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G~ : METRIC EDUGCATION -
) X ,
A WORKSHOP FOR HEALTH EDUCATORS ‘e
- o . S
General Descr1pt1on \ . C e

.~

“ThTS’Workshop is designed to prov1de the basic 1nformat1on and

deve]op the competenc1es necessary for the health occupat1ons teacherto R

O e -—

use and 1ntegrate metrics tnto the currzcu]um The workshop will begin
with a review of the major metric units and discussion of how metrics

will effect hea]th occupat1ons Participants wfi] be.introduced to the
metr1c system as it re]ates to hea]th ‘occupations and deve]op competenc1es
in ‘group and individual activities. Part1c1pants will be engaged ip- )
activities and exposed to strateg1es that may be integrated into the1r

own curr1cu1um The occupation spec1f1c modu]es used in this workshop

-

corttain métric measurement information related to hea]th occupat1ons, as

we]]‘as overhead transparency masters that may be ‘used by the- teacher 1n
7
Objectives /

At\thedconc1usion of.a three hour workshop covering the introduction
to the metric system the participant-wil1 be able to:  ° .

S

1. Measure length, area, mass, capac1ty, volume and temperature 1n
metric units, - . ' R ' .'f\\
: 2. Identify strategies for'integrating’yethic.%ns}ructidn into the’
curriculum, ; e ' ' J

3. Identify the-effects metric measurement will havei'on hea]th ’

4

occupations.”

-
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" Training Activities R . '
During this three hour workshpp the participants will: . )
Minutes . v , ' .
20 1. take a pre-test and score the test, 4 - '
‘20 . 2. view the film strip “Think Metric" introducing
the metric system of measurement’, .
40 Ty participate in.a lecture/discussion,
< 60 4, divide into.groups and review the material dnd ' “r .
. ) . ‘ '
- perform selected activities identified in this '
workshop guide, \ ) ﬂ
20 _ 5, . identify strategies for implementing metric education
. -« . o S
into .the health occuLations curriculum, . .
20 6. ,také’a post-test and score t@e test,
180 o - . -
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giSTORICAL DEVELOPMENT OF THE METRIC SYSTEM ?

It is wide]y‘supported that the concept of the metric system
or1g1nated with the French mathematician, Gabrill Mouton who proposed )
a)compréhens1ve-dec1ma] measurement system based on a un1t of length’
equal to a port10n of-an arc represent1ng the d1stance between the
North Pole and the equator /Numerous other proposals were made} yet
over a century ]ater Ab un1form measurement standards had ga1ned w1de

acceptances, It was not until ]790 that the French Academy of Sciences

. deve]oped the metr1c system based upon the work of Mouton and others.

3

It may be.well to note here that although there were no nat1ona1fﬂ,;,,,,«

R

or 1nternat1ona] standards for measurement2 there were.numerous measurement .’

systems in use.

*

Measurement systems evo]ved wherever: they were needed

but very little un1form1ty ex1sted.

Our’ cust0mary syStem, as used today,

1s not based on a s1ng]e concept but rather on humerous 1mprec1se _concepts.

For examp]e, the 1nch.was once described as the length of three/barley

grains ]a1d end to end; a furlong, the distance a man and mu]e cou]ddp]ow ’
ih one day; and-a pound as the weight of 7 200 dr1ed barley corn gra1ns

Considering these examp]es, 1f\5ecomes evident why some un1form standards

v .

. of measurement were necessary. : . ) -

A
-
°

*  The metric system, as finally adopted by the French National Assemb]y

in 1795, was bpth s1mp]e and scientific. The unit of 1ength (metre) was |

'def1ned as a portion of the earth's circumference and measures for volume -

(litre) and weight (gram) were der1ved from ‘this unit of ]ength thereere
relating tbe basic un1ts of the system to each other and to nature. -

Larger and sma]ler variations of these Unxts were created by multiplying -

» 1

or dividing by 10 an? its powersy. The metric system is therefore referred

. \ A .
¢ R ) .ol
' .
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-"scientific societies to achieve some uniformity in world commerce.

Ve
to as a "base-10" or "decimal” system. N ) .
The metwic system gained popular use on the European continent due

v to the efforts of Napo]ean Bonaparte. ‘During. h1s _sweep across Western

Europe, conquered countr1es were forced to utilize the system Because

. gpf the ease of the system, these countr1es retained it after Napo]ean

‘left power ' - ’ ‘ o r R -
\ N .
. In the United States the need for a unified _system of’ we1ghts and ¢
measures was a]so recogmzed It was Thomas?efferson who, 1in 1790, as’

Secretary of State, was. requested to prepare{a plan. Although’ Jefferson 3

plan was not (Eo:ted three main principles of the plan are actually
evident in the metric system. They are: '

1) The standard unit of length should be based on some un&hang1ng,

1

abso]ute standard found in the phys1ca1 un1verse N .

2) Length volume and weight shou]d be d1rect1y re]ated to each

ther /' . Co ’

»

3) .The subd1v1s1ons and mu]t1p]es of each un1t should be based on
NG
‘3

the decimal system.

LIRS
«
~
WK

The aéoption.of the metric system was encouraged. by worldwide ”':

In 1795, copies of the metric standard units were sent to the United ]
) T . . I

States by France but Congress took no action to approve the system.

*President Madison, in 1816, reminded Congress that the United States

sti11 had. no uniform system of weights and measures A study was ' s

prepared and in 1821, "The Report-Upon welghts and Measures", 11sted
advantages- and disadvantages of the English (custOmary) and metr1c systems.
A]though the report encouraged a great deal of discyssion, no action was

taken. A ' o R S
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“Between 1830 and’18$6, the yaxd, the avoirdupois pound and the L

‘winchester bushel- were to beqome of?iqta] units’ of measure in-the
United States. Interest in‘the‘metrﬁc system did not subside; however.

The Untted States joined other countries in signing the "Treaty o¥fth6“““;?“mf

Metre" whidh estab]1shed the Internationa] Bureau ‘of Ne1ghts and

™ Measures. " By 1893 the United States had actually redef1ned the yard o
and- ~eEERS: the “'Etrfe and kﬂog'_'am, but had not. adopt‘ed the -’

\
metric. system for use.- \ .o

Throughout_the,ear]y'and mid 1900's, attempts were made to adopt
. the metric system. In 1968, Congress directed—the Secretary of Comerce

4 .. .
to startthe~U.S. metric study. The report, delivered in 1971, recommend-

ed that the United States change to the International System of Units , -

............

deliberately and carefully. Again, €ongress thok no action. -

]

Congress, in ]974; recognizing the growing numbey of businesses and
1ndustr1es committed to metric changeover, included a sect1on in PL 93-380
that ob11gated—the U.S. Office of fducation to make prov1sions for metr1c

““education. In December of ]975, the Metr1c\ConversdonvAct became Public ~ . .

Law 94 ]64 This Act authorized'the President to appoint a Metric.

. Convers1on Board w1th responsibility for regulating the voluntary metrls,

" conversien in the United States. ——

.

The Flarida Metric Council was foumu]ated in 1976 by Cabinet

-,

s
Reso]ution to plan:for. Florida's overa]l conversion to metrics The ..

major obstacle fac1ng Florida's conversion, however, is thé apparent v '

1nact1vity at the federal level pursuant to the Metric Conversion Act

PSR

of 1975. Metric tra1n1ng literature and programs have been devé]oped ~

[eRr—
\

by the public and private sector and are in use today. Florida educators

- ta

!
have made-a firm comm1tment to bring-Florida into the metric age!

— - : . .

_ 5y




1965  Great Britain staFts metricatjon. o :
L4 .

v

. »

\HISTdRTCAL PERSPECTIVE TOWARD METRICATION -~
- [ : ¢ ‘ L. ‘ N

1670  Gabriel Mouton proposed a decimal system of weights and'mgasureé.
Development of thé metric system by the French Academy ofe
Sc¢iences.- U.S. Congress notes‘the need for a uniform system

of weights and measures, but takes no action:. ‘

}?62 : ?rance offi;ia]]y'adopts the hetric system, ’

-

1821  John Quinéy.Adaﬁs metric study receives exhaustive attention,
: but no, action by Congress. g

1840 Metric system made compulsory in France.

1850// SAqin, Netherlands, Greece and Italy adopt the metric system.
1866  LegiSTation makes it Tegal in the U.S. to use the metric system
‘ in trade. Use is voluntary. T

1875~ U.S. sjéﬁs "Treaty of the Métre". The International Bureau of

Weights and .Measures is established. ‘

A

«

» . . . '
~1890 .U.S.. receives prototype metres.and kitograms. ‘Most of Europe
e :

and South America has gone, metric.

s

1893 . The metric prototypes become the fundamental standards by which
‘the customary medsures are defined. :

£

1960 + - The metre is redefined as équal to 1,650,763.73 waﬁélengths of
\ the orange~red 1ire of krypton 86 under specific conditions.
. “a ¢ .

~§'
1968 Congress initiates a three-year metric study.

. 197 U.g. Metric Study éecommends U.S:‘begin a 10-year conversion plan.

T974  PL 93-380, authorizes a Metmic Education Progran.
19}5 Congress péssgs and President:signs Metric Conversion Act of 19%5.

Today Only Brunei, Burma, Liberia and Yemen not committed to metricatidn.

~
. ~
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UNITED STATES METR{IC BQARD ‘ g
N ' . . .
Suite 600 | 5
1815 North Lynn Street - . ) : .
{ + Arlington, Viirginia 22209 . e
e ) M ' .
. . : o - !
- o .
\ - - . ' *
All You Will Need to Know Ahout Metric -
t hd 2 - Al ~
(For Your Everyday life) | . s
N 4
) - . . = . D &
L . . o .
¢ y . . v -
‘ Metric is based on Decimal system <
* The metric system is simple to learn. For use in your everyday life you '
T will need to know only ten units. You will also need to get used to a
4 . few' new temperaturés. Of course, there are other units which most ST
persons will not need to learn. There are even some metric units with
. which you are already familiar: those for time and electricity are the -
same as you use now. % ' .
o .
. { .
<
lllSlt IIIIIFS— oo . (comparative sizes are shown)
METER: a little longer than a_yard (,aboutxm yards) © 1 METER ' I '
T UTERT "z little larger than a quart (about 1.06 quarts) '
‘ GRAM: a littie:more than the weight of a paper clip
) : I 1 YARD . ’ -
COMMON PREFIXES - - ‘
3 (to be used with basic units)
B :;—:‘ milli:  one-thousandth (0.001) 1 UTER
ra centi: one-hundredth (0.01)
[ kilo: _ one-thousand times (1000), L
- * For example:
1000 milimeters = 1 meter
0 centimeters = 1 meter .
1000 meters = 1 kilometer .
A 3 . "
OTHER COMMONLY USED UNITS . .
v L . .
millimeter: - 0.007-meter _ diameter of paper clip wire : o ;-
. centimeter:  0.01 meter - 2 little more than the width of a paper
. clip (about 0.4 inch) — ot b
k\lomettv: 1000 mefers somewhat further than %2 mile (about 0.6 mile)
tad kilogram: 1000 grams a little more than 2 pounds (about 2.2 pounds) ) I
mililiiter: 0.001 liter  five of therh make a teaspoon - +
' OTHER USEFUL UNITS )
- hectare: about 2% acres
metric ton: aboutegne ton i
“w oo 25 DEGREES CELSIUS . .
WEATHER UNITS: FOR TEMPERATURE FOR PRESSURE
. . degrees Celgius kilopascals are used R
{ - ' 100 kilopascals = 29 5 inches of Hg (14:5 psi} )
/ : . =40 ~20 0 20 8 e w0 100
\ | I 1 %J — 1 % g
ve ] ' LI LT . ' ¥ )
- ° 3 “ 80 986 180 2 [‘.‘
\)-“, . water fj.m’ bOdY temperature , water boils 1 KILOGRAM
ERIC - 7 ' ¥ '
: . e 1 0 ' P x
. . . \

. . ‘. A
- ¢ - Dy
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A SHORT COURSE IN METRICS - = , , -
~ - Metric is based on a Dccumal system
All you will teally nesd to learn is ten new umrs’ The units you now use
for time and electricity will remain the syme. . .
Basic Wnits - -~ N\

CELSIUS

Meter, liter, gram and Celsius degree (whach
seplaces wmgudc) are the basio units.
JMETER

JEMPERATURE degrees Celsius are used

.mmg« than-a yard (sbout 1.1 yerds) -0 =20 0 20° » 60 . 80 100
a g Liger than a qyant (sbovt 1.06 quars) h: } ll l I —! L }J T : T ! } “
GRAM -
ohﬁcmﬁmhw‘ohtdomap . F . . * . . .
‘ -40 o 32 80 98.6 . 160 ) 212
Cofhmon Prefixes . water body - . water
{10 be used with basic units) . , freezes . tempetsture boits
milli:  one-thousandth (0.001) T ' .0 :
conti: one-hundredth (0.01) Other Commonly Used Units. v b
&ilo:  one-thousand times (1000) millimeter: 0.001 meter dismeter of paper clip wire
For exsmple: contimeter: 0.01-meter 3 little more than the width of s paper clsp (sbout 0.4 ingh) .
3 lime q kilometer: 1000 meters somewhat further than X% mile (ebout 0.6 mile)
.?gg ::ln:"':n.:::: m: kilogram: 1000 grams @ littie more than 2 pounds (sbout 22 pounds) -
3000 -1k o . . Q’u\milnor: 0.001 liter _five of them inake 8 uupoon
‘ Other Usefy! Units ) . ,
‘ hectare: about 2% acres N 3
tonne: sbout one ton ) 2 .
v ‘ /
' ' w ' [y
. ¢ , . )
. !
¢ ¢ \ N
- N \‘ Y . .
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Prefix meanings:

kilo means 1000
_hecto means 100
deka means 10

. METRIC EQUIVALENT TABLE : d . n

Ed >

d§C1 means .0.1 or 1 part of 10
K R nti means 0.01 or 1 part of 100 )
miIli means 0 001 or 1 part of 1000 'L -~

METER TABLE - Linear

-

~
.

-

P

1 kilometer . . . . . 1000 meters 1lméter . . . . .« 0.001 kilomete;
1 hectometer . .'. . 100 meters 1l meter . . . ... 0.01 hectometer
'1 dekameter . . .'. . 10 meters 1 meter . . . .. 0.1 dekameter -
1 METER ¢ e o o ¢ o1 meter lnelter-.:..-.imear e b
* : -
1 decimeter . . .'. . 0.1 meter 1l meter . . . . . 10 decimeters . .
1l centimeter ., . . . 0.01 meter 1 meter . . °, ..\100 centimeters
1 millimeter . . . . 0.001:meter 1l meter . . . . . 1000 millimeters
’ - L7
"LITER TABLE - Capacity ! - - : A
(1 kiloliter . . . . . 1000 liters 1 1iter .. . ... 0,00 kiloliter
"1 hectoliter . o+ o 100 liters 1 1iter ... ... . 0.07 hectoliter
1l gekaliter o o]l e ¢« 10 Xiters 1 liter a s o o o 0.1°dekaliter
. : v, '
"1 LITER . . .' e ofe o Lliter~ o7 Q'2ter. .. . . 1 liter
"1 dectlitdr . LT . S 0.1 liter’ .. 1 miter\ .-. . .10 deciliters .
1 gentiliter. ... . 0,01 liter: -~ 1 1iter . . . . . 10 centiliters “
. 1 milliliter . «e & 0,00 liter .1 liter s . . .. . 1000 mill‘ilitex;s -
i \; R L - - . ' 3
<, ' . . .. ¢ o ” N ‘ R /J‘\
. GRAM TABLE - Weigl't (Mass) \;’/ o )
1 Rilogram ... . . .-1000 gr -.1gram s . . ..0.001 kilogram o
%1 hectogram , . . |. . 100 grams o dersp .. . . . 0.01 hectogram .
1 dekagram, ,". . . . 10.grams * - lgram . .. . % 0.1 QeKagram °
‘.1 GRAM e e e . h.'"..i-l/gx'-am "1 gram . '.,.. . + 1 gren Lo
" LY ‘ —’ . . .
1 deC1sx e & o o e o.l :‘rm 1 Brm ® o o 0" 0 10 decigrm
1l centigram . . . ... 0.01 gram lgram . . . . . }OO centigrams . -
I milligram o e o o +.0.001 gram dgram . ., . . . 1000 milligrams o
Yote: Care must be exgrcised in area and volume equiments in the’ explu.nation
of the prefixes. émple: .
: .~ 1m'= 3000 an’ (10 or 10.::10:10) _
; e . y
- < -
N ‘0 .,
. r 9 ' ‘ — . .
y
0 ‘ 12 : - '!
' A I3 - Ay

.
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BASE UNITS OF THE SI METRIC SYSTEM ¢ i

Unit

Symbol

- Ddinnion

metre

(leng'tﬁ)

t given off by the atom krypton- 86
Commonly usedirelated measures are the kilomete
(km) = 1000, metres; the centimetre (gm) = 001
(one-hundredth) metre, and the milimetre (mm)\-—

'

0.001 (one-thousandth) metre. :

kilogram -

[

(mass) .

kg

The kilogram is equal to the mass of the standard
kilogram cylinder logated atthe Intérnational Bureau
of Welghts and Measures in France. A copy of this
kilogram is located at the National Bureau of Sfan-
gards 1n Washington, D.C. The kilogram 1s often
used to measure whal"we commonly call weight
Howaver, a weight is actually based upon mass and
the pull of grawty Cammon related measures are

‘| the gram (g) = 0.001 (ongsthousandth) kilogram

and the milkgram (mg)s 0 001 (one-fhousandth)
gram.’

second

RO

(time) |

The second 1s equal to a specdxz’number of move-
ments of the cesiym atom in a device known as an
atomic clock A common related measure 1s the
millisecond (ms) = 0 001 (one-thousandth) second

The minute, hour, day. and year are also used. al- |

though they are not SI units because they are not-

baseduponten.

kelvin

(lemperature)

-The kelvin 1s equal to a specific.: Jracnon of the tem-
perature at which water exists as a sohd. hquid and
vapor” This is-called the triple pont of water The
kelvin is ysed mainly for scientiic measurements
For practical, everyday purposes, the degree Cel-
sius (°C) is used: Water boils at 100°C, and it freezes
at 0°C..The Celsius scale is equal to. but replaces.
the old Centigrade temperature scale

ampere , *

oy

(electnc
current)

The ampere 1s equal to the amount of current in two
parallel wires one metre-apart, that results in a spe-
cific force between the two wires. The millampere

| (mA) = 0.001 (one-tholsandth) ampere. 1s a com-

moh related measurement.

-

candela

{lugninous

‘intensity)

The candela'is edual to the amount of light given off
by platinumr at its freezing point. under pressure At
this freezing point, platinum 1s glowing hot. The
candela is used to measure an amount of light.

mole

(amount of
substance)

The mole is equal to the number of particles cor®
tained in a specific amolint of carbon. This unit is

| used mainly in special scientific measurements

‘_ . ~ -

< .
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Multiples and Submultiples - S1 Met

v

Most eduéator’s will not need the very 'Iapgé multiples or the very,

sma}l submultiples used jnéthe S1 Metric System, The 16 common préfexes

» —-—

are included here for inf"'ﬁatioanses.
- ~ * ,

¢

Prefix  Symbol " - Multiples and Submultiples

exa . E 1000000000 000000000 (10") one quintillion
peta P %~ 1000000 Q00000000 (10'5) .one quadrilli;n
tera T 1 000 000 000 000 (10'2). onc trillion - -
giga G 1 000 000 000 (10%)  one billion.
méga» M 1 000 000: (10%) - one million ‘
kilo k 1000 (103)  one thousand
hecto  h 100 (102) one hundred
R 10 (10) ten '
Cod 0.1 (10) onc tenth
c 0.01 (102) onc hundredth
m 0.001 (1073) one thousandth
u 0.000 001 (10'6)  one millionth
n 7 .+ 0.000000001 (10%) one billionth
P - 0.00000000001 (102) one trillionth
f 0.000 000 000 000 001 (10°%%) one quadrillionth
"2 0.000000000 000000001 (10°8) one quintillionth

Y

"deci
. centi
milli
" micro :
nano
pico
femto
atto

+

* . !




METRICS: How, When, Why? | \ N
1 E Lo The changé to metrics in the United States is primarily for econom1c
- reasons To rema1n compet1t1ve in a world market,. that is virtually a1j
metric, U.S. corporat1ons have had to affect a vo1untary change.over to
metric ‘measurement. Ihe use of-metric measurement 1n trade ‘has been lega1
in the U.S. for over a century. Such f1e1ds as medicine, science, elec-
tronics, and gven the postal service have been metric for*aimost that long.

. " »In 1960 pharmaceutica1 manufacturers changed most of their products to ¢
»
o

\ . metric«spec1f1cat1ons ‘
" Industries have been entouraged to convert to the metric system

by * econom1c neéed and federal mandate _The Metr1c Conversion- Act of 1975
recommended the deve]opment of a rat1ona] plan for vo]untary change over

As the varjous sectors of our economy are ready for change over, the

-

'_change will take place. Some of Amer1can s largest retailers such as ~
Sears Montgomery Ward and Perineys, even though not motivated by world

markets, are 1ead1ng the way to a metric Un1ted ‘States. ) ) .

" In consumer eroducts, metric copvérs1on can be completed in three’

stages. These are: (1) dual labeling, (2) soft‘convérsion, and (3) °
» ’ ! : N

. : . r
hard conversion. '

Dual labeling involves no change other than labeling the product
in customary and metric terms This stage is recommended. sqmpf} for
t fam111ar1zation. The main prob]em with dual labeling is that most -
L peop]e tend to igndre the new measure and rely on the m:re fam1]1ar ~
customary measure. We still buy ]2 0z, sodas not 355 m] sodas

(24

-Soft conversion again requires no changes other than the customary

-

7

measure is dropped from the package and only the metric measure,app]1es
3 The* product remains the same size and the metric measures are rougded of f

i . to eliminate decimals. Problems with soft‘convegsion occur-qhen,the

““oos

o - ] Z; )

15.
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converted metric measure end up uneven or "odd" quant1t1es For example

a 10 0z. box of cook1es becomes 283 g, a quart of milk would be 946\ml~,
square foot wou]d be 0.092 m2

3 - ‘ ~

The ]ong range goal of conversion is hard conversion This is con- .
+ [

A
Hard convers1on requ1res a magor

- sidered the last and permanent stage.
~readJustment because 1t ca1]s for elimination of 1mpract1ca], unpopu]ar
and uneconomical sizes of too]s and products, The 283 g box. of cookies
oIt
but it will offer industry the opportunity to develop simple uniform - . o]

may,;ecome 250 g the 355 m1 can of soda may become 350 m1 or 300 ml.

obvious that Hard conversion will be the most difficu]t stage . . |

sizes. Evidence of hard conversion is evident today in the soft drink

and liquor 1ndustry

L&

./

-

o
The conversion to metric standards in some 1ndustr1es may be up

to 50 years away.

“others are already completely converted. As the aconomic<sect9r of

our.country recogniies the desirability of going metric we will become

a metric nation. « o O\ -

Others are converting at their conven1ence. and still

3




"1t the end of a sentence.
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TO CONVERT OR NOT TO CONVERT d

. .
A 3 4

It is the opinionvof educators that in learning the metric system,
conversions from the metric system “to the customary system and the custom-'
ary to the metr1c shou]d be kept to a min1mum¢ Some believe that conver-

sions should not be part of metric education at all. It is best, they

*

be]ieve, for ‘the student to think 1n only one measurement system.

Ooviously, some conversion 1s-desireab1e, but students shou]d not be

N

¢ -

encoyraged to commit conversion factors to memor{Si It wou1d be best

if they ]eern to recpgnize common ogjects and their metric measuréments, '

for example: A 5 cm paper clip has a width of appro;:ﬁhtely one centi-
tre, the wire is oximately one millimetre in diameter and it we1ghs

approx1mate1y’?n’xgram. Speaking of a metre in terms of a measure

"a Tittle longer than a-yard", is-actually better than saying 39.¥Y ; <

inches unless %t is necessary to convert a specitic measurement. |

USING PROPER METRIC (SI).SYMBOLS - e

o
\v It is 1mportant for the teacher to stress, by examp]e correct
usage of SI symbo]s. The rules below should serve as a‘gu1de.
1. Metric symbols shou]d‘not be fol]oned by a period unless they are
| c -NOT. c.m. or em
2l Abbreviations and symbo1s are written in singu]ar form. . An "s" 1s
not added to form a plural or possesive. )

5kg NOT 5 Kgs .
3. Metric symbols should-be used instead of full .names when un:ts\3he

e

" used in conjunction with numerals. | ) . !\
6.1 NOT 6 litres Y.L e
w -

17 s
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. 4. Souare and cubic unit symbols should be expressed,using the.éiponénts.

4 cmz‘ NOT four‘gquare ¢m

afy

5. Decimal fractions are used rather ‘than connmn'fractions
6.5 cn NOT." 6 1/2 e/ LT e

To e]iminate the fraction 6.5 cm becomes 65 nm

¥

6 Compound symbo]s use as1ash (/) for th the word\"per As in kilometres

per hour - km/h.  * A : / I
7. When writing numbers 1ess than one% a zero is placed in front of

the decimal point.

S 0.25m NOT

_.8. Grouped numbers-are separated a space not a comma. In European

f) . .,
25 m

eountries the comma is used as.a gécimal point.

| 60000 kn 0T 60,000 km -
Four digit numbers do not requ,:e a space., /
_ 1000 m ,?éuT . .1 002 m
'9: A space is left between]the last d1git 'of a numera1 and the symbol.
| Am N s \

, \ 4 o
-10. - Unit names and symbdls (except degrees Celsius, °C) are written in

lower case fEtte}s un,ess they'are used at the beginning of a sentence.
MASS OR WEIGHT . | - | S e
’ ~Hhen speaking’ in metric terms it will be necessary for- educators to
refer to what has commonly been referred to as weight as mass. In‘common
practice weigﬁt has been used to refer to both the concept of force and
mass. In scientific applications weight refers to the concept of force.

L

It is therefore necessary to refer to the mass of an object ‘rather than

 {ts weight. . ,

- 15
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GLOSSARY OF METRIC TERMS “

AREA - Small areas are usually measured in square centimetres (cmz)
In bui]ding construction the square meter (mz) is used. The hectare
(ha) is used for land surveys. (See the individual terms for more specific

./’.

definitions). |

"LENGTH - The common meétic units of length are the mil]imetre (mm)/Lor

small d1m1n510ns, the centimetre (cm) for daily prattica] use, the%metre
(m) for expressing dimens1ons of larger objects and’ short d1stanch and

kilometre (km). for longer distances. (See the individual terms for more

speciféc definitions). . . o ' i
Vo : . /

MASS - For most uses the ki]ogram (kg) is the convenient measdre In ,9
A 3
pharmaceutical and stientific work. the gram (g) is the unit used Farmm

A
-

°commod1t1es, minera]s and other 1arge shipments are measured by metrioq

ton (t) (See the individual terms for more specific definitions) ?f

, . _ N
+ TEMPERATURE - Tempgrature is measured on the Celsius (°6) scale. The

preferred temperature sca]e for engineering and physics-is ke]vin (k).

. »
(See the individua] terms for more specific definitions) .
VOLUME - The most'convenient'unit is the:cubic decimetre idm3) which is!
more commonly referred to as the 1itre (1). n dispens1no drggs the f;,.ﬁp

preferred unit is the cubic centimetre (cm ) or mi]]ilitre (m1) as it is
a]so called.. In- excavation work and in pouring concrete the cubic metre .
(m3) is used. (See.the individua] terms for more’ specific definitions).
\“ b . ’ . , ~ A .
. ~ ' : Y

‘ S . ) ]6 t ! ‘-.g
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KRE - (a) - A unit of area. equal to 100 m.2,. .

L . » v b T

Cﬁ;SIUS - The etale, formerly ca]ied centigrade, which is used to measure

. temperature. Qn the Ce1stus scalé’ water freezes at 0°C and boils at -S )

-

1905bi Norma1 human body temperature is 379C, while a comfortable sw1mn-

ing tempﬁratqre is-about 280C. (See-iljzﬁéggv1n).

o
v

CENTIﬁETRE - (cm) - hundredth (0.01) of a metre (or 10 mm) A
penny is -approxim e]y 2 cm in d1ameter,

v : AN

. DECIMETRE - (dm) - One tenth (0.17 of a metre (or 10 cm).

]

DEKAMETRE - (dkm) - Ten- metres (10 m). Not commonly used.

~

~ % . L ) :
" GRAM - The gram (g) is a unit of mass. A paper qlip weighs approximately
one gram. There are slightly less t(en 30 g in one ounce.

1

" 'HECTARE - (ha) - ‘The unit of area used to measure land. Equal to 100 a 1

which jsfapproximate]y 2.5 acres.

-

iHECTOMETRE - (hm) - One hundre%metres (wﬁm)j._ Not i:orrmon]x us\ed.
KELVIN - (k) - The temperature scale used for engineering and phys1cs

* The freezing poant-of witer on the k;lvin scale is 273 15 K.
LA

KILOGRAM _The ki]ogram (kg) is the unit of mass most conmon]y used.
Its mass is slightly-greater than two pounds. . ’ S

A4
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KILOMETRE - The kilometre (km) is the unitﬁbi_length ‘commonly used to

.;.slssi;gsfsss_sse,express_distances._mEquaI;toaoneathousandsmetresailnﬁﬁ_m);___sga_____a__fwsJﬂ
. ] "y l&i * - . . )

. v
..\'; .-C;

LITRE - The litre (L} is the unit of vo]ume most ‘commonly used.. "Equal in.

volume to a cubic decimeter (dm ). A 11tre is s]ight]y greater than a ,__'

- quart. A ]itre of pure water at a standard temperature and’ pressure has

¥

L4

a mass of one ki]ogram : ' S
. - k]
e ce S

METRE - The metre (m) js the basic unit of length. The metre‘is'the

1ength equal to 1 650 763.73 wavelengths in vaEuum of the radiation .

-

corresponding to the transition between the tevels Zp] and 5d5 of the

krypton - 86 atqm. Or, slightly longer than a yard! s o \

Pt .
¢ ..' B \k e‘;: ' »

MILLIGRAM - (mg) Equal to one thpusandth (0;901) of a gram (g). Used

9-;rimari]y in’pharmaéeuticaidand scientific work. R

-
~

‘MILLILITRE - One thousandth (0.061) of a Titre. Commoniy used Wn scientific
worK and in the'dispensing of drugs. . ~‘k i

- . N ~ -
.o’ . ‘ B R

MILLIMETRE - (ung One thousandth (0 001) of a metre Anbroximately the N

thickness of a dime. ° "}f _‘t:

TON - The metric ton (t) is equal. to 1000°kg and is used»for Sh1pp1ng

Iarge quantities of product. - ) ' -
n 2
[ I
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S1 UNITS WITH SPECIAL NAMES =~ * . L ;
hertz (Hz) The hertz isl the number of repetitions of a regular,

}FWton—iﬂ)

pascal (Pa)

%

“joule (J) .

watt (W)~

coulomb, {€) *
;-

i

volt (VJ.

’

ohm ()

AR

fa.rad ?(F)'

3

!

ttcurrence'in~4"5gggnd.

Pa * il T ) @ ¢
e ' . e -

The newton is that-fo;ge?whtch, applied to a mass of ]

kilogram, gives it an acce]eﬁagion.gle metre per second

squared, T :

The pascal is the pressure produced by a’force of 1 newton

applied, uniformly distriputed, Over an area of 1 square

, metre. . d’ ° :'\ ‘

The joula is the work thé wﬁéofth§~point of éppliéation
of a force of 1 newton is dispg_ced gtrough a distance of
1 metre in the direction‘of{fﬁe- ore

N ! . ’
The watt is ‘the power which in 1 second gives rise to
energy of 1 joule. . - e . -

The_coulemb is the quantity offe]ectricity‘parried inl -
second by a current 8f 1 ampere., . K -

g

The volt is the difference d?Leiectric potenfﬁa]_between
- two pojnts of a condugting w @ carrying a constant -
current of 1 ampere,. when the. power, dissipated between
.these points i% equal to 1 watt.. ~+ - -.° *

The ohm i's the«e]ectricalJ?esi%tange betweeén, two points

of a conductor when_a-constihtsnotential difference of _
1:.volt, applied to these points,«prdducés 4n 'the conductor

- » @ current of 1 ampere, therconductor not being the seat

of an/y) electromotive force. - . ' X )

-

* The farad is the capacitance of-a capacitor between the
plates of which there appears a differeqce.qf e]ectric
\potentjal of 1*volt when ;‘rﬁs charged by a,quantity of

electricity of % coulomb, 7>
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S1 UNITS WITH SPECIAL NAMES (cont.)

-

weber (Wb) Thé weber is the madnetic flux which, linking a ciréui;
. of 1 turn, would produce in it an electromotive force of
1 volt if it were reduced to zero at a uniform rate in

‘ - . 1 second.
P - ] . -

henry (H) The heory is the inductance of a closed circuit {in_which :
.an elegtromotive force of 1 volt is produced when the
- . electric current in the circuit varies uniformly at the . -
- ‘ ate of 1 ampere per secord. X '
i tesla (T) " . The -tesla is equg] fo/l/weber per square metre of circuit
: -0 area. g . '
Jumen (1m) The lumen is the luminous -flux emitted within uniflsglid
B ) angle of 1 steradian by a point source having a uniform
. intensity of 1 candela. -
P

¥ ’ N ) ¢
Tux (1x) The lux is equal to an illuminance of 1 Tumen per square
. ‘metre. * ' ‘
. . .
siemens (S) ’The siemens is the eTéctric éohducyance of a conductor
having an electric resistance of one ohm.w

gray (Gy) :  The gray is the unit. of absqrbed dose of radiation equal

to one_joule absorbed by one ki]ogrgp. W

begquege] (Bq) The becquerel is the unif of #adioactivify equaf‘to,onef
AR disintegration per second. ' ‘,
S ' ‘ )

2 |




| square c%mimom

i cn;bic consimotu
cm?)

— - LIQUID WEIGHT(MASS)
AREA VOLUME | caPACITY
o

44

»

. - :
“(em®) L millilitre (m1) | gram (g) . .
Y5 g
; ¢ ( ~ ‘ ’ 0
i :
/. : ’ r\ .
I square decimetre [| cubic‘decimetre ™t
{Vdecimetre (dm) (dm?) (dm¥) - I litre (1)
. — — ‘
. |
Eoch'barr;l con-
tains 42 gallons
) or obout I60 litres.
-~ ‘. B _ ’ : .
2 *ﬂl ' N o 6.25 barrels of oif. |1 metric ton or
L {1 metre (m) - _ I square ggtu(mz*mblc metre (m3) | kilolitre (ki) fonne (t)
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+ DISCUSSION QUESTIONS
.
- P L 4

The following questions are designed to serve as.a guide in

4

leading discussion about the‘metric system They serve primari]y to:

¢

S

. _what are the disadvaﬁtages? ‘

* stimu]ate inquiry and discussion within the group
* serve ‘as independent study and reséarch
" * bring ou: differing points of view for debate, and~ .
A *’{ﬁt?oduce the teachers to different aspects of,metro]og;
‘and tonversion to the métuic system. ' "]

What are the major advantages of more widespread use of the metric

— .

* system? ) . - ‘ AN
How do you feel about using the metric systém?

What countrv¥es, other than the U.S., are not metric?

. How might conversion affect, foreign trade? ° 8

." What are some ways to facilitate the conversio%?

What are the basic aifferences between the metric system and the
Customary system of measurement} . . . N ”
whut metric unfts’are aJrgady 1ﬁ:use 1; the U.S. anu in what ;roduct“
lines are metric upits commgn? \ ' e
How witl metric conversion aftett consumer education? @

What would be the most.difficu1t adaustmentg for Amer1can peop]e
to make in converting to the. metr1c system?

What segments of the economy staﬁd to gain through metricat1on?

~

Which will lose? - - s

How might u uorking knowledge of metrics be an advantage in the job

- market? In what fields would.it be most he]pfulz

1N
%
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. “An Educator's Guide to Teaching'Metricatisn"; Sears, Roebuck, 1974.

. . ;

13.. How would metrtcatjon affect, . . N c
:}unning,the home? - o ' ‘ to .-
~shoppin§ifet food? . . ’ .
-buying -héme furnishings? = '

"' <buying clothing?. - - . '
~trave]in§7 ' . t

. *manufacturing and servicing of autoe7 i

14. Why has there been so much resistance to the metric system {h the U.S.?

15. What are the benef1ts 9j\\,1ng a un1form measur:ng system throughout
L)

the wor]d’ ~r
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HEALTH OCCUPATIONS

In today's world, the use of. several different measuring
systems is not only inconvenient but could cause serious
problems. This is especially true in the Field of health
where it'is vitally important that medication standards and
treatment be exact and accurate. .

At present, five different systems of weights and measures
are used to some extent in the field of health including:

(1) The apothecary system, historically used by physicians
and pharmacists, for dispensing drugs.

(2) The avoirdupois system, for everyday activity,
commonly reierred to as the customary system. g'

(3) The household system, for determing dosages, which
includes such familiar measures as the dropper, teaspoon,
tablespoon and glass/ a very loose measuring system due to
differences in the sgtes of «these utensils.

(4) The traditiondl metric system which included the gram
(g) for weight, (mass) - the centimetre (cm) ‘and metre (m)
for. linear measurement, the litre (1 or ) and mililitre (ml)
expressed in "cc's" for liquid capacity or volume and the -
centigrade scale for tempegpture.

(5) The S1 metric system, a modernized version of the
older metric system. . )

@

Practices When Using the S1 Metric System

e With- they’ntroduction of the Sl metric system, certain
traditional metric practices.in the health field are in- -
correct and should be ¢hanged. ' These include the following:

(1) Referring to temperature as centigrade rather than the

. * correct unit degrees Celsius (°C).

: (2) Using the abbreviatﬁon cc or c.c instead of the cgf?éet_
term cubie_centimetre (cm”) :or solids, or millilitre (ml)
for liquids.\ In Sl metric; the letters cc stand for centi-
centi-, which meaningless. While pharmacists and others
in the health field may continue to speak of so many "cc's"
in conversation, it is extremely imporgant that prescriptions
be written with the correct symbols cm® or ml. In writing
prescriptions in the metric system, it is.very important to
place a zero incfront of the decimal_ point for all units
less than one. For example, a dosage of five hundredths of
a milligram should be written 0.05 mg. If the zero in

\_front of the decimal point is omitfted, it'would read as

o .5 mg., which could be“a serious’¢rror.

b ’ (3) Using the abbreviation *meg” for microgram instead of .

the correct/symbol vos

‘l/-o
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Metric Practices in Health Occupations

In utilizing the metric system the fo]]pwigg recommendations should

be utilized. . . ‘

&

S
-Temperature: Clinical thermometers showing degrees Celsiys should be
, y .

/used; Temperatures should be recorded in “increments of tenths of a degree

The normal body temperature is 37° Ce1s1us Some common reference _
»

, < , -

-, Loy fever: 97, 2° C to 37.8%

"38C is fever1sh
M13d fever: 37.9° to 39.4%

temperatures are:

39°C is very feve51sh ; —

C to 40.6%C ~

1 . -
Human Measurement - Human measurements will be expressed in kilograms and

N °H18h fever: 39.5
40°C is dangerous

-

centimetres. Body measurements should be marked in centimetres with sub-

A

\ divisions 1n millimetres. Weight should be expressed in kilograms.

co- t:ue:sn'_r AND WEIGH : L
. ’ ' ’ K S
A HEIGHT IN centimetres e¢m
\ WEIGHT IN kilograms kg
\ .
' . EXAMPLES .
(
' TALL HEAVY MAN -
) Height . 188 cm 4
Weight r 95 kg :
- MEDIUM AVERAGE MAN , .
X , Height 175 em
. . ) Weight 74 kg
: SMALL LIGHT MAN v
s\ ) . Height 164 gm |
) W\ ' ‘ Wcigﬁt $8 kg
!.‘

'-C\ o L27
.31 o
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D1ets§ Diets $hould be diven in k1loaou1es rather than the larger unit
ca]orues (ki]ocar1es¥ Infants, for example, will requlre approx1mate1y
© 500 kJ per kilogram .6f Body\weight eV%ry 24 hours An adult that :

. prevwous]y requ1red 2500 ca10r1es per day would be allowed 100 kJ per day.

»

Pressure gage5° The un1t to measure pressure w111 be the kilopascal

rather than pounds per square inch.

‘o ]

-

The 24-hour clock: The 24-hour clock is not unique to the metric system, *
: bt it is used in most countries where the metr1c system is in use. The
military services have used the 24-hour clock for many years because it
eliminates the a. m. and p.m. confusion. ' With the 24-hour c]ock system
the day begins at m1dn1ght and ends at midnightx24 hours later. The
7hours m1nutes and seconds are- numbered contlnuous]y untl] 24 "hours is
"reached. Instead of a day broken into two 12 hour parts the hours are

numbered from 1 to 24. Some examples follow:

5 M
gonventional 24-Hour Clock

r

8:25 a.m. 8:25 : g
12:00 noon . 12:00

2:45 p.m, 14:45 .

6:00 p.m. 18:00 .
11:30 p.m. 23:30

5 The colon is used to separate minutes from hours. Two'typical 24-hour
;Eo]ock conf1gurat10ns are shown below:

-

» .
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central venous pressure, arteride blood gases
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METRIC UNITS FOR NURSING - g : -
Quantity . Unit ’ Symbol " Use I
- ' N .
Linear dimensions ~ centimetre . cm Tracheotomy tube, orthopedic apparatus "
- anatomical part measurement, hcightll gth of \*ﬁ
patient " . . \, -
: - N >
millimetre mm Anatomical measurement, dressi oform packing,
* ' tubings, needle size, cardiac m ’ ' N .
- 3
Surface dimensiona square eehtinptn em? Surgical preparation, pharmagiutical-ointment \\ .
Fluid flowa millilitres per minute ml/min Fluid consumption ratio—1 irrlntlom. sump P, \
. * . [ gavages / E \
Mass - ! milljgram ‘m& Pharmaceuticul mcnuremcnu .
gram ['§ - Dietary imtmetion, body mass, phamuceutled
mcnuremcnu
. " kilogram kg Body mass, orthopedic traction weight ’ \
*Volume u’:d capacity cubic centimetre » cm” {ce.) 1and 0 mcuurem;nu stock solutions, hypothermia o ',
L = unit, intramuscular injectiolu. pharmaceutical . .
. millilitre “ml ' measurements .
litre ‘ 1. Oxygen administration, [ and O measurement, ' -
) pharmaceutical measurement, IV // .
Temperature Jm« Celsius °c Body temperature, baths, sterilizing L
**Pressure kilopascal kPa Oxygen flow, volume ventilation, hyperalimentation,

©

°

*Note: {Medlul symbol for eubic centimetre will probably nmlll) ce. (cm? ). Also, cubic centimetre (cc.) and millilitre (ml) will be used interchangeably.

*The American National Metric Council is eumntly considering recommendations to measure body fluid premuu in kilopascals, but mmjnl pressure

in mm/Hg will probably continue.

R
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" "METRIC UNITS FOR LICENSED PRACTICAL NURSING'
= " Quantity ’ . Unit ‘ " Syrfibol g Use ~ . L
s \ ] .b . . . ] { . R . . . . . A, ‘ o -~ = N \
. ”,‘: Um‘ir dimensions ., |. centimetre. cm : T Orthopedic appan!ul. anatomic:l plrt menutemen! .
'helghfllength of patient
) ) millimetre o B ~ mm . ..ﬁnuon\icd measurement, dressings, needle size, tubing *
- - . N ) A \. \ = 7/ - aa 0 :
v . Sutlace dimensions ™ - ?  square centimetre em? ’ Decubitus protective devices, pharmaceutical ointment v
Fluld flows *  milities j;c't:}ninute N mt/min ° ‘ Fluid consumption ratio - IV, sump pump, specific imrigations ° .
- . g - P - S . v . - - ; r X »
« Mas . milligram : , mg . Pharmaceutical measurements ., . e
- g 3 gam (] ‘ . Pﬁamac:gtien} measurements, hody mabnl’. of children
. . . kilogram T kg ° Body ims;. orthopedic traction ‘:ni(hu toe . -
\8 4 i % . - . b — }
) ° *Volume and capacity cubic centimetre . em? (cc) = .
t - - 1 and O measurements, intramuscular injectlom. phlrmaccntlcal
. ) . measurements ° o s
millilitre . - ml . v R . . j . ) .
i - litre L ] fand O moeuutel_nel;‘u. oxygen adm'iniltntlon, v
L4 . X - L] 0
'l‘empen!.uu degree Celsius : °c . &y temperature, bath.n./nterﬂiziuon . e
. — . - e, W o " \ ° t
‘ v ) \ s . ) = N o .,.: ‘ A}
**Pressure . kilopascal ‘“‘ o kPa ., Central venous pressure, oxygen flow . Lo .
P N ! 4 4 °
. ' *Note: Medical symbol for cubic centimetu&will;ptobably remaip cc. (em?)., Also, cubie centimetpe (cc. )and millilitre (m1) will be’'used Intctchanleably. .-
**The American Nauoml Metric Council is cunently considering ncommndatiom to meuuﬁ bo‘y fluid pressures in kilopaseals, but measuring pmsure inmm/Mhg .
+_will probably continue o - . " .ot
J s ? T . . -gq g ]
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~—NURSING WITH METRICS ' . - . :
lhs unportant to know what metric measurement to use. 'Sliow ) | ) l o . ‘
. what measurement 't use in the following situations! . ‘< N ) i :
1. Capacity of a hot water bottle 17.  Amount of water in a tub
. - . ¢
. 2. . Volume of bedside pitcher 18. Temperature of water in an
= ~ acquatic-pad e v
3. P.O. fluid intake T
. — 19. Temperature of a Ilypothermla
4. 1Vsolution ‘ . patient
5. Length of traction rdpes 20. ' Measure anatomical landm
~ . * for an intramuscular injection
» . b Length and width of crutches — -
. L 21.  Récord.amount of fluid that
* " Length and width of foley patient takes
:/ catheter - :
5 < ‘22.” Pressure of normal gas range
‘ = 8. “Liquid medicine dosage ‘ —— . T
— . 23.  Range of volume ventilation to
9,  Mass of serving of: meat ) maintain life functioning™ ’
\\ R f - .
¥ 10. Amount of metamucil granules 1 | l | .
11.  Capacity of a juice glass S o .
12.  Mass of oral medication /\ ST ! ’
- 13.  Capacity of flask of §%
dextrose/water for an 1V
‘14.  Needle size for intramuscular
injection
15. Capacity of t.e\a cup
16. Temperature of dangerous
fever .
P
o : ‘s 7
n
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. Metmi Units for Nursing Aides -
e . . Quantity Unit Symbol Use .
T lg‘" dimensions ) centimetre ’ <m ] Orthopedic rdpes, anatomical part, height/length of patient
' _— millimetre ‘mm - Anatomical measurement, linens for bed ptotect:lon\
) : Surface dimensions . square centimetre em? Linens, chux/bed protectors ‘.’
’ Fluid flows _ ' ~  millititres per minute ' . mllmin " Article deeoriu:‘nlmtion. foley drainage collection . \
e, - - - < i —
Mass ) ram ) g . . Body mass, (72d portions o T
‘,3 kilogram . ( kg Body mass, &hopedle weights . - '=’
2 \ N
¢ 1
*Volume and capacity . cubie ¢entimette ‘ em? (cc.) , , .
2 = . 1and O measurements, bodily secretions, dietary containers - -
millilitre . - ml 1 N
litre . [ ’ ' 1 and O measurement’ - . v
(e I) S o . S . g
. Temperature degree Cehius ' °c - i " Body temperature, baths, sterilization
. — — ~ —— x ' .
- . L. ’ - a " * ¢ , €
*Note: Medical symbol for cubic centimetre will probably remain cc. (qm"). Also, cubic centimetre (ec.) and millilitre (ml)will be used interchangeably. )
‘ )
. ‘~' .




£

Jid

S

X o 2 E

' d

e

o

25 .

. /
. » v
Metric Units for Dental Asslstant
Quantity Unit , Symbol Use v ..
" ’ - N\
Length millimetre mmn X-ray slide; rubber glm' drint sppliance;
* packing materials; length/diameter of
_ molar root
[ n g }
contimetre om Sutures; dental tape and carbon |
[ v -
Ares *  square millimetre mm’ X-ray slide; surgical preparation *
.; b
, Fluid flows 5 miflilitres per minute mi/min :Oxygen and gus intakes; developing tank
Mans milligram mg Pharmecestical Wnt ; impression
and base materials; crown cap material,
. . . gram s le,gold 4
s Mogam h ‘ ‘
*Volume snd capacity cuble contimetre (cc.) cm® Infections; plester; Nquid application,
. i.e., topical fluoride; saeptics; impression
~ millllitre ~l ml&hb e, alginate; denta!
- equipment.,
fitre T ]
T Tentperature degres Celolus °c X-ray development solution; room .
) temperature. o
T — Kilopascal kPa Sterllizer; orsl mpirstor
s - .
‘Noh Medical symbol for cuble contimetre wilt probably remain ce. (en'). Also, ellie oon&nho (ee.) lnd mllllmn (ml) will be u«l hl«dnmﬂy. ’
. “'ﬂn z\mﬂua National Metrie Councll s currently considering recommendations to messure hdf‘llild m in Miopeseals,
k3 . . o hY R ) ,
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METRIC CURRICULUM Pnoazs\‘ o .
AN

Prepare-a 1ist of activities that ceuid be used to<introduce the metric

~ system to the students in your occupationa] program. You should be

able to identify at Ieast 10 activities that would make learning the

metric system both fun and interesting. You might consider such things -

. a8s, using métric tools, erodueihg learning paeﬁages, charts, bulletin .

board displays, etc. Try to ﬁake your activities relevant to your
particular occupation area.

1.

w N
-

.

. .
-~

(7] o] ~ ()] o e
7
£l
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A C ; Body Facts o
; S Materials: meter stick, metric tape measurés -
. . . - ) *”
. Directions: (_:omplet_e'the linear measurement portions )
‘ | Metric Measuring License,  First estimate_the length
p ~ ( and then check your estigation using ﬂt\tape
. measure. . o RN )
g pi s;:uss the foJlowi}lgjquestio;;s with the rest of’
your group. CY D N % '
\\ \: | |
bo Jour estimates 'an;i actual measurements coincide? How ‘close 7
‘ " were you;' Who in your__grpub is the best metric estimator? Knowing
.these metric body facts could yo‘u now es;imakte metric lengths moré'.
‘ . ‘ a‘ccurately? Does knowing your métric body facts make it easier to
) THINK METRIC? .
" o .
. ) ‘ N
. -
v
{ e
T .
T . W38 .

w
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Metric IV Mea@umﬁ ring Lm

This Iu-ense entitles __ : . npon completion of lhe form below, %7...
10 be an ()FFICIAL METRIC MEASURER, amhorizetl lo neasure, at any time, using any OFFICIAL :2‘5’?
METRIC UNITS (such as cm, dm, m, km, g, or kg), ANYTHING that can be measuml elther with - gg
OI’I'ICIAL MEASURING 1'00!.S or by ESTIMA TION. N A

. .
| LS

’ . J ' . i

phn‘( o™ (ndcxﬁ:ciT__L;m . . rlnglln‘cr.__;m: pinkie com

€™ shumbd

om ' y &

knee to flowr em Shoewidh

™ foor kn:lh._*tﬁm oot whith . ____em shulumh

Plinsier M gamtsiep= < cw oSt ghentlc step W cicumference ofheed_______em %;'%,,"
. S & [) :.l' 7
\ | S | (¥

O chcumference of chest _em  chewmfereirce of wrist ™ cheumference of waist > on <

checumference of meck

clrcumference of thigh__ om 'Mlﬁ"—__ ke welght of shoe | ,

M. circumference of ankle
| 4

d , "L e - I
age________yeans —_ . v . e
K . sgnatwré L dete &

weight of n‘h‘td

v

b} ’ -

L\ L AlLL OF THESE MEASUREMENTS WiLL CHHANGE-KEEP YOUR METRIC MEASURING LICENSE vrTOpATE . —~

,:h" ' l@[;%‘w Rl OV il 4?3::3%2 SN SIS O SN PN R O N TS o ) A «H%
NS A A *

/ EC s : - Copysight@©1974 by l’-‘“é!“ﬂ_'i Develupment Ceutes, Inc, feachers may reproduce foruse iw their classooms . - A




o CAPACITY MEASURE ‘

Materials needed metric measuring cups, full Coke bottle. empty

Cake bottle. large container of unknown size (’). tea cup,

drinkiug glass,.source of water (sink).

‘ * Directions: To become familiar with the metric .capacity of litre

and millilitre complete the exercises below.

“

1. Fill the measuring cup with.100 m1. Pour this into the empty

i Coke bottle.

Now-estimate with your eye how many ml in the full Coke bottle?'

ml _—

-

o

2. To check your estimate, fill the empty Coke bottle uitil it is

even with the full, capped bottle. Pour the water back into

the measuring cup to measure the contents of the bottle..

What are the actual contents of the Coke bottle? >

3. In' measuring typical servings, decide\upon an amount which could

ml

be used in mil1#itres for the tea cup. Attempt to use whole

' numbers. 4

ml = an average tea cup serving T

4. In measuring typical servings. decide upon an amount whidh

could be used in millilitres for the drinking water. Attempt

to use whole numberg.,

m = an average drinking glass serving

5. By visualizing what one litre "looks 1ike," attempt to guess

the contents in the large container marked *?".

-~

"Write your guess hefe: ' ml
" Now fill the large container and measure the contents.

1. How far off was your guess? ml

- 38

48

ml,

»




L, o L, : . :j
\ . What's in a liter?
Materials: graduated containers or measuring beakers. household
objects of varying capacity. e.g., teaspoon, coffee
can, milk carton, juice cans. olive Jars, cups, fruit
o \'. . . Jars, ‘vases, etc.. huchet.aor>o§per,1arge container
- . of water. . : /
’ S ] -
" Particioants will estimate and then measure the amount of Qater\\
each container can hold by using the measuring beakers.a Liquid volume
of the smalier containers can more easily be found by first fil]ing
the container with water and then pouring its contents into the

appropriite graduated cylinder:

N

After sufficient measurement exercises students will be cha]lenged

s to-estimate the capacity of bottles having different shapes, but not

<

" readily identifiable capacity. ~N S > - —

.
L

Container = - _ Estimated Volume °~ ~ . Actyal Volume

~
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Celsius temperature wi H. be easy to ‘use after
" some reference points are established " The
ﬁreezﬁlg point of water 1s 0°c. Boﬂihg point

*% is 100°c.

to 226(: end human body temperature is 37%.
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Complete the chart below.

1t's het out-here! ) _
-‘What's wrong with | » | )
this- Thermometer?/

Temperature 15
measured .in

,celsivs deqrees in

¢

A comfortable room temperature is 2o°c

the métric 5\151'3:;1

-cartoon bgside estimated
. thermometey - | . temperature
. v - . B ﬁ d
) summer day: < ‘c
o snowyday . °° c .7 -
— waterwillboil - |, I
, | car radiator | ¢
‘ e 1T g
| drinkable cotfee . j{ Cy
S 2 % . ha

40 k

LY
. . .
N . ., ¢
Y - a .
« . 4 - ,
. .




" each until you are satisfied

] % SMALL DISTANCES _
This exercise cannglp you-to become ‘accurate in estimatihg
lengths under 300 illimeters. You'll need,a millimeter

__) Yuler and a large sheet of paper. Follow tﬁ%seﬂipstructtonSe'

very carefullys.. . ] . ‘
(a) Without looking at the ruler, driw a line that you think
is equal to the line specified under. "Lerngth" in the score
sheet. Start with Group A, Trial 1. . . .

(D) Measure your line with a ruler and enter this length
under the column "Your Score” on the'score sheet. Follow
,the same procedure for the other four trials of Group:a.

(c) At ‘the end of the five trials of Group A, add up your
Scores and subtract your total from the correct total given
on the score sheet. Enter this difference on the score sheet.
(d) Repeat this firocess for additiohal groups of five trials
tth your accuracy. .
Remember, don't look at the ruler when you draw the lines.

¢

. SCORE SHEET

)

Trial  Length | Your Trial  Length | Your
- (mm) Score. ’ {mm) Score
@A) 1 1 e 2 213,
2 130 L. 2
3 85 3= 151
' . X 7 3
- 5 280 5 112
’ ‘| Total . 43 Total & 563
Dlﬂerex;ce Difference
c) 1 ' 96 ® 1 120
13 2 235 -
c” 176 T3 35 .
- 4 166
: 50 3 5 8
) Total 322 Total 564 -
Difference- Difference
(E) 1 62 ® 1 147
2 181 2 9
3 4 # 3 190
. 4 221 - |* "4 51 - ,
5 108 ' B R0
Total * 574 Total 470
Differgnce Difference 7




~—
e distances between towns (center to center)
" b, Measure the distances with. syour ruler and figure the number of kxlometers

ne L ARENTON . -
. /‘ ‘ A\ HAUKVILLE
(16) & o I
N " /A
X GREENVILLE . -
] l‘ HOSKINSON
2
. 12)
WEAVEN ‘
- 10 15 20
1 1 3
- -
COOPERSBURG 1 cm=5 km
" ) . Distance ™ ©__ (c) Travel Time
= - 7 (s) Estimated (b) Measured at 90km/h
1. Arenton to Weaven via Hwy 16 “« ——km = h
274 Arenton to Weaven via Hwy 78 / .
. T3, Weaven to Ooopex_'sburg ‘ .
4. Coopersburg to Hoskinson - -
B 5. Weaven to Haukville via 16 and 12 ~ - .
\\f_‘) , * -
N \/\> o
. A - A
{ —_
- : -
w‘A M‘-—/ ‘ 42 < .-w
- . . . .

L€

s

Esnmate the approximate travel time at 90 km/h.




. Materials:

~ Directions: Neasure off and then cut oyt a square meter. Two

Sc(ﬂare Metre o

-t

meter stick, newspapers tape and/or‘ stapler,

centimetre/mﬂ]imetre grid paper.

St

large sheets of newspaper- taped dogether will provide _

v
more than enough area.

e,

o

Usfng the s_q'uare m_etr/e‘ as a gi:igé- est‘hnate the sizé of various

large objects in the room (table top, windows, door, floor, chalk

& YA | §
Now measure these objects.

board, etc.). P -
Study the centimetre/millimetre grid paper._  Identify the mn2
4 : ‘
and cm.z. How many mm? in a cmz?_ How man,y@cm2 in a dmz? How many ¢
dm2 in a mz? How many nmz in aamz? )
‘ ) , . se— 1 square millimeter (I mm?)
no .
i | — -
- ERh : §§
/ .
1 square centimeter 41
(1 em?) )
c . . IR E
.
\_."'\‘L = ] “f
’ A IR . .
The large square covers : - 4
1 square decimeter. I
(1, dm?)
' g .
E .
¢ ~ 2
- HITHIIT) N - —I-JL
P ricmsf tmm —s{p— 7 = {
:‘:—i' - 1dm *4—-;
4 . s ¥ .
" - - ‘ 43

03 - - .

2

N
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-MIX AND MATCH PUZZLE .
- .« . (Lincar Measure)

-3

On.the next,page you will see the sheet you are going to work on.

Cut the squares on this page apart. You are going
. Page- 50 that every measurement has the same valy

next) to it. See the example below. When

corredt, paste or tape your squares down.

-

14

r
to arrange these squares on the next
e as the measurement adjacent (right
you are gure your solution to the puzzle is

3

570 mm

. 57km  .23mm . 057'km
R
| \#\’ . .
01 m 4ml4mm 400 m{1000cm . "40mm|10em - “4mm
23 km 5.7 km 230dm 230 mm»
57m .023 bm 230 em 23m
Olm 4cm| 400 cm demjim 400 mm| 4 em 10dm
. - -
57 mm 5.7 mm 23 cm 57em
230 m 5700 m 2.3dm ‘ 23cm
+ . N )
400 km 4000 m{ .04 m 10dm |1 mm. 4mm| 4m .04 mm|
. -
/ .
57 dm 057 cm “ 57'm : 570 km
. S5.7cem S7cm 23 m W7 mm
« N : N .
1 mm 40 mm |4 km_ 10rh | 4 km 1 dmﬂ 4tm = 01 il
230km ~ 2.3om 2300 min 023 km
. . Eump‘le: 4 cml4'mm' 400 m |4 km
.- . .:, . . . :' 5.7 km * )
- .5700 m
- - . )—\”
' " 44 T '

a

4
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. 3 N ’ hd ' B ' )
.~ * l
.- . r e .
: -
_ 57 km ) ' ' ’
. %
3
- N
101 m 4m ' - )
~ 3
/ - < .
. .
13 » - : -
.23 km _ : ]
-
- ) < )
L3 ' - [ 4 . . \
)
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erms in

Circle each term you find, They are:

| 1ott to right

T/C]

4

up and down'

or 5ngled

R

b

O} =4, M

i

Across
4. This metric prefix represents X 1000.

\'5“ Use this metric unit to measure

ass or weight, '
7. Speed limits may soon appear in
both miles and thisunit, - . -
10. A girl’s hame but aiso the prefix
1/1000 in the metric system. .
11. Anindustry that wasn't short
sighted when it came to metrics.
14, The prefix representing 1/10 of a
meter, liter,or gram, '
16. A mercurial messenger—the metric
scale fortemperature.
18. Necessary temperature for a snow
fall,

Down .

1. At.100 °C water is’likely to___~

2. The symbol for the metric measure-
ment you might find on a package

of meat. -

"619745.C. Panney Comoany inc. Educationsi Retations Deperment FeitWinder

‘| 3. Write the symbolfor 1/10000fa =

meter and you'll have this answer.
6. ‘An industry racing to the métric
challenge.. ‘

.8. This word would describe your con-

dition if your body registered 40 °C.

.1 | 9. Thestate that initiated the dual

measurement look on its highways.

10. A little longer than a yard Is a good
description for this metric unit,

12. Legend has it that the length from
heelto_______ of some king may
have established our customary foot.
13. Uphill or downhill, manufacturers
of this sports equipment have already
gone metric. .4 -

14, This metric pl%ﬂx represents X 10,
15, Describe the weather.at 5°C.

17. Abbreviation for the international
metric system. :

Metric Activities

" » Become involved! Encourage others
to get into the metric swing. Construct
posters, wall hangings, mobiles, etc.
displaying metric information, Natu-.
raily, use metric measurements.

* Run a contest in your communityor .
school. Have people guess the weight
of a jar of coins, & sack of peanuts,

or the volume of a jug.of water in

metric measurements.

» For a long-term project, set up a
weather watch recording the tempera-
ture in degree Celsius. With changes

of weather.and season, you'l! learn *

the Celslus sc,alq. B
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METRIC COMPETITION - AN OLYMPICS OF UNDERSTANDING

) . , %

The fo]]owing activities are designed primarily as "ice breakers"

to encourage group interactidn. A1l workshop participants wi]i be

expected to participatg in the\group activities to share in the learning

gxperience. The ahtivities'are for fun and learning. Teachers are
encouraged to adapt the activitié?’?;r'their own classroom use.

<

N~

SQUASH

Supplies: Balls of clay of equal mass (3 to 5 cm in diameter),
centimeter grid paper. Divide into teams.‘ Select a volunteer from edch
team. Vo]untee;s §ﬂ9y]d remove jewelry and watches from "squashing"
hand. ace the clay ball in the center of ‘the grid-paper. Each \
contestant is to hiftthe ball one time;with their hand (fist or open
hand is ok), str1v1n§ to spread thé clay ball over the largest possible

area. ‘Pressing or leaning on the ball is illegal - one "squash™ per

AN

ball. Don't miss the ball! . In measuring the area, partial squares are

counted as complete squares. Remold your ball and repeat with another

volunteer. Add individual scores-for team scbre.e The ]afbest covered

area wins. -

5

FIREMAN

-

Supplies: Container of water, eyedroppers, metric graduated ’

cylinders or beakg?s, paper-towels. -

"‘Divide into teams. Team members are tq(;ransfer water from a large
container on one side of the room t0 smaller graduated containers on

the other.side of,the‘room in a_ specified period of time. Winners are

\
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those with the most water in their graduated containers The floor

may become wet and slippery so be careful,

“

. ) N
ROCKET T . N

Suoplies: Wrapped soda straWs' a metric tape measure.

Divide into teams. Each contestant will mark the straw wrapper so
they can identify their own. Remove one end of the wrapper. When
given the word, all contestants will blow through the straw aéf.’rocket".
the wrapper as far as theyycan The straight line distance is measured,.
added for each team, and the greatest measure is the winner,

JAVELIN - & version of ROCKET _

Supﬁlies: Soda strams a metric tape measure. !

This time toss the straws, running starts not allowed, 1ike a :
Javelin and measure the distance.
MASSIVE

Supplies: None

Divide into teams and select one volunteer from each group, The
volunteers will come to the front of the room and stand as a group.

The remaining team members will estimate the collective mass of the
volunteers, in kilograms. Closest estimate wins. (Since most volunteers
will know their mass -in pounds simply add their mass and convert

this combined figure into kilograms).

'd . -

STUFF-A-METER ' -

Supplies needed: Metre stick, or tapg,'chalk. . '

Divide the class into two groups. Mark two square metres on the
L4

48
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floor. leqye about two metres space -between. The object of this game

must -have both feet on the floor. inside the square - arms and bodies
may hang over the side. Hinning team is the one with most people in

the square metre. >~ ‘

PIN-UP '

" Supplies: Metrié tape measures, chalk.
Divide into teams. Select a volunteer who will have his/her
measurements (bust. waist, hips) measured by the rest of the group

=

Draw 2 cartoon ‘figure on the board and label BWH¥on the figuré\to

correspond to the measurements of the volunteer. C(lass will vote on

’the "hest" combination.

~

THE LONG AND SHORT OF IT

§upp11es: Chalk, metric tape measurés.

! ',Divide into teams. Measure the height of each person in the

groqe. Add these heights for a group score. Tallest and shortest

s

combined score are ylinners.

HOT *N COLD o T e N

-

Supplies: Containers for water, 1Ee, metric thermometer:
Divide into groups. Groups will estimafe the temperature of a

container of tap water and one of ice water. 'Closest esfimates win.

e ’
VBw

L

FEET 'N MORE FEET

A

Supplies: Metric tape measure. o .
Divide into teams. Have each member stand foot to-foot each person

in a row. Measure the length of feet in meters (no pun intended).
. . - ! N
Longest, or shortest, measurements wins.” L o
\ e ) ) h
: 49 .

60

- sER

"is to fit as many people as possible 1ng the' square. All contestants — -
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‘craftsmari/woman in your s!tcific trade.

e

ACTIVITIES AND DISPLAYS TO PROMOTE STUDENT UNDERSTANDING

* ORGANIZE ‘A METRIC INFORMATION CENTER

ColTect metric catalogs, articles, pamphlets and books to
serve as reference materials. Set up a metric resource center in \

your classroom or library.

-
~ .

" METRIC MEASUREMENT DISPLAY

Set up a display of metric and customary measuring tools to

illustrate the relationships and differences between them.

e a0 By -
.
\ |

a

METRIC PRODUCT DISPLAY

Select common everyday products, i.e., canned goods, soda

. bottles, other grocery products that are labeled in metric and

customary measure. I]]usfrate the'difference between "hard" and

*soft" conversion. ' )

LR PR

METRIC TOOL DISPLAY

]
L

Set up a display of métrip and customary tools used by the ,

METRIC, TEMPERATURES X . ’ )
Discuss Celsius with your Studentsl ‘Encourage them to think

metric by discussing common temperatures in degrees Celsius.

[

" 50
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For example:
‘Water boils at 100°G¢ :
e '
Body temperature is 37°%C
Water freezes at 0°¢c
Discuss whether 25°C°would be beach or snow skiing ‘weather. Discuss

\
.

the merits of the metric system.

* MAPREADING
Glué a road map to cardboard. Design and cbnstruct a kilametre
rdéer (must be the same scale as the map - cbnsult the legend) that ‘
is 19nglenough to reach any place on the map. Attach the ruler to
” the map so that it is moveable. “Locate the origin (o) on a-major -
city (i.e., Miami) so that students can measure a straight line ’
distance to other cities. Make a list of cities and encouragg,students

to determine the number kilometres to these cities.

VOLUME MEASURE

Glee centimetre grie paper all over a ciéar ng. small sﬁoe box
¥nd other:sma]l boxes. Have the‘phf]dren estimate then actgal]y il
determine the volume of the boxes. - |
METRIC FASTENERS _

Dispiay various metric end'customany fasteners{ nuts. bolts, ‘
etc.. and the tools*used to fasten them. A]]ow the students to compare
the metric and customary fasteners and too]s to determine the subtle

differences. Discuss why the tools and fasteners are not 1nterchange-

able. : K .

51
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‘ . METRIC SHOPPING' . | . -

. Have students look for metric materials in their homes or as
they shop. Have them bring empty containers andfother metrically
mprkga\matérials to class. A contest coufd be made out of this

~ exercise by dividing the class into groups and having them seek

. 3 ‘
varied items.
[l
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The gram is the basic unit of weight in the metric system.‘._.~

& e
A nickel weighs'5 grams.
A penny weighs 3.11 grams.
8 common straight pins weigh about 1 gram.

-

RIS S -

A balance scale

sfra,7h£en¢ d .
4#' Pé/)¢r' .,l,,.

::1.1// box

— - DN
& - M .

o Use a balance scale to compare the weights'of these objects.

R I How many paper c]1p$ wexgh just about as Tuch as a n1cke1?
+ *About how much does a paper cTip weigh?

2. About how much notebook paper weighs just as much as a .nickel?
(Hint: Use pieces with an area of 100 square centimeters.)
About how much does a square centimeter of notebopk paper weigh?

-

.
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ARE YOU READY FOR METRICS?. (PRE-TEST)

-

Please fill in the correct answefs:

1.1 ounce = _____tablespoon(s)

2. 4 ounces = ____ gill(s).

3. 16 tablespoons = ____Tphb(s)
<4, 32 ounces = _.» quart(s)

-

5. 105 quarts - _ bérfe](s)

—6+~ 1-cord = cubic foot/feet

| 7. 4 pecks = bushel(s)
8. 1 bushel = quart(s)
v 90 1 peck = quart(s)

10. 1ton=__ pbund(s)

11. 16 ounces = pound(s)"

12. 1 dram = grain(s) X
13. 12 inches’= fopt/feet
14, 1 rod = foot/feet '
15. _feet'= 1 mile ‘
6. ‘yards = 1 mile— - ———

' 4
17. rods.= 1 mile -
18. cubic foot/feét =] cdbic yard

(o “o '
) i
54
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. Correct your answers to the Pre-test:
- o . N
1. 2 tablespoons 10. 2000 pounds
2. 1 gin ¢ 11. 1 pound
3. 1 cup . 12. 24 grains
“ 4. 1 quart T ¥3. .1 foot -~ .
B /5. 1barrel - 14, 16 1/2 feet
6. 128 cubic feet s 15, 5280 feet
7. 1 bushel . 16. 1760~yards '
8. 32 quarts, 17, 320 rods,
’ 9. 8 quarts - , ©,18. 27 cubic feet
)
Scoring: - .
) . 18 - 16,correEt: ) CONGRATULATIONSl You really know the customary *~
. ~system, but you'd better get ready for the metric
— T system anyway. It s coming! .
15 - 11-correct>  PRETTY GOOD! 1; may be difficult to adjust, but
1 : : . _ ... you-have-only about one-half of what you already
. know to. forget!
. il *
10 - 0 correct: LUCKY YOU! You have almost noth1ng to unlearn.
N ‘ ou'll love the metric system! : -

\

' Source unknown. o ~.
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T METRIC SYSTEM PRE-’PS%T-TEST

.
o

‘ 1. Ametre is equal to: . ' ’ /

'A) 10 centimetres . ~
B) 100 centimetres .

v C) 1 ilTimetres .
< D) both Aand-C : . -
- E) both Band C
* ”~
2. Tpe'length of the pencil is about: o
' .. 3 j .
S = —
F) .15 millimetres -
Gg 15 centimetres -
H) 15 decimetres
J) 15 metres
3. The symbol for kilometre is: -
A; KM .
. B) k. ~ ., >
: C) km - — N . -
-D) Km _ PR
.E) Km. -
4. The area of the regtangle shown is: g
F) 10 sqifare centimetres . - ‘ .
. 6} .100 square millimetres T . 2cm’
H) 14 centimetres L 1 '
. J) 1.4 décimetres ] . g : ~ :
> K) both F dnd G _ T . Sem -
. ] ;"qf v, e
" S Oﬁe square metre is equa] to RV S 3.
A) 10 square dec1metres - & ’;) S T '
"-B) 1000 square decimetres . CoL e T et
€) - 100 square oefitimetres . 3 . .
. D) 10 000 square cent‘etres .
oLl E) bothAandCA,- . v
. - : % L .
6. The ﬂmume of the bo& s?um is: £ -
EPR) A 3cm
. F) 096cub1Cmetreg,, L : e o e e e -
. .&6). 9:6 cubic metre$ T .~ T g .
r " H) 9.6 cubAc centimetres .~ 7 b ¢, "
L »"J) 96 cubic centimetres R S By 4cm
K) - both F and J L .
R . SO G - .
o B Y ‘ N ;o scale. :
P R < . R .:) R . . )
o e ww o 8 67 s
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7. One litre 15@1‘ to: ' 140 Jhe prefix hecto means:
R & ’ .
. Ag 1 cubic decimetre . F) 0.0
10 cubic, centtmetres G) 0.1 .
C) . 100 cubfc centimetres , H) 10 - -
D) 1 000 cubic centimetres ‘ Y J) 100 ‘
al E) both A and D ‘ - K) none of the above———.
8. One metric cup is equal to: ' 15. 18 cnd = nmz <
TNF) 100 millilitres * .. | " A) 15 000 000
G) '250 millilitres . B) 0.15 .0
H) 500 millilitres . C) 15 000
J). 750 millilitres 5 , D) 0.015 L
. o "'E) none of the above - wloee
9. Nater; fir‘eezes R _ 16. Comfortable room te er:at‘rei\ might’ be
. . . 3 ~i -‘
.A) -32 o - o OF), soc 1
8) -10 ‘< - 6), 25 k
c) 0 S : H) 550C ] o
D) 10 - ) 15% \
’, E) None of the above . : : K) none of the above ~ . \. ~
.. 10, The ki'logram is used to measure: & 17. Which represents the ’;argest Area? .
F) length . . B A) 30 hectares S e
. G) volume ) ) o - B) 300 ares, .- - b
H) capacity . . e . C) 3000 en®, -
J) mass : v D) 30 000 cm : \
. Y. i S , A .
11. A ton (tonne) is equal to; - .. -18. A roast m1ght we1gh , )
ALl 000 oo T F) .5 mg e
000 kﬂograms . S G) 500g
C) 1 000 grams - e <, . H 3 kg -
D) 2 000 grams . - J) 20 kg . SR
E) none of the above ., . '
12. A newton is equal to A kildnewtons ‘ -19. The capacxt.,y of a car's gasohne tank .
' {“ s Ly might be:
e 3;17 1000 , ° A )
. 100 . R . * - A) 60¢
." H) 0.01 T B 62
ey -J; 0.001- : . , cg;o.s me o
- . K) <hone of- the above . B o D) 600 me . 3
AP ‘ L , . . .
Y13 23 me= km ¢ . 20. _.The symbol for the prefix mega is: |
T J ’ ! o /'
A; 230 . ) ’ . » F; m R ( L
B) 0.23 : ) 9 G) Mg - .
“C) - 23 000 ‘ H
D) 0.023 ‘ . . 3/1'
. E) none of the above » K) none of tRe-above ..
K3 ’ /‘. - . ~ ’ | ' \
- - . ) . - o
< . J *57 -, . R .
'*.' 68 - .
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//vree/vﬁ TIONAL sysmz// OF wwrs (1)

Seven Base Units ,'

- I-Metre: Unit af /engt/z

2. K llegram. Unit of mass

3. Second: Unit of time = .
4. Ampere:, Unit of electric current
&. Celsius: Unit of temperature |
6. Candela: Unit of /ummeus mtensﬁy
/. Me/e Unit of emeunt of substanee

i
. USOE SPONSORFD PROJFCT NO V257008
GRANT NO O LGO72.1068
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1 agh the metric.s stem
there isa deflm e relationship
between units

| CApAcm

s one kilogram
of pure water
at a temperature
of 4°C.
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L " length is-a measure of dis.'t.a‘nce.
| METRIC
- | 1 kilometer = 1000 meters

1 hectometer = 100 meters
"~ 1dekameter.« 10 meters’
1 meter - 1 meter
1 depci'meter = 0.1 meter
-1 centimeter = 0.01 meter
1 millimeter = 0.001 meter

’ﬂ]ﬂﬂ millimeters = 1 meter
- 100 cgntim"eters\- 1 meter
1000 meters = 1 kilometer

. CUSTOMARY
12 inches = 1 fcot |
| | - 3 feet = tyard T
» . N . -, 36 inches =1 yard
| | 5280 feet = 1 mile -

62
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. .- Volume is a mé?éure” of space occupied.
| . . METRIC )

1 hectoliter = 100 liters_
1 dekaliter = 10 liters
1 liter = 1 liter

1 deciliter = 0.1 liter

J 1 centiliter = 0.01 liter s
- 1 milliliter = 0.001 liter -
© 1000 milliliters = 1 liter
B

- CUSTOMARY

LN . 2 cups = 1 pint. ¢ g
2 pints = 1 quart ;
~ - ~.'4 quarts = 1 gallon-
. | 8 pints = 1'gallon
.
- . 3 P
. ' L . ' . ' 63




MEDICINE MEASURE

-

16 fluid ounces
| pint
2
) | .
g, [ 4
AN ' .
® . , )
v ’ B ] .
* : . .
v 64 75 -




METRIC

0o¢
100¢
200C
| "300¢
3700,
-| agoc

7 1000

Temperature is a measure

;of hotness or coldness. -

- freezing ‘point of water .
a warm winter day
. -a mild spring day .

quite warm--almost hot

heat wave

- boiling point of water

a

FAHRENHEIT

320F |

50OF
680F
8GOF

normal body temperature 98.60F

1040F

2120F | |

\"




METRIC TEMPERATURE (DEGIZEE CELSIUS)
| WATER BOILE —>[— '

BODY TEMPERATURE 37 °c

. >
) . ".
. v




- [_”"THERMOMETER SCALES——
" FAHRENHEIT CELSIUS :

CONVERSION TA

oF o

TO CONVERT
FAHRENHEIT |
TO DEGREES

CELSIUS, . |
SUBTRAST 32. &

MULTIPLY BY 5/9.

S

{

109.4

107.6
" 105.8

.0 —— 40.0

104
102,
101.3
a1
100
99
o8

797

9 6.
95.0

93.2

'37.5

TO CONVERT
DEGREES CELSIUS
TO FAHRENHEIT,
TMULTIPLYBY 9/5
AND ADD 32,

C.
J
N N

..,\ 287
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PEANUTS - - - . . - By Schulz
THERE ARE TEN MILLIMETERS INONE 1| .-
CENTIMETER ...ONE HUNDRED CENTIMETERS

IN ONE METER AND ONE THOUSAND
" METERS (N ONE KILOMETERw. -

I CAN'T
REMEMBER
ALL THAT!
WHAT ARE

.| FEET FIGURED QUT, MARCIE.\ ON BEFORE .
, NOW, THEY. THROW METRICS | YOV KNOW
i| | AT Us! L 60 CRAZY! [
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INDEX OF METRIC INFORMATION SOURCES .

\\ ‘ : The follgwing 1nfor&§tion'is’provided by: . ﬂ
- ; .. National Codncil of Teachers oijathematikga‘
1906 “Association Drive, Reston, Va. 22091-
© °  (Decefiber 1978) p o
’ ang is duplicated here with permisékon.
BOOKS, WORKBOOKS & POSTERS. . . . . . e AP O
MANIPULATIVE AIDS & KITS, « . e e e e e e e 74"
TFILMS & FILMSTRIPS. . . . . . . . e e e 77
FILMLOOPS & VIDEO-CASSETTES . . . . . o o o . . . .. e 79
SLIDES & TRANSPARENCIES . . . . . . . . e R
' AUDIO-CASSETTES & RECORDS .". . . e 80
PERAIOQIE:ALS/& R%f9hTs_ AND PRNPHLETS . . . . . . R s
CGAMES . ... ... R e 82
DUPLICATING MASTERS . . . . . . .. . .. pe e e e g2
LEVELS o ‘ .
T = Elementary I = Intermediate S = Secondary'

P = Post-Secondary & Other
TITLE CATEGORIES « .

S

Category lug Line 1 | Category,z = Line 2 EateQOry 3 = Line 3

v

. b >
» " .
v
° h_; -
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] '{ -
¢
A )
— F] /
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, WORKBOOKSZ,. & POSTERS3

A&i?ﬂ Math Auacuto&, Inc . Calligraphic Concepts
/ 1358 Dalton Dr . 6505 Windsor \Island Rold N

. .

\!u;enc,'OR 97404 v -2 . . Salem,” OR 97303

Activity Resotrces Co‘, Inc . The Ctr for Open Learning
x 4875 N ' & Teaching Inc/PO Box 9434

“Hayvard, CA 9454 Berkeley, CA. 94709 |

< -

Adduon-ile:lcy (Canada) Led ° Center for Vocational Education. /
~ 36 Prince Andrev Place ’ :Ohio Stlte Univ/1960 Kenny Road
. Don Mills, ON M3C 2718 . Columbus, OB 43210
L at
Mdi:on—"eslg Publuhxug Co. o ' The Child's World
2727 Sand Hill Rd ; 1556 Weatherstone La/PO ¥ox 681
y Menlo Park, CA" 94025 © . . L Elgin, IL 60120

.
'

"Allyn‘é Bacon, Inc - ) Clearvue, Inc *

* 470 Altadtié Ave A . 6666 No Oliphant Ave
#Boston, MA 02210 . ‘' Chicago,<IL 60631

Amerjcan Book C) .v . . Collier Macmillan Canada Ltd
450 West 33d St . 1125 B Leslie St
Nev York, NY 10001 7 Don Mills, ON M3C 2K2
3 .
American Dairy Queep Corp : , The Continental Press, Inc
- PO Box 14312 . ) T 520 E. Bainbridge St
Dayton, PR 45414 . . Elizabethtown, PA 17022

American Eduoltxonll Films ° . Copp Clark Publishing ¥
132 Lasky Drive 517 Wellington Street West
Beverlv Bills, CA 90212 : . Toronto, ON M5V:IG]
1
. American Home Economics Assoc Creative Associates -
» 2010 Massachusetts Ave, NW - PO Box 2207/8001 Cefoeo Drive
Washington, D¥ 20036 - ~ 1 - Rockford, IL 61111 :
M Fa . n ¢
American National/Metric Council ¢ ) Creative Publications, Inc
1625 Massachusettls ‘Ave, NW e Vo PO Box 10328
Washindton, DC 70036, _ Palo Alto, CA 94303
. . . 5 . R
American Nat; Standards Institute-. - Creative Teaching Auqcutes
1430 Brpadway P.Q. Box 7766 '
Nev’ York, NY ‘10018 ° : Fresno; LA 93727
- ”~

-~

o |

. [ .
Crestwood Bouse Inc |

PO Box 423. ’ ~
Martkato; MN 56001

' . Ann Arbor Publishers, Inc
PO Box 388 - .
Vorthxngton‘ OH “43085 - .

t 1w “n
Vv

‘l'hms Y. Crowell Company,
‘10" Zast°S3d Sereet - °
Rev York, %10022 .

Baker & Taylor Co
6 Kirby Ave .
Somerville, MJ 08876°

w4 w»n

A Balla & Company +  Cuisenaire Co of America, Inc
2078 Integrity Drive N . , 12 Chureh Street: * . s
Columbus, 'OR 43209 .- = - . New Rochelle, RY 10805

\ ' ) -l .
Barron's Educational:Series, Inc ; Damon/Educational Division
113 ro:my: Park Dr ., . 80 Wilson Way

y, ,NY 11797 Q. Wedtwood, MA 02090 ~

Rita Brey - . " Delmar Publishers. i

18750 Five Points ° o 20 Wolf Road

UDetroir, MI 48240 Albany, WY 1220

Bmks’Cole Publx;bxng Co ; Denoyer-ccppert Company

540 Abrefo, St ’ ) ) 5235 Ravensvood Avenue

xon:eny, CA 93940 - Chicago, IL 60640

Burgundy Press o . Dovelomnn.l Learning Materials
2.0, Box 313 4 7440. Nq;.chcz .
Southnpton, PA 18866 : lhlu,' IL 60648 . .

- .

Cahfornu State Dept of !duc * . Dick Blick Company
121 Capitol Mall ) "PO Box..1267
Sacramwento, CA 95616 Gllﬂburg, IL, 81401
- .
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Dixie/Marathon Prod Hampton and Associates
Div' Amer Can Co/One American Lane 636 N Lincoln Avenue
Greenwich, CT 06830 X * Hinsdale, IL- 603‘2;‘

.’
o~
_Doubleday & Companv, Inc - - Harcourt Brace Jovanovich, Igc
“$01 Franklin Avenue . School Dept/1372 PeachtreeSt, NE
.G:rde?‘gftv. NY 11530 - + Atlants, GA 30309 . ‘

EdMediaTec, Inc’ .Hnwthorne Books, Iné
260 Madison Avenue
New York, NY 10016

‘ D C Heath & Company'
125 Spring Street
NJ 08007 : Lexington, MA 02173

c'al Teathing Aids/Div of - Home Ecoddﬁics Educatxon Assoc
A. Daigger/159 W Kenzie Street . 1201 16th St, NW
Cbicago, IL 60610 i . Washington, DC 20036

EdhcuIQpre, Inc
3184 J Airway Avenue
Cost’s Mesa, cA 9262§

ENRICH, Inc Hyperbyﬂhmicf
760 Kifer Road PO Box 392 ¢
Sunnyvale, CA 94086 Santa Fe, NM 875

EPM Publications Ideal School Supply Compa
1003 Turkev Run Rd 11000 S Lavergne
McLean S VA 22101 - , . Oak Lawn, IL 60453

ERIC/SMEAC Infor Ref Gtr/Ohio St Imperial InternatleLearnxng Corp
Univ/Coll of Educ/l1200 Chambers PO Box 548
3d floor/Columbus, OH 43212 » Kankakee, IL 40901

Fearon/Pitman Publishers, Inc . .. . Instructo/HcG£;w-Hill ‘
6 Davis Drive Cedar Hollow &.Matthews Hill Rds
Belmont, CA 95002 Paoli. PA 19301- ,
. Féderal Reserve Bank of Mnmn * The Instructor Puby Inc,
250 Marquette Avenue > Instructor Park/7 Bank St
‘Minneapolis, MN 55480 : Dansville, NY 14437
- % “ N .
GeoBooks . : d INTERSTATE
171 -2d s:ree:[Rmﬂﬁpl Printers & Publishers, Inc-
San Francisco, CA 94105 Danville, IL 61832
< e ~
. Ginn & Go . . s J J Keller & Associates, Inc
191 Spring St . 145 W Wisconsin Ave
Lexxngtdn, Ma- 01273 Neenah, W1 54956
. o . .
An:cn Glaser o Kent Educational ,Services
1237 Whiznev Road o Po.gox 903
Southampton, PA 18966 +Oviedo, FL . "32765,

Globe—Book'Coupany, Inc . , Laidlaw Brothers
175 Fifth Avenue, . Thatcher and Madison ¢
New York, NY' 10010 . River Forest, IL 60305

Gram's Cookbook * ’ LaPine Scientific Coumnv°
Box 194. ' 6001 South Knox Avenue -
Aurora, ON 114G 3H3 vChigago, IL 60629 -

Great fde131 Inc. . ; Leigps:ershjre Learning Svstems
-4Q Oser Avenue . . - Chestnut Street .
ﬂnuppauge, N? 11787 : . Lewiston, ME 04240

Great Plains Nétl Instrucgional s * ’ . Lerner Publications Companv

. Tslevision Library/Box 80669 . . - 241 First Avenue North
nmcom, NE 63501 o Minneapolis, M¥ 55401

GW School Supplv . d . Mafex Associates, Inc
PO Box" 1%, ° . 90 Cher?fy Street
Fre;no, cA 93707 Johnstovn, PA 15902‘
J L thnett Couplny - : The Math Grouo, Inc g
.+ 2393 Vauxhall Road 2 396 East 79th St
. Union, NJ 07083 . Hinne‘pol}s, MN  554CC

’
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-’ Math-Mastar . ‘. EIS Thomas Nelson, Inc
(P Box 1911 , EI . 30 E 424 Street
R . Big Spring, TX 79720 E’ 1S New York, NY 10017
T L ’ McGriv-Hill, Inc ; EL New American Librarv
1221 Ave of the Americas - 120 Woodbine Street 9’
New York,” NY 10020 P .- Bergenfield, NJ 07621 .
- ’ ’ ’ .
MCTM Publications ---- Orange Countv'Dept of Education
. Box 16124, ELlsS 1250 South Grand Ave
* Llansing, ‘MI 48902 ] Rk Sinta Ana, CA 92705
® e Media Materials, Inc ---- ‘ Par¥¥ ind Math Company
= 2936 Remington Ayve . ELS 954 Idlewood Drive ,
. ' _ Baltimore, D 21211 ‘ ==~ . San Jose, CA 95121 T
° * .
’ ., ., Charles E Mefrill Pubhshmg Co S . Pathescope Educational Media, Inc
1300 {Alum Creek Drive E0 71 Wevman Ave
T Columbus, o 43216 L ER New Rochelle, NY 10802
* Juhan Messner. Div of Simon & E ) Pauper Press
~ ©, Schuste¥/1230 Ave’ 6f the Amer - - .- Box 303 © ..
~ . New York, NY -10020 - m Two Rivers, WI 5424l
. T. Metric 3ook Company” .S J‘C‘Penney Co, Inc
fe « PO Box 75663 --=-- 1301 Avenue of the Americas
Los Angeles, Ca '90075 - - -- New York, NY 10019 C
l -
Metric Commission (Canada) P Perft2a~Grim Publications
30! Elein St - === 2191 St C
Ozczawa. ON K1A OHS . . P Dubuaue,' IA 52001
e Metric Consultants EISP S G Phillips, Inc
¢ 21720 ¥ North Avenue - === 305 W 86 Street -,
v . 3rookfield, WI 53005 \\ - - =-- New York, NY lOOé& <4
- - Metric Genie Co& , e EISP ~P1cket: Industnes[386 N
P0 Box 305 - = Frontage Rd/Rio Rico Industrial Pk
' . Corte Madera, CA 94925 . --—- . Nogales, AZ 85621 )
8 1 ’ .
' Metric Teaching Aids ---- . Polymetric Serv Inc/AMJ Pub Co Inc
8ox 5616 E te PO Box 847
. Redwood Citv, CA 94063 E - Tarzafl, CA 91356 -
L)
Midwest Publ:','cunor;'s Co, Ine - ELIS ‘ Prakken Publications, Inc
PO Box 129 . . ¥ , ELS 416 Longshore Drive
- Trov, MI 48099 .- : Ann Arbor, MI 48107
) " - -
Milton-Bradley Lo Y . - - { Prennce-ﬁall Learning Svs. Ing
Soringfield, MA 01101 + - P.0. Box 47X
~ E1 Englewood Cliffs, NJ 07832
<, ’
. . Modern Math Materials EISP Prentice~Hall Media, Inc
T . 1658 Albemarle Way EIS 150 White Plains Rond
Burlingame, CA 94010 E I:S . f Tarrvtown, NY 10591
- - . .
- Monarch Press/Simon & Schustar ---- Prindle, Weber &,Schmidt
! B1dg/1230 Ave of the Americas ELS 20 Newbury Strees
. +New York, NY 10020 - Boston, MK 02116
. IS A A . L o
° NASED .., "’ .--- Random House Inc
) 4 » Junesville Avenue + I8 291 East 50th St
ot Fort }:kinson, Wl 53538 . --- New York, NY 10022
, - . ¢
. 0ffice of Technical Pubs/Natl Bur --=- Reeves Canada Ltd ’
of Standar ‘VLS Deot of Camerce - --- . 100 Dolomite Drive
Vuhm;ton "DC 20234. EISP Downsview, ON* M3J 2N3
. .
Natl Council of Teachlrs of Math . P ) Ronningen Metric Companv
- 1906 Assdciagion Drive - -~ PO Box 1869 - - .
‘ Restor’, VA 22091 < E Sun Citv, AZ 35351
. . » ‘ .
i . - Sadlier/Oxforg, Div W H Sudher
11 Park Place * - .
" New York, NY 10007 , A
N .
, Nunonll Textbook Comp nv . ¢ . &  Howard W Sams § Co, ‘nc
. . . 8259 Niles Cénter Road .-, 4300, West 62d St - °
"L ’ Skokie, IL 60076 - Sl N Indianapolis, IN 45268 .
. B e . e ] , - ¢ . M 4
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" ¥ed York, NY

4

’

‘20100 Massachusetty Ave, MW E
. ﬂa’han;:Oﬂ, D¢’ 20036
. N 4

‘Teaching Aids Companv

Sargent-Weich Scientific Company

- 7300°N Linder Avenue

Skokie, IL 60076« ‘

'Schoiastxc Magazines, Inc
.50 West™ 34th St

New York, NY 10036

School & Pre-School

Supply Clr Inc/5501 Edmondson Ave
Baltxnorﬂ MD 21229
Science Research Associites, Inc
155 North Wacker Drive

Chicago, IL - 60606

. Scott, Foresman, ‘nd Company

= 1900 East Lgke Avenue
Polenview, IL 60025

Sco;t Resources, Inc
P.0. 3ox 2i21 %
Fort Collins, CO 80522

Sitver Burdett Co

. ”

250 James Street
Movristown, NJ 07960

The Smallstate Companv
PO Box” 796
Warwick, RI 02888

Society for Tech Communication
1010 Vermont Ave, RW
Washinggon, DC 20005

Spectrum Educ‘al Supplxes Ltd
8 Denison Street
Markhanm, gyv L3R 2P2

SRS Productions, Inc N

4326 Ellenita Avenue
' Tarzana, CA 91356

Sterling Publishing Co, Ine
419 Park Ave, South

Teatchers

PO Box 398

Manhattan Beach, CA 90265/
Y

925 South 300 West

Sait Lake ity, UT 84101 °

'

10016 ,/ - )
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Teaching Resources F%lms
2 Kisco Plaza ,
Me Kisco, NY 10549 '
Technical Informgtion Services

PO Box 24A34/Westwood Village Sta
Los Angeles, CA 90024 ¢

M Vi;ual Products
3 Center
St Paul, MN 55101

Troubador Press
385 Fremont St
San Francisco, CA 94105

US' Armv Recruiting Command
Educatich Liaison Division
Fort Sheridan, IL 60037

Varner & Associates
4641 Richmond, Suite 500
Hous:gn, X 77027 .

Visual Materials, Inc .
2549 Middlefield Road <.
Redwood City, CA 94063

¢ -

Vogel Bgok Co

PO Box ]03 .
Bellevué, WA 98009

J Weston V;ich, Publisher "

Box 658
Portland, ME 04104 °

Franklin Watts '
730 ‘Fifch-Avenue -
New York, NY 10019

Weber Costello Company

1900 N Rarragansett
Chicago, IL 60639 .
estern. Learnxng Lnboratorres
PO Box 284

Culver City, CA . 90230

John Wiley & Sons, Inc 4
$05 Third Avenue
New York, NY 10016 ° .

Willow House Piblishers : \\‘(
111 N San Joaquin Stteet

‘ Stockton,, CA 95202

&

°

Acme United Corp
100 Hicks St
Bridgepoffr, CT ,06609

Activity Resources Co, Inc
Box 4875 . P |
Havvzrd, CA 94540

Adﬂxson-ﬂesley (Canaﬁa) Ltd
36 Prince Andrew Place
Don.Mills, ON M3C 278 .

Addison~Wesley Publishifg Co
2727 Sand Hill Rd “
Menlo Park, CA 94025

,American Hone‘Economxcs Assoc

z1spel

* v

MANTPULATIVE AIDS! & KITs?

A

N

. . N . *
Audiotronic# : .

7428 Bellaire Ave ‘o,
North Hollywood, CA 91605 -’

. Baker & Taylor Co
6 Kirbv Ave -
Somerville, NJ 08876

ABallaé Companv,
2078 Integritv Drive R
Columbus, OH 43209 . ‘

Barron's Educational Series, Inc
113 Crosswave Park Dr»..
Woodburv, NY 11797

. k4
Yyell & Hovell/av Prod Div
7100 McCormick Rd » .
Chicage, IL 60645 -
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) BFA Educational Media . -

! ---- Dixie/Marathon Prod -
_ 2211 Michigan Ave El W ’ Div Amer Can Co/Ope Amer Lane °
Santa Monica, CA .90404 oL - i . o Greenwich, CT 06830
" BHU 1 \ ELIS - . Doubledav & Company, Inc
23358 Hartland St . - - - : 501 Franklin Avenue
Canoga Park, CA 91307 . — Garden City, NY 11530
2 RN - ’
+ Burgundy Press - --- 4 EdMediaTec, Inc
?.0. Box 313 ) é ‘ R 4 PO Box 230 :
Southampton, PA 18966 . ’ Wilkes-Barre, PA 18703
o -
Campbell Soup Company Yo - - - Edmund Scientifig Co
Home Economics Dept/Campbell Pl Isp | 101 E Gloucester Pike ..
. -Camden, NJ 08101 . R Barrington, NJ 08007 M
Cariton Films/AV Media N T BlS . . Educ 'al Teaching Aids, Div of
. + 3800 ‘W Burleigh EIS ™= . A. Daigger & Co/159 W Kenzie SC
Milwaukee, WI 53210 . y Chicago, IL 60610
. The Ctr for Open Learning & o EIS !du;:ulture, Inc - °
. Teaching Inc/PO Box 9434 - - 3184 J Airway Avenue
Berkeley, CA' 94709 Lt ' . Costa Mesa, CA 92626
. Clearvue, Inc * --te -, Encyclopaedia Brit Educ'al C‘orp
. 6666 No Oliphant Ave EIse = 425 N Michigan Ave
. Chicago, IL 60631 : » Chicago, IL 60611
Collier Macmillan Canada Ltd EIS * ENRICH, Inc
1325 B Leslie St r o= - - b 760 Kifer Road
" . Don Mills, ON M3C 2Kx2 . ' Sunnyvale,.CA 94086 -
* . s ¢ l .
Coronet Instructional Media | --=2 GeoBooks .
- 65 East South Water Street. E 171 2d Street/Rm 401
’ Chicago, IL 60601 ’ . San Francisco, CA 94105
Creative Publications, Inc * E1-S ) Ginn & Co o,
PO Box 10328 - .- v 19! Sprjng St :
Palo Alto, CA 94303 . ’ Lexington, MA 01273
4 : - ! "
Créative Teaching Associates EI Great Ideas, Inc.
PO Box 778 . EI ° 40 Oser Avenue
b Fresno, CA 93727 . Bauppauge NY 11787
Creative Teaching Press, ‘Inc ’ - - GW School Supply . L.
" e 1900 Tyler #22 I 3 S PO Bo .
o So E1 Monte, CA 91733 , | . . . Fresno, CA 93707 .
Thomas Y. Crowell Company EI . T JL Hammett Company
10 East 53d Street - 2393 Vauxhall Read R
s . New York, NY 10022 o Union, NJ 07083 ’
' The C~Thru Ruler Canpany EISP . ) Hempton and Associates
6 Britton Drive .- 636 N Lincoln Avenue .
Bloomfielg, CT 06002, . * Hinsdale, IL °60521
Cuxse\uxre Co of Anenca, Inc'+ . EI D C Heath & Company:
12 -Churth Street . 1 125 Spring Street
Nev-Roéhelle, NY 10805 Lexington, MA 02173
‘ Dmon/tducanoml. Division EI S " Hobar Publications LY
, 80 WilsonBay . . ETD © 1305 Tiller Lane
Westwood, MA 02090 . . 4 St.'. Paul,«MN " 55112
¢ o, v N : )
+ DekecA-Music Company . ELl Houghton Mifflin Company
. . 355 Chateeu Drive e . One Beacon Street .
. LePorte, IN 46350 . ‘ . . Boston, MA 02107
. v . . . .
N Lt Denoyer~Geppert Company , E ' Ideal--School Supply Company
4235 Ravenswood Avenue I I . 11000 S Laversne .
Chicago, IL 60640 o . » Oak Lawn, IL 60453
- N P - . : ot
) , Developmental koaming Naterifls. .- .- . Imperial Internatl Learning Corp
. 7640 Matchez « : - EIS PO Box 548
. _ s Niles, IL 60648 . . A ; Kankakee, IL '60901
.ok - Dick’ Blick Company L EIS, - ; Instang, Books of Hetn.cl
T . s P.O..Box 1267 * EIS ° 9 South 9th St
Q ‘Gdlesburg, IL 61401 g » S Duncan. px 3533 « |
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+ Instructo/McGraw-Hill 1 . Milton-Bradlev Co * E 1
. Cedar Hollow & Matthews Hill Rds E1l % Springfield, MA 01101 A omm -
_\\? oli, PA l9?01~/ t LI '
Instructor Pub, Inc )4 -- —‘(odernq’ﬂath Msterials ' ----
Ipstructor Park/? Bank St - 1658 Aldemarle Way - EISP

nsville, NY 14437 Burlingsme, CA 94010

nternatichal Tétors .- - NASCO . . : 18
2303 Devonshire Street e EISP . Janesville Avenue . ‘ 18

) Chatsworth, CA 91311 . Fore AtkinseR, WI 53538
Jaydee Special/i.,:es * EISP Offxce of Technical Pubs/Natl Bur - = =-n
PO Box 536 ---- . of Stan/US Dept of Commerce EISP
Vilmette, IL 60091 i . 0" washxngton, DC 20234

K'cnbo:;!hy Educstional Service, Inc.,. - = - = National ‘Micrographics Association EISP
20 Box 3031 ° JE Assoc®ation/8728 Colesville Road ----
. Buffalo, RY 14205 . Silver Spring, MD 20910

Natl Science Teachers Assoc . —.--

LaPine Scientific Company 4
. 6001 South Knox Avenue EISP 1742 Connecticut Ave EIS
Chicago, IL 60629 Washington, DC 20009 - ’
. Leicestershire Learning Systems EIS? . Ohaus Scale Corp ot ) EISP
Chestnut Street EISPE '29 Hanover Road ‘ ¢ ----
Lewiston, ME 04240 . hY Florham Park, NJ 07932
A '
Libg leu:np Center . - B1SP Pathescope Educational Media, Inc’ -a--
.~ 3033 Aloma | ) . --—- 71 Weyman Ave T ISP
Wichita, KS 67211 New Rochelle, NY 10802 R
% Mafex Associates, Inc E1S Penta-Gram Publications . EISP
= 90 Cherry Street ' : ELIS - . . 2191 St Celia - ----
%, - Johnstown, PA 15902 : Dubuque, IA 52001 ° ; )
& . - ~
The Math Gtoup, Ine - EIS . Perrygraf Division of Nashua Corp EISP
s + 396 East 79th St. ‘ ----

2215 Colby Avenue : E ISP

Hine‘xpoli_s, MN < 55420 Los Angeles, CA 90064

: q;gho\ug»e,}T ‘ EI S Po’lmettic Serv Inc/m:! Pub Co JInc ISs®
Box 1911 - " EIS PO Box 847 ISP
Bxg Spring, TX 79720 + + Tarzana, CA 91356 . .
Media Materiats, Inc ," EIS - Prentice-Hall WMedia, Tne . " E
2936 Remington Ave ) r1s * ' 150 Whiteé Plains Road ¢ E
Baltimbre, MD 21211 . o . Tarrytown, NY 10591
- Medis Research Associates -=-- . Random House Inc -~---
1712 23d Street, SE " * E1I 291 East 50th St @ . EI
, 1”Snlea, OR 9730% : -, New York, NY 10022
) . Charles E Merrili Publishing Co . Reeves Cafbda Ltd BIS
. 1300 Alum Creek Drive E V- 100 .Dolomite Drive . ETS
« ', Columbus, OH 43216 ) £ Dovnsvxew, ON M3J 2R3 .
\Hgtric Book Company . ’ s Cos . Sltgent-ilelch Scientific Companv o E1 s
Box 75663 e - . 7300 N Lindér Avenue A &
Los Angeles, CA 90075 . : . ‘ Skokie, IL 60076 h
. " Metric Genie Ctmpmy Y . E1S8P ) Scholar’s Choice Ltd ---n
PO Box 305 % ---- v 1051 Clinton Street Y - ETS
Corte Madera, CA 9&925. |- ‘ Buffalo, NY 14206 it
. .
) Metric leseatch Asspedates - == ®Scholasfic Magazines, Inc 1
. PO Box 414535 ) P S0 West &44th St . ) E1I
Migmi Beach, FL 133141° . New York, ‘NY 1903‘6
Metric Teaching Aids” School & Pre-School Supplv Ctr Inc ' = = = -
Box_ 5616 . 5501 Edmondson Avenue - . EI
Redwood City, CA 94063 . " Baltimore, ‘D 21229 ’ -
Hg:n-xey Hctncation Systems SP Science Research Auocutc? Inc. EI, )
PO Box 541 D ~F - . 155 North Hacker Drive EI
Fenton, MO 63026 o 4 ' Chicago, IL 60606 S -
- , . K M . .
Metrix Corporation t . P Sears,’ Roebuck & Co/Cousymer Infor
PO Box 19101 - - Services/Dept 703/Sears Tower . - -
Orlendo, FL 32814 . . Chicdro, IL 60684 o
< ‘ . ) .- . ‘76 ' ) *
L w - . -
. . 88 L




<
.
0
4

ERI

JAruitoxt Provided s

o

Selective Cducational Equipment
(SEE) Inc/3 Bfidge St
Newton, MA 02195

Silver Burdett Co
; 250 James Street
< Morristown, NJ 07960

The Sasllstate Company .
0 Box 796 -
,Vlnn'.ck= (RI 02888 ¢

Society for Visual Educatiom, Inc
1345 Diversey Parkway |
, Chicago, IL 60614 A

Spectrum Educational éupplie’s Led
8 Denison Street .
Harkham, ON L3R 2P2

SRS Producticms, .Inc
4224 Ellenita Avenue ’
Tarzana, CA 01356

Sterling Plastics

. 253 Sheffield Street
Koun;ainside, NJ 07092
Teachers ’ a

PO Box 398.

Manhattan Beach, CA 90266

Teaching Aids Company
925 South 300 West s
Salt Lake City, UT 8610}
¥elex Communications Inc’
9600 Aldrich Ave S
Minneapolis, MN 53420

' 3M Vvisual Products .
3M Center
st Paul, MN 5510}
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Triman Ltd
Silica Road-Amington tnd Estc
Tamworth-Staffs-UK ‘577 4pT I

mm
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Troll Associates
320 Route 17
Mahwah, NJ 07430

™
(o]

Troubador Press E1I
385 Fremont St Y. -
San Francisco, CA 94105

USAF Bducational Affairs Divison NG

w

Randolf AFB, TX 78148 ! e - -

v
» .

US Army; Recruiting Command
Education Luxson Division - -
Fort Sheridan, IL ,60037

US Metric Association, Inc E1l
Sugarloaf Star Route : - -

Boulder, CO 80302 .

‘Varner & Associates o - -
4041 Richmond, Suite 500

Houston, TX 77027

Weber Costello Company . E
1900 N Narragansett .
Clu.cago, IL 60639 . .
wgs:em Leamxng Labon:ones

PO Box 284 :

Cplver City, cA. 90230

Xetox Educa:xon Publications ,
245 'Long Hill Road . E
‘uddle:ow, CT 06457 - -

- -

v

%

Addxson-‘leslev (Canada) L:d

36 Prince .Andrew Place ’
Don Hxlls“,' ON MIC 218 -

-Addison-Wesley Publishing Co
2727.San¢ Hill Rd ) <
- Menlo Park, CA 94025 <

Agency for Instructional
Television/Box A
Bloomihgton, IN 47401

3
[y

AIMS Instructional Media Serv, Inc
626 Justin Ave .
Glendale, CA 91201 M

A\ 4

American Educational Films L
132 Lasky Drive, .

Beverly ﬂxlla, Ta 9021 2

Baker & Tavlor Co
~ 6 Kirby Ave’
.t Somervim;, NJ 08876 R .

. ‘ Barr Films . / A
.3490 E Foothill Blvd
Pasadeng, CA -~ 91107 v

Best Films

PO Box 692/133% Camino del Mar.
%2, Delmary CA' 92014 .

°

BFA Edulational Media ‘ E1
* 2211 Michigan Ave " . E1l
Senta’ Monica, CA 90404 ¢
sret ’ .1
36 Washington Street: E1
Wellesley HillAs," MA T 02181
Stephen Bosustow Prodactions E1l
1649 1ith St ot . EaI
Smn Barbara, CA 90404
R W Btuce Company . ) --
212 Carroll Bldg/8600 LaSalle R4 E
Touwson, MD, 21204 .
. 3 n .
" California State Dept of Educ, ~ ET1°
721 Capitol Mall o, To- -
Sacramento, CA 95616
e R
Carlton Films/AV Media v -
3800 WsBurleigh EI
Hil'gaukce. )¢ .
Clearvue f Ihe , » “ . ,-—'
6666 No Oliphant Ave . E1
Chicago, IL 60631 Co A
e Continedtal Press, Int .- -
$20 E. Bainbridge St 1

Elizabethtown, PA 170228  * .
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Coronet Inmatructional Media

- 65 .East South Water Street

i

Chicago, IL 60601

Creative Learning, Inc N
19 Market Street R
Warren, RI 02885

Thomds Y. Crowell Company
10 st 53d Street
New York, NY 10022

Davidson Filis, Inc

3701 Buchanan St . .

Sm'l'rmcuco,tA 95123 , e 7
'f."?

. Donoycr—cepper: Conpmy
‘5235 Ravenswood Avenue

Chicago,” IL 60640

EdMediaTec,. Inc
PO Box 230 )
Wilkes-Barre, PA4 18703 -
Educational Activities, Inc.
PO Box 392 -
Freeport, NY 11520° .

Educational Fila Syvstems
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Northfield, IL 60093 -

16802

Polymétric Serv Inc/AMJ Pub Co Inc
PO Box 847
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1y : ' . . . ki K] i . : . ,
FILMLOOPS! & VIDEO-CASSETTES?2 < . - "
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’ ° 4 : TN . .
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< 6666 No Oliphant Ave . ISP : 6001 South Knox Avenue EISP ’
Chicago, IL 60631 , CHicago, IL 60629 . R
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. Chicago, IL 60640 . . Bxg Spring, 'rx 79720.. . , o
; ' .
Dick Blick Company . : Metric Con:ulcan:s. ) .- fe . .
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Educatiofal Record Sales’ . ) *  NASCO, . s
157 Ch rs Street EIS - . Janesville Avenue Y T1s ¢
A New York, NY. 10007 T e Fort Atkinson, WI 53538 t )
. . . , v
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School & Pre-School Supply
Ctr, Inc/5%01 Edmondson Ave
Bagltimore, MD 21229

3M Visual Products
3M Center
St Paul, MN 55101 .

United Ttnnspa}encias,.lnc

PO Box 688
‘Binghamton, NY+ 13902

Varner & -Associates
4041 Richmond, Suite 500
Houston, TX 77027

Vistial Materials, Inc
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Redwood ,City, CA 94063
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. . .
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36 Prince Andtew Place .
.Don"Mills, ON M3C 2T8

'Saket & Taylor ©€o -
*6 ‘Rirby Ave .
‘Somerville, NJ : 08876 -
BFA Educational Media
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3§ Washington ‘Street ’
wellesley Hills,-MA 02181
R W Bruce Company ° Y.
,212 Carroll B1dg/8600 LaSalie Rd
chson, MD 21204 Yy
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. Carlton Films/AV Media
3800 W Burleigh 7
Milwaukee, WI 53210
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‘Ohio State Univ/1960 Kenny Rd
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Cotonet Insttuctxonal Media
65 East South.Water Street
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, EdMediaTec, Inc

PO Box 230 .
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Bducationil Activities, Inc.
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.!ducatxonal Film Systems
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157 Chambers Street
New York, NY 30007 .
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‘GW School Supply
PO Box 14
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Harper & Row,‘Publxshets
10 East 53d St
New York, NY 10022
‘Hole, Rinehart & Winston, ,
CBS, Inc/383 Madison Ayenue *
New York, NY 10017 =~
" Houghton Mifflin Company
One Beacon Street
Boston, MA 02107

‘International Tutors
22303°Devonshire Street
Chatswotth, CA 91311

LaPine -Scientific Company
6001 South Knox Avenue
‘#*hicego, IL 60629

Library Filmstrip Center
3033 Aloma
_Wichita, KS 67211

Math-Master
Box 1911
Big’ Spring, TX* 79720

Media Materials, Inc
2936 Remington Ave
Baltimore, MD 21211

’1 o
Charles E Merrill Publishing Co «
1 Alun Creek Drive -
Coluttbus, OH .43216

Miller=Brody Ptﬁauctiyns,;lnc
342 Madison Avenue
New York, NY. 10017

Milton-Bradley Co .
Springfield, MA 01101

’
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Nasco
Janesville Avenue )
Fort Atkinson, WI 53538

Oéange County Dept of Education
1250 South Grand Ave '
Santa Ana, CA 92705
Pathescope Educ’al Media,>Ihe
71 Weyman Ave R
< New Rochelle, NY 10802
J C Penney Co, ﬁnc e
1301 Avenue of the Americas
Néw York, NY 10019
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