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- instructional fpackage contains performance objectives, learnisag
activities, and.supporting "infotmation in the form of text,
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included. At the back of the package ‘are objective-based-evaluation
-, items, a page of answers to the exercises 4and itests, a list of metric .
materials needed for the activities, references, and a list of e .
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»v -individual teaching and learning styles, e.g., independent study, &
small group, or whole-class activity. Exercises are intended-to ~ o
facilitate-experiences with neasurement instrumenfs, tools, and
devices, used in this occugpation and, joh-related tasks of estgwating 4
M) * and measuring, Unit I, a general introduction to the metric system of -
measurement,; frovides informal, hahds~on experiences for the '
¢ - students. This unit ena?}es students to become familiar with the o
basic metric units, thefr symbols, and measurement instruments; and
to develop-a set of'mental referénces ‘for metric values. The metric
system of notation also is explained. Unit 2 provides the metric
terms which are used.in.this occupation jand -gives experience with
gccypational measurement tasks. Ught -3 focuses on job-relate&hmetric_
equivalents and their~relationships. Unit 4 provides experienge with
recognizing and using metric in§truménts and tools in occupational,
measurement tasks. It also provides experience in comparing metrics
and cugtomary geasurement instruments. Unit 5-1s designed to give
s;udenfg practice in converting customary dnd metrjc measurements, @
skill congidered useful during the tramsition to metric in each |
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 TEACHINGAND LEARNING
'THE METRIC SYSTEM -

.. This.metric instructional package was designed to meet job-related
: metnt 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 classrooms in different parts of the United States and revised before
' dlstrlbutlon . , '

Each of the. five units of instruction contains performance objec-
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 evaluatioh i

items, a page of answers to the exercises and tests, 2 fist of metric

‘materrals needed for the activities, references, anid a list of suppliers. .-

Class'hom experiences with this 1nstructronal package suggest the

" following teachrng learning sttategles

1. Let the hrst etpenences be fnformal to make learnlng the metric
system fun. Lo ‘

2, "Students learn better when metric units are compared to familiar
Comparing . *

N

objects. Everyone should learn to “think metric."”
metrrc units to customary units can be confusrng

. Students will learn qulcl\ly to estrm‘ate and measure it metnc nits
by “doing.”

4. Students should have e\penence with measuring activities before
getting too much rnlormatron

Move through thee unlts' in an order which émphasizes the sim-
+ plicity of the metrlc ‘svstem (e.g., length to area to volume)

s,

| 6. Teach one concept atattme toaxordoverwl;elnungs}udentswrth
1 400 much materral .

bnit bnit 1,152 general int troduction to the metric system of measurQ

ment whrch provides informal, handp-on experiences for the students.
*This unit’enables students to become familiar with the basic metric

unlts their symbols, and measurement instruments; and to develop a

set ol mental references for metric values, Thé' Jnetric system of nota

EKClsexplalned B

'r
l{ L %t

Unit provrdes‘ the metric: terms which are used in this occupat ion

and grves experlence wrth occupatronal measurement tasks.

Unit 3 focuses on JOb related metric equwalents and their relation-
ships. | :

Unit 4 provides experience with recognizing' and using metric

~ instruments and-tools in occupational measurement tasks. 1t also pro-

vides experience in comparing metnc and customary measurement in-
struments ; ‘ S

Unit 5 is designed to give students practice in converting custom-
_ary and metric measurements. Students should learn to “think metric"

~ and avoid comparing customary. and metric units. However, skill with

conversion tables will be useful durmg the transrtlon to metric in /each
occupatton -

Q .
i

t4.",

Using These lnstruc,tional Mat’erials*“ S

»
]

Tlhs package was desrgned to help students learn a cote of knowl:

* edge about the metric system which they will use on the job. The
exercises faciltate experiences with meagurement instruments, tools

and devices used in this occupation and job- relatef} tasks of esumatrng
and measuring,. -
13 ‘

- This in. urtional package-also was designed to accommodate a
variety of ind:vidual teaching and learning styles. Teachers dre encour.
aged-to adapt thes> materials to their own classes, For example. the
‘information sheels may be given to students for selfst udy References
may be used as supplemental resources. " Edercises ‘may be-used in inde-
pendent study, small groups, or whole-class activities. All of the
materials can Toe expanded by the teacher.

foria § Cooper

~Joel H. Magisos*

ditors .-
) Thvs publlcanon was developed pursuant 10 contract No OECO 749335 with the
Bureau of Occupational and Adult Educaion, U S, Deoartment of Heaith, Educa
~non and Weitare However, the opimons expressed herein do ot necessanly
refléet the positon o pohicy of the US. Offie of Education and no offcal
cndprwmenl by the U'S Office of Education should be inferred.
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SUGGESTED TEACHING SEQUENCE *

1. These introductory exercises may require - ||

two or thtee teaching periods for all five
areas of measurement, ‘

9. Exetcises should be followed in the order
i ‘given to best show the relatlonshxp
- between length, area, and volyme.”

3. Assemble the mettic measuting devices
(rules, tfapes scales, thermometers, and |
measurmg containers) and ob]ects to be
measured.*

4., Setup the equ’ipment at work stations
for use by the whole class or as,individu-
alized resource activities,

)

6. Present information on notation and -
make Table 1 available,

Have the students estir;late, measure, and
record using Exercises 1 through 5,

‘7.‘ Fotlow up with group dlscussmn of

&

’
ERAL

\

actmtles ' , o
y .

¢ ’

- ‘Other school departments may have devices which *

: cangeused ’\Ietncsupphers are listed in the reference ,

section. v

’

~nle CENTER FOR VOCATIONAL£EL/CATION
: T

Voo

)

Litre and metre can b sp?ed either with an -te ot -er ending,

1 —
N "+ . Information Sheet 1

The student will demonstrate these skills for the Linear, Ares, Volume or Capacxty, Mass, and
Temperature Exerclses, using the tefric termis and measurement devices lsted here.
N\ . | | v vy '
' 4
- T
EXERCISES
S ORI % YOI B X RL N A A R U .10
1. Recolnize and uge the millimetre {mm) | square cubigeepti- v [ gam - -(g) degree Celrius
unit and ite symbaol for: ' cenumetre metre (cm_'ll . 0y
. centintetre (cm) (cm ) ; " | kifogram (kg
2 Salect, wa, and read the ‘ || cubiemetre \ '
wpproptate mesnuring | metre  (m) | squwre . hm’) . N
instruments for: , metre )
o / mh | e () '
37 Suteorshova ‘ \ . ® J‘
physical reference for: millilitre (ml) '
B _ a. ' ‘ . S ,
4. Eatimate within 25% height,width, or theareaof |- cepecily o[ . ‘the mass of objects | “the temperatufeaf
of thcluel meure length of objects agivensurface| containes ingnms and kil | the air or ¢ liquid
) . ' " e : ' .
-‘ Ve ., R
5. Red comectly metre stick, metric I cuurements- | o kilogram scate A Celsius thermometer
’ tape measure, and ohgradvated . | and a gram scale .
. metric rulen : vobime menur- 4§
, ' . ' ing devices e
; : — —
RULES OF NOTATION o ) ;
1. Symbols are not capitalizel unless the unit is a proper name (mm not MM) :
' A
2. Symbols are ot followed by penods (m not m, )
3. ' Symbols are not followed by ang for plurals (25 g not 25 ).
4, A space separates the numerals from the unit.symbols (4 1 not 41)
5. Spaces, not commas, are used to separate large numbers into groups of three
digits (45 271 4527 km). - - :
A zero prebedes the depimal point 1f the number is less than one (0. 52 g not .52 g).
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METRIC UNfTs;*sﬁBoi,s, AND REFERENTS

v

Quanity Metrie Unit Synbol [ Uselul Referents ' .
Length '~ |.millimetre | mm Thickness of dime or paper
o . oo clip wire
" | centimetre y [em | Width of papér clip
metre m’ Height of dogr about 2 m
kilometye 12minu ¢ walking d_istmipe
Area quae - - Ares of this%ace '
| centimetre ! em® . ‘
— p 4
\ square metre m’ Area of card table top
hectare, hg» " | Footbal field including sidelines
| and end zones - ‘
Volumeand | milltr ml | Teaspoon's5 ml
’ Ca?aclty C | litee ! i | Alittle more than 1 quart
¢ i / CUbiC e , . * ‘
centimetre om’ Volume of this container .
S
'| cubie metre m ‘A little more than a cubic yard
b { :
Mass - | milligram mg Apple seed about 10 mg, grain of
' ' salt, I mg - ' -
5 kg‘fam Nickel about 5 §
¥ | kilogram (kg | Webster's Collegiate Dictionary
T
.metric ton Wl . “f
‘ oy ,
(1 000 kilograms) 1t | Volkswagen Beetle
B ¥ E iL o )
. , ,4
\
) yd
THE CENTER FOR VOCATIONAL TION
e ' Vo ' (
) v " ’\
. . P . \

k]

i

' 'v- ‘. ) N .. .u;':‘,ulw R
. METRICPREFIXES' " "~ &,
. ’ ‘ ' v : iv ',' I ‘_:;h‘ "‘ ) v
. | ' b s,
Multiplesand | T
SUbl:Ultipl“ Prefizes ’v' Symb‘dl‘, Y B X
0000105 | mep (o) | o ML
1000=10% | ko (5) RS
. 100100 | beeto WD) | b R
=10l | doa i) | Ca)n
et [« 0 | el
Bawe Uit 1 =13 \ |
w 012107 | deci (def) 4
0012107 | cemtifbrtl) | -
o=t | milinit) | m ]
0000001 =10 | micro k) | - K
Table 1<b
' A - ‘
ST A R N
' £ L
¥ .
L@
,‘l
> |
) b
P
A
f
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LINEAR MEASUREMENT ACTIVITIES -

| Metre, Centimetre, Milllimetre :

’
b ‘ \
"

I. THE METRE (m)"
L y

b A DEVELOP AFRELING FOR THE SIZE OF AMETRE

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
~ . thestick. Withyouro.
hand, touch yourself «-.cre
the top of the metre'stick
comes on you, '

5 v

THAT IS HOW HIGH A METRE I8!

R ;o

"9, Hold one am out straight

,at shoulder height ¥ Put
, the metre stick along this
~  amuntilthe end hits the
A .. end of your fingers. Where
s the other end of the
metre stlck" Touch your- L
self at that end. - f
- 3' ‘
4,
\ . 5.
X "6

Ny J
"3, Choose a partner to'stand 4

-
A

. at your side. Move apart! »\
50 that you can put one ~ *
d of a metre stick on
yo rpartnérsshou]der
and the other end on
your shoulder, Look at
the spage between you.

THAT IS THE WIDTH OF A METRE! !

DEVELOP YOUR ABII,ITY' TO ESTIVATE IN ME’I;RES

Now you w'i]l improve‘y‘our ability to estimate in metres.
Remember whete thé length and height of a metre Wes on your

"body.

For each of the followmg 1tems /

and write the answer in the ME ASUREMENT column
Decnde how close your estimate was to the actual megsure If

your estimate was ithin 95% of the actual measure you are a
“Metnc Mawel o,

3 " Estimate Measurement Wote You?
R ~(m) “(m) . A
Height of door knob |
from floor.  * . -
Heightofdoor. + - .
' 'Length of table. '
Width of fable. _
Length of .
this foom. [ / ‘ ' { !
Distance from ,
~ you to wall, e .
‘o Exercise 1

(continiied on next page)

Estimate he size of the items and write you\f%b‘gte in }he .
- ESTIMATE column. Measure the $ize with your metre stxck} N

i1



. . . \ ' N ./ af
R L s A R
L THE)CENTmﬁRE,(m) S L TEAETR el ¢ ;g E
f’ ‘*‘ ' . ‘ ‘I - ' " 3 ) . ¢ " \ /4 ’ .
There ar IOB‘cenhmetres in onemetre lfthere are4metrp< and '_ ~ There’are 10millimetres in one centlmetre Whenameaeurement i
3cent1metx‘es youWnye403£m[(4x100 em)¥3em= 400em > 2ceht1metresand5mlthmetres you writg 25 mm[(2\(10mm) .
+3Cm] Y A N T +5mm 20mm+5mm] ereare1000mmm1m )
it h\ ) < "3‘ ) f
A DEVELOPA@EELING FOM{tE St.ZE OFACE\ITI‘ﬂETRE . A DEVELOPAFEELING FOR THE ¢ SIEE OF AMILLI'METRE g
; v et "\ o ‘ _ . ' o v
Lk Hold themetnc ruler agamrst e idior your thumbnell Usmg apuler mar‘L(edJn mtlhmetres » Tedsdre: O
. 7 o . ~ ’ '
'." R 'HQWWIA& s lt cntf "gl i ‘.f"' ~ L 1 Thtchness of’apaper chp w1re ‘mmo
f'; 9 queasureyour thumb from the 1rst] it to. the end ' / 5, Thtekness ofyour i gernatl ‘ -i— wo .
S A e T Wit you ingermal. !
"4 N Usetherhetncrulertofmd the w1dthof yourpalm "/ oyour ngema mrh o
‘ N 1 ‘ em ‘ 'Y Dtameter (WIdth)of atotn ___mm
5 . \ ! , / " wm . e
4‘ Measu%ourmdex or pointing finger, How Iongtsu" KX Diameter (thicknest) of YWweﬂm' _m,
' m . . ‘ + 6. Width of a postage stemp o mm
"5, Measure your wrist wnthatape measure. What 1sthe dlstzmce -~
S aromtdtg‘ -em, ‘ e ’
, t S v cLoaa ' : | :
-8 e fhe ape s o find jour v . ———* B DEVELOP YOUR-ABILITY TOESTINATE IN MILLINETRES
‘ B. DEVEL@P YOUR'ABILITY TO‘ESTIMATE IN CENTIMETRES . " Youarenow ready to estimate in mllhmetres For each of the-
e following items, follow the procedures used for estimating in o
« You are now ready to estmtate in centimetres. For each of the metres
followmgﬂm follow the procedures used for esttmatmg in f , How Close
metres. A o ‘Estimate Measurement Were You?
by : S How Close - (mm) (mm)
- Estimate Measurement Were You?. 1. Thickness ofa
. y (cm) (cm). . nickel. ‘
L thiength of a paper 2. ‘,Diameter(thickness)
s o " ofabolt. :
2. Diameter (width) o 3 Length of a bolt,
- e\f acoin, k . "
¥ 3 Wdthofa = 4. Width of a sheet
postage stamp. _ ' & paper )
i Lenghofa :Y \ 5. Thiickietsspfahdard' , ' :
pencl . ordesktop. —
19 5 'Widthofasheet o Ihkesala 7
- ol piper. - G o o , —
;- ' SR
Fh FOR VOCATIONAL EDUCATION I - Exercise 1
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’ ! . ’r . “':\ R ' "ot '
| .\' . . * ' E b } e
AREA MEASUREMENT Ac'rrvrTrE‘s R SRR
\ B. DEVELOP YOURABILITY TO ESTIMATE IN SQU!RE
’ o * CENTIMERRES -
Square Centrmetre Square Metre .~ 3 , -
: S % : R . You are riow ready to develqp your abr]rty to estmt'ate :
! o= 0 insquare centimetres. | r
VHEN YOUDRSCRIBEJHF AREA OF SOMETHING YOUARE - ., . A r
SAYING HOW MANY SQUARES OF A GIVEN SIZE [T TAKES TO | , Remember the size of a }quage centimetre,/ For each of the
_ COVER THE giRF ACE, .o \ _ . ,’ following items, follow the procedures used for estm@tmgrn "
\ : \ 3 o . r \pﬁres .
* THE SQUARE CENTIMETRE (cm?) ot ] i‘r," (PR ! How Close
4\ Wé | J ] . Es nate Measuenent  Were You? |
EEVELOPAEEELINE FOR A SQEARE CENTI TRE /h e () "\( /y | /
. 1 ‘Takeaetearplas 1cgr1d g use theg’rrdanpageﬁ // R 1" Index card / —~ 71 —
. 2. Measure the lengthand width of pne of ¢ hese§mall - " 2. Book fover. ‘ : ~
’ N squares wrthacentrmetreruleb/'\ 3. Photograph. . — . {\e A
THATIS ONE SQUARE CENTIMETRE' Y 4 Wndowpmeor et
. ; A desktop. o A I .
3. Place your fingemail overthegrrd Abouthow many ! ' " L \ ‘ e
\squares does it take to cover your frngernarl" ‘ o S ' (s .
'j Cﬂr ’ ,f ‘ | + 9
o 1L THE SQUARE METRE (m')
4, Place a coin ovey the grid. Abouthow many squares .
. does it take to cover the oin?- ,rcm’ A DRV VELOP A FEELING FORASQUAREMETRE
5. Place a postage stamp over the grid. About how many R
squares does it take to cover the postage stamp" , v 1. . Tape four metre sticks together to makeasquare whrch
m ! oS ‘ : 1sonemetre longand one jetre wide.
6. Placean envelope‘overthe grid. About how many . 2. “Holdthe square up with one side on the floor to see how
squares does it take to cover the envelope" ' big it is.
e m? L ey, -3, Place the square on the ﬂoormaco v/ Step back and .
. 7. Measure thellength and wrdth of the envelope in centi- . look. .See how much floor space it covers.
n  metres. Length om; width am 4 Placethesquage overatable top or desk to see how
Multiply to find the area in squafe centimetres. ‘ muéh space it ¢
r emx _.__em=___"_cm'. How
close are the answets you have in 6. and in 7.7 5. Place the square ainst the bottomofadoor See how
S . EU\ ' ~much of the door it covers. How many squares wouldrt
: takAto cover the ddor? . m? :
\ _ | . " THIS ISHOWBIGASQUAREMETRE]S!Q L
P . oo ?
m:mmnmvocmpm EDYCATION _ : /\ o A EXQfCiSB 2
b : oy SR (corrtirrued on neri page)
M K - ' 5



L 4
. : ' . -
[ . ) ’ ) < ) . t t ’ .
. ' oo ' ! L
' ' ' . v

\&? o . )
N 5 DEVELOY YOUR ABLLITY 10 ESTIMA/TE IN SQUARE ~ ~ CENTIMETRE GRID* - LK‘X-
METRES: - | N .- ‘ .

. . . R “ -
are now ready to est1mate in square metres Followthe - ] B I A B i '

&procedures used forest1matmg in metres, " o I I ‘ : |

; P ‘ : . a
. N ow Close - '

« Estimate Measurement Were You?

- (o) (m*)

v 1 DOOY.I ' S _ . .
2.1 'Fu)llsheeto\f‘v ' E _ . . T S
newspaper. " W . | _ L ‘
e e ST TR TR

1 Foor. . b ;o —TT - T T
5 all o / A o O

6 Wallcha:torpggﬁer :gf ‘ ';o - *’ ‘, o | ) l‘. | """/). L

- /—.\ 3
¢

LY
—

L 3

A

’ 7. Side of file cabme

S . ' t | -~ \
4 . 1.
' . "1' .': s
. 3 J od
\ ! /“ / i ¢/
N ' D > / \% : ’
|“ ' v
. ’ ¢
v 'J’\\ A
. !
A !
| | 1
T ; 7 \“l.

- Exercise2 !
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VOLUMEMEASUREMENTRCTVITIES o . h

Cubic Centimetre, Litre, Millilitre, Cubic Metre - o " |
\ . . . ¢ . . ' ) , . . . ) ) “//,‘,_"5 L] P ’
. ‘;' ' v\ $ ! - | , l\“ ‘;/"; . . ) \
L THECUBICCENTIMETRE(cm) o L, A S
/ © oo LB DEVELOPYOURABIL%TYTOESTIMATEINCUBIC
L DEVELOPAFEELII\G FORTHECUBICCENTIMETRE o CINTOETRES o

\ ] . .n).‘
n A L

1. Pick up 4 colored plastc cube. Mbsure s leng‘th, You are now ready to develop your abily to estnmate
K\eight, and width in centimetres, ) in cubic centimetees. ' '

" t4 UhTISONECUBICORNTDETRE! « . N |

J .

Rememter the size ofacublc’:centlmetre " For each of
 the follotying items, use the prpcedures for estlmatmg in /é

v ’

2, Find the volumé of aplaswitre box. r' 4-:3

o

a. P]aceaROWofeubes against the bottom 0 o side How Closg
of the box. How many cubes {itin ther ____ Estlmate Measurement Were You?
(cm3)" {em?) ,
b. Place anothér ROW of cubesagainst an ajoining slde ™ ¢ \ o v,
of the box, How many rows ft inside the box ] ndex card flle A
to make one layer of cubes? - : | ,box " g ——— T
. , S < ] ' e N
v | How many cubes in each 10 . 2. Freezer contaner, ———— - l _—
< How nmny‘cubesinthelayerin the bottom of the | \‘\'23- Paperc box. ' )ﬂv -
e box! . . & T4 Bowof staples. IS : ’
c. Stand a RO of cubes up agﬁmstthemde of the bo N | A C
| How many LAYERS would fit in the box? ___ II ’I‘HELITRE ) o - ﬁ:o . | ,& |
. How many cubes in each layer"_____. | : ORALITRT N |
-’ F . ] .
// How many cubes fit in tHebox altogether?___* A DEVEL PAFEELING & . C \
. 'THE VQLUME OF THE BOX IS CUBICH - 1. Takeaone htrebeakerand fill 1twfth vatet, . '
: - CENTRETRES, | ' ” " 9. Pour the water into paper cups, flllmgéachasfullasyou |
‘d. Measure the length, w1dth and height of the box in * / o usually do. How many cups do you flll?‘ '
centimetres Length,____cm; width___ oy N THAT ISHOWMUCH 1SN ONE LITREL\ |
height _ em. Multiply these nuyxbers.to‘ﬂfmdf : v X
" the volume 1n cubic centimetres. IR 3. Fxllthegre container with rice. L |
O mxemx___eme i oy b THATISHOVMUCHITTARES TO FILLA ONE
Are the answers the sagge in c.and d.” - LITRE CONTAINER - \ . 3 y
) - Lo : )
THE csmnsonv?cmomeoucmon oy B S o ExerctseS
) . o | V. " (continued on next page)
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Y B DEVELOP YOUR #BILITY Te ESTIMATE LITRES

\/J You are now ready to develop your abi.(y %o estimate i
~ litres. Totite two and one-half litres, you write 2.4, or-
“ 95 litres/ To write one-half litre, ou write 0.51, or 0.5 j
' utre T» weite thand‘ three-fourths litres, you write

‘” ) .27510r2751rtr£ e L
For each of thp following 1tems use the procedures for
estlmatmg in m‘etres .
How Close

"y
e : w ~ E t}mate Measurementy, Were You?

ot L0 { v
. L Mediumsize | o

c, freezer container. - _
¢
' \Kj' Large freezer , |

. containgr. -
3. Small freezer \ :
- container. \ o/
| ' s Ty
4 Bottleorjug. . — = v;i
I THE’MILLILITRE (ml) ‘ o
v

v ahtre1s500m11hhtres or 0.5 litre = 500ml. .

There arefOOO milliitres in” one MOO ml = 1 litre, - Half (/_ / o

A" DEVELOP A FEELING FOR A MLLILITRE /{f )
™. Examine a centimetre cube. Anything which hold)s '
1cm’ holdslml

.. 2 Tl mlllllme measuting spoon w1th nce\f'lmptypzhe
«  spoon into your hand. iCarefully pour the rice into a
\ ~ small pile on 2 sheet of paper. - K

THATIS HO VMUCH ONE MILLILITRE I8!

‘ \
3. "Fill the ' ml sdoon with TICG’OUI tﬁ/rlce into another
eXof paper. N

¥ pile on the
) /}H YT 5 MILLILITRES,OR ONE TEASPOON!
4,

N

plle on the paper.
JTHATIS 15 M]LLILITRES OR ONE é‘ABLESFOON !
THE cﬁ«

. .
}nroa VOCATIONAL soucmow _— \ ~_¢ .

IV THE CUBIC METRE ()

Fill the 15 ml spgon thh tice.” Pour the ricg 'intora third:

P o o '
B DEVELOP YOUR ABILITY TO ESTIMATE IN MLLILITRES
You ate now ready to estimate in millilitres, Fofiow tbe
 pocedures used for estimating meres. - N
r | o ) How Close

* Lstimate Measurement Were You?
C ), )

1. Small j%iée can.

2. Paper cup prtea '
e ' i —

Soft drink can.

4/' Bottle .
> . s -

L )

/
/ A DEVELJP A FEELING FOR A CUBIC METRE !

"

ﬁk 1. Placeaone metre square on the floor next to the wall, ¢

) 2 Mea5uream tre UP the wall. <’ - ‘Y

3, Plctureabozhatw fit into that space. ” -
. THAT IS THE VOLUME OF ONE CUBIC METRE!

I A o B

'~ B. ‘DEVELOP YOUR ABILI’I"Y T0 ESTIMATE i dUBIC ‘METRES :

X For each of the following items, follow the estimating proced
\‘ ures used before. , "
. * . HowClose
A Estimate Measurement Were You?
o Wl W)
o c | o
1. Office desk, ! —
2. File cabinet. , R o '
3: Small room,
¢ ~ N | 21

+ . - Exercise3.



‘ Kllogram Gram~ | ;., . i
"Fhemass of an obj ect is a measure of the amount of matter in the S | 4 ‘Mass ’ |
, ob]ect This amount is always the same unless youadd or subtract some ' . ‘ P s K k) o, ‘,
mg&er from’ the object. Welght ifkthe term that most people use wyen / ' ' }
they.gean mass. The welght of an object Is affected by-gravitythe gy lkllogrambox | — ’
"mass of an object is not, For example, thejvelght ofapersononearth Textbook. I

might be 120 pounds; that same person’s weight on the moon wpuld be ‘ ' ,

20 pounds. ‘This differénge is bega:se the pul of gravity on the moon” - 3. “Bagof sugar L — i
 dslesg than the pull of gravity onarth, Apersonsmasson the earth ’ 4, Package of paper, . '
~ and'0n the moon wopld pethesafme Theqmetric system doesnot - 5y | ‘

measuire weight-it measures mass. Wewill use the te}m mass here. oy O TOUOWIIES. e

| SRR o L

leamallrgmig ey DEVELOP YOUR A} IUTY TOSSTIATE N KILOGRAIS

 The symbol for kilogram is kg. L - : .
" Thereare 1000 gramsin one ifoga, or1 000 lleg C - For thefollowing i s ESTIMATE the mass of the oblectm
' - .. kilograms, then use the scale or balajce o find the exact:inass
% Halfa Klogan can be writenas S0gor 03kg. % " it obioe Wi the éxact mass AV NEASUREMENT,
¢ & équarter ofal\llogram can be witten as 250 g,or 0.25 kg, , column. Dete;mme, how closg/four e;tiimate is:
g . . \ . .
Two and three fourths kllograms lswr®en a527a kg 31, B _ ' How Close
L , stimate Measurement WereYou" .
| _(ke) (kg) co
& 1, THEKILOGRAM (kg) , , - |
v | . o - 1. "Bagofnite.
DEVELOP A FEELING FOR THEMASSOF AKILOGRAM "+ " 9. Bagof ms .
- Using a balance or scale, find the mass of the items orf the table, 3 tl;a.rie pursear . '
Before you find the mags, notice how heavy the object “feels” _ fielcase. : -
and compare it to thereadmgon the scale or balance. . 4 Anotherperson. i
' 5. Afew books —_——

%HECENTER FOR VOCArnoueLs?UCAr'leN J L - K .' EXBICISO4 .'
- | = ,. (continued on next page)
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Y
L

Il;
Yy

mHEGmM(i) L e

A DEVELOP A FEELING FOR A GRAM .
", %
1. Tikea aolored plastlc ube. Hold it in your h
Shake the cube in youlipalm as if shaking dice.. Feel the
pressure on yourhand when tpe cube Is in moti then L
when it is not in motlon Sy o (

V R 13
qHAT IS HOW HEAVY A GRAM IS' . &

S S e YA ¥

i.

. hand up and down.
THAT IS THE MASS OF TWO GRAMS!

3, Take five cubes in one hand and shai(e then{ aIOUJJd.‘
TI-EAT 1S THE MASS OF FIVE GRAMS!

™ ‘

i
'

", % Take asecond cube ahd attach iftoﬁ@first'Shake‘the T
o '»\ggﬂs in first-ane hand and then the other hand;rest - /',

the cubes near the tips-of your f1ngers moving your P

’Twopage Btter K

o Nkl S :
"5.'Apple. e fﬁ '

“

B ! e K
. - ‘ ’ s \

" 3" DEVELOP YOUR ABILITY 70 ESTIMATE IN GRAMS

You are now ready to improve your ability to-estimate in

.V grams, Remember how:heavy the 1 gram cube is, how heavy
J the two gram cubes are, ang how heavy the five gram cubes

. are, For Bach o&the following iters, foiow the procegures
'used for est1matmg in kllograms 4 r

oo o o ‘d

| IR ()

‘Twothumbtqcks. R

. Penml

and envelope Rt

6. Packageof
 margarine.

o - Estlmate Mpasurement Were You? -

«T .



TEMPERATURE MEASUREMENT ACTRERES Y\ 7 ¢ R

Degree Celsrus T . R .

" , -
I DEGREE CELSIVS (°C) .
B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

Degree Celsius (°C) is the met'ric‘measure for temperature, CELSIUS -
N P -" v ' ,
A j DEVELOP A FEE ING FOR DEGREE CELSIUS ' / - a For each item, ESTIMATE and write down how many degrees
: ¥ Celsius you think it is. Then measure and write the MEASURE-
Take aCelsrus thermometer Look at the marks on it. MENT. See how close your estimates and actual measure-
: : ments are. B '
1. Find 0 degrees? ° L . | " How Close
: : o ‘ ) ' y i ?
WATER FREEZES AT ZERO DEGREES CELSIUS (§C) S o
WATER BOILS AT 100 DEGREES CELSIUS (100°C) 1 Mg sgrne hot and | ‘
2. Find the temperature of the room. \"'G"Is the - - coldvaterina r
room cool, warm, or aboyt right? .., Contaner Dip your
’ ‘ . -finger into the .
3.+ Put some hot water from fhe faucet into a container, water, / '
.+ Find the temperature, °C. Dip your finget ' | T
quickly inand out of the iater. I the water vy hot, 2. Bour out sou of ) v ,
hot, orjust warm? - the water, Arid some \
' hot water, Dip your L
4, Put some cold water in a container with a thermometer, - finger quickly into
Find the temperature. _____°C. Dip you} finger rnto : . the water.
the water. I it cool, cold, or ve very cold” r
. Outdoor tempera-
5. Bend your arm with the inside of your elbow around the ture.
bottom of the thermometer.After about three mirutes o N
" find the temperature, “C. Your skin tempera- Sunny windowsill. -
ture is not as high as your body teniperature. - o 5. Mixof ice and water. ¢
" NORMAL BODY TEMPERATURE IS SIDIGREES 6. Tepmirest ‘
o _.CELSIUS (37°C). ~ loor,
AFEVER 18 39°C, | . 7. Temperatureat
AVERYHIGHFEVERIS40°C. . celng.
’ . -
THE GENTER FOR VOCATIONAL EDUCATION 7 _ o . Exercise
O \os , ro- | S ‘,' . : .
- | g ‘ ¥ ' | ‘ 27
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UNIT €Y ¢

h
by
W

;
OBJECTIVES _

The student vill recognize and use the metric
terms, units, and symbols used in this occupa-
tion, A '

®  Given a metric unit, state its use in this -

oceupation,

- 0 Givena mgéyurement task in this occpa:

tion, select the appropriate metric unit
‘and measutement tool.

A

SUGGESTE%TEAC?IING SEQUENCE '

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

2._ Discuss With students how to read the
%o0ls. '

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, - |

i

b, 'T;s’t petformance by using Section A of

esting Metric Abilities.”

28 .

A

. ‘
B lk\l‘c - THE CENTER FOR VOCATIONAL EDUCATION

A ruiToxt provided by ERl

-
=

- METRICS IN THIS OCCUPAMON

AN

;/l

~ Changeover to the metric s;stem is under way. Large corporations are ilready using
metric measutement to compete in the world market. The metric system has been used in
various parts of industrial and scientific communities for years. Legislation, passed in
1975, authorizes an orderly transition to use of the metric system. As businesses and
industries make this netric changeover, en;p]oyees will need to use metric measurement

in job-related tasks. - -

Table 2 lists those metric terms which are most commonly used in this occupation.
These terms aze replacing the measurement units used currently. What kinds of job-
related tasks use measurement? Think of the many different kinds of measurements you
now tnake and.use Table 2 to discuss the metric terms which replace them. See if you

" can’add to the list of uses beside eachi metric term. )

[

Information Sheet .2

99
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o 1  ) N | | '/
I‘ ‘ ' ,.“Y o~ .
% METRIC UNITS FOR SOFT.GOODS MERCHANDISING
Quantiy i ~ Symbal e .
Lehgth .' . fr}illimerfre ) l‘ mm ’_/7 Button}sizes;ribbon; st;itionery " ‘
;’centinietrp m T Clotﬁing;shelving;zippers;jewelry
- ' mgh::g ( (T ' P | Hangingrod;léyqut;fabﬁc;’cnrpeting
kj]ld,h;etge' K km _ Shippin%and delivery
Area o suare rh;tre d. m? ' ' Depaftment;store;tile;carpeting‘ ./ |
‘ T : ' g ' L
N { Volume/C;pacity \ millilit@ (‘,;i‘. . .%:%n:;perfumeiliquid polish; after shave;
. P o 3 . ) ‘
p litre r."“»}‘ I ‘ _ ‘ Pesticides; cleaning agents; paint; paint remover- .
Mass . a milligram :)’ “,a mo Vitamins; nonprescription dengs
" gam . g | - ;Pante polish; body powders; direct mail; parcels
* kilogram kg | JPackages; cleaning agents; candy :
- Tempgrature ) degree Celsius - cV'C ° Sf:;li,yﬁ:rtg ot sorgend
Dilutions or Concentrates N
Dr;' mixes | ‘ gra;ns pet kilogram g/kg ) “ (leaning agents; spot remoyers; pekticidét;
Liquid mixes | millltres per litre mlfl _‘
f grams per litre gl ‘ .
Application {{ates ! - . .
Dty or granular -, gmm; per square metre g/m2 ’ " Cleaning agents; pesticides
Liquid * millilitres per squate metre ‘. m]/m2 Cleaning agents; p@ﬁcides o
, litres per square metre Um2

[ 4
THE CENTER FOR VOCATIONAL EDUCATION

,Table 2




U v
1 . ‘i?’ ' . a .
TRYING QUT METRIC.UNITS |
~ To give'you practice with metfic units, first estimate the measure- | / | . ' Estimate | - Acwla]
ments of the items below. Write-down-your best-guess next-to-the-tem.- | J===—"""" T —4- '
Then actually measute the item and write down your ansiers using the . 16. Bottle of liquid polish
correct metric symbols. The more you practice, the easier it will be. | — —
' ~ 17, Small box or package
- Estimate Actual
f , . : 18. Perfume bottle
., Length ¢ .
W 1. Display Gase height 19.| After shave bottle
9. Store dimensigns v 20. Freezer capacity s
3. Your height 21' Spray can of water repellent
4, Sleéve 'length | | ,
' i . 32. Tire extinguisher ‘ S J
5 Wastesize : ‘ : . :
— ' Mass | A
6. A quantity of fabric « 93 Ream of paper
"L 7. Display props . 94. Box of candy“ |
8. Height of display rack ‘ 95, Yourself
9. Width of isplay shelving - 26, Firstclassletter \
Area B Mntainer of talcum powder, \
"10, Student store ’
11. Storage area 28. Bag of unpopped com - ,n
19, Dressing room - Temperature | / |
99 Fitting room !
13, Cashier counter f'
1 Women’s sportswear ‘ . 30.  Selingarea
«««««««««««««««««««««« de?ar-tmentu..m P R P N R AL 2E L L] u.usrlustbra‘géarea. e ‘"., TR DRI SRR PSR
Volume/Capacity . ‘ 7P
15. Soda pop bottle’ 82. (Cafeteria '

l{C : ' ' THE CENTER FOR VOCATIONAL EDUCATION
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 SELLING WITH METRICS

' ‘

It it impdttant to know what metric measurement to use. Show

L I 3 . . . .
what measurement to use in the following situations.

15, Mass of a small parcel -

™ 16, Height and width of frft door

1. Capacity’of a standard cleanin '

bucket 4 ' 17, ﬁigth of man's bélt "
2, Necksize of aclaghnate 18. Length of ashoelace
3. Mass'of ‘. f shoe polish - 10, bt

) 803510 snoe poils j \/ 1‘9 Men;hatsmes

4. Area of men’s clothing department 2&. ‘Mass of a ream of peper,
5. Length of é;irouserinseam 21, Length ofaW(J}ﬁgn’s skirt
6. Capacity ofa liquid shop polish 99, Length of a man's shirt eeve

container ™

‘ 23. Mixa solution from a N
"7, “Mass of a ditect mail parce] po'wdered clening pgent . v
(envelope and contents) 24. Mixa solution frW
. liquid pesticide -
- 8. Temperature of water suitable for \ '
 sanitary cleaning 25. Apply wax to selling area '
, floor

9. Width of a window for draperies
10, Avea of carpeting needed 10t

a room . . |
11, Diameter of a shirtbutton .
12. Dimensions of a piece of shelving: r'—r"

2 Kongth (._, R I

b. Width -
¢ Arwa

CUUTE Areaofawindowdisply LT
14. Size of a $ign card }\“
: R 3

o
I/

THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

" OBJECTIVE

'\_1'-,

| “The student will recognize and use get
- ric equwalents 1

0 Givenla metric unit, state an equivalent
in a larger or smaller metric unit.

‘ .

" SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets
(3-8) and the associated Exetcises
(8- 14), one at a time.

9. Assoon as you have presented the

each Exermse

'

Information, have the (ludents complete '

3. Check their answers on the page titled
ANSWERS TO EXERCISES AND
TEST, ' }\ ‘[

4, Test performance by using Section B of
“Testing Metric Abilities,”

%ﬂmm FOR VOCATIONAL EDUCATION

P

ETRIC METRIC EQUIVALENTS

Centimetres and Mllhmetres

Look at the picture of the nail next to the ruler. The nailis 57 mm long. Thisis 5 cm* 7 mm.
There are 10 mm in each cm, so 1 mm = 0.1 cm (one- tenth of a centimetre). This means that
Tmm=07.cm,50 57mm = 5cm+ 7 mm :
=hm+0Tem
= 5.7 em. - Therefore 57 mm is the same as 5, 7 cm.

| Now measure the paper clip. It is 34 mm. This is the same asdcm + mm. Since each
" millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm= _cm. So, the paper clip is

Jdmm=3cm+4mm | ‘
= 3m+04em | '
-~ = 3.4 cm. This means'that 34 mms the same as 3.4 cm

/‘,\

]nformation Sheet 3

Now you try some. v
"a) 2%6mms= em . e) 132mm = om
b) 583 mm = _ cm f) 803mm = . cm
¢) %mm= om g) 1400mm = cm

d) 680mm = e cm h) 230Tmm = e cm

.Exereises‘..

| _ = .
( I""]””’””l””l””l””l””l '”I””l ”,'l””l” ]””l rl””l””l””l 'v”l””l””}””l”‘”['”‘l””””l””|””l”'
12 3‘ 456 12 345‘6




A ( ‘ ' /.1. \ ' | ‘ 11 .
J ] ! . P . ’ N }‘ ’ '
/ Metres Centimetres, and Mlll;:;%.etres CO (Mﬁhhtres to Litres. )
There are 100 cenhmetres in one metrs. Thus, ‘k% - Thete are 1:000 mililitres inone litre. This means that
2 me* 2% 100"'“ * 200em, ° 2000 milliltes is the same as lim;s, ‘
< dme 3xl00ems ,3.00c{n, : ' . * v 3000 ml is the same as 3 litres, ,
8m» 8x100cm e+, 800 cin, N , A

4000 mi is the same as 4 litres,

36:m * 36 x 100 cm = 3 600 cm, Coa o,
' 12 000 m| is the same as 1.2 litres,

There are 1 000 millimetres in one metre, so

Ime 2x1000mm= 2000 mm, o | | : S}nce thee are 1 000 milllitres i each litre, one way to change mill
3me 3x100mm= 3000 mn, .' , * | litres o litres s to divide by 1 000. For example,

X Gm= 6x1000mm» 6000 mm ’ ' . 1000 .

hﬂ 2mwnmmm4mmw/ WIWMHWWWPWW
" I , , " ' ‘ 2 4
From your work with decimals-ydt should know that ‘ 2000ml = ¢ 0 il 21“?95 "
 onedhalf of  metre can be written 0.5 m (iveenths of ametre), | | - Andwafm cunph '
one-fourth of a centimetre can be written 025 em - 28000l » 2? T Ltres = 28 lites,

\
M (twenty-five hundredths of a centimetre).

Thi it | ' What if something holds 500 ml? How many litres is this? ThIS is
1s means that if you want to change three-fourths of@metre to . worked the same way, |

 millimetres, you would multiply by 1 000. So | '

500
075 m= 075 x 1 000 mm . ‘ L | < 500 ml T —— litre = 0.5 ltre (five-tenths of a litre ). So 500 ml
: ‘ is the same as one-half (0.5) of alitre. .
75 : ‘ \ \‘ 4
Change 57 millilitres to ltres,

b

1000
i = “3hn mm )
T T | 57 =gt e = 0051 ey en thousandths of a
= 75x10mm . ‘ g Clel -
\ .= 750 mm. This means that 0.75 m = 750 mm. J L L R, ' * | J
< | ‘ Information Sheet 4 - + Information Sheet 5
Fill in the following chart. ¢ S Now you try some. Complete the following chart. | .
_ m::re cenct:retre millimn;etxe \\ mlll llltres “ bires .
, O " { (ml) ()
. 1 100 1000 ' ’ 13000 3 '
2 200 | 5000 \
3 f , 3
9 ] ot 14000 .
| 5000 | N |
-:w JE IR SV B 74( P U DR I O . a o R 300 03 | .
08 80 ' . 700 \ P
06 500 | S ‘ 09 , 3‘?
3 8 25 % ‘ . \ B0 |- :
. T 18 | . ~ 0.4
| Exercise9 - Exercise 10

l: KC THE CENTER FOR VOCATIONAL EDUCATION
(.
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L 0.65litre = 0.65x-1000ml= 650 ml. i )

AR

. - R
| C e

f’ \ | ‘ W

Litres to Mllhhtres N

“What do yol du if you need to Lhange‘llyes'to mﬂhhtres” Remember,
there are 1 000 mllhlltres in one fitre, or 1 litre = 1 000 ml.
v , Ty
So, .
2 y1000m= 2000m, !
x1000ml=7000ml,
x1000ml =13 000 ml,

2 litres=
T litres= 17
13 litres =13

) )

(..
Kilograms to Grams :

To change ki]oérams td grams, you multiply by 1 000,

Information Sheet 6
Now you try some. Complete the following chart,

millilitres |

litres
1 b ml
8 8000 '
5 .
46
32 000
04
0.53
480 ,  Exercise 11 -
' \
Grams to Kilograms “
There are 1 000 grams in one kilogram, This means that
2 000 grams is the same as 2 kilograms,
' ' /

5000 g is the same as 5 kg,
- 700 g is the same as 0.7 kg, and so on.

To change from grams to kilograms, you use the same procedure for
changing from millilitres to htres ‘

. .
. Information Sheet 7
" Try the.following ones,
‘ gams | lkilograms
4 kg
4000 4
3000
23 000 ,
T
300
775 Exercise 12

10

Exercise 14

i.\\

Vs

w

f'

I okg= 4 x100g= 4000g,
23 kg=23 x1000g=23000¢g,
- 0.79kg= 0.75x1000g= 750¢
(-' . - “5*
| Information Sheet 8
Complete the following chatt, ‘
' kilograms grams
. ‘ kg ~g .
f T 7000 -
11 ‘
%000 |
04
063
15 Exercise 13
Changing Units at Work
Some of the things you use+in this occupation may be measured in
different metric units. Practice changing each of the following to
" metric equivalents by completing these statements.
7
a) 500 cm of cloth s m
b) 250 ml of cologne is l
¢) 3 cm button is mm
d) 2500 g tale is kg
e ) 120 mm wide shelf is cm
f') 0.25 litre of perfume is ml
g) 2mshelfis_- mm
h) 0.5 litre of concentrate is ml
i) 500 g parcel is ' kg
k 10 m long carpet runner is ¢m
I "4 cm wide belt is mm
m) 5kgsuitcaseis . g
1) 100 cm of fabme is | m
0) 2400 mm display panel lengt\h_is | em
~
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| SELECTING AND USING
. ' ~ |" METRIC INSTRUMENTS , TOOLS AND DEVICES
"'-.*'I; o i ‘
OBJECTIVE ‘ | o - \
. Selecting an. improper tool or misteading a scale can result in an improper sales fgrm,
The student will recognize and use . damaged materlals, and lost sales. For example, misreading and mismarking an alteration
instruments, tools, and devices for mea- e ticket could resultin irvversible alterations that would ruin the garment, lose the sale,
“surement taska in this occupation, ‘ end possibly discourage the customer from ever retummg to your store. Here are some
o Given metric and Cugtomary tools, suggestlons
instruments, or devices, differentiate ‘ S ' |
between metric and Customary. - L Find out in.advance whether Customary or metric units, tools, instruments,

roducts are needed for  given task. -
o  Given ameasurement task, select orp 8

and use an pproprite focl, in 9, Examine the tool or instrument before using it.

strument, or device,
o Given a metric measurement task, 3. " The metric system is a decimal system. Lok for units marked off in whole
judge the metric quantity within 20% numbers, tens ot tenths, hundreds or hundredths.
and measure within 2% accuracy. , v

4. Look for metric symbols on the taols or gages such as m, mm, kg, g, .

SUGGESTED TEACHING SEQUENCE ‘
| ' o 6. " Some products may have a special metric symbol such as a block MQo show

1. Assemble metric and Customary mes- |~ - they are metric,
suring ools and devices (rules, scales, B o ‘ '
°C thermometer) and display in separate 6. Practice selecting and using tools, instruments, and devices.

groups at learning stations.

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

3. Have students verbally describe chatac-
teristics.

4. Present or make available Information
'Sheet 9, -

5, , Mix metric and Custom‘ary tools or : LY
equipment at learning station. Give

. studgnts Exerci_éés 15and 16. L-——J

% 6. Test performarice by using Section C o 43
' of “Testing Metric Abilities.” ‘

[ ] .
[N ,d . ‘ . ’ )
THE CENTER'FOR VOCATIONAL EDUCATION . : T

Information Sheet 9




WHICH TOOLS FOR THE JOB?

MEASURING UP IN
SOFT GOODS MERCHANDISING

Practice and prepare to demonstrate your ability to identify, |
select, and use metric-scaled tools and instruments for the taskg given
" below. You should be able to use the measurement tools to the appro-

For the tasks below, estimate the metric measurement to within
20% of actual measufement, and verify the estimation by measuring

1to wiﬂ\in 2% of actual measurement.

/

7

| Exercise 15
Q (THE CENTER FOR VOCATIONAL EDUC&TION 4

ERIC/

priate precision of the tool, instrument, or task. — )
: - f Estimate Verify
1. Determine the ar§a of a millinery departmep‘t. / 1. Apen of a sles department
2. Determine the mass of a package to be shipped. 4. Width of a watch band
| ~ g | ” ‘
- 3. Height of display mannequin
3. Determine the temperature of a man’s fitting room. | git ol diply i
' 4. Tomperature of:
4, Adjust the hem of a woman's skirt. P
. a. Selling area
5. Determine a man’s shirt size. b. Fittingroom
-~ . —r
. 5. Dimensions of a piece of luggage:
6. Adjust the sleeve length on a man’s sport coat. ITensions O & pee HEAEe
A : a Length
7. Determine a man’s pant size. : b. Width
\ . R N D th '
- 8. Determine drapety size needed for a window. - :
6. Mass of piece of luggage in task
9. Determine size of carpet needed for rGom, ‘ humberd . ﬂ’
o \‘ 7. Capacity of a man'’s after w§si
10. Determine temperature of eating area. shave bottle e
8. Size of aman’s hat
11 Determine area needed for an end display. ’ :
| v 9. Length from a woman’s
: skirt hem to floor
12, Determine the sizes of sign cards needed for the department.
| 10. Shipping mass of a par of
' children’s boots
11. Distance from home to work
Exercise 16



_ UNIT

" OBJECTIVE
 The student will recognize and use metric
and Customary units interchangeably in- order-
ing, selling, and using products and supplies in
this occupation.

AS

®  Given 2 Customery (or metric) measure.
~ ment, find te metric (or Customary)
equivalgnt on a conversion table.

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

SUGGESTED TEACHING SEQUENCE

1, Assemble packages andhcontainers of . .
materials.

2. Present or make éVailablg Information
Sheet 10 and Table 3.

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

3

4 Test performance by using Section D of
“Testing Metric Abilities.”
J 0

: ’ R
r‘\ k)

& THE CENTER FOR VOCATIONAL EDUCATION
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ERIC .
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METRIC-CUSTOMARY EQUIVALENTS

Duting the transition period there will be a need for finding equivalents between systems.
Conversion tables list calculated equivalents between the two systemd, 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.

9. Look up the known number in the appropriate column; if not listed, find numbers you

" can add together to make the total of the known number.

Ny

3, Read the eqﬁivalent(s) from the next column. -

Table 3 on the next [?age gives an example of a metric-Customary conversion table whic_h
you can use for practice in finding approximate equivalents, Table 3 can be used with Exercise

17, Rart 2 and Part 3, .

Below is a table of mefric-Customary equivalents whith tells you what the metric replace-
ments for Customary units are.* This table can be used with Exercise 17, Part 1 gmd Part 3. The

symbol ® means “nearly equal to.” v

1em % (.39 inch linch = 2.54 ¢m 1ml=~0.2tsp 1tspx 3ml
1 m= 3,28 feet 1 foot % 0.305 m 1ml=007tbsp 1tbsp>15ml-
Im=109yads lyad~091m 11~338floz 1floz>296ml
lkmx08mile  Imiex16lkm  1lv42cups  leup™237ml
lem?~016sqin  1sgin¥65em’ Isalpts  1pt=0471
1m > 108sqft  lsqft~009m? " 11~ 106qt 1qt0951
Im*~12sqyd  1sqyd*08m? 112026¢gl  1gl~3791
1 hectare = 2.5 acres lacre~ 0.4 hectare 1 gram ~0.035 0z lozx28.3¢
lem =006cuin lewin®164em’ . 1kg>22b  1b~0dbkg
Im'~3%3cuft  leuft>003m’ 1metric ton>22051b 1ton>907.2kg
1m'>13cuyd  leuyd>08m’ 1KPax0145psi  1psi 6895 kPa

I

*Adapted from Let's Measure Metric. A Teacher’s Introduction to Metric Measurement, Division of Educational
Qdesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43213, 1975. j

Information Sheet 10 -
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- ANY WAY YOU WANTIT R
; ' I ' } |
1. Youare working in a specialty store. With the change to metric - g) 12l oz = m|i) 0m = ft. J
- measurement some of the things you order, sell or use are marked o & B i) 16m = - :
only in metric units. You will need to be familiar with appropriste - | ) den :n. ] f
Customary equivalents in order to communicate with customers o
and suppliers who use Customary units. To develop your skill use 3 tChonéplete the Requisition Form usmbge:he ltffnms hstetdtthfmvert
| the Table on Information Sheet 10 and give the approximate e Ce I;stte;xt:uarglqel;a?tltlestometnc oreN 1g.out he form
., metric quantity (both number and unit) foreach of the following O:g’pe ¢l ermatton (Date, For , No, efc.).
. Customary quantities, : | e the folloyvmg Hems: , |
Cust - Metric Quantity 8 ) 24 men's short sleeve shirts, size 16
Cusomary Quantly ¢ Quniy b) Lmen'sbels, ze 3094
a) 21b. package ‘ : ¢) 10 after shave gift sets, 6 fl. oz. hottles
| - One 4 £t. by 6 £t. display- .
b) 4qt. fire extinguisher | ) One by sphay e N
¢) 54in. fabric width | . —
d) 12ftby 15t carpet | N N ﬁEQUISIT]O.N. BT
e ) 11/21. oz. of liquid makeup ‘ Dete____ - |
£) 2110z of after shave lotion . | | For " — ! \
g) Sacreparkinglot ' - L \ . \ .
h) two gallon waste basket . | 1 ¥, | Date W@n;@d \\._ \
\ L ' A P
i) 3m1ledlstance ol \ Delivet to | - o
i) 6l oz water repellent spray. | . : 1. !
" k) 2in. wide belt | — QTY | UNIT \ ITEM }
l') 16in, by 33 in. mansshlrt ‘
m) 6 oz, of candy B A | ‘*.;-ﬂ.
n) 9 ft. by 1 ft,shag rug . DO R A S |
o) 1001b. display rack o I . S . k
2. Use the conversion tables from Table 3 to convert the following: S
a) lo = g |d) Big e I |
) o ¢ 4] Bl Requestedby \
b) 60g = 0z.|e) 42ml = fl. oz. ,
. Approved by
c) 36lbs. = kg |f) 6t = m

‘ G”’ ™ THE CENTER FOR VOCATIONAL EDUCATION | ‘ - Exercise T
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SECTION A

f

6. The correct way to write twelve

11. Estimate the longth of the line

'
\

" Use this conversion table to

1. One kiogram s sbout the mass ‘ thousand millimetres is: - ;egmentbelow: | nnswerquestxpns}ﬁand 16,
of 1 ‘ [A] 12,000 mm, ! ‘ 0
3 ,
[A] nickel [B] 12.0005nm‘ [A] 23 grams ‘ cm in. om in
| B] 6centimetres ° -~
(B applesesd (] 12000mm [B] Beentimelres T CE
‘ . C] 40 millimetres: . )
C[C] boghetbell [D] 12000 mm - (D] o’ 20 18 20
DI ollswign et SECTION B e ig 1(1581 2 el
. ‘ 167 1,67
* 1 4 .
D, Asquare metre is about the» .* .- N . 50 1968 | 5 19
wea of: Ty T T A0 e vid 19, Estimate the length ofthe e 0 262 | 6 23
. c ' segment below: 02156 7 276
[A] this sheet of paper K 14] 2000 millimetres | 80" 3150 8§ 316
' . » 90 35.43 '
[B] acnrdt_ablg top [B] 200 millimetres [A]10 millimetres \ ‘ 9 354
[C]" 8 bedsprezd [C] 2 millimetres ‘[B] 4 centimetres ,
[D]~apostagestampf?" (C] 0.2 millimetre [C] 4 paseals " 15. The equivalent of 81 em is: !
' ~ . . 93 milli A] 81.00in.
3..The length of fabric is 8. A carpet 360 centimetres by (D] 23 miligrams [ ] "
 messured in: 450 centimetres is also: SECTION D [B) 318%n.
[A] metres [A] 6 metres x 9 metres - ST . ‘ ‘ [C] 60.0in,
' L . 3. The metric unit which ‘ :
[B] - millitzes "[B] 36 metres x 45 metres : th:d"r‘;o:n:'e‘iim“’ ich teplaces D] 40.08in,
[C1. square metres [C] 3.6 metres x 4.5 metres [A] miliimetre 16. The equivalent of 31 emis: -
(D] cublc metres ™ (D] 0.36 metre x 0.45 metre 8] millite (A] 12200 S
4. Clothing s measured in: , 0 gm [B] T8.74in
(A] mililirs SECTION C , D] centimetre " (€] 31.00in.
; ' 9, To meallure in centimetres you , : 13
[B] centimetres 'would%:a: i 14. The metric unit which re;;laces ‘[D] 11'81("
(C} centilitres A] trnde el orta the fluid ounce is: :
tundle wheel ortape . .. . ’ -, :
(D] millimetres ' : - [A] gam .
. (B] scale :
' : ‘ [B) centimetre
[C] dressmaker's tape '
- : [C] millilitre « ee o - ~
l N [D], metric containér A ‘ ‘ '\ : :
: 5, " [D] litre o
S e 10, For measuring in grams you would o ’ e
‘ use &
5. The cotrect way to write twenty ’ ‘ ‘ . .
T pamss: : [A] metric container - - ' =
bl
[A] 20¢gms [B] trundle wheel or tape
[B] 20Gm. [C] scale
€] 24 [D] dressmaker's tape !
(D] 20¢- |

3 i

TESTING METRIC ABILITIES
| £
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- ANSWERS TO EXERCISES AND TEST ,,

EXERCISEST THRUG6 . Exercise 10 Exercise 13 PaItz' ) \8
The answers depend on the items e 21 %8 Sm
used for the activities. milllitres mlres | l\lloﬁl;dmﬁ gragms b; 215 o g) Baom

. ml ’ : : ' oy i

- EX : ~ ¢) 163k h) 10.710n.

L‘\E?CISEz ; ta tric units of 3000 | 3 = 1‘888] d) 85.1ls. i) 131131
‘urrently accepted metric units : 1 W , e ) 1064
measurement for each question are 6000 | (b) ("a\) 0001 e) 147floz ) 40.64cm
shown in Table 2. Standards in each 18000) | S 3 : ; ‘ ol
occupatyin are being established (14000) (1) 8 T o) ’ Part 3,
now.sonwersmayvary_ | 33 000) R '(0?75‘ : (175 | \,a) 40.611_cm |

EXERCISE § _ 388 (83) e - b; Zg;]z;m]-se.secm
b1 38,3 cm fi  80.2em (990] 0.9 —some 05 d) 122mbyl83m
¢ 9dgn " g H00em 50 [ (0.29) ;; [5)I2n5l't 1; o S
d) becm hi 230.7cem \ 1470), 047 25 litre | itre © - _

m [0 o m k) 10006m TESTINGMETRICABILITIIES

EXERCISES 9 THRU 13 ' — d) 25k 1) 40 mm 1 C 9
Tables are reproduced in total. An-Exercise 11 e) 12em . m) 5000g 9 B 0 C.
siwers are in parentheses, ‘ e+ f) %0m  n) Im a4 1L B

' B li;ltes millilitres g) 2000mm o) 240em LB 10 A
Exercise 9 l ml h) 500 ml © D 1 C
s metre | centimette | millimetre| § |- 8000 ¢ * CERCISES 15 AND 16 6 D 14 C

m__| 5| oy CAIRCBR LA . B 15 B
1 100 | Tyo00| Lf6_[.u60) The answers depend on the §..C 16 A
: (43 32000 items used for the activities o
2 200 | (2000) S MR
My :388; 238881 - (053 (3] EXERCISELT |
| 0 Part 1,
T m T B 2; 1l ]; 1%7621 |
0.8 (W) - \
0.6 (60) 1~ 600 s | grams | kilograms ¢) 13716em k) 5.08cm ,
- 1100%) 2 B 8 ke d) 366mby 1) 4064cmby - -y ¢
1 4L . 8382em
e, ] o s
(6.39) 639 f (G30/% 9000 | - (9) ) 592m] ' rr:\ 2Mmby : "
| 23000, | (23) 2) 2ha 166m
" . (8000) ) 8‘4 a 45k . ’
0 100 h) 7.58litres o) g ‘

75 | (0013) ) o
wﬁmm FOR VOCATfONAT EDUCATION ) ' 3 S GOVERNMENT PRINTING OFFICE: 1977~ ZBN“/GW
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

T =2

50ml- 1000 ml

Economy Beaker, set of 6,
50 ml- 1000 ml

Metric Spoon, set of 5,
Imi-25m

| Dry Measure, set of{'3“;"
50,125, 250 ml
* Plastic Litre Box
Centimetre Cubes

IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
- Metre Sticks Bathroom Scale
Rules, 30 cm "Kllogram Scale
Measurmg Tapes, 150 cm *Platform Spring St |
Helght Measure kg Capacity .\,
 *Metre Tape, 10m 10 kg Capacity
 *Trundle Wheel Bal;na;essegale with 8-piec
* . .
Area Measuring Grid *Spring Scale, 6 kg Capacity
VOLUME/CAPACITY  TEMPERATURE
*Nestir | .
Nesting Measures, set of 5, Celsius Thermometer

THE CENTER FOR VOCATIONAL EDUCATION

The Ohur State Unwersity

N

) l'\ .

. |‘$0 Kenny Road « Columbui Ot 4210

y,

SUGGESTED METRICTOOLS AND DEVICES

NEEDED TO 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, etc.
Drill Bits—Individual bits gr sets, 1 mm to 13 mm range
Vernier Caliper—Pocket s@de 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
- F. Metre Tape=50 or 100 m tape

G. ’Ihennometers-—Specml purpose types such a2 chmcaJ

thermometer

H. ' Temperature Devices~Indicators used for ovens, freezmg/
cooling systems, etc.

+ Tools—Metric open end or box wren&sets, socket sets,

o

(<]

—

hex key sets

Weather Devices—Rain gage, barome
velocity indicators

! Ptressure Gages—Tire pressure, a1r, oxygen, hydraulic, fue,
ete

' Velocity—Direct reading or vane type meter
Road Map—State and city road maps
Containers—Buckets, plastic containets, ete., for mixing
and storing liquids

0. Containers—Boxes, buckets, cans, etc., for mixing and

stoting dry ingredients

e

humidity, wind

=

==

Most of the above items may be obtained from local industrial,
hardware, and school suppliers. Also, check with your school district’s
math and science departments and/or local industries for loan of their
metric measuremet devices,

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

Tools and Devices L?st

o7
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REFERENCES
Let's Measure Metric. A Teacher's Introdugtion to Metric Measurement, Divis
sion of Educational Redesign and Renewal, Ohio Department of Educr

© . tion, 65 §. Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,
=== -—mupt include check to state trewsurer, - - ...

Activity-oriented introduction to the metric sysiem designed for indepen:
dent or group inservice education study. Introductory information abolt

" ‘metric measurement; reproducible exercises apply metric concepts to
common measurement situations; lsboratory activities for individuals or
groups. Templates for making metre tape, litre box, square centimetre grid.

Measuring with Meters, or, How to Weigha Gold Brick with a Meter-Stick.
' Metrication Institute of America, P.0. Box 236, Northfield, IL 60093,
1974, 23 min., 16 mm, sound, color; $310.00 putchase, $31.00 rental.

A Film presents units for length, area, volume ana nim. relating each unit
3  to many common objects. Screen overprints show correct use of metric

symbols and ease of metric calculations. Relationships among metric
measures of length, atea, volume, and mass are illustrated in interesting

and unfoffettable ways. |

etric Education, An Annotdted'B(bHography for Vocational, Technical and
dult Education. Product Utilization, The Center for Vocational Edu:

o 2 tion, The Ohlo State University, Columbus, OH 43210, 1974, 14
v pages; $10.00. '

Combrehensive bibliography of instructional materials, reference maigrials
and resoutce list for secondary, post-secondary, teacher education, and

adultbasic education. Instructiona materials indexed by 15 occupational -

clusters, types of materials, and educational level.

;*f Metric Education, A Position Paper for Vocational, Technicol and Adult
o ' Education. Product Utilization, The Center for Vocational Education,
; The Ohio State Univensity, Columbus, OH 43210, 1975, 46 pages; $3.0.

Paper for teachers, curviculum developers, and administrtors in vocationd),

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, and curricalum ‘

~* . and instructional strategies.

- \totcsin Carer Edubaion, Lindbeck, John ., Chares A Bemnet Compiny,

\

Inc., 809 W, Detweller Drive, Peoria, [L 81614, 1975, 103 pages, -

$3.60, paper; $2.70 quantity school purchmse. ‘

Presents metric uhits and notation in a wellillustrated manner. Individual

chapters on metrics in drafting, metalworking, woodworking, power and -

energy, graphic arts, and home economics. Chapters followed by several
o learning activities for student use. Appendix includes conversion tables
C L udehi S

Think Metric. Home Economie;ﬁ'ilxtemion, The Ohi Sate Univens , Cooperative
Extension Service, 1787 Neil Avenue, Columbus, OH 43210, 1973, 31 dlides
(35 mm, colot); 1 audio cassette; script 28 p.; 39.00.

Fifteen-minute sound side it £0 create awareness of metric system and dispel -
anxieties of consumers and homemakers, Presents brief history of messure-

ment and plan for U.S. conversion; relates metre, litre, gram to foot-pound

system and to common consume? items; deseribes advantages of conversion.

Includes seript ot leader,

hink Metric. Cooperitse Extanson Servie, The Ohio State Univesty, 1787

Neil Avenue, Columbus, OH 43310; 1873, Leader's Guide (6 p.); 2 pamphlets
(4 p. and 4 p. fold-out); 2 charts (21.5 x 28 cqn each); measuring tape (160 em); -
bumperaticker, $50. - » ' B
" Packet of bsic mataral for consamensand homensakers, Leader's uide with
.. objectives, leson outlin, acivites andproblems for group we, and selected -
. resource lst, Includes pamphiet, chart, rodhtes from Ohio Deprtment of
. Transportation arid National Bureau of Standarty, and metric tape measure,
Guide can be-wied with Extension Service’s Thi

Metric sound alide kit.
METRIC SUPPLIERS o

o«

Dick Bick Company, P.0, Bo 1267, Galeburg L su0l

Instructional qﬁality rules, tapes, metre sticks, cubes, height measur&. ) -
trundle:wheels, measuring cups and spoons, personal scales, gram/kilogram . -
" eales, feler and depth gages, béaken, thermometers, kits and other aids.

. Ohous Scale Corporation, 29 Hanovet Road, Florham Pazk; J 07932

lnstructional‘qu'slity and'preciﬁon bilaﬁces. and léalel,‘pla;tlc calipers.and

siacksble gm cube forbegimes. o

| NFORMATIONSOURCES . T

 pericanNaton Meti ouncl, 1625 asachusets Avenue, N, Watington, "™ |

e .

" Charts, posters, reports and pamphlets, Metric. Reporter newdettef.',hﬁ}iuﬁnli "
metric coordinating council-fepresenting industry, government, educiition, - & 7

professional and trade organizations. S 7"J PRI

- RN : S SN

National Bureau of Standards Office of Information Activities, U.S. Dg'partment;‘ofm ;’ -

Commerce, Washington, DC 20234 iy

. . : ‘“’{f' - -' . . . C “‘ ) ..4'.“

* Free and inexpensive n;einc charts and publications, lso lends films anq o \_;\
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