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~ TEACHING AND LEARNING
~ THE METRIC '_SYSTEM

'
'

‘This metric instructional package was deslgned 0 meet, job- related

metric measurement needs of st udentsl To use this package students -
" should already know the occupatronal termmology. measurement
. terms, and tools cutrently in uge, These materials were prepared with

the help of experienced vocational teachers reviewed by experts, tested

in classrooms in different parts of the Umted States and revised hefore
drstnbu tion. |

Each ofi the frve unrts ol rnstructron contains performance objec
tives, learning activities, and supportmp urformatron in the form of

text, exercises, and tables, [n addrtrod Suggested teacnrug techniques
© areincluded. At the back of this package are objective-based evaluation -
- items, a page of answérs to the. exercises and tests, a list of metric

‘materials needed lor the actrvrtres, references apd a list of suppliers.

P
!
l

Classroom expenences wrth this instructional package suggest the
followmg teaching: learnrng strategres

B Let the first erpenences be rnformal to make learning the metric
spstem fun. B

' 2., Students learn better when metrrc units are compared to familiar’
objects. Everyone should learn to “thmk metric.” Comparrng
metric unrts to customary uurts can be confusmg

3. Students wil learn qurchly lo estrmate and measure in metric unrts '

by “doing.” Cl

! .
4. Students should have e\penence with measurrng actrvr ies before

getiing too much rnlormatrlon

5. Move thirough the units | it an order whrch emphasrzes the sim-
| plrcrty of the, metric system (eg., length to area to volumel

6  Teach one'concept at wlime toavord overwhelmmgsudents wrth
oo much mat terial, - ‘,
- Unit1is a generalm roduhtion to theimetric system of measure-
ment, which provides informal, hands-on experiences for the students.
" This unit enables students-to become” famrhar with the basic metric

_units, their symbols, and measurement rnstruments and to developa :

sl of mental references for metric values, The melne systemn of nota.
gt dsexplained. o

/

Umt 2 provides the metric terms whrclr are used in thrs occupation

. and gives e experience with occupatronal measurement tasks, |

ships.

' Umt 4 provi des expenence in keypunching rnput data using
metric units, terms. and symbols, , ¢

* Unit § is desrgned to glve students practice in converting custom: " g

ary and, me metrrc measurements, Students should learn to “think metric”

and avoid comparmg customary and metric units. However, skill with

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

occupation, (

Using These Instructional Materials

This package was designed to help students learn'a core of knowl- ]
édge about the metric system which they will use on the job. .The

exercises facilitate experiences with measurement instruments, tools, -
and devices used in'this accupation and job-related tasks of éstimating

and measurmg

This rnstructronal package also u/as designed to accommodate
- variety of individual teaching and learnrngsyles Teachers ate encour-

aged ¢ to adapt these materials to their own classes. For e\ample the

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

may be used s supplemental resources. Exetcises may be used in inde-

' ;‘ pendent study, stmall - groups, or whole-class activities. All"of the

materrals can be erpanded by the teacher, -

" Gloria S ‘Cooper‘ ‘,
. Joel K Magisos

: Editors

* Th publrcauon wis developed pursuan{ To contract No QEC.0-74.9335 with the
 Bureau’ ol Qccupational and Adult Education, USS. Department of Health, Educa-
tion and Wellare However “the. opmruns expressed herein do not necessanly
reflect the posttion o poliey of the U.S; Office.of Education”and nu official,

| endmsemenr by the US Otfige of Eduzation should be inferred. N

. . ;oo Cor T
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Unit 3 locuses on job- rela ed metnc equrvalents and therr relatron




" SUGCESTED TEACHING SEQUENCE

fall

—%

+ ¥Qther school departments may have devices which
‘can-be used. Melric sllpplwrs are Irste(l in the reference
secllon

Feor =l

These introductory exercises may require
(o or three teaching periods for all five
aregs of measurement.

Exercises should be followed in the order

given to best how the relationship
between length, atea, and volume.

 Assemble the méttic measuring devices
(1uJes, tes, scales, thermometers, and
measuring eonl'unersl and objects to.be
measured.* :

Set up the equipment at work stations

for use hy the whole class or as mdrvrdu

alized resource activities.

- Have the students estrmate rneasure and

reeord rsmg E\ererses 1t lrrouglr iR

: Presen lnfornmtron on notationand
: mnle Table 1 available,

lollon up with-group dlscussmn of
activities. S

OBJECTIVES

The sludenlwrlldemonstrale these slnlls for the Lineat, Area Volume or Capaerly,Mass and
Temperature Exercrses using the metric }lerms and measurement devices listed here,

3
l

. Symbols are not followed by period (mnotm.). -
Svmbols are ot followed by an s for plurals (25 gnot 25 gs)
A space separates lhe numerals from the unit symbols (4 | not 4l)

- Spaces, not COMImas, are tsed to separate large numbers into groups of three e
digits (45 271lmno 45,21 lm) r

A %10 precedes the decrmal pomt if the number I Jess than one (0. 52 gno t.52 g)
Litre and metre can be spelled erther- wrth an re or -¢r endrng

= B ) ;
EXERCISES
SKILLS _ I-.. ‘ f
" Linesr . Arep Volume or Capacity Mass Temperature
Clpp 34 Cdpp5eS” | fop7e8) {pp.9 10! in.1)
) l
| _Rrenguuennduselhe millimetre - (mm) [ sguare . -cubic contyr fram ] degrueCelsrua
- unil and s symbol for: - I centimetre | mete (em') | . [ Cl o
tentimetre (em) ;‘ (em*) kilogram  (kg) p |
1 Solect, use, and read the r / cubie melre v 1
appropriate messuring metre tmb /| squaee {m’ l |
instruments for: / meotre o
: O . m) - | dive - I
30 State orshowa . Co i
physical eferenee for: | ¢ milllire () I
. o /
‘ . 0o
1 Fstimate within 25% * height, width, oe [ thearg ol [ capacity of the mass of objects llrnlemperalureof
of the alual measure lenth of object agivensurface| containers | in grame-and kilo- | ‘the alr nriliquidl
. . o
! o ]
. ] i \ ) . ) " | .
5 Read portectly medre stick, meine measurements 2 kilogram seale A Celsius thermometer
: o tape medsure, And un praduated and a gram scale . L
melric tulets volume measur: Lo !
. ing deviees / !
| g ‘J
: | |
’ , |
RULES OF NOT ATION /

1, Symbolsarenotcapltalrzedunless lheumtlsapropername(mmnot\lld) |

Yo
|




2 .

METRIC UNTPS, SYMBOLS, AND REFERENTS  METRIC PREFIXES

1

: : o T — Multiples snd | Keypunch
tit Metrie U | Sy ful Keferents A : )
lenl.Vl Metrie Unit . _Slmbol Use ul Keferen s‘ Submliples Profixes Symbols | syl
length | millimetre ‘ mm , Thickness of dime or paper : 1600000210 1 | mega (miegs) M| M
' : o+ | clip wire ‘ N P : ‘
- \ 10" | Ko (ki | k-
centimetre ~fem | Width of paper clip ‘ 1090 0 kllo.(kllo) ' .
metre m | Height of doot about 2 m | 100 10° hecto (REK1G) |~ h H
kilometre km | 12minute walking distance 102 10" deka(d'ék'é) da DA
| Area square | Aeaof this space | Base Unit 1~ 10
| centimetre ¢’ J o, - . .
A R 0.1s10 deci (des'i) d D
}: ; x 001107 | i@t | ¢ | C
square metre mz,/ | Aveaof card fable tap 0000 =107 | millimil) | m M
, - - ' o ‘
" . . hectare L. Football field includin sidelines 0:000001 £107° § micro (mikro) TR B
| S 1/ | and end zones |
. ! . ‘
P Volume and millilitee ml Teaspoon is 5 m! . : o
} Capacity lie . I{ . | Alittle more than 1 quart Table 1-b
/. B | eubie ‘ f B " ‘
2‘-_ | centimetre ’cm“‘ Volume of this container
. ! , :
’ | cubic metre f" m' Alittle more than i cube yard
Mags illigran _," mg Applnsoedabo“ut‘lomg,grain of
g L ! - salt, Ly
mm I g | Nickel a?)outsg
/kilogmm / kg | Webster's Collegiate Dictionary.
|metricton” -
!(1 000 kiloqrams)/ b Volkswagen Beetle

]

Table 1-2




" LINEAR MEASURBMENT ACTIVITIES

Metle, Centlme tre, Millimetre

I THE METRE (m)

\ DEVELOP A FEBLING VOR THE SIZE O

1. Pick up one of the metre
sticks and stand it up on the
floor. Hold it in place will'
one hand, Walk around the

stick, Now stand next to
oo thestick, Wit th your other
hand, touch vou{m@l where
~ the top of the metre stick
COMes 0n you,

lll\l 1S HOW HIGH AMETRETS!

"™, Hold one arm out straight
: at shoulder height, Put
. themetre stick along this
~ . amuntil the end hits the
end of yout (ingers, Where
1 the other end of the
© metre stick? Touch your.
aelfat that end '

THAT IS HOW LONG A VETRE 18

#. THE CENTER FOR VOCATIONAL EDUCATION

F A METRE

B.

©D

e S ':C);‘

3. . Choose a partner to stand
at your side, Move apart
80 that you can put one
end of a metre stick on
your partner's shoulder
and the other end on
your shoulder. Look at
the space between you,

B ) ‘
THAT IS THE WIDTH OF A METRE!

DEVELOP YOUR ABILITY TO BSTOATE ¥ VETRES

Now you will improve your ability to estimate in metres, ' - -

Remember where the length and height of a metre ws on your
body.

For each of the following items;

Bstimate the size of the items and write your estimate in the -
"ESTIMATE column. Veasure the'size with your metre stick
- and write the answer in the MEASURENENT column,

Decide-how close your estimate was to the actual measure, -
your estimate was within 25% of the actual measure youarea®
“Metric Marvel.” ' - '

How Close .
| Ftnmte Measurement  Were You?
y (m) (m)
Height of door kuob .
from floor, U S

Height of doar, |

"VJLelngthoftable. [ -.“-.
Width of table. )

Length of wall of - .

Ahisroom, © -

Distance from
you to wall,

—m———

. Ekercisé]' 11

. (coninued on ext page)




"mwmwmr(cm)‘ S o

There ate 101 rnnlmwtrm in one metre. 11 thore e 1 metres and

3 contimetres, you write 103 em [(4x 100 ¢em) +3 em = 100 em
tdem). “ ‘o
FOR THE SIZE OF A

A, DEVELOP A FEELING CENTIMETRE

! llold the metric ruler against t homihof your thumblml,-
How wide is it em

Measuze yout thumb from the firs =t to the end.

cn

3, Uso the metrie ruler to fnd thawad 7 our palm,

em

A, Measure vour index or pointing finger. How long is it?
o :

——e—————

5. Measure your wrist with a tape measure, What is the distance
around it . em

to find your wlﬂt size, oo

s —————

5. Usethet dpv mou&t

B, DEVELOP YOUR ;\Bll,l'l‘Y T0 ESTI;\-I:\fI‘E INCENTIMETRES
~ Youare now roady to estimate in centimetres. For each of the
following items, follow the pmvodurm weci for ostlmatmg H
- metres.
Ilow Close
Estimale  Measurement  Were You?
(em) (cm)
Length of a paper
clip.
Diameter {width)
ol a coin.-

Width of a
~ postage slamp.

=3

/

1 Lengthofq . "
peneil, o

B Wl of u sheet
- of paper,

- 6. Width of a postage stamp.

THE MLLIMETRE (mm)

There are 10 millimetres in one centimetre. \When a measuroment is- .~

-2 centimetres and B millimetres. you write 23 mm |2 5 10 mm)

+5 mm =20 mm+3mm], There'are 1-000 movin 1,

A DEVELOP XFEELING FOR THI: SIZI’.OI" AVILLIMETRE |

Using a rulet matked in millimetres, measure:

. oo ' " .
1. Thickness of a paper clip wire, mm’

9, Thickness of your fingernail. — m

3. Widthof your fingemall. © _____mm

1. Diameter (widthof a coin. fim

5. Diamelet (thickness) ofyour penci, _mm
| nm

B DEVELOP YOUR ABILITY TO ESTINAT 1S MILUINETRES ':

You e now ready to estlmaem millimetres. For each of the
following items, follow the procedure% used for estimating in
mehes

. Ho,w Close v
Fstimate Measutement Were You?

N
f

(mm) (mm) c
1. Thickness of a S : -
ni(‘k?l. s ) : ‘f:; ——
2. Diameter (thickness) .
of a holt. | o T
. Le/OI boll,
4~ Vdth of n sheet
“of paper,
5. . Th‘ickness of aboard
- ordesk top: — ‘
6. Thicknessof g | ' S
button. - ‘ i
- Exercise 1




AREA MPASUREMENT ACTIVITIES

- Square Centimetre, Square Metre

WHEN YOU DESCRIBE THE AP EA-OF SOM STHING, YOU ARE

o H‘“\\']\‘GHO\\'\I\\'YH) ARES OF A GIVEN SUZL 1T TARES T0

\ll{ THESURFACE,
L ,Fllh SQUARE CEN' [METRE (en?)
A DEVELOP A FEELING F OR ASQUARE CENTIMETRE

L Take aclear plastic grid, or use the grid on page 6,
2. Measure the length and width of one of these small
squares with a contimetre yuler,

THAT IS ONE SQUARE CEN’I‘L\‘IE'I'RE!

3. Pl moul fmgema]lo\er the grid. \bontho,vmany
. squares doos it {ake to cover 5our fingernail?

,
tm*

1. Place a.coi over the gid. About how many squates
© doesit t 1k‘oto‘coverthe(oin" !

. 5. Tlace a postage stamp over hv grid, Aboul how many .

squares does it lake to cowr ‘the postage stamp?
2
em

1 \ : " '
6. Place an envelope over the grid. About how many
squares does it Lake to cover the envelope?

om?

., |

| Veature the leng th and width of the onve]npmn centi-
metres, Length e width em,
Multiply to find the area in square wntlmetres
__emx _em= -, How
: close are the answers you have n 6, and n 7 !

N - N v . [ A

¥ : T ' Lol .
{\ K . I EEE I

b . R
;J : i P J

B DEVE OP YOUR ABILITY T O ESTM\TF IN QQUARE

4 DEVI LOP \FPbLI;\G FOR \SQUARL I\ﬂ TRh

~ CENT JMI]’IRLS

You are now reacy t odmolop voumlnht\ to s 1mate :
In square cenlimetres.

!

Rmnomim he size of a square contimetre, For-each of he

lollowing items, (ollow the procedures used for st 1mat1ng in
metres, o ‘ B

N , How Close
Lstmue \kasurement Were You? "

(o) (em?) -

Index card,

" Book cover.

Photograph. —

Window pane or
desk top.

[l THE SQUARE ME’I‘RE( )

L]

1, - Tape four metre st lcl\s together to makeasquare wlnch
is.one metre long and one metre wide,

2

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

3, Place the squiv he lloor in a corner. Step back and
.~ look, Seehor uch floorqucvucoxer»

4, 'Plate the squarz over a table top or desk to see how
much space izizvers, :

5. Place the square agains! the bottom of a door. See how
< much of the door it covers, How many squares would 1t
take to coverthedoor! v ‘

THIS IS HOW BIG A SQUL\RE METRE IS'

Exercise 2
* (continued onnext page) -

i




1 '

B. DEVELOP JOUR ABILITY TO ESTIMATE IV SQUARE

[t Iy

]

..‘_6;
. Side of e cabinet.

. Door.
o Full sheet of

Floor.
Mall,

- Wall chart or poster,

Mh'l RES

You are now rﬂady 065 |m1u‘ in square melres. Pollow he
procedures used for estimat mgm metres. -, —

llow Close

Fstmuto Measurement Were You?

(m) o)

.

‘CENTIMETREGRID

newspaper. ST

Chalkboard or

bulletin board.

.
t

© Exerdise2,




VOT UM E MEASUREMENT ACTIVITIES
Cublc Centlmetre Litre, Mlllllltle Cublc Metre

»L . THE CUB[C CENTIME l‘Rh (un )

A DL\’PLOP A FEELING FOR FllL CLBIC CE\II\IEIRE

© 1. Pick up acolored plastic cube.. Measure its length,
‘ height. and width in centimetres,

THAT IS ONE CUBIC CENTIMETRE!

2. Find the volume of a plastie litve hov.

" a. Place a ROW of cubes agains: the bottom of one side -
of the box. How many cubes fit in the row? : )

b. Place another RO\V:‘of cubes against an adjoining side
of the box. -How many rows fit inside the hox
‘to make one layer of cubes?

How many cubes in each row? __

How many umee {n the layer in the bottom of the
box? :

¢. Stand a ROW of cubes up agdmst the side of-the box, '

Howmany LAYERS would fit i in- the box“’

Lo, How many cubes in each layer°

How many cubes fit i in the bn\ altogether?

- THE VOLUME OF TlIE BOX IS CUBIC
CENTI\IFTRFS g

: d. Measure the length, width, and height of the box in
v centimetres. Length cm; width cm;
" height __cm. Multiply these numbers to fmd
the volume in cubic centimetres.

emN.___ . CmX__-__cm= e,

Are the answers the same in c.and’'d.?

‘THE CENTER FOR VOCATIONAL EDUCATION.

" box. . ' I

. THELUITRE(Q) - ¢

“A. DEVELOP A FEELING FOR A LITRE

DEVELOP YOUR ABILITY TO ESTIMATE 1§ ¢ CUBIC - |

"cmmmmEs L ; /’

You aré now ready to develop your ablhty to estlmate R
in culnc centlmetres . . S

Remember the size of a cubic céntimetre. For each of | i

the following items. use theprocedmeq (or eqtlmatmgm T

metres. L
: C . How Close

Estimate M;&surement Were You?

’ (cm)  (em?) ‘ I

Index card file . . e

Freezer container.

Paper clip box. -

Box of staples.

1. Take a one litre beaker and fil it win water. o

2. . Pour the water into paper cups. flllmg each as full as you. :

usually do. How many cupsdo you fill? * - |

" THATIS HOW MUCH IS IN ONE LITRE!

]

3. . Fill the litre contamerwn,h rice. - I »

THAT IS HOW MUCH IT'TAKES TO FILL A ONE
. LITRECONTAINER! -~ , S

. Exercised
; (contmued on next page) ;
: ¥



B. DEVELOP YOUR :\B[LITY TO ESTI‘\LATE l‘\J LITRES - ! - B. . DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES
- . I o o . o !
You are now ready to develop your abn‘nty to eqtﬁnate in . | . Youare now rgady £O st iy litres. Follow the
litres. To write two and-one-half htres you write 2.5 |, or i procedures used for estim - RERCH
l2 5)]'“;5 Tct) ]\\;I\‘\l[’(’ ondo Salf“hftre \Ioul w\rlto 051, o: 0.5 . How Close
itre. To \;n ¢ ' v and three-fourths ity vou write : o Cstimate Measarement  Wero You? -
2.75 1, or .. . ol ‘ | . ] .- ‘ [ (ml) (ml) . o
For each of the i.owing wem-. use the procedures for L. Smalljuice é?"@_-- h — | . - - ;
estimating in metres, : ' How Close | - 2. Paper cup or tea. ' ’
‘ Estimate Measurement -Were You? . cup. : C—— ' Pl
. ‘ n () : 3. Soft drink can. o
1. Medium-size B : ‘ . ' . ' . L )
freezer container, 4. Bottle. : —— —
2. Large freezer _ I o ,
container. o —_— 1V, THE CUBIC METRE (m?)
3. Small freezer '
container. : . o A. DEVELOP 3 FEELING FOR-A-CUBIC METRE .
4 Bottleorjug. — — - 1. Placea one metre square on the floor next to the wall. .
Il THE MILLILITRE (ml) S 3 2. Measure ametre UP the wall,
o }‘ 3. Picture a box that would fit into that space,
Th.ere .arell OOQ r.n.llllhtrea m_qqe ht;e. 1 000 ml il htrc Half 3 o -’I‘-HAT 1S THE VOLUME OF ONE CUBIC METRE!
a litre is 500 millilitres, or 0.5 litre = 500 ml. ' : '
A. DEVELOP A FEELING FOR A MILLILITRE - . | D B DEVFLOP YOUR ABILITY-TO E°TIM~\H IN CUBIC \[ETRFG
1. Examine a centimetre cibe. Anythfing which holds | - ~ For cach of the follo“mg lmm follo“ the e%lmatmflproced
1 em® holds 1 ml, f v ures used hefore, : .
. R How Close -
2.- ,Filla 1 millilitre measuring spoon \\1th rice. Empty the B " Estimale Measurerhent  Were You?
spoon into your hand. Carefully pour the rwe mto a ‘ " (mty - (m?)
~small-pile on a qhoet of paper. f R . : ' '
THAT IS HOW MUCH OL\L I\HLLILITRI? s - ; L Off_iée desk, o
3. Fill the 5 ml spoon with ruv Pou{ the'rice mto 1nmlwr 2, File cabinet, o _ SNECGL

pile on the sheeto[ paper. ‘ ‘ J 3 Small room -
THAT IS 5 MILLILITRES, OR O\'r TE. \HI’OO'\' V . ‘

4. Fill the 15'ml spoon with rice, Pour the rice into a thlrd .
pile on the paper, . "

T THATIS 15 MILLILITRES, OR: O'\‘F T\BLEQPOON'

—— e —— o

]

. . [ ; Yo ' “ - N ‘ s -
W( THE CENTER FOR vocmomu. EDUCATION / vl : S : : o ~Exercise 3




K1 logtam, Gtam

"The mass of an object is a measure of the amount of matter in the
objeet. “This amount is always the samié unless you add or subtract some
matter from the object. Weigh! is the term that most people use when

they miean mass. Thé weight-of an object is affected by gravity; the
mass of an object is not. - For example, the weight of a person on earth
mlght bée 120 pounds: that same person’s weight on the moon would be
"O pounds This difference is because the pull of gravity on the moon
is less than (he pull of gravity on varth. A person's mass on the. earth
“and on the moon would be the same. The metric system does not
measure weight--it measures.mass. We will use the term mass here.

The symbol for gram is'g.

" The symbol fdr kilogram is kg. .

.~ Thereare 1 00Q-grams in one kllogram or1000g=1kg,
» lhlf a kilogram can be written as 500 gyor 0.3 I\g

A quarter ofa kxlogram can he wntten as 250 g,or 0. ‘7;) kg

e .'l wo ancl throe- fourths kilograms.is wrltten as 2,735 ke,

L THE KILOGR: \\I(kg) |
| DEV P[OI’ AFE hLI\‘G FOR 'II{I; \L\bw OoF \KlLOGR.:\M‘
Using a balance or scale, find the mass of theitems o the table.

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

MASS (WEIGHT) MEA UREM‘EN_’T ACTIVITIES

CRE I I

[+

[

o

:J.‘..

* Package of paper.

* Another person.

Mass

(ke)
1 kilogram box.
Textbook.

Bag of sugar,

Your own mass:

1]

For the following items ESTIMATE the mass of the objectin -
-+ kilograms, then use the scale or balance to find the exact mass

of the object. Write the exact mass in the ME -\SURL\IE’\IT
column. Determine ho“ close your estlmate st

‘... HowClose
Ex(nmate ’\Ieasurement Were You°
(kg) (kg)

Bag of rice.

Bagvof nails.

Large purse or
briefease.

A few books,

Exercise 4

v -+ (vontinued on next page)

S
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DEVELOP YOUR ABILITY TO ESTIVATE IN KILOGRAMS




I THE _(;r:{‘.»m i)
* A" DEVELOP A FEELING FOR A GRAM

(1 'I‘al§éa u-olored plastic-cue. Hold it in your hand.
® Shake the cube in yoar palm as if shaking dice. Feel the
_pressure on yout hand when the (uhe 1; in motion, thcn
when it is not in motion."

THAT 18 1TOW HEAVY & GRAMIS!

'9.. Take a second cube and attach it to the first. Shake the -

cubes in first one hand and then the (} ber hand; rest
“the cubes near the tips of yeur fmgers moving your
~ hand up and do“n

* THAT I8 THE MASS OF TWO GRAMS!

- .
b ! ! : .
3.. Take five cubes in one hand and shake them around.

THAT 1S THE.MASS OF FIVE GRAMS! -

N

. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS _

“the two gram cubes are. and how heavy the five gram: cubes "

Two-page letter -
“and envelope,

. Nickel. <
“Apple,
" Package-of

L . Y

You are now ready to improve your ability to estimate in ‘
grams, Remember how heavy the 1 gram cube is, how heavy

are. For each I the fol lowmg items, follow the mouedures
used for eammatmg in Lllograms

How Close -
Estimate Vieasurement Were You?

® L w

Two thumbtacks.'

Pencil.

margarine,

S - Exercise 4
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TEMPERATURE MEASUREMENT ACTIVITIES

DegreeCelslus “ | B o L

. .DEGRLE CELSIUS ("C)

Degree Celsius (°C) is the metric measure for température.

A, DEVELOP A FEELING FOR DEGRLE CELSIUS

Take.a Celsius thermomerer. Look at the marks on it.

[$1]

Find 0 degroes. ' -

WATER FREEZES AT ZERO DEGREES CE LSIUS (0°C)
WATER BOILS AT 100 DEGREES CELSIUS (100°C)

Find the temperature of the room. °C. lsthe

room cool, warm, or about right?

Put some-hot water [rom the faucet into a container.
Find the temperature, °C. Dip your finger'

“ quickly in-and out of the water. ls the water very hot
" hot, or just warm?

Put some cold water ina g011ta111er with a Lhermometér
Find the temperature. . °C. Dip ypur finger mto
the water. Is it cool, cold, or very cold? -

-Bend your arm with the inside of your elbow around the',

bottom of the thermomgter After about three mmutes
find the temperature. °C. Your skin tempera-
ture is not as hlgh as your body emperature,

NORMAL BODY TE\[PFR ATURE Iq 37 DEGREI S

" CELSIUS (37°C).
"AFEVER IS 39 C.

A VERY HIGH FEVER IS 40 C.

. THE CENTER FOR VOCATIONAL EDUCATION

)

-7
e e e CEI]IIIg e e e e e L

~ Sunny window sill,

" Mix of ice and water,

DEVELOP YOUR ABILITY 'IOI%H\L\ILI\DEG 9
CELSIUS

For each item, ESTIMATE and write down how many degrees

. Celsius you think it is. Then measure and write the MEASURE. -

MENT: See how closeyour estlmate and actual measure .

.. ments are.

‘ l-Iow Close
Estimate Measurement. Were You?
(°C) (°C) '
Mix some hot and :
cold water ina
container. Dip your
finger into the

" water.

" Pour out some of
" the water. ‘Add some e’

hot water. Dip your
finger quickly into
the water.

, OI.ltdOOF tempera-

ture.

" Temperature at
~floor.

Temperature at

.

Exercnse 5

e e e e

+
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UNIT

OBJECTIVES

The student will recognize and use the metric
terns, units, and symbols used in this occupa.
tion. ' ' x ‘

e  (iven a metric unit, state its use in this
occupation, a

®  (iven a measurement task in this occupa-
tion, select the appropriate metric unit
and measurement tool.

il

SUGG ESTED TEACHING SEQUENCE

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

-2, Discuss with students how to read the
tools. -

3. Present and have students discuss [nforma-
tion Sheet 2. Review Table 1a and discuss

~ how these megsurements can be used in .
‘this oceupation, '

i

4. Have students learn occupatibnally-

T velated metric measurementsby-complet-— -

ing Exercises 6 and 7.

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

METRI 'S IN THIS OCCUPATICZ

i Jaaoer

-now mak ap-,

. !
Chare, oot to the metric systemis under way. “large corporations are al
metrie 1 wement to compete in the world mutiet - The metric sys o 7
varicuspart: industria” ! wcientific commuzn, Tomyears. Legis o 5 in
1977 awliestlé - an orde:: - .ransition to use of cregystem, AL busines- - ad
indu: zies wake shis metr hangeover, employ- - ~edl L0 use metric mesc . cment -

of L@,

reas” using
ceorgsed in

S Tebh .15 those metric terms whick: wre - smmonly used in this occupation.
These teria placing the measurement units <4, urrently. \hat kinds of job-
related tz i = neasurement? Thinkof them: - ferent kinds of measurements you
o"Table 1a to discuss the metriiv. s which replace them. Seejf you

t of uses beside each metric tern; <

canadd t -

{._THE CENTER FPR VOCATIONAL EDUCATION

O
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Aruitoxt provided by Eic:
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TRYING OUT METRICUNITS

To give you practice with mwtric umt. . e ot vate : o measure - ‘ ' Estimate .| - Actual
men:s of the items below.” Write Gown yorr rme- ks next-to the item, —_— , ) .
“Ther  ally measure: the item armd write cown-smws answess using the 1§, Water cooler 1
-corTett i -tric symbols, The mwe you practi-e, tim »agier it will be. LN /
. ~ | 17 Container of hand cleaner ;
Estimue Actual T
18 Coffee cup ;
LL’n Tt} . - .
F,14 Palm width - ; ' 19, Wastebasket -
2. Width of.a card file drmwer _ _ 2, Small box orpackage. ' -
I-leiéhtofachaif seat ‘ 21, Card file qra\ver
Width of a key-punch ribbon : 22, Flower or p]antcontainfzr
‘ o
' 5. Length of a standard tab card
L — Mass S
6. Length of a card file drawer - it 23, Textbook .
7. Lengthofacard punch | . o 2. Nickel
machine o Cn :
8 I-Ieightof adoorway ' ' o 25, Youself
9. Thickness of a stack of ... "" ; . 26, PaDef clip
. tab cards , ‘ ‘ o v - _
Aren ' ‘ ‘ ‘ : 2, AStack of punched cards
10. Desk top - Co R — .
: p. : _ : 28, Alitre of water (net) . - :
AL Classroom floor _ e . N :
w
120 Wovkarea _ Temperature- - ,
— ' ' - 3‘() Room temperature’
13. -Standard tab card. — B —
- ' ' ' 30 Qutside temperature | ;
-+ 14, Sheet of paper ) ' o — . —
— - 31, Hot tap water "
. N NG
Volume/Capacity - e .- . o o <
15. Deskd]‘awer ) . : ] N . <. ICe Watel‘ * -

T T T EREREISE 6

!
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{EYPUNCHING WITH METRICS
1. itisimportant to know wnat metric measurement to use. Show ' ) N - .
what measurement to use in the following situations, ' 2. Foreach “em belo" select “he approptiate me:i
Thedimensions of a i vard - ‘ The leng:" of a pu. 2 s | :
- T ' ' . a)  mets ) grams
The area of a key pu: machine ‘ b) litre: d) centimetres
The mass o a stack ponched cards The widt: of punchad taes:
L ' a) millimetres ¢)  millilitres
The capacity -gf a heutle of z-ul?her cement b). grams d) - cubic metre:
The capacity-of a coffee maker ' The temperature of u resouter equipment area:
cev bur - or read are a)  kelvins c). Fahrenheit
Area of ke}‘, punch work or read area b)’ degrees Celsius d) BIU
The capaciiy of a wastebasket Mileage for picking up anc: dispatching programs:
NP . a) metres ' ¢} millimetres
Dmmeter{,of a program drum b)  kilemetres §) centimetres
'Cgpacitj;‘of a machire's ¢z hopper : o
: ﬁ/ ) : { A, C ) i ' .
Length of the space bur : :
Wldt}f of key punch ribbon -
- Height of a filing cabinet :
_ »'[‘e;’ﬁpgrature of work area
Mass oAf_‘a ream of paper )
T'iHeigh't of chair seat '
_ "\‘ e S e S N e e Evarn . 3
P w:msn FOR VOGATIONAL EDUCATION L e ,_Xeﬁcaseqm.' e




UNIT .

OBIECTIVE

The student wi:.recognize and use met-

ric eguivalents.

- & Given ametric unit, state an equiv ‘ent
i a larger or smuller metrie unit,

SUGGESTED TEACHING SEQUENCE

1. ke available the Information Sheets
. N -
3 - 8) and! the associated Exercises
18- 14), cne at a time, ‘f
, !

2. Assoon as you have prasented thy
» Information, have the studer=s complete
-ach Exercise.

Checi thetr-answers on the pﬂge titled
ANSWERS TO EXERCISES AND
TEST. i

i)

4. Tes performanca by using Sectic» 5 ¢
“Testing Meziric Abilities.”

ETRIC METRIC EQUIVALENTS

Centlmetres and M1111met1 es

L'L_ —
[T R,
1.2 3 4 5 6

L.

Look at the picture of the nail next to the ruler. The nail is 57 mm g, ThlS isbem+ 7 mm
There are 10 mm in each cm, 50 1 ren = 0.1 cm (one-tenth of a certir “tetre). This means the

Tmm= O7(m s057Tmm = 5¢em+7 mm

= dem+0.7¢cm

u

8.7 cm. Therefore 57 mm s the sami =5 5.7 cm.

Now measure the paper clip. It is 34 mm, This is the same as 3 om + mm. Since exch

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm =

34mm* Jem+4 mm
3cm+0.4 cm

. S, Lh* paper clip is

3. 4 c¢m. This means that 34 mm {s the same as 3 d-em.

Now you try some.

a) Z6mm= _

(m
b) 583 mm = om
¢) 94mm= ém
d') 680 mm = _em

. Information Sheat 3

e} 132mm = —cm

f) 802mm = em

g) 1400mm = cm

Ch) 2307Tmm = em
Exercise &




| (Metres Centlmetres and Mllllmetxes

There are 100 (entlmctres in one metre Thus

2m= 2x100cm= 200 cm, .
3m= 3x100cm= 300cm,

dm= 8x100cm= 800 cm,

J6m = 36 x 100 cm

=3 600 ¢m,

“There are 1 000 millimetres in one nietre. 50

2m= 2x1000mm = 2000 mm,
3m=-3x1000 mm= 3000 mm,
6m= 6x1000mm= 6000 mm,
24m =24 x 1000 mm = 24 000 mm.

From your work with decimals you sh.ould know that

one-fourth of a centimetre can be written 0.25 em
(twenty-live hundredths of a centimetre), ,
This means that if you want to change three-fourths of a metre to
millimetres, you would multiply by 1 000. So '
0.75m'= 0.75 x 1 000 mm

= ]—%%.HOOOmm

10
x 10

=3
(=]

|

mm

n
-1
o

=1

= ~78x 10mm -

. ’ - e
: L L = 750 mm. This means that 0,75 m = 750 mmy. - B

one?half of a metre can be written 0.5 m (five-tenths of metre),

“Fill in the following chart.

metre. | ceéntimetre | millimotre

m m mm

1 100 1000

2 . 200

30

9 : .
5000

174 -
0.8 80

E

‘Information Sheet 4

Exercise 9

0

(Millilitres to Litres
There are 1 000 millilitres in one litre. This means that

2 000 millilitres is the same as 2 litres.
3000 m! is the same as 3 litres,
4000 ml is the same as 4 htres,

© 12000 ml is the same as 12 litres.

Since there are 1 000 m\lllhtre% in each l1tre one way to change milli-
litres to litres is to dwtde by 1000. For example,

1000 . .
1000 ml = Tqgp litre = 1 litre:
' 0. .
2000m! = '———? 800 litres = 2 litres.

And, as a final example.

@

28 000
28000 m] = 1000 htroa =28 htres

What if something holds 500 ml? How many litres is this? This is
_worked the same way .

) ml T 000 htre 0.5 htre (hve tenths of 1 Iltre ). So 500 ml
is the same as one-half (0.5) of a ljtre,
Change 57 millilitres to litres.

5T ml= T 000 htrp 0.057 htrv (fifty-seven thou\andths ofa
litre). ’

)_A

N

Cy

'\10\\ you tly some, (omp]eto the lollowing chart.

Information Sheet 5

millilitres- litres Bk
om0
1000 . 3
6 000
) h
1 oon ' !
. ] 23 ‘
B N IR 03
o 700
0.4
250
- 047
R - .
. ‘ .r
- Exercise 10

O

RIC
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Litres to Millilitres
- What do you doaf you need to change litres to millilitres? Remember,
there are 1000 millilitres in one litre, or 1 litre = 1000 nl,

So.
20 fitres= 2 x LO00m = 2000 m,
T litres= 7 x 1000ml= 7000 m), :
13 ditres =13 x 1000 mE =1:3-000 ml,
| 0.65 litre = 0.65 x 1000 ml = . 650 ml. J

Now you try some. Complete the following chart,

litros millilitres

| ml

8 4000

18

12000

0.4 |

.33 . ' ' :

130 Exercise 11

Information Sheet 6

' s .
Grams to Kilograms

5000 g is the same as 5 kg,

* changing from millifitres to lltree
N

2 000 grams is the same as 2 kilograms.
i

700 g is the same as 0.7 kg, and so on.

There are 1 000 grams. in one kilogram. This means that

-To change from grams to l\llograme you use the same procedure for

-

y

Try the following ones.

grams kilograms
g kg
4000 1
9.000 i
23 000
8
. 300 j .
— 275 S e EXErCise-12- - -n
W THE CENTER FOR VOCATIONAL EDUCATION

Information Sheet 7 -

[ Kilograms to Grams

Foke= 1 x1000g= 1000 £,
23 Ag=23 o x 10000 =23000g,
097 %g= DIax T 0e= 7504

~ To change kilograms.to grams. vou muriply by 1 000,

'J

Complete tie following chart,

kilograms , rams
ke e
7 700
U '
25000
- 04
0433 :
| 17

Changing Units at Werk

Information Sheet 8

Exercise 13

' Some of the things you use in this occupation may he measured i m
different metric units. Practice changing each of the following to

metric “quivalents by complesizz these statements.

a ) 500 cm of cord is

b) 250 ml of solution is

¢ ) 5 cm wide column is

. d):2.500 g of punched cards i

" mm

kg .

e-) 120 mm wide cabinet is

¢m

f ) 0.25 litre of liquid cleaneris

) 2000 kz computeris

ml

h ) 0.5 litre of concentrate is

i ) 2mhigh door is

~J ) 500 g instruction manual is

- k) 500 m! of water is

mm
kg

1) 0.5t of punched cards is

™) 10 m of twine is

3.5 cm paper clipis. . et

n)
0 ) 2 400 mm room divider length is

kg
cm

~mm-. o [

cm

s e — e

Exerc|5e 14




UNIT
) METRICS IN THE OFFICE

‘Business and olfice workers are more concerned with the eorrect usage of metric lerms-
_— ‘and symbols than with actual measurement tasks. They use metric terms to pl'lce orders, bill . | .-
OBJECTIVES customers, type and proof correspondence, and key punch data.
The student will key punch correctly and
~ proof input data, and verify output, using
special metric symbols for key punching, .

Paper sizes and welghts are changing. Margins are changing to centimetres and milli-
~ metres. Postal rate calculations will be based on grams.: Business and office students need to
learn to say and spell the names of metric units, write the symbols and use proper metric
* notation. Inaddition, they need to be able to spot when a term has been used inappropriately-- ‘
for example, if kilolitre is used to describe distance instead of kilometre, or a person is billed |+~
for 500 kilograms of chOcolate (half a metric ton) i,hstead of 500 grams (about 'a{,pound}. E

. ¢ Giveninput data containing metric terms,’
. .correctly key punch the data using proper
rulés of notation,

l\Ietxlc prefu\es are located in Table lb Table 2isastyle reference contalnmg key = «rh
rules for punctuation, spacing, spellmg, fractions and mathematical operationi, as well as
special metric symbols.- Table 3 gives the correct spelling of metric units and symbols for key
punchmg

®  Given a metric quantity, write the
_ measurement in special metric symbols
for key punching.

.SUGGESTED ’[‘EACIIING SEQUENCE

) 11. Present or make available Infonmatlon
~ Sheet 9 and Tables 1b, 2, and 3.

Discusshow to use these tables.as
reference guides.

o i i@ : . ) S
3. Have students use the refgrence materials . Q e \/ N

to key punch Exercise 15.

3

4. Have students use the reference materials
to write out special metric key punch
symbols in Exercise 16, '

3 tmmronyocmmmeoucmow L o o ‘ : /

I_nformation Sheet 9




PROCESS IT METRIC STYLE!

~ e
One of the promary conéernsal e data processor will be that of correetly |dunl|l\ ing 23 The symbols never reflect plurins, lthough the spelied out term dovs,
s key puneliing nnvluu\ teems and syihobs. The Sollawimg rulos slouhl he follawed: ) ' .
e e e et et e Ao . Carvoet; SOM Inenrroet CTROMS
‘ . ) N COR ' 16 68
. REY PUNCHING THE NOMBERS METRICALLY ¢ TR CLITRE
e SLHE L REVPUSCHING THENUNBERS METRICALL S LITRES. - S LITRE
’ '
11 The conm | e vsed o den ) wwever aspace will be lelt alter B ; " B
! eeanm will no lunm e bsed to denote thausands, however aspace will belel't alte 20 When key punching the unit of nivasire with o prefix, thereis no space or hy phen.
vach group ol 3 numhers, The vxeeption to this rule svould-be Tonr digit wumbee.” - A : S

They
uy he hey” |nuu|n «d with or witheut The spriee nnl«m\ they oceur it a abulition, at which
e they shouhl align

| Correet: RN Iworreet . a5 087T
‘ 2 STy 132871 v
—— e A - et i 8 i o 4% s i b o 3 e
)‘ 2 When ulu mnl pennt s used 1o denate g e Imnul Inmklim\ 1. o not key pueh spices

[ heétore oradtee the decal.
. | ‘
R
| i

A AD Ineoceeel

1O ES6

Lorveet

i1l

Fractions are not used e metre lioieres, Lonvert them 1o ther deemal equivalent,

" Correel 0in Ineoreeet - T
[ N
R ] uhlmln prant s nob precedved Iy aonumber o zoro Should Iy inclilee d
A Correvt [IH hlvm'n'l;(i Iﬁ
. [TV NT1S

PO Supersecepis are wndieaod by the siomeral placed divect I\ Alter Ty symhu, Negative
O esponentsane mdieatod by mmllL the amiinns s and ownerid direetly after the symhal,
. . Toreer le B .o Incorreel My
S ; : $ 1

Hl'LI-I b USING THE METRIC SYMBOLS AND UNIT, .\'.\.\H'Ih"

RULE

Corrvet: CMILLINETRE “Tnearieets MLLIAETRE

SPECIALIZED USES OF METRIC 8YMBOLS AND UNIT NAMES

A7 Dot combine metre woeds, symbals, o wnits in an expression,

' Cormert: 12 Inevrrvet: [ 000"\ 100 el 10 M (unils)

RILOWATTS PER 1TOUR
(\l/

CKILOWATTS: HR. (words tnd symbols)
CMYSECOND (words and sy mhnls]

G820 1 both Customary and metrie ml'.nun‘n‘wnls.|||‘|'\p|('swd place the “wstomary’ mfnhuu‘
ment i, |).nn-nl||uw after the nn'lm nnnuuu'nwnl inless otherwise d.

m(l

l'urrl't'l‘

S MILLILITRES 11 TFASPO®N), | METRE (33LFEET)

o
D

Use either metrie ov Custongiey naits, but do not eomhbine the PXPRESSIS,

Carreet: KRG Tucorreet: SGIFTY

RULE 1 MARETT MET Rl(

L The ~\n|lml for micro- is m.ulv hy qukuu,lhl- U key.

L2 To in«l‘n'nh- multiplieation oFmetrie units, a Tull stop ) helween the units is neces
(lll'l‘l'('li | A\.A\I Incorrect: BN l N\.\I INN .\1

1 Diviston is m'ln'.m-(l by llu- lse’ nl the solidus **/™ or negative exponent.” Only one ~u||du~
should be used in acompornd unit of weasure, I doing this, |\()I(| the use of ll\l" pu-l:\m
in the d«nnmm.\!m

|
Coryert: CM#N Incorrect: M
CALS- | . , 5 ‘

L Both e and e are eovreet endings Tor the words metreimetor and live Jiter, Spell
thent eonsishently.

NOTE The uppee-case Iunm used tarepeesent metrie sy mhals are mll‘ndod primarity for

—_—— e

The use ol data Processing systep s equipment. Upper-case letters shonld never
Iu'pmllv(lmll for publication or for other Tarms of publie inforngtion, f these
vises Uhe speeial symhols must be veply 1eed by the peciper nwll it sy nthal or l)\ the
full nanes ol the unils, :

YAl mlm Pertaining tmpmm llll"\ Lt ree test tnareatived data. In |(Ilm.l|l('(] datie, sueh s in
recards, the use ol a spave charetor is nmmn 1l sinee m use 0 non-use is (Inlmud in the lmnl.n
deseriplion.

2N nl\ Al ey poneh e hmm Masulactured in e United States have the v, pabnlity to
~punelvand pont tetrees anly wthe upper see. Talle 3 on e 20 6ty the proper tarm
tose when hed " punehing metre sviithols, JAO seefmporant aote at the end ol s
tible ) i ) .
2 N spev i left between thenamber mud the svmbol. Smew e metie sl ame
©antermationally aeeepied somhals sd ol abhbrevatons, o period does wot Hllow the
snetrie sy mhol nnles it ends o nienee.
o Curriel H MG Ineoreeet; NG,
‘ ) M NN
J 3
THE CENTER FOR VOCATIONAL EDUCATION .
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20

~ KEY PUNCH IT RIGHT

Special Key -

Special Key

Quantity Unit Plural Symbol Punch Symbol | - Quantity’ Unit /{ Ploral Synibiol | pynch Symbol |
i ] ‘ T T ) .}
' ength metre " metres m. M- force s ° newton. |- newtons N N
o cenlimetre contimetres “em CcM conduClince. | siemens L] siemens S, SIE
rkT'"|”lm[(_Lr' ,:?;“lmllll‘tﬁ an MM electri€ currenl] ampere ] amperes AT A K
- metre q 10ires N - —— TN e, - - vl
fometre . L KM -+ electri€ thange | coulomp ' [_eoulombs c - C =
. . . | 2. —— ] —
. drea square metre square metres m”7, M2 electric volt volis 'R v
RIS , — bia) . ' ;
L squdre centimetre | square centimetres em? CcM2 _p_o&:n(\l__/ -
— : — , > . eleetri® farad farads S F oo
*_square millimetre | square millimetres | mm*® MM2 capaeitonee ¢ :
volume/’ cubic metre cubic mt'f'rt}s‘ o m? M ele¢trifal obm -ohms 9] QHM
N ¥ . ' R . rosis ANt . " {
capacity cubic centimetre | cubic centimetres | em® . CM3 _tesistale : e
: “lire- litres I L power watt ' watls W W
[ R [ ™ e -
y millilitre millilitres § - ml ML ) kilowa kilowalts. - kW KW
N — — - energy joule',> * Joules- J. e
: _muss, gram - |, grams ¢ G .. } e ———— —
o Lo kilogram . kilograns [ KG — I"](v”(.mle“ : _-k'l(”(_mle“ i K. KJ &
melric ton * metric fons |t “TNE. . 7 Mumitlice | lux . lux_ L3 LX
N - - . lumipOUy andely candelits ed- D, .
“temperaturé” | degree Celsius degrees Celsius - | ¢ - CEL im?\:::,-il\‘\ “ o " C )
- . kelvin kelvips - - K WM - — - -
t - - - - K - dengil¥ -] kilogram per kilograms per L‘g/m" "KG/M3
time: day diys d D cubic metre _cubi¢ metre. ’ ;.
— N ] - -
vlufurl In.mrs - h,. SIIRN Prossi™ 'stross -pus&ll pascals . ° - Pa - ‘PA- 5
minitte minutes min - -
“kilopase; Glopaseals kP :
second secods 5 .S . : I\I‘lupm'll kilopaseals kP - KPA
— — amgunt of - mole moles maol . "MQL
velocity matre persecond | melres per second | mfs - M/S stbyggaN'Cp , ' . o
| N R - 3 P o
frequeney ©hertr o hert Hy: HZ lumipnOUs flux | lumen lumens Im LM
> megabiertz megaherts MHz MAHZ . magnitic flux | weber “webers Wh ° WB
‘ o . ) m'.lunt’“}‘ tesls teslus. T T e |
a inductfee ‘ - ! e
induetiMee Lh(_-nr.\' henries M H - :
- ] ‘ ‘
. . . . L, o ’ . I ’ : 5
*The upper-case letters used to represent metric symbols are intended primarily for the use of data prOCessing systems and eqlﬂpme,n_t‘u They should never be
_ printed out for publication or for other forms of public information, In these cases the special symbol$ must be replaced by the proper metric symbol or by
' ... - the full names of the units. . e oo SE—_— - S < S RS
| : . A .
N . T
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KEY 'PUNCH IN. METRIC - o | .WRIT]NG METRIC TERMS

== Key punch the following text using metric key punch symbols ) {17% the following measurements usmg numbers and spemal metnc*‘”“
' Prool and verify your cards, - . symbols for key punching,. S
: ' a) Ten kllograms
~ Review the following mfmmatlon and l\cep 1t available for easy- v
‘ refereme S : L | b) nghty five ml”lmetl‘es
. ‘ - " ¢) Twenty-seven degrees Celsius,
1 Lmear measures w1ll be: mllhmetres (mm) and (entlmetres : ¢) wenty-seven cegre S8
. (cm) instéad of inches: metres (m)will replace feet and yards; 'd)  Nineteen litres |
 kilometres will take the place of miles. Travel reports will )
- b reflect km rather than miles, Speed will be recorded in km/h e) Thirty-seven watts :
- rather than mph. . | : . , | 'f') Forty volts I
| i ’ | o - e ’
v T2 A\reais measured by em® replacing square inches. Square g ) Nine centimetres !
+ feet and squar= yards will be replaced by m*. The unit of . ] : . f
ind measure which replaces tme acre will be the hectare. : h‘ ) Forty-five amperes__ : L
i) Ten webers . ©
3. " Liquid supplies will be measurad in mlllllltres (ml) and litres (1) ! ) . - :
' (rnplacmg the eup, pint, quart. gallon); and very large i) Eight lux ' S
(]Llantltl(‘s will he me'lsured in:xilolitres (kl). S ) - : ‘ :
o . , - | - k) Twenty-five cubic metres
1, nght% will be: detummed In zrams.(g), l\llograms (l\g),dnd N 1) Fifteen newton-rhetres '
X ‘,-'mvtn( ‘tons (t). ‘ o
' T : _ o m) Ten microvolts
5.0 A <omrortable room temperature will be 20 degrees Celsius I
" (20°C) instead of 68 degrees Fahrenheit. Also. SClelltlfl(, use n) Five ohr:ns
of temperature will be shown in kelvins, 0) Twenty square m'etres)
6. - The followmg electrical terms will not change volts (V) p) Two hundred seventy-four l_celvins :
+ henries (H), webers (Wh), farads (F), watts (W), ohms (£2), . . . o
,u)uloumbs (C) hertz (Hz), amperes (A), and §&itnens (S). q) Forty siemens_ — :
7. Force Wl” bo moasurvd in npwtons (N) and energy will 1)@
K joules (J) insteadl of calories. | o
- 8. Time \V)Ilwmmn the same:- days (d), homs(h) mlnutes(mm) o ' ' _ ‘ S
‘ and secondls (s). ‘ ‘ '
@
4() ~’£ ¢ - . .
N ‘ L Exercise5. . . xercise 16.
THE CENTER'FOR VOCATIONAL EDUCATION - _— 5 o P S S : E"e"?'se 16
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OBJECTIVE

. The student will recognize and use. _metric

,‘v‘ and Customary units interchangeably in order-
ing, selling, and using products and supplies in" |
. this occupatron

® Given-a Lustomary (or memc) measure-
ment, frnd the metric (or. Customary) .
' -‘cquivalent on a conversion table.

_ 0 Grven a Customary unit, state the re-.

placement unit,

| SUGGESTED TEACHING .SEQUENClE:

1. Assemble packages and contarners of
materials. ‘

T Present or make avarlable Informatlon

o Sheet 10 and Table 4.
. llnve students find approximate metric-
Customary equivalents by using

E.\'ercise 17.

4. Test performance by using Section D of
““Testing Metric Abilities.”

i

| Conversion tables list calculated equrvalents between the two systems. When a close equivalent

{ ments for Customary units are.* This table can be used w1th Exerc1se 17, Part 1and Part 3. The

e . -

(METRIC-CUSTOMARY EQUIVALENTS .
) A : .
-During the- trans't1on ‘petiod there will be:a need:for frndrng equrvalents between sy stems e

is: needed a conversion table can- be used to f1nd it. Follow these steps:

L D'etermine wh1ch conversion table is needed.

2. Lookup the known number in the approprlate column if not lrsted find numbers you '
© can add together to make the total of the known number.

3. Read the_equivalent(s) from the next column.
Table 4 on the next page gives an example of a"metric Customary c()nversion table which

you can use for practrce in finding approximate equrvalents Table 4 can be used with E\rerclse
17, Part 2 and Part 3 o 7-- fa .

Ad.lpled lrnm Iel s lllcu.suro Metrlc fl Tcachcrs Inlroduclmn to Mulnc llcnsuremeur Dnvnsmn olPducumnal

.symbol = ~ means “nearly equal to.”
1em = 0:39 inch *linch = 2.54 cm 1ml=02tsp 1tsp =5
1m = 3.28 feet 1 foot 0,306 m 1m:>047 thsp 1 thsp =I5ml
1m=109yards 1lyard=091lm 11%338floz  1floz=29.6ml -
1km = 0.62 mile - 1mile~1.61km 11~4.2 cups 1cup 237ml -
lcm® =0.16sqin . 1sqin~6.5cm’ 11%21 pts 1pt=0.471
~10.8sqft. . 1sqft~009m® 11%1.06 gt 1qt=0.951
~12sqyd . 1sqyd=08m? 11%0.26 gal 1gal =3.791
1 heutare = 2.5 acres  lacre=x 0.4 hectare 1 gram % 0.035 ¢z lozx28.3¢g
lem? =006cuin - lewin s 164 cm® lkg>221b 11b~0.45kg.
1 m\ > 35.3 cu ft Teuft= 003m® 1 metric ton = 2205 lb " 1ton =907.2kg |v
“=13cuyd  leuyd=0.8m? 1kPax0.145psi  1psi~6.895KkPa

@g n and Renewal, Ohio Department oleucauon 65 S. Front eruet Columbus OH 43215, 1975. J

"Infor'mation Sheet 10, - |




CONVERSION TABLES

, BT , v
 MILLIMETRES TO CENTIMETRES TO INCHES. " INCHES TO CENTIMETRES TO MILLIMETRES
N mm. :em. in, ‘ rx;m em i mm em  in.- i em A om | in. cm mm"‘
100 10 393 10 1 0.39 1 01 . 004 1 254 254 /8 . 0.32 3.2
500 220 187 20 2 079 2 02 008 L 5.08 50.8 1/4- . 0.64 64
300 30 1181 3 3. 118 3 03 - 012 ) 162 76.2 2 121 1ed
400 40 1574 0 4 1.57 4 04 016 4 1016 . 1016- T34 191 . 191
500 50  19.68 50 5 197 5 .05 020 5 1270 - 1270
600 60 2362 60 6 2,36 6. 06 - 024" 6 1524 . 1524
00 70 2156 0 1 216 T 07 028 77 1198 17118
80677 80 . 3150 80 8 315 8 08 - 031 8 2032 2032
' 'so0, 9% 3543 | %0 9 3.54 9 09 035 9 2286 2286 ‘
100 2540 . 2540 :
1000 mm or 1 metre =.39.37 inches , 12 in.“ovrl ft. = 30.48 cm 6: 304.8 mm 'r-..,!
METRES TO FEET V _ ‘ FEET TOMETRES |
“m . m . m t. . oy t. m . m
100 32808 | 10 32.81 1 3.28 100 " 3048 | 10 306 | 1 080,
200 656.17 |. 20 65.62 2 - 6.56 200 60.96 . | 20 610 | 2 061
300, - 98425 | 30 9843 | 3 g4 300 0 9144 |. %0 914 |3 091
400 131234 | 40 /13123 .| ‘4 13.12 400 12192 | 40 1219 4 122
1500 1640.42- | 50 - 164.04 5 ' 16.40 500 ' 15240 | 50 - 1524 |5 152
600 196850 | 60 19685 | 6 ° 19.69 600 - 18288 | 60 1829 [+ 6 183
700 229659 | 710 © 22966 [ 7 22.97 ‘. 700 21336 | 70, .. 2134 T 213
800 262467 | B0 - 26247 8 26.25 . 800 24384 - 80 2438 -8 244
900 . 296276 .| 90 29628 | 9 29,53 900 27432 | 90 2748 | 9 274
1000 3280.84 ' ' 1000 804,80
. wﬁ THE CENTER FOR VOCATIONAL EDuCATION ‘ >. Table 4
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- ANY WAY YOU WANT IT

1. You are working in a data processing ceniei‘., With the change to

metric measurement, some of the purchase orders you process aré
marked only in nietric units: You will need to be familiar w1th
metric equivalents in order to process the orders. To develop your
skill, use the'Table on-Information Sheet 10 and give the approxi- -
.mate metnc quantlty (both number and umt) {creach of the-
followmg Customary quantltles ‘

. Customary Quantity . Metric Qu‘a’htity

a)5galofgas - . L .
b ) 2 Ibs. of ink -
¢ ) §in. tape’

d ) 8 L. deep desk
e J 5 yds. of ribben «

"2, Use the coriversion Table 4 bo convert the folldwing: °

-

a) 30mm=____in "j) 4in.=  ___mm

b) Omm="___in k) 12in= ___em

¢c) 25em=__ in. .1 )-.1/2in.'= _‘mm

d)y 88em= ____in. m) 41fin=___cm-

e) 3m= ___ft n) 1612n=__em

f) 48m . L ft o) 62 ___m -

g) 472mm= in. p ) 85ft.= _.___m

h) 65.4cem=_____in. q) 20f= - __ m
PR ¢ 1|

i) 152m= ft. ), 428ft=

~--(use Table-d)—If-it is-correct; place-a-check-by-it. If itis: incorrect; -

For the followmg Purchase Order, verify the metnc quantlty (use
conversion tables and round to nearest unit) and unit of measure

show the cotrection on the Purchase Order. After'you have com-
.pleted this, key punch the-Purchase Order and revenfy your results. -
Use your signature as the Purchasing Agent.. (Customary quantxtxes
appear in parentheses at the end oi each item; do not key punch -

it.) | )

. We Need It Company -
971 We Street .~ -+ ¢
Need, OH . 43718
(614) 965-8213 . e
. : . . " . PURCHASE ORDER
TO: Super Sipply Co. OrderNo. 19789
987 Stone St. ".Ship Via: Express.
_Here, Ohio 43200 .~ - Date: January-5,19 *
Terms: - 2/10, n/30 . ;
Quantity. | Description Unit Cost ™ | - . Total .
2 |a)l4rmtrimsaw, Model | § 8920 | $178 40
o 314 (41/27) o B
1 |b )End mill sharpener with 107.00 i) 107.00
‘ 8.9 mm brushings (.35") . o
.8 | @ )Digital outside micrometre 33.50 | 100.50
o 51 mmrange, Model : B -
Cansen . i
1 - |d )152 mm standard grinder 66.00 - 66.00
’ with guard cover, Model. s,
No. 612 (6™) o
2 | )Power hacksaws, cu.s 38 mm | 240.00 480.00
h solids, Model No, 1376 :
(1 1/211) . . .
TOTAL $931.40
SENDINVOICEINDUPLICATE " © =
' T w7 Purchasing Agent

. THE CENTER FOR VOCATIONAL EDUCATION
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. SECTION A
Y

One kilogram is about the muyss
of a:

[A] nickel

[B] uapple seed

[C] hasketball

[D] Volkswagen "“Beetle”

. A square metre is about the

area of:

[A] this sheet of paper

[B] a card table top

[C] abedspread

“ (D] a postage stamp

. A keypunch ribbon width will be

© measured in:

© [A] kilometres

_[B] metres

[C] millimetres’
(D] litres

. Temperature for the con1p{1ter

equipment area is given in
[A] kilograms

{B] centﬂig\etres.. ‘

[C] degrees Celsius

(D] litres

. The correct way to write twenty,
grams is:

[A“] 20 gms

(B] 20Gm. .

(€1 20¢’
D] 204

6. The correct way to write twelve

thousand millimetres Is:
[A] 12,000 mm, "
(B] 12.000 mm

[C] 17 000mm

D] 12000 mm

SECTION B

7. A card 20 centimetres wide is
the same as:

[A] . 2000 millimetres
[B] -2 millimetres

[C] =200 millimetres
[D} 0.2 millimetre

8, A mognetic tape 25 millimetres

wide is the same as:

[Al‘ 2.5 centimetres * -
(B} 0.25 centimetre
[C] 25.0 centimatres
[D} 0.025 centimetre

SECTION C

9, Which metric term is misspelled?
[A] herts T
[B] centimetre
[C] watt

D] Celsius '

THE CENTER FOR VOCATIONAL EDUCATION -
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-10, The correct key punch symbol

for degree Celsius is:
S
[B] cal

cl ¢

[D} CEL

11, Which metric term is misspelled?

[A] pascel i
[B] metre
[C] volt-

[D] weber -

12, The correct key punch symbol for

kilograns per cubic metre is:
(A} kg/m’

(B] K/M

[C] XG/M3

[D) KG/CM

13, The metric unit which replaces the

gallon is:
[A] litre
[B] gram
. [C] hectare

- [D) millilitre

14. The metric unit which replaces the

foot is: -
[A] litre
[B] gram
u[C] metre
[D] millimetre

a

TESTING METRIC AR

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

mm in, mm in
10 0.39. 1 0.04
20 079 2 0,08
30 118 -3 0.12
40 1.57 4 7016
50 1,97 "5 10,20
60, 2,36 6 0,24
70 276 ] 7 . 028
80 3,15 8 0.31
90 3.54 9 0.35

15, The equivalent of 15 mm is:
[A] 0.15in,
(B} 0.39in.
IC} 0.59in,
[D} 1.15in,

* 16. The equivalent of 89 mm is:

[A] 0.89in.
[B] 3.50in,
[C] 3.5in.
(D] 8,90in,

*ITIES
55
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ANSWERS TO EXERCISES AND TEST
EXERCISET  EXERCISE1S | Pt
P““‘l' ‘ 1. MM, CM, M, KM, KM/HR a) 118in.  j) 101.6mm
Currently accepted metric units of 9. CM2. M2 : ’ b) 29.63in. k) 30.48cm
measiirement for each question are 3 ML 'L KL : ¢) 09%in., 1)} 12.7mm
shown in Table 3, Standards in each s M by d) 84.65in. m) 108cm
occupation are being established 4. G, KG, TNE ce) 984ft.  n) 419lcm
NOW, S0 Answers may vary. 5. 20CEL ' f) 16748t o) 1.83m
- 6. V,H,WB,F,W,QHM,C,HZ, A, SIE g) 1858in. . p) 25.9m
Part 2, 7 NJ C - h) 2575in, q) 61m
N CooThe | i) 498.68ft. r) 130.46m
d,ah,b 8. D,HR,MIN,S . ) &
Part 3.
EXERCISE1S = . E ; ‘;194 mmo
. - . - - N . o » - B S S B EaleH mm
EXERCISE 14 R a). 10 KG i) 8LX ¢) 51 mm
a) Sw i) 2000mm ' }?‘) g? M k). 25 M3 — d) 152 mm
o . ¢) 27CEL 1) 15NM. ¢) 38 mn
by 0.25l0itre j) 05kg d) 19L m) 10UV ‘ ‘
d) 25kg 1) 500kg e) n) 20aM | -
el 12em - m) 1000em f ; goc\wlx 0; gSIMIZ . ~ TESTING METRIC ABILITIES
p (. . i g p 4 . .
- f) 20ml . n) gs:om@ - h) 45 A q) 40SIE LoCcoo7oco12'e
h) 500 ml ‘ ; ‘ 3. C 9 A 14, C
4 C 10 D 15, C ;
; o 5. D 1. A 16 B
EXERCISE 17 6. D o
Part 1.
" a) 1895 litres )
h) 0.9 kg
c) 127cem
d)' 0915 m
e ). 155 m
THE CENTER FOR VOCATIONAL EDUCATION YT US GOVERNMENT PR;NTiNG QFFICE. 1977~ 757:068/6213
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Tools and Devices List

SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS -
IN EXERCISES 1 THROUGH §

LINEAR

Metre Sticks

+ Rules, 30 cm

Measunng Tapes, 150 cm
g *Helght Measure

*Metre Tape, 10 m

) ~1-—~’-'5—'I‘nmdlé-Wheel--; e e

- *Area Measuring Grid -

VOLUME/CAPACITY .'

*Nestmg Measures, set of5
50 ml-1 000 ml

’

 Economy, Beaker, set of 6,

50 ml-1 000 ml

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

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

~ Plastic thre Box

Centimetre Cubes o, |

(* Optional)

 MASS

Bathroom Scale
| *Kﬂogram Scale |
*Platform Spring Scale
5 kg Capacity
10 kg Capacity

mass set”
*Spring Scale, 6 ke Capamty j

TEMPERATURE

| Celsms Thermometer

THE CENTER FOR VOCATIONAL EDUCATION'

AR Oh 0 State Unwveisity « 1960 Kenny Road + Columbyus -Ohro 43210

y

Balance Scale with 8 -piece
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REFERENCES

Information l‘roceesmg-llrprescntallons of Stdnd Other Unils for Use i in Syslcms ' Paper for teachers, curriculum developers, and adrlnlstrators i voet:

.. with Limited Character Sels: International Organization for Standurdization, tional, technical and adult educaticn, Coversissues in tretrc,ediation,
First Edition, 1974, 4 pages, Ref, No. IS02955-1974. Available from: ‘ . the metric system, the impact of metrication on vocational and techinical
"~ Ameriean National Standards lnstrtute, 1430 Broadway, New York, NY 10018, -~ educatlon, implications of metric instruction for adult basic education,
© write for price. nd cumculum and iristructional strntegres

8l Metnc Style Manual for the International System of Units lnternatlonnl
Business Machines Cotporation, White Plains, NY, dnte unknown ’lpnges. -
$50 order No. SR23 37230

_ This lnternntronul Standard manudl provides symbols for units to be used in
data processing systems in place of common 8 symbols, Rules deﬁnrtrons
“and charts are wlso included in the manual,

Lol Meustre Metric, A Teacher's Introduction to Metric Measurement. Divi- Guideline l'or IBM personnel rllustratmg uee of STunits in written materiale

sion of Educational Redesign, and Renewal, Ohio Department of Eduen- Content covets punctuation, spelling, usage and format, SI base units, sup:
tion, 65 §. Front Steeet, Columbus, OH 43215 1975 80 pages; tll N -plementary units, derived units with specia) names, preﬁxes of S1 units, and ;
thiust melude check to state treasurer. - derived units without special names. “' o

. Activity. orlented introduction to the metnc system designed for infepen-
dent or group inservice education study, Introductory information abou!
metrie measurement; reproducible exercises apply mettic concepts to
common mensutement situations; laboratory activities for individuals or

L - froups, 'l‘emplates for mnkmg metre tape lltre box square centlmetr° rrrn '___,_ﬁ,“,"(zommonly knownas"NBS 30, "booldet dofines modemized metncsyetem

The [nternational System of Units (81), The Natronal Bureau of Standards
Washington, DC, 1974 ed., 43 pages, $.65, order by SD Catalog No.
C13.10: 330(3

S
4

llcarurmy ul{h Meters, or, Huw to Wergh a Gold Bnclr wllh a let'r S‘lrt‘h * (81 Contains resoluions and recommendatlons of Genera Conferene on
- Metrication nstituteof America, P.0, Box 236, Northfield, 1L 60093, - Weghts and Meusures, 5 well s Interationl Onguzation or Standudae
| 1974, 23 win, 1§, sound,color; $910.00 puchase, 31 00rentl, ton (’SO)“ prscical use of thesytem.
Film presentsunrts lor Iength irea, volume and mass, relatrng each unit ,‘ | -
‘ to many common objects. Screen overprints show correct use of metric - METRIC SUPPL'[ERS’ .
- . symbols and vase of metric calculations. Relationships among metric . ‘ " ' B S
: ' measlires ollength,‘nrea, volume, and mags are illustrated in interestin‘g\ . Dick Blick Company, P.0. Box 1267,Galeeburg. lls 6140"l ‘
| ‘ and unforgettable ways. B ' ’ .
1‘ ‘. . lllvtrre Pditorial Guide. ‘American Natronal Metrie Counetl, lllnshington, DC ‘ ,. nsiructiona quaity rule, ape, melre smks cubes, beiht messies;

trndle wheels, measuring cups and spoons, personnl scaes, gramlkllolll'am

1975, 12 pages, $1. 50each uantity prices available. ]
pag q yp lscales feelnr and rlepth gages, bestiem, thermometers, kits and other ids.

Set of recommendatrons serving as interim guide “to accepted metric -
practices.” Section on rules for writing metric quantities covers: capitals,

e

plurals, decimal points, grouping of nurmbers, spacing and compound wmits,  * INFORMATION SOURCES

Additional sections cover: common ‘mettic units and symbols, pronouncia- |
tion, typewriting recommendations, longhand and shorthand recommenda: Amerrcan Natronal Metnc f‘onncrl 1625 Mnssachusetts Avenue NW, Washlngton .
tions and 8 unit prefives. - : ‘ CL DC 2003

Motne ‘l,druulrrm. An Arlnolaled lllblr'ogrnplry for l’ocation'al, Technical and
-~ Adult Education. Proguct Utilization, The Center for Vocational Edu- -
cation, The Ohio State Unrverslty, Columbus OH 43210, 1974, 149

‘Charts posters, reports and pamphlets Metrre Reporter newsletter National
metric coordinating councll represenlrng industry, government educatron
: professional ahd trade organizations. '

. pages; $10.00,
. Comprehensive bibliography of instru'ctiona] materlals. reference mate: - - Nntronnl Bureau of Standards, Office of lnformatron Aetrvrtres, Us Department of
. rials and resource list for secondary, post:secondaty, teacher education, : Commerce Washington, D.C 20234 !
.- and adult basic education. Instructiona) materials indexed by 15 oecu: ‘
patronal clusters, types of matenals and educational level. Free and i inexpensive metric charts and publrcatlona also lends ﬁlm and

- g drsplays o N ‘ ‘
_llrlrn Education, & Position Paper for Voeational, Techmcal and AdUll Edu. L S e
cation. Produel Utilization, The Center for Vocational Education, The

Ohio State University, Columbus, OH 43910, 1975, 46 pages; $3.00.
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