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also given in this section to the use of metric measurements j
presenting activities that are concrete, semi-concrete, and a
in nature. The activities are¢ labeled according to léngth
area, volume, and temperature. (Author/nP) !

O i
3.

********i*************************h ******** **# *********** e e e ke s ok e ok e ok ok A

L Reproductions supplied by EDRS are the best that: canl be made ?
* » : ‘from the original document. - : *
'*****************************ﬁ*****************************************

. ) ' 4 . ’ o Al N

« , . v 3




O

ERIC

Aruitoxt provided by Eic:

’ -> h

.

about 165 ceqtimeters tall.” Naturally.this is an acquired skill
that does not happen -overnight. With many actual :measuring
activities, however, children are able to think metric as their basic
measurement system. There may -be- some childrenin the
changeover phase who become able to think-irreither measure-
ment system. Just the mention of a particular measurement
would trigger them to shift into the appropriate system. They
would not need to translae back and forth as would a person

. -

- with only one measuremeritlanguage. It js not likely that there

will:be large numbers of thgse “bimeasural” persons jist as there
arg,hot large numbers of bilingual persons.
e changeover in children’s textbooks appears to be coming

‘quickly. As this book is being written, textbooks are emerging

that stress only metric problerhs. The authors of these texts feel

~ that since the nation has fixed its destiny by passing the.Metric
Conversion Act of 1975, we might as well get the children _
. changed over as'quickly as possible. These children will be able to
‘pick up in an incidental way 3ll that :they-reed for using the
* customary system. Remember, no teachey is doing a young child

a favor t helping him or herlearn to think primarily in the
traditional dystem at the exclusion of the metric system. A child

. so.equipped will be at a disadvantage in the world in which he or

she will live.
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)

Home and Industry Résﬁonsibilih"es. Even thoﬁgh teachers havea.

great responsibility to roll up their sleeves and get busy helping

i

to provide children with basic metric understandings, othersalso
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'

INTRODUCTION b
. “‘ ) ’ , - F . /

v

.

Me!ncs for Elemenmry and Middle Schools is designed for teachers of
these grades who wantap ?etlcal ‘down-to-earth explanation of
ons concerning the metric system’

. ‘which are bothenng everyone. Such questions as Why are we #

changing? What is wrong with the old system? and How can 1 |

“~become prepared to teach ;he new system? will be ansXvered

‘through the format of expl

nation and metric activities.
This book i8 divided into three parts. The first part is a primer
of information designed to help ateacher in answering the many -

- questions that childgen and parents will ask. This pdrt also

<

includes practice pn bjems for all teachers involving the
mathematics of metrics. The second part consists of ideas and
actiVities that teachers of the nonmathematics curriculum may
incorporate into their Iéssons to aid in the total metric experience,

ﬁf the learner. The third part deals with classroom activities that.’

4chers of mathematics may use. A special séction is included
which uses only nonstandagd measurement activities designed
for primary children. Attention is also givenin this section to the
use of metric measurements in presenting activities that are
concrete, semi-concrete, anfl/abstract in nature. Regardless of
the age &f the learner, if ai understanding of the system is not

present, the starting place is with the concrete weighing, "

pouring, and measuring activities. Such an approach is used in
this book. . . | -
Metrics should be taught to chxldren as grpnmary system;
Conversions from the English system to metrics should.not be .
used or ertouraged. Conversion tables which are given in
Appendices B and C are informatiogal in nature and are not
infended for use by students. The ultimate gbal of metricatton is
for the student, parent or teacher to be able to conceptualize the
metric units and be able to work mathematxcally with. them so
that when a gram, liter, or’'centimeter is discussed, the learner
will understand its size. This awareness of metric units can come.

" only from actual experiences with measurements. “These ex-

. penences must be of a concrete nature. O
Q.x : A )
3 - ,
. N Ly '
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m
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The ability to work mathematically with abstrn t metric

problems must be acquired after the student is familiar with the

various metric 'units. of length, weight, ‘area, volume, and

( temperature. This book is designed so that abstract activities will

follow the concrete and semi-concrete activities.

In conclusion, I woult} llke to have you think about a poem

written by my wife— ‘ ( )
s, -

- ' A current issue c5nfronling our nation
v ‘ Causing greal exas eralmn, :

: Fear, disdain, and ‘consternation S

Is that of total metrication.

The. 75 .Conversion Act ; .
%zs passed by !Congress to, in fact, o
ect a change quitépermapent
= _ ,Inthe U.S. system of measurement.

. . ' With the coming of metrics to lhe UsS.A.~
" Inches*and pounds become passe” .
Yards and feet give way to meters, '
Quarts and pints are measiyed in liters. \/\,\
Q- ¢
As we change our ways to meaSure and weigh, '
- Dissident folks view this change with dismay.
\ All the new methods are bound to seem strange.
There will be people who don’t want to change.
A good aftitude loward the metric way L
* Can be fostered by teachers'at wark and play.
4 In setting examples you must agree B
‘ The classroom teachers hold the key.
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. estimated that the Wnited States w1ll ach

~

.n‘ I }
A 2

-
.

: (;ENERAL INFORMATION ' L .
Why Go Metric? This question is beméasked over and over by

persons who ask the question do'not ligten with an open mind to*
the apswers. The author has-found stlidents and teachers to be
much more receptive to the new system.than some members of
\Qhe general public. It is quite common to find persons so thuch
against the new system that they say, “Why should the United
States adopt the measurement system of the world? Why doesn’t

“persons in the United States. The m%n problem is that many

- the world adopt the measurement system of the United States?”

Some persons go so far s to say it.is a.communist plot to have one
worldwide measurement ‘'system.. It is quite unlikely that such
. persons will voluntarily accept- the new system. This does not _
mean, however,«that the new system will fade away. It only
means that these persons w»ll be out of step with ﬂ1e remainder
of the populace. ¢

The metric system s decxmally based, which makes itynuch
easier to userthan the customary system. Ifitis desired to change
frem one metric uni to another metric unit, the decimal point is

’ moved to the right or to'the left, for all units of the same kind are

“increased or decreased-either by multiplying the standard unit by

-Fhange—3.341 miles to fegt or 3.342 kilometers to meters? The

¢ a power of 10, or by dxy)?é‘ng by a power of 10. Which is easiér to

“first problem requires multiplying by 5,280. The second prgblem

requires moving the decimal point three places to the right.
The second. reason for going metric is that tHe metric sygtemis
similar to our/money system and our nurheration f$ystem.

Actually if a learner understands money and place value,lthere is

very little mdre that needs togbe learned.' These relationships

" should be stf'essed to children. A child who understands place™

value will bave little trouble understangling the metric system if
the similarities between the two systems are 'stressed, as one

concept can be built - upon another. The systems dovetail, Thg\

The.thxrd reason is that the rest, of the world s metri¢ or gomg
rld. It kas been

e several billion
doll ‘more in world trade after going metric. The questlon as

oo

metnc It is difficult to go alone in the

91m1lar1t1es are presented in depth’in a later s;§ct10n

a _ ' 0
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_/ Been asked if a citizen of a foreign coifntry V\Mlv'bu;' a machine

that metric wrenches will not fit, E . : :
The fourth'reason is the relationships of the-new system. All
nits are linked together, €.g., the cubic décimeter ha¥ a capacity

' ... -of ong liter which will hold one kilogram of water. The system-_ -

the following table: :

- M i o

9

Volume Capacity . . eight of water
i cm? mL' ° ‘ '8
v ";5 40 .
| drri_\'L - ) _L N kg ~
o Ko N meggic ton N
\ e . ' Co

L3
7

metric system is that the charge w

number of standard clothing sizes. Ma¢hine manufacturers-are

seizing the opportunity to reduce the number. bf standard sizes of-

nuts, bolts, screws, and other fasteners.

(‘(Objectjons t6 Changing. There is always comfort and security in
staying with the old and familiar. Conversely, it is a threatening
situation to discard the old for the new. This principle obviously-
applies during™those discussions -of metric change "'when it 15
common for tempers to flare and normally rational persons
become quite irrational. . ‘ e .
The major objection to metric conversion has been that the
o changeover costs will be great. In education there will be the
. . .expense of changing textbooks, retraining teachers, -and
' \nunﬁerous other costs such.as purchasing films, teaching aids,’

etc. In bu'sing&ss and marnufacturing, igh' cost is again the -

primary reasof given-for not converting to metric. The key to

: /léwered costs, however, appears to be gradual change rather
than sudden change whether in textbodks or new model cars.
Industry has found that a sudden shift to.metric is very costly.

" However, a gradual %hift as new models age phased in actually

costs little more than normal spending for redesigning and-

.

1

‘ N ~ St A

¥ 10

O

ERIC

Aruitoxt provided by Eic:

A less important but still strapg aggument fof changing to the

. 51 provide an opportunity to ,
- - . _clean house in somé manufacturing areas. G#fment manufac-".
turers se€ metric conversidnas'an opportunity to reduce the -

»
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retooling. T.ﬁe foll'&ving statement of Everett Baugh, C“‘é"neral,

~ Motors official in chafige of metric planning, is t}pical of such
exaggerated original cost predictions. - _ ™ ' \\M

~ When General Motors first analyzed the_cost of going '

- Metric,4n 1966, it was about as staggering as the'hationdydebt. _,~

In 1972, we restudied the:cost based on going metric only with

.- o new models as'they came out: That figu?e was just 28 per cent *

i ¥ of the firstestimate.In'1973, another study brgtight it down to '
"« 19 per cent. Now, practical experience sugggsty that.the real | -

« cost will be only 4 per cent of the original 5stimate.1-'
-2 : * . o

L - Disconcerting Metrics anil Some Answers. Anything new always
seems to have inconsistencies and difficulties. The metric system
. is"not without such problems which cluster atfound several
‘topicg.y The™first' we will discuss is' spelling. Some ‘persons are
exerting considerable energy arguing over how{wé should spell -
the basic unit of length. Their question is, “Shall\we spell<t meter
or metre?” The lines were drawn early in the present metrication
attempt and the battle contfues torage. The profefsionals seem .
. to be the ones most caught up in the struggle. The average = .
- person couldn’t care less. He or she is still trying to conceptualize
* the unit, let-alone spell it. The sante prohlem is evident in the .
ot . E4
spelling of the basic unit 6f capacity. Should it be Jiter or litre?
A simplified explanation,seems to be that those who prefer - =~ .
meter believe this is more: consistent with pres {t‘ spelling 'of = .-
similar words. Those who chod?e rietre claim thisNs the world .7

¢

* spelling and e should “adeopt not adapt.” Additionally, they say =~
that the United States s flanked on the: north and south by
- Canada and Mexico who are adopting there spelling; Englandand”  ~ *»
the European. continent are also using re. S0 we come to the -
‘moment of truth, “How shall I tell my students to spell the 3
terms?” You might as well be honest and tell them'that both . «
- spellings. are used. If- your textbook includes mefrics,.you . - .
(, - probably can’t go-wrong by-using its spelling. You may wantto:~ - ..
" set a'good example by not using an inordinate ampunt.of enesgy -.* .-
in fighting this battle. Move to more fertile fields Py providing .- .~
the students with many ‘metric activities of a coficrete, semi- = -
.. concrete, and abstract nature. . "~ , T s
g You may also see the symbol for dekameler as dkim ra¢hersthan.
dam. This situation does not present”as by a-diffjculty, as the. '™
. ¢ latter spelling is more appropriate. * . . .0 T 0
\{ “-Another disconcerting problem is the use of the tefm weight-or
mass when seading the resilts when y8u step on the bathroom
scaless/. This time the difficulty arises because weight is&ctually in

’ J«L - . }

r
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" error unless you are at the equbtor at sea level, or in a vacuum.
. Under these conditions massand weight are numerically, equal.

")

“ L As’ you‘ move away from these conditions, however, they do fiot .

Y- 7 remMin namerically equal: Mass is a universal unit and remains

tOnstant no matter where if is located. Welght varies accordnng, .

- to its location because it is dependent-upon the pull of gravity

. which varies from onelocation to another. The mass of.an object.,

] on the fhoon and on the éarth would be the same. The weight pf
: _ an object onithe moon'would be only approximately one-sixth of -
its weight on eafth because the pull of gravity is much les€on the

moon . than- on earth. . Thérefore, a*person who weighed.60.

" kilogrdms at the earth’s.equator would weigh only10 kilograms

.on the. ‘moqn The mass, however, weuld measure 60 kilogtams

.* on earth and on the moon. Even though ttlls/dlfferenc§m mass

and weight exists, the numericgl amou earth vaties very

o little. The 60 kilogram’ person w uld wer\h onl!y sllghtly less on
' top of the hlghes'? mountaxr} in! merica. - S

E

:_ ~ . - “ -

. guidelin®s. In technical and scientific work a clear dlStlnCtl
- should be made between the two term In everyday use, t

= ., e X v

O
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man French weights and measures, , Was primarily based on
physical measures. For example, originally the foot was the
“actual length of a human foot.” Often the standard became the
king’s foot. In.order to improve measuring procedures, which
relied on the human body, other familiar physical standards were
used. In 1305, King Edward I of England decreed that three
grains,of barley, dry, round, and taken from the middle of theear,
when laid end to end should equal one inch. The yard as decreed

by King Henry I was the distance from the tip of his nose to the

end of his thumb on his outstretched arm.

Measurement based on physical lengths varied greatly. Enter-
prising businessmen soon learned to have a long-armed person
buy the cloth and a short-armed person sell it. Even though the
standards’ were ‘not good, relationships- between units in the
system (here worse. The units were not related toone anotherin
a predictable way, e.g., there were 5,280 feet in a mile, 12 inches

in one foot, and 16 ounces in a pound. These units are not linked N
together by an overall simple rule as in the metric system; .
therefore, when compared to the metric system, the customary -

system is considerably more cumbersome. , .
A Danish astronomer,-Ole Rémer, in 1702 first made a
reproducible thermometer using*the melting point of ice and the

¥

boiling point of water as fixed points, and dividingthe scale into .

“equal increments. This method remains in use t day.
A young insttument maker, Daniel Gabriel Eahrenheit,
visiting Roémer in 1708, observed how the old sCientist calibrated
thermometers. fte\ several years - of experimenting,

o ., -~
1«
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Fahrenheit, in ¥717, began making mercury: thermometers

commercially. His final scale was based on two fixed points, the
melting point of ice (32°) and the heat of the healthy Jbuman
body, commonly called blood heat (96°). Fahrenheit state that
the boiling point of water was 212°, but did not plac
temperature onltHe thermometer. Since the correct bo
98.6%F, it wag probably fortuitous that he arrived at tHe correct
boiling point 3f water. Soon after his death, the boiling point of -
water’ replaced .Blood heat ag the Eper flxed pomt on the

thermometer.z \ .

Although the scales used on early thermometers. vaned

greatly, apparently no one thought of using 100 degrees between
" fhe meltmg point of snow and the boiling point of water. Romer
had 60° as the boiling point of water and 714° as the melting ] point
of ice. The Fahrenheit scale, of course, needs no explanation.

It is common knowledge that Anders Celsius had a ther-
mometer with 100 degrees between the boiling poing of water
and the melting point of snow on December 25; 1741. Célsiuts;a

" professor of astronomy at Uppsala, Sweden, from 1730 until his'

“death in- 1744, was very active in the early thermometer
experiments. What is not commonly known,however, is thathis " -

. scale was inverted from our thermometers of today. It read 100°
for the melting point of snow and 0° for the boiling point of
water. It was not until #fter the death of Celsius in 1744 that the
thermometer was reversed to its present form.

.Even though available history does not build an ironclad case
" that Celsius was the first to come ‘up with a centigrade

thermometer, he was certainly among the first. Because his
name is most often associdted with the centigrade temperature '
scale, the Ninth General Conference of Weights and Measures in °

1948 officially ruled that what had been called degrees centigrade
should henceforth be called degrees Ce ius. [tis appropriate that -
one who pioneered in thi\area should r eive such recognition.

If you en)oy history at its best, be sure and read the book by
~Middleton tited earlier, especxally pages 66 105, for further
" information on this subject.

M?r(sureme.nf of the Present and Future. 'lLoda \hrtually the w,hole
world is metric or going metric. This coyﬁtry started moving
officjally toward becoming a.metric nation'‘when President Ford
signed the Metric Conversion Act of 1975. Even though the act
was very permissive, it-gaye teachers and others ifivolved with

~ education justification for moving rapxdly teward the new _

system.
England started the changeover in 1965 butnmad,e little
progress during the first ten years. The country had just chahged

-L':j R . IEA :

.
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to a decnm@lly based money s)stem- and . people thought b
businessmen had taken advanfage of them. They wgre in no
. mood to miake another change and be taken advantag,Zof again.
. Additionally;'a dual system has been used which stressed both
" methods. Retaining both systems does not appear to be the most
efficient way to change a nation to metrics.
Canada aited for the United States to go metrig, finally gave-
up in 1973, and started on its own. Since that time they have
- made excellent progress. They seem to be relying less on a dual *#
“ ' system than did England. An example of the singular Canadian
approach—the government weather _bureau made an early start
\ by giving the temperature only .in degrees Celsius. Such a ,-
_’_procedure forces the listener to become familiar with*the new
. - sysfem since there is o opportunity for the temperature to be
: given in Fahrenheit. When a dual system is used, obably little -
progress is. gained other than familiarity with tprms, in’
reporting thg,temperature-on bank signs in boyk/Celsius and
: Fahrenheip1t is encouraging that the United States Weather
. .Byr y plans to use only metric starting June 1, 1980, for
' reporfing temperature, rainfall, and wind: velocity. This single- -
. move by the Weather Bureau will be a giant step toward
~encouraging the citizenry to become familiar with the metric
system of measurement. The weathér_forecast of the future
“might be: “The high for the day will be 31¢C, the low will be
25°C, the' wind will be out of the north with gusts up %o 30
kilometers per hour.” Since people love to talk about the:
weather, they will be forced to use the new system.

Goal of Mefrication. Some ‘trite sayings have\emérged in the®
metric movement which actually turn some people off. Even -
with the possibility of losing a few readers, there is really no
better way to express the goal of metrication than the saying,
“Think” Metric.” This platitude means that the student should
think in terms of metric units rather than in customary units.
You as an adult are likely to continue thinking in terms of the

__traditional units; some practicing teachers may not achieve
. metric fluency.If someone were to ask you to estimate the height
of a- person and you thought first that there were 2.54
centimeters in an inch and the person was about 65 inches tall,
~ you would be dragging yourself through the tradmonal system
_to reach the metric answer.

.The goal for children is to learn the metric system of
‘measurement as- their primary system. If they. “spoke metric, ”
. they would think directly in the metric system. In the preceding
problem a child thmkmg in metnc would say, “The person is

I
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about 165 ceqtimeters tall.” Naturally.this is an acquired skill
that does not happen -overnight. With many actual measuring
activities, however, children are able to think metric as their basic
measurement system. There may be- some childrenin the
changeover phase who become able to think-irreither measure-
ment system. Just the mention of a particular measurement
would trigger them to shift into the appropriate system. They
would not need to translae back and forth as would a person

- with only one measuremeritlanguage. It js not likely that there

will:be large numbers of thgse “bimeasural” persons jist as there
arg;hot large numbers of bilingual persons.
~Fle changeover in children’s textbooks appears to be coming

‘quickly. As this book is being written, textbooks are emerging

that stress only metric problerhs. The authors of these texts feel
that since the nation has fixed its destiny by passing the.Metric

- Conversion Act of 1975, we might as well get the children
. changed over as quickly as possible. These children will be able to

pick up in an incidental way 3ll that :they-need for using the

* customary system. Remember, no teachey is doing a young child

a favor by, helping him or her learn to think primarily in the
Cee A : o . . 4 .
traditional dystem at the exclusion of the metric system. A child

she will live.

. so.equipped will be at a disadvantage in the world in which he or

Metric Primer fr Teachers 17
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Home and Indusi‘ry Résﬁonsibilih"es. Even thoﬁgh teachers havea.

great responsibility to roll up their sleeves and get busy helping

to provide children with basic metric understandings, othersalso

i
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~have equally important roles in a smooth changeover. Young
‘children will be terribly confused if they are faced with metric
units in oree class and customary units in another. Possibly even .
more confusing for a child would be to work with the metric
system at school and then see and hear nothing but feet, pounds,
and inches at home,'on TV, and it™Ne stores. Dr. Floyd David,
. director of the Office of Educatior¥'s Mytric Education Programs,
- stated this dilemma very well, “Teachdrs’who switch to inter-
v national units 'may find ‘they are beating their heads against a
© - stonewall if their students have ®o deal in founds, feet and quarts

- everywhere but in school.”3 ¢
!

~ .. . e . - . .

* Le Susteme International d'Unifes.(Sl). Since the French General
Assembly adopted the concept of a system of weights and
measures founded on the meter in 1791, there have been many -
additions and alterations to the system. The fodérnized system,
called 5, was estghlished i 1960 by international agreement. It

- should be noted*that Sl is different in.a number of-ways from
. former practiges. At one time cc was an acceptable abbreviation
" _for ‘cubic centimeter. Presently the_correct symbols is cm3.
. Additionally, the degree centigrade has-changed to the degree
Celsius as a tribute to 'the. man who founded the thermometer
with 100 degrees between the freezing and boiling points of .
water. British and American spellings of some metric upits (e.g.,
metre or meter, and litre or liter) algo differ. Tbesjlspelling
differences appear to be consistent with other word variationsin
the two countries. N .
The Department: ‘of Commerce . issued a notice in the
, December 10, 1976 Federal Register updating metric style and usage
*  for the:United States. These recommendations included the
. following: “The international symbol for liter isghe lowercase 1" -
which can easily be confused with the numeral "1°. Accordingly,
; Z;e symbol ‘L’ is recommended for¥United.States use.”-The.

-

epartment - of Commerce interpretasions ‘included the er
. Ispellings irt meter and liter and the da symbol for the prefix deka. '
“They also stated, “Weight isthe commonly used term fognrass.”®
These recommendations are consistent with those mnade by
the American National Metric Council which favor ‘the er
spellings, the symbol L for liter, da for the prefix deka, and'tHe term
weight for everydaysuse. They recommend dropping the comma to
_separate groups of digits. The digits in a numeral should be
segarated info groups of three, counting both to the left and to,
the right of the decimal point. A space the same width as that.
formerly occupied by the comma should be placed between the

groups of.digits.e . > . ./(

L SRR
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. Prefix -, ®7 Symbol Pronunciation t
; — . , - — <
mega ' - M " as in megaphone
© . kilo ko as in kilowatt
~ hecto - © ho : heck’toe
_deka _ < da- ' .deck’a (a as in about)
~ deci ood o as in decimal ¢
% centi . € as in sentimeny -
m?lll - : m ° J sz ~asin military
" micro u /as in microphone

“times the unit or 1/10 times the unit, we ado

“
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: B '> . o g
Examples:? 342 497.243 7

, / 0.423 73 ‘
The recommendations of these tyo agencies are believed fo be -

forward-looking; they are, therefore; incorporatedi)(tﬁ'this' .
. . ..

"book. . ) _ .
Before specific units are presented, the metrigframework of

" 4 . - . Ty &St ( . .
prefixes will be explained. The overriding beautf of metrics is the

. consistent, clear pattefn that pervades-the s§stem. Instead af

repeatedly writing' the' expressiéns for 100 E nes the unit, 10

deka, and deci; The scheme is efficiént and. easily learnied. These

. prefixes are used with the various metric units whether of

length, weight, or capacity. The rporg’commonlyeuse_c{ prefixes

follow.s . ‘L A

- K}

A dilemma awaits each teacher concerning the units.to be.
taught. The choice is between teaching the structure and-
relationships of the system or teaching what is practical and

“useful. The advantage of stressing each position” will be

presented.. | .-

Teaching Structure. . There has been considerable agreement:«.
among educators during recent years that if the learner can see a
pattern of relationships among concepts, learning is easier and is
Rot as readily forgotten. This principle applies strongly to
learning the metric units. If the sithilarity between money, place
value, and the metric system is to be stressed to the fullest, all
units need to be presented. Following are the three decimally
based areas for metric length, money and place value.

- v,

o

e prefixes hecto,

1
1

|

s
(.
|



20

pncture is dnffncu

Ll
o

Ly

‘METRICS FOR ELEI\’AENTARY" AND MIDDLJE 'SCHOOLS - l N
Metric Mometer  heclometer dekaméler  meler decmeler  centmeter  millmeter - ¢
. Money sio0 s100 . s0 T s s sol™T sl
Value thousands  hundreds ".ten's ones tenths hundredths * thousandths~. _

ators feel that omitting the little used length uni#
hectometer is as‘serious as leaving out hundreds in place value. If -
the hectometer |is left out, the pattern is broken and the total
to see. -

Teacfxmg the Prectical and UsefuI Educators who stress teachlng
only the mosifrequeéntly used units believé that teaching all
units anneceésarily complicates the system and cauges students -~
to become overwhelmed by the large amountsof material. The

- udits of each quantity that-are used most frequently in the

O
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practical; everyday world' follow

Most C;)mmonly/Us.e'd Units

_Quanhly Unit -Symbol _
. &
Length -V kilometer km
meter - m
centimeter’ cm
' millimeter mm
Weight metric ton (1000 kg) t .
' . kilogram kg
gram . g
milligram mg
Area : square kilometer km?
% hectare* (dam?) ha .
’ square meter m?2
’ square centimeter cm? -
: : . 1.
Volume~ . cubic meter m3 ‘
cubic decimeter: dm3 /
cdbic cenhmeter_/ cm?
i o
Capacity liter ’ L .
: _milliliter mL

" *Acgent the first

bV“dblE‘ Thc second 5vllable should rhyme with cares
. A .

2@;‘ - :
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Most Commonly U ed Umts—conlmued

PRI

»

- Quantity ,\ + Unit \ ! lSymboI,

N =1 FE ’
P Time. . . M day .“‘1 - d '

o ‘_ ] L3 . hou{ \‘ ’ .' -~ | h . -
e R . : mrnute A - min .

. ts nd s i
*  |Temperature ~ .degree Cfl)xus It . °@/
A

=" The a\xthor b lieves that the structure approach should be
gtressed with ch;dren in the initial stages of dearning the metric
system. Showing the direct sxmxlarme;between metric, money
and place value has strong pedagogical value. Itisa good learmng
practice to demonstrate to a child |that the metric system' is
structurally no different from ‘two other situations with which

- hedr shé is familiar. The student should not be too upset tolearn
later that a hectometeér is used very little once he or she gams an
v understandmg of the metric patterfg.

- .

Comparison ﬂ% Units. Even though compansons bet

units in the Custorary system and the- metrjg syStem-are to be
. discouraged with children, itmay be hel ful fgr adults and older
3 students to compare the two systems,. Some of the following
comparisons are made with metric units and some with
mary units. oo
cpstomary o e .
How wilfwe measure length? : -
. a. BY usidg_the millimeter (mm) A mxlhmeter is ab@)ut the
- thickness Of a dime.
b. By. using the;entxmeter (cm). A centxmeter is about the
"~ width of a woman’s small fingernail.
. c. By using the/meter (m). A meter is slightly longer thania
o yard v
-Flow will we meazure capacity 7”
a. By using the milliliter (mL) Five mxllxllters are equal to
‘one teaspoon.
b. By using the liter (L). The literis alittle m(\)re thanaquart

How will we measure volume?**, . \

*The amount a contmner will hold is called capacity.

"T})e amount of space msnde a container is called volume.
)

2 N

. b
/
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—& . _a. By using the cubic centimeter (cm3). The cubic centimeter
-t . holds one milliliter. Y -

_ & - . .b. By using the cubic decimeter (dm3). The cubic decimeter -
"%ﬁ. < holds a liter. : L :
o c. By using the cubic meter (m3), The cubic meteghdlds a

kiloliter. Full of water, it would weigh a metric ton. -

How will we measure weight? e

a. By the gram (g). A regular M&M candy weighs about a

.. gram A do}\iar bill weights a gram. A nickel weighs five'
. grams. Y ' ot

o b ’ ‘ .6 i -
‘«-. b. By thekilogram (kg). A/}dlggram is slightlwﬁavier than .

*  two pounds.
- How will we méasure temperature? ¥

o B
.

"+ . By theXdegree Celsius.” One deg'ree-Celsiﬁ'é 1°C) is ap-.

' proximately twice as large as one deégree Fahrenheit. - {
S : el . S

“Metric Scope ind Sequences Since the United States has dec‘ided to

" . -go metric, there is’no reason to spend mych time discussing with -

~

~" students and colleagues the advantagesfand disadvantages of the
y new system. The main quéstions now center around scope and

) * sequence] or (1) How much? and (2). When? g
Even though children vary considerably in their ability to work

established on when ‘to teach specific measurement concepts.

Richard Copeland, who not-only has interviewed Jean Piaget, but -

_has made an extensive study of his,fesearch, states:

x
—— .

- . . " 1 . .
... If systematic measuremeént-s to be “taught”it should not

* "be presented before the latter part of what is usually the third .

grade. Even then, for. most children it" will have to be an
experimental of trial-and-error readiness-type ‘experience. The
necessary concepts, as usual, develop from within rather than
without for operational understanding. You cannot tell children

‘solve measurement, problems for themselves. The teacher should

play-the role of questioner in moving toward the objective desired. -

. . The necessary conceptsiwill develop (1) when the child is old enough
(eight and one-half, a

to ‘operate on (experiment with, manipulate) objects used in

thought necessary to perform measurement.®

B
o« ' L. h

rding to Piaget), and (2) when heis allowed

measurement. Both conditions are necessary for.the operational -

how to meagure. . . they should be allowed toexperiment and try tor

4 . . e - :
*The Celsius scale is identical to the centigrade scale. Common usage prefers -
N s

- Celsius over centigrade.

-~

)

3 . YES . i A
Lo -

O
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In"preparipg: for implementaéon of the metric system in
~ Hawaii, (KKing and Whitman described the outcomes of their
research: “Our findings are consistent with those of Piaget-and
suggest that our students do not possess the concepts neckssary
for understaiiling measurement until sometime dyring the third
gl.‘ade'lllo _ P N H . R }. o
They decidéd that for'tindergartenv through second grade
£ most measurement activities would be trial-and-error readjness-
type in order tg:allew the child to develop measuremtent and pre-
measurement concepts usménonstandard units. Instruction in !
formal measuremengusing standard units would be emphasized .
in third grade and .an understanding of measurement would be
achieved by the end.of sixth grade. - .
This author feels’ some uneasiness in suggesting that .
klndergarten first, and second grade tefthers not become- *
‘involved in teachlng standard measures such as centimeter and -
meter, because he-is aware of specific situations {vhere teachers '
on this leveltha\Xe\had very tewarding metric units. After taking
¢ an in¥service course many primary teachers. become very
" enthusiasti¢ about the metric system and want to jump in and
help their childreh-master the, new system. This feeling is
laudable. It seems reckless, however, to suggest going against the
available research. Since children vary greatly in their readiness

to pursue.academic topics, each teacher must use his or her\

-

professional judgment as to when jndividual students are ready
for ‘the transition to nieasuring ®he len%h the room in
centimeters from hands, pencils, etc. N
An observant teacher can readily determine when a childis
ready to measure with standard units of centimeters and meters.
In first or second grade the teacher might lead a discussion as to
whether or not the two opposite walls of the classroom appear to
-be the same length. The teacher might then suggest that the class
measure the two walls using a nonstandarl unit, such as shoe
lengths/ After carefully selecting two children with shoes of
differént lengths, the teacher might say, “Bill, use your shoe and
measure thg wall. Susan, use your shoe and.measure the wall.”
When the measurements=-are completed, most, children will °
accept the fact that one. wall is 35 shoes long and the other 41
- shoes long. However, the memberg of the group who are uneasy
-and\question what is wrong are the ones who are ready to use the
more formal measuting of the standard units'of length of the e
metric system.-For your convenience; the activities of this book.,
. . aredivided into (1) nonstandard measurement activities and (2)
standard measurérhent akiu\tles . Lo

’.. - . g ) N “‘ . .
‘ r C [V
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. . \ - [ J ‘ . - } .
s . - . A /
Lo .. / .
Accompanyirig the change to the metric system age;tv'vb scope
- and sequence difficulties: an, earlier need for 'décimals ,ap
+negativeiumbers. Since the metricsystem is a decimal system of
‘measiirement with all units divided in tens, there is much less
need for fractions such as fourths, éighths, twelfths, thirty-
seconds, etc., and more need for decimals: Despite this change of ..
emphasis, .no -educators are advocating the elimination of .
*  «fractions from the curriculum. Many educators now agree,
’ J;d‘oweve‘r, thatdecimals shou@,&&'oﬁfefg/gl at an earlier age with
‘ e introduction of beginning concepts in grade four. In'géneral, .
fractions and decimals will changeplaces in the sequence of the
mathematics curritulum in the elementary school. It\is -an’™”
ticipated that as the metric.change nears. completion, and the
‘need declines for more complex fraetions (such as fourths, .
eighths, sixteenths and sixty-foufths), the time spent on such. -
- fractions will e greatly red¥iced,
\' . Some teache¥s will anticipate this change with a greas deal of
- - enthusiasm while..others will be displeased and not understand™"
"thelesser importance that fractions will eventually possess. The .
' coming of the metric system may be less of a shock for some
teachers than the realizatioh that decimals rather than fractions
* will have become_ the backbone of rational numbers: _ .
The earlier need for negativé numbers will dictate that
integers be taught sooner in_a child’s educational career: The
main need comes in using ‘the Celsius .scale ‘where 3l
temperatures below freezing must be e;aessgd in negative:

.® numbers. Teachers of a strong science progsfm have long been -
aware of an earlier need for a knowledge of negative numbers.
. The Use of Diagnosis. As metric emphasig@‘?s underway, it will
becoine necessary to diagnose a child’s knowledge of the metric = <
system. It is true t egardless of grade level, if he or'sheis -
~ unable to cnceptus etric measures, that child’needs more
* 5 concrete éxperienc ‘those units. ItAs also true that if he or
/- she'can conceptua units, that child does not need more
and more concrete experienices with only slight variations. For
‘the next several years the degree of metric emp)l'?}sig.f@m
classroom to classroom will vary considerably. It behoowes the
conscientious teacher, therefore, to find out exactly what the -
child learned about the metric system before coming to a new.
class. This diagnosis can be made from a pencil and paper test
where'students are diaghosed on their knowledge of the system.
A diagnosis could also be obtained by asking questions orally
-such as “What is the teacher’s heightincentimeters?” If the child
resppnded ‘with 20 cm.or 200 cm, you would know measuring
activities were,neea‘ed{ ' R

. . B o v .
s ¢ . \
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MATHEMATICS OF METRICS" ~
K R ] ' N ’ »":=. ¢ < 'r_v@ s
* This section is designed to facilitate the teachzr\xxask in
reviewing or learning for the first time the.mathematics involved
in working with metric units. In no way should this presentation ,
even hint that the.abstract, pencil and paper actixities<shoyld
“precede concrete expériences with the mibtric units%ce adults
are often impatient learners wanting to learn the new material
right now, this abstract seétion is placed at tHjslocaionin ther
book. Remember, you want to gain (1) an understanding of the".
‘metric units and{2) a abiliti\o change from one metric unit_,lg_()
.. another. This section 'p%’ﬂesig ed to aidyou with the second goal. -
,'+. After working these problems, you: will agree that -the
mathematics involved is not difficulf. The person who un-

* poin# will agree that the metric systeriy

- , the ®asiest measure-
*. '* ment system’ever devised. . : S

12

- derstands. how to multiply¥and iv/ide'_bgi-',’.mbyin'g the decimal' - = ..

.~ The first step will be to review ,.the?hetric' prefixes, The six
.. - most often used prefixes, their values} their symbols and the unit- |
_.are as follows: o S ' o ;
s T Teu o Y o S
) . . oo S ' ‘ i . o s
Prefix” ki . hept_oj deka unit © deci cedty o milli- .
Cotvawe 1000 1000 10 %) 01,001 0001
v : e “. .. ’ oY - v'
. ';' §ymb0| - 3 h . da . K d - . ce - m
T -
L .

) . : N
~ ' :

or liter. In every case the prefix kilo is 1,000 times the unit, i.e.; a

kilogram is equal to/1000 grams. .

If you wantto change'434 g to kilograms, y6u must decide how .,
many places and which direction to move the decimal point. If ™ ~_ -

you réfer to the preceding table, you will notice that kilois three
- places tqQ the left of the ‘unit which would represent grams,

Therefore, you would move the decimal three places to the left. ~

The answer, would be 0.434 kg: In changing from a larger unit to™ -

a smaller unit, you move th;?gcimal point the opposite direction.
_* For example, to change 3.65 kg to grams, you wolild move the
decimal three places to the right. The answer would be 3650.
grams. Some additional problems follow. Remember, when

" left, and when going from larger units to smaller units, move the
decimal point to the right. = =~ . ?

R4

.

- " .

<y
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i Problems: {A_nS\f;ers i l'be.",f,ouhd on ,pa.ge'sl'zs and.‘29.)
>,' 1 a. ’f’kg ‘=—-—8 ~ - m, 29 cg . ';_.;Idagl .
- Ca 0‘234"(1(8 =g - 0. 24 cg =___dag
, a;— 3000,3 =_k:g / p'. 342_"mg =g
e e 4291g - kg S, q 42dag =__g,
",.zﬁ) 32.1 g . =._dag © T, 34",hg‘.. c,'__;;,dgg
.g--421g  =—_hg’ st 3d1dg) =ihgt
*h. 7,4 kg ‘=;g v j:. - ¢ "7634‘mg =+._‘.d“ag‘
’ '._‘.".,'j‘i. g . .=__§m'g' R _‘u 632 mg ':___’_ihg d
e~ 363dg s mg T W '32 dag o g L
2 3 k. 2’3% ' i:____mg; _5 P __w 4 9 hg —__gg -
'*. . l. dc«%\ ‘:'ﬁ:_/g%_mgl" O } *X. 7 3 kg .=_.._m%:°
~ . . . ¥ o PR

4 o
o Next you wnﬂ find some fill-in questxon related to linear
' “ % measures. The problems #ré worked exactly\hke sthe preceding
-« ones on weight. In problem 2.. fill jn the’blanks w1th numerleal

values equal to 4000 meters.. -« . T,0 - e
. . s ’ . ~\' . .
2. . ._‘lo.ﬂ m = km =/ hm' = / dam "’ . ’

: a v
) . b. km? = " m 4 300 dam =.____hm._:

. . . J N\ Sy ot v ] .
T ‘C. V_Qi;'km’z“_%am'-__f;__m. PR hm™~ - .
o “d.; : m S km = ° L’\hrn = _’?.9 dam vt

d
s "*/s;f—' Cdm e Tmo =73 om = Ummc
: f __+m = ?34 mm = ~cm. =" _dam
g mm = 431’6 m = m = dam- ’
. h. _)_LS.,'_dm: =— __—cm = - rhv-.‘,'i__f.,dar'n."\“
i m = _cm =3.924'dm =_.- hm
" “j'.“;o_'o_f’?_km. = ~hm =_ " _m = “':‘dm_'
—m ;0035dam= —hm = _km
L - mm =_'___n._'dm' =._,__5.m\.-" =w}<m -

. ’_ m. —  __mm = .m‘- .= 0.349 dm =
¥y /- o ' b .
. ) ) 4

. _.cm
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dm = = < m = __cm , =0.555 mm

0 —z=m = _~dm =3742 hy = k;’g{*

e,

R o

. 7 LB 'S . 7
Some of the following problems may cause you to turn tg the -
. appendices for conversions. If you can work these correctly, you

~are well on yout way to being-a metric expert. -
3. Convert: T k "o .o
" a. 750 grams to kilograms ) .

b.. 472 milligrams to grams
c. 75 grams to milligrams

d. 3.2 kilograms to grams : _ .
e. 730 kilograms to metric tons ' A
f. . 29.3 metrictons to kilograms . o

4, Add: . . . . A

.. 7.32 kilograms + 490 grams. Give answer in kilograms.
b. 34 kilograms + 4963 grams. Give answer in kilograms.

E

N c. 250 kilograms + 7.1 metric ton¥. Give answer in- metric
T v . tons. - e - :
5. Answer:

a. Are 1000 mL more or Jess than a quart?
b. Is a mile more or legs than a km?
c. Are 500 g more orless than a pound? _ :
d. If candy sells for 95 cents a pound, what should/e the
selling price for one kilogram? _ '
-e. What is the equivalent speed in kilometers per hour for 55 >

" miles per hour? (Round to «earest 10)

“

The relationships that exist in the metric system betweén
volume, "capacity, and weight are beautiful. However, from
. teaching many metric #-service classes and workshops, the
author is aware that some teachers find these relationships
difficult to conceive. You will have a special appreciation for the
metric system if you master. the following section. :

.

-
- : Metric’Relatiqnships
- Volume _ Capacity  Weight of Water
11 cm3 mL l.g- . C s
1 dm? L 1000 g
1 m?3 kL | 1 metric toh .
\ .
Z, ]

TW‘K%,;‘». - . I
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" Using these r‘elationslhips,.work the folldwing problems.

6. a. Ifa glass contaffs 25 mL of water, how many grams of
water would this weigh?

b. If a bucket has a volume of 450 cm3, what would be the
weight of the water 1f the bucket were filled? Gnve answer

“in kilograms. "«

c. Another bucket weighs 150 grams when empty Whenftllml
with water, its total weight is 550 grams. What is the
volume of the container in cubic centimeters?

d. A swimming pool is 5 meters wide, 12 meters long and 1.5
meters deep. When the pool is full, what is the weight of

_ the water in the pool? Give answer in metric tons.

)

Answers:
1. a 1000 i. 3000 q. 420
b. 2300 j. 362 r. 340
c. 234 k. 63000 s 0.321
d 3 . 70 t. 0.7634
e. 4.291 ° m. 0.029 u. 0.006 32 '
fx 32.1 . n. 0.017 v. 32000
g 4.21 0. 0.024 w. 4900 .«
.h. 7400 p. 0.342 x. 7 300 000
2. a "4000 4 40 - 400 -
b. 3 3000 0. 30
c. 03 . 30 30 - 3,
d 39 0.039 ° 0.39 3.9
e 073 0073 7.3 73
f.. 0.734 , 734 734 - 0.0734
g 436 436 ¢ 0436 0.0436 - .
h. 3.4 .34 [ o034 0.034
, i 03924 - 39.24 13.924 0.003 924
' j. 0.063 0.63 63 ., 630
k. 035 0.035  0.0035 0.000 35
oL 3900 39 S 39 0.0039
v,

~J
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m. 349 - 0.0349 0.349 3.49
n. 0.00555\ '0.000 555 0.0555 0.555
o. 3742 . 37420 37.42J 3742
e 3.2 0750 kg , e
b. 0.4727g
¢. 75000 mg - .
d. 3200¢ | ' R
e 0.730metr_icf0ns
, £ 29300kg

4. a. 7.810kg
Y b 38.963 kg

¢\, 7.350 metric-tons

- 5, 'a, more
b. more

c. more .
o d $2.09

e. 90 k_rh per hour

-~

6. a. 25¢g
AN
b. 0.450 kg
c. 400 cm? °

d. 90 metric tons

&
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METRICS FOR THE

'NONMATHEMATICS CURRICULUM

. No curriculum change of modern times is of the magnitude of

- the transition from the customary system to the metric system’
- of weights and measures. The modern mathematics change of .

two decades ago was cogsidered a revolution. The magnitude of
that change, however, caiqot be compared to the magnitude of
the present-change. If you wsen't.a teacher, child or parent, you
probably escaped most of the \nodern mathematics revolution.
Uncles, aunts, grandmas and giandpas never needed to become

involved with modern math. -

Metric change will be differept because ultimately all citizens

" must become familiar with thg/new system, If they do not, they
- will be out of step wit

emainder of the nation. Some areas
which have changed or are pldnning to change are weather
reporting, grain exporting, medicine and drugs, athletics
(especially track events), bottling of liquor, manufacturing of
automobiles and hardware fasteners, and photography. ‘
This nation is presently in.the very early stages of metrication.
Changing the citizens from gustomary to~met£c/v.vill take place
s that changing
the adult population is going to be very difficult, especially
among those members of society who do not, favor it. One

commonly hears older persons say, “I hope | am gone when the -

metric system comes into use.” These people are fnot__soq;\uch

* opposed to the country going metric as they are to themselves

being forced to convert. , - .
It will be considerably easier to introduce the Youth to the use
etrics as their primary system of measutement, if they

of

-~

receive help and encouragement.at school in all areas’ of the -

" cugriculum. Certainly they may be receiving little help out of
chool. Hopefully; it will not be left to mathematics and sgience
“teachers alone to shoulder the entire load of teaching.the new

system. ~ = . - Ty pT A e

- The purpose. of -this chapter.is jo. present specific;ways for
teachers of the nonmathematics curriculum. to,aid in the task.
Whether you are a teacher ina departthentalized situationorina.
self-contained classroom, the same procédutes:will apply.. -

‘Educators have known _ for-° mary,..years .that ‘specific - %

30 =

s

* .applications enhance fransfer. Teachers must -help ‘students

st
"
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* identify fatts that can be woven into meaningful generalizations
and then provide for the application of the generalizations jn a,
range. of situations. Th&wauthor’s goal is to offer ideas and sug-
gestions to teachers of the nonmathematics curriculum so that
they can provide the metric applications that will be so desperate-
ly needed. It should be noted that transfer is futther enhanced
when the applications encountered by the student outside of.
school are similar to those used for instructional purposes. Sinte '
the school can only hope for metric experiences outside of school,’
however, the main thrust in school must be for learners to see
various applications as they move from class to class or from

,subject to subject. Too frequently teachers teach metrics in
+ mathematics and science but do not mention it in any other
subjects. When this happens, many meaningful applications are
overlooked. ( ]
The following rock-bottom, basic principle should be kept in
mind by all teachers as they contribute to the metric changeover:
. be positive about the new system, build it up; don’t bad mouth
metrics. Learners‘are going to hear many derogatory remarks
about tHe metric system during out of school hours; it will be
nfortunate if one of their teachers contributes just one word of
opposition. Any teacher should be able to follow this principle. It
requires no study of the new system, merely a realization that
metric is here and is not going away.-
Teachers who are in'a departmentalized organization may
" decide to present 'a metric unit that cutsqacross two or more
- disciplines. The varipus combinations of disciplines will not be
" mentioned'here. One example with which the author is familiar,
- however, involved two sixth grade teachers who worked .
together in preparing their students for the measurement of

-, ‘temperature in degrees Celsius. The childrer involved in this
project functioned tainly in a self—contaiﬁza classroom but
moved to a departmentalized area te study'science. The problem
encountered by the science teacher was that sixth grade learners
had difficulty reading temperature scales which . involved
negative numbegs. Since the science activities required that

' students be able to add and subtract readings involving integers,
preliminary activities were necessary to provide this preparation.
The math teacher prepared the learners for the experience by

“working with ordered pairs of numbers which led to a'natural
introduction of such ordered pairs as 0 and 32, 100 and 212. The
objective of the assignment was for the learners to be able to
explain the relationship between the Celsius and Fahrenheit

" scales without the use of a formula. Both teachers involved with

_ this integrated unit spoke highly of its success. Even though it -

| . \“ . -3 LS 4
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. can be argued that the two scales should. not be compared,.

gtudents.as old as sixth graders have hgd considerable contact

with the Fahrenheit scale and can therefore gain meaningful

relationships by considering the two scales. The goal remaining

is for students to use the Celsius scale as. their primary
- measurement scale. - - . : .

The follgwing discussion will be concerned with metrics and
such curriculum areas as language arts-reading, social studies,
music, and art. Science -is not inclyded since many metric

, activities in this area are presently available.

Y

\

'Language Arts—Reading - ‘ C

Those who teach language arts and reading overloo
numerous occasions every day to include metric experiences.
These opportunities are missed if d conscious effort isn’t made to

stress metric.vocabulary..:One problem that will be with us for"

some time is that the stories in basal readers and trade books will

change very slowly to include metric vocabulary. The trade -

books will not change until replacement books with metric terms
are purchased; Therefore, the reading teacher needs toadapt the

present material to include metric words. Any time a customary”

 measurement comes up, the teacher can relate.it to a metric
measure. If the story .of “Danny the Dinosaur,” for example,
- ‘states that Danny weighs 8 tons and'is 60 feet long, the teacher
© can casually state that'if Danny were here today, we would weigh
him in metric ‘tons or kilograms and measure him in meters.
Depending on the age of the children,’an exact quantitative
conversion to metric units may be in order: At most grade levels
there are children who are capable of making these convérsions.
. The hand-held ‘calculator could be used for solving problems of
this nature, . -« / P .
- The problem of obsolete-measurement terms found in stories
is not unique to the present; it is common for a learner to read
literature of the past and run across a statement such as “The
farmer plowed a furlong.” This term is not understood, by
learners of today and must be converted to a more familiar

expression, for who knows that 8 furlongs are equal to 1 mile?,

‘The teacher isthe person to provide the"bridge between
historical and current terms. It may seem unbelievable, but the
4ard, -pound, and- gallon will eventually become vestiges of the

. past, while meter, kilogram and liter will become contemporary
measurement unitts. : ;

_ R
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. One morning he notiged that\the speedometer read 90 (2)
- per hour when theyfwere om\the highway and 35 (3)
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Language arts experiences of primary- agelearners caninclude
eontact with metric measures in the same natural setting as the
calendar work used by many teachers at the beginning of each
day. Weather reporting carrprovide such an oppogtunity with the

" placement outside the classroom window of a can to act as a rain’
-gauge and a thermemeter to record temperatures. These two

weather instruments will serve to measure precipifation in
centimeters and temperature in degrees Celsius. Such informa-

_ tion should be recordedon a weather chart or on the calendar.

Teachers of very young learners need to record data themselves
during the early part of the'year, but should encourage students
to do the recording later in the year. ‘
Language arts-reading teachers very effectivel{ use “chart’
stories”, with small groups in writing the learners"bown storles
descrnbi’ng actual happenings of the day. These stories can easily
be adapted to use metric vocabulary. A story could describe a girl
named Maria who walked one kilometer to school. It might tell of
her little dog that weighed 9 kilograms. Other metric terms could
be used to complete the chart story called “Maria’s Metric
World.”, The teacher would first place the vocabulary on the,

board"'or chart before writing the story as dictated by the

children.

The following story was written by a group of sixth graders
aftér they had worked with a metric unit in mathematics. They
developed it in language arts for completion by another group of-
learners in the classroom The metric vocabulary precedes the
story. Woryds may be useé more than once. -

ME-TRIC STORY

\ S .

Vocabulary: ~ Celsius ' milliliters - kilograms
jllimeter '  meters _ gram
ometers | liter B centimeters

‘ ' milligrams

"Jack lives 6.(1) from school so’he rxdes the school bus.

per.
hour in a school zone. Jack was wearing a coat as the temperature
wasg 5% (4) . He was glad to be well from the cold he had)a
week. His mother had'given him 325 (5) of aspirin for it.
Whéh he got to schqol Jack Jearned that it was the day for the
school nurse to measuré’and weigh the class. Jaclwas pleased to
see that he had gained 2 (6) and was 4 (7) taller than
a year ago. It must be because he drinks a (8) of mnlk every

day. - ' /

-
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. Atrecess sorrée of the children played football and Jack ran 10
-(9) for a touchdown. When Jack went to the cafeteria for
lunch he drank 250 (10) of milk with his meal and then ate
several pieces of M&M cShdy which weighed a (11) each.

** After lunch Jack’s class went to the activity rooni to see a 16
" (12)__i__ film. At the end of the day Jack rode home on the
school bus and ran in the house to play with his little puppy which
weighs 10 (13). . It had been a busy day!

M '_\‘(.

Qnswers: 1. kilometers, 6. kilegrams 11. gram e
2. kilometérs 7. centimeters 12, millimeter '
3. kilometers 8. liter - - 13, knlograms
4. Celsius " 9. meters o
5. nmilligrams  10. milliliters ,
e S : ~

The following maze adapts well to a spelhng unit on metric
words. It eould be used to 1ntr0duce the unit.

‘¢
a

DIRECTIONS Circle the metric words in the metrnc maze and

cross them off the word list. ;JThe words are
o - * written ‘horizontally, vertically, .and diagonally“,
/l'hey are ‘all spelled forward. In the diagonal
o "words, the first letter starts at the top and the
T " word is written downhill. Some words overlap
ahd some letters are used more than once.. The
following metric words may ‘be found in the

¢ . maze.
temperature length . degree
; ten o metric ‘ . volume
meter . ¥ . hectar¢ ' linear
. « perimeter . -, dekaliter e celsius
i base ’ : kilogram . t'hexmqmeter
,’\ ' measurement oo minute gram
' centigram , ° standard capdcity -
second : rule’r{ ' ~ hour <
cube , decimeter ' . system
scale “ centiliter _ “milliliter
liter ‘ . calorie ~unit

1]
" ' ~ -
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EMATERFEEDRHEBEBBASE
'  /NHMEASUREMENTARNRHDN

. AHOLDUMERSHOED IHG FMT’
METR I CXERTDGRAMOE TM]
ICRDEKAL ITERJF | EMDDHG
NTSTUAELDRLE JKTDRLQR
,UAVXZKIEQQRAMUEEZUDA”
TRKLDKGPQRSTUAREAVHM"
| EEVDWXAYZDIERDSECOND
e " SFECENTILITERJKSLADR
TDRDDGNGDARLL INCUBEA

- "ASGEADRHOSCWD IIOAMNS L.

‘ NMACGAOEDYHEELNLROI1
DDRIWRHLESVOLUMENTTT .

7 AOPMOLOPETALOSETAGAE +

RULERIUSPETDTOI IHRGR |

" DLUTHERMOMETERLUPER J.

" LOTEOCAPACITYOURS J’KR
MANRDMILLILITERMZXSA. |

Social Studies- ) .
Those who teach social studies have untold opporturtiities to
" build metric concepts as well as to provide numerous.reinforce-
ment 3ctivities for previously learned cpncepts. Social sfudies is
» ™ replete.with quantitative concepts that need more %‘ncept- '
building emphasis than received in mathématics. Itis am talleto
assume that a young learner knows the mathematics concepts
necesgary to understand social studies. =~ = -
‘The study of space or.geqgraphwpresent’the most abwous -
.+ opportunities to stfess metric méasure S since.the measure- .
- ment of maps will be changing from!miles to'kilometers. Young -
learners will need to, gain the concept of a kilometer. There is no
“better way for a child to learn this concept than for the social
/ studies teacher to take the class for a kilometer walk in an area
that has previously been measured. Social studies teachers in the

4
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past have had children walk a mile to understand the concept of .
that 4nit of measure. Walking the kilometer will not only, be
more appropriate but will be shorter, as a kilometer is only 0.6 of
a tnile. Following the walk, the class can discuss locations that-are
_ one kilometer apart. The discussion cah later consider longeg
distances such as those from one city to another. This agtivity
. will be a natural introduction to map reading and scale drawings.
Maps that record distances in miles can easily be changed to
kilometers?&vusing a hand-held calculator. Such an activity has -
proved quite successful with learners in fifth and sixth grades. .
Another reference problem might reflate to the unit of land
area, the j""“"" When learners in fifth and sixth grades are ready
to study drea, the are can be introduced. One sucgessful teacher
relates the are to the size of alarge garden. Obviously the hectare
» would be explained as 100 ares. The social studies teacherisinan
enviable position to provide concrete concept-building activities
 relating to the hectare when this term is used in the textbook.
‘ Again, walking around a Hectare to gain an understanding of its
- 7 size is a strong concept-building activity.
A third opportunity .for metric concept-building is during a
» . discussion of imports and exports, for the metric ton has become
the world stangard for trade. Even-in the United-States, grai
+. imports and exports are given solely in metric tons. The auth
/ has never heard one word of criticism directed toward this policy.
. All indications'point foward total metrication of the grain trade.
For concept-building of the metric ton, a cubic meter may be
assembled with twelve metersticks or dowels taped together. If
B , the cube were covered and filled with water, it would weigh one _
metric ton. This activity has helped many students, young and
« _.bld alike, to conceive the size of a,metric ton.

3

-

Music  ”© : oo
How many songs do you know that use metric terms? Music
teachers have told the author that they have looked in their
- Mmusic books and files and found none. Hopefully, after reading
Lo this short section on music and metrics, you will not only become
’ convinced that it is your responsibility to help with the metric
*.changeover, but that' you will use one or more of t\hy\m'etrig songs

~with your young learners. " R SR

: - Today most music is taught by a special music teacher. It is.
. tommon tp:find pianos in kindergarten fooms, but they are -
found: mainly in the*duditorium area®r the music room. The
suggestions presented in this section can be used by the special
music teacher or the teacher of a self-contained classroom.
. 'Numerous songs.in our society use customary units in the
lyrics. Examplesinclude: “I Love You a Bushel & a Peck” and “Five

» . .t
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Foot Two Eyes of Blue.” As stated before, howE aer,'wé do not -
* find lyrics using mtric terﬁ\m/songs of today. When one K-6
Ow can you assist your learners in _

- music teacher-was{asked
the metrlc changepver?” she replied, “I would have to write a
song.” She had previpusly been asked.to feport on the metric
songs available to use thhx?\s‘xldren She had hoped to find a song
combining physical movemejit with metric vocabulary but found
no such song. It was at thispoint that she decided she woyld need

_ to write such a song heréelf. A 'song of this nature that involves
actual measurem&nts with the metric vocabulary is not easy to

write. The'songs that follow weré.written by teachexs who teach_ l/

young learners every day of the’ school week.

The,i]gst song is designed to combine physical movement with
metrigterms. Any music teacher can use this song after he or she
has learned the physical lengths of a millimeter, centimeter,

can be used with both younger and older children. It is sung to
the tune of “The Old Gray Mare ” :

) ( decimeter, and meter. The song is ideal for second graders, but
/-

y and used with permission of Mary Jo Kurtz.
tune of “"The Old Gray Mare.” o

Therméric system's here! You'd better learn it now. :

Here! You'd better learn’it now. Here! You'd better learn it now. The

"Metric system's here! You'd better learn it now. Watch, us, we'll show you how.

‘Watch us, we'll show you how. Watch us, we'll, show you how. The *

Metric system's here! You'd better learn it now. Watch us, we'll show you how.
. Q | B .)

Can you show a teeny-weeny millimeter? o

.Teeny-weeny millimeter? Teeny-weeny millimeter? - L

Can you show a teeny-weeny millimeter? Watch us, we'll show you how.

Watch us, we'll show you how. Watch us, we'll show you how.

Can yoy show a-teeny-weeny millimeter? Watch us, we'll show you how.

AN}

- Can you show a very Iitfle centimeter?
Very little centimeter? Very little centimeter?

Can you show a very little centimeter? Watch us, we'll show you how. \
- Watch us, we'll show you'how. Watch us, we'll show you how. -
~ Cam your show a very little centimeter? Watch us, 'we'll show you how. v,
~ Can you.show a not-so- Alittle decimeter? - ¢ o .
! Not-so-little decirheter? Not-so-little decimeter? a0 L

’ ‘Can you sHow a nof: “5Q- little dec:me(eﬂ Watch us, we'll show you how
R  Watch us, we'll show you ‘how: Watch us, we'll' show you how. “<¢"
* Can you show a not-so-little decumeter7 Watth us, we'll show you how..

€ .Can you ake a giant step that shows a meter?
- Giant step_that shows a meter? Giant step that shows a meter?
* Can you take a giant step that shows a meter? Watch us, we'll show you how.
Watch us, we Il show you how. Watch.us,-we'll show you how. ,
Can. you take a giant step that shows a mefer? Watch us, we'll show you how

s - P
, ' . 2§
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The second song was written by a music teacher and-a teacher -
of a self-contained classroom. They reported that a second grade

- clags enjoyed the song a great: -deal.and .sang it at a=school

program, [t is appropnate for any age grbup, including adults.

oo
R

and Leola McLain.

B

Sing a song of metrics and have a lot of fun.

. Metrics are the "in" thing and fun for everyone.

We cdn measure lots of.things, it's really fun to do. So
Listen véry carefully and we will show you, too,

. J ) .
We no longer walk a mile, we walk a. kilometer, -
When we buy a quart of milk, we buy it by the liter.

_ Candy is my favorite, | used to buy a pound.
" Now 'l buy itby the gram and pass it all around.

* " Look at my new pencil, it's seven inches long.

Oh! What did | hear you say, you're really very wrong.
Take your pencil, lay it down beside a meterstick. It's

~ Eighteen centimeters long; you see there-is no trick,,

Do you know hovJ much | weigh? | don't m>ean in‘paunds.

| don’t talk that way how that metrics are around.
.1 weigh thirty kilograms, that-is called my mass.

You may not believe it, but I'm biggest in my class.

We have a new thermometer, it's really very nice. We
Read degrees in Celsius, and zero will make ice.i It
Starts right down at zero and. goes right on its way.
Twenty-three degrees is sure to be a lovely day.

.

. Sung to the tune of ”Smg A Song of Sixpence.”

~

It's hard to think of big things and just how much they weigh. A

Thousand kitograms makes a metric ton, they say. When
Russia buys our wheat, they buy it by the metric ton.

. F know all about it 'cause I'm a farmer’s son.

Kilometer, metric ton, gram and centimetgx,

Kilogram and centigram, Celsius ang a liter.

These arg just-a few of the words tiat we can sing. So
Sing a song of metrics; for it is thé commg thlng

‘Lyrxcs written by and used with permxssxon of RandaLﬁBargdill

-

B
.

The third and last song was wntten bya teacher ofa combmed
‘fourth and fifth grade. She wrote both thelyrics and the music to
be sung by the children in her self-contained classroom while she

accompaniment is not difficult.

o~

du

. accompanied on the ghitar. She reported-that the fourth and fifth -
‘graders greatly enjoyed singing- the song, and the guxtar.

L

v



: . N X
. LN . L - - - K
. . N S . . DS S R

Lot s
-

/ . ) _. B ‘.‘ o
S Metncs for. !he Nor?ma!hemuhcs Cum%ulum' L3900

Lyrlcs and tune written by and uged with permxss:on of
Roberta Klnsmger\

- n C‘_ F : B G . v @ Al . v

L) 2 I 1 T —
' ‘ 4 ‘ I I

DA - T

Chang@ that yardstlck to a me - ter, change that quart to a
Don't you wor-ry don't you fret, for theres nothing to re-
You use ki- lo, hec- to, ek - a, dec - i “cen-timill-i- <
Then it's ki « o, hec- 10, dek - a, dec - i, cen-timitl-i- <o

. And'it's ki - lo,.hec-to, dek - a, dec - i, cen-ti,milli

Change that yardstick to a me - ter, change that quart to a
Don’t you wor-ry domt you fret, for there's nothing to re-*

TN BN -

2 , . R— :
@4 ..... F“"*F“F—f,i:w e B I ——

? Ti - ter, and jump on the me - tric wag - on now

gret The met-ric sys- tem s ea-sy if you try. .

me - ter to mea-sure an-y length that you mnght hnd

gram. They give the weights of eve-ry thing they can.

I| ter — these give-the a - mounts that yodl de . mand. -
-ter and’ jump on the me-tric wag - on now. ‘ —r—

gret The met-ric sys- tem s ea-sy if you try. : !

» )

)

. Art - - . . . S
"~ Those of you who teach art have many opportumtles to
encouragk students to use metric measurements. As one art
teacher sjid, “The secrets are (1) use the metric vocabulary
yourself £very chance you get and (2) let the ‘students get as
much real expenence in actual measurement processes
possible.” eans to use metric. dimensions rather than
“customary.dimerisions, If the activity calls for yarn, be sure to
give thé length’in meters. If paint is to be mixed, use cubic
centimeters or milliliters. i paper is fo be_cut; give.. the
~dimensions in centimeters and ask the students to dothe cuttihg.
If the art lesson calls for margins, give themin centimeters, If you
fire ‘a kiln, talk about the temperature in‘degrees Celsius not
degrees, Fahrenheit. :
A very common art activity is to have the children draw an N
outline df each other on bu%her paper. In orde(eir’}d{fress metric -
length, ask them "to measuke the outline -and#to vecord their .
height in centimeters on the o

7
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After ycollectinghleaves for the fall leaf design, ask the children
to measure the length of the leaves in millimeters and to put the
longest leaf in the middle of thedesign. The lerigth of the longest
* leaf should be recorded below the design in both centimeters and
“- -millimeters,, - 0] : S : ,
When giving directions for making a mobile, give the lengths
of the cords in cehtimeters. [f it is to be a mobile with geometric
“shapes extended from a clothes hanger, give the length of the
“cords as: DR . :
'15 ¢m to hold the circle -
30 ¢m to hold the square . . .
.45 cm to hold the ellipse * ' N
&0 cm to hold the triangle . =~ e
" 75 cm to hold the rectangle -

' ‘

o~

&

.

E ' W

R . . . 4

.- ' " Meter Flower
. , . oY .
If the art activity is to make yarn flowers, instruct everyone to
measureg meter of yarh to use in making the project. Ask the
students to glue thé petals to the center of a flower as shownin
. - the acdompanying diagram. Each petal is made from.a %0 cm piege -
of yarn. The center is a circle made of a 5 cm piece’of yarn. The
‘Temaining 15 cm 6f yarn are used in the stem. The centers of the:
petals may be colored. ' ' S
The artactivity normally called the “magazine picture fold” can .
be easily altered to use metric measures. A picture-from a
magazine should be-selected and cut into 2 centimetef strips.The
" strips are then’ glued-back in the same order on'a sheet of -

' construction paper, except that a 1 cm spacé.is left ketween each
_strip. The effect of the spaces between the strips is interesting, * -
... Paper /strip art_is réadily adapted to metri¢c-measurement. " "’

Numero6us paper strips 2'cm wide and 6 cm lgng should be cut

‘»

“ -
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from various colored construction paper. Each stripthould be
tightly wound around a pencil and glued. After slipping the strips
from the pencil, they may be glued on a paper to form an animal
or design. A beautiful three-dimensional butterfly can be made
with the curls. I S .

Directions for texture design art can be given utilizing metric
weights: If a small design is desired, the directions would be for
each student to weigh 5 g each of popcorn, beans, wheat and
sunflower seeds. These are to be glued on a 28 cm x 25 cm piece of
may be substituted for those sugge3ted.

Directions for makihg church windows—a greatly enjoyed
activity—can also utilize metric units. Each student should
measure and cut two 25°cm x 25 ¢m pieces of waxed paper.
Different colored cgayon shavings are then placed between the
two sheets of ‘wazed’paper and ironed with a méderately hot
iron. The resulting product resembles a stained élass window.

* construction paper forming a designfr animal. Other materials

M .
-

Summary

The overall theme that comes through in each subject area is.
that the teacher should use metric terms whenever measure-
ment terms are needed. In many situations, you, the teacher, can
learn the new system along with your students. You should
remember that learners need many physical experiences with
metric measurements. Most of the activities presented in this
section call for actual measurement. ;

You can assume that teachers of science and mathematics are
working to change each learner from being: primarily a
customary measurer to being primarily a metri®measurer. Your .
role is to encourage and support their work. If the learner’s only
conttact with the metric system is in mathematics and science, it

" will be a long and diffi:iltﬁsk to change him or her tothe new

. system. Each learner needsnumerous metricexperiences both in

and out of school. _ _ )
You are in a position to talk up the new system as well as to
provide reinforcement activities. .

3
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. .MEASUREMENT ACTIVITIES T

This chapter includes measurement activities designed for the
prifary child who needs to develop the concept of measurement -
as well as activities for the older learner involving more
sophisticated .measurement. Examples of the former kind,
designed for kindergarten, first and second grade children, are !
included in the first section. In these nor@tandard measurement ~——
activities the learner does not become involved with standard
units of metric measure such as liters, meters, grams, etc.
-Activities are of a trial-and-error readiness-type which allows
time for children to develop measurement and premeasurement
concepts using such nonstandard units as finger widths, chalk
lengths, pencil lengths, arm spans and strides. Emphasisiis placed
on the concept of measurement rather than on one correct
answer. The exercises are designed to lead into the standard
measurement activities which follow. a

The second section, metric measurement activities, includes -
exercise$ designed as a tontinuation of the nonstandard
measurement activities. They start with concrete measurement
at a beginning level. Teachers who lack metric awareness will
have no difficulty with the beginning activities of length, weight
and capacity. These exercises progress from a veryelementary
level to a more mature level.

NONSTANDARD MEASUREMENT ACTIVITIES

ERIC

Aruitoxt provided by Eic:
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& ) ' . ’
Length :

A yohng learner ‘hxas a built-in centimeter measure, for the
width of his or her finger is approximately orie centimeter. The
width of an adult’s small flngernall also approximates a cen- °
timeter. This'fact can be used in measuring various objects in
finger widths before the concept of a centimeter is dlscuss@d

"MATERIALS: Ob)ects to measure such as a new piece ofchalk a
a - new pencil and a book.

-NUMBER OF PARTICIPANTS' Any nurnber working in'pairs

DIRECTIONS: Measure the lengths of the objects’ by using the
width of your index finger. After you have
completed the measurements, check with other
teams to see how your answers agree with their
answers, (t

Length

OBJECTIVE: ~To measure to determine the order of pictures
from shortest to longest.

MATERIALS Numerous pictures of boats, automoblles etc.,
\ cut from magazines, newspapers, or catalogs.

NUMBER OF PARTICIPANTS: Any number.

\

\ DIRECTIONS Place the pictures in order from shortest to
| longest. You ‘may want to use the width of your
A . finger to measure the pictures.

l\engllx K : X
S t a: .

OBJ CTIVE: To provxde a concrete experience using a non-,
\ standard umt of length the’ flnger width.

ATERIALS Varlous objects such as paper\cllps index cards,
. sticks of chalk book, pencil, etc.

NUMBER OF PARTICIPANTS: Any number

9L
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DIRECTIONS: This ctlwty ‘should begin with the teacher

‘explainjng how to measure using a finger width.
fe_ should be one station for each two
children doing the activity. Ateach station, place -

one object so that children working in pairs can

_measure the object as they progress through the

stations. After the medsurements are made, the

. ,‘teacher should lead a discussion concerning the

o . “findings. : '
' T o

Cor

44" METRI

Length Y
OBJECTIVE To compdre the lengths of concrete ob;ects

MATERIALS: Set of colored rods or strips of paper 1 cm‘
through 10 cm. (No reference will be madeto the

’ ' metric lengths of the rods or strips.)
: NUMBER OF PARTICIPANTS Groups of two or “three chnl-
dren.

' ~DIRECTIONS Provide each learner with the following rods or
' sylps

Number Length \
10 cm (\

» 9 cm , .
8 cnt : .
7 cm ' '
6 cm .
5 cm : ‘
4 cm
cm
cm

1cm

.
PR A O O SR

Ask the ghildren to place one of each strip or

rod in order from longest to shortest. Ask the =

children to hold up thelongest strip qr-rod. Hold
up one of the 5 cm items and ask how many 5cm
strips or .rods it takes to make the longest strip
or rod. Vary this procedure with the strlps or
rods.

ol
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Length ; - : .
OBJECTIVE To order 1tems according to w1dth

s
MATERIALS: Three coms and three cards w1th arrows. -

NUMBER' OF PARTICIPANTS Any number depending upon
, available materlals

&

DIREC‘TIONS:' -

P ;
Place the coins in a trlangle as shown Place the arrows so that
ejxch points towdrd a wider coin.

Lenglh x '

OBJECTIVE: To cempare the height of two learnersin clevelop-' '
ing the concepts™®f taller shorter and the same.

MATERIALS: None . _— : f
NUMBER OF PARTICIPANTS Entire class.

DIRECTIONS Ask two children who are of ‘unequal height to .
stand back to back in front of the class. Then ask
the class to tell you who is taller and who is
shorter. Agk two children who are of equal

- height tosstand back-to back. Discuss with the
class that the two class members are of equal
height: Select one-third of the Marners and ask

" them to find a partner who is'taller. After thists
completeyask a different one-third of the class
to'find a partnef who is shorter. Finally, ask the
remaining oneIhlrd to find a partner of equal

. height. )

Length

(9

WA

OBJECTIVE: To gain an tlnderstanding of tallest and shortest. \\\)
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v
N

MATER!ALS Butcher paper newspapers, glue water- base
Lo . paints and brushes. : :

DIRECTIONS ‘Have children work in pairs tracmg each other’s
. outlines on butcher paper or newspapers that
. : ~ % are glued together. :

These proflles may be palnted and cutout. The,n :
they may be put’ in order to find out the tallest.
v boy, shortest boy, tallest girl, shortest girl,
tallest person‘in class and shortest person in
class. . oy .

' Leng!h -

" The ability to estimate is a desxred skill that canbe developed in
learners if the appropriate activities are used.-Measuring with
body spans is such an activity (i.e., the distance that can be.
‘reached from tip of finger to tip of finger with arms-outstretch- -
‘ed). The distance will approximate one meter for young learners.
This approach'develops estimating skill much better than the use -
of a meterstick or similar device. Normally the standard unit is
not mentioned at least until the activity is completed, after which
a discussion may be heldac-oncermng meter length.

MATERIALS: "None.
NUMBER OF 'PARTICIPANTS: ‘Any number working in pairs.

. DIRECTIONS: Estimate the dxstance‘of the back of the room,
the side of the room and thg length of the
chalkboard in body spans. After estimates have
been made, make the actual measurements by -
having your partner count the number.of body
spans 0 each dimension. Remember a body span
s . is as far as you can 'reach with your hands
/ stretched out to the sides.

Length

oy

- OBJECTIVE: To provide concrete expeg\encethh nonstandard.
. measures while diagnosthg which chlldren are

( - -ready to use standard measufes.
MATERIALS: None. S T ‘
: s
e V)
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NUMBER OF PARTICIPANTS Total class d1vnded into two
groups

DIRECTIONS After a d15cussxon of the fact that the two
opposite walls appear to be the same length, the
teacher'suggests that both groups measure the
walls' in shoe lengths. The teacher should pick |
two_children (one from each team) who have
different-sized shoes to use in the measure-
‘ments. After the measurements are completed,
" a further discussion should be held to deter- -

¢ mine which children accept the walls to be dif-
-ferent iengths. Those who accept the reglilts are
not ready for standard measures of céafimeters’,

and meters.

Length and Weight

OBJECTIVE To dxfferentxate between longest, shortest, high-
est, lowest and heaviest and llghtest

MATERIALS Varnous ob)ects such as toys boxes bottles,

pencnls etc.

NUMBER OF PA;!?PQTS Groups of two or three chll-
' ‘ dren. -

DIRECTIONS Place severaltitems with each group before
asking each group to select the longest item.
Repeat the questions until all the words are °
used. During the exercise, some questions will
arise, such as ”“If we lay the bottle dowd® it
becomes the longest item.” Questions like these

are d:velopmental in nature and Rave stroiig
pedagogical value. For an evaluation have the
children perform the tasks mdnvndually as re- -
quested by tHe teacher.

dnin
r

Length : .

. = This activity can easily be used as a transitional activity for

. introducing standard measurements. After completing it, you

may want to pose the question, “How would you write to your,

grandmother and tel*her the size of our classroom? Would it be’
rroprnate to use strides to describe the size?” Some students .
I mention that a standard unit should be used.

- A
A4

[

L
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: ) _ Q ‘
MATERIALS: Nore. i | ‘,' /

' NUMBER OF PARTICIPANTS: Any number. '

’ DIRECTIONS Ask each child to makia strip of paper as long as

his or her normal stride. Suggest that the paper

C . . be used to measure the width ofrthe front of the

{ classroom. After this is completed; lay the

‘ “lengths of paper on,the floor from shortest to

T . longest. Discuss why the classroom width
varied with the stride of dxfferent children.

4

,We:ght

-

The amount of equlpment needed for teaching.weight ac-
tivities discourages many teachers from involving students in
weight experiences. This dlfflculty is overcome by using readily
»avallable materials. ‘The activity is designed to provide an
experience with the concept of weight in an informal approach.
The teacher may wish to follow up the lesson with a discussion of
standard units. Sincé the flashlight D battery weighs approxi-
° mately 100 grams, the objects can be compared to 100 grams

MATERIALS: Five D battenes, a plastic bag, ahd numerous
" objects to be weighed, i.e., chalkboard eraser,.
_ rock, book, etc. * ’ c

'/ NUMBER OF PARTICIPANTS Any namber.

'+ «DIRECTIONS: Deter ine as clesely as you cap the welghts of '
. the oEHelects by holding an &)ec&\ one hand agd:

to balance or equal the weight of the object. If
more than one battery is required, you may
place them in-the bag -for more couvement

\// o handlmg .
Weight =~ '
IOBJECTIVE» To mark the heavier object. © :
M‘ATERIALS: Sheéts of paper showing objects.
NUMBER OF PARTICIPANTS: Any number.
'DIRECTIONS: Place'a‘th on the heavier object. -

s e 4

as many batteries in the other hand as necessa Xy -

2o
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Weight ' ' .
OB]ECTIVE To provide concrete experiences with nonstand-
* ard units of weight.

MATERIALS Balances and numerous welghts such, as bolts,*

I . - nuts, washers paper clips, etc.
 NUMBER OF‘PARTICIPANT«% Any number working  in
AR o .. groups of three or four. .
DIRECT-IONS After a chscussxon of weight, the teacher asks ] '

g - .the students to wejgh a math book,.chalkboard
' . ~eraser, new. stick \of chalks etc. .The results,

" should be given as so many/ olts, washers, etc.. .

Hopefully some studentsill suggest that it is
difficult to compare_the‘weights of two items if
one wexghs 3 bolts- and the othery'14 washers.

Area o ‘
OB]ECTIVE To galn the concept that area is meagure ona flat
) surface.

i \
e

: MATERJALS: NeWspaper or newsprint, scissors, glue.

! NUMBER OF PARTICIPANTS:Any number _working in
. groups of two or three

DIRECTIONS Lay a double sheet of* newspaper on the floor
- and ask how many students can stand on the -
newspaper. After determining the number, cut
.out ‘shoe prints and paste them on the sheet
“after painting them. If desired, newspapers may
be glued together to make an area of one square
meter. The area of the paper may or may not be
stressed, deperding- upon the readiness level of
. the students . L e

T

Arfa
OBJECTIVE: To measure the area of the bulletm board thh
‘\ «-concrete nonstandard umts

MATERIALS Several, sheets of constructnon paper

NUMBER OF PARTICIPANTS Groups of two.
’ a. AN

\\ . l' . ., ':. : J ) .’ ""A .

}(.,\
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s
L
\

DIRECTIONS After the teacher leads a discussion concernlng
‘the meaning of area, the area of the' bulletin .
{ -~ board is measured by pinning sheets of con- -
g strugfion. paper on the board. If the.board:
doesn’t measure evenly'in whole sheets; the
remaining portion may be estimated or.sheets
may be foch) d and cut before being pinned up.

o Varnatxon The teacher could ask what other
‘. “items might be used to measure the area of the

e ' bulletin board. Hopefully other-sized sheets of

e, . paper, chalkboard erasers, etc., will be men- '
N tioned. : . !
'..‘ o N \1, A i ot . ) . . - -.
;. Capacity . 3 A o : .

In develppi the concept of capacxty, young learners heed
experiences with nonstandard units LThese activities provide the
-readiness gded before the study of lxters and rpxllxmeters Is 7

,“ gu/‘ . .

’

) MATERIALS Varxous c%rs such as coffee cans,” milk
* ’cartons, jars, ettzand water. One small container,
such as a frozen juice can is needed as’ the

nonstandard unit of capac:ty

NUMBER OF PARTICIPANTS Any’ number

DIRECTIONS Determine the capacity of each con,ﬁimér in

, o number of .juice containers. Approxi matxons

LT ~ will be needed since most containers (will not
' hold an exact whole number of j juice containets

of water, After each container is méasured‘

arrange _fhem in order of capacity. .

) ,
Capacz!y T e

. OBJECTIVE: To - provxde a concrete experience w:t'h non-
: - . standard units of capac:ty W

MATERIALS Pop bottle caps, plastxc cups,.or small milk
cartons. :

NUMBER OF PARTICIPANTS Entire class, work:ngxn groups
of two or three.

gy
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' AR AR - + 5 .
DIRECTIONS “After a dlSCUSSl orIeer,mng the meaning Jof
: capacxty, ask t hxldren to. determine the
- ‘capacity of the plastic yups or milk cartons by
/ . filling them with bottle caps. Discuss why the
answers vary. ‘ . o
. ~ . . .
' Volume ) L _
In developmg the concept of volume chlldren need ex- g
" periences where stress is placed on the concept rather than the
" mathematical computation. This activity is dejigned to teach the
concept-of volume. It should be used wish third, fourth and fifth
grade students who have not previously. developed the concept
of volume/ . b

‘ MATERIALS Small boxes ofvarylng shapes and sizes and many _
- centimeter “cubes. -

NUMBER OF PARTICIPANTS ‘Depends only upon the avail-

S . . ability of matenals

DIREC;I'IONS Fill the boxes with the volume pieces and then
count the pieces to find, the volume. Do not
assign units. If it takes 25 pieces to fill the box,
: say the volume is 25 volume pieces. Arrange the
S boxes in grder from smallest to largest volume.
-~ Children who are at ease with the volume pieges

may want to, assign.the specific unit of cu%c

© centimeters to the answer. \

LY

T

- Time S & L ,
OBJECTIVE: To pr0v1de a concrete experience with a .non-
S &  stapdard unit oT time. . .

MATERIALS: Small pIaSth bottle filled w1th water with a hole -
: punched in the bottom edge. - :

‘ NUMBER OF PARTICIPANTS Entire class.
" DIRECTIONS: After a.

lSCUSSlOﬂ concermng time, measdre

. how far bers of the class ‘can write t
) numbers whi)e all the w is running out o
the bo}tle A : "

L s . . v .
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-~ - ’ . ’ = . .

' METRIC MEASUREMENT ACTIVITIES
“When you cannot measure it, when you ';:énnot express it in

numbers—you have scarcely, in your thoughts, advanced to
the stage of science, whatever the miatter may be.”*  ~

A Lord Kelvin

v Leng;h- .
)
Celsius
P 3 i
i Idam
<LV I , Idam Are 1dam
N * Volume ' ,
‘O - LSRN
k <. %
1 1
ldam ,
Area
Temperature ;
0 ) ’ Capacity
' #
g /
L
4 3 .
i *This quotation is used by Science. A Process Approach (SAPA) to introduce

measurement. -

R

ERIC
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Length = ™ = o ,

Aids for teachlng metric length are far more available to the
classroom teacher than aids for teaching metric weight;
‘temperature and volume. The author can remember his schdol
" days when it was common for a‘meterstick to be lying in the

"~ chalkboard tray. Thi stick was used by the:teacher mainly for
polntlig. Never wvas By et b side used fof medsuring. It was

" called the meterstick, ho ever, and almost everyone knew thatit
‘was a little longer than 4 yard This brief contact with metric
Jength _describes the major metric expérience of. many
,.Amencans Needless tosay, metric experience of this nature are
“no longer adequate. This section includes more length activities

- than activities for any other metric topic because of the avail-

- ability of length materials and because many teachers 1ntroduce
the metric system with the subject of length.

The basic unit of metric length is the meter. As pr%sly
fnentioned, the French in the 1790s defined the length ok the :
meter as oné ten-millionth of the distance from the north pole to :

. the equator along the earth’s meridian running near Dunkirk in
France and Barcelona in Spain. In later years, difficulties in
' reproducing or comparing measurement-standards with-a por=~
tion of the earth’s meridian led France to construct a physical
. standard of the meter of platinum-iridium. Not until 1960 at the , -
‘General Conference on Weights and Measures was the defini-
tion of the meter based on the. international prototype of
» . platinum-iridium.changed to the following: “The meter is the
length equal to 1 650 763.73 wavelengths of .the krypton:86
_.atom in’'a vacuum.” ‘

~

Length : : -
In order for students to thmk metnc they first must feel metric.
~ Many activities involving measurement of linear dista%ices must
beplanned. These activities r‘&q,%xre little preparation on the part
of the teacher. Students should be encouraged to measure'many
: physxcal objects in and around school. The activity included here
is good, however, as every child can measure the Iines at the
same time. If the assignment is to measure the width of the door,
it- will take a consxderable time span for a class to make the
measurements : _

. MATERIALS: A sheet of directions and hnes for each Chlld
e~ * ymetric ruler. .

- NUMBER OF PARTICIPANTS Any number

<
93
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N v . P . ' : » . . N L .. ( "
DIRECTIONS Measuré the! followmg ‘lines to the ‘nearést v,
) millimeter.- Redgrd the answer on the,line in .
- <both mllllmeters and centimeters. = - 4
DR - - - - o
b. - : ' R
: R R «
o c a
d. . — 2 !
)\e! ’ N
aal u t ‘
. _,\
f— ~ =\
: e e et _
~Answers;, o S SRR P e
a. 80mmor 8'cm - e d. 85mmor 85cm
- b. 6_0mm’or'6cnq'ﬁ - e 35mmor3Scm -
c. 30vmm or 3 cm' Lo _.—————~~—f 105 mm or 10.5°cmu,
" : ‘ St ' - X R A
Lengfh Dmgnosxs W ' o
OBJECTIVE To estimate ce.ntnméter lengths »
NUMBER OF PAR'U] ICIPANTS: Any number. . K R
DIRECTIONS Estimate the lengths of the follow:ng lmes in ‘.,.
centlmeters - . R
b. .
. :
d.- a -
e.
f' * . . o .
DIRECTIONS; Estimate the Following: . LT
. 7 lam SERYS eall.- Lo
- My teacher is __r:m tall .
y.oob
_ My desk is-e”  _cm Jlong ° ;
\r i
Leng!h 5 __; , oo ,
OBJECTIVE To demonstrate that even tradm nal saymgs w1ll
eventually becane out- of-date.
ny . “
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‘MATERL‘_\L‘S: The sayi’Pgs as listed. »
/ * \ “

NUMBER OF'PARTICIPANTS: Any number.

" DIRECTIONS: Place the sayings on the chalkboard and’ nsk
. . students to help you change them so that they
use metric terms. Some children may wish to
«%0 just state equivalency units in metric measures
+ while some may want to completely rework the
Te sayings'and state them ini whole metric units.
oL The latter is the moré desirable method.

e, . N

’ o

’

”Give him.an ir{c’)x and he’ll take a mile,”

”’Trafﬁc just ”‘d’k al
?

. "Walk a country ‘mile.” R S
“He’ hlf the ball a mx[k t
A mxssf is as ,good ds a mxle v , o .
“I would walk a mllllorn mxlrs for one of your smiles.” - 5‘
] wauldn't touch him w1th a ten foot pole.”.

“There was a crooked man- and he walked a crooked mxle

4

. SA foppth down a.nd inches to go.”
i {

? ' . e )
_Leng!h—Cuisenaire Game

P “. oo~

= Since. Cunsenanre rods h é metriglengths, they adapt well to
the beglnmng activities 6t teachigfg length. This activity uses
- qaly ‘the six shortest rods that asure 1,2,3,4,5and 6 cm.

e

One set of rods.is required for ea h of the two players. As you

“ observe the learners playing the game, you will see them measur- _
ing the rods on'the meterstick. Thisis exactly what the activity is
.designed-to do, i.e., aid the players to become familiar with 1
thr!ﬁjgh 6 cm lengths - . f

MATERIALS One bogx of Cuxsenalre rods for each player, one
L R regular cubncal die, and a meterstick.
. s

NUMBER OF PARTICIPANTS Two., . S~
Yo e 55
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DIRECTIONS:, “Play moves in a clockwise direction with each
’ player rolling the die to determine whether he

S gets to place a 1, 2, 3,4, 5, or 6 centimeter length
w along his side of the meterstick. Play continues
ntil a winner has enough rodJs end to end to

"a

' “exactly equal 1 meter. .

, Meterstick

. . ],

! L_1LJ

S 'Frb'rh)Kurti, V. Ray: Teaching Meiric Awareness (St. Lotis: The C. V. Mosby Co.,
197¢). ) > .

FE . ¢
f

‘-
[N

. L 4
Ler;ng—f—Fi(I in the Staircase

‘This -actjvity is designed to accompany the ptecgding
Cuisenaire game. Again, the purpose of the activity is to aid the
players in becoming familiar.with the 1 through 6 cm lengths.

MATERIALS: One box of Cuisenaire rods and one regular

/ cubical die. ~
7 ' T

NUMBER OF PARTICIPANTS: Two. - |

DIRECTIONS: “Each plafer arranges a staircase of 10 rods.
o Each Then takes a turn rolling the die to
determine what length from 1 to 6 centimeters
he may use to help form a decimeter square of
the staircase. If a player cannot use the
designated length, he may not play during that
turn. The first player to complete his square
' wins the game., The staircase and one play is
shown in the diagram. Any combination of rods
- may be uséd to complete each decimeter length.

: : Rods may only be played vertically.”*
) o .

P . > - T )
L From Kurtz,'V. Ray: Teachjng Metric Awareness (St. Louis: The C. V. Mosby Co,,\ .
~ 7 1976). . ' - e

Ou
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Length o \
OBJECTIVE: To measure height and reach.
MATERIALS: Meterstick or metric tape.

NUMBERNART[C[PANfg; .Any number:*

. DIRECTIONS: Use the metric tape or meterstick to measure

your height in centimeters. Measure your reach\
from fingertip to fingertip. Are they the same?
If they are the same, you are a square. Check - -
with your friends to see if they are squares or
a rectangles, Are there more squares than rec- ~
‘ tangles in your class? '

L.engl‘h
OBJECTIVE: To use a visual aid when i'nitial'ly presenting the

metric prefixes. This aid will certainly gain the.
attention of the children. )

MATERIALS: Eight b@?es of various sizes. A tennis ball can or
Pringles can may be used as the engine and jello
boxes, toothpaste boxes, etc., used for cars. Paper
for covering the boxes, magic marker, string or

. yarn. : ‘N
DIRECTIONS: Cover the boxes with paper and label them w@
oo the proper designations. Join rs togethe

with yarn. Omit the wheels if\they add to the
~difficulty of the construction project. Use the
train in the developmental phase of presenting

the metric prefixes. .

Metric |. — Base. b
Meteor || "kilo hecto deka Unit _JE_‘ centt milli

Length—Bingo . , T A

['.en‘gtht Bingo is designed to provide a review of the metric

terms of length. The game should not be uséd until class
‘. N .

i
]

- .
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members are able to recognize the words and symbols of length. ,
It is suggested that a seasonal or holiday flavor be added by using
appropriate markers such as a bunny, Santa, pumpkin, turkey,

- etc.. ' ¢ '

<

. ‘ ’ N
MATERIALS: Bingo cards and.key terms as shown.

NUMBER OF PARTICIPANTS: Eight student players and a
- , caller. o

A . .
DIRECTIONS: After preparing the bingo cards and two sets of
o .+ key terms, the/game is ready to be played. One
set of key terms shquld be cut up and placed ina" .
box and used for callipg the terms. These cards
may be laminated. The other set is used for
calling back terms after someone calls “Bingo.”
b .‘Seasgnal figures may be cut and used for
markers on the bingo card or one could be given
to each student for, the free space. The ways to
bingo can be varied, i.e., horizontal, vertical,
four corners-or blackout. ‘

‘ \ _ , KBY FERMS . .
Y A

; A, A A K Al A 18
. metejf. m m’etr‘ic \decimgter centimeterf - to |
, = ' \ ' . o
el A L] A A’ A a
POt dm Loem length mllhrlf\e.t‘er decimeterzéntimeter
" ; - ‘ "
A . - .
oy D% . ¢ P g4 ..
\ L B™ B, | B "B B N B .
Y length. meétric | meter | decimeter’ m [ millimeter \
1“ - . - K , . A
Mle foe s | B 8] 8
centlmeter cm, _ m. decimeters ceﬁtimeterq meters
SR NG - ,35’)
¢ . |.:c | C ¢ c C
centimeter{ . ¢m meter | decimeter dm m
o ‘C ngco ‘ g ' Cn, | C . . g
+| millimeter | jocimeters | meters meth« ength entimeters|

v

c o / - /
- ‘b\) " ‘éa
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»
. : ! M
LENGTH BINGO LENGTH BINGO
A B C A B ., C
Length _meter dm length  4__meter cm
s N *
t Think . 6 Think | . . |
ot “ Metric centimeter centimeters| Metric | centimeter
R
: S C . A X
metric | decimeter| millimeter "metric | decimeter m
- L - S ‘I ,
. . ' ¢ . . '
LENGTHBINGO ¢ ¢ * LENGTH BINGO
A 4 ©C A B C
¥ - : L.
dm decimeter | length ’ m "Tetric millimeter
- , ’
m Think metric decimeter Think 6
. Metric : Metric centimet‘ers
méter cm centimeter - 1&ngth 5 ) cm
. . meters -
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-0 ‘ W
*
) L .;‘ , - - - 3 .
o LENGTH BING% LENGTH BINGO
. A "B C A "B C
o N ) -
A dm \qlecimetér length m <[ - length | decimeter
. . & [ :/ i .
] - — <
1 ' ‘ . N R
' m :,;2;‘:}: metr'g’ metric I\T/;Eltl:lkc centime.ter
. cm dm centimeters dm [ millimeter| meter
A d ) »b‘\,
v " ' ° s
‘ U -
- L 1]
LENGTH BINGO LENGTH BINGO .-,
¢ L ’ - . . o
A B c - A B. C
5 6 6 . s
meters -m centimeters dm centimeters | meters
“ lcentimet Think . illimet L 10 Think m
centimeters|  NMetric millimeter decimeters| . Metric
. - , * [}
millimeter decimeters| meter metric m length
# o
f-s.‘/ \ .
3

ERIC

Aruitoxt provided by Eic:



r

Measurement Artivi!ies' 61-

" Length : o
OBJECTIVE:‘ To estimate’ centimeter lengths. \
‘MATERI'ALS: Paper, pencil and centimeter ruler. .
NUMBER OF PARTICIPANTS: Any number. Ny
‘BTR‘CXT;C’)?\JS Wrthout using a ruler, draw three lines (not ina | _
straight hr;?ﬁthat the sum of the lengths will ’

. total 15 ce ters. After you have drawn the
-+ three lmes_ Npre them thh a ruler to see

1gnd to see who can come

T he ’t"md length Ch/ange the

Leéngth

N/ 8
OBJECTIVE: To meaau AT ) 's:ance and then realize the
. ength of thls yCes L .

MATE'RIALS Trundle whe

- r§neterst1ck M
"-' Any number

\ the~§hool ground. Havea -
classmate take Your pulse while you are stand-
ing or sitting. Récord the results. Next, run a 30
meter dash and have your classmate again take
_ your pulse. Graph the results. Compare your
- results with other students. :

) ” ‘
. . [

. . -

Leng!h R . . AN
Most of your students will be mugh more famxhar Wl#h anits of.
the customary system than with &hits of the metri¢System. You

~can generally assume that they have little prior knowledge of the
actual length of a kilométef=.You may wish to review that’ a
kilometer is a little over 0.6 mile. This will provide students with ’
an idea of the distance of a kilometer. The best procedure for
teaching the concept of a kilometer is to have the learners
measure off a kilometer distance. , '

MATERIALS: Trundle wheel or appropriate tape measure.




o
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AU ‘

' NUMBER OF PARTICIPANTS ‘Teams of two or three mem-
‘ ) bers plus a measurement team
' o ' " of two or three members

DIRECTIONS Ask the teams to estimate from a beginning
. point each of the divisions of 100 Thetéfs up to |
. and including 1 kilometer. Each team is required ,
to place a mark at each of theé 10.points. The
team Coming closest to the|true kilometer
, distance as measured by the measurement team %
St ; is declared the winner. Five 'city blocks. are
St Rpproxnmately 1 kilometer in length. .

Length

OBJECTIVE To expenment w1th various pendulum\lengths
MATERIALS: String and a welght

NUMBEh OF PARTICIPANTS Groups of two or three stu-

dents _ o

DIRECTIONS Measure*a 1'm 10 cm leﬂ%h of string. Tie one
end. of the string to a nail, hook, etc., in a
doorway. Tie a weight to the otHer end so that -,
the length of string bétween the \T/elght and the
hook is 1 m. Draw the weight back and let the
weight swing. Count the numbenof swings per
minute. Shorten the length of string between
the hook and weight to 50 cm and repeat the
experiment. What are your conclusions?

-

A
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Length v P
You will find that a short review of the type of decimal
probléms encountered in metrics will be an excellent introduc-

tion to the abstract parttof length. This work should involve
multiplication and division practice with 10, 100, and 1000.

OBJECT]VE To prov:de a review of multnplymg by 10,100, and
1000.

 MATERIALS: Problems duphcated from those given and placed

‘on study sheets or the chalkboard.
NUMBER ot PART]C]PANTS Any n(meer

-DIRECT]ON’S Multlply by 10 100 or 1000 as dnrected
© 1. 8x10 853x1000' ¥
o2 90x10_.h_ 0 9"547x100
; 3. 24x10% ' 107 0.632 x 1000
Y 4.036x10 '11. 0.376 x 100
; 5.59x100 . 12. 1.346 x 1000 -
6. 0.63 x 100 113.-0.34 x 1000
7.07x100 a 14. 0.7 x 1000
Answers: . A L : b : '
80 - ‘8. 5300 <
00 - 79.547 ‘ S -
‘.L ©10. 632 | . ‘,
36°- _ 11.376 .. - C
590 . = 12 1346 o
63 = 13 340 ' 4
700 - 14. 700 '
" Length ) : : : .

You will notice that when dividing by 100ora multnple of 10, the

division is very easy. Actually the regular diviision process will

not be used as soon as the learner sees that the decimal point may
be moved to the left the same number of places as there are zeros
>

S in the d)/isor _ -

4 .

~T
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| v

OBJECTIVE To provnde a revnew of dlwdlng by, 10 100 and
. 1000 ‘ ’ p

MATERIALS Problems duplicated from those given.
NUMBER OF.PARTICIPAI\LTS. Any number.
DIRECTIONS: Divide by 10, 100, or 1000 as difected.

1. 50 + 10 8. 7963 + 1000
© T 2.51:10 9. 94.3 + 100
3.07:10 fo. 0.7 + 1000
Y 4, 49.2+10 11, 524 +100 °
5. 763.7 + 10 . 0.763 + 10
. 6. 7.63+100 . o 34 + 100
. . -~ 7. 773.5 + 1000 14 0.9 + }000
- ¢
Answers: - .
< ‘ ”
1. 5 oo 8. 7.963 ,
zﬁE) : 9. 0.943’
o Tty 10. 0.0007
4,492 11. 0.524
5. 76.37 %z. 0.0763
. r
6. 0.0763 3.°0}0034
7007735 14. 0.0009 S

Length Rummy
OBJECTIVE: To add metrlc lengths of meter and kllometer

MATERIALS 52 cards as &ollows

"2 marked 500 m .
10 marked 250 m - )
R 10 marked 100 m
~. 10 marked .25 m
10 marked 50 cm
10 marked 25 cm

':.6'.

/ -




’

. -
N

NUMBER QF PARTICIPANTS: Three or four.
DIRECTIONS:—%, Shuffle :

' The dealer places the remaining cards face
. * down on the table and turns the top card face

up next to the deck to begin the discard pile,/

dealer. Player may take the top card from the

discard pile, or the entire discard pile. His or
her turn is ended by discarding a card unless
-he or she has run out of cards.
3 :

_ . 3. The dbject fs to form and lay out a “book” of
o : ~ cards that equals 1 km or 1 mAdditionally,
»  three cards glf_ a kind\eform a book. *

4. Play" continues uitil a player runs Q;t of
p -
cards, | o . ,

5. “To score, a Lkm book is worth 3 points;al m
© book is worth 2 points, and three of akind are

! worth 1 point. In order to encourage taking

-~ the entire discard pile, no penalty is assessed

/ . . for cards held when another player goes out.

// . - .

v

. The following activities are designed to be worked
with the assistance of the hand-held calculator.
Students will be unable to work these problems unless
they havea thorough grasp of the value of each metric
unit of length. This activity is arrexcellent check on a
student’s understanding of metric prefiX€s and place
~ value. . . :

]

' MATERIALS: Hand-held calculator.
.2~""NUMBER OF PARTICIPANTS: Any number.

! Measuremg&! Activities 65
cards and deal seven to each-player. -

/ 2. Play starts with the player to the left of the .

face-down cards, the top card from_the .

&



‘v bIRECTIQNS: 1. Enter 2249.369 m into ahand-held calgulator

7

OBJECTIW To provide abstract expenence thh metric length '

. | - e -
66 . METRICS FOR ELEMENTARY AND MIDDLE SCHOOLS «

.add  \_ 39m : ‘ .
Aubtract 9 mm » Cot .
. . add 12 m - o )
"/ T .- subtract 36 cm ' “ ,
IR subtract, 23 hm N

. What do you have remalmng? (0)

-2, Ente‘r 1364.112m in'toa h@nﬂ—held ealcul'ator

subtract - 12 cm

add - 36m,
add " 1hm -

. subtract 1 dm c <
add . 10.8cm *

What do you have,remaining? :(1500 m)

) .
(MoreDifficglt) =
3. Enter333333m . - .
subtrict “3hm . :
add "2 km B ’ .
subtract ‘3.3 dam ;
. .subtract, 3.33 dm
R What do you have remalnlng? (5000 m)

Length 3 o ' ' . o

The following activity is designed to follow concrete activities
where learners  have _had\\the opportunity "to experience
millimeter, centlmeter meter and kllometer lengths .

-

terms . H

MATERIALS- Dupli'cated ;heets of problems' as given.y .

' NUMBER\OF EARTICIPANTS Any number

- DIRECTIONS: Write the proper metric equnValent in the blanks _

provnd ed. - .
. /'

‘ . \ba .

N



37 1km = m 10, 732 cm

4.. 1cm'= ( mm . 11.°0.432 km = m
\s. \1 mm = *_cm 12. 093 mm =

6. 1m =_- km. 1'3',."v 342 em = _____km /
7 1am = om - 4e 463cm = m,J

Y

. ’ ?

— ST Measurement Activities 67
1. 1m =_" ‘cm . 8 170m’ km - -
2. 1Im = mm ©9. 1362 m 5__rl\<\g\

2 - 'm \@’A‘
4

cm’

0170
: 1362 _
._1ooo . 10.732 " R -

1
2

3 L

4. 10 S 11432 s N ’ —
5. 0.1 | . 12. 0.093 \/\/‘ _
. . C
7, :

— =
o o
o o
o
0 »

0001  13. 0.003 42 N
1400 14. 463 .
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4?
“ . . -

CWEIGHT . %

S
As explalned earller, there is some dlsagreement as'to whéther

~ one should use the term mass.orwéight whenreferring to what gne -

- reads when stepping on.'the; bathroom scales. This book:
recognizes -the " differénce. between . these two terms but for

~ everyday use recommends the cpmmon térm weight. I technical

* and scientific work- a clear distinction should be made e
Weight activities are placed after length activities in this book

because weight materlals ‘suchP4s.scales and known welghts are -

more difficult .to obtain- than“me'tersticks .and tape meaSures. . -+

A "Since the’successful cqmpletlon f aslesson for students without ™

- «. a feel for metric m%asures xélids heavily upon the use of

measurément devices: léngth activities should precede weight

activities. Teachers inform the. ahthor,repeatedly that they have

little access to_metric scales. This;situation is slowly reversing. - -

~jtself. Among the few pIaces where metricscales can be found are . . *-

those schools w’ﬁ\ere science programs which ‘include weight
apparatus,l‘@us been purchased: ﬁe sure and check around your s

s building f x‘he.trlc scales thafrm'ay be stored in ué\used sclence e

“kits. - >

0 Numerous balance 5 ;‘fes aRB avadable for- purchase Each

\\ classroom should have dcéesstqat leastpne commercially made™ .

A

A 4

B

scale (in the twenty-five dollam'ange) and weights. One scale is
not enodugh, however, if. theggalis'to provndeeach student with
. - weighing- ,.opportumtles Ihg:e\ are various plans for. making
« balance scales from milk cartoiys, coat, hangers,,etc Such scales'

~..t"' '
€ v e ~

‘are satlsfactory

ERIC
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~

«\,{“ . i Y

Hundreds of the following balance scales have been made and ,
“proved to be highly adequate. The cost of materials is ap-
proximately forty-five cents. The scale is sensitive and will easily
.weigh an object.as light as 1 g. The only weakness is that this -
scale will weigh only items that fit into the cups. Some teachers
have asked the logfl woodworking teacher to do the woodwork
involved. Such a task might be welc?med by a student in need
of a project. ©  ~ = . . S s

Large arm balance

R C3am
. A ki “._——53cm ﬂf -

'loo_ooooooooooooo}

. o © 00 o] .
p 0 00’0 00 6006000 0ol 0 0 049Q . -
. - . . . :
- %; ..
B - . . i
. -
i .

o ofl

. — %0 cm T

v ' i ;

_“"Materials: Balance arm is made from pegboard and pivots on a nail
through the stand. Cups are of Styrofoam, approximately 4 cm deep:
Stand has a large dowel rod approximately 3 cm in diameter. Baseisany’
suitable piece of wood. Rubber band may be moved in or out to balance’
arm.”* C - ‘ :
*From Kurtz, V. Ray: Tm[hin;z Metric Awareness (St. Louis: The CT.V@CO.,
1976). L . A /.

Commiercially nrade—metric weights suitable for use ‘in
weighing are éxpensive and difficult to keep. These weights are
usually made of brass, and are quite attractive. Teachers report
that they either get lpst or&#alk off. An activity is presented in :
* this section describing a procedure for preparing known weights. . ..
. They are fun to make and work well in weighing-activities. )

ERIC

Aruitoxt provided by Eic:
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Weight Diagnosis : S \ . PR

S }!
In general, your students have had@ittle experience with
metric weights. You will probably be safe in assuming that they

need beginning experiences, with these units~You cgn easily
~ diagnose theit knowledge of metric weights, hdwev‘er,é&giving
- the test that follows. You may wish to use the data fromt these"

tests in Brouping class members for greaterslearning. Close
aswers should be considered correct. Lo

MATERIALS: The test may be duplicatéd for distribution or it -
_ may be placed on the chalkboard.,

-

I

NUMBER OF PARTICIPANTS: ‘Entire Class.

DIRECTIONS: Estimate thé metric weights of the following
items: Have your teacher grade your answers. .

- / - - Estimated

_“em . e .Welgh‘?
.v i + N 7 l-‘—_&-__w
1. A nickel '
: A S
. 2. A regular M&M Candy EN '
N * - g \ !
3. A paper clip
4. Yourself o S o y S
: _ v .~ |
L 5. Your mathematics, book

'Weigixf—M&M Weigh-in ' ' -

, 7. R
Children love this activity. If may have something to do with +

" the fact that they get toeat M M candies. This activity is baged-

>

+ i ‘

onthe fact that an M&M plain chocolate candy weighs very close

-to a gram. There is only. one drawback—candies are expensive.

Perhaps you have some source of funds for the purchase of edible
materialse ;

plain chocolate candies.

TN M'ATE'RIALS:‘Balz;nce scales, known 3 g weights and, M&l

NUMBER GF.PARTICIPANTS: Any number of st
5 , )

- - working in pairs.

)':
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.DIRECTTNS "Each student may eat 3 grams oéM&M candies -
: after weighing them on the balance scales. How

much does an I&M welgh?”’

Wexgh!—-—Graham Qacker snack

* This activity is desxgned to provnde an edlble experience for
".both younger and older learners. Sipce one’ square of graham
cracker'weighs just over 6 g, an oppertunity is provided for the

© weigher to nibble a little of the cracker until it balances the 6 g
welght : <, R -

MATERIALS: Balanc cales, known gram weights and grabam
, crackers R ..

' NUMBER OF PARTICIPANTS: Any- number.

DIRECTIONS: “Each student is to eat exactly 6 grams of
graham cracker. This may be aceomplished by -
snippifig or breaking from one cracker until the T
amount remaining balances” a 6 g weight.**

\)

Weight ‘ N
‘Even though as adults we are bound to the footlpound&tem,
‘with our help students face no.such ‘mental blinders. By
- estimating and measuring they ¢an be led to function as if the
metric system were the only measurement system in existénce.
The following activity is designed to encourage estimation of -
weight. Whenever possible, estimations of the object should be 'y
made prior to the actual weighing. There should be a noted
improvement between estimated weights and measured welghts
" as the teams move through several stations. .

'MATERIALS Metric scales and, objects to weigh.

NUMBER OF PARTICIPANTS Teams of three or four de-
pending on the number of
~ ) . weighing stations. "

., ’ | - ‘\‘

*From Kurtz V. Ray: Tm(hm\’ Metric Awamuft\l_ufus The C. V. Mosby Co.,
1976). .

"*FromKurtz, V. Ray: Teaching Metric Awareness (St. Lo is: The-C. V. Mosby Co.,
1970) -

-~

. 9
Soyo-

[/T Lo A
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Bl

¢

; DIRECTIONS Place one ob)ect of unkrown. wmght ateach of
' several numbered weighing statlonw;.g%‘h

- team move from station to stati ecord= "~

" ing their estimated weight befo?pwelghmg and
recording the actual weight. .

', s - . - J
.. ‘.:._', a Welght ". : ‘.‘ . ¢ . . . ' )
~ OBJECTIVE: To match decimal equivalency thh metric preflx

v

- MATERIALS: Candy box and puzzle pieces prepared as shown

in accompawdxagrams . ;

. NUMBER OF PARTICIPANTS? Individual students.

DIRECTIONS: In the lid of a candy box, place the six metric
prefixes. The decimal puzzle pieces are matched
with the equivalent prefix and placed picture
side up so that a picfure will be formed when all
pieces are cor'relejin place. This is a challenge
to make but very rewarding for children to use.

> 3 0001 10 1,000

.0.()1 . 100

\Yad

, , ‘. 7 S
»

mill deka

deci ~ centi hecto | 0.1

-

Candy box with puzzle Bottom
printed in-the lid. _ Back side of picture, when '
puzzle pieces are in place~’

7 ¢ . Picture when puzzle pieces
: ' are properly in place.

- X s
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4

7N

OBJ-ECTIVE.: ?."'.o feclbgniie metric weight terms.
MATER[ALS: Copies of the metric maze.

. NUMBER OF PARTICIPANTS: Any ngmber. |
" . DIRECTIONS: All the words listed can be found in the riazegfy

.

T
' metric ~

‘mass

weight

Q

1S

- letters. The words read forward, backward, up,

#down, and diagonally. Some words overlap and
some letters are used rhore than once, Circle
each word you find in the diagram and cross it
off-your word kist. :

- . kilogkam .' gram . milligram

" hectogram decigram " " scales

dekagram o centigram- ' /

CENTIGRAMVXK
“RBNXFWE IGHTR
BDZY ] JDLWXXJL
OSMDQLVBMGHZ
JLKAIFXAEGES
MARGRZRYT]CB
LGRSOGKCRBTO
TAGVAZIDIMOJ . ..
MSRKPRNCCFGL .
ATENSCALESRYVY
SDQBZY]DNDAG
.SXRKILOFRAMR
T A

t

-i{‘\/,eighl—-Melric Units S = ..

_ You should explain to your students that grams. are used to
~measure the weight of small objects and kilograpis are used to

measure the weight of larger objects. It takes afout 2 raisins to
~ weigh 1 gram and 5 medium apples weigh ut 1 kilogram.

.,
iy
/..
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MATERIALS Coples of this table \
. 'NUMBER OF PARTICIPANTS fAny_number.

: DIRECTIONS What unit of metr;dc welght would you use to
measure: » L -

' e £ e
R
ol T

1A nic_:kel L k\ ~

L——— —

+2. A dollar bill

Unit

‘ 3. A man

4. Acar -

s K-Qk)lar M&M candy

Py 6\ %urself

7. Flour in a cake recipe .

8. A sack of candy . _ 5

9. A p'ack'age of Kool Aid I
%, '

|10. A box of Cracker ]'agks

o 2

ENRICHMENT ACTIVITY: Find the metric weight of the items
\ ’ : by any method you may choose

' and-record the weight in the last

column. , '

Weight

a OB]ECTIVE Stress extenswe use of metncs in the everyday
world. . i ‘
TR N
MATERIALS: Copies of list.. .

NUMBER OF PARTICIPANTS: Any number.

. -
i/ .
. R
'

.
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DIRI\E\VI'IONS: Take the folléwing list to the‘grocery storeﬁc;/ ,
= ) record the net weight in metric terms of each
item. .
. Smallest can of pork and beans (
. Bag of marshmallows -
Smallest jar of olives .
Largest package of spaghétti
‘Largest bag ;f dried beans =~ ’ :
Small box of Total breakfast cereal - -
. Can of Pet milk . .

Largest loaf of bread - o

NS ns W oN e

: Smallest jar of jelly ‘ » :
" 10. Milky Way candy bar , - ’ ST

© Weight I _
e Eé? o . :
OBJECTIVE' To weigh 1 gram amounts. '

.. MATERIALS: Balance scales, ‘box’r‘o_wﬁ/éd items stich as packing
- - pieces, paper-clips, sheet of paper, etc.

-

-

' NUMBER OF PARTICIPANTS: Any number, depending on
R T ayailaﬂ{ity of equipment. +

DIRECTIONS: See 'i\o\’rv',man"y items you can find that weigh -
about 1gram. Make a list of things that weigh 1=/

C gram. You may need more than one ofan item to o
. weigh 1 gram. N _ . »

‘

Y

. A

Weighf . } : '
. OBJECTIVE: To arrange boxes in drderpgccordiﬁg to weight.
. C . , ’ i A B
- ~MATERIALS: Four numbered boxes of similar size which ¢
™ contain 500 g, 1 kg, 1.5 kg, and 2 kg.
. ,

- " NUMBER Of PARTICIPANTS: Individal or small groups.

DIRECTIONS: Place the boxes in order from lightest to

: heaviest. Then estimate the weight of each box

. in grams or kilograms. Weigh each box to
dZterm_ine the closeness of your estimate.

X

{ J ) ~

‘ ’
3 )




Weight—Preparation of pgrinanent weights

_ Permanént weights ,a'reaexpens/ive‘ and difficult to keep. The

. following activity is used every year by one eighth grade teacher
to insure that each student,has a'set of permanent weights for

use .throughout the school year. He reports that he has the

learners permanently mark their initials on the weights so that
~ when one is found on the floor, the owner can be identified.
. L. . > B . rd
v MATER-IAI&: Balance Ascales\,\tiﬂ‘ cans, tin snips or heavy
o ' scissors, ard accug)ate weights of 1, 2, and 5

e g’rams,' . . 17 3 O

NUMBER OF PARTICIPANTS: Any gumber ~of” students
: A , ”wo_rkir;g in pairs. ;4 T

‘. ° \
- A

- = @k Cz_) ( : Y

- 2

~

DIRECTIONS: “Each team should cut from a tin can anamount
: ' of metal a little heavier than the knowdweight.”
Small amounts of material should be snipped
. from the tin until the scales indicate that the
\- - amounts are equal. In order to weigh up to 10
) grams to the nearest gram, the set of Wejghts
, -needed would be one of 1 gram, two Jf 2'grams,
S and one of 5 grams. The numerical amount may
: ‘ be scratched on the metal piece, of if number
A A > punchesare available, the number of grams may
be punched into the weight. During the process
of snipping, the sharp corner of the weights

Rt

sidered dangerous if proper:'precautions are
, . : given as to the sharpness of the metal edges.
"\ . , ~ Children enjoy the experience of-making the
e | . permanent weights: Vinyl floor tile may be used
‘ " with younger children if the danger ofbei'n%ut
. * « . on the metal is considered to be too great.”™
L P .

) *From Kurtz, V. Ray: JTeaching-Metric Awareness (St. Louis: The C. V.-Mosby f&"
- 1976). . - . , L

Ny 2 o
L g 0

'

should be trimmed. Thee weights are not con- . -
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w0 S

The following activities are designed to be worked
with the assistance of a hand-held calculator. The
- purpose of the activities is to demonstrate what
happens when multiplying by the multiplés and sub-
multiples. of 10. o S

MATERIALS: 'Harfa.-l'ield calctilators.
+ NUMBER OF PARTICIPANTS; Any number.

'DIRECTIONS: Watch the display carefully after perfbrming .
L -each of the following operations: '

-

1. Enter 3 g _
Multiply by 10
Multiply by 10 -
Multiply by 0.1 -
Multiply by 0.1°
Multiply by 100

. Multiply by .01 -

What d?)' you Rave remaining? (3 g)

. '. 2. Enter 3]333 g -

' k Multiply by 10 - L -
= ) Multiply by 10 . - ' t

- Multiply by 10 .

Multiply by 10 -
* Multiply by 0.1

. What do you have remain)ing? (~33>33'g') }

¢
Weight—Gram-o-rummy e '

3

4

N . " N - L .
. This card game is designed to~'provide reinforcement of the
" metric units of weight. Each of the seven units—kg, hg, dag, g, ,
dg, cg, and mg—is'used in the game. All reed to be includedin -,
w _,order to stress that the pattgrn of the prefixes is similar to the =
~“pattegn of place value and money. « _ - : '
, P S '

MA?EER]RLS: Twenty-eight cards pre;gared with the following
o ., designations:*four with mg, four with dg, four
s with g, four with dag, four with hg, four with kg,
s and';four with cg. ’
v . ’ . S l )
; iy

- S T,
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" NUMBER OF PARTICIPANTS: Two or three (more may play
Y % if  additional caxds of each
unit are prepared).

DIRECTIONS: “Deal 5 cards to each player. Place the remaining
cards face down in a reserve stack and turn the
top card over. This becomes the discard stack. -

he player to the left-of~the deales begins by -

o either taking the top card in the discard stack or

o , drawing a card, from the reserve stack. The
- . object of the.game is to make a runof 5 cardsin
consecutive order beginning-at.any point..Each.
player in turn, ‘moving ‘counterclockwise,
‘either draws a card from the reserve stack or
takes the top card from the discard stack. He .
R _ discards a card from his hand each time he ~
, %, s plays. The firstrplayer te get a run, such as kg,

hg, dag, g, dg; or dag; g; dg, g, mg, lays his
*cards down and he is .declared the winner.
(Children won't stop playing this game.)”*

1
B

Weight .
OBJECTIVE: \To state metric weight terms in a puzzle.

MATE_BIALS: -Copiés' of the accompanying puzzle. . {
.NUMBER OF PARTICIPANTS: Any number,

?

DIRECTIONS: Com;-)laete the puzzle.

- Across P

Ve N 3 .
A metric - 51000 kg. ' v
. A nickel weighs approximately 8.
The tar in cigarettes is measured in ..
Six milliliters of water would weigh grams. .
My mother weighs kilograms. v g

X N ok

Bown. ¢ |
2..A‘dollax‘l§ﬂl weighs. i __gram. ' . L

* 3. Heavy objects are measuréd.in

- 5. Sometimes'we use the term
6. The symbol for milligram is

instead of wejght. .
v .

*From Kurtz, Y. Ray: Tm()ling Metric Awareness (St. Louis: The C..V. Mosby Coly’
1976). . :

Y . . N . . .
’ . ‘ s . e . o .
- . .-' e :7 L ;," 3 L t ﬁ " Y

S . 3
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? ' a ,
. ‘ B . -
- - ¢ _
’ - .
“Answers:
\w "
; A Across i
5 2 R ) 1. ton
i 4. five
‘ v /5. milligrams}
- © 7. six
! 8. sixty
e Down ' -- .
< £ __ " 2,pne . ‘
L. 3. kilograms
. 5. mass _.
- 6. mi .
. ,
. ' ,4’ . i
Abstract actlvmes such as the following should follow after ~
numerous concrete activities, have been completed. After the
“student has gained a feel for the grag, milligram, and kilogram,
'he or she is ready to practxce changﬂ from one wexgh}umt to
another.
You will find that shownng students the f(;llowxng chﬁ't will aid
.m the conv‘ersxons K ,
kg hg dag g dg g’ mg
. v - - : S .
In looking at the chart you see that when moving from grams to, :

. ‘kilograms, you move three positioffs (or decimal places) to he

left. Fherefore, in the first problenfjthe 1000 g would change to1 -

" kg ]us reverse the process when ghoving from a larger umt%?«
smaller, ex. Ztkg o d be 2000 8. :

MATERIALS: _Copi -of the foll 'wmgproblerr?s ‘ - %\ e

B NUMBER OF'PA ITLCIPANTS- Any number.

DIRECTIONS Change umts a dlreC;ed

R N LN
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1. 1000 g .

. 2. 1000 mg .
“3. 1342 mg
4. 1.34 kg

's. 0.7 kg

6. 17 kg

7. 34 000 mg
8. 7'kg .
9. 3400 g

‘Answers:
" 1. 1kg

2.1g .
\371.342 g
4. 1340 g
5.700g
6.17 000 g
7. 84 .
8: 7000 g
33.4 kg

L L I U T TS TR TR TR

[y

.*‘

L\

kg 11.
g ) ‘12.
g . - 13.

~

~

39g = mg.
423g = ___ . _.mg’
2007 mgE g

8 14. 70.63 mgy=:__s '+ g

g ©.15. 23968 & ,;{ mg

g . . 16.%3422.96 g =i o kg

8 17. 272 ¥ ° mg
—— kg 19. Q:027 kg = -~

S 11
12
13
14

mg- .. 20.

. 3900 mg__
PTEE Es
/4230 m

. 0.2007 ¢

. 0.070 63 g .

0.001kg =

!

1552397600 mg .

16.
17.
~18.
10
.20,

3.422 96 kg
272 000 mg
0.723 g

27 g
18 .-

N

s
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A

o

1

1.2 345 6 7 8 91011 12“131415 1617 181920m'

=

»

Al
T 10m,)<20m‘=.00m2 T

¢ . - -

1t is-not uncommon for aaults to be confused between square
whits and cubnc unrts Thxf, confusion exists for two reasons.
Firsf, -many times measurement activities are not stressed, as
much. as comptitation-type problems., There is reason to believe
that geometry pages are among the most frequently skipped
pages in mathematics books. Teachers sometimes feel that there
‘just isn’t time for everything and therefore something must go.
-Many times measurement goes.. - '

A second reason for the confusion between : Square and cublc :
_units is that we rely almost completely on the printed page to

well'to three- ‘dinfensional shapes. This. confusion becomés quite ..
- obvious when.alearner says, "Now let’s see, do you medsure'the

area of this surface in square centimeters or CublC centimetets?”

‘Anypne, young or-old, making §uch a statement'néeds-concrete -

X . .o ; .
. . . - . S 4 -
. - . . - - i * o .
m . : . L. T - . - !
;
; T T ; - )
T

.~ teach area'and volume. The two-dimensional page does notadapt

" experiences ‘with area and volume. Cuisenaire rods or sxmxlar :

mds are,ah excellent place to start.
The matost commonly used metric units of area “are as f‘ollows

a

AR : I _f
. Unit L e Symbol e
Square centlmeter SRS émz o
Square meter om2
- Are (pronounced axr) : . Q C ‘a e
He’étare‘ . - -+ ha

P . ¢ - T } '
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.
" . . . . . . -

P The hectare is a umt ofaland measure eat equal to 100 ares. xThe :
are is equal to a square dekgmeter. To emonstrate the sizeof an -
are, a square ten large steps on each side mhy be paced off. A
hectare would be equal to 160 3ses. This wnll nge learners an 1dea

of the large size of a hectare y J
. Y . X N : .
A TN g - L - -

. N ,q_’ . . R N L

.

< N . .
) Area - T s ! . ’
: e, SL e R o o e '

. OBJECTIVE Toxgam Y fegl for the sxze of a square‘centlmeter )
MATERIA,LS Cuxsenalre rods or other metrlc s:zed cubes and . T

: Lo T e iy S
 NUMBER OF PARTICIPANTS- Anydumbpr?. .
DIRECTIONQ Take a white'rod from..your\pﬂe,aad p.ress one _
- _ ‘ side against your palgt; st the’fod and you will”,
find an impririt of a:ggna ate¥céttimeter. How
t. ‘ . many square’ centnmete‘fi are- shéwmg (surface,
LA o areé) an a white rod®.(6> cmz) L .
\,‘, g .- L DA »') ’ .

What is the surface ared of a redrod7 (10 cm2) L

. =l
T What is the surface area of a lightﬁgreeh rod?* ' .

L L

* . What ig the surface area'df two yellow~rods - S
- ' _placed long s,ldes together? (34 .cmz) :

deo

P L . T e R .
L e 4 L < I {

Area . S -

for reducing difficult. abstract geoqetric concépts to'the concrete
. level. Fhe area and periméter of a geometric shape can be
Lt determmedmlthout‘ﬂthe use of-a formula. Conérete geoboard..
, activities are excellent . far developm@ntél“a&xv1t1es in in-
Yoo troduang the concepts of area’and volume. Tj\ebxggest problem -~
" 'i5 that virtually none of -the eoboards in classtoems:is metric. ¢ °
« The geoboard described - ‘in. this act1v1ty 15 readll'y constructed S

Durmg the past decade, geobtgqis havehecome very popular

' From the materlals. hstec} et o ‘:_‘ L
MATERIAL‘Q Cexhng txle@ tommon pms and stfmg A o,
NUMBER OF P‘ARTICIPRNTS Any number ‘ii-?"]. SR

- co A o L a2

O

ERIC

Aruitoxt provided by Eic:
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Te-

DlRECTImS Prepare a metric geoboard in the followxng v
* -, manner. Draw a1cm gridon the finished side of
.« " aceiling tile or lay 3 sheet of centimeter grid
- : _paper otw@tle Place a comrhon-pin ateach line -
S T intersection. WHE finished, you wxllhaveapln
* . _ineach ('3‘fder ch square centimeter. After
finishing" the §eobbard, use string, or a rubber
band to place around the pins makjng a triangle,
& © a square, a rectangle, and a trapezoid. ©- C‘
. : ' )
Area oo :

The fxrst. experiences For learners in fourth and fifth grades .
should involve using grid- -paper or a ggid transpa rency Theuse.
of formulas should not be used initially. Fhis activity is designed L
to use.a grid transparency in the detetmination of the area of an
object. The transparency may be made by running asheet of 1cm
grid paper and a blank transparency through’a Thermofax*
machine. The objects to be measured should be rertangles or -
squargs that contain a whole number of square centimeters.

Some students may. discover that the area of a square or-

. rectangle may be determined without counting all the square

v

ERIC

Aruitoxt provided by Eic:

: DIRECTIONé ,Place the grid over. the shape t‘be measured

. uneven shapes vsill be mieasured. The student must estimate-the

centimeters. This activity may be used to lead directly inito the
use of the area formula. .

MATERIALS One centnm\rergrnd transparency and one sheet
of square and one of rectangular shape. S

NUMBER OF. PARTIC]PANTS Any number A o

Count the square centimeters #ntained in the

- arefnof the shape. Check your answer with a
neighbor. If you dg bt agree, count the square e

. - Centimeters again’* § . Y o

CArea . - . ’ ' ; ) . ‘ Q

This area actwnty is desxgned to follow the precedxng exercise. « .
Thxs time the learner-will be measuring shapes that do not fit-
~evenly ‘ander the grid. A sheet of right triangles, circles’and

p@_gtxal square centimeters whern counting the total. He or she
_rmay discover that the area of a nght triangle is one-half the area - '
»ofa square.or rectangle of the same dnmensnOns & L,

MATERIALS Centlmeter grid transparencxes and " sheets of .3 é
. right’ tnang[es cnrcles ‘and unev\r;.shapes o

. ) & -
- . ‘4 . .o . o B .
[T . SR . 3 Lo
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NUMBER-OF E TICIFANTS Any number

the grid on the shape to be measured First
count the number of whole square centimeters
under the grid: Then estimate the partial square
centimeters. under the grid. Add these .two
_ﬂumbers together. This should approximate the
area of* the- shaﬁe Check your answer wnth a

frnenc&
A . ) “‘ v s ;: "’l- “
rea < . Q;(‘ ‘A ’ * ‘{1.
OBJECTIVE To measure foot area
MATERIALS Grid paper®
NUMBER OF PARTICfPANTS Any number.

) DIRECTIONS Using centimeter grid paper trace around your
feet.with shoes removed. Count the.number of
v square centimeters within the bdundary of the
R . outline of your feet. First add the whole squares, -
' -+ - - then estimate the partial squares. After adding
‘together the area’of each fodt, check with your
classmates to. see who has tha greatest foot area.

ENRICHMENT ACTIVITY Determlne the weight on each
: square centimeter of your two

X feet. Again check with your
R classmatesto see who'has.thé most
pressure irt kilograms or grams per

square centimeter. Ask the persorn

' who has the most pressure if he or

~ she’ has sore feet. '

7/

.

Area v ' A BRI .
OBJECTIVE To measure the area of your hand in square centi:
meters. e

’MATERIALS Grid paper. ot - _
'NUMBER OF PARTlClPANTS Any number. y .

DIRECTIONS Usmg centimeter grxd paper, grace around your
7 hand plated palm'down with fingers &nd'thumb
together .Courft the .number of square cen-

. timeters “encomqpassed in ythe outlineof the

- hand.-Stop countlng@’t‘t\he line,where'the wijst”
) . { Yot v w i '

ot . g S
e A [ \‘“ * .

.
'

-eTE



bends. Whlch has the greatest area———your foot,

hand? After checking witlgfriends, could you

predict the area of one 1f you knew the area of

.+ the other?
Area o ©

. The geoboard described earber de with ceiling tile and

common pins) is easily constructed b not as durable as the one
described here. This geobogrd is hstructed from scrap wood
and nails’ A piece of ood l?e t 10 cm square will make an -
excellent geoboard an Sl\Ql} be readily available from the scrap ’
bin at’lumber yards. RBour penny finish nails are spaced 2 ecm
apart. The grid should Be drawn in with a ball point pen because
of the 2 crh spacing of the nails.3After prepanng a }’ew of‘these
‘ geoboards try the following actxvntles !

MATERIALS: Geoboards as descnbed

: _NUMBER OF PARTICIPANTS Any number dependln'g on .

T geoboardﬁ available.

) DIRECTIONS 1 Construct a trnangle of 2 cmi\‘z} cmz, 4 cm?
o > and 6 cm? '

. Construct ‘a square with an arey of 4 cm?

2
3. Construct a rectangle with an‘areaof 8 cm2
' 4. Whatis the area-of a right triangle with a base
T - of 2 cm and height of 4 cm? What happens to
' o the area if you double the base to-4 cm and
keep the height at 4 cm? What happens jf you
* double both-the base and height?

28

. 5. Construct a square that contains. 8 cm2 (It

- _can be done )
Area by v“ ‘ ]
OB]ECTIVE To gam a feel for the size of an are and a hecmre
MATE’RIALS Meterstlck or tape measure.

NUMBER OF PARTICIPANT‘S A team of four members

DIRECTIONS Measure a square that is 10 meters or 1
R dekameter on each side. Youmay do thisin your
classroom if it js large enough. If it is not large”
". enough; ymeasure the square in the cafeteria,
' gymnasium or school ground. Imagine the size
N e e of 100 ares or a hectare .,

tfu Lo _“‘-:

1":"‘* o Measurement Activities 85

as measured in the -preceding’activity, or'your .°

8
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ENRICHMEN‘f' ACTIVITY Measure the school g,round in hec-
tares. Challenge another team or
~another class to measure the

+ school ground. Comp‘:{your .

answer ‘with theirs.

Area {Advanced) . ' ' .
OBJECTIVE: To state the area of various- shapéd trlangles
when the base and henght remam constant.

MATERIALS: Geoboards or grid paper.
NUMBER OF PARTICIPANTS: Any numbet.

DIRECTIONS 1. Use your geoboard and make a rlght tnangle
~with a base of 4 crf®and height of 2 cm. What'

; is the area of this triangle? (Answer 4 cm~)
¢

2. Again use your geoboard ‘and. construct an
isosceles triangle with 3 base of 4 cm'and a

* height of.2 cm. "What is the- are( this #

T tnangle7 (Answer: 4 cm?) -

-3 Cnnqtruct another tnangle of different
shape with the same base and the.same
height. What is the area of'this triangle?

o . . (Answer:-4 cm?) What generalization c&h you
o, " make abput the area ‘of triangles of different -
) Uy shapesif the base'and height remain the sam¢ ‘
’y . .+, values? (Answey Area wxll remann ‘the same. )
» o - \ s . . \

{\r/\reﬁ (,deanc\h\/ & , S
YIS The followmg actmty y be worked usiftg.the
) hand-held Falculator» The-problems are not difficult,
- 3 but the calculator wxlfprovnde,some added incentive to _
‘,) 0 ol working them. If you do not have.enough caltulators
e—g-o)) “for total class participation, y}ﬁ'd-: nay want to have ¥
(OO D JY learning’ canter or lnterestgagm*ner where 'these and
YOI similar problems .can be worked by»students on an
' xndependent ba515 : .

ATERIALS: Hand-hefd calculatoEs. T

',"

v

“

~
N
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v

'NUMBER OF PARTICIPANTS Depends on availability of
; hand held calculators*

DIREC'I_'IQNS:_ Using a hand-held calculator: o .

1. Find the surface area of a rectangular solid
o .. thatis 12 cm by 24 cm by 29 cm. (Answer
o © - 2664 cm?) .

2. Find the surface area of a rectangular solid 3_
- that is 15 cm by 30'cin by 48 cm. (Answer:
: ‘ 5220 cm?) . o

T

" {Area (Advanced)

' . . ”

OB]ECTIVE To state the area of var;‘ous -shaped rectangles or
squares' when the peri;nefex‘remaﬁns the same.

[

e

MATERIALS: Geoboards or grid paper.
NUMBER OF PARTICIPANTS Any number e )

DIRECTIONS lf you were gwen 36 meters of fencxng to
it enclose a garden in the shape of a réctangle gr a

’ square, what,shape would you make the garden
. . so as to have the greatest area? Does the area -
L ‘ vary as the shape of the garden varies? What

. _ - shape would you make the gardenif you wanted-

thef®st area? Remember, you are to use all the -
fedgfing in making the garden, No dimension,
.+ »~should be less than 1. meter. (Answer: Ga den;of
T largest area would be square,9 m by. 9 ﬁﬂ'
¢ K - garden of least area would be 1 m by 17 m)

..

Area (Advanced)” A .
s : o
OB]ECTIVE To compute the,number of hectares ‘when dimen-
', sions, are given. ¢«

MATERIALS Following table

r

' 4
NpMBER OF PARTICIPAN‘TS Any n!imber: L
DIRECTIONS Compute thq number of ectareéineach field in**
sv R the follmeg table: r_} " -

. .
N .
’\»'X" : ;rw . “"'
; . .
. . A 13 -

e
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~

. ]

Fielfi * Dimensions ' ' Area in Hectares

X !
1 100,m x 100 m_ :
Vs
2 S0 m x 500 m ’ .
3 20 m x 80 .m
- , ;
4 1 km.x 500 m

e .5 .| 13kmx300m
% . %
. Answers: D N : ,
1.'1 ha ' Lo -
2.25ha "" . !

- - .
7 3. 0.16 ha v ‘ | ‘ N or
4. 50 ha : . :
5. 39 ha
! )
. R
~ ar A
\ . N
. v N '° -
. e , ”
- L & . N
" G ~ :
» W o
~ : . Y -
. [ ‘ o &
58,
4 L
@& T ‘ “»
. Nas \J ! -
e -
e - * L .
B . o . o P
- - v
. * .
~ N o 2 g\ \d
[ B . $ “
. é
: i
“ "
EY . A
A ) ) * y !
.
. : : ° -
s b \ . -
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| VOLUME—CAPACITY o : .

Measurement Activities o ) 89
. ' b,

.
A ©

Pl

»

memorize the following yinits: - |
; h N - ..
Two mouthfulsare ajifger; two jiggers are a jack; twajdcks are
a gill; two gills are a cup; two cups are a pint; twqaints are a

In the middle '1700s English schoolchildren were taught to

«

quart; two quarts are a pottle; two pottles are | lon, two

- gallons are a pail; two pails are d peck; two pecks %fe a bushel;
two bushels are i strike; two strikes are a coomb; two coombs -
are a cask,: two casks are a barrel; two barrels are a hogshead;
two hogsheads are a pipe; two pipes are a tun—and these my

.

story is done! S o o

-

- How would you like that system of measurement? ) -

erms volume and capacity is slight.
Some gducators advocate not istinguishing between the terms,
it may not, be sary for young learners.to’
t is necessary tht teachers know the difference.

Volume—Capacity -

The difference between th

The follbwing container shows the difference:
e

PR e

The amount of The am(')}jnt it.
space inside is - will hold'is -
volume. ws o . capacity.

. X . R

Cubic centimeters usually indicate the volufhe of solids or the size
of a product. Litrs and milliliters are normally used when
measuring liquids or the capacity of a contaier to hold liquids. A
milk carton may have a volume of 1000 cm?but agapagity'tohold

1 L of milk,” S .
- As stated earlier, both young and olY learners have di?@)
conceptualizing the relationships bétwl&en‘\’rolume, capacity, a

weight. These relationships are shdﬁ' in the folloxving table:

1

. I .
)

LR« 70 B 'O : .
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“@

Volume o Ciagzﬂgw__ ___m_‘Weiéhl (water bnl_yl )
 1cm? T 1mL W . 1g
¢ 1dm3 1 1L , ) ‘ o 1000; g‘

1m3 ~ . 1kL - 1 metric ton

o .
o . -
N

From the-table you can see that a container with a volume of 1
-cm? has a capacity of 1 mL of water. This amount of water will
weigh 1 g. The three volumes listed, cm?, dm3, and m?, should be
used in readiness activities for volume and capacity. The white
Cuiseriaire rod may be used,to model a cubic centimeter. The
paper centimeter cube-described as an activity in this section may

be constructed. Cuybic decimeters are readily available from -
commercial supply-ouses or can be made from one-half gallon
milk cartons as de cribed in a later activity. £onstructi the

cubic meter presents a somewhat more diffichlt situatigin. It is
recommended that each aschool 'purchasé & cubic prleter\ for
classroom use. If this is impossible, twelve meterst cks canbe
taped together to form a cubic meter. Since all internationM
trading of grain is done in métrictons, relating the cubic meterto
the metric ton of water-is a highly desirable activity..

Even though .capacity is defined by volume, the concept of
capacity should be taught earlier than the concept-of volume.

You may use activities that stress the¥pasic unit of capacity, the -

liter, as early as second grade. You should make sure that your
learners understand the concept of capacity, however, before
‘teaching: the liter, If they do not understand this concept, you
should first use activities involving Mnstandard measurement

-

many of which are provided in this book. .

e
. e vy e N

© - . .
B
IS

Capacity .

Young learners who are just concept&élizing the capacity of.a
milliliter and a liter need to experience these measuyres in
situatidns that are~common in their liveglk This activity is -

. designed to-provide that experience. Sorhe soft drink companies
were early in marketing a liter bottle. This bottle provides the
vehicle to use in this activity..Since many students have #ot.

equated the number of milliliters in a liter, ask them to determine
this quantity.-Any graduated container markedjn millilifers may -

be used. This activity may be followed by measuring the

* milliliters éﬁda in nOrq\al-siz_ecgi'[_cgnt'airiersid_i_spens',ed by coins

operated magtfynes. . R : ;

- . - i

PO

STV , ks

~

v
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MATERIAI,S: Several different soft drinK bottles including &
= liter bottle and a graduated cylinder. . - ”

N L W{g |
- DIRECTIONS: Fill a one-liter soda¥Bttle with water. Measure
- inmilliliters the capacity of thebottle by pouring,
the water into a-graduated contajner. After,
. completing this activity, calculate the milliliters
in common-sized soda containers. Ask learners
. how many milliliters of soda or water they can —
drink. -

" NUMBER OF PARTICIPANTS:; T’Frﬁs' of three or four

1 ]

-

‘ y
» o
., ‘d- ~
T i R
} . N
£ !( .
. Capacity : S ' ' BRI
- . - . . ‘ i B
sThe day before you plan to make liter containersyou will want .
to ask.each student to bring a one-half gallon milk carton to ’
school the next day. If the container is prépared in the following
manner, it will hold very close to 1 liter of water or whatever
" liquid-you mtay want to put in it. @ ‘
. . . " . e ‘
MATERIALS: One-half gallon milk cartons, X-acto knife or
- . .8 *  scissors, and a centimeter ruler. -
NUMBER OF PARTICIPANTS®Any number." " : ) .
-DIRECTIONS: Measure 10.5 cm from the bottom of tHe milk ‘
“«. .+ container,and mark a line around the carton.” N
' . Carefully follow thelineand cut the carton until
AT . the top portion of the contdiner is free. The .
‘ , bottom™ part of the container ‘will measure
o * approximately 9.5 cm wide, 9.5 gmdeep and 10.5 .
e cmhigh. Even though this s not preciselPthe 10 ,
cm¥which by definition will hold a liter, itis very .
. " close. Ask dent to 1) measure his or her -
o0 . liter container and 2) fill the; conginer with -
water and pour it into a friendf container to see
if they hold the same amount.
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* MATERIALS: Exercise as listed. , R

b}
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v ..

B .

Your students thust “feel” metric before théy "can ”th'i'nk‘g_._ :

metric. The metric language used in class should constantly be’

- applicable to real'sitiiations existing in the lives of the learters.

:The milliliter aitd liter are the units most often used'in measuring -".

capacity. Soft drinks and medicines are measured in milliliters, .*

while oil and gasolirie are measured in liters. o

S ‘ , 8
NUMBER OF PARTICIPANTS: Any number.

DIRECTIONS: Which unit of capacity, the millilitér or li‘t'er,_
: would you use to measure the following: '

’ LI

1. Carj of juicé . 5. Cough syrup
2. Gasoline tank of car 6. Milk '_Cl/"‘
_3. Fishbowl ) 7. Water jug r
4, Bathtub ' 8. Coffeepot s
- Ve
Cﬁ{gcily . !

This activity is deéigneé] for use in helping"children-gain an
understanding of capacity. The element of team competition is

“included to p‘FO\_/idé' added interest. The winning team should
receive a certificate listing their names which.should be placed in

the classroom display area.

MATERIALS: Ten containers such as coffee cans, fruit cans,
' juice cans, jars, and bottles.‘)

" NUMBER OF PARTICIPANTS: Participating teams of five
" members each and one team - .

: by . ‘ of three judges. ;
DIRECTIONS: Identify each container with a numbe%Ask each

‘ n ~ team to arrange the containers ip/order from
- , smallest to largest by estimatiori. Instruct the

_coritaiper to determine the ctapacity in
ffers. The winning team will be designated -
uch. A losing team may. challgnge a meas-

rement and check it themselves. -

1
g - .
e r‘h\ . C ( _'y . ) .
. . ~— N

1

f- judges to carefully mreasure éach’® "
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dBJECTIVE To measure i

"',‘ W o }school size < . P .

fo MATERL‘é(Mdk tartox‘fs graduatgd c mder and,water - ” '

,-mUMBE PARTICIFANTS: Ay n num“ber T
v ¢

- DlRECTlOI\%" Measure- the mxllxhters of mxlk at you drank 3

for lunch. Do so by filling an emptyXarton with
. water ‘to the same level that,it was filled wit}
- ““milk. Then pour the water into a gradua
. S cylmder to determine the number of nj

»
capacity in milliliters, verify tl'ns mea

/ . with your)ﬁenment .
- . o -~ y N 4 ] :
Capacily ' : —} -

Even though car owners commonly ive. up to gas statio
and say, “Fill it up,” or “Give me 10 gallons,” many times t ey-are
uraware of-the actual apiount of gas purchased because the tank . Ay

: hidden undgythe fender or trunk. The following activity is - I
d signed to pre the student for the'day when gasoline is -
purchased by the litet: carry it out a rather.large’ cqntamer
such as a tub, barrel, etc., is’ needed. Two or more smaller \
contalners may be used. .

= MATERIALS One or more containers that wnll hold 50 lnters of
. water and a liter contamer S

v

N’UMBER OF PARTICIPANTS: A team of four or five students

DIRECﬂONS ‘Mgasure 50 liters of water and pour itinoneor .
more containers. Could this corgespond to thé
"amount of gasoline purchased fér your family - » .
T .. automobile? -

s

-

-+
1

“Capacily .- : e . e
) . . .
* Abstract actwmes such as the follomng should be‘given after .-,
completing numerous concrete activities. When the- studen”t-ham 2 N
gained a feel for the liter and milliliter; he or she should practxce .

changmg from one capacity unit to another.
¥ MATERIALS C0p1es of the followmg problems

v ' ) . . . ","\‘ . o

-
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o NUMBER OF PARTICIPAN'FS Any number .
) .
DIRECT}QNS‘ Changg umts as dxrected J .
. . 7'. S
1. ;L‘ e "m.L B3 o.oo7l__’= —mL
234L =__ mL ' -9 0l146Lls=_._mL = *
—367L =\ *mL 10. 1.342L= Ml
4. 014L- =_""_mL 11, 093ml=_-_*L
) "“&\'fo mL=__ "L 12.072mb=____1 =’
6. M2 mLQ__;L y 13. 0.723L= . 'mL
, ' mL

7. 3496mL L ‘.14, 300L" =

[y N . . . . . -

+ Answers; ’ o ’ =
1 3000mL of 8 Fmb D - -
2. 3400 @L';.;' .o MemL . - . ,
3.¢600mL. =~ 10. 1342ml °© . ’
4 140mL.  11.-0.000 93 L )
‘ 5 03L - _,132abodo72L’
630821 a3 723mL, )

- 003496 L 14. 300 000 mL

Capacity—Blow a liter -bf;k»t air N
A Ce e
This is an advanced activity for, older learners If the dxrectnons

are given clearly, the activity can be accomplishedtby fifth<

. graders and older students. As teacher, you will want to become
" thoroughly familiar with the activity 'béfore presenting it to the
- class. As you give directions, you should move through the class
so-that difficulties can be spotted and help can be given. Only

- newsprint wxll work well int this activity. . o

MATERIALS "S’yets of newsprxnt that form a square 40 cmon’
: h side. : .

t

. v @?
. NUMBER or PARTICIPANTS Entire /\2-17 Lo
“ - o Ju

“»

=~



DIRECTIONS 1. Fold the ;kspér from corner to corner as in’

. . "Diagram1. " ,

) N " 2. Fold the sides in to form a tnangle asshown L
R .~ "+ in Diagram 2. '
& - 3! Fold points E and B down to.point A. Turnit

over and fold C arid D down to  pointA. Keep
- point A pointing downward as'in Diagram 3.-
Corners H and F are now double and A is
‘ , . loose. Fold H and F to meet in, the center.
: 7 " Turnitoveranddothe sam oL e orners
* ) on the back, Diagram 4. A
. 5. Fold the loose ends out to form ﬁ gramAS v e
S ) .7 Turnit over and do the same on th back.
6. Fold ]’ and K over to the middle to form right
f triangles. Tarn if over and do the same for
*\ .. » the back,’Diagram 6. PR .
o =N 7. Tuek the small right tr.langles made in s
—~ ' ?’ -number-6into the pockets along LMandLN. '~
S ' Do not tuck themi under LM and LN. Turn -
, the model over and do the same on the back.
. L8, the hole at G sllghtly with a pencil
poxejg ‘Blow hard into this hole, formingand
.creasing the cube as you blow. The finished
cube will be 10 ce,nti,meters on acldeand will*
+ held 1 lltér of air.”)"

‘ . . . . C g

o~

-*From Kurtz, V. Ray Trnrhmg Mdru /\wﬂrnxm~ (St. Louns The C. V Moshy‘_gtg ‘ ..
. 1976).- , . Ce . . '

. e \(ju ) R . . o : . }

ERIC
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Volume Capacva~Ward Hunl B v t , L . .-".“,":D".’.'
: OBJECTIVE- To dgvtxfy metric volu\.k wérde: - 1
o . RN ' *
MATERIAL& Newspapers; - magazines,.. food boxes . ané
' q P wrappers. T "«-;- I A N -
& . o .~. L . ..\' .
: ﬂUMBER OF PAﬁTICIPANTs Any Sumﬁ“ e o
v Sy Ko Tt AR
DIRECTIONS Challe-nge thgn cl*ass to a word hunt' by telling’ v
@ .+ ., them.that the.person (or team)to find the: moss
> .. - - I .. metric WGFds expregsmg&volumeorcapacxty wil
v B vbe #varded a certificate. The hunt willbe for the
A followm& words -and symbofs liter,-millilite, -
© .. 77 ¢ém3, and m3. The lognca’l places.to look for these . i
. ’ sF . viords would. bb in newspapers, mangmes and =
‘ ' " -on food cantaimers and“Vgrappers. NG foods— ° °.
‘ , P “gnly t‘Ke‘empty containéts-f Ly
v o sehoo Seh -;-v,.' i g
' y . .Y . :
® ol
T .,Vblugxe Capacxty—Sqmertger Hiint ‘

OBJECTIVE To provnde expenences selectxng ‘metnc volumg e

B N e and capacxty '; W\.A'{gt. et ,
. MATERIALS? Varlous 1tems as suggestecb ‘ - Yo e \
¥ NUMBER OF PARTICIPANTS: Any m)mber LIS
DIR-ECTIONS Go and fmd the fOHOng 1tems o= A R

H

N Somethmg that’ holds mére thgn ! htem ob
- el o liguids,

\- : , o2 ﬁometthta;ﬁ a volumepof léss y‘
Tl A -.-_.nthan 20 cm < SRR i

“

- . : . N "H a
e A',_! . .} '_.>
“o e /\.\3 Sorr;ethxng that holdg exactly 2 hters, v
E R } 4 Exactly 1. mLt‘bf water L R ,", '
e e - .57 F’ood contamer w1th contan.ts gwen 4n 1
SIS o e ; mlllxlxters4 ', \{;_‘_/. S ; 't"‘w e
° R ) ) Ve T R R ‘[ F:-.u R O
SR Lo ?‘f v o J".;. 5 R “ ';:‘v LR ""\a' &_” %" '
Vplume . '."' S “ I T R A A
' ﬁ-' ~ Wi P ‘,\.,. _'l
OBJECTIVE [I"o constmct a cubm centxmetér o BRI W PR
B _..... ”f» A 8 .
1\ WTER\IALS Rubber Cement paper and Scxssors TR r' L ST
oK NP : IR
NS o L e e
PR o - Ju . . . 4»\ -

O

ERIC

Aruitoxt provided by Eic:
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NUMBER OF PARTICIPANTS: Any number. :
DIRECTlONS Copy the accompanymg pattern. Be sure that
eac sxde is 1 cmin length. After cutting out the -
pattern, fold to forma cube. The#tabs are folded
so ‘they can be glued to the outside of the
adjoining sides. Place rubber cement on the tabs
before putting them in place. The cube will have
a capacity of 1 mL. If filled with water it would

-weigh 1 g. You,may want to try the followmg
related acf s.. W ‘ _

(_actual size)

1. If youn cube is m&de very carefully, it'will
hold water. You may need to dab a little
rubber. cement on thk corners to make it
watertighti Weigh the cube full of water to
see if it weighs close to 1.g. Don’t forget to

. subtract the weight of the paper cube.

2. Add another side to enclose the cube.

¢ 3. Make a cubic decimeter with an open topand

- asldiyour friends"to,l'_\elpv you fill it with cubic
- - ceMimeters. How many will it hold?
' /
.
Capacity .

-~

~OBJECTIVE: To state metric terms of capacivt{n a puzzle
MATERIALS .Copies of the accompanying puzzle
a NUMBER OF-PARTICIPANTS: Any number.

v

-
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! - L N
E ) /
DlRECTlONS COmplete the puzzle )
- Across’ .3 - !
" 1. There are one ml¥in a L.
3. The basic units of capacity are

. 6. A is .001 of aliter.
\ ‘ 2. Medicines and are boug}\t'b)’ the

S5 pdilliliter.

o T § are measured by capacxty

v 2.7 4. The syrhbol for milliliter is
e “© 7.5, We will buy cartons of

P i A

by the liter.”

. .
+ . N

* 7
Answexs:

Across® . LT » ,

~

.o 1. thousand
N

¢ Down

6. milliliter

. drugs
é‘ liquids o -

’ 4. mL . . .
5. milk ] '

L
' o : )
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+

The relationship between volume, capacity and weight is

-dxfﬁcult SOr young and old alike ta'graSp The following activity

will present in a concrete way the concept that one cubic

.centimeter wxll hold one mxllxlxter of water and will weigh one

gram.’ ‘.

MATERIALS Fmely calibrated graduated cyllnder elay, paper
-cup, water, and balance scale..

NUMBER OF PARTICIPANTS ‘Teams of thhree students

DIRECTIONS Usmg, tlghtly p5cl<ed clay, form centimédter
cubes. Drop these cubgs in a graduated cylinter
containing 50 mL of water. An example of the

_concept of displacement, these cubes will dis-

¢ ~ place’1 mL of water when dropped’into the '
" ° cylinder. Thé rise in water level can be observed.
for each cube dropped into the water. After.it 15
shown'that 1 em3 of clay raises the level 1 mL,

the final phase of weighing 5 mEL or more of

water may take place. Weigh a papercup before

adding the water. The weight in grams of the

cup and water minus the wejght of the cup wi

equal the number of milliliters of water - d -

~ placed by the cubes of cly

-

\ ll)():p\\l . - .-
. v 1l .
] i @ ‘\ : ' )
L S . L N
S0+ ml Tem®ot clay ° .
\ L, [ . -
‘ “l"‘ l‘- T T
o
‘1/ \‘ .
-Volume, Capacity. and’ Wught K -

Relalmna/upc nf Metrics

You will recall that meters, llters, and grams are all related
Followmg are the important relatlonshnps e

" a. One cubic centimeter of water is equivalent to 1 mxllxlxter
.of water and has a weight of 1 gram.

) KF)
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' . -
- -

" . -b. One cubic decxmeter of water is equivalent to T liter of .,
. "water and has. a weight of 1-kilogram.
v ¢ One cubic meter of whter is equivalent to 1 kiloliter of
S . -water Emd has a weight of 1 metric ton. )

’

OBJECTIVE To demonstrate the relatlonshlps begveen metric -
. terms of volume, capacity and weig -

MATERIALS: Copies of table o .
NUMBER OF PARTICIPANTS Any number B / ‘

DIRECTIONS Use the facts given to. complete the table
.A . 4“ ‘ .

’

} Volume - - |1e¢m3 [1dm?|  '| - cof2mif,
) 'Capae«{y “ITmL .| | sl ) _
. ' elghjwater) 1g . oL 75¢g| 6.5 g ) ]

3m-x04m

~ >
S LA . o 2 1. What is the*volume of the
S v E aquarium in cubic centi-
S +  meters?. . v
2. What would be the weight of
the water ir kilograms if the
» aquarium were filled?
. o . v .
«  Answers: - o ' o L DI
~_ Volume ,. 1em3| 1dm2}1 dm3 {75 cm3 6.5cm32 m? .|
' Capakity | - 1 mL 1L ‘:5 L 175 mL’| 6.5 mL 2 kL~ ’ .
Weight (| 1g 1000 g! 5000 g ~75'1;9,- 6.5g |2 metric
(water) L AR P o tons |
- . - < —, 0 .3*‘“‘ - — -‘
1.%96 000 Cm3 : '

296kg"_ .

ica
r'd .
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- Volume (Adanced) \ ‘ / - . s
Students are encouraged to use the hand-held .

cdlculator in computing the volume of the following
sphere. This problem provideés experience inusing the -
Hemmal equivalent of the fraction 4/3. Students

/should ‘be reminded that4he final answer will only be
an approximatiort (even though a very close one). ,
’ '

: MATE IALS: Ha éheld calculator ‘

NUM ER OF PA}ZTICIPANTS Any number. ¢ . , o
DTR “TIONS: Find the volum&.g)f a’s‘,phera that has a radius of
30 cm. The formulais: V= 4/3 mra. Use 3. 1419

7\ for ™. 1Answer 113 097 59 cm?) -
} ) .

‘_"i ' ) : - ‘J .
R R ST s
N AT ,

T ‘ : .

Y/ ' -~

/ B v

/

J

/ . :

[~

/r/ L ‘ \ g

Y - . d
, o /- COR 4

/ ° L I * . vt

’ LX) b o

- a . 8 .

. : 4
/ ' \ - , @ [V
LY - *.'
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TEMPERATURE . WATER BOILS ‘ 100°— ' '
ST ' EXTREMELY HOT™ [ e |
. ' BODY TEMPERATURE | 37—
. BEACHWEATHER | 25~ .
COMFORTABLEROOM |~ *22~{ . | .
. © WATER FREEZES of
, copd ., e
e . VE@)LD SR R PER B .
y _ . BITTERCOLD .. -3
- ' ! N “' . : —0°
b - . ) -273"1
s e . Sd P Y
| N | ,
' ‘ . = .

. E_v{n though the Sl basic unit of temperature is the kelvin degree, /‘/
the Celsius gcale is used extensively in countries that use the™
. metric system of measurement. The kelvin scale is-oftentimés
used inscientific work, while‘the Celsius scale’is used in practical "
everydWly situations. As mentioned previouisly, the centigrade
scale is identical to Celsius. The latter is named-after Anders
Celsius who is reported to be the first -person_ to’ use a
thermometer with 100 degrees be/t,ween freezing and boiling . )
! k .
water. All three scales, kelvin, Celsius, and centigrade have
cal units, i.e., a on‘e\degée;e change in temperature on one
i valent to a one degtee change on the other scale. The
in thermometer has an absoluté zero, at which temperature,
molecular and atomic motion stop. ' _ :
. The changeover from thinking in degrees Fahrenheit to -
' degrees Celsius is not accomplished overnight. Learners of the
new system need many experiences which require the use of
Celsius thermometers. Textbook metrics used in the past will
not give the student a feel for\ metric temperatures. The
following broad guidelines will helpljn conceptualizing these
. temperatures: . oo

y “tingling tens
temperate tweﬁties
thirsty thirties
flaniing forties’ (

 As you ‘teach the Celsius scale, you will soon learn that
negative tempetfatures occur more often than with the -

- ivg .

ERIC

Aruitoxt provided by Eic:
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Fahrenhelt‘scale On many winter days when the temperatur(
_ ~dips to 30°F, 2Q°F, or 10°F, the corresponding Cels“nu
/4 témperatures yould be negative readings. Conseq\uy\tly, young
' students will need earlier. experlences with the set of integers
‘than in the past.
The following activities are designed to develop in the learner
the ablllty to "thlnk CE]SJUS e

Fd
e - A

. Temperature Diagnosis f

The following ‘questions‘,may be used as a pre-test or post' test
to the temperature unit. Students should be able to answer four
out of six questions correctly after completmg a temperature
unit. .

\ A
) MAT,ERIALS Questions as stated 4
" NUMBER OF PARTICIPANTS: Ahy number
| ' DIRECTIONS Answer the followmg questions:

» —
‘

\ 1. If the thermometer i inyour house reads 20@
in the 'winter, will you be comfortable?

y 2. If the thermometer reads 5°C will you need a
short- sleeved shirt or a )acket? .

¢ e . 3. Ifthe thermometer reads 25°C, would it be.
L " pleasant on the beach? ;
. " 4. If your bathwater measures 20°C will you ",
) : 1 have a hot, warm, or “chilly bath?
“ . 5. If the femperature reaches 35°C tor/norrow ‘

~ will it be cool ;warm, or hot?
6. Will the’ snow ‘melt lf it is 10°C?

[

Answers: . o \ o ] . T (\
1. 'yes < 4. chilly\ - T
. 2. jacket . 5. hot ST
3. yes ‘6 yes e o .‘):\, . . .
Temperature ' . . ¢ <

OBJECTIVE: To proyide learners wnth the opportumty of-
readlng a Celsius thermometer..

v

kj MATERIALS Page of duphcated thermometers -

. : e

' . N . . . . @
L . .. . ..‘ (‘\.\‘
\\ o o ‘J,UJ-.
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v, . . - « = .
. - " » i)

yUMBER OF PARTICIPANTS: Any number. S

. DIRECTIONS: Read the temperatures as recorded on the
‘following thermometers:

NG e

. 100
90
m L
" 70
- - .- ) 60 .
N1 ® w
»
* 0 .
. ) 20
- r 0
0
-
-10
Al Maia -
- . ] =
S }
! ’ o
\ —_— C
¢ RS
- “
» 9 h
" 00 :
1w
-
R0
. 70
e 60 .
: 50 4"
h) Lo 4
/
, R . e . 10 ’ 30+
. 20 - . 20 ’ 20
. f 10 . 10 A T - o
- N : . 0 0, . 0 - K
-0 -10 -10
! . N
“ -~ >
C . 4o~ . .
- ._°C \°C °C
) —_ —_— T
! . »
- ) O
M . -y
Temperature ~ .

.
W

A “feel” for metric emp'erat.ures in degrees Celmus >s not, -
attained easily. To gaxkx this competency, students will' ne
[ many encounté{g_,wntnggmperature, both physical and in class’
discussions. The following temperature recordin{ exercise is one
of such preliminary activities that. must be planned and carried
out. The thermometer needed for this activity is readily available
at most hardware stores. If it has both Fahrenheit and Celsius
scales, the Fahrenheit scale may be blocked out with tape. School -
'supply houses have 1nex_pen51ve Celsius thermometers.

.

K]

e a “‘-Uﬁ ‘b,'- ‘.

O
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Aruitoxt provided by Eic:



105,

"Measurement Activities
A4

/ ATERIALSi Celsius thermometers
, " chart. .
« - NUMBER OF PARTICIPANTS: Teams of two. * |

‘DIREVCTiONS: Use the foﬁowing ¢hart to record the
ST ' temperature each day at 9:00 A.M. Anothexteam

‘and the accompanying -

\ T should usea different copy of the chart torecord ..
N ~ the temperatureat 12 noon. A third team should
. .use an geven different chart to recotd the
R N temperature at 3 P.M. o
! , \\\‘ " - . w . o~ . o
ik ,Ou{sidgr - “» Outside
- Day Temperalyréin °C | - Day Temperature in °C
, R 7 ; N
\\ | Monday "+« | Monday
Cy g X 3 |
Tuesday , esday ' )
. ; I . W = :
Wednesday ‘ \Rdnesday . - '
o T!’\ursda_y\: o Thuysday .
\ Friday . 1} Frida
1 ]
A .8 - €
\ At the endrof each week.mjke a line/graph of th

e temperature.

' Solid, colored; or dotied lin

‘

Temperature . L, , ‘ .
OBJECTIVE: To become familiar with métji&emperatu‘res.
MATERIALS: Magazines, scissors, glye and paper. i

RTICIPANTS: Any numbérf

temperature, inside temperature; - ice
tempgrature, body temperaturelygnd water boil-
ing temperature, children should be instructed
to cut pictures from magazines and glue them
on sheets of paper. Realistic temperature in
degrees Celsius should 'be recorded under the
pictures. * Summer pictures will have 3
temperatyres of 25°C to 35°C. Winter pictures
will have temperatures of minus 20°C to 5°C. -
Spring and fall temperatures will range from
10°C to 25°C. u\( : -

]

25

L3
- NUMBER: pgp
DIRECTIONS " After discussing n .de'grées Celsfus the outside ‘.,.

{

]
.
k]
A
S
J
Ed
2
o
»
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R : S N - A

- an opportunity to practice using temperature in
. This ‘activity should take place independent of the Fahrenheit
“scale. The o

D MIDDLE SCHOOLS'
~ ©. . )

Fooon Co T . !
Temperature -, . ' ,
3\8 learner with

. The .fél'l'o'w'ing'acti‘\‘)i‘,tﬂyiis dé’sigh’ea to brdVide
egrees Celsius.

c
v canngt be accomplished by constantly referring

' %;.t'iv,‘é is to thinde in degrees Celsius, not degrees
Eahrenheit. T f

.to Fahrenheit reading's and comparing them with Celsius.

MATERI LS. ’Ac.:c()mpanxi};g thermometer 3nd list of ques-
o tonsT T N ~
NUMBER OF PARTICIPANTS: Any number. .

Sy

.




% ‘ ’ e
. ‘ S \ o Measurement.

- DIRECTIONS Use the' accompanying n mﬂter"to.‘an’s\.;ve’jr‘. ;
. the followmg questions: ( o

[Pp—— 2 lf your body temperature were 39°C R
' " you'would have how: many degrees of
fever? RPN

‘: . ’ . ! g - l:'"" . o : - i
R 3. The temperature was 50°C and ’ L g
- ‘ ~». dropped 35°. What was the rssultmg '

: - temperature? v

- ¢

o, 4 The temperature was. 13°C and then
+a . -, gaihed 15° Whattwas the resulfmg
L temperature? e

3 - .
R o . Normal body .
: '<— temperamre
" ‘ '1537°C

\ | ,"'I:'e'r;tﬁ;rat.zife f,"v,'.i;" ‘. . ‘ ~ B : .

| OBJECTIVE T stater metrié terms for temperaturemapuzzle , S
MATERIALS « Copies of the accompanymg\&u‘izle /) . b
NUM‘BER R OF PARTICIPANZI'S Any number. ~ T

o .VE%-"'VJ’E . . i (} -v/’ “' u |
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DlREgTiQNS Complete the -
. " . L
N = " TAcross . " R . :
A LI oy . 1 . .
fé L, 2. We measure yemp rature in ;

N P temgerature
' ...+ 6. The at

B » spow melts_ls 0°C.’
r:.‘ ‘. '/‘_‘-".'u " 7. The

atervis 0°C. + ¢

a p o ;Do'Wn i . s o
d RN . L We measure température with a .
; " . . 4. The. point. Of water is 100°C

v .5, Below 0 ona thermomet\?r, the nerbers are

o ? L. : s
’ RN Ty ‘ o 5
S . S N T, . ‘ )
X . Coee ' » P
R N - v
- , Lo
, o ~N ) ¥
— 1 B %
h - v ‘ 0 !
X% 4 e Vot ¥
= HE
G T RN A SR
. : .o ' P . " 'y
\'u s . . K
g F‘ - F E
v - » » .

/ o Cfnswers o v }
R R i\cross . '} ‘ n :
. w2, degrees C
¥ : -3 body L

6., pomt
o 7\freez!ng

' ST, ‘den o o i
R g (I hermometer - :
, B boiling . ]

- - 5 negatlve 2

/ L T, . l_uf\ "
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' Temperature—Making Ice Cream

-

‘Measurement Activities 109

P / .

~ ~

This activity 5 excell}nt as a culminating event at the end)of
‘the metric unit. At least a forty to _f%gty minute period should be
«planned which will include some cI€an-up time‘which wiljl be
helpful to'the teacher. , o>

<Among the materials listed are:30 mL testtubes which must be
riew so thdt there is go chance of chemical residue. THe cost of

new test tubes is not great, especially if you consider that they )
can be used over and over in the ice cream-making activity in ¢
* future years. Thermometers are als® ingluded among the mate-

rials> Cheap Celsius thermometers with plastic backs (costing ap-

. proximately fifty cents each) are excellent. Hopefully you will

have access to several of these during the activity. As teachers,
you must have a thermometer to use as you go from student to
student. The fact that the temperature of the solution goes.

- below the 'freezing point of water will certainly prompt some

questions by inquisitive learners.. Yoi might wish to lead a
discussion of the use of salt on roads to thaw the ice. .

MATERIALS: 30. mL test tubes, Celsius thermometers,
styrofoam cups, coffee stirrers, crushed ice,
thawing salt, water, milk, vanilla, and sugar.

NUMBER OF PARTICIPANTS: Entire class.’

, Coffee stirrer

ew test tube

N

-
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DIRECTIONS Ingredients: 450 mL of milk, 1 mL of vamu{

&
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* fall out of th
. the tube in this position, clasp with one hand the

45 g of sugar

_Prepare‘ the freezing container and ice-salt
mixture as follows: Fill a styrofoam cup % full of
crushed ice. Add 20 g of thawing salt and
enough water to make a solution. Remember to
leave enough space in the cup to inseft a test
tube and.a thermometer. .

Mix the ice cream ingredients thoroughly
before pouring 15 mL of the mixture into each
test tube. Place the test tube in the styrofoam

- cup of ice solution. Place a eoffee stirrer or
‘plastic drinking straw in the tube to use in

stirring.-Occasionally move the test tube around
to keep the freezing solution mixed. The coffee
stirrer should'constantly be movedup and down
and around to facilitate the freezing of the ice
cream mixture.If the cheap Celsius ther-
mometers are available, place one in the ice-salt
solution to check the temperature of the solu-
tion. You should find that the temperature of
the solution is at least ~=5°C. The ice cream will
freeze ‘at this temperature. Some ice-salt
solutions will reach as low as,-9°C.’

~ The ice ggeam is ready to eag,when it will not
ube when held upside down. With -

portion of the tube containing the frozen ice
cream. The- warmthk of the hand will thaw the
edge of the ice cream enough so that it will slip
from the tube but retain the form of the test
tube. Hold the open hand under the ice cream
while eating it.

While the freezing process is underway, the

" teacher should move through the class check- |

ing on . progress. It works best to have a
thermometer to placein the ice-salt solution of a

" person who seems to be having difficulty get-

ting theice cream to freeze. If yoi find a solution
#hat is only 0°C to -2°C, you can suggest more ,
ice, more salt orfa good stirring of the solution. It
18 not always cl&\ﬂ&yuone solution will be very -
cold and another not o cold. It is important for

the teacher to identify persons having difficulty-
as it is dxsappomtmg to have the ice cream turn

~ouf a failure.

lig A
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APPENDIX A |
Principal Units of the Metric System L
. . - .
--/-/ . . - ) . .
° ' co e ‘.
S \ u < "‘
.t 2 N
” s |\ N v I. N
LENGTH - + AREA
10 mm =1cm '~ 100 mm? =1cm?
1000 mm3=1-m 10 000 cm2=1m? 'y,
100.cm - '=1m - . -100m2 . =1lafe
1000 m- = 1 km . 1dm2, .=1 are
D e \ 100‘ares =1 ha
' WEIGHT o 100ha - = 1km?
. 1000mg =1¢g . '
/1000 g -=.1kg .
« 1000kg =1t N\

CAPACITY . '_ © = VOLUME

1000 mL =1 L ‘ 1dm3 = 7000 cm?
o . 1 m3 = 1000 dm?




APPENDIX B*

Comparison of Metric and English Units

'LENGTH .y

’

b ] .
1in =25.4 mm .1 mm =0.039 370 in
s lin=254cm ). ~ _ v Ml ém £0.393701 in
T 1ft =3048 cm\_ - . lcm =0.032 808t -
1ft =0,3048 m i - 1m- =3.280 840 ft
1yd=91.44 cm" : " 1lcm: =0.010 936 yd
~1yd=0.9144 m ) 1.m <= 1.093 613 yd
© . 1mi=1609.344 m ' Im *=0.000 621 mi -
s 1 mi= 1.609 344 km ..+ 1km =0.621371 mi
WEIGHT ‘ ?
1c =200 mg 1 m§ = 0.005.c*
1c =02g . lg =5c
. 1o0z =28.349.523 mg  1'mg =0.000'035 oz
- 1 oz =28.349 523 g -1g# =0.035274 oz
% 1oz =0.028 349 kg 1kg = 35.273 9620z
11b " =453.59237 g 1'g =.0.0022051b .
11b =0453592kg . 1kg =2.204 6031b - -
1 ton (2000 Ib)= 907.184 74 kg 1 kg =0.001 102 ton
1 ton (2000 1b)= 0.907 185 t 1t =1. 102 311 ton
AREA - S
1'in2 = 6.4516 cm? © % 1cm? =0.155000n2 °
v ‘1,ft2 = 929.0304 cm? \\ (1 cm? -‘)o 001 076 ftz
* - 1.ft2 =9.290 304 dm?, iy 1 dm2 =0.107 639 ft2
1yd2 = 0.836 127 m2 ~Pm2 ’< 1.195,990 yd2
1 acre = 4046.8564 mz * #'mz2":20.000 247 acre
1 acre = 0. 404 686 ha P 1 ha =2.471 054 acres

4 : )

. *These comparisons are- for information only they are not
intended for use in instructing Sfdents .
o )

L3

- ’ N

oW

14
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« ' CAPACITY

1fl0z=29573527mL - ° 1 mL = 0.033,813 fl oz
- 1floz=0.029573L . . 1L =33.814 97 fl oz
“1pt '=473.163 mL ‘ 1 mL'=0.002 113 pt
1pt =0473163L 1L =2113 436 pt
1qt *=946.326 mL : 1 mL = 0.001 057.qt
gt =0:946 326 L 1L 21.056 718 gt
1 gal =3.785 306 L 1L =0.264 179 gal-

. VOLUME , o . N
1in3 = 16 387.064 mm3 . .. 1mm3=0.000061in? -~
1in3 =16.387064 cm® ~ ~ 1cm3 =0.061 024 in3

, -1fv =28316.847cm3> . * lcm® =0.000 035 ft3 .
3 1 ft3 =28.316 847.dm3 -~ 1dm3 =0.035316 ft>
v “1yd® =764.555dm3 - * 1dm3 =0.001'308 yd3 .
1yd3 =70.764 555 m3" . "1m3  =1.307 951 yd?
} ' -
L
H = ’
~ (. r)
’ r
. . AY
. &, ‘
L . —.K
. ,
v .j._l..o"
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. APPENDIX C* . ;.
] . N | ~
‘Conversion Tables** .
P - . ~ , ' o
. ' - R ha
[ \ o ' * ) -
< ~
- -
° h ) ot

" LENGTH . _

: ,.To Change Y Mult’lply by:

" miles to kilometers L \ 1.6
miles to meters: : P 160978, -

- yards te meters . AN
inches to centimeters S h .. 2.54
inches to millimeters. - o - Y254,

feet to’centimeters . ., . 305
kilometers to miles : . S '0.62
~ meters$ to yards . I ~e 1.09
.. "~ meters to inches . o L 394 -

" centimeters to inches =~ L v> 039
millimeters to inches _ - o " 0.04 ¢
WEIGHT _ N SR
To Change: : - - Multiply by:.
tons to metric tons | R 09,

.. . pounds to kilograms :.0.45
<. - . pounds to grams. - S 453.6
v - .ounces to grams . oLt . 284
‘. ¢« .metric ton to tons , 11
=" * “kilograms to pounds’ : - .22 .
‘grams to-pounds - . - T © . 0.002
;grams to ounces. . - o . 0.035
oY ® . BN . B
*Conversion tables are given for mformahon only; theyyot intended for use
in instructing students. —
. : "The conversion factors have been rounded to facifitate in computations. .

iy

B
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. | . , ‘ A ,
AREA . o -
: ) .
. _vTo Change: -~ . .. - , " Multiply by:
_square 1nches,;to square\centxmeters ' 6.45
square feet'to square meters . 0.093
‘sqaare yards to square meters - 0.836
acres to hectares . : }/ » 0.4
r’square miles to square kilometers ’ 2.6
uare centimeters to square inches L 0.155
, :ﬁuare meters to square feet * : Ry 10:8
"" _“square’meters to square yards . b . 1.2
. hectare to acres - 2.5
" square kilometers to square miles . T 0.3860
N |
_ VOljUME R W . .
+ - . ]
To Change - . S . Multiply by:
< cubic inches ‘to cubic centu‘f\eters ‘ ‘164 ‘.
_cubic feét to cubic meters , ' ©0.03
cubic yaids to cubic meters . . 0.76
cubic centimeters to cubic inches S 0.06 -
cubic meters to cubic feet . .. .735.0

%+ cubic meters to cubic yards . - o 1.3

s « CAPACITY

‘To Chapge:_ IR o Mgltxply by; .
" teaspoons to milliliters - ‘ '
tablespoons to milliliters
fluid ougtces to milliliters

pints to/niilliliters

_. pints to liters

quarts to liters_ -

gallons. tanliters "

bushels t@o}ters (dry)

millilitérs fluigounces

-liters to pints .
" ¢ liters to quarts ' -

liters to gallons ' P
lxters to bushels (dry)

~
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;}. : -
- TEMPERATURE (.

- 1

v L7 ) . , ) . Q
To change C to F, multiply C by 1.8 and add 32. . . -
To change F to C, subtract 32 from F and divide, by 1.8.

Pragtical Comparisons

. . | o, °
1. The meter,is a little longer than a yard. ,
2. A kllqineter is about 0.6 of a mile.
3. The Kilogram is a little heavier than 2 pounds.
4. The metric ton is a little more than a ton, - L .
5. The liter is & little more than a quart. . "
i ‘6. Human body temperature is 37°C.. = ' o
v' 7. A hectare is about 2.5 acres. - A . ,
( . Sy
'\,n-‘ - X . < ..j'
2] R : ¢ .
. {
.Q . S It
N 9
. .~ -
' ‘. _-| +
> , /‘ .

Cadg
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