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and job-related tasks of estimating and measuring. Unit. I, a‘-general. <
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instruments and tools in occupational measurement tasks. It also
provides experience in comparing. metric and customary measurement
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TEACHING ANDLEARNING =~
THE METRIC SYSTEM -

- This metric instructional package was designed to meet job-related
metnc measurement needs of students. To use this package students
should already know the occupational terminology, measurement
terms, and tools currently in use. These materials were prepared with
the help of experienced-vocational teachers, reviewed by experts, tested
in classroors in different parts of the Unrted States, and revised before

' drstnbutron

~ Bach of the five unrts of instruction contains performance ob]ec
" tives, learning activities, and supporting information in the form of

text, exercises, and tables. In addition, suggested teaching techniques

are included. At the back of this package are objective-based evaluation
. items, & page of answers to the exercises and tests, a list of metri¢
~ materials needed for the activities, references, and a list of suppliers. o

[
\

Classroom penences with this mstrdctronal package suggest the
following teachrn -learning strategies: |

:1. Let the first experiences be informal to make learning the metnc

system fun. l‘

: /
" 9. Students learn better when ‘etric units are compared to familiar

. pbjects. Everyone should learn to “think metric.”
" Imetric units to customary units can be confusing,

Comparing

o

) | Students will learn quickly to estimate and measufe in, metnc units .

o by, ‘dorng

4 Students should have expenence with measuring activities before ’

| gettrng too much information.

5. Move through the units it -an order which emphasrzes@he sim-
- Plicity of the metric system (eg., length to area to volume)

6. Teach one concept at a time to avoid overwhelming students wrth
¢00 much matenal : !

ment Which plovides informal, hands-on expetiences for the students.
Thrs unit enables students to become familiar with the basic metric
‘unts, their symbols; and measurement instruments; and to developa

Unit1 isa general 1ntr6duction to the metric system of measure- Q

. set of mental references for mettic values The. metric system of nota

| A"KC rsexplamed -

»

* Unit 2 2 provides-the metrrc terms whrch are used in this occupation
and gives ives experience wrth occupatronal measurement tasks.

Unit 3 focuses on job related metric equrvalents and their relation -
ships. : . , )

Unrt4 provrdes expenence with recognizing and using metric

instraments and tools in occupational measurement tasks. It also pro- -
vides expetience in comparing metric and customary measurement in -

struments . o , ¢

Umt5 is designed to give atudents practice in convertrng custom-

ary and metric measurements,”Students should leam to “think metric”,

and avoid comparing customary and metric units. However, skill with
conversion tables will be useful dunng the transrtron to metric in each

- occupation, L /

Using These Instructional Materials % - :

'This pfclrage was designed to help atudents learn a core of knowl-
edge about the metric system which theywill use on the job, The

“exercises facilitate experiences with measurement instruments, tools,
and devices used in this occupatron and job-related ta/eka of esumatrng v,

and measuring.

'

This instruc'.onal package‘also was designed to accommodate a

variety of individual ‘eaching and learning styles. Teachers are encour-
aged ito adapt, these materials to their own classes. For example, the
information sheets may be given to students for self-study. .References
may be used s supplemental resources. Exercises may be used in inde-

* pendent study, small groups, or whole-lass activities. Al of the -
matetials can be expanded by the teacher.

Edi

This publication was developed pursuant 1o contract No. OEC-0-74-9335 with the
Bureau of Occupational and Adult §ducation, US. Departmant of Health, Educa:
tion and Welfare. However, the opinions expressed herein.do not necassarilv
' reflect the position or policy of the U.S. Office of Education and no official
endorsement by the U.$*Otfice of Education should be inferred. '

- Gloria S Cooper .
Joelill-(l Magisos .

[y |



iy

UNIT

SUGGESTED TEACHING SEQUENCE

1. These introductory exercises may requite
two or three teaching periods for all five
areas of measurement.

9. . Exercises should be follov}ed in the order i

given to best show the relationship
between length, area, “and volume. ,

3. Assemble the metric measuring devicés

- section.

(rules, tapes, scales, thermometers, and.
" measuting containets) and objects to be
measured.* ! _
4, Setupthe eQmpment at work statxons
foruse by the whole class or as individu-
alized resource activities,

Have the students estimate, measure, and

b,

record using Exercises 1 through 5.« .~
. \
6. Present information on notation and

- make Table 1 available. .

[ Follow up with group discussion of
' activities. 4

*Other school de\ ents may have devices which
can be used. \letncs pllersare llsted in the reference

i\‘.
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%IECTIVES

~ The student ill demonstrate these gkills for the Lmear, Area, Volume ot Capacity E\ln‘ss and -

4 ‘
Temperature Exercnses using the metic terms and measuxement devnles.hsted here. ‘ |
. , . . N} v ' "
. / ' '_ v el
| SR » .
;i teo | B A
. - A
SKILLS» * AR oo
. ' '\ Lmeu 0 , A Volume or Capacity M Temﬁmtun
' 9 * u ol . . . .
UL g o | GeseE | e (pp.9-10) . 1‘1)
\ L . ’ , Ik
1. Reeognize‘nnd use the | illimetre (lpml quare t cubicceri'll-, mm - ‘(g)’ degree Celviug |
unit ind ita symbol {pr: . ';r o [ contimere” | mete (e y Lo v
’ \ Lenlimetrj @ | femd) “{ Xilogram .(kg)/ o,
2 Select we,andtiadthe | . | cubic mem M i N R
" appropriate messuring metre () | square (ml . ' N '
instraments for: 0 | metre s r' A
o ' ' (m?) i 0| T ‘
3. Stteorfhowa / i} ., e . I 1
physical reicterice for: (l' N . " e millilllre(mll v ' Tf‘ ¢ o 1l
‘ ) ‘ ' 5 ’ n ] L S— ' ]
§. Estimate within 25% » height, width, or the atea of capacity of the mass of objecta | the lempenlﬁre of .
© of the actual measure length {objects’ | afgiven IU[QCI_ " conlainers | in grams and kilo- | tpe air og 4 liquid .
h | r - B v S| v L
3 7 T . ﬂ
5 Red corrfe%ly melre slick, metrie | ° mensurements | 1 kilogram scale ACelsius thermomeler | |
: tape mm‘lre, and | oW raduated and a gram serle !
me!nc rlers Nvolume measur: , e
, o . - 6ingglev}tu Ty e ‘ ‘
R L ' g . /‘ - I Y o ol
o SR WP B |
Q‘ i ) ‘ \; 'Ir . i k 'A;‘
. ot ! . . Y
RULES OF NOTATION ' o o ;
1, Symbols are not capitalized unless the unit is proper name (mm not MM) ( ‘
B - Syrbols are not followed by penods (m notm) ; -
- 3. . Symbols are not followed by an s for plurals (25 g not 25 gs). ‘
. . ' ‘
4. Aspace separates the numerals from the umt~symbols (41 not 4l). o

5. Spaces, nopcommas, are used to separate large numbers into
dxglts (457271 kmnot 43, 271 km)

gxﬂups of three '
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[ - Q- | L) TaR) vpa' ! .
- METRIC UNITS, ﬁYMBOIS,. AND REFERENTS  METRICPREFIXES - -~
e - ) : " ' Ty B N ' “.
. ‘ o R M . — ‘ - n v“
Vowantite . I « oy ultiples and ' - A
., Quantllty Metric Unit _ Symboll\ Useful Referents _ Subr:ultiples Prefires | ,.SymbolL £
‘ ) ; ' A
tLength millimetre mm Thickness of dime or paper, ' ' 1000000‘:106 mélﬂ (mfi'i) "'M ‘ S
: v o | dipwiee N v 15 o
. e - - . o . I R A
.| centimetre e © | Width of paper clip ¥ : 1000. 10 kllo(k'ilf,o) .
| ( | metre m { Height of ddor sbout 2 m ‘ 100 = 10? f'hec}o[hik'tﬁ)r b :
kilometre km 12-minute walking distance . |- 10=10' | deka(dekd) L do :
Area | | square o Area of thisspace . JBase Unit 12100 . -
' -centimetre .~ ,cmz . , ‘ ‘ J ‘ ‘ a b ) VPR i
Lo oy - | : : 0.1.-19 d‘ecl (dgsx) . |
A ' , S ‘-' : o o 0.01=10" centi (sén'tl) e
o |mutemee  [m! | Arefiofcardtable top L o001=10" | i} m |
/” | ¢ | Hectare ha - | Footballfield including sideline | 00000012107 | mierofr¥iie) | -
! ' < | andend zones ‘ 'J o 1o
‘ . e . .o b - . :
Volumeand ,  |'millilifre - ml 'Teaspoonisf’)ml ' , . : i X :
) .Capaclty' litre . lj A little more than 1 quat . ﬂ o b . ‘ , Table 1"b .
T e SR ' .
" ) centimetre ~~ |em® | Volume of this container ‘ A _
Y | ol [ | . o S
. ' % - . | ' . \l e ) y J\
,- - i ) + - . , . , \ . ' . . \ \r ’
b 3 it " ; 0 ) ‘ '\ : . a
g cubic metre m A little more than a cubic yard , ‘ ‘ ‘ ,
rewermrrs RECENREI /
Mass ‘milligram mg | Apple seed about 10 mg, grain of . - F ‘
. . , o LN 1 .
[} ' ' . 331“, 1 mg - y - = , ’ . \/ ‘b ' .
* | gram To | Nickelabout5g o S o
| gilopl}n‘ g Webstér's Collegiate Dictionary + | St - ‘ .
"*‘, metricton -, \.\\‘;f—\ o C ' L " . .'
, (1 000 kilograms) + 1t =~ 4 Volkswagen Beetle N o . ’
- : ' — ‘ .
Tableta™ . - S
. ‘ . o, ‘g‘\ ¥ .
f i
R * [ \
* * '




| LLNEAE MEASUREMENT ACTIVITIES

" Metre Centlmetre Mllhmetre
| \ |

‘ | ’ ¢
I. THE METRE (m) - v
4 ) m . ) \,

A DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up one of the metre
[ sticks and stand it up on the
floor. Hold'it in place with-
~ one hand. Walk around the .
~ stick." Now stand next to
v thestick, With your oth:
hand,'touch yourself wi. .
the top of the metre stick
comes on you.
i
o

THAT ISHOWHIGH A METRE IS!

2. Hold one arm out straight
at shouldeg height. Put
the metre stick along this

C armuntilthe byd hits the

" end of your fifigers. Where

. -lgphe other end of the

_metre stick? Touch your-
*selfatthatend,

]

) THATISHOWLONG A METRE I

B.

I

%Hei'ghtofdoor.. . _C

3. Lengthoftable, .
4.+ Width of table.
. '5.. )

6; Distance from ]

_ Youtowall \ S r#

* THATIS THE WIDTH OF A METRE!

€ - ' ' -
ot '

. SRR
d. Choose a partner to stand
at your side.. Move apart ' o
50 that you can put one -
end of a metre stick on '
v your partnersshoulder
and the otherendon =~ -
_ your shoulder. Look at
"~ the space between you.

DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

)

Now you'will imprdve your ability to estimate in metres.

 Remember where the length and height ofra metre was on-your
bOdy R '

For each of the following tems: : o

Bstimate the size of the.items and write your}&i\%e inthe
ESTIMATE column. Measute the side with your mete stick

and wriEe the answer in the MEASUREMENT column,

LI

Decide how, closeyour estimate-wasto the actual meagpre. It

|

\

your estimate was within 25% of the actdal measure youarea

*“Metric Marvel.” < o | ;\
: § Sy ' ' "
- How Close.
Estlmate Measurement  Were You?
' m  (m
Height of door knob =~ "
from floor* ' ‘

I
t

-

Length of E\affﬁf\

this room, \ '
, ; ¢

Exercnse 1

, . ' , (contmued on nexﬁ page)
‘ ‘. ! . o 4!\

»
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R THE CENTIMETR,E.Irm)

o Ihere arI\ 10() rent:metm ino

, 3 centimetres, you wnte 403 ¢
v t“&cm] .

A. DEVELOP A FLgLII\’G FORT

¥

iy to K

‘1.‘ HoId thometuc r‘uler;agamst the width of your thumbnarl

it
.. Howwder&t
w9, Measureyrmr t.humb
Ry om
e .

'
3-:" f A
'
L.
¢ .
.
L

A

b metre. If thereare4metre:and !

m[(4x100 cm]+3¢m 409cm

t \
LI )

4

1

_m, g

from the Irrstnornq,o the end
) Vi DA \ n ’, "

T
H VSIZE OFrA\‘GE'\IT‘P\IETIICE j

47

AR

L \:-" 3 UrethemetIrcrulerto fmd thewrdthafyourpalm o

e, om,

.
e
——

: around rt"

. 6 LIsethe tgpehreasure to find your waist size. __, mo,

L]
)

.‘; ‘. ‘B. DEVELOP YOUR ABILITY TO ESTIMATE IN-CENTIMETRES

z{,' IVIeasur“e your index or pointing finger. How'long i it?

v

o

>

\Iea'ﬁure your wrist Gith a tape measure. What is the drstance
em

v

.
| " You are now ready o estimate in centrmetres For each of the
. o following items, follow the prouedures used for estimating in
" metres. - /
. How Close
‘ | Estimate Measurement Were You?
o (cm) (cm)
1. Lengthof a paper
C]ip. ’ b
2. Diameter (width) -
of a coin.”
) Wrdtﬁxof a ‘
> postage stamp.
4, Lengthofa :\hJ
pencil. \ :
5. Width of a sheet
of aper. .
PapEr. <
9

e THE CENTER FOR VOCATIONAL EDUCATION

N
1n. THE MILLIMETRE () i( o

There are 10 millimetres in one cen timetre. When a meacnrement s
7cent1metres and 5 millimetres you write 25 i [(3 x 10 mm) -

. t+imm= 20mm+5mm] TILgareIOOO’mmrnlm

A DEVELUP Af FEELING FOR THE SIZE OF A I\IILLI\IETRE '

L]

, Usrnga ruler marked in mrllrmetres measure

-

1 " Thickness of waper clip wire, mm

‘( "

. / 2. Thrckness of yourfrngernarl _mm
-/ ' \ .

g 3. Wadth of your flngernarl S mm
S Diameter (width)of a coin, ._.._mm "’;
, 5 D'ram.eter (thickness] of your Qun:-li ' 'mrﬂ;.- '
++6. Width of a postage stamp. : mm -' ;
s ' !
v ; 1

B DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

You are now ready to estrmate in millimetres. For each of the
foIIowrng items, follow the procedures used for estrmatmg in

© metres, . |
o . How Close
( Estimate Measurement Were You?
: </ (mm) (mm) .
1. Thicknessofa
nickel. R

2. I)iameter I‘hick'ness)
ofa bolt

3. Length ofa bolt

4. Width ofasheet
o~ of pape%,

5.+ Thitkness ofaboard/} )F
- ordesktop., 4

6. Thicknessofa. « = ' T '

button. * . '

Exercise 1

v . %

\ 49
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AREA MEASUREMENT ACTIVITIES | B. - DEVELOP YOUR ABfLITY T0 ESTIMATE IN SQUARE
. | " " CENTIMETRE® .
Square Centimetre, Square Metre 1o b p o,
o N _ | ky ‘ R You are now ready to develop your abrhty to estimate . -
" ‘ o msquare centrmetres o - k N
WHEN YOU DESCRIBE THFnAﬁEA OF SOMETHING, YOU ARE SR o
SAYING HOW NY SQUARESOFAGIVEN SUEITTAKESTO. Reember th izéof  sqaedtimetre. Fofeachof e
COVER THESY F;ACE BT K ~ f following iteyms, follow the procedures used forestrmat in
' ' Lo e N rfetres, -
S THESQUARECENTIMETRE(cm’) o \ R
‘_ 1 PR Y " Estimate” Measurement Were You?
'J o/ - . A \ » sz. . A4 '
. A\DEVELOPAFEELIyG FORASQUAWCENTMTRE ) /?f B ’(' ) (cq VA
N /1 Infexead A A
RERENS ¥ eTakeac]earplastrcgnd orusthegrrdonpage6 oo ndex card. . — — .
9. Measure the length and width of odne of these srﬁll "% Bookcover. .. -
’ square with a centimedre ruler. /,\ . 4,8 Photogaph. ‘ y ’\\: ¥
. ,‘\ » | o . ‘ Al b , .
e AT IS ONE SQUARE CENTDETRE! « /- 4 VWndowpameor oy
- | desk top. R : P
3. P]ace your fingernail over the grrd About how many o 3 } | ) C
squ‘ares does it take to cover your fingernail? Vo
] ‘
—mn | I THESQUARE METRE (m))* |
4, Place a coin over the grid. About how many‘squares N ' .
does i take to overthecoin? ——em A. DEVELOP A FEELING FOR A SQUARE METRE
ﬂ 5, Place a postage stamp over the grid. About how many 7 ; '
~ squares does it take to cover the postage'stamp? . 1. Tape four metresticks together to makéasquare which
m g ' », isone metre long and one metre wide,
. ~ 6. Placeanenvelope ovér tﬁe grid. bout how many . 2.+ Hold the square up with one side on the f]oo_r to see how
quares does it take to cover,the velope" oo ‘ bigitis., r
) o cm’ ~ A 3. Place theuasanes#e floot in a comer. Step back and
7. Measure the length and width "fthe envelope incenti- * " look. See how much floor space it covers. |
metres. Length e, width o 4, Place the square osgr a table topor desk to see how
Multiply to find the arga in square centimetres, much sfrace it Covgf& | L

oo mx__-_cm= ¢m’. How o .

1 . close are the answers yau have in 6. and in 7.7 5. Place the sgyare against the bottom of a door. See how
(;‘A’ , o : )Lﬂl\ - . much of the door it covers, How many squares would it
% \' take tokover the door? . - mz, > .

y \ v, o THIS 1S HOW BIG A SQUARE METREIS! <

.

THE CENTER FOR VOCATIONAL EDUCATION , : [\ o V' Exercise 2
M - o q . (continued on next ppee)
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\#7 | . . E b i ‘ _J"‘4
s
‘DEVELOP YOUR ABILITY T0 ESTIMATE,LNSQUARE - CENTIMETRE GRID
- You now.ready to estimate in square metres Follow the " X
Qrocedures used for estlmatmg n metres. i | i,
‘ §
W Hov? Close -
Estimate Measurement - Were You? |
')  (w) : N
L Door. " ¢ e . \} . ~
cgn? v 7 e 1 ' el
2. _F’d/ll sheet of P ! | " ,
* newspaper, e ‘ S I .
3 Chalbowdde ., 4 N r "
bulletm hoard ‘ - v | | I -
4, F]oor N f " N T ..‘-@3 N
5wl L J ‘. A
. Y . - 7 "~ B
6.'AWall‘chart,or4posteW’) / 9 — , ,\> W / .
7., Side of fl cabinet, L v , WO
A v SO
o . I R
« . } | M
: ‘1"«1 | ’} o
v \ '\ . }\ " " v' Jrl N
7 &{ '
v , J\. ‘ ' ,‘{' '
, . s v :
.’ ( ) "
Q W i-
. Exercise2 -
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VOLUME MEASUREMENT AETIVITIES - B B
CUblC Centlmetre Litre, Mllhhtre Cubic Mgtre | - B

-

* How many cubes in each'layer"\ S . ,
/ How many cubes fit in the box altogethet? - i ‘A‘ DEVE’LOP ! FEEL]NG FOR A LITRE

_THE VOLUME OF THE BOX IS _.;__CUBIC ’ .1, Takeaone htre beaker and fil it with w’ater

CENT[ME? - oo 2. Pour the water into paper cups, filling eachasful] 2 you
d. Measure th length, wndth and height of the box o wually do. How many cups do you fill?

: centlmetres Length _om; width emy v ' . . ;
" height ___*__cm. Mu]tlply these numbers to fmd . \THAT 15 HOW MUCHIS IN ONE LI.TRE'

the volume in cubic centimetres.

S t . L
, e AN | AN
. THE CUBIC CENTIMETRE (cm’) o , e
o o * .. B DEVELOPYOUR ABILITY-TO E§TIMATE IN CUBIC
A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE . CENTIMETRES - \
\ \j » Vs I )
ﬂ Pick upacolored plasic C“be, Measure itslength, ¢~ You are now ready to develop your ablhty to estlmate ‘
* height, and w1dth in centimetres. | i cubic centimetres,
4 THITSOVOUBCCRIMETRE. | y e
~ [2/ PRI " RememberAhe size of a cubic centimetre. For each of
9. Find the volumeofaplastlc Lt)Le box. . ) _he followin items, use the procedures for estimating in
‘ Yoo metres - '
a, Place a ROW of cubes against the bottom of ongak f | How Close
of the box. . How many cubes fit in the ow? xJ ' Estimate Measuirement  Were You?
b. Place another ROW of cubes against an adjoijfing s1de ' \' | ‘(cm“) ,(cm ) 4 \\\ ‘
| of the box. How many rows fit inside thebox .~ - 1, Index card fl]e C e - Y
to make one layer of cubes? > N " box., C e — \”_fr i
" How ntany cubes in eachrow"g‘ ( : 2 Freezer container. . i i »
How many cubes in the layerm thebottom of the \{ Papit clip box, - ' — -/
box! ' \ : & 4, Boxofstapleks : - L
C. StandaROWof cubes up agaxnstthe51de of the box. . L e !
How Wﬂny LAYERS would fit in the box? . . IL THE LITRE (l) o o
o » . ‘g' g

R
—

3 Fill the litre cantainer with fee. . e
> THATIS H§3v MUCH IT TAKES T0 FILL AONE™ 4

: omx amx __em= ____cm,
' Are the answers thesame'g&:.and o B LITRE CONTAINER' IR B 4
. \ " : S | ~ . R . T | ,
g mecem\r‘tfoa,vocnipumoucmon‘ ' \ L :., RN R E*ercise(} e
gy | ! L ‘ - S v . (continued orimext page)
CRIC ‘..\\« - = ¥
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g DEVELOP YOUR: ABILITY TO ESTIMATE INL RES B

o

OU are now ready to develop your abrllty to estimatein. \ ™"
" ditres. To wr{r&o and one-half litres, you write 2.5, 8¢ * - -,

2.5 litres. To/write one-half litre, youmrite 0.51, or 0.5

litre. T writetwo ang three-fourths ltres, you wrrte

h 2751 or275‘lrtres — :
1o . u/ "/ C
v F’or each of the following items, use, the procedures for- C\‘W L
. 1«--tlstrmatmg In metres, o ; How 9
] w,Estunate Measurement  Were You" %
! () u).,{ . V3
. 1. Medium-sizé ‘ . v 4
{reezer container, ‘ -
Large freezer - /
container. / ‘ X . L
3. v§mal] freezer \ ‘ I .
! container. . t& o/
4 Bottleor)ug J— > : i @ L
¢

I, THE Mn?trerE (m)

, } ra ) N ]
vt A DEVELOPAFEELING FORAM[LLILITRE F
ey ‘ % . ; ) /—\‘til . ‘!
1 \Examrﬂeacentrmetre cube, Anythmgwhrch ho]ds d N
‘ ‘lc)r holds 1'ml.- . \
2. Filla 1 milliitre measuring spoon ‘withirice, Em}ty the(‘v
spaon into your hand. Carafully pour the rice intoa
Loy , small pile onasheet of paper, g
‘ \ L THAT IS HOWMUCH ONE MILLILITRE IS' - ' - L
S5 Frll@he omlsboon with i, Pou@e nce mto another 2
pile op the sheet p1 faper. ' 3.

. THATISS: t}ILLILITRES OR ONE TEASPOON"
4 R J 15 ml spoon wrthme_Bour_thurce mto athid

prle on the paper. -
1§ 15 MILLILITRES, OR ONE TABLESPOON!

q f\ or,
! .
! "8 THEC Emsaon VOCATIONAL EDUCATION RN

b

Q

i,

/

IV, THE CUBIC METRE (')

, 3 Prcture a box th

Thereae 1000 ilies n i lrtre 1000 - llitre;"Half RN St
;lrtrersSOOmrlh]rtres or05lltre OUm] . _"' R AL

- ' i N ' . a |
‘ b . L
DEVELOP YQUR ABILITY'TOESTMTEWMLLILI/TRES

Youare now ready to estimate in milllitres, Follow the
_procedures used for estimating ‘yttres. T

, How Close -
' Estimate
r %ﬁ

Measurement Wg(eYou"
[ — m

(ml)
e
Paper cup or tea g i

Small juice;;an.

. . M ?

Soft drrnk an. -l
\ﬁ‘ottle. |

/

(o DEVELOE f FEELING FOR A CUBICMBTRE

o

Place 4 one metre square on the ﬂoor next tothe wal]
{ 2 I\rﬁasure ametre jP thewall. '

would it into that space
© L THATIS THEVOLUME OF ONE CUBIC METRE'

+

DEVELOP YOUR ABILITY T0 ESTIJE N CUBI; METRES

- ‘For each of the following items, follow the estimating proced -
ures used before -
. , ,“ How C]ose ‘
‘ 'd Estunate Measurement  Were You?
o) m) .
Office desk. ~ L
File cabinet. _ _ A ' .
Small room. '
N,
t ' ' I\
o' Exercised
1 . ‘. ‘ ‘



Kllogram Gram .

The mass of an object is a measure of the amount of matter in the 1
oh]ect "This amount is always the:same unless you add or subtract some
mattet frofn the object. Weight s the frm that most people tise when ,

" they mearsmass. The weight, of an object is affected by gravity; the
_ -mas§ of an object is not. For example, the weight of a person on earth |
. might be 120 pounds; that same person's weight oh the moon would be

20 pounds This difference 152£cause the pull of gravity on the moon
is less thah the pull of gravity on earth? A person’s mass on the earth
and on the moon would be the same. "The metric system does not

 measure weight-t measures méss. We will tse the term mass here,

/ - The symbol for gamisg. .

i'.

c:mfon VOCATIONALEDUCATION J
- . o ¢ ‘

) ) s
\ . J .
' . ) B .

‘ 'L ‘ '-\._“
The symbol for kilogram s kg o -
There are 1 000 grants in one kl]ogram orl OOOg lkg\. |

’

Half a kllogram can be wntten a5 500, 1&5 kg, - , -

|
1

(

g B. DEVELOP YOUR ABILI .Y TO ESTIM'ATE IN KILOGRAMS

o soMsc

h o ,,' '(kg) ' j ' N
' C A : a .

L 1 ']ogrembox. ' '

2. book.

.3 Bagof sugar.

4 Package of-paper. ,

5. Your own mass.

4

For the followmg items B IMATE the mass of the object,in
~ kilograms, then us the scale or balance toXiind the exact mass
. of the objet. Wit the exact mass inthe MEASUREMENT

A quarter of akxlogram can be written as Zgg,oro 25 kg N -t cOlumn. Determine how clgse your estlmazels
205 kg. / '

" Two and t_hree _fqurths kllograms is ‘wntten
F- THE KEOGRAM ()

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM
: s

Usmg a balanee or sca]e fmd the mass of the 1tems on the table,

Before you find the mass, nptice how heavy the object “feels”

and compar it to the reading on the scale or balance.

(kﬂ) (kg)
"1 Bagofrice
2" Bagofmails. —
3. Large purse or .
‘ briefcase.
4. Another person,
5. Afew books,
{
B ( | . Exercise 4
/ ' (continued on next page)

o ~ How Close
Estimate Nbasuremen Were You"

23



10 ' a '_ '
4 | , v
{) } ‘ | \ . A
' } N J ’ ¢ f .‘ - o: t h ‘ . ¢
i b '
Tﬁp GRAM(g)\ L . T . . - “‘.‘1 .ea ‘ ' -
| *v /A DEVELOP A FEELING FOR A GRAM Z’ ‘ “B, DEVELOP YOUR ABILITY T0 ES,TIMATE IN GRAMS \ o
o . j T::,x : % ‘
, 1. Takea colored plastlc cube., Bold it i yourhand, > You are now ready toi 1mprove your ability to Atlmate in- o
3 Shake the cube in your pa‘hh as if shaking dice. Feel the o grams, Remember how heavy the 1 gram cube is, how heavy -
K pressure on your hadehen the cubﬁs in.motion, then \ \J the two gram cube are, and Hhw heavy the five gram cubes |
whenyit is not in motion. Yon o are, For each of the followmgltetm folloy, theprocedures o
: ) vy Ty L P
™ a(T 1S HOW HE AVY A GRAMIS! \w used for egtimating i in kdograms a0

j o TR Cos HowClose ’

2 second cubeand attach it t0 the first, Shake the ”“’ L Estunate _Measurement Were, YS""
: in first one hand and they the othes hand, rest _ - (® (g) .
v " the cubes near the tips of your fmgers moving your Two thumbtacks, , __ _,/ o -
| hand up and down. Poncll, | L \g L
- ‘THATISTHEMASSOFTWOGRAMS' / . Twopugeletter - - \ . ‘ :
? _ . andenvelope, - IS
3 Take hve cubes in one hand and shake them around. - v 4. Nickel, Lo !

Vo THATISTHEMASSOPFNEGRAMS | 5 Appe ‘ ,.
LS | ‘ ' | 6. Packsgeof - o . ' ;
e ome

R . . . ; "»&v J‘ . \ |
' 3 ! .
J. . . \ .
! o ! 'r {
/ )




 TEMPERATURE MEASUREMENT ACTIVITIES *

Degree Celsius "+«

L DEGREE CELSIUS( CL

Degree Celsrus ( C) is,the metric measure for temperature
A DEVELOPAFE-ELING@‘OR DEGREE CELSIUS \Q -
Take a Celsius ‘therrrrorrreteu. Look at the marks on it. {

1. Find 0 degrees.

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)
WATER BOILS AT100DEGREESC§LSIUS 1u0 0 ¢ 1

9. Find the temperature of the room,
room cool, warm, or about right? )
3. Put some hot water from the faucet into a con%‘et

Find the temperature. °C. Dip'your finger
quickly in and out of the water. Is the water very hot, .
hot, or just warm?

. "Put some cold water in @ container with a‘th'ermor'neter.
- Find the temperature. ______°C. Dip your fing)r into .

°C. Isthe :

the water. Is it cool, cold, or very cold?

* 5. Bend your am with the inside of your elbow around the
bottom of the thermometer. After about three minutes
find the temperature. °C. Your skin tempera-

ture is not as high as your body temperature | 5.
. NORMAL BODY TEMPERATURE IS 37 DEGREES o 6.

‘ CELSIUS (37°C).

[l

AFEVERIS 39 C. 1,

AVERY HIGH FEVER IS 40°C.

IT”( ¢ A L L | VI

- %mmmmﬁummm :
-

U

’

DEVELOP YOUR ABILITY TO ESTNATE IN DEGREES
CELSIUS

For each item, ESTIMATE and write down how Rany degrees
Celsius you think it is. Then measure and write the MEASURE-
MENT. See how close your estimates and actual measure-

" mentsare. '

,‘ HowClose
> Btimate Messurement Were You!

° 0 (0
Mix some hot and
cold waterina

~ container. Dip your

finger into the -
watet.

Pour out some 0°
the water. Add suiue A .
hot water. Dip your '

finger quickly into - -
the water. : N

Outdoor tempera-
ture.

Sunny window sill,
Mix of ice and water. /

Temperature at ¢
floor.

: Temperatufe at

ceiling.

. "’ Exercise 5

i 27




2 A
CUNIT¢)

OBJECTIVES/

The student wil recognize and use the metric
terms, units, and symbols used in this occupa-
tion, :

b

occupation.

Y

-9 Given a medsurgment task in this occupa-, |

tion, select th}:‘f{ippropr‘iate metricunit
and measurement tool,

SUGGESTED TEACHING SEQUENCE
1. Assembie mei&t’c measurement tools (rules,
tapes, scales, thermometers, etc.) and

objects related to this occupation.

2. Discuss with students how to read the
togls.

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

4. Have students learn occupationally-
related metric measurements by complet-
[ ing Exercises 6 gnd 7.
5, Test performance by using Section A of

e ~Testing Metric Abilities... ... .... DU B

1

¢ Given a metric unit, state its use in this' y

J{ETRICS IN THIS )OCCUPATIQN- !

Changeover to the metric system is under way. Large corporations are already using
‘hetric measuren‘nent)q_compete in the world market. The mettic system has bagn usgd in
arious parts of industrial and sc1$ntific communities for years. Legislation, passed in
1975, authorizes an-orderly transition to use of the metric system. As businesses and

=y

 tKindustries make this mettic changeover, employees will need {0 use metric measurement

¥in job-related tasks, ;l : S

'
’

7/

¢, Table 2 lists those metric terms which are most Sommonly used in this occupation, -
1 These terms are replacing the meaqurfé‘rmn’t units used currently. What kinds of job =
- related tasks use measurement? Think of the many différent kinds of measurements you
| now make and use Table 2 to discuss the metric terms which replace them. See if you .
* an add to the lst of uses beside each metric term.

N ‘ L
| 1 g
’ '
& ) A R
X ‘ S o .

*  Information Sheet 2

¢ ]

99
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) ‘!"-‘ R \ r "’\ ) , . ' .
"% 'METRICS FOR FOOD DISTRIBUTION J
© - Quatity it Symbol Use v
‘ — \ : —
Leogh . _ mllhmetre L | mn | CoptélneLnd package sizes .
\ @ﬁhetre L m U 2 Display cases (meat, produce)
’ ' ' ,metre’ ;."r" L ' | m | . Display cases (meat, produce), shelf space,
y S O width of aisles ‘ 3 ‘
Area | quam centimetre m® i Shelving . '
Y square metre m® ‘Floor pace : ./
" Volune/Capacit nilliee "l Food, bevernge, il ermicides, pstcde,
: ' _ Jh ‘ ) Q\) ‘dmmnu»WWZ’ ,
'j\ . lim {, y 1 T, l‘
§ ’ cubie metni; ¢ " o ' e
Mass gam |8 Foods, housewares, powdered pesticides, -
B , | eaning agepl, germicides
Kilogram | kg | | ' "
Texi:peratm degree Celsius - | °c Food storage, display cases, warehouse
L . /
Application Rates | | / ' |
plication . ‘ ‘/\z e L
Dry mixes grams per square metre g/m Pesticides, germicides, cleaning powders
Liqud . - milllitres per square metre | mljm? .
Dition o Concetles | | ' S
utions or Concen .
| DryK‘uK' [ grams per kilogram o g/kg | . Peticides, germicides, cleaning powders
Liguid \j milllies per e ol / ,_ G '
gums perlitte - ‘ gh : ‘ o




14

,/‘

—— ey

TRYING QUT METRIC UN/ITS

To gwe you practlce with metng unrts first estimate the measure-
ments of the items below. Write down your best guess next to the item.

¢

.Estimate Actual

+

- Then actually measure the item and write down your answers using the Display case
' correct metric symbols. The more you practice, the easier it will be, —
: ! 17. Warehouse storage _
/ * Estimate Actual ; ‘ ¢ —
i 18. Milk carton
Length . . — —
L Vidhofaiyes 19.  Can of soup i
2. Depth of shelves 20. Boxofsomp x
3. Height of display - * 21, Frozen food display |
"+ 4. "Width of an end display - 22. Carton of ice cream
il Checkoufc nter :
Teh f]oh\t}g\i Moss . -
ngth-of lightingfor :
6. a display 23. Produce
1. Daity display case 24, Puckaged meat |
L — — o
o) Egg carton 25. Quarter of beef
9. Butcher paper width 26. Bag of sugar N
Area 97, Sack of potatoes
10. Meat display case o
‘ ' 28, Can of coffee - .
11, Dairy display case - ! |
“12. Checkout counter * Temperature '
29. Storage area
13. Open display shelf , =
: : ‘ 30. Dairy case
: MJ Produce stand : —
| 31. Frozen food display case P
Volume/Bapacity S | —
15(\Soda pop bottle - 32 Megt display case

I

A wcmm FOR VOCATIONAL EDUCATION

i;.

Exercise 6

33



DISTRIBUTING FOOD WITH METRICS | ' -

18, g™ gy gisp™

what measurement to tse in the followmg situations.
‘ fa 80y ea | -
1 M °f“tl<:k of buter R T -
e —— |

| - - .
2 capaclty 0fa1 carton bfmilk 20, ngtho ar011e veﬁf section

T Mo OfaSaCk"ofpotatoé ; 8 2. Length Wldth fstocl( sign ..

4 Areaofapr i ent : ~—
w‘*w 2 \'\%P"my anlce cred? casg .
. , - T - b— e —

5. Capacity °f8§gup can ' &, I)llut“:i | ng 1lquld . ’ -

pestIC‘

7. Temperature of , meat display
9, Mass of acan of coffee |
| 7 — ~ o

| ‘-.“ 19, Temperature of 4 dairy products A > 2 “
' case. . , ' /_‘_“ , ' | |
13, Mass Of a ingtant e tes L o
.l ‘ w T b uﬁ
| Io amolesieund : | .
16, Temperathre of 5 frozen 100d ' | | l l : E

casé ' 1 )
17, Areaofaneng gisplay woit -

Exercise 7




" The student will‘recognize and use met:

ric equivalents.

¢  Given a metric unit, State an equivalent
. ina larger or smaller metric unit.

. SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets ‘
(3-8) and the associated Exercises
(8-14), oneata time.

2. Assoonas you have presented the
Information, have the students complete

each Exercise.

3. Check their answers on the page titléd ,
~ . ANSWERS TO EXERCISES AND’

TEST.,

4. Test performance by using Section Bof
.. “Testing Metric Abilities.”
. ‘,' v

MY
-
»

§34mm dem+4 mm
= Jem+ 04 emi

I 1.2/3 456

455

Now measure the paper clip. It is 34 mm. This i the same as 3 cm +
millimetre is 0.1 cm (one-tenth of a centxmetre), 4mm=

METRICMETRIC EQUIVALENTS .

Centimetres and Millimetr(es

\ ,

( L

N 23

Look af the pi/(re of the nail next to the ruler. The nail is 57 mm long. This is 5 cm+ 7 mm.
There are 10 mmin each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
‘ 7mm 07cm 057mm = 5em+7mm
=5em+0.7em :
= 5.7 em. Therefore 57 mm is the same as 5.7 cm, ]

B

= 3.4 cm. This means that 34 mm is the same as 3.4 cm.

LY Illl[llll‘llllllll

cm. So, the paper clip is

4 5 6

mm. Since each

_

Now you try some.

a) 26mm=
‘b]58‘3mm=
¢c) 94mm=

d) 680mm=

Information Sheét3
e) 132 mmv = m
f) 802mm = , om

g) 1400mm = cm

h) 2307qlm S

Exercise 8



I /}’ > '
'(Metres Centlmetres and Mllhmet(és -
Nt ‘
| Thereare 100 centimetres in one metre. Thus, . . a \

2m= 2x100cm= W em,

g 3me 3x100cm= 300cm,
Bm= 8x100cm= 800 cm,. ,

© 36m=36x100cm=3600cm.

| There are 1 000 millimetres in one metre, so

2m= 2x1000mm= 2000mm .

Im= 3x1000mm= 3000mm ' :
e 6m= 6x1000mm= 6000mm
SR 94 m = 24x1.000 mm = 24 000 mm

From your work with decjnna]ﬁ"yoil should kriow that

‘one-half of a mette can be written 0.5 m (five-tenths of a metre),
one- fourth of a centimetre' can be written 0,25 ¢m
(twenty five hundredths ofa centlmetre)
Thxs means that if you want to change three-fourths of a mgtre to
millimetres, you would multiply by 1 000. So
05 m = 015x 1000 mm' ' )

;_;q%xlOOOmm ' . ’

' = %75x "100 ™M

= 75x10mm

= 750 mm. This means that 0.75 m = 750.mm

Information Sheet 4
Fillin the following chart, b

¢

metre centimetre | millimetre
m om mm
1 100 1000
Sl 200- -
3
9
: 5000,
4
' 08 80 . n
0.6 o 600 -
- 2.5 25
148 ?
v 639 ‘

N\' . . Exercise 9
n( THE CENTER FOR VOCATIONAL EDUCATION b

’

n

Millilitres to Litres
There are 1 000 millilitres in one litre. This means that
2000 millilitres is the same as 2 litres, 4

' 3000 ml is the same as 3 litres,

4000 m is the same as 4 litres,
12000 ml is the same ale litres,

Since there are 1 000 millilitres in each litre, one way to change milli
htres to fitres is to dwxde by 1000. For example,

\ 0 1000 ml -"mlitre'llitre.
¢
000 ‘
2000 ml = %Wlitres = 2 litres, .
And, 2 a final example,

28000
28000 ml & === litres = 28 lltres

1000

!

What if somethmﬂ holds 500 ml? How many litres is this? Thks 15
worked the same way.

500 ml -%—8 Ime = (.5 litre (ive-tenths of a litre ). So 500 ml

, isthesan}easonehalf(O5)ofalitre. o - )
Change §7 milleso s | |

57 ml= TO htred 0.057 litee (fifty-seven thousandths ofd

litee). iy ,
N y
. A )
| Informatlon Sheet 5
. Now you try some Complete the following chart

millilitres |- htm J
=~ (ml) 0 -
3000 ] *
5000
8 l.
[0 |- _ L
) %3 :
: | 300 03
g 00
. 09
SN -
- 047
B " ,
Exercise 10



a'e

Litres to Millilitres | -Kilograms to Grams :
What do you do if you need to change litres to rmlhhtres" Remember, To éhange kilograms to grams, you multiply by 1 000.

there are 1 000mllhlltres in one litre, or 1 fitre = 1 000 m, - .
L 4 kg=d x1000g= 4000¢,
So, | Y ' 23 kg=23 x1000g=23000¢,

| 075kg= 075x1000g= 750¢ .
2 litres=2  x1000m = 2000 m), . ‘. _

T litres=7 x1000mi=7000m, Information Sheet 8

13 litres =13 x 1000 ml=13 000 p), p Complete the following chart.
065 h;re =0.65x1000ml= 650 m ) : ,
, kil
' ' : ~ Information Sheet 6 ' Of:ml gtagms |
) Now you try some. Complete the following chyyt, .S . _
'& - f . 7 7000! . J
, ——— L |
s | millles | | B0 J
. 04 -
8 8000 ) ~ 063 /
. B . 4 115 Exercise 13 |
6/ C e :
T Changing Units.at Work |
333 N Some of the things you use in this occupation may be measured in
: o 480 Exercise 1~ different metric units. Practice changing each of the following to
r/ - — N | Meric eqyivalents by completmg these statements.
Grams to Kilograms B o N
, , : ‘ a) of wine is _
There are 1 000 grams in one kilogram. This means that ) ‘ )2 500 g ofsugaris kg
‘ — : C - ¢ )0.26 litre of soft drink is ml
2000 grams is the same as 2 kilograms, ‘ . " d)1kgof butteris g
5000 g is the same as Ske, ' 1 ¢ ) 360 mm of meat wrap is om
p 700 g is the same 07k ands £ )200 cm display oooleris | m
/ gi 25 0.7kg Q 0 on, g )0.5 kg jar of jelly is g
To change from grams to kllograms You use the same procedure for h ;i“i?h‘:ﬂf;ﬂ‘m : ' gln;
lilit :
Lchangmg from millilitres to litres. ‘ y i )400ml of ik s ’ |
.. - lnfomation Sheet7 - K)S00gofemdyis . . ... .. o kg
Try the following ones. - | « 105 tof potatoes is kg
A P — o " m)19mof display shelving is cm
.8 ko : n)20cmpaperplate1s ' mm
" . | 0) 2400 mm display panel length is em
23000 ! o .- N
. 8 - :
1 ' W ’ /V-\“ Q:r {

_ LI . Exercise 12 . ‘
MG!mnmvocmmu EDUCATION ‘ : ' ' Exercise 14

, - il
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| UN&‘4 L I =

| SELECTING AND,USING
\ - - 3 METRIC INSTE,UMENTS TOOLS AND DEVICES
OBJECTIVE “Selecting an improper tool or misreading a scale can result in an improper sales form,

: . | ‘ stock shortage (overage) or overcharging or shortchanging the customer on purchases, For .

The student will recognize and use example, charging & custamer for 5 kilograms (about 11 pounds) of apples when the cus-
instruments, tools, and devices for mea- tomer hes requested 5 pounds could result in an embarrassing situation. Here are some
surement tasks in this occupation, suggestions:

Given metric and Customary tools, . 1. Find out in advance whether Custorhary or metric units, tools, instruments, or ¢
instruments, or devices, differentiate products are needed for a given task..
between metric and Customary. ‘

 and use an appropriate tool, in-

¢ strument or device. 3. The metric system is a decimal system. Look for units marked off in whole

. . numbers, tens or tenths, hundreds or hundredths
~9Given a metric measurement task,

Judge the metri.c quantity wilhin 20% 4, Look for metric symbols on the tools or gages such as m, mm, kg, g, 1.
and measure within 2% accuracy.
5, Look for decimal fractions (0.25) or decxmal mixed fractions (2.50) rather

SUGGESTED TEACHING SEQUENCE than common fractions (3/8). . \
1. Assemble metric and Customary 6. Some products may have a special metric symbol such as a block M to show

megsuring tools and devices (rules, e they are metric, |

tapes, scales, °C thermometer, and ' . -

measuring cups) and display in 7. Don't force devices which are not fitting properly.

separate groups at learning stations. , : ' E o
” 8.  Prattice selecting and using measuring devices.

2. Have students examine metric tools and "
instruments for distinguishing character-
istics and compare them with Customary
tools and instruments. :

. 3. Have students verbally descnbe charac-
< -teristics. - - :
4; Presentor make avallable Informatlon
~ Sheetd. _ . .
5. Mix metric and Customary tools or
equipment at learing station, Give
) students&ercises 15.and 16.

6. Test performance by using Section C

- : ! , . ‘ r
of “Testing Metric Abilities.” ' k ) J

/ BT CENTER FOR VOCATIONAL EDUCATION | | 2\' b Information Shegt 9




-WHICH TOOLS FOR THE JOB? MEASURING UP IN FOOD DISTRIBUTION

Practice and prepare to demonstrate your ability to identify, | - For the tasks below, estimate the metric measurement to within
select, and use metric-scaled tools and instruments for the tasks given 20% of actual teasurement, and verify the estimation by meaaﬁnng to
below. You should be able to use the measurement tools to the &bpro- | within % of actual meastrement.
priate precision of the tool, instrument, or task. '

] Estimate Verily
1. Messure the area of a produce department. |
1. Area of a produce department "
2 Determine the amount of liquid gerrmc1de needed in mlxmg = s
a solution of floor cleaner. 2. Vojume of liquid germicide needed |
! , to prepare g solution of floor
3. Check the temperature of produce on display. | cleaner
4, Determine the mass of & sack of potatoes. J. Temperature of produce on dis- ;
- play |
% 5. Determine the number of display trays that wﬂl f1t in a produce -
display cooler. | 4. Mass of a cut of meat ' \
-8, Determine the capacity of a produce bin. | 5. Capacity of produce bin to hold . '
. display trays _ .
7. Calculate the amount of ammonia needed for cleaning store ' ,
front windows. | 6. Height and width of storage room
dooy -
. & Space the shelving of a canned goods display. :
| ' : 7. Length of shelving available for
9. Determine the number of canned goods that can be displayed canned goods . /\ '
: onashelf, . / —— A
‘ 8. Capacity of q(anned goods that ., \
10, Determine the amount of cleaning powder to clean can be displayed on a shelf &3 |
floors. - . e qy
. 9. Length of a main isle
11, Determine maximum height of an end aisle display. - 10. Capaity ofice cream dlsp]ay
case
12. Check proper temperature of frozen food display.
e “11. ‘Maximum height of an island
13. Detertnine the minimum distance between aisles. merchandise display
14. Check the temperature of dry storage area, 12. Area of a parking lot
13. Volume of warehouse

‘

| _Exercise 15 | Exercise 16
THE CENTER FOR VOCATIONAL enucmo’n ) ,
p -~ o
. \‘l “ T ‘ !
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OBJECTIVE . -

S -

The student will recognize and ‘e metric

and Customary units interchangeably in ‘order-

« ing, selling, and using products and supplies in
‘ this’occupation.n

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

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

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of -
materials. i

2, Present o make available Information
Sheet 10 agd Table 3. |

-3, Have students find approximate metric-
' Customary equivalents by using
Exercise 17. :

4, Test performance by using)SecJtion\.D of
“Testing Metric Abilities.”

J :
¢ S

: "
! .
S

PN @TRICCUSTOMARY EQUIVALENTS |

. oY,
a . . D
. e 21
. . \ M C
. . . .

f o . ' N
During the transition period there will be a need fot finding equivalents between systems.

Convesion tables lst calculated equivalents between the two systems. hen a close equivalent

is needed, a conversion table can be used to find it. Follow these steps: '

4

1. Determine which conversion table js needed.

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

3. Read the equivalent(s) from the next.column,

Table 3 on the next page¥ives an exarﬁple of a metric-Customary conversion table which
you can use for practice in finding approximate equivalents, Table  can be used with Exercise

17, Part 2 and Part 3.

Below is 2 table of metric-Customary equivalents which tells you what the metric replace- ~
ments for Customary units are.¥ This table can be used with Exercise 17, Part 1 and Part 3. The

symbol * means “nearly equal to.” ,

lemx039ich  linch~25éem .  1mlx02tp  Itpsiml
Im~328feet =~ 1foot~0.305m Iml~00Tthsp 1thsp~19ml
Im~109yards lyard=091lm 11~338floz 1floz~296ml
- 1km=062mile © 1mile~16lkm 11~42cups  loup237mi
Tem *016sqin’  lsqin®65em’ 112 2.1 pts 1pt > 0471
Imx108sqft T 1sqft009m?  11%106gt  1qr0%L
Im'~12sqyd -lsqyd>08m’ 11x026gl 1 gal £ 3791
1 hebtare ~ 2.5 acres lacre~ 0.4 hectare lgram~00350z2  loz*® 28.3¢
Tem’~00cuin  Leuin~164cm’ 1kg~2.21b 11b>0.45 kg
Im'*%3cuft  leuftx003m’ Imetric ton 22051 ~ 1ton=9072kg
Im~13cuyd ° laryd>08m’ 1kPax0145psi  1psi=6895KPa

[
*
<

*Adapted from Let’s Measure Metric. A Teacher’s Introduction (o Metric Measurement. Division of Educationa|

@sign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975. j

Information Sheet 10
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CONVERgION TABLES
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~ ANY WAY YOU WANT IT

.

1. You are working in a supermarket. With the change tQ metnc
" measurement some of the things you order, sell or use are marked
only in metric units. You will need to be familiar with appropriate
Customary equivalents in order to communicate with customers
" and suppliers who use Customaty units. To develop your skill use
the Table on Information Sheet 10 and give the approximate
metric quantity (both number and unit) for each of the following

Customary quantities.

Cistomary Quanity

Metric Quantity

a ) 5 Ibs. bag of sugar

b.) 3 dfs. of strawberries

i ) & oz. jar of jelly

)1 gal of bleach

e)18in.x 27in. produce tray

£ ) 20 sq. ft. of display space

g ) 16 oz. can of fruit drink |

h) 1 gt. bottle of soft drink

‘i ) one 101b. sac_k':()f potatoss o

j)2Teunyd, of stofage

k) 6 ft. long displhy,véasﬁé; )
1 ) 4 oz. of butter |

m) 3 miles

;- n) 1b. can of coffee |

7 0) 5 acre parking lot

2 2‘.. " Use the conversion tables from Table 3 to convert the fbllowing:

i

£ a)ldon

g |c) 9%

= Ibs.

b)3‘g

oz. |[d) 6floz. = ‘ml

e) §flor.= ml-|h) 480mi=  flon
f) 180ml= floz [i) 1kg =, lbs .
g) Bls = kg'lj) 33\ﬂ.oz.= ml

3 Gomplete the Requisition Form using the items listed. Convert
the Customary quantities to metric before filling out the form. -
Complete all the information (Date, For, etc.). ,
Requisition the following items: Lo

a ) Twenty 10 Ib. bags of sugar

b ) Six cases of twelve 32 oz. bottles of pop s
¢ ) One hundred 9 in. by 12 in. blank sign cards a i
d) Four cases of twelve 1 gal. bottles of liquid bleach ‘

REQUISITION

Date

. Date Wante&, ;

Deliv m
¥

UNIT .

QY

Cges

Réquested,by ' | a

_Approved by

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 17
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SECTION A

1. One kilogram is about the mars :
ofa:’ *

(A] ricke

[B] applgseed .
[C] basketball

D] Volﬁwagen “Beetle”
2. A square metre is about the
area of:

(A this sheet of paper
(B) acard table top \
[C] abedspread

(D} apostage stamp

3. Bulk drder quantities of liquid
germicide are givenin: -

[A] kilometres
[B] lires
{C] kllogmm‘
(D] metres

+

4, Meats are sold by the:

6. The correct way to write twelve
thousand millimetres is:

+ [A] 12,000 mm,
(B] 12.000 mm
[C] 12000mm
(D] 12000 mm

SECTIONB

1. A tray 250 millimetres long is:

. [A] 50 metres

[B] 25 centimetres
[C] 50 centimetres
(D] 2 metres

8. A1500 gram steak is:
(A] 2 litre
[B) 500 kilograms
[C} 15 kilograms
(D] 15 kilograms

SECTION C

9. To measute millilitres you
would use a:

(A] mililitre
(B] milligram (A] tape
. [C] kilogram (B] messuring cup
[D} kilokitre S ._[C] scle
*[D] ruler
"'”“‘*"ST”Ph;‘correcr way to write twerity ™ 10; For medsiring pram yoi ~
frams s would use.a:
(A] -20gms [A] scale
" [B) 206m, —
1c] g ‘ [Ci mea.s'u'ringcup '
(D] 20¢ " D] raler

.

\

Y

11, Estimate the length of the line Use this conversion tabla o
. segment below: " amswer questions 15 and 186,
- ' — |
(A] 23gums g oz, J 0,
[B] B centimetres 00 358 | 10 03
(€] 40 milfimetres 200  17.06 20 on
‘ ' 300 1058 30 106
(D) 14 puscals | 00 1l | 4 14
: ;‘ : 50 1766 | " 50 17
v - 800 2116 0 21
12, Estimate the length of the line 00 2470 024
segment below: o |80 2 | 80 2
— 5, 900 3L 90 317

!

(A] 10 millimetres
[B] 4 centimetres
'(C] 4 pascals

(D] 23 milligrams

7

.

SECTION Dr

A
13, The metric unit which replaces
the fluid ounce is:
(A] gram
[B] kilolitre

" [C) milltre
[0} willgan ©

o .

14, The metric unit which replaces
the pound ls: 6

) e,

" [B] kilokire

(C], kilogram

e~ [D) milliggam

L.
v

15, The equivalentof 250 gis: - t
~ [A] 15660z,

(B] 4.60 0z,

(] 15.87 s

D) 4500z,

!

16, The squinaleat of 10 g i:
(A] 1800z
(B] 6290z . _
~-[C] 1500z F
(D) 5290z '
P ' o

TESTING METRIC ABILITIES
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" ANSWERS T) EXERCISES AND TEST
t ' .

THE CENTER'FOR VOCATIONAL EDUBATION ,

&

2, U, COVRAERT PRNTO OFACE 1976-757-069/6222 Region bo. 511

N " o)
EXERCISES | THRU 6 Yegerie 10 \ Exereise 13 Pt o
~ The answets depend on the jtems ' ; , 2) Mg £) g1 0z
~ used for the activities. \) millilitres | Litees kl]oﬁ"gams g’ragms h; ollon g) 6%
EXERCISET - ] ; — c) 198%s. h) 1621 oz
Currently accepted metric units of 3000 | 3 ! 1; ggg) d) 1774ml 1) 221bs
urrently ac . ) .
- measurement for each question are . 6 000 (6) éé)ﬂ\ (95000 oe) 47‘3.1‘m1 i) 946.4fm1
~ shown in Table 2. Standards in gach (8000) | 8 - 0
- occupation are being established 0] |4 04 (400) -
now, 50 ansﬁrs may vary. o T 0.6 630)] ,part s
‘ - EEEE
EXERCISE 8 . 388 = . : % 3;{?‘5 .
a)  260m ) 132cm ' 14 4m
b B3m 0 802em (900) | 09 Exercise 12 k) n86emby30dfem
o) 9dem g) 1400 cm 250 | {0.20) a) 025ltre i) 100cm d)’ 3.79.]1tres .
©d) 680em, - h) 2307cm @0 | 047 b) 25k ) Odlie .
' | 125 .02 o) 9s0ml k) 05kg 4 .
. " ‘ \ ‘ f
EXERCISFS-QTHRUIS . o d) 1000g 1) 500k TESTING METRIC ABILITIES
Tables are reproduced in total. An- |, Exercise 11 e) Bem n) 1000em . 3
swers are in parentheses. = ) - 6 3 ' 900 L C )
: “litres | "milllitres ) 2m  "n) 00mm 5§ 0 A
Exercise 9 ] ml g) 500g 0) 240cm 3 B 1. B
p— ‘ h) 350 cm . 4 C 12. A
metre | centimetre | millimetre 8§ / 80001 | © 13 C
B LT U hemoisEs 15 aND 16 6.0 714 C
~ 100 | 1000 6| (46000 7. B 15 O
. ' 32) 32000 { :
2 200 | (2000 ’ (0 7 mny|  The answers depend on the 8 C 16 D
3 _(300) 1 (3000) X : items used for the activities.
(.53 (530
473 0000 e
B 500 |- 5000 - Ll .
[ | (1400 | (T4000)]  pyereise 12 EXERCISE17
08 O RE) Par 1. |
o pob L 0L B0 s A mekg by 0%l
S 7] S N i £ g M b) 285lites i) 45kg N
(L] 1 ' i R I ¢) B68ml ) Abm ‘
¥ . .
(e 69 L OB\ g0 [ | d) aims k) 18m ¢,
7193000 | (23) e) H.M2emx1)1132¢ :
(3000) |, 8 68.58cm m) 4.83km .
“ 30 | (03] () 18m ) Od5kg
275 | (0275 g) 4736ml o) 2ha :
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SUGGESTED METRIC TOOLS AND DEVICES

" NEEDED TO COMPLETE MEASUREMENT TASKS
IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS

Metze Sticks Bathroom Scale

Rules, 30 em *Kilogram Scale

Measuring Tapes, 150 em . Patforn Sprng Scal
*Height Measure d kﬁng;clty

" "Metze Tape, 10m 10k Sapacty
*rundie Whee Ece Sl wilh e
* Area Measuring Grid s apaci
, *Spring Seale, 6 kg Capacity
VOLUME/CAPACITY TEMPERATURE

o

N?B%¥%Wﬁrt of 3, | Celsius Thermometer

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 Litre Box ' - '
Centimetre Cubes B

’a
Y

 YME CENTER FOR VOCATIONAL EDUCATION

The Ohio State Unnriity * 1960 Kenay Road + Combus Oho 43210
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. SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS.

In this occﬁpation the tools needed to complete Exercises 6,
15, and 16 are indicated by “*.” ‘

A Assorted Metric Hardware—Hex nuts, washers, screws,

cotter pins, et. | ~

Drill Bits~Individual bits or sets, 1 mm to 13 mm range

Vernier Caliper—Pocket slide type, 120 mm range

Micrometer~Qutside micromefer caliper, 0 mm to 25 ml}l

range : \

Feeler Gage—13 blades, 0.06 mm to 1 mm range

Metre Tape—50 or 100 m tape

G. Thermometers~Special purpose types such a8 a clinical
thermometer |

H. ' Temperature Devices—1ndicators used for ovens, freezing/
cooling systems, ete. :

1. ToolsMetric open end or box wrench sets, socket sets,
hex key sets

J,  Weather Devices~Rain gage, barometer, humidity, wind
velocity indicators

K ! Ptr:asure Gages~Tire pressure, air, oxygen, hydraulic, fuel,
e

o oaw

*
™3 =3

L. ! Velocity—Direct reading or vane type meter
M. Road Map—State and city road maps
* N. Containers—Buckets, plastic containers, etc., for mixing
and storing liquids
0. Containers—Boxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above iteh may be obtained from local industrial,
hardware, and school suppliess. Also, check with your sehool district’s
math and science departments and/or local industries for loan of their

|+ metric measurement devices,
' A

o

! Measuting devices currently ate not available. Subatitute devices (i.¢., thermometer)
may be used to complete the measurement task.

Tools and Devios List

57
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REFERENCES -

* Let's Measure Metric. A Teacher's Introduction to Metric Measurement, Divi-

sion of Educational Redesign and Renewal, Ohio Department of Educa-
~tion, 65 S. Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,
must include check to state treasurer,

“Activity-oriented mtroductlon to the metric system designed for mdepen
dent or group inservice education study. Introductory information about
metric measurement; reptoducible exercises apply metric conceptd to
common measurement situations; laboratory activities for individuals or
groups, Templates for makmg metre tape, litre box, square centimetre grid.

A Look at Metrics in Distributive Education. Robert A, Canei, Ohio Distributive
Education Materials Lab, 115 Towrshend Hall, The Ohio State University,
Columbus, OH 43210, 1975, 141 pages, $4.00. -

Instructor's guide and resource unit for metric education in distributive edu-
cation, Contains background information on the metric system, tips op con-
ducting a 6 to 10 hour program of basic instruction in the metric system,
transparency masters, student handouts, approximately 100 pages of student
exercise sheets with review tests, supplementary metnc-(}ustomnry conversion
tables, film summaries, bmhomphy, and auggested promotional material,

‘vfeasurmg with Meters, or, How to Weigh a Gold Brick with o Meter-Stick,
Metrication Institute of America, P.0, Box 236, Northfield, IL, 60093,
1974, 23 min., 16 mm, sound, color; $310.00 purchase, $31. 00 rental.

Film presents units for length, area, volume and mass, relating each unit -

to many common objects. Screen overprints show correct use of metric
symbols and ease of metric calculations. Relationships among metric

measures of length, area, volume, and mass are illustrated in intéresting \)
and unforgettable ways.

Metric Education, An Annotated Bibliography for Vocational, Technical and
Adult Education. Product Utilization, The Center for Vocational Edu-
cation, The Ohio State University, Columbus, OH 43210, 1974, 149
pages; $10.00.

Comprehensive bibliogeaphy of instructional materials, reference mate-

rials and resource list for secondary, post-secondary, teacher education,

and adult basic education. Instructional materials indexed by 15 occu-
 pational clusters, types of materials, and educational level.

Metric Education, A Position Paper for Vocational, Technical and Adult
Education. Product Utilization, The Center for Vocational Eduestion,
The Ohio State University, Columbus, OH 43210, 1975, 46 pages;
$3.00.

Paper for teachers, curriculum developers, and administrators in voca-
tional, technical and adult education, Covers issues in metric education,
the metric system, the impact of metrication on vocational and technical
~ education, implications of metric instruction for adult basic education,
O and curriculum and instructional strategies,

}c
i ' o

Metrication—The Consumer Impact. Metric Conversion Paper 3. American National
Metric Council, 1625 Massachusetts Avenue, N.W, , Washington, DC 20036,
1974, 24 pages, $2.00 paper, $1.50 ANMC subscribers.
Theee articles discussing impact of metrication on the consumer: "Consumers
and Metrication,” by Jean A. Phillips; “The Modern Intemational Metric
System and Sears,” by George Green; and “Metric Packaging in the Wholesale
and Retail Food Industry,” by Gordon A, Goodrich. ‘

The Consumer, U, S Metri Study Interim Report, SD Catalog No. 13.10:354.7,
* by Bruce D, Rothrock, ed., National Bureau of Standards, 1071, Supenntendent -
of Documents, U.S. Govemment Pnntmg Office, Washmgton, DC 20402, 139
pages, $1.25, paper, i
Survey teport presents informetion on U.S. consumers’ knowledge of the
metric system, aftitudes and opinions regnrdlngumetgcation and effects of
worldwide metric usage 6{1 selected areas of constimer concern, Papers by
experts on ateas of consumer intetest, such as buying consumable and non-
consumable goods, food labeling, food preparbtion, repair and servicing, and
advertmng - .
METRIC SUPPLIERS
Dick Blick Company, P.0. Box 1267, Galesbyyg, IL 61401.
Instructional quality rules, tapes, metre sticks, cubes, height measures, ,
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram
+ geales, feeler and depth gages, beakers, thermometers, kits and other aids.

Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932

Instructional quality and precision balances and scales, plutlc calipers and
stackable gram cubes for beginners,

N FORMATION SOURCES :
American National Mptnc Counci, 1625 Massachusetts Avenue. N.W. Wuhmgton.
DC 20086 °

. Charts, Posters, reports and pamphlets, Metric Reporter newsletter. National
metric coordinating council representing industry, government, education,
professional and trade organizationa

Nationd Bureau of Standards, Office of Information Activities, U.S. Department of
Commerce, Washington, D C - 20234.

Free and inexpensive metric chart and publications,aso lends ims wd N
diplays. =, _ SR



