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ABSTRACT L] & \
Designed to meet the Job-related metryc measurement :
needd of stage lighting technology students, this instr tional '

package is cne of five for the arts and humanities occupations - ' : .
. cluc%ﬁr, part of a set- of 55, packages for metric’ 1nstructlon in
. dlfﬁerent occupaticns. The package is 1nglgded for students who - .
" .already know the occupatlonal terminology, measurement. terms, and
tdpis currently in uSe.-Each of the five units in.this instructional
package, contains performance objectives, learning activitieés, ‘and
supporting infcrmation in.the form of text, exercis&s, and tdbles. In.
addition; suggested teaching techniques are included. At the back of
, the package are objective-based evaluation items, a. page of ansvers
.0 to the q;erc1=es and tests, a list of- metrlc materials needed for the
T act1v1tlps, references, and a list of suppllers.'The material is
N designed to accommodate a variety cf individual téaching and leanplng
styles, e.g., 1ndependent study, small group, or whole-class ' - . &

v act1v1ty. Exercises, are interded to facilitate experlences with . e .
/Aj. measurément instruments, tools, and devices used §n this occupatlon o s
and job-related tdsks of estlmatlng and measuring. Unit I, a genera ’ -

introdyction to the metric systém of'measurement, provides informal
hands-on experlences for. the students. .This unit enables students to
- become familiar with the basic metric unlts, their symbols, and

£ measurement instrument and to develop a set of mental references - a

' for metric values. The metric system of notation also is explained.
Unit 2 provides the metric térms which are used in this occupation
and gives experience with occupatlonal measurement tasks. Unit 3
focuses. on Job-related metric equivalents and their relationships.
Ynit 4 prov;dcc experlence with r@bognlzing and using metric
instruments _ and tools in occupatlonal measurement tasks. It ailso

* provides experience in comparing metric and. customary measurement

1nstrunents, Unlt 5 is”designed to give Studeggg_practlce in
ccnversding cu omary and metric measurements, a skill considered
useful during”the transiticn to metric in each oceupation. (HD) .V}
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 TEACHING AND LEARNING
- THE MET'RIC SYSTEM

Al

-

This mqtric instructional" package was designed to meet job-related
 tetric medsurement needs of students, To use this package students
should already know the occupatronal terminclogy, measyrement
ters, and toolscurrently in use.; These materials were prepared with
the help of experienced vocauonal\teachers teviewed by experts, tested
in classrooms in drfferent parts of

'drsmbutlon

Fach of the frve umts of rnstructron contains petformance objec-
tves, learning activities, . and supporting information in the form of:

text, exercises, and fables, In addition, suggested téachrng technitues
are included. At the back of this package afe ob]ectrve based evaluation

. items, a page of answers to the exercises and tests, a list of metnc

matenals heeded for the activities, references, and a list of suppliets,

¥

, following teaching- leafhrng strategies:

. L’ 'Let the fist experiences be mformah to make learning the metnc‘

~system fun

o 4
L Students ledm better when metric units are compared to familiar

oh]ects Everyone should leam to “think metric.” Comparing

'1 - metric.units to customary units can be confusing.

8 Students willlearn quickly to estimate and measure in metric units
, . by “doing.”

* 4. Students should have erperience with measuring’activities before

'gettrng too much information.»

50 Move through the units in an order whith emphaﬁzes the sim-
plicity of the met ric system (eg length to area to volume).

6, Teach one concept at a time to avoid. overwhelmrngstudents with
‘g toomuchmaterral e

ment which provrdes mformal hands-gn experkences for.the u

This unit enables students to- becdme familiar with the basic met
units, their symbols, and measurement instruments; and. to develop a
set of mental references for metri¢ values, The metrrc system of nota. -
CQHis explarned

Unrtl isa general rntroductron to the metric system ofme(g})

Vool / .
i Y
’

Classroom expetiences with this instructional package'suggest the

/

he Uhrted States, and revised before

struments.

: occupatron

’

Unrt 2 provrdes he metric terms whrch are-used in this occupatron
and grves experrenc <(yuth occupatronal meesurement tasks. -

Unit 3 focuses on ]ob related metric equrvalents and their relation-
shrps ,

' {'v')

Unit 4 provides experience with Fecognizing ‘and using metri

" instruments and tools ig. occupational measyrement tasks. -1t also pro-

vides experience in comparing metric and customary measurement in-

'

Unrt5 is designed to grve students practice in converting custom ,
. ary and me metric measurements. Students should learn to “think metric

3]

and avoid comparing customary and metric uits. However, skill with
conversion tables will be useful durrn\he transition to metric in each
‘ /.

Usrng These_Instructional Materiols '1‘;'. , v

/Jt
This package. was desrgned to help students learn a core-of know!:

u edge about the metric system which/they will use on the job. The

ercises facilitate experiences wjth measurement instruments, tools,
ahd devices used in'this occupation and job- relagd tasks of estrmatmg
a ,measunng

This i <ructional package also was designed to accommodate a
variety; of in-iividual teaching and learning styles. Teachers are encour-
aged to adapt these materials to their own classes. Fot example, the
information sheet: may be given to students for self-study. References

may be used s supplemental resources. Exetcises may be used in inde- -
“pendent study, small groups, or whole-class activities. Al of the -

matetials cany be expanded by the teacher.

oel H. Magisos . <

d Elonas Cooper

ditors

This pulyicanion was developed pursuant to comract No. OEC.0-74- 9336 with the
Bureay of Occupational and Qdulr Education, U.S, Department of Health, Educa
tion and Welfare. However, the opinions expressed herein do not nocesmlv
* raflect the positon or policy ‘ol the US. Office of Education and no.olh‘cral
' endorsementpy‘ the U'S Office of Education should be inferred.

T "

A



o
'« SUGGESTED TEACHING SEQUENCE

. , ] . o
/ -4, - These introductory exercises may tequire .

. two or three teaching periods foral five
areas of measurement, |

2. Exercises should be followed in the orde
 given to best show the relationship
between length, area, and volume.

3. Assemble the metric measuring devices
" (rules, tapes, scales, thermometers, and
measuring containers) and objeets to be
omeasured X

4. Setup the equipment at work stations
for use by the whole class or s individu-
alized resource activities.

3 5 " Hawe the students estimate, measure, and
" record using Exercises 1 through 5.

\
6. Present information on notation and
make Table 1 available. /

7. Follow up with-group disbussion of . *

i

detivities, _ o

\:")i ".,

' !

" #Qther school departments may have devices which
can be used. Metric suppliers are listed in the reference

section.

¢
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THE CENTEN FOR VOCATIONAL EDUCATION ¢

The student will demonstrate these skills for the Lmear Area, Volume or Capacity)Mass, and ‘
Temperature Exerclses, usmg the mettic terms and megsurement dJﬁces listed here. Xl -
‘ ) l ,
i ' | : ‘ /
l L
. ] v . b
lsxzmsr.s
. SKILL.S , " Linew | . An% !bhlrpm&plclty N MII ' a "l‘uppmh‘mh‘l ‘
o34 | Gp80) | TR (pp.9-10) fp. 100 '

1. Redognize and use the ' ‘millimelre_‘(.mmlc square t‘uth‘Cﬂlll im (g_) J‘jdegm(‘}elmu .n'

unit andefts symbel for: | *° . , Sentimetre meh» (cm) (C) ’
? centimetre (ch) (cmzl ' kilognm  (kg) |. ‘ ,‘ I

2. Belect, we, and read tha ! . cubic melre . ‘

appropriste mewsuring | metre ( (m) | square a ) . : N
¥ inatruments for:- memz , ! i ! '
. y mh) |l () S

3 State o show 2 / " . . "“.ﬂ}'

' ‘phyuculrefmncefor: millilim(mllI L/ ! By

| , L b -

4. Estimate within 25% height, widlh, or the area of capacity of | the mass of bbjects | the lemperature of

* of the actual measure length of objects * a given surface| containers in grams and kilo- | the troriliqud

D TR o ' prams I
5. "R:;d correctly . thelre stick, metrie , ‘mmunmcnla lllilomm scale ACelﬁun !hermoude!er '
tape mpeasure, and on graduated and 3 gm scale. )
Metric rulers + volume memur. , o )
s ' indeics R
‘ 4
: R ' l 4
\1 o | S a7 .

RULES OF NOTATION —— EEY -
1.' Symbols are not capltahzed uhless the umtlsaproper name (mmnotMM) N \
2. Symbs are not followed by penods (mnot m.). ‘

J. Symbols are not followed by ans for plurals (25¢ not 25 g).
4, A space separates the numerals from lpe unit synkols“ | not 4l)
5. Spaces, not commas, are used to separate large numbers mto groups of three R .

. dlglts (45 21 kmnol 45,271 lm;) [ v

. Ao precedes the decimal point | fthe number is less than one (0 52 g not .52 g) —

7. Litre and metre can be spelled ither thh an-te or et ending, .
v 5 . 3 ‘.r y / \{
o | - ‘Alﬁformatuon Shoet T

! . . . Vo




 * METRICUNITS, SYMBOLS ANDREFERENTS~ *
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Quantity ‘ Metri¢ Unit "Symbol | Useful Referents
X - — NE
Length milimetre mm< Thickness of dime or paper
‘ ! ]l “clip wire .’
. contimetre - r, m Width of paperclip .
. [ metre “ |m Height of door shout 2 m
' o kilometre km | 12-minute walking diit_ance
A ! lsqune’ o | Aren of this space
A centimetre* : o ' '
' square mefre A D Ares of card\tgble top)
. | hectare Footballfield inclﬁding ;idelin:!s
- | and end zones .
Volumeand . | millilitre ml 'Téaspoénfs5ml
Comsety Ve || Alitle movethgi 1 quirt .
' Ecﬁi'c 1 S _
| centimetre cn Volume of this container -
]
. | cubic metre m Allittlélmore than a cubic yard |
Mass- milligram %g * | Apple seed about 10 mg, grain of
b salt, 1 mg ‘
| gam \ s +| Nickel dbout 5 g -
kilogam. . "| Webster's Collegiate Dictionary, *
) \
» ‘ Y 1 : ,
; metricton .~ 4"} R
| (1 000 kilograms): |t~ Volkswagen Beetlé ¢
¢ ——————— . lr —
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- METRICPREFIXES . .
ﬂ) rg::)t:lllﬁl;;ﬁ Prefice / Sy |
1,000 000 = 10° mn_(rh&;i]v U
w10 | wolis) |k |
0510 | o BE) | b
10=10"\?.{ieh.(dék'i) b
.lémU.nith.lOo.g;;/W ' .'
=10t wid | 4
_‘0.01='1o" cnti(l) | . e
0001 = 107 milli‘(m‘ill'i') | n{g
000000110 ulew (m-i’kr'ai)_ I

S Tablé-1?b' |
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LINEAR MEASUREMENT ACTIVITIES

Metre, Centlmetre, Mllhmetre

“&\ , | ‘

[ THE METRE (m)

A DEVELOPAFEELING fORTHESlZEOFAMETRE

1. Pick up one of the metre ,
--==sticks and stand it up on the -
" floor. Hold it in place with
one hand. Walgaround‘the /.
stick, Now standext to *.
. . thestick. With your . ter
o hasd, touch yourself nere
. the top of thie metre stick
comes on you, °

¢ \

 THATISHOWHIGH AMETREIS! ~ .

3, Hold one arm out straght
at shoulder height. Put
* the metre stick along this -

I  armuntil the end hits the
& ~ end of your fingers. Where
v/is the other end of the
metre stick? Touch your-
 self at that end. -
L

j - THATISHOWLONG A METRES!

)

-
s

A o

VS

| 'THATlSTHEWIDTHOFAMENE' --

- . Foreachof the folloWiné itemE"

. H_elght of door. |
 Liength of table,

" Length of W8 f :

v

ﬂ". ) ¥ . ) e “, ' '
oy, ! . ! . ' .
.
N o . »
: L '
[ —_—
V

K Chooseapartner to dland
" at your side, Mové apurte <
50.that you can put one
g\d of a metre stick on
your parther's shoulder

and the other end on
your shoulder. Logk at
the space bet‘v}een you.

-

. DEVELOP YOUR ABILITY TO ES’I’[MATE IN METRES

Now you will'i 1mprove your ablhty to esnmate in metres
Remember wherg the length and hq:ght of a metre was on jour -
bOdy '.‘ “‘ ’ .

L

! '

Estimate the size of the items and write your irate in th

ESTIMATE column, Measure the size with your metre stlckw

- and'write the answer in the MEASUREMENT colums.

* Decide how close  your estimate was to the actual reeasure. If
your estimate was within 25% of the actual measure you are &
“Metnc Marvel "1 ' '

: ‘.
' . 1Y . ‘
R !

' ' o | " How Close
" ‘ EstlmE;e Megsurement Were You?

. Pefm o m

. Height of ddor knob DA 4
from floor. e /s

Width of table.

this room

. "l ‘
Distarice from .

you i wall % - .
S A e
(contmued on next page)
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. ..«THE&JNTIME];RE (cm) o
o v ' oM '
Theré are 100 r@dtu‘netres in ohe metre I there are 4 métm and
3 centignetres, you write 403.cm [L@x 100 cm)+3cm "Wem
v +3om|. '&‘ Co @ K (

A DEVELOR AREELING FORTHE SIZE OF A'CENT{METRE .

| :‘ : Coat f 9/ ;'.({;*;& N o '
v, 1 " Hol emetnc ruler agamst the width of your thumbnaﬂ
\
qu wlde ist¥ e A ‘. |
2,r Nbasure your thumf) from the f1r§t ]omt o the enda
>_ v ~ " " Cm * ,‘ l‘ . ‘ .

\ ‘, r " .
. 3.4,. " Usethgmetnc.ryler tanfind'thev?idth of yourpalm,'\' o

\“.' ' 'nu b j‘ '(’:m . . - \ .

L '4. “I}’leasg,re youf index or poiﬁting finger. How long is it?
P cm .

[} _.—

| -
A 5 Wne your wnst w1thatape measu]re Whatlsthe dlstance -

¥

.\ n
\m MMILLTMETRE (ﬁxm)

i

%)

Y

am .,

‘ *? around lt"__cm :
6... U the tape measure to find your wastsize.
. 3y R4 \(J '
B DEVELOP YOUR ABILITY‘I‘O/ES\MATE IN CENTIMETR'ES
You ax% now ready to estlmte in centimetres. For each of the
. followmg items, follow the procedures used for estimating in
e mefres. . 7
oY o "/ HowClse
- | Estimate Measurement Were You?
- " (em) - (em)
Lﬂgth of £ Paper L
Cclip. vf .
2 " Diameter (w1dth) . e
~ ofacoin, Ca
Width of a -
\poStage stamp ’
4. Eength of a
pencil, 'r‘-w\/ " :
5. Widthofasheet "
. , of paper.

C oy

v

b

-, +5mm= 20mm+5mm] TBerearelOOOmmmlm

1

1.("‘

ND

. : w ! P .
There are 10 millimetres in one centimet TP, When‘?a meaqumﬁ% »
2 centimetres and § milkimetres, Jou' weite 25 it [(2x 10 mm)

e

» .
A DEVELOP-A FEELING FOR_THEMSIZE OF A MILLII}VETRE '
: (I‘ ] ' | N ) " i -," \
f Usin'garuler mafked'in millimet'tes measure; ' :
| E ' s he .
Tl ThJcknes.s of apaperchp Wite., —mm
2: \Thzckness{of youx;fmgemal[ —_m
‘ ‘3',‘ W(dth of your fmgemal] ' mm: ‘Q/
-4, Dinfneter (w1dth)‘of acom«*l m
. 5. Dla.?eter ;hlckness) of \éurpencﬂ mm !
~ .6, - Width of apostage stam.  mm
o ’ ‘ '
DEVELOP YGUR ABILITY TO ESTIMATE IN MILLIMETRES
You are now ready to estimate in millimetres. For each of the
following items, follow the procedures used for estlmatmg in
metres.. X i
' How Close
Estimate- Measurement Were You?
(  (mm)  (mm)
1. Thicknessofa N
‘ " nickel, .
-2, Diameter (thickness)
~of a bolt.
Length of a bolt. -
4. Width of a sheet
v épaper
«Thickness of a board f g o
or desk top E ,
6. Thickness of & ‘ / . ‘
button. ", : r
‘ . X) ’ )
s " Exercise 1
| ¢ a0
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Square Centimetre, Square Metre | N

~ s @ - ' Yo You are"now ready to develop your abiﬁty to eftimate
s - ¢+ insquare centimetres. o
WHEN YOU DESCRIBE EAREA OF SOMEmlNG YOUARE 7 '

NSAYING HOWMANY SGUARES OF A GIVEN SIZE T TAKES 10" "¢ ., Rememberthesieof asguare cntiere ForeaChof the
COVER THE SURFACE ' / , y following items, follow the procedures used for estimating in -
Y PR ‘

.'4 L THE SQUARE CENTIMETle (t: o ey S How Rlose

; Nt 4 ) . "Estlmafe Messurement. Wete You?
A DEVELOPAFEELING FORAS&)UARECEN’I‘&WTRE . / R (em)  fem?) .
\ 1. -Takeaclearplastxc grid, or use the grld onmgeﬁ / / 1. Index card. ’ S AS—
"9, Measure thetength andwidth of one of thesh small "" 2 Boel_('cover. ! S —_
" squares with a centifetre ruler.  T.° 3 Ph'otograph‘ o L
: . "% » ‘ . ) . g
5 ’ . | ‘\\ N
-w " THATIS ONE SQUARE\CENTIMETRE! 4. WindOWpaneor ;L v N
| . QSRAGETMETRE! b . L
' _ Y ' ; ] ‘ .
* 3. Place your fingernail over the grid. About how many , . Co T
squares dogs it take to coveryourfmgemall" ) " K :
: . - ~ \UIL THE SQUARE METRE [nf)
4, .Placeacom over the gr?d About how many squares : 5 .
- does it takedo coter thecon? ol 4. \BEVELOP A FEELING FOR A SQUARE METRE
5. Place a postage stamp ovgr the grid. About how many L L |
squares does it take to cover the postage stamp" \ <.y 1. Tape four metre sticks together tp make a square which
m? y ‘ . "~ isone mefre long and one metre wide. -
6. Placean envelgple over the gnd About how many 2. Hold the square up with one side on the floor to see how
, squares does it take to cover the envelope" M blg itis. | '
v 3. Place the square on the loor ina comer, Step back and

7. Measure the length and w1dth of the envelope in centi- .
metres. Length om;width . cm,
Multiply to find the area in square centimetres.
emx__=__em=___ cm’, How
close are the answers you have in 6 and in7?

N
o

 AREA MEASUREMENT ACTIViTIES . ( )

" +{CENTIVETRES -

s H] . a i

I b

-
EVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

look: See how much floor space it covers.

4. Place the square over a table top or desk to see how
muchepace coVers.

5. Place the square against the bottom ofadoor See how

~ mucof the door it covers. How many squares w_ould it
ke to cover the door? m?

THIS IS HOWBIG A SQUARE METRE 5§

a‘

Exercise 2
-+ (continded on next page)
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b
\\s B DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

\ METRES | y

 CENTIMETRE GRID ..

. / “ : ' i :.‘
AT K\Sar now ready. to estimate in square metres Follow they ! L !
prage uresusedlforestmlatmg inmetres, o r"‘ |

S ) .
, Cg . J-lowClose » _ =
o . Estimate I'Wasurement Jere. You" ' F
L e = |
1 vDoor. 1 ' - , )
" 2, Fullsheetdf g R - ,
P ‘ : v,
\ <newspaper. ol : ,
f Chalkboard or ( 3 Tt o f
bulletin board, . - I )
LT T T » o
V 4, Floor. — »-_[ ' ‘ .
‘5 Wall. ° } - ' , @ {

/ 6. Wallchartorposter /1 .’ y ol ) ) ‘
v o ‘o « v s |y
I Side of,file cabid®’ . Y ol . y [
K7 ' CL S L X
/ ‘ ' : ' 8 . . ' "| \l_// \

, : T ) ] | }
.
' 4
i\
.
"'W"Q'W%,'”“ﬂ EouCATON Exercise 2
Ve “ R 5 N / .

\
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VOLUME MEASUREMENT SCTIVITIES ‘ IO *
Cublic Centimetre, Litre, Millilitre, Cubic Metre - -~ .. .~ . }) |
. / - : . ‘ vl '
' ¢ ' ’ - ? ‘ ' ~ . ] ' o ,
. /1 THECUBIC CENTIMETRE (cm') - R P o
' " B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 7
Y 'DEVELOP A FEELING FOR. THE CUBIC CENTIMETRE o CENTIMETRES o |
A s ' o S

" Bick up acolored plastic cube Measure its Ienéth
ight, and width'in centimetres. -

N {THAT I8 ONE CUBICCENTIMETRE' SN

You are now-ready to develop your ablhty to estlmate

“in cublc centimetres. Y
‘ o

Remember the size of a cubic centimetre. For each of

the follolying items, use the procedures for estlmatmg in

: . metres, |

e Pt . ~ HowClose

v 9, ,Fmd thevolumeofapfisth htre box. vv f@’}

/

a. PIace a M of cubes against the bottom o

of the box,"How many cubes fit in the roiy? « ' Estimate. Ilkasurem;nt" Were You?
. . kM ’
" ’ b, Place another ROW of cybes against an Joining side ™o (em') (cm
* of the box. How sany tows fit nside the box 1. . Index ar ﬁle v
. B hox. £
- to make one layer of cubes?___ O OX. C” o
How many cubes in each roIe?. ' - 2. Freezer container. '
«4
-~ How many cabes in the layer in thebottomofthe - \\ 3. - Paper clip box. : — -
bl S & - 4 Bbxoﬁstaples.' —_ SR
C StandaROW f cubesupagmnstthe51de ofthebox. \ ' N
HowmanyL YERS would fit in the box? ____~_ II ‘I'I-IE LITRE () 3 ' § “s |

How many cubes in each Iayer" —
- A DEVELOP A FEELING FOR A LITRE

/’/ "How many cubes fit in 'the box aItogeIher?_-_“‘_r
THE VOLUME OF THE BOX IS.—-—CUBI8 ’ . 1. Takeaone ltre beaker and flll it w1th water. -
wo CENTI@:TRES' B o o - -9, - -Pour the water into paper edps, fIIImg eachasfullasyou
I - d Measure.the length, width, and height of the boxin / L usually do. How many cups\’do youfll?
'  contimetres, Length L cm; width om; N -
height ' cm. Multiply these numbers to find - THAT IS HOWMUCH I3 IN O LITRE ;

the volume in cubw’centlmetres 3 R the}i{x container with rice. ) |
“wd '+ Y THATISHOWMUCHITTAKESTOFILLAONE

emx mx__1_em= ., ‘cm[ o
Are the answers the‘sanﬁjnc.and d. o LITRE CONTAINEW ) | 4

o0

. THE CENTER FOR VOGATIONAL EDUCATION B \ A ' ' E.xercise3v .
) R S . ' v (continued on next page) .
: ) , ' ) [ )




. A Y ‘o ¢ ' .
. . .r ) i . . ) “ . ~
A . B . X A 1 ' .
LR n . . ) . . .
. ' [ ’ B 1 t ﬂ ) f
) ' ] 4 , ' .

. ) / . L : '
. 1 B I’D&) LOP YOUR ABILITY T0 ES’I‘IMAT LITRES B, I)EVEL%II YOUR ABILITY O ESTIMATE IN MILLILITRES |
You are how ready td develop you: ability to estimate in ‘ You are now ready to estumte in millilitres 'FoIIow'the
© ¢ litres. Terwrite two and one-half litres, you write @51 or A procedures used for estimating metres. . .
*. - 2.5 litres., To write one- half litr; you write 0.5 1, or05] D L How Close
" litre. Towrite tyo and three-fourths litres, you write

' | , ¢ Were You?
'\“""—27510r2151 | VIS S ‘Estumte Mas(u:iin re You?

" For each of the following items, use the procedures for I'L 4 L Smal juicgjczin, .
‘ w Close 2

esnmatmg in metres Paper cup or tea ¢
B II e ap »/ A
S R Eftlmate Measuremewf, Were You? ¢ p. — —
' ' f (0 (I) L 3. Soft drink can. _ S
‘1. Mediumsize . N S ‘ )
v freeger container, : ‘ . T4 Bottlg. . ,
" 2. Large freeer, ' \ S .
;. contaiger. — N THECUBICMETRE (m) 1
3. Small freezer / [-
conaner. | __{ % A DEVE OP A FEELING FORACUBIC MET o
¢ Bottleorjug, MR ‘“’f ' °
- botieorjug. . u — 4= 4 1. Placeaone metre square on the ﬂoor n<e’xt to the wall]
. m TH%MILLIL[TRE( ) '. | . f‘ _‘ '2 Measure a metre ewalI : . T
‘ hete a1 000 lIl '0 l, i f ﬁ:\ S 3 chtureabe that rould fit info that space ‘
ere are millilitres i ong/Ttre. 1/000 ml = 1 litrs, Hal : ‘
’ o » T E'
» ahtreIsﬁOO mllhhtres or0511Q5/9I/£I L Lo _\ THAT IS THE VOLWE OF ONE CUBIC . ‘
t ' ~ ] | ‘
A DEVELOPA FEELING FOR\A MILLILITRE : lf ' B DEVELOP YOUR ABILITY T0 ESTIMATE IN UBIC METRES
v ‘e /_\\ : ' 0
! \“ . . ’
: ™ Exammeacentlmetre cube. Anything which hQIds N For each of-the following items, follow the mtlmatlng proal
. Lem® holds 1 ml, | .\b “ures used before, ' ,
S . . ' ~How Close .
. ol ElIIalmlllllltre measurmg spoon w1th rice. Empg the ” .a", ' | .Estunate Measwrement Were, You?
" spoon into your handi Carefully pour thericeintoa , m) (@)
o _small pile ond sheet of paper. s ‘o S ! .
\ - * THAT ISH WMUCHONE MILLILITRE I8! -1 Office desk. | : _ . N
S F1ll th@”ﬁI oon with nce‘ uf e tice ino another 2. File cabinet. : 0 N
" : ile on t#e sheet of paper. X 3 Smallroom. . { |
THAT IS 5 MILLILITRES, O ONETEASPOON' o , S
. 4./ Fill the 15-ml spoon w1thr1ce Pourthe nce ntoathid _ . DS | '
pile on the papef. R
- THATS 15 MILLILITRES, OR ONE TABLESPOON! - . ‘. C ‘, | 21
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. MASS (WETGHT)MEASUREMENT ACTI?/IT s A e

Kllogram Gram - o N e e * -
» , C f
: ' ‘ C, ~ Co {
The mass of ah oBject i¥'a measure of the amount of matterinthe -~ . o, Mass
object. This amount is always the, same unless you add or subtract some LI " A {kg) .. - j
majter from the object, Welght is the term that most people use when T . . .
'3 they mean mass. The weight of an object is affected by gravity; the J)/ 1 kilogram box., —_— /
mass of an object is not. For example, the weight of a person on earth 9 Textbook. .
~ might be 120 pounds; that same person’s weight on the moon vould be ‘ | ‘ i
R pounds This dlfferencelmxause the pulf of gravity on the moon 3. Bagofsugar —
is 1655 than the pull of gravity on‘earth, A.personsmass on the earth 4 Pabk%ge of paper. { —
" .and on the moon wouldbe the same., The metric system doesnot  * . - 5-’ Y é’ ; ,
meabure Wweight-t measures mass. We wﬂl"usi the term mass here. v O OOWRIES - 1 4 .
~ AN . R ' \ w : '
Thesymbolforgramis'g' Yy J ) . \ 4
. : : o B. ‘'DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS
" "Theé symbol for kllograms kg . ! ! "

o~ (Y ) ‘ ’
 Thére are 1 000 grams in one kilogram, or1000g 1kg For the followingitems ESTIMATEghe mass of the objectin  »

. BT ~ kilograms, then use the scale orbalafice to find the exact mass *
 Half a kilogram can be witten as 300 gor 0.5 kg. | - " ofthe object. Writeshe exact mass inthe MEASUREMENT -~
CA quarter of a kilogram can be'wrltteshas 250 g,or025'kg' % * ¢ column, Deterflige ur Sdtimate is:
Two and thrbe-fourths Kilogramsis written 2 2.75 kg " . e How Close
| . . S Betimate Meaurement Were You?
L | | o ) a (kg) (kg)
1 THEKILOGR r N
' }) ’ (kg)‘ v L _Bagofrice. ‘
' DEVELOPAFEELING FORTHEMASS OF A KILOGRAM 3. Bagof naik Lty
3. Large purse or | '

Using a balance or scale, find the mass of the items on the jable.
Before you find the mass, notice how heavy the object “feels” : |
and cqmpare it to the reading on the scale or balance. o 4. Another pefson.

5, Afew books,

briefcase. o

| wemmmm.ﬁmm, o ' ¢ Exercised
: | o , o ~(continued 'on next page)
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. A 4 ‘ A ‘ /«/ . 7\ |
g I N
. ) . " | T\ . . [
v ’ ) : , ‘
- A \ ‘
¢ ' v
) / J . f - . '
! S : '
, . . . . ! LT 9 N + ’
IsJHEGRAM@®. T ~ s
A DEVELOPAFEELING FOR A GRAM b " ~B. " DEVELOP YOUR ABILITY TO"ESTII![ATE IN GRAMS
' :?}h.. ‘ ‘ . | ) . \‘I‘ .'
L. Takeacolored p]astlc cube Hold it in your hand, = You are now ready to improve your ability fo estimate in -
+ Shake the cube in your palma51f s{akmgdace Felthe .+ grams. Remember how hegy the 1 gram cube is, howheavy |
pressure on your?land whenthec ¢isin motion, then "* ~ the two gram chzegare and how heavy'@he five gram oubes ol
when it i i notinmetion. . = w¢% o (% ¢ . are. Foreach of the following i 1texm, foﬂbw the procedures ot
THAT 1S HOWHEAVYAGRAM I8! kﬁ /o0 usedfor estlmatmam kﬂograms L B L .
.‘ W e AT B )

o /&e . . . i 4 /.,7" . BT . HOWCIOSC
3% Takeasecond cube and attach it to the flrst Shake the // v o ST Estlmate I\fhasuremen:t. "Were You? .
e cubekmfustonehandandthentheotherhand t o @ L ®.

A T 1'.}'.," '.‘."l,'
$Hb cubes near the tips of your fmgers movmg you .. 1. "Two thtmbtacks, -
and up and down.

| ,2.'Penci]' ' - \C .
THATIS THE MASS OF TWO GRAMS' - letger , : ‘

. . ‘andenvelope D \
3. - Take five cubes in one hand and shake then around. _ 4, ;Nlckel. o —— _ ‘. N
,7 . THATJS THE MASS OF FIVE GRAMS! o 5  Apple. ‘ "
| ) EE 6. Ditkage of S
j’-’;\ . . R ' .'. , , ) T - ! " l .
| T Y e o N
V : | : «
! . . .‘ /‘_
] ¢ W . SN\ ‘ ' J
‘ S e | . Exercise 4
N e
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. TEMPERATURE MEASUREMENT ApTlVITIES L .
. . N \ N '
Degree Celsms ' ,‘
. #
. " | ’ {i | ._ ll“,’ | . | i l‘ . ' | ! {
"1 DEGREECELSIS(C) - % . : ‘
- . : B, .DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES
DegreeCe!sius (°C) is the metric measure for temp% S CELSIUS

N
o " For each item, ESTIMATE and write dows-jow many degrees
. Celsius you think it is. Then measure and write the MEASURE-

{ MENT. See how close your estimates and actual measure:

ments-are.
. How Close

1 .Fmd 0 degrees

VATER FREEZES AT TERODECREESCELSS ("0 . | E‘(‘i‘g‘e “?"’(‘:’g;‘“’“‘ Hre Jou?
WATER BOILS AT 100 DEGREES CELSIUS (100°C) . n 1. Mix some hot and .
9. Find the temperature of the room. °C.AIs the ' cold water in &
| toom cool, warm, of ahout right!? . container. Dip your
v 3. Put some hot water from the faucet i toacor%amer " fnger o th
‘ . e \ water. ' : .
» Find the temperature. "C. Dip your finger o - —.' -
. quickly in ind out of the water. Is the water very hot, 2. Pour out some of
. hot, or just warm? K . ‘- the wale, A‘itd Some .
: | hot water. Dip your .
v 4. Put some cold water in a containet with a thermometer. . ~ finger quickly into
Find the temperature, ______°C. Dipyourfingerinto ;. ¢he wauter. L
the water. Is it cool, cold, or very cold? ! : e
é’ 3. . Outdoor tempera- ‘
-5, Bend your arm with the inside of you elbow dround the O twe. : "
bottom of the thermometer. After about three minutes _ . L '
find the temperature. - °C. Your skin tempera- 4 Sunny windowsil. ‘
- ture s not as high as your body temperature. 5 Mix of ice and water.
. NORMAL BODY TENPERATURE 1S 37 DEGREES 6. Tempentwrest .
| CELSIUS (37°C). - o floor,
~  AFEVERIS3Y°C. ' 7. Temperature at
" AVERYHIGHFEVERIS4°C.  © celng. ¥
} . ‘ v cha
THE CENTER FOR VOCATIONAL EDUCATION . S \ B Exercise 5

§ 27




" OBJECTIVES

The student will recognize ¢ and use thre metric.
terms, units, and symbols used in this occupa-
tion.

) Gnvenametnc unit, state 1ts use in thls ‘

" occupation,

¢ Givena measurement task in this occupa-
tion, seleet%e appropriate metric untt
and meastirement tool.

. [}

- ' o ‘\\:\\

SUGGESTE fﬂCHING SEQUENCE -
¢

1, “Assemble
tapes, scales, thermometers, etc.) and
objects related to this occupation

2 Discuss with students how to read the

tools.
¥ -

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 and 7.

<ceces~B....Test performance by using Section & of
“Testing Metric Abilites.”

- THE CENTER FOR VOCATIONAL EDUCATION

ric measurement tools (pules,

3

_can’add to the list of uses beside each metric tem1

 METRICS IN THIS 0CCUPATION  /

* Changeover to the metric systemis under way. Large corporations are already using "
metric measurement to compete in the world market. The metric system has been used in
various parts of industrial and scientific communities for Yyears. Legislation, passed in
1975, authorizes an orderly transition to use of the metrrc system. As businesses and

*, industries make this metric changeover employees will need to use metnc measurement

{
[

in ch related tasks. S , §

Tabl# 2 lists those metric terms which ar most commonly used in this occupatlon
These terms are replating the meaﬁu:ement unq}x used currently. What kinds of job-
related'tasks use measurement? Think of the many different kinds of measurements you
now make and use Table 2 to discuss the metric terms which replace them. See if you

v Info;metuon Sheet 2

99

@+



Metric Units for Stage Lighting Technology
Quatlty . o Symbal e
. {
. " millimetrs . vmm. Cable dmmetper +focal length; plugs and ‘sdaptons; hmp
e x L i dimensions; drill bit nm,length and diameter of holts
. ' : v and screws; wrench opemnp, dimensions of steel sheet,
' o pipe, and bar stock; lens size; wire thickness.
cotimte m . lstrument position; lght throw; spot size;color frame’y -
. co A : size; lens size; sheets of gel. ‘
. A | ‘ U ‘,
1 Length metre | ‘m Cabley ight throw, 5 }
- [ -
¢ Am /& ‘|~qum centimetre .cmz _Lons surface; stee] plate. '
2 nquaimetre}r} ."f’ Lighting area; orage space.
VolumelCapaciy s | cw Liquid cleaner,chemicals,pint; mesarement of
\ ) — - granular materials by votume,
. J ™
‘ e =~ ‘T PR |
cubic metre T Touring huci;dormandﬁlpplumw;.- :
M gram 1‘ i Imtumanh,dlmﬁm.oqulpment. T
: kilogram g .
Tempersture dogree Celsius °c. | Dimmer room, ghting instruments,
. *kelvin K- '\ " Color temperature of a light source. v
Roistunce’ ohms Q } Dlmmm;uble;colormodlmcondnctou;uitehu.'
Luminous Flux Jumen m - : | Amount of light emitted from a light source.
Luminous Bfficacy lumens per watt im/W \, Lamp efﬁcigncy. ‘ ~
+ " [Mumination . lumens per square metze lmlm’ Intenaity of light on given lcﬁnlm .
‘ L (aao called ux) G m o -
%°C = 273‘15 K;100 °C= 313, ISK\
%mmvocmom EDUCATION Tﬂbhv 2
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14

TRYING QUT METRIC UNITS

.
‘o, .
! B '\ .
— -
17 | | |
R B
y
P

| Tovgive you practice with metric units, first estima'be the measure- | .Estim‘ate Actud -
ments of the items below, Write down your best guess next to the item. — : f
Then actually measure the tem and write down your answes using the 16. Measuring cup (metric) 4
correct metric symbols. The mote you practice, the easier it will be. , —
17. Liquid cleaner container
g | Estimate Actual ‘ ‘
e . ‘ 18. Small box or package -
h ‘Length - —
| 2. Hand spn 7 20. Toolbox - * a
/\z: ‘ 3. Your height 21. Light control booth (
o 4. Ghid height | , ; ;
5. Distance between instruments - 22, Rortable dimmer ‘
6. Aframe ladder 23, Textbook
ey 7., Height of beam port A, Nickel' \
| 8. Length of cable , 2. Yousdt ,
.9, Radius of beam projector 2. Paperclp  ” W \
| \ ).
Area | 27, Package of gels
~ 10. Linneback projector slide . .
Pl ‘ 28, Alitre of water \
‘ | . .
11. Desk top | i L
19. Classroom floor -‘Temperature . /
29, Room 3
13. Sheet of gel ——
30. Outside
14. Stage platform - -
" Volume/Capacit -
15. Smgl bot{le 32- CO]d tﬂp Water . .
B v

mﬁcimtﬂ FOR VOCATIONAL__!DUCATION

~ Exercise 6
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LIGHTING WITH METRICS

4

.1’5

It is lmportant to know what. metric measurement to use Shbw © 19, Area of cyclorama
. What measurement to iise in,the following situations. -

L

Diameter of 18 gage cable

20 Distance Between first and secondh ‘
electrical battens -

9

Massof i feesellamp

21, -.f)epth of stage ’

Lo

. Diameter of pipe

99, Width of proscenium

Height of A frame ladder |

—

“

Distanceihgtween pins on pin
connector

M)ass of a carton of ca%le !

7
 Area of scoop gel frame

Diameter of prefocus base lamp

Maximum ovefall length of lamp

10.

Mass of a section of strip lights

g 11.

Light los with tee bue Rosco'

gelatin

"\ 12.

Bolt ength for handing lights

13.

‘Distance of light throw

14,

Area(ﬁf acting space

K

Mass of toolbox

16,

Opéning of wire strippers
‘ r

et .'17_4

-Width-of spot ]ightfbeam, onstage.| ...

18

Heght of gt tree'

e

| mcmm FOR VOCATIONAL EDUCATION
] Q ‘ ,‘ . .

Exercise7
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The student will recognize and use met-
ric equiv\alents.

¢ Given ametric unit, state an equivalent
in a larger or smaller metric unit,

SUGGESTED TEACHING SEQUENCE
1. Make avalable the Information Sheets.
~ (3-8) and the associated Exercises
(8 - 14), one at a time,

2. Assoon as you have presented the

Information, have the students complete |

each Exercise..

3. Check their answers o.n‘ the page titled
ANSWERS TO EXERCISES AND -

TEST. o § f

“Testing Metric Ablte.”

e

. There are 10 mmin each cm, s0 1 mm = 0.1 em (one-tenth of a centimetre). This means that .

/

METRIC-METRIC BQUIVALENTS

Centimetres and Millimetres

= =
m T ﬂunpm’lm,'uu‘nupm‘rmwu'mmminuuuunm
S 3458 123 4.5 ¢

/

[,: ‘ : >

/

Look at the picture of the nail next to the ruler, The nailis 57 mm long. This is 5 em + 7 mm,

7 mm=0.7 cm, s0 57 mm = 5em+ 7 im
Y o=hemt0em :
= §.7-cm. Thetefore 57 mmis the same as 5.7 eme .«

Now measure the paper clip. It is 34 mm, This s the same asdem+______ mm. Since each
millimetre is 0,1 cm (one-tenth of a centimetre), 4 mm = cm. So, the paper clip is

dmm= 3em+4mm j

=3em+0d4em | - 2
. Information Sheet 3

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

Now you try some,

’i “2) %mm= em ~e) 132mm = —m
b)883mm=_____em | f) 802mm = cm
¢) %4mm= om ¢) 1400mm = cm
d) 680 mm = m " h) 230Tmm = em =

Exercise 8
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i Metres, Centlmetres, and Mllllﬁletr%a

There ate 100 centlmetres in one mee. Thus o .

‘ Im= 21100cm= 200 cm,
Sme 3x100em= 300em,
Bm= 8x100cm= 800 cm,

" From yoyr work with dec1mals you should know that .
. i
one- half of a metre can be wntten 0.5 hﬁ!ﬂye tenths ofa metre)’
~ one-fourth of a centimetre can be written 0.25¢em

(twenty-five hundredths of a centimetre).

This means that if ifdu want to change thiee-fourths oP 2 metze to,
millimetres, you would multiply by 1 000. So

0.75m=075x1 000‘mm

/

't
\woxIOOOmm

t 1000
= 75x 100 ™"

,ﬂ"!

- T5x10mh

r 750 mm. This means that 0,75 m = 750 mm

%m = 36 x 100 cm = 3600 em. ¢
" N v{i‘ -
These are 1 000 millimetres in one metre, so v
~ 2m= 2x1000mm= 2000mm, S
(‘" Im= 3%1000mm= 3000 mm, Co
*. Gm= 6x1000mm= 6000 mm, ,
24m=24x1000mm-=24000mm. -

| ‘  Information Sheet 4
Fill in the following chart.

, metre imetre | millimetre
m m mm
1 100 - | 1000
2 200 -
3
9 S
5000
™ R
0.8 .80
0.6 . 60Q
d 85 . 2%
) o 148 .

3 . LT

'Exercise 9

THE CENTER FOR JOCATIONAL EDUCATION

L

'| wotked the same way.

‘11

(_: ot ' N ! ' L s
Millilitres to Litres | ..

There are 1 000. millilitres in one litre. ‘This means that |

2 000 millizes s the same as 2 lites,

3000 ml s the same as 3 itres, ;

41000 ml s the same as 4 litres, . . j
12 000 m is the same as 12 litres. P

8 . a e

!

Since there are 1,'000 millilitreg in each lifre, one way to change milli-
litres to litres is to divide by 1,000. For example,

. 100mls —m lmé- 1 litre.

And a a final exarhple.

00 :
== itres = 28 htres . g

8000l = B
™ " 1000 B3

‘What if somethmg holds 500 ml? How many ljtres is thls” 'I“ms is 5

500 ml =To0; ggg litre = 0.5 litre (five-tenths of a Iltre ). So 500 ml

‘ s the same as one hlt (0.5 of alte. .
Change 57 milllitres t0 litres.

57 mi= 1—‘0%-: litre = 0. 057 litre (fiftytseven thousandths of a

’ mre)“‘«g,ﬁ D e

\ ’
' ' .
-

!

.t R [ .
»

w L

|

_J

2 000 ml = htres 2) htres T
W ‘. ‘: \

Now you try some. Complete t he followmgchart )
! ) ,

mllhhté litres S
! (ml) 2l .
3000 \1;/\ C
6,000 N
o 8
11000
A [
10 e [~ 03 ’
o 700,
' > | 09
L)
oy 047
: W
Exercise 10

Information ‘Sheet 5.

3J
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Litres to Millilitres Kilograms to Grams |
, What do you do if you need to change litres'to millilitres? Remember, | . To change kilograms to grams, you multiply by 1 000,
there are'1 000 millilitres in onelitre, or 1 Jitre = 1 000 m, ‘ ' . E
o o 1 kg= 4 x1000g= 4000,
So, u | i 28 kg=23  x1.000g=23000g,
| . 07kg= 0.75x1000g= 750¢
o2 litres= 2 x1000ml= 2000ml, \___ ‘ )
T litres= 7 -x1000ml= 7000 ml, I Information Sheet 8
13 lies =15 x 1000 m] =13 000 ml, ; Complete the following chart.
0.65 litre = 0.65x1000ml= 650 ml. ' : .
— : J , . kilograms * grams b
4 - Information Sheet 6 ' kg ¢ )
. Now you try some. Complete the following chart, a L —
' : : i 7000 ,
: = s
'“l’.” " m;"“ 25 000
: | T .
- I :
8 00 : ‘ Lo
: o : , ; 1% Exercise 13
46 -, . | an
\ I Changing Unifs at Work = %
323 | Somé of the things you use in this occupation may be measured in
480 . Exercise 11 different metric units. Practice changing each of the following to
~ . . ———~  Metric equivalents by completing these statements,
Grams to Kifograms e ' _
There a§e 1000 'grams in one kilogram. This means that ¢ g; ;?50:]:] dzirflﬂi?ableis. d :"é
- : < © - |- c) 150 mm® color frameis - cm
2000‘ grfims is the same as'2 kilograms, | d) 400 g dimmer , kg
5 000 g s the same as 5 kg, . ) 0.25] of cleaning fluid i . m
a 700 g is the same as 0.7 k%, and 0 on, “.+ £ 1000 kg of lighting equipmentis________ -t
| ‘ 8 ) 500 mlof heat resistant paintis |
To change from grams to kilograms, you use the.same procedure for h) 300 mm projector with 1 , em
changing from millilitres to litres. ") 45em stoopls___ . mm
— /] 10 m measuring tape is_" o
B Information Sheet 7 k) 2400 mim wood panellengthis______*_em
Try the following ones. e . I') 2 cm bolt length is ‘ mm
- gams | Klograms o ©m Smlamp length is mm
8 B . 0) 2litres of water is -ml o
4000 4 4 ' ' - . |
, 9000 L ) - . ’ ! \
23 000 ‘ - - _ <O
8 .
300 ) , '
, 215 ' © Exercise 12 . o 4 1
/A,_ : JcthORVOCATIONAL EDUCATION ! F\“; | ' ExercisOM
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oA )
| SELECTING ANDUSING 1
- | METRIC INSTRUMENTS , TOOLS AND DEVICES

OBJECTIVE ’ Seleéﬁng an improper tool of misreading;a scale can result in an improper purchase

The student wil fec e and order, inadeqqate lightiqg, damaged equipment, o injury to self or fellow workgrs. For
instruments. tools. and d:fllcl esefor ml;e |, example, putting a §ix kilogram instrument (about 13 pounds) on a support designed for
sutement ta;ks o éhis oceupation | six pounds could cause a Serious accident. Here are some suggestions:

» f , \ . ) /
o Given metric and Customary tools, 1 Find out in advance whether Customary of metric units, tools, instruments, or
instruments, or devices, differentiate products are needed for a given task, -

between metric and Customary.

o Givena measurément task, select
and use an appropriate tool, in-

9. Examine the fool ot instrument before using it o

strument or device. ; 3, The metric system is & decimal system. Look for units marked off in whole
o Given a metric measurement task, judge r3umb¢rs, tgns x t?nths, Pudreds ot hun&@ths.
the metric quantity within .25% and |
m:asure :‘,“?m? %%ic‘cv&mg. o 4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa. -
SUGGESTED TEACHING SEQUENCE 5. Look for decimal fidctions (0.25) or decimal mixed fractions (2.50) rather
- , than common fractions (3/8) on,wire, drill bits, and wrenches.

1. Assemble metric and Cusfomary mea- ~ , ',
suring tools and devices (rules scales,, 6. Some products may have a special metric symbol such a5 a block M to show
oC thermometer, drill bits, wrenches, - they are metric.
measuring tapes) and display in separate ‘ | |
groups at learning stations. 7. Don't force bolts, wrenches, or other devices which are not fitting properly.

2. Have students examine metric toolsand
instruments for distinguishing character-
istics and compare them with Customary
tools and instruments. 4

3. Have students verbally describe charac*
B 7311111 SRR

8. Practice selecting and using tools, instruments, and devices.

..........

4, Present of make available Information
Sheet 9. . .
5, Mix metric and Customary tools or
- equipment at learning station. Give
studq;}ts Exercises 15 and 16
p

- Test performance by using Section C

- of:"“Testing Metric Abilities.” - \ o . ' j

THE CENTER FOR VOCATIONAL EDUCATION — )
FRE AR | Information Sheet 9
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WHICH TOOLS FOR THE JOB;

b,

MEASURING UP IN STAGE TECHNOLOGY

Practice and prepare to demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given

Yelow. You should be able to use the measurement tools to the appro-

iate precision of the tool, instrument, or task.

\ Select and demonstrate or describe use of tools, instrumenfs, or
devices to:

1.
Vo
3.

10.
WL

12, -

Calultethe esistance of No. 10 gagecale, 600 mIong,

Order Rosco gelatin for ten 20 cm instruments.
Find the ares of a circular acting space with a diameter of
800cm.

Estimate the length of cable necessary to wite lamps for a
full stage scene. ' ‘

. /. i '
. Calculate the distance needed to project an image 300 cm by

300 cm from a Linneback to the cyclorama,

Space lamps on a strip light.

. Determine how many solid state dimmer controls can fit

into a control panel.

Determine the diarieter of & lighted area.

Messure the stage space in view to the audience.

Adjust the height ofan nstrument o light an ator at 45°
Check proper temperature in the dimmer room.

Find the amount of wire needed to make up ten adaptors
of & specified type. '

:
4. Mass of 900 cm of cable | :

9, Mass of weights to counterweight

{ 11, Mass of alight tree base = -

e
For the tasks below, estimate the metric measurement to within -
26% %f;ctual measurement, and verify the estimation by measuring *
to within 5% of actual measurement. \

‘ \ Estimate | Verify

L Tegser height

~ . dize of ellipsoidal spotlight lens

3. Capagity“of & storage room

5. Width of proscenium opening

6. Distance from Light cove to
forestage

7. Select appropridte size wire for
500 W instrument '

8. Height of an elevated acting area
"

first electr{6-batten

‘ St
10. Diameter of & roundel wﬁﬁ‘

12. Diameter of 8pot on stage curtain

13, Lengthofabolt

14, Wrench opening size ' I

Exercise 15
THE CENTER FOR VOCATIONAL EDUCATION poo

Exercise 16
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| METRICCUSTOMARY EQUNALENTS -

o N
-l

"OBECTIVE
The student will recognize and use metric
and Customary units interchangeably in order
ing, selling, and using products and supplies in
this occupation.
o Given 2 Customary (or metric) messure-
ment, find the metric (or Customary)
equivalent on a conversion table, ¥

Given a Customary unit, 'stﬁte the te-
placement unit. '

 SUGGESTED TEACHING SEQUENCE

1, Asemble packages and containersof
materials. '

9.¢ Present or make available Information
Sheet J0 arid. Table 3.

3. . Have students find approximaté metric-
Customary equi_valents.by’7 using .
Exefcise 17. |

4. Test performance by using Section Dof

““Testing Metric Abilities.”

J -

v

, wmen FOR VOCATIONAL EDUCATION
0 \ »J \

‘%\

’

| 17, Bart 2 and Part 3.

lem~039inch  linch®254cm 1mi~02tsp . Iltsp=5ml
1m~328fet ~ Lfoot~0305m 1ml>007thsp  1thsp>15ml
Im~109yards lyard~09lm' 11~338flozc 1floz>206ml .
1 km = (.62 mile 1 mile ~ 1,61 km 11~42cps  leup>28Tml
lep! 0165qin  1sqin6§en’ 11%21pts 1pt=0471
' ;ﬁ"’* 108sqft  1sq ft¥0‘;h9 m’ 11>1.06qt 1qt~0.951
Im*12sqyd  lsqyd®08m’ 11202  1g>3.791
1 hectare = 2.5 acres lactex04hectare 1 gram~0.035 0z loz*28.3¢
| fom? ~006cuin- lewin®26demd. . 1kg®22h  1b 3045k

/ oy

\ i

During the transition period there will be a need fot finding equivalents between systems.
Conversion tables list calculated equivalents between the two systems. When a close equivalent -~
is needed, a conversion table can be used to find it, Follow these steps: '

|

"1, Determine which conversion table is needed. ;

2. Look up the known number in the appropriate column: if not listed, find nuinbers yoé;;
* " canadd together to make the total of the known number. ! ‘

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

* Tafile 3 on the next page gives an example of a metric-Customary conversion thle which
you cffPuse for practice in finding approximate equivalents. Table 3 can be used with Exercise -

Below is 8 table-of metric-Customary equivﬂénts which tells yoﬁ what the metric replaée
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The
symbol ~ means “nearly equal to.” , L

-

Lot~ 003w’ 1melrc ton>22050 1ton=002ke

1m’ > 35.3cuft
leuyd*08m’, *  1kPa>01d5psi 1psi ~ 6.895 kPa

1m’ *13cuyd
!

o ‘ '
*Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement, Division of Educational

Qdesign and Renewal, Ohio Department of Education, 65 8. Front Street, Columbus, OH 43215, 1975, j

Information Sheet 10
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~ CONVERSION TABLES
MILLINETRES 0 CENTIMETRES T0 INCHES FEETTOMETRES  © . | Memestoreer \
i m mm e i | mm o i | % m ton ['n ow |moow n ot m N
100 10 393 0 1 0.39 1 0l 004 100 3048 10 3.05 1 030 [ 100  328.08 10 3281 1 (3.
M on W |.m 20w | 1 o1 ow |™ 0% | ® 106 0 6% [ 2 ess2 [ 2 68
M ow oy [ w3 L 3037 o |30 S |30 aM | 3 o9 [a06 o5 | 30 - 9 13
W 0 1B 0 ¢ 1m €04 016 |40 12092 [ w0 1219 1 a0 s |0 md 4 p
. ‘ 500 50 . 19.68 % 5 1.9 5 05 020 S0 15240°) S0 154 5 152 | 500 184042 | 50 16404 5 16,40
/ 0 60 882 (e s ‘2% 6 06 ou W0 w8 | 0 mX | 6 1a [00 me% | 0 wess | 6 o 1989
WM M P W 1 e | 1 o1 om | % | 0 mm | 720 | %K [ 0 286 | ‘17
0 80 3150 ii 08 315 B 08 03t |80 2384 | B0 38 824 800 %8 | 80 247 [ 8 y B2
W me [T w9 gm 909 om (%0 MR | oW ne [ 9 an |0 oemme | w0 w9 2o
. 1000 30480 - 1000, 326084 S
moommonm.m-ao,a}g'mﬁu , ‘ '
FOOTCANDLES (Rouémgn) 0 LUMENS PER SQUARE METRE LUMENS PER SQUARE METRE (im/m?) TO FOOTCANDLES
t o't o Vel & bt | e & o’ (u) fe | mim® o). o
100 1080 : 10 08 10 11 1000 926 100 9.3 0. 043
150 820 | 162 R 1500 139 | 100 U I T
200 A0 [ 2 216 20 - n 2000 1882 200 . 188 2 19
g o —m [ 7y ‘ 2500 218 % w1 2 23
300 200 | 30 a4 ‘80 ) S 3000 ms [ w0 s 30 27
@ 4320 | 40 'L R T @ ) 8704 400 no ) A
500 800 50 540 5.0 M 3000 4630, 500 %y | 80 - “w
W U e e 60 . 8~ | e w8 | 6w w6 | 60 TH
100 O |0 e wWoon V[ 7000 88,1 100 64.8 (I 65
L. ... 'y e BB 180 B8N 8000 [ ZT LN b S 71 S S Sy R
800 o120, | 90 872 9,0 g 5000 L I ™ 8.3 ) 8.3
—_— ‘FTT,'} .
THE CENTER FOR VOCATIONAL EDUCATION ' . . | ~ Table 3
A
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D
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ANY WAY YOU WANTIT *

P

1. Youare working in a theater as a lighting technician, ’Witix\{;a B

change to metric measurement some of the things you ordet,

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 Customery units. To develop
your skill use the Table on Information Sheet 10 and give the
approximate metric quantity (both number and unt) for each of
the following Customary quantities.

Customary Quantity

Metric Quantity
.4) 4qts.of cleaning fuid o

}

b) 6in. lens

¢) 20£t cable

d) 121b. instrument
e) 1/2in. cable \
f) 8ftpowercord
~g) 1in. lens brush

h) 50yd. roll of tape’
i) 18in.drillbit . |
i) 4ftbySttpenel v
k) 10ft projectedimage | .
“1) 81. oz of libricatingol | .=
m) 3 t. spot on acting fpace -

9. Use the conversion tables from Table 3to convert tﬁéj'following: \
]

m

a) 125mm in. ) 1501t
b) 150 mm in. lg) 550 Im/m’ fc

c) 8dem i, [n) 2500 bmjm’ fe

4) flm ft,  fi) 30fc Im/m?

) 10m i) 64fc Im/m?

13
1

&) 1paint brish, 2 in, width
'f) One 12 . metal measuring tape

'3, Complete the Reqmslt]on Form usmg the 1tems listed. Convert

- the Customary quantities to metic before filling out the form. \
Complete all the information (Date, For, No., etc.).
Order the following stage hghtmg supplies:

"a) 1pt. of lens cleaner | o |
~b) 1spotlight lens, 6 in. by 9in. -

¢) 1scoop, 18 in. diameter
d) 6machine bolts, 1/4 in. by 2 n.

REQUISITION

Date___. .

For . ) /

No.
' Deliverto

av| o | mM

; .‘/'iRéqUest,edby o
" | Approveg by

_ A B

Exercise 17
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SECTIONA 8. The correct way to write twelve 11, Eetimate the length of the line Use this conversion table to -
d milli is: / : estions 15 and 16,

1, One kiogram is bout the mass thousand mnﬂxmﬁm iB: ] segment below I 0 answer questions 15 an .
ofa: ‘ \\u\ (A} 12,000 min, ik e e -
(A] nickl ' B) 12000mm ) gams - - = -

k ' ‘ B] 6 centimetres : e 0.
) pplesed C 0] 12000mm [B] 6 entime ;7 ;gg gg; ‘, ;g g ;‘g |
: : ' (C} 40 millimetres ‘ ol '
[C] basketball , (D] 12000mm " . \ . |s00 118 0 118
. ‘ ' : D] 14 pascals’ ‘ ‘
(D] Vollswagen “Beetle” , (D] ldpuscals, 400 1614 | 40 157
p _ SECTIONB s | 500 1068 | 50 197

2, Asquare metre is about the ) , ‘ . v , ggg gggg gg ::g

weaof: 7. Aboard 20 centimetzes wide i+ 12, Estimate the length of the line w0 -
ol has 2 width o DT egment below: ) 800 8L50 | 80 315

[A] this sheet of paper (A] 900 millinetres o ‘ l ’,, \ 900 3643 90 354

[B] 2 card table tOp‘ [B] 2mmimem — ) [A] 10 milﬁmetru | Q .

[C], & bedspread (C] 2000 millimetres .+ [B] 4 centimetres . L

(D] & postage stamp 0] 02ialinee O] 4 paers | 15:_'{%eeqmvdentof 150 mm i:

* A SN o , " [A] 150in.

8. Bolt and wrench sizes are

. e : -{D) 23 milligrams
8. Alength of cable 2 metres long _

~ givenin: SN . : L [B]‘lﬁin.
\ [X] milllitres - . * SECTIOND [C] 5.91{:'.
' ' [A] 200 millimetres « e e in g
(B] miligams  © “S4 - 13: The metric unit for liquid messure [D]" 394,
‘ b [B] 2 kilometzes .~ which replaces the fluid ounceis: - '
[C] m:lhpetm T 20centih3 etres . " [A] g Ly 16. The equivalent of 610 mm is:
' ' . 4
(D] puscls © " [D] 200 centimetres R (Al B8 |
4 Ligid demen wouldbe ey o ) hewe V- Bl 40, |
emured in: BERE . ' (C] 6in
MeRHIred I o e D] miliitr . - in.
[A] miltres . 9. For measuring milltres you : N . 0] 6tin
, S would use a: : ‘ 14. The metric unit for luminous efficacy '
C] centimetres ' B] wle; | [A]. pascals per square metre
(D] prams . : €] sede i (B] footlamb@per{sg:m:metre .
5. The correct way to I'write twenty , '[D] measufingewp ' “[C] obres’ , s .. '
grams is: ‘ o o (D] lumens pér squate metre .
[A]- 20 g 10 Yo mesiing mefe you woul S S, A
‘ ‘ ‘ v '
[B] 20 G, W p
I€) 20 B] measurin(lcup, ' ' o o o -
D} 20 A _ |
[ l g [C] tape ) s ’ ’
(D) scale '
| “'-;
4 ﬁ ,
TION "
I FHTERFOR VocATONAL EodeA TESTING METRIC ABILITIES

53



.l!%__ .! :
’.

4

| o "
. ANSWERS %@XERCISES AND TEST
. y Q - B ’ |
. RCISESITHRUE ¥ Byorcie 10 \ .. Exercie 13 ‘ Part 2,
h% afnswers depend on the items = 'a) 192
udd for the activities. . | mililitzes | litres ilograms grams wald
X, e PR LT b
EXERCIT , e , ¢) 368in
Currently accepted mettic units of 3000 | 3 - 7008 d) 167321,
. measurement for each question are 6000 | (6) | 11 (11.000) e) 360.89ft.
shown in Table 2. Standards in each R (25) 25000 ) 46.0m
occupation are being established 2000) | (14 04 [{0) 7) 509t .
_ -now. g answers may vary. T 063 630)] h) 28158
_ EXERCIES 300 SO S R VL
» a) 26em ¢ 132em 100 | (0.) Exercie 14 R j) 691lm/m
, .b)) 53.2@ f) 88.2cm (900) | 0.9 Lxercte 2 P
¢) 94cm g 1400cm 20 | (029) ] a) 5m &) 30em
d) GSﬂQcm - h) .230.7em " (410) | 047 /. b) Bmm i) 450mm
EXERCISES § THRU 13 DL ] O] ) 15em’ ) 100em pg
"Tables are reproduced in total. An: Eﬁ reise 11 o 4) .(21.40kg lk ) 340 o a) 047lire
swets are in parentheses, ' ("L"" o ¢) B0mt 1) 20mm b 15,94 em by 22 em
Lo | S| litres | milllitres) B m 150 mm - - D) 0.2 CIDY 440
Exercise 9 - 4 ml g) O5lite n) 2000ml  ¢) 45.72em
' : : t: —— : *d) 6-0.635 cmby5.08cm
metre | centimetre | millimetre 18000 | : ' ) 08
1 100 | 1000 |4 (49,(%3)_‘ Theanswers dependon the
7 30 | (2000) (3%)4 32(200) items used for the-activities.
3 300 3000 ' | |
T 1 :90(3 ?(9 oo I N | R -
O T s D R AU . TESTING METRIC ABILITIES
2 Part 1, ,
L (00 T (00 - petiers . S e 9D
08 01 80 —— a) 380litres h) 45.5m 2 B 1. C
). 6 T G 0] [gaw |Wogaw] b) 1BMem i) 03Bem 3 C: 1L B
(0.025) 95 | AR g kg | ¢) 6lm. ) 1L2mby ' 4 A | 12: A
(0148) 14.8) 148 | . 00 T d) bdkg 244m ,.'.5. D 18 D
o ——— 00 O 1 f) 244m 1) W6Bmit T A 1. C
: | ' 23000 | (%) g) 254em\ m) 096m © 8 D 16 B -
) 5 50001 |8 - | . =
. . | ~\ 300 [ 103) . e

o

/ C 275 | 7(0.273) : = :
w " YHE CENTER FOR VOCATIONAL EDUCATION , + {15, GOVERNMENT MRINTING OFFICE: 1976-757-063/6249 Reglon Mo, 511 |
. | B b . | - ‘ - ;




SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE NEASUREMENT TASKS

INEXERCISES 1 THROUGH 5
, (* Optional)
LINEAR . MASS
Metre Sticks ~~ « Bathroom Scale
Rules, 30 em *Kilogram Scale
Measuring Tapes, 150 cm *Platform Spring Scale
*Height Measure ” 5&%}’“@
*Metre Tape, 10 m 10%g Capacity
' Balance Scale with 8-piece
"I‘mndle Wheel et
‘ Afea Measurmg Gl'ld ' tSpring Scale, le Capacity
 VOLUME[CAPACITY TEMPERATURE'
*Nesting Measures, set of 5, s
“50nl-1000mi - hetmonele
Economy Beaker, set of 6,
" 50ml-1000ml
Metric Spoon, set of 5,
Iml-25m
Dry Measure, set of 3,
50,125,250 ml *. -
Plastic Litre Box
. Centimetre Cubes
] | (

THE CENTER FOR VOCATIONAL EDUCATION

The Ot State Umumfw + 1960 Kenny Road + Columbus Ohie 43210

/

L]

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED 70 COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

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

.

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

cotter pins, ete.

Drill Rits—Individual bits or sets, 1.mm to 13 mm range

Vemier Caliper-Pocket slide type, 120 mm range

Micrometer—Outside micrometer caliper, 0 mm to 25 mm

range *

Feeler Gage—13 blades, 0.05 mm to 1 mm range

Metre Tape-+50 or 100 m tape

G. Thermomefers—Special purpose types such as a clinical .
thermometer

H. "I?&nture Devices—Indicators used for ovens, freezing/

Saow=

e R <2

coolmg systems, ete. -
Tools—Metric open end or box wrench sets, socket sets,
hex key sets _
Weather Devices~Rain gage, barometer, humidity, wind
velocity indicators \

: P{cemure Gages—Tire pressure, air, oxygen, hydraulic, file]
e .

P S Lo

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 items may be obtained from local industrial,
hardware, and scfiool suppliers, Also, check with your school diserict’s
math and science departménts and/or local industries for loan of their
metric measurement devices,

lMeasuring devices currently are not available. Substitute devices (i.e., thermometer)
may be used to complete the measurement task. ‘

Tools and Devices Ligt

‘5'71_"'
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