large area. 2

Square meters are just right for buying carpet (a little more than a square yard).
And square centimeters work best for measuring small areas like the size of a

; .

postage stamp or a snapshot.



on-Salem/Forsyth Metric Education Project ESEA Title III - page 6

10 cm x 10 cm x 10 cm = 1 000 cm
or 1 dm x 1 dm x 1 dm = 1 dm3
therefore 1 000 cubic centimeters

1 cubic decimeter

cm =, 1 dm

3 3
1 dm- = 1 000 cm

3-3
1 m = 1 000 dm

VOLUME

Three'dimensions

(Eery as pi

1 cm

1 cm x 1 cm x 1 cm=
or 1 cubic centimeter

Note that each Cubic unit is= 1000 times the next smaller cubic unit.
.Remember, too that dm-

3
= liter and cm

3
= 1 milli ter._ An_extremeL

4-
valuable relationship of the metric system is illustratA by these facts;

1 cubic centimeter of cold water m 1 milliliter and weighs lram

cubc_ decimeter of cold water = 1 liter and weighs 1 kilogram

cubic meter of Old water = 1 kiloliter and weighs 1 000_ kg or 1 metric ton

Notice that. you could easily detAmine the volume or capacity of any container

by weighing the cold water it will hold, regardless of its shape. That is a
lot easier than V=Irr

2
h, the formula -for the volume of a cylinder.,
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a HOLDING pattern
I

If you make a box using a

pattern shaped like this

with each side,a square decimeter,

the box will hOld one liter.

'Thinga a;pour, of do not hiAld'A shape well,*cNre usually measured in

S lter-i-s-just-sitghtly rargar-than a quart,'you will buy-the:,

same number of liters of milk as you have been buying quarts. But your gas-

oline tank will hold nearly four times as many litere..,4A gallons; watch the

price it should be just a little more than one - fourth that of a gallon.

Smaller quantities are measured in milliliters - it takes five to fill a')

teaspoon,' fifteen for a tablespoon, 240 fbr a 'standard' measuring cup, and

1 000 milliliters to fill a liter measure.

A kiloliter is 1 000 liters and is,so etimes used for measuring the

capacity of large containers like storage tanks, dye vats, or swimming pools.

Remember, a kiloliter of cold water will fill a cubic meter and weigh a

metric ton. Now that'i a waterbed!



Wins on-Sale Forsyth Metric Education -Pro ESEA'Title III - page 11-.-

a

520

480

440

390

350

300

260

212

1

OVEN

275
roil

250,

225

200 Bake

175.

150

Celsius is the name of the man whoq
invented the temperature scaleye used to
call centigrade - it has:been renamed, in
kris honor.

10

Water bolls at 100 degrees Celsius.

-.Mater

Freezes

Water freezes at 0 degrees Celsius.

We are asked to keep our homes below
20 degrees Celsius in winter to
conserve fuel.
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f Weight
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Neel? Doen°t that really mean weight, A few years agthardly

anyone 'ever asked eUch questions. But when apace travel-became a reality,

webegan'hearing much talk about eightlessness" and manyatatements

like-"The weight of our astronauts on the Moon is only one7aixth:of that

n Earth..."

The confusion grew out of the fact that scientists used the words

weightand.force as though they m ht the s.aati. tg, -while the general

public used weight and mass to mean the same. But force does not mean

mass.

In order to understand and talk about events in sace, we need fo be,

-precise in our language. Technically,'masa is the.quantity of matter in an

object; force is any push, pull or attraction such as_Aravity that causes

an object to move. The astronaut on the Moon still has the same bodY:-

his mass does not change But the force "of gravity drithe Moon-is much_

less than on Earth. Out in space it may approach zero, so objects flaat

about- freely, whatever their mass.`

In changing to the metric- system we. will try to eliminate this confusion.

in cur language. In science and technology the confusing word weight will°

be avoided. Statements like the one abdve will be revised to say more

precisely "The force of gravity on our astronauts -on the Moon is only-one-

sixth of that on Earth." Scientists will,measure force in newtons, and

everyone will measure mass in kilograms.

So we will continue-to watch our weight, as we always hive. Two

objects with the same mass or weight will balance on a simple scale or on

a seesaw, whether on the Earth or on the Moon. -When we talk about how

heavy things, are, we will use the words kilogram and gram, as appropriate.

A kilogram is a little over twn pounds. In the-metric system, the prefix

kilo always means thousand, so a kilogram is one thousand grams



d

Winston-Salem_ Forsyth Metric Education Project g ESEA. Title page 10



Winston - Salem /Forsyth Metric Education Project.- ESE Title Ill - page. 11

AN OUTLINE OF HISTORY - METRIC, THAT IS

1670 'Gabriel Mouton, Vicar of-St. Pau Church in Lyons, proposed
system based, on an arc of a gre circle of the earth.

1786 Decimal system of coinage, de,e;o0ed bytThoMas Jefferson and Robert Morris,
adopted by Congress base unit the dollar.

1790 Decimal system of we hts and measures proposed by Jefferson but rejected.

1795-: 'Metric,: system dveloed by the French Academy Of Science,made mandatory in
France (and imposer-on Holland and ,Belgium in defeat).

1798 First International Conference on eights. and Measures called by Talleyrand.

1821 JohdAuincy Adams recommended that the United States not both
England and Spain agreed. They did net.

1850 Spain, Greece, Norway and part afIrelYadopted the metric system.
k

1866 Act ofCongress made metric system legal but not mandatory in the U.S.

1868 Germany and Portugal adopted the metric system.

12107.5, U.S. signed "Treety'ofthe Meter" with 17 countries:

1893 United States measurements redefined in terms Of the meter.

1960 SI Metric System adopted by Eleventh General Conference this,modernied
versionlamounta to an_interrntional language of weighta:and measures.

1965' England'g ic and changes to a:decimal money system-
&

1968,- Congress orders a study of the probable effects of making the metric
system mandatory and asks

for,
recommendations.

1970

1971+ Commi si n reports-that theUnited States is gradually going metric
on a volun hasis; that the change will be easiest and least expensive
rf,car4e out over.a carefully planned ten-yearlieriod; educa-
ticihal e,f its must be increased to meet' work force nee -,f

Canada adopts a conversian'plam.

74- Congress passes Ptblic Law 93-380 "...to encourage educational agencies
and institutions 'Ap-'prepare students to use the metric system...

1975 Congress 'passes,Pub.lic Lat./ 94-168 to up a. Metric Conversion ,13,qarcl to
plan U.S. conversion.. We have joined the metric world!



RELATIONSH[ru WITHIN FR1C sYSTM
A

kilometer . : 10 liectome ors .

0.1 ,kildmeter . :1 hectome er ,

0.01 kilometer' 0.1 hectometer

--

0:001 kilometer . 0.01 hectometer

meter

1 meter

0:01 meter

0.001 meter

10 .decimeters

1 decimeter

0.1 decimetcr

0,01 deCimeter

100

10

1

dekameters ,

dekameters

dekameteN =

1 000 meters

100 ,meters

10 meters

.2

=
A

0.1 dekameter . m

'100 .

1 meter

1 000 millimeters

(

'= 10 centimeters = 100 millimeters

,1 centimeter = 10 millimeters

= 0.1 centimptet = 1 millitheters

N te: The Metrid System is consistent: In the Anve table, Hter or oR may be substituted for meter

1 and the tab10 is

\AREA IN THE. METRIC SYSTEM

till true.

VOLUME IN METRIC SYSTEM

rt

k0

0

N
0

4

4

0
0 't

t

0
L.'

M
0
(IMeasure. Symbol Re lationshik Measure

, Symbaj FLILLishi- ,J
1

Square centimeter en
2

1 em
2

= 100 mm Cubic centimeter cm3 1 cm

3

1 000 mm3

2 2
, 2 '3' 3

w
m '1Square dec.imeter dm 1 dm . lop dm_ Cubic decimeter dm 1 dm . 1 000-xm

2

Square meter
., ro ,1 m . 100 dm Cubic meter

.

1 m . 1 000dm
3

ii
1.4

Are (Sq. dekameter ) 1 .a - 106 2 1 cm, -= r all,
.-

. It7D' 41'

Hectare Sq.. hector ha 'I ha g 100 ,a . 2.5 acres 1 dm

3

= 1 L ,H
HI

H
2 2 3

Square kiloMeter kin 1 km- g 100 ha 1 m = 1 ki, 1-

metre . meter -

litre . liter

tt
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kilo

hecto

Greek prefixes
for la- uanti 'e

deka
gram

liter
meter

root
word

CONVERSIONS
one 4tcp',at'a time),

deci

centi

Latin prefixes
for smaller uantities

h unit is 10 times as 1 ge as the next one to its right, and one-tenth
as the' next one to 1 left. Example: 1 hectogram = 10 dekagrams

hectogram a 0.1 kilogram

Since the metric system is a decimaC'tystem, it is easy to change from

one unit to,another.:'Simply count the number of steps from the' unit to the

Cher, and move, the decimal that many steps in the same direction. (If you,
need, to use an empty space, fill it with a zero!)

Example 1: 1.4 hectograms grams

From hectogram to gram is two steps toithe right; therefore the decimal
moves two places to the right.

AnSw-er 1 1.40 hectoga s s 140 gr s (Note the zero

Example 2: 275 $rams = kilograms

From grams to kilograms is three steps

three places left.

Answer 2:- 275 graths = 0.275 kilograms (Note the zero.)

herefoi move the decimal

Note: The is system is consistent;

grams and he examples are still true.

iter may be substituted



HOW TO CHANGE FROM ONE UNIT TO ANOTHER WITHI14 THE METRIC SYSTEM

When you

are given

mm

dm

dam

You multiply by this-number t- change to

kllimeters centimeters

1. 0.1

10 1

100 JO

1 000 100

10 oo i 000

100.p00 / 10 000

000 000 000

SOME VERY LARGE MEASU tS:

megameter = 1 000 kilometers

gigameter = l 000 mpgameters

terameter = 1 000 gigameters

NOTE:

The Metric System is consistent.

the tables are still true.

decimeters meters dekameters

0;01 0.001 0.000 1

0.1 0.01 0,001

1 0.1 0.01

10 1 0.1

looi 10 1

1 000 loo 10

000'

hectometers

0.000 01

0.000 1

0001

0,10

0.1

kilameterS

0 000 poi

moo 01

o oop t

o.00t/

Oil.

0

9
4

0
11

0

0

1-1

4'000 100, 10,

)

SOME VERYSMAI1 MEASURES:

micrometer e 0 001 millimeter

nanometer a 0.001 MicroMeter

picometer = 0.001 nanometer

femtometer = 0.001 picomettr

attometer 0.001 femtometer

In thp'abovi liter or tIE may be substituted for meter and

1

m

H

H
H
H

in
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Word Pre ix

Prefix

_Means Results

METRIC REFERENCE TABLE

Written

as a

MeaSure

(1 ) 'METER

milli , 1/)1000 1 millimeter

centi 1/100 1 entimeter

deci 1/10 1 decimeter

1 meter

dike 10

0 001 m

0.01 m

0.1 ni

1m

Written

as a For Daily

Unit AJ

1 mm yes

cm

1 dm

lm

1 dekameter

ectometer

Approximate

`E uivaleW

0 39 inches

yes 0.39 *hes

avoid

@s 39; 37 iflches

10 m 1,dam avoid

hecto 100 100 m I/1 hm

kilo 1000 1 k lom
1 000 m' 1 Y o 0.62 miles '

'avoid

) LITER

milli ,1/1000

centi 1/100

deci 4 1/10

deka 10

100

kilo \1000

hecto

1 milliliter

1 centiliter

1 dtliter

1 titer

1 dekaliter

1 hectoliter

0.001 1 L yes = 1 cm

0.01, L 1 cL avoid

0 t L 1

I L I L 1 dm- 1,06, ouarts

1 kiloliter

0.03 fluid

ounce

10 1 dab

100 L 1 hl,

1 000 L 1 kl yes = 1 m
3

264 gallons

avoid

avoid

milli 100T,_ 1 milligram 0.001 g

centi 1/100 1 centigram 0.018

deci j 1/10 1 decigram 0.1 g

RAM 1 ram 1

deka 10 1 dt gram: '10 g

hec 100 1,heceogram 100 g

ki l 1000 1 kilo ram* 1.00D
.

1 mg yes - science

-ant medicine

1 cg a :d;

1' 4 , avoid

1 0;35 ounce

1 dag avoid

111g. avoid

1 kg Yes founds

1 000 kilograMs. 1 metric ton, about 1.1 short tons

Hi

0

0

1

tt]

ID

a

if)

-4
rt

Hi

rr)

a,
a

1-4

0

0

CD



All Ygiu-- Ulill 1leed to linciw About Muir>
(For Your Everyday Life)

BASIC won

etric is based on Decimal' system

The metric system is simple to learn. For use in your everyd_
will need to know only ten units. You will also need to get used to a
few new. temperatures. Of course, there are other units which most
persons will not need to learn. There are even.some metric units with
which you are already familiar: those foOime and electricity are the
sarneas-you use now.

METER: a little longer than a yard (about 1.1 yards)

LIFER: a little larger than a quart (about 1,06 quarts)

4kAM: about the weight of a paper clip
S

-25 DEGREES FAHRENHEIT

2S DEGREES CELSIUS

(comparative sizes ire 'Mown)

COMMON -PREFIXES
(to-be used with basic units)

one-thousandth (0_001)
Centi: one-hundredth (0.01)
Kilo: one-thousand times (1000)

For example:
1000 millimeters = meter
100 centimeters - 1 meter

1000 meters = 1 kilometer

OTHER COMMONLY USED UNITS

Millimeter: 0.001 meter diameter of paper clip wire
Centimeter: 0.0T meter width of a paper clip (about 0.4 inch)
Kilometer: 1000 meters somewhat further than 1/2 mile (about 0.6 mile)
Kilogram: 1000 grams a little more than 2 pounds (about 2.2 pounds)

'Milliliter: 0.001 liter five of them make a teaspoon

OTHER USEFUL UNITS

Hectare: about 21/2 acres

Tonne: about one ton

TEMPERATURE
dtgrees Cefsius are used

40 20 37 60 80 100

F 40 0 32 80 98.6 0

water freezes body tempera u

160 212

water boils

1 KILOGRAM 1 pc)

For more information, write to: Metric Information Office, National Bureau of Standards
Washington, D.C. 20234

Winston-Salem/Forsyth Metric Education Project
LFSEA Title III, P.O. Bak 2513, Winston-Salem, N.C.

27102
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