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Designed to meet the job-related metric ime drement
needs of students in small appliance fepair and major app iance
repair, thi%xinStructional package is.cne of eight for the . Y
manufacturing occupations cluster, part of a set of 55 packages for
. metric instruction in different occupations. The package is intended
~ for students who already know the occupational terminoclogy, .

A measurement terms, and tools.cursently in use. Each of phe five units
in this ipstructional package contains performance chbfectives, ™ ’
learning/activities,.and supporting information,-in the form of text,
exercises, and tables. In' addition, suggested teéaching technigusg/are A\M
included. .At the back of the package are;qbigctive-based evaluation

* items, a page of aliswers to the exercises -and tests, .a list of metric
. materials needed for the activities, .references, and a list of .
suppliers: The material is designed to accommodate a variety of’ -
individual tedching and learning styles, e.d.,.-independent study, .
.small group, or whole-class activity. Exercises are‘}ntendedﬂtb
facilitate experiences with measurement instruaments, tools, -and ¢
f

P

,,devices uged in this cccugation and@ job-related tasks of estin@ting .
P ‘"and measuring. Unit I, a general introduction to the metric systenm P
' measurement, provides informal, hands-on experiences.for the ‘
S students. This unit enabl studentj;td become familiar with the

»

basic metric units, their symbols, and measurement instruments; and

tc develop a set of mental references for metric values. The metric

‘systém of mctation also is explained. ‘Unit 2 provides the metric

terms which are used in this occupation and gives experience with-

occupational measurement tasks,;Unith focuses o job-related metric

equivalents 4nd their relaticnships. Unit 4 provides experienceswith -

reccgnizing and using metric instruments and tools in occupational °

neasurement tasks. It al®o provides experience‘%g/;omparing metric ./
4 custapary ng;éurenent instruments. Unit 5 id designed to give

: udents ‘practide in converting customary and metrio-measurements, a~)

skill considered useful during the tramnsition to metric in each ,
occuﬁgtion. ¢HD) . . < e m TN L ’
~ : . ., .
- - : a
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 TEACHING ANDLEARNING

. in classtooms in drfferent parts,of the United States and revised before
'drstnbutron e

frua‘ Murnro_ srsrau, .

Thrs metnc rnstrucuonal package' was desrgned to meet job related.

should already -know the occupational termrnology, measurement
terms, and tools currently in use. - These materials were prepared ¢ with
the help of experienced vocational teachers; ‘Yeviewed by experts, tested

,y\«;u

Each of the five Units of rnstructron contarns performance objec-
trves learnrng actrvrtres ahd supportrng rnformatron in, the form of |

+ text, exeraises, and tablés In éddition, suggested teaching technrque?

are rncluded At the back of this package ate objective-based evaluation

. items, a page of answers “to the exercises .and tests, a list of metris
matenals needed for the actrvrtres references and a list of supplrers

N

|
- NN )
.

Classro,orh errpenences wrth this rnstmctronal package suggest the
lollowrng tear;hrng Mhrng strategres “

" ’1. Let the fir frﬂst expenences be informal to make leamrng\the metnc

o

4EKC 1sexpla1ned .

/

2,

. system fu;a Th

Students learn better when metrrc unts are compared to familiar
ob]ects sEveryone should leam to “think metric.” Comparihg
metrrc units/to customary unrts can ‘be confusrng

Students wrll learn qurckly to estrma-te and measure in methc unrts
by dorng ) :

. ll Students should have e\penence with measunng actrvrtres before

gettrng too- much nformation. r

- . &
Ylove through the unrts in‘an order’whrch emphasrzeg the ‘sim-
licity of the metnc system (eg. length to area. to y,olumel

L)

$.

6 Teach one concept at-a time to avord overwheln,ung students wrth
- 100 much matenal

‘

Unit 1 1 is a general introduction to the metrrc system of measure-
‘ment which provides informal, hands-on-expefiences for the students.
Thrs unit enables students to become failiar with the basic metric
unrts their symbols, and measurement instruments, and to develop 4

of ~ental references for metric values. The metrie system of npta-

Full Tt Provided by ERIC.

r

. metric measurement needs of students: To use this package students )

" Unit 2 provides the metyic terms which are'used in this occupation
and gives experience with(oueupational measurement tasks.

Unrt 3 focuses on job- related metric equrvalents and their relatron
shrps : , r .

R
) E

Unit 4 provides experrence with recogm and lsing metric

. rnstruments and tools in ocCUpatronal measurement tasks. 1t alsd pro-

vides experience in comparrng metri¢ and customary measure’ment lrn
struments.’ S :

Unrt5 is desrgned to grve studerrts practice in convertrng custom-
ary and metric measurements. Students should learn to “think metric”

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

" occupation.

 Using These Instructional Materrals y

Y

conversion tables will be useful during the transition tto-metric in each
/ 1

This package was designed to. help students leam  core of knowl-
edge about the metric system which they will use on the job. The
exetcises facilitaté experiences with measurement instruments, tools,
and devices used in this occupation and job-rélated taeks of esumatrng ¥

and measuring.

This rnstrur onal packagealso was designed to accommodate a .
variety of individ:ia #aching and learning styles. Teaghers are encour-
aged to adapt these materials to their own classes. For example, the '
information sheets may be given to students for self-study. References
may be used as supplemental resoutces. Exercises may be used in inde-

pendent study, small groups, or Whole-class activities. All of the .

" materials can be ‘expanded by the teacher.

-4

Joel\ H. Magisos .

: GloEa S+ Cooper -

N -

1
.

Editors t

—
This publicatién was developgd,pursuam 10 contrixt No OEC.0-74-9335 with the
Bureau'of Occupalronalond Adult Educanon U S, Department of Health, Educa:
fion *and Welfare. However, the opmuons expressed herein da not nscessarily

‘ reflect the gosition or policy of the US. Office of Education and no OﬂlCla| r
endorsement by the U S Office of Education should be inferred.
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SUGGESTED TEACHING SEQUENCE

v

, two orhiree teachrng periods for all five
areas of measurement |

.‘2'. Exercises should be followed inghe order
. givento best shovythe relationship
NS yetween lergth, area, and volume.

3. Assemble the metric measuring devices
(rules tapes, scales, thermometers, and
‘measuring containers) and ob]ects to be
measured.* :

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

5, Have the students estimate, measu're,'and
' record using Exercises 1 through 5oy

6. Present rnf%rmatron on notation and
_make Table 1 available.

7. Follow up with group discussion of
activities.

R

\
*Other school departments may have devices which
. can be ysed. Metric suppliers are listed in the reference
section,

s 1. -These introductary-exercises may requrre :

‘
!

OBJECTIVES =~~~ .

~ The student will demonstrate these skrlls for the Lrnear Area, Volunte or Capacrty,Mass d -
Temperature Exercrses using the metrrc terms and measurement devices listed here.. ? |

! ‘.\\ | . o ‘ co
. S EXERCISES
SKILLS' . i I t
_ { ]  Linewr An© VoiumorCIptclt_v Mnl Temperature
“pp.3-4) {pp.5-6) (pp.7-8) Y (pp.9-10) (p.11) ¢
1. Recopizeanduethe [ milimetre (mm) | wowe | cubiceegt gm (@) | depree Celiiva
unit and ite symbol for: © ] centimetre | metre ncm ) ’0)
. centimetre (cm) (cm’ln kilogram  (kg) .
2 Belect, we, and read the . ‘ ‘ cubrc‘rem _
Appropriate measuring metre  (m) square (m ) ' . "
instruments for: . metre . :
/ ol mh e (0 ‘[ - ‘ |
3 Stateorsiowa . ! )
physical reference for: - ‘ millfitre (ml) . ‘ -
1. Estimate within 25% height, width, or theareaof * | ‘eapacilyof the mass of objects *the temperature of 1
orl\nclunl messure | * length of objects agiven surface] containers in grams and kilo- 1 “the air ot  liquid
s 1 , s ' '
5. Read correctly melruti‘:lr.melric measutements 1 kilogram scale AvCelsiur thermometer
tspe measure, and ongradusted | and a gram scale ‘
metric rulen volun’o measur:
Cool '
ing devices o
. v, : ‘ |
) 7 T
v “ ",‘
v ) c
RULES OF NOTATION ~

1. Symbols are not capitalized unless the unit is a proper name (mm not MM)

Symbols are not followed by periods (m not m.).: . |
Symbols are not followed by an 8 for plurals (25 g not 25gs). . BN
A 'space separates the numerals from the unit symbols (4 | ot 41), |

5. Spaces, not commas, are used to separate large numbfrsrrnto groups of three
digits (45 271 kmnof¥5,271 km).

A -Azero precedes the decimal pornt if the number is less than one (O 52 g“not 52 g).

B~ oo o

o eed

1. Lrtre and metre canb pﬁd either with an -re or -r ending. c

. - | ".l»lnformatron:‘Sheett
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 METRIC UNITS,"SWB(}S, AND REFE

4

/

X

RENTS

-

»

'Quantity ¢ 4 Metric Unit . Symbol | Useful Referents
Length " | illimetre e mm 'Iéckness of dime ot paper
‘ u 'h i 2] clip wire . ‘
| contimetre em | With of paper clip
metre « Im Heightofdoor shout2m
| kilometre 12:minute walking distance
Area squre © | .| Areaof this space
' centimetre ¢ cmz_ o \
4 L 3 )
Y L . ) ] ] ' v
square metre ' Areg of card table top
| hectare ha Fobtbail field including sidelines
: | and énd zones '
Volume and mﬁh’li,tre ml . | Teaspoonis ml
Capfmty‘ litre 1 A liftle more than 1,quart
) cubic , o
5 centimetre em® 1 Volume of this container .
L‘ :% v lr‘:}'- ’
[y ("’?"4‘
1‘ ] ‘ W . ‘ v
i ! r
! " | cubic metre m’ A lttle mte than a eubie yard |
i
Mass milligram' mg Apple seed about 10 mg, grain of
) el lmg’ :
w
gam ¢, Niekel sbout 5 ¢
| ilogant kg (& | Wefster'sCollgiate Dictionary
) j : :
metric ton . A Coa
‘. (1 000 kilograms) |t I Ju quk‘s,wagen Beetlge! B

e CENTER FOR VOCATIONAL

J

v

L]

; . L/’ =
T ML «ma

Table1-a

g

)

Y ‘:_”# '
w v . ‘Iu . . §
‘ Tv * ‘ . "l F (I 6.": - 4 )
| Multiples and Pref s b "
| Submultiples: tlixes ‘;
100000010 | mega (i) | M
' 1000=10" | koK) + | ¥
100=10° | hecto (KEK'5) h
K 10=10' | dekatdékl) &
, Base Unit 1= 107 ' ;
012107 | deci (de5T) d
001=10" cepmn'(i) ¢
0001=10™ | mill mif). m
0000001 =10 | micro (n¥kro) | 4
1 Ii E ,, ‘ . R
. - Table1-b
S
| u ) .
1 \ . &
L] a’.’
¢ a
J [ o l/.
. _';,f
v
1 &
[
.' v; 5 ¥ ! »
I \ .
;
¢
\



LINEAR MEASUREMENT ACTIVITIES 4 e ar'{nertomd"
at your side. Move apart

. ’ ol . ! ¢ ! 1y
h ' ] '
N . (]
' . \ 4 3
.
» \ .
.

.U

Metre, Centlmetre Mllllmetre o ' . : \ 5othat you can‘put one
; end.of a' Mmetre stick on -
, , o G ‘ your partner’ \ shotilder
- . L | . and the other end on
. THE METRE (m - ' ’ ( ' your shoulder, Look at
' - \ o , the space between you,
A" DEVELOP A/FEELING FOR THE SIZE OF A METRE : Lo A

1. Pick ugyode of the metre
sticks'gnd stand it up on the
floor.{Hold it in place with
one hand. Walk-axound the
stick{ Now stand next to .

; THATISTHE WIDTH OF A METRE! Y

/ ~B. DEVELOP YOUR ABILITY TO ESTIM-ATE [N METRES

4

the sfick. With your oth. ' " Now you will i lmprove your ability to est timate | in metres.
v hand touch yourself wh .« . Remember where the length and henghtof a metre was on your
- the fop of the metre stick body. |
. cOMS on you, o O
L For gach of the followmg“ltems: v u
| / Estimate the size of the items and write your esti'ﬁiﬁe in the
THATISHOW HIGHAMETR'E S , ESTIMATE column. Measure the size with your metre stick
L and write the afswer in the MEASUREMENT column,
A ' 7
| . . | o\ ‘Demde how close your estimate was to the actual meashe. I
2. . Hold one arm out straight N " your esfimate was within 25% of the actual measure you are a
\ at shoulder height. Put 4 “Metrie Mrvel.” !
© ' themetre stick along this g /
o b ( arm until the end hits the B How Close
© ' endof your fingers. Where Estimate Measurement Were You?
' ishe otper end of the | o (m) m |
- metre stick? Touch your- - 1. Height of door knob | :
self at that end. from floor. g - #r\"“
% Height of door. -,

3. Length of table,

. METRLLS: ' 4., Widthoftae. . ——
T o | 5. Length ofwall of \ S
' o : o this room. = )

6. Distance from' o f
you to wall,
e

. ' ‘ ' - s Exercise1 .
‘ (contmued on next page) 11

T " .




THE CENT&TRE

, TherearelOO centmet%éﬂn one metfe. If fhere are 4 metres and
~ M3cent1metres,3§ouwrwz403cm[(4xIOGcm)+3cm 400cm '

N

R

. I TEMILMETRE(m) .

ooy e
/ '

1

' R

A
PR )
¢
7~
b

¢,

‘0

1

f.n

There are 10 nﬁlhmet;és in one éentlmetrp WHen a h;c:asﬁrement i
2 centimetzes and 5 millimetres, you wrie 25 mm{(2x 10 mm) -

e

w

=

\

’-

; ,+3tm] 5"‘ ) “ \ ,‘ o +5mm 20mm+5mm] TherearelOOOmmmlm ‘ |
T A DEVELOPAFEWNG FOR T‘{lﬁ‘/m OFACENT!METW A DEVELOPAFEELING FORTHE smz om MLLMETRE

‘. (« . ' ot s - L -0 . . ’ .
"J'. / 1 Hgld the methc ruler against the wndth of your tbumbnaﬂ , Usbmglaruler marked i rmlllmetres me”“’e
W Howwuﬁlsat? . RN '~. | 1 Thlcknesqofapnperchpwue mm '

, ’:2 thasure’yourthumb fror the firt ]omttotheend S Thlckness o/f ot i emm[ | Cm

‘ @ 'cm . e "( RN \ 1 i /‘ g . __T L

‘ 3 Use the metnorulertoﬁﬁd the w:dthoiyour palm S / 3 Wndthofyop ' f{ngemml. . i«
\'._ﬂ o e o an 4. Diameter (widthlofacoin, ~ . mn
UV Measure e your indfe or pomtmg fmger. How long is 1t" " »5. Diameter (thickness) of your pencil mn: '
2 "-—cm oL 6. Width of a postage stamp. ~ + mms

6 thasure yommst ylthatape measure. Whatlsthe dxsbance v b ' ' .

arou??d 1t‘7 em : 4 . ) : , , .

t fnd N R —
R + U the e tofnd yourvaist sz -—=—" B, DEVELOP YOUR ABLITY TO ESTIMATE N MLLIVETRES
? , Y - : |

e B DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES o You are ngw ready to stimate n rillmetres, Foreach of the .
- . following items, follow the procedures used for estxmatmg in -
You are now ?éady to estmntemcentlmetres For each of the metres, SR
following ifBms, follow e procedutes used for estimatingin | ' ‘How Close
oo metres o e, ' " Estimate Measurement  Were You?
LA ./ How Close | ( . (mm) (mm)
o e 6 Estimate Mtuen:ent Were You" 1. Thicknessf a
’ ' o () o) nickel.
g i‘l:?“‘t,h °fap“fe’ | 2, Diameter (thickness) L
o ,, ofabolt .. —
2. Diamete width). 3. Lenghofhol,
-~ of a coin. A ' '
3. Widthota , 7 bt
s e ” " 3 n‘pzpis o, “
4 Length ofa ’ 1CKness Of a4 boar
penCi]. .y ' ord'eﬁztop : (/? = p — “
: 5. Width of a sheet | \ Y b gfh:;l)mess ofs / ,
) _ of paper. SR S on- - i
"“ & C 4 ¢ . .
CENTER FOR VOCATIONAL EDUCATION - ro= Exerise 1

13



R
" AREAMEASUREMENT ACT‘IVITIE‘S , < .

Y

VELOP YOUR ABtLITY TO ESTIMATE IN SQUARE

| ‘CENTIMET ES
~Square Cent1metre, Square Metre Sl f ,
C ‘o . e Yoy are. now ready to’ develoyyour ablhty to esinfate / . !
| o in squate cefffimetres. .
WEN YOU DESCRIBE;IHE/ \HES OF SOVETIMAE, YOU ARE T | - K
SAVING HOW NANY SQUARES OF 4 GIVEN SIZE IT TAKES T0 c ,Remember he'ize of a squage centimette: For each of the
COVER THE S;JRFACE . = {_‘,: lfolltowmg items, Eollowmﬂe!d\ures used f6r estlmatmg n
Y . A metres. * ‘ ' )
I~ THESQUAftE CENTIMETRE (cm) W v o .. Y%, ..t HowQ
BN / J : ~’Estﬂr§;te Measurement  Were You? .
" A DEVELOP A FEBLING FOR & 5QU jECENTIMB‘FRE B S Co ) \(c;}t S
1 Takeaelearplastlc grid, or wse the grid on pageﬁ | //’ , L ulnoex Cafd; - ’ . , —k — +
2 Measure the length and widhh. of one ofthese smﬂ 2. Book coyer. : - -
. squares w1thacent1metre ler. - v ‘3. .Photograph. S’ ¥
. : . . : ‘ | _\\ 7 [
' THAT S ONESQUARE cuu@mu' 4. - Vindow paneor . . RV
. ; * desk top. | \ «
3+ Place your fingernaik over the grid. About how uiany A / o L,’ S
squares does it take to cover yolmgemall? T . o,
S u/ THE SQUARE METRE )

4. Place'a coin over the grid. About how many: squares
does it take to cower the coin? . cm’

5. Place a postage stamp over the grid.. About how many -
squares does it take to cover the postage stamp"

SR cm? ‘

6. Place an envelope gver the gnd About how many
squares does it take to cover the envelope" ‘ N
em? " /
Measure the lengthand width of theenvelope in‘centi- .
. metres. Length cm; width CI.
A Multiply to find the area in square centimetres,
| tm X tm = em?. How
- close'are the answers you have in 6. andin7.?

1 . \ ) .

A D\W‘ELOP A FEELING FOR A SQUARE ETRE

1 Tape four metre’sticks together to make a square which
is one metre long and one metre wide o

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

J. Place the square t)n the floor in a comer. Step back and
' look. Seé how much floor space it covers.

4. Place the square over a table top'or desktosee how
much.space it ¢

@, Place the square against the bottom ofa‘door. See how

much of e door it covers. How many squares would it
take t(J cover thedoor! ____ !

THIS IS HOWBIG A SQUARE METRE IS! i
@

L

Exercise 2

N
/\ | (contmued on next })age)

1y



i \ ) - S
‘ ,\;& L N , . o A oo ) }
. "8" DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 'CENTIMETRE GRID < i
METRES | e e ' T . »
v “ \\ . s N e ’ w (
You ate now réady to estimate/in square metres.‘Follew the .. ‘ 3y
procedures used for estimating in mefres. D N oy
' b B . \\ " ) ,‘Howatlose ‘v‘] ! ‘ t i . n\\
‘ + Estimate Measurement, Were"?ou?'
" ( (m?) (m?) r
< 1,. Déor. ;o ,\‘\' . ‘ . ;o ‘o\, .
) W b T f S ' ! '
" 42 Tullgheetof v Lo
. Newspaper. byt : '
3. Chalkbogdor -~ . ‘ '
bulletin board. SRR o - A
-4 Floor. : : L Ty Q‘ ‘ ‘
sow 0, o ) o " B
6. Wall chart o poster. o . // R . N ".;;A )
] ' [ ‘ '\" ‘ 4 l M ! ! Y , ‘
+ 1. Sidéof file cabingt, L. ,‘ £ ! /
Sieof e v, e ; vl
». " 0 . \: ’ e v '» | vy .
/ * : i 0
v ¢ : ’ ’ i ! ¢
, 2 7y IB
b 4
) i | ol
- " : - i { - \
. q "‘ \ . < .
ﬂ ' ” ) ]
TR T o o8 VOCATONA) EXICATON ., Exercise 2

5
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SN S S T
VOLUME MEASUREMENT mmes D . |
o A T
Cublc Centlmetre Litre, Mllhhtre Cubic Me’tre O o
~ | ‘e“\_ o . o\ S N
I 'THECUBICCENTMETRE(w’) -~ » 7 | o
5 DIVELOPYOUR ABLIYTOBSTIMTEINCURC
A DEVELOPAFEELING POR THE CUBICCENTIMETRE  CONTINETRES o
] . .

} Plck up a colored plastic cube Mme its length,
t, and width in centimetres.

(4 T{iATISONECUBI.CCEI\J\TIM‘ETRE! S

/ » You are now ready to develop you ability to estlmate J

in cubic centimefres,
: et

Remembenthe size of a cubic centimetre. For each of

, the followitg items, use the procedures for estimating in

.2, Find the volume of a plastic 4trebox. 4
: | mefres.

I ~a. Place aROW of cukes agéinst the bottom of oge ‘o : X How Close . .
of the box. How many cubes fit in the Tow?.) . Estimate Measurement Were You?
. | | N, () T e

' b. Place another ROW of cubes against an adjdfining side

" of the box. How many rows it inside the box - b Index card file v | ‘
. ‘  tomwﬁj.one'.la}ierqfcubes?. . ( - ; - box. ;[ \J’ — .
v | How many.cubes in eac‘h‘ro'wk L | ° . 2. Frzezer container.
How many cubes in the layerin the bottom of the | \3.  Paper clip tex. § —
o . & * 4 Bovofstles o ey
e Stand aROWof, e up agamstthe sde of the box, o | Lo N
-« Howpany LA?ERS would fit in thebox? _____ II THELITRE () o, S %
s " How many cubes in each layer" i o o ‘ \. |
/\ How many ctbes fitin the box altogether? ____>, , A DEVELOPAFEELING FORALITRE h. ‘
, - THE VODUME OF THE BOX 8 —CUBIC ’ © 1 Toheaonelitre beaker and fill it with water. ¢ -
ﬁ c ‘ CENTIMI@RES' | ' - 2. Pour the water into paper cups, filling eachasfullasyou 7,’
g "7 d. Measure thie length, width, and height of the box o4 \usually do. How many cups do you fill? _
' ,centlmetres Length . cm; width cm, | —
height __*___cm. Multiply these numbers to find . THAT IS HOW MUCH ISIN ONE LITRE .
the volume in cubic centimetres. N SR 3 Fill the htr%contamer with rice.
T mx mx __om= _._en., > THATIS HOWMUCH IT PAKES TO FILL'A ONE,
' Arethe answers the sa.mch.and i LITRE CONTAINER! 8
b . ’ ‘ | . - o | ' J , r ,
THE CENTER FOR VOGAPONAL EDLCATION , 5 © " Exercise3
o - .t (continued on next page)
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\‘rs + RN l\"v,
. . /\ . o ‘ : ‘.
,{B. DEVELOP YOUR ABILITY TO ESTIMATE IN LI

TRES .
S \@ are now ready 1o develogyour ability to estimate in

litres. To write tfo and one-half litres, you writé 25,0t &
- 9% ltres. Towgite one-half litre, you wyite 0.5 1, 0r 0.5
litre. To write tws and tiyree:fourths litres, you write

2.75] or 2.75 ires, . / N

For each of the'following items, use the procedures for

-~ estimating in metres.
by

J

ﬁslmlate Measurement Werll}ou"

¢ (ll (1)

;:\ 1. Mediumsize
' freezer container, .

2

\ 4

"‘n’l THEMILLIiITRE (ml)

‘ 1
B

e freezer
container, - 4

’

Small freezer
cqgainer. ,

Bothe or jug.

3 htre is 500 mllhhtres or 0 5 litre = 50

’

A DEVELOP A FEELING FOR A MILLILITRE

 Thereaze 1000 milltres i one ltte, 7000ml¥1litre. Half .
ml, -

1. Exammeacentlmetre cube. Anythmg which holds J
lem? holdslml

2 Fillal milllitre measunng spoon with rice. Empty the
spoon into your hand. Carefully pour the rice into 2
small pile on a sheet of paper.

THAT llls HOWMUC ONE MILLILITRE I8!

'3, Fill the 5 ml spobn with rice. Pour th
pxle on the sheet of#faper. ',‘3

THAT 1$5 MIl)LlLlTRES OR ONE TEASPOON!

| 4. Fillt 15 ml spoon wn}mce Pour the ncemtoalhlrd
pile on the paper.

THA’Iﬁ 15 MILLILITRES, OR ONE TABLESPOON’

; \ X

__,,/
jce into another

THE CENTER FOR VOCATIONAL EDYCATION

j ;@'
HowClasl. |

Al

1

\ H ‘
. DEVELOP-\(OU%ABILITYTOESTMATE INMILLILITRES * *

B
p t
)

1
. ?

You are now geady to estimate in millilitres. Follow the
* procedures used for esimating metres

How Close
Dstmnte M:asm'ement Werejyou"

) ‘f’ﬁlm" N

L
] *

A !
t
.

\

Small juice cagl ]

I
¥

. Paper cup or tea
cup'.-'

1
2
4

’

Sof/l drink can.
., Bottle,

IV THE CUBIC METRE (m’) J :
/6EVELOP A FEELING FOR ACUBICMETRE

H

A

Place a one metre square on the floor next to thé wall.
&

"m.
R Measure a melr URhe ka
(/-' 3. Plctureabox that ould fijanto that space
VSN

THAT IS THE VOLUME OF ONE CUBIC METRE'
! :
Fo B DEVELOP YOUR ABILITY-TO ESTIMATE IN¢ CUBIC%ETRES / '

™ i )
Wﬁ

; /

R

For each of the: followmg items, follow the estlmatmgproced

ures used befqre v ‘

l‘:l ‘ A * % How Close

Lt & Estimate Measurement Were You? |

o (mJ) (mJ) . ¥
1. Office desll, : .
- 2. File cabinet. - l
3. Small room, « /
s

’
o

 Exercise3
oXErc
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MASS W EIGH’f)\MEASUREMENT ACTIVI'?IES | | .

Kllogram Gram : b s e Y o

R . ) by ‘ “ ‘ -
v . ‘ R | ) R ‘ : \/‘ s Wanta
b . 4 ’ .~'> I v J |
The mass of an object is a measufe of the amount.of matter ih the . 'k‘ , Coo M o j |

object. This amount is-always the sam unless you add or subtract some - '\/\", g)
" matter from the object. Weight is the term that modt people-use when ~ S |

théymean mass. The weight of an object is affepted by grawty,the ' l/zllogram box. —_— - , N

mass of an object is not. For example,ﬁ{e wengt:ofaperson onearth ‘,..‘ 2 mook : -

might be 180 pounds; that sgené person'’s weight on the moon whuld be -

3\ Bag of sugar —

20 pounds. This difference is because Yhe pull of gravity on the moon o :
is less thar the pull of gravity on earth Apersqnsmass ontheearth 4 Package of paper N e
and on fhe moon would be the same. The metric system does not : : : :

measure welght -1t measyires mass. We will use the ,erm .mass here, 5 Yo OWSW ) J .
. ’ ‘ -
- Thesymbolforgram is g. o | o .
X . ¥ ) o B DEVELO,P YOUR ABILI YTO ESTIMATE N KILObRAMS
- The symbol forkilogramiskg'\‘ . " A ~ . ]
There are 1000 rams i one kllogram or1000§ 1k, ‘ For the following items ESTIMATE the ﬁﬁs of the objectm
% oY, Kilograms, then ude the scale or balance to'find the exactmass
o Halfa logram can e written a5 500 gA{ 5kg e - of the object, Write the exact mass in the ASURE_ME‘NT':
Aquarter of a kilogram can be written as.2@ gior 0.25 kg, S ‘column Determme T
: ) . P 8 [ . '
- Two and three-fourths kilograms is written as 2.75 kg, ’ . . How Close
| L o .o " ‘ Estimate Measurement Wete You?
. ' ot ‘ , . y ":“ | . (kg) (k‘) ,
-1 THE KILOGRAM (kg) R o
R .. 1., Bagofrice. : .
DEVELOPAFEELING FOR THE MASS OF"‘A‘KI‘LOGRAM 9. Bagofnals. I
Usmg a balance or scale, fmd the mass of the items on the table. n 3 :;a.rgfe Puse Or
Before you find the mass, notice how heavy the object “feels” L rieicase,
and compare it to the reidmg on the scale or balance. 4. Another person.
| " - 5. Afew books.
" 7:?11 : (“‘Hv | ¢ ‘
3,
/ | S 7 Exercised
| " (continued on next piage)

!
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a ’B Y ‘ \" 0
3 .’\ \“ .
A« . | | ' R T SN L
1L THEGRAM( - o .\' L %- |
A DEVELOP AFEELING FOR'AGRAM o b B DEVELOP YOUR ABILITY 10 ESZMMATE N GRAMS
o c ‘ ‘ ', ‘kﬁ)\ , ' \ |
;! L. Takeaco]ored plastlc cube,,Hold it in your hand. L You are now ready to xmbmve your ablllty to estlmate in
‘ Shake the cube in goyr paim as if sha]gng dice. Feel the e ‘grams Remermber how heavy, thelgram cube s, how heavy -
~ pressure onyour hand when'the cuby \~m motxon the ' \f'the two gram cubeagre, and how heavy thé¥ive gram cubes“' R
¢ " whendtisnotinmotion. . df/ y " are.. For each of the following iters, follo fihe procedures ! C
THAT IS HOW HEAVY AGRAMIS . b; _ y usedforestxmatmg in kilograms, 4
. . : “ d , ‘%.‘ ‘ \ , " ‘ . . oy .
' e L S R ‘ HowClose g
2/ Take asecond cube and attach it tothe it Shakethe // o Estmmte Maasuremeﬁnt %W.ere You? .
/. Cubr'firt one hand'and then the other'hand resty, S o .@ __Jg) . .

»  the cubes near the tips of your fingers, movmg your
hand- up and down,

" THATISTHE MASSOF‘TWO"‘GRAMS!

L Twothumbtacks. * __. . o :
7 N Yg.«-l_

3. Two-;;age letter

-  and eavelope. ,
N 3.F\Take fve cubes in one hand and shake them around. o 4 -Nickel
THATISTHEMASSOFFIVEGRAMS! - 5. Apple
~ 3 6 Pafkage of o
J o .o ) f ‘ , ‘ .
. ' . y “margarine. _ >
N ! . N kad . )
! . i ’ o
1Y i N ' ' I
. H;‘I:’ i " :
‘ g ’ R
/ b N ..\ | ' | J T
r1 { . -
A \ ‘ | |
THE CENTER FOR VOCATIONAL EDUCATION, \\/_\ Exercise 4
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TEMPERATURE MEASUREMENT ACTIVITIES ** A

Degree Celsrus o o

L DEGREE CELSIUS (‘Cr,
B: DEVELOP YOUR ABILITY 10 ESTINATE N DEGREES

Degree Celsrus ( °C) is the metrrc measuré for temperature

A. DEVELOP A FEELING EOR DEGREE CELSIUS

CELSIUS

E_g;each item, ESTIMATE and write down‘hewﬁany degrees

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

Take a Celsius thermometerz' Look at the marks on it.

1

Find 0 degrees.
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)
WATER BOILS AT 100 DEGREES CELSIUS (100°C) <

Find the temperature of the room. °C. Isthe

room cool, warm, or about right?

. vl
Put some hot water from the faucet into a mr.
Find the temperatire. ____ °C. Dip your fmger
quiekly in and out of the water, 1s the water very hot,

hot, or just warm?

.4, Put some cold water in a container with a thermometer, -
.+ Find the temperature.

°C. Dip your finger into
the water. Is it cool, cold, or very cold? }

Bend your arm with the inside of your elbow around the .
bottom of the thermometer. After about three minutes
find the temperature. °C., Your skin tempera-
fure is not as high as your body temperature

3

- NORMAL BODY TEMPERATUREAS 37 DEGREES
 CELSIUS (37°C),

" AFEVER 1539°C.

AVERY HIGH FEVER IS 40°C.

MENT. See how close your estimates and actual measure-
ments are. \

o How Close
Estimate Measurement Were You?

(o (0

.- Mix some hotand

cold waterina , _ y
container. Dip.your '
finger into the
water. |

. Pour out some of

the water, Add some -
hot water. Dip your
finger quickly into

the water.

Outdoor tempera- ' - .
ture,

Sunny window il '
Mix of ice and water. , __* / 4

Temperature at e
floor,

. Temperature at
+ ceiling.

f .

Exercise 5
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" UNIT

OBJECTIVES

The student wil recognize and use the metfic
terms, units, and symbols used in this occupa
fion, ’

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

occupation.
1L

* Givena measurement task in this occupa-
tion, select the appropriate metric ufi
and measurement tool,

40GGESTED TEACHING 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
' tools*

3. Present and have students discuss |
Information Shegt 2 and Table 2.

" 4. Have sudents leamn occupationally-related
metric measurements by completing

Exercise 6 and the appropriate Exercise 7.

~B.  Test performance by using Section A-of

“Testing Metric Abilities.”

m THE CENTER FOR VOCATIONAL EOUCATION
KC

2 ,u..,r =i
\

METRICS N TH OCCUPATION

Changeover to the metric systemsis under way. Large corporatrons are already usmg
metric measurement to compete in the world market. The metric system has beefy used in
various parts of industrial and sciextific commumtres for years. Legislation, passed in
1975, authorizes an orderly transition to use of the metric system. As businesses and:
industries make this métric changeover, emp]oyees will need to use metric measurement

in ]Ob -related tasks. ,

. ' ’

Table 2 lists those metric terms which are most c\(}mmon]y'used in this occupation,
These terms are replacing the measurement units used currently. What kinds of job-
related tasks use measurement? Think of the many different kinds of measurements you
now tmake and use Table 2 to discuss the metric terms which replace them. See‘f you
can add to the lrst’ of uses beside each metric term.

)

¥

Information Sheet 2

29
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METRIC UNITLS FOR SMALL APPLIANCE, MAJOR APPL;ANCE REPAR .

kilopascal

Quanity Ui  Symbol | The o N
1
Length N m povercodenth, lctn o orfing wiee /o
A ' " centimetre | em’ wire length, parts dimensions, toé_ln‘
, nilnete mm " wire diameter, drll bit diameter, lengih and diametr of b
v g - fasteners, wrench size - , I
, : 4 { i ' r
kilometre | km locating customers and l\lppliei‘l, estimating shipping costs ) _
, \1 b - tind service vehicle expenses V1 ‘ ) i
, S — ‘ ‘ /o
"Ares T  Jquare metre m’ . floor space needed for an appliance, space to be heated
( ¥ ) . -
Volume/Capacity " cubic centimetre (} ey o " /
: — " amout of space occipied by an appliance
'} *cubic metre - '} m’ .- : .
*litre 2! _ dr washer ;ub capacity, purchiasing chemicals and lubricants,
o9 testing liquids ~ ~ -
—— : ‘
y millilitre ml cleaning chemicals, oil for lubrication v
A~ - -
Mass kilogram kg purchasing solder, appliance shipping mass, parts purchase,
shipping charges ¢ S
‘ fram 't parts and supplies, replgéing parts by substitution with ’
approximate equivalent mass, postage '
**Temperatute  .|s degree Celsius - °c measuring oven, dishwasher, toaster, fryer temperature;
. meastring temperature for thermostat adjustment
Pressure | kP preuut'e cooker, cafining cookers "

‘ C‘Stomge capacity of refrigerators and freezers may be given either in cubic metres or litres. Standards have not yet beendefined by manufacturers.

»

Obtain current information from the Association of Home Appliance Manufacturers, 20 North Wacker Drive, Chicago, llinois 60606. -

. . ‘f .
¢*Kelvin (K) temperature mg'y be used in some instances in product specifications or technical reports. Absolute zero is 273K; 0°C=27 3K;

7 100°C = 313K,

[
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TRYING OUT METRIC UNITS

To give you practice with metric units, first estimate the measure- - j j ‘ Estimate | Actua
ments of the ffems below. Write down yolur best guess next todthe jtem. ‘ — '
Then actually measure the item and write down you)xgnswers ysing the }16. Measuring cup . *
cortect metric symbols. The more you practice, the edsier it will be.. ‘

o o _ /17. Miger bow!

. Estimate | .Actual
! - . ' 18 Rebﬁ%‘erator- .
Length. = * , A
. % 1Pdmwidth 19. Electric oven
o ‘ 3

2, Hand span 20.  Small box or package ”

3. Your height 21, Popcom popper

4. Applince power cord ' '

" ‘po4 N ', 22 Freezer container , |

5, Timer shaft L | — —

, : ‘ Mass 7

6. Length of mixer beaters L 23+ Textbook /

7 Blcc e ' %4, Nickel |

8. Space between range buners 25. Yourself /

9. Height of blender 2. Dryer B\

Area ° ) 21, Mixing bowl \

10. Desk top ' | ‘

11 Poorspacefordryer 98, Alitre of water (net)

12. Workbench - . K Temperature

- 99. Room temperature
13. Watfle iron griddle Dishwasher sanibizing
— 30. cycle water
14. Electric range top N
- e e L - 31 Quidoor .
Volume/Capatit
15 Smal? bott{e . 32, Perculator
' 4
5 .

THE CENTER FOR VOCATIONAL EDUCATION ! ' / Exercise 6
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| 6. Temperature of deép fryer contents

1L Length of coffee percolator pump
"2’ 412 Diameter of basket

&
?
r

e L o “
. REPAIRING WITH METRICS- SMALL APPLIANCES'

15 .7

s lmportant to know what metric measurement to use. Show
what measurement o use in the following situations.

1. Height of mixer"" | | +

' A
2. Dimensiongof vjafﬂe iron:,
Length :

18.

Al

The cotton temperature settmg :
ofaniron v

19.

Length of fasteniﬁglscre‘w for'
the handle Etoaster

20

Volume of the tool box

Width

3. Wdhofmoperet + |

4. Capacity of deep f_\tyer
5. Areaof a frypan

]

7. Length of electric comb g

8. Capacity of a vaporizer tank

"9 Depth of the toaster slot

- 10 Diameter of the blender jar

13 Volume of the basket

14 Dimensions of toaster heatmg §

elements:
Length’

.
t/

,-Widtw' )

15. Capacity of canister yacuum

r;,{é? cleaner L

‘ "'16. Clearance of the mixer beaters ;

ot the bottom of the bowl -

17. -Capacity of the water tank in
»  -asteamiron

2.

Size of wrench usgd in disassembly
of a eaffee maker bottom plate with
heating element

22,

Pressure of pressure cooker

“ ._ﬂ. THE CENTER FOR VOCATIONAL EDUCATION.
BT \/ - ,

Exercise 7
(Small Appliances) 25
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SERVICING WITH METRICS- MAJOR APPLIANCES A & | :

It is important to know what metric measurement to use. Show
what measurement to use in the following situations.

v

Service calls | ,

1. Width of sutomatic washer , ) ’
. i IR Distance is measured in kilometres. To locate customers you will
9. Width of an electtic oven - ~ need to think of the distance in kilometres. To plan travel time you
- = ; will need to think of speed. Using the City map below, find the dis-
3. Depth of thetrash container In ’ ' tance and estimate the travel time. The top speed dlowed n town s -
acompactor - ‘ ' 50 kilometres per hour (km/h). However, in traffic you will only be '
4. Volume of a washer tub - able to average gbout 40 kmh.
5. Mass of a box of bleach f 19, Distance
. 6. Diameter of the water hose | 20, Approximate time
L]

7. Diameter of timer dial

8. Length of screws for the back
of a dryer

9. Thickness of a lock washer
10. Height of a trash compactor

11, Diameter of the timer shaft

‘_(.\..,“m_—p
12. Area of a washer -
13. Dimensions of a vacuum cleaner tank: _ CUSTOMER !J;m
a. Length : ' , . . _ ' {
b. Diameter ' s antieia e g mcormmn = $--PNE= - =
. } sHoe || 'f o
14, ‘Diameter of dishwasher drain opening ¢ . \ j o
15. Motor belt on a clothes d cei‘ o< m i
» . r 8
16, The dimensions of a door gasket on
-+ afreezer y ,
ﬁ"* ; . - 7] 6 6
-17: Capacity of a dishwasher L § ‘g p
— o )
18, M;ss of a box of metal screws :
'
)
THE CENTER FOR VOCATIONAL EDUCATION :  Exercise7
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OBJECI‘IVE

cxiihe student will recognize and use met-
ric equjvalents. ‘

o  Given a metric unit, state an equivalent
in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

1. Make availabt the Information Sheets
(3 8) and th,: associated Exercises
(8 - 14), one at'a time.

9. Assoon as you have presented the
Information, have the students complete
each Exercise. ;

3, Check their answers on the page titled
ANSWERS TO EXERCISES AND
TEST.

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

dmm=3em+dmm ,
. =3cm+04cem
= 3.4 om. This means that 3¢ min is thesarﬂ’eas34cm

g *‘r L o
METRIC-METRIC EQUIVALENTS o

Centimetres and Mllllmetres B ;
- | _

' 23456l 23456

Look at the picture of the nail next to the ruler. The nall is 57 mm long. Thisis 5 cm+ 7 mm

“There are 10 mm n each cm, so 1 mm = 0.1 crh (oné-tenth of : centxmetre) This means that

Trim=0.7Tcm, 50 57mm = 5em+7 £
| = 5om+0.7cm -
’ = 57 cm. Therefore 57 mmis the same s 5.7em.

Now feasure the paper clip. It s 34 mm. Thisis the Sime as3cm+__.___mm. Since each
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = em. So, the paper lip is

U

o ‘,, . Jnformation Sheet 3
J .
Now you try some. ‘
a) 26mm= cm Ce) 132mm = em
b} 583 mm = m {) 802mm = —' _em .
¢) 94mms= —m g) 14Q0mm % (M

d) 680 mm * e cm h) 2307mm. = e cm

\ . " Exercise8



,: (Metres Centunetres and Millimetres

- There are 100 centunetres in one metre. Thus

m* 21100 cm= 200 .cm,
dm= 3x100¢em= 300cm.
~ 8m=8x100cm= 800cm.
36m =36 x 100 em = 3 600 cm.

There are 1 000 millimetres in one metre, so

©2m= 2x1000mme 2000 mm, p
dm= 3x1000mm= 3 000 mm,
6m=* 6x1000mm= 6000 mm,

2m = 24.x1 000 mun = 24 000 mun.

From your work with decimals you should know that

one-half of a metre can be written 0.5 m (five-tenths of 2 metre),
one-fourth of a centimetre can be written 0.25 cm
(twenty-five hundredths of a centimetre). '

This means that if yeu want to.change three-fgurths of a metre to
. millimetres, you would multiply

0.75m= 0.75x 1000 mm

k) [
B} =looxlogg mm §

100
= 75x "100 MM : y

75x10mm . x
750 mm. This means that 0.75 m = 750 mm.

L

L »,

I Information Sheet 4
Fillin the following chart. |

melte | centimetre | millimetre
m om mm | . i ‘
1 100 1000
2 00
3 1, [
9 .
| .| 5000
([ &_g/ 1
, 0.8 0
" 06 600
25 25
. 148
- ’ ’ 639

N~

[ 9 ,
' E KC THE CENTER FOR VOCATIONAL EDUCATION

Exercise '9

jvg

Millilites to Litres

3000 ml is the tame a5 3 libres,
4000 ml is the same as 4 litres,
12 000 m! is the same as 12 litres. |

G -
2000&? 1000 lltres 2 litres.

And,asa flnal example,

A4

Change 57 milltes to ftes,

litre).

\—

2000 millilittes is the same as 2 litres,

1000 \
1000 ml » 1ooohtre= 1litre,

8000 ,
B0l = S myé = 28 ftres.

is the same a5 one-half (0.5) of a litre.

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

Since there are 1 000 millilitres in each litre, one way to change mdh
Litres to litres is to divide by 1000. For example

* | Whatif something holds 500 ml? How many litres is: thlS" This s
| worked the same way,

- 500ml "1%0[16 litre = 0.5 lftl:e (five-tenths of a litre ). So 500 m|

" 5Tml =1ng litre = 0.057 litre (ﬁfty-seven thousandths of a

) .

Now you try some. Complete the following chart.

Information Sheet 5

' millitres | bites
" (ml) 1]
3000 3
6 000
8
‘14000
) ' 23
J00 0.4
| T700 .
1 09
P
~~ { 047
* L5

§

Exercige 10
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(

Litre]s to Millilitres L
What do you do if you need to change litres to millilitresz. Remember,

there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml,
- .

’

SO’ P
2 ftes= 2 x1000m=2000ml - L
T litres=7 x1000ml= 7000 ml, x
13 litres =13 x1000ml=13 000 m, B st

Ol = 065K 1000mI= @som 0 T

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

litres 'millilitres
| ml
8. 8000 -
5 ‘ I“,. ? .
16 il ‘
32,000
04
0,53 q
480 Exercise 11
[ . )
Grams to Kilograms

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

2000 grams is the same as 2 kilograms,
5000 g ig the same as ké) p
. 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 litres.

N -
LT Information Sheet 7
Try the following ones, * |
“ |tk
4000 4
‘ \ 9000 -
23.000
S
iE Exercise 12

Toxt Provided

,b

r — —————
Kilograms to Grams \

To change kilograms to grams, you multiply' by 1000,

1 kg=4 x1000g= 4000g,
23 kg=23 x1000g=23000g,

0.75kg= 0.75x1000g= 7a0¢.
- ‘ i /

Information Sheet 8

Complete the followfng chart.

L kilograms grams .
kg g
7 7000
11 ;
' 125000 -
04
4 063
175 Exercise 13

'\Changin”g{‘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

mettic equivalents by gompleting these statements. 1 -
8 ) 500 cm of wire is : m
b) 750 m! of solvent is JR ]
¢ )5 cm diameter fan blades mm
d) 2500 g of solder is kg
¢ )1 100 mm wide door is cm
£ )0.95 litre of alcohol is ml
§)1000kg caris ¢
h 0.5 litre of concentrate is ml
i )2m board is mm
j 500 g box of hardware i kg
O 50 ofpmypiints T
1) 50 kg appliance is g
m) 10 m of wire is L m
1 )2.5 switch mounting hole is mm
0) 2.25 kg tosster is g
~
Exercise 14
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UNIT

OBJECTIVE
The student will recognize and use *
instruments, tools, and devices for mea-
surement tasks in applrance service occu-
pations.

¢ Given metric and Customary tools,
instruments, or devices, differentiate
between metric and Customary.

(iven a measurement task: select and
use an appropriate tool, instrument
or deviee.

Given a metric measurement task,
" judge the metric quantity within 20%
and measure within 5% accuracy,

’ o
SUGGESTED TEACHING SEQUENCE
1
; ing tools and devices (rules, scales, °C

thermometer, drill bits, wrenches, micro-

 meter, vernier calipers, feeler gages) and
display in separate groups at Iearmng
stations.

Have students éxamine metric tools

tools and instruments.

Llemsties, o

Present or make available Information
Sheetsd. \

Mix metric and Customary tools or
equipment at learning station, Give
students Exercises 15 and 16.

Test performance by using Section
qf “Testing Metric Abilitiés.”

Assemble metric and Customary measur-

instruments for distinguishing character)
istics and compare them with Customary

Have students verbally describe charac-

SELECTING AND USING
METRIC INSTRUMENTS , TOOLS AND DEVICES

Selectmg an unproper tool or misreading a scale can result in an improper sales form,
damaged materials, or injury to self or fellow workers. For example, permitting-207 pounds
per square inch of pressure (psi) in an air compressor designed for 207 kilopascals (about 30
psi) could cause a tatal accident. "Here are some suggestions:

1. Find out in advance whether Customary or mettic units, tools, mstruments ot pro-
ducts ire neested for a iven task. ,
2 Examme the tonl or insirument before using it, '

3. - The metnc system is a decimal system. Look for units marked off in whole numbers,
¥ tens ortenths hundreds or hundredths. .-, ‘

4
5.

Look for metric symbols on the tools o gages such as m, mm, kg, g, kPa, etc‘.

Look for decimal fractions (0.25) or decimal mixed fractions (2. 50) rather than com-
mon fractions (3/ 8} on drill bits, feeler gages, etc. \

. Some products may have a special metnc symbol such as a block M to show they are
" metric.

Don't force bolts, wrenches or ather devices which are not fitting properly.
' 2

Practice selecting and using toogl mstruments and devrces

. ,;»ﬁri
) ! *

B

[
Information Sheet 9

o

15



" WHICH TOOLS FOR THE JOB?

- MEASURINGUPIN |
SMALL APPLIANCE REPAIR . o

Practice and prepare to demonstrate ?your ability to identify,

selgct, and use metric-scaled tools and instruments for the tasks given

« below. You should be able to use the imeasurement tools to the appto-

priate precision of the tool, instmment or task,

Select and demonstrate or descnbe use of tools, ingtruments, or

 devices to:

L

2.

3..

4,

11,

12,

13.

) ]
Find some sctews one centimetre long,
Measure the fasteners in an electric toaster. )
Ad]ust the thermostat on an 1ron usmg a thermometer.

Measure the temperature of a toaster-oven apphance

Select the wrench used to remove a\toggl’e switch nut.

. Determine the workbench areq needed to disassemble g ste}m

iron.

Find the length of mixer beaters.

. Measure the thickness of the cuttern a food_and meat grinder, |

. Rzmoﬁjfan badeonafm. ., .
. 10.. Measure the length.of wire needed to make the intemal con-

nections on a toastgr.
Measure the depth that the deep fryer should be filled with ol
Find the dimensions ofablender'motbrshaff. ”

Measure the distanc between the metal prongs on the male

| connectors on an appliance.

Measure the length of a coffee peréolator putnp for réplacement.

. . Ty
. 4

For the task%)w, estimate the metric measurement to within

95% of sctual mesyurement, and verfy the estimation by messring.
to within 5% of actual measurement.
Estimate\ Verify
1. Layout surface area needed fot” \

small appliance repair, ‘ \\
2, Replace the power cord on an

electric heater with a metric

equivalent length.

Select the correct tﬂickness ofa
wire for toaster heating element
replacement.

Replace the solderless terminals .
with correct replacements in
metric dimensions.

Adjust the thermostat of a roaster
over.

Replace the cutter on a can opener,

.. Replace a small fan blade,

selecting from several blades.

Find the dimensions of 2 mxxer
‘motor bearing, "

Determine the mass of an iron
boxed for shipment.

10.

Rehlace the female plug on a heat-
ing appliance cord, Measure for
the correct width.

‘ . ‘!i THE CENTER FORVOCATIONAL EDUCATION
N \/ ’

Exercise 15
(Small Appliances)

\\’

Exercise 16
(Small Applianees)
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WHICH TOOLS FOR THE JOB?

MEASURING UP MAYOR APPLIANCE R!PAIR \

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

i

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

" priate precision of the tool, instrument, or fask.

For the below, estimate the metric messurement to withinN0%
of actual measurement, and verify the estimation by measuring
within 5% of actual measurement, :

D Estimate Verify
Select and demonstrate or describe use of“’tools, instruments, or o - it
devices to: : \ 1. Floor space needed for a trash
. L compactor
1. Level an automatic washer o
' 2. Height needed to install a stack
4 asher and bination
2. Measure opening for a range top st and dryer combinaton &
3. Mesasure opening fd;an oven ‘. - \ | 3. Iength of the shortest usable g
¢ dryer pigtal -
4, Checktha{diimetég of vent hdle needed for a dryer ' N
VL . 4, Mass of an oven door |
5. Measure oven tempéréture when making themostat check , :
: g ;o \ 6. Capacity of a trash compactor \ '
6. Measure length of ?g;’m needed for an electric range ,
! i , ‘ i 6. The clearance between the switl | , :
1. Volume of a space needed to contain a dishwasher - - arm and bottom rack in an auto- , |
: matgc.dishwgsh‘er‘ o
8. Find mess of load of rags o be washed -
' o 7. The amount of the tange top
9. Measure the compacted h bag which is below the surface
10, Measure the elctri dryer door 8. Messure the watertemperature
i _ of an automatic washer
11, Messure the levefing feet, T
b 9, Measure tub capacity
i | “ )
:
g 10. Measure drive belt length \
R Exercise15 » ~ Exercise 16
- THE CENTER FOR VOCATIONAL EDUCATION  (Major Appliances) (Major Appliances)
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UNIT

~ OBJECTIVE

The student will recopnize and use metric
and Customary units interchangeably in order-
ing, selling, and using products and supplies in

this occupation.

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

¢  Given a Customary unit, state the re-
placement unit.

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and contamefs of s

materials.

9. Present or make available Information - . |

Sheet 10 and Table 3. ™

3. Have students find approximate metric-

Customay equivalents by using
Exercise 17.

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

mcm:n FOR VOCATIONAL EDUCATION

2. Look up the known number in the appropriate column if not listed, fmd numbers you ,
+ canadd together to make the total of the known number.

. '.: ‘w/\,,,J

17, Part and Part 3.

\

- lem~0.39inch
0 1m~ 3,28 feet
1~ 109 yads
1 km % (.62 mile
lem! =016 5q in
Im? ~ 108 st
1mt~12sqyd

lem
1m’ ~353cuft
1m’~13cuyd

.

1 hectare ~ 2.5 acres
Y2006cuin

[MET:’RICCUSTOMARY EQUIVALENTS

During the transition period thete will be a need for finding equwalents between sy stems
Conversion tables list caleulated equivalents between the two systems. When a close equivalent
is needed, a convetsion table can be used to fiid it. Follow these steps:

1. Determine which. conversion Jalﬂe is needed.

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

“’i‘able 3 on the next page gives an example ofa metnc Customary conversion table whnch
you ea use for practice in finding approximate equwalents Table 3 can be used with Exermse

Belowis 1 table of metric- Customary equivalents which tells you what the metric ;eplace

ments for Customary units are. This table can be used with Exercise 17, Part 1'a Part 3 The
symbol means “nealy equal to.” , ,

1inch = 2.54 cm " Iml>0.2tsp :
1 foot % 0,305 m Iml~007thsp 1tbspw15ml \
lyad =091 m 11%338floz 1floz~296ml
"1 mile > 1.6 km %4, Zoups 1 cup 237 ml \
1sqin®6.5 cm $ .k

15 ft ~ 0,09 m’ M
lsqyd 08m . TINEN

lacte~0.4 hectare  1gram ~0.0350z loz 28.3¢
leuin® 164cm 1kg¥2.2]p. - 1lb>0.45kg
lew ft .0.03 m " 1metric ton>22051b  1ton>907.2kg
Teuyd~0.8m’ 1kPax0.145psi | 1psiv68%kPa|

¥

* Adapted from Let’s Messure Metric. A Teacher s Introduction to Metric Measurement. Division of Educational
Redesign and Renewal, Ohio Department of Education, 65 S, Front Street, Columbus, OH 43215, 1975.

v

) : YA
'l
J
/

[
- é

Ttspx5ml

\

J!
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CONVERSION TABLES
 MLLIMETRESTOCRNTIETRES TOINGHES | INCHES T0 CENTIMETRES 0 MILLIVETRES
mm \ a:'n i mm m in mm o o b, om mm T mm
00 10 388 | 10 1 0¥ 101 00 1 s 34 18 032 83
0 20 8 | 0 2 0M 2 02 008 | 2 508 (508 | 14 084 84
W 0 18 | % 8 118 | 8 03 01 [ 3 T8 762 B 1
W WM | @ & 18 | 4 04 o1 [ 4 116 6% | s 181 18]
00 50 1968 | 8 & 197 | 5 05 o020 | 5 1270 (10 7}
B0 60 2862 | 60 6 33 | 6 08 03 | 6 164 1624
™ 0 ;s | o 1 w6 | 1 o1, | 7T mm o lms
B0 ® 5180 | 8 8 815 | & 08 03 | 8 w@ 2093 .
WO( 90 43 | B0 0 AN 8 09 035 | o .28 , 28§ | |
' EREIEETE R
100hm o metre= 3087 inches .. | inor1ts3048emor S048mm
. :
METRES TO FEET o | - " FEET 70 METRES
PR 1 m g m 3 B m t m ft. m
W smm |10 me| 1 ss | om0 .| 00 foas [ 1 ow
00 . 66617 |0 6562 | 2 6% | M0 609 | 0. 610 | 2 061
WO.d WM | 0 A | B M "
W om0 1 | 1812 0 e | 4o, 1 [ 4 1R
W 604 | % e |5 e | s w20 | % ma |6 (e
W0 18 | 0 1968 | 6 W& | &0 128 | 60 1% | 6 /T8
0 M| 10 e | 1 a9 o omas_| M, my | 7y
800 WuGT [ 80 a1 | 8 2 B0 Mas4 | 80 M3 | 8 24
00 M6 | 90 ME |9 WA Y | o0 - MM | W me |9 I
1000 33084 \| w0 s )
THE CENTEA FOR VOCATIONAL EDUCATION | . ~ Table 3




‘ - o . %
ANY WAY YOU WANT IT . - a

1. Youare w'orkdﬁg for an appliance repair and parts firry. With the
change to metric measurement some of the things you order, sell * | 3.
or use are marked only in metric units. &Y ou will need to be
. familiar with appropriate Customary equivalents in order to com-

Complete the Requisition Form using the items listed. Convert
the Customary quantities to metric before filling out the form.

~Complete all the information (Date, For; Job No. ete.).
Requisition one of each of the following: -~

%cmen »é/ VOCATIONAL EOUGATION ~ °

¢

- municate with customers and suppliers who use Customary units. . A\
To develop your skill usewe Table on Information Sheet 10 and a) 5lb. of laundry detergent '
 give the approximate metric quantity (both number and unit) for |5 b) 1pt. of cleaning solvent /
éach of the following Customary quantities. ¢) 1lb, of solder
: — . . d) 6t appliance cord -
Customary Quantity - Metric Quantity ~.e) 6in, burner umt No, 432
1) 9. ofggraphite ' / .,
- b) 4qks. of solvent REQUISITIPN
¢} 13/4in. pipe .
| . ' Date________._
- d) 100sq. in. cover S
b - : For
- €) 1001b. box
s ) . \
) 18in. wire : ' ;
— , dJob No. Date Wanted
g) two-gallon can _
h) ‘1 pt. of control cleaner Dehv,e rto
‘i’) 1 oz. of washers o aTY | T TTEN 7
] ) 611 oz. of spray paint (
k) 12 cond nE |
- 1) 51b. roll of solder e s
: L4
"2, Use the conversion tables fro}n Table3to,cor'1've‘rtvthi'ifollowing: ‘
a) 2%m = f 1) 0075, = mm
b) 25mm= . |g) 4in;* = mm N
o) 80mm= i [b) sHm = . em | ety ;
d) 68 = n )M = i Approved by \ 4
e) 005in= ‘/Amj) 100 mm=  in,
Exercise 17

5
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SECTION A -
. 1. Onie kilogram is about the mass
ofa: B
%{A] nickel
- B] apple seed

(C] basketball .

(D] Volkswagen “Beetle" .« -

[

2. A square mefre is about the
area of: ‘

\[A] this sheet of paper
(B} a card table top

¥ (C] abedspread
(D] a postage stamp

+ 3. The length of screws and bolts
is measured in:

" [A) opuscs

" [B] centimetres
(C] millimetres
(D] milligrams

4, The;n'iﬁ of solder s

measured in;
[A] milllitres
(B} “kilograms

" [C] cubic metres

D] centimetres -

B

5, The amount of liquid bleach
needed for a washer load of
clothes is normally given in:

[A] milllitres
(B] kilograms
[C] grams

(D] litees .

THE CENTER FOR VOCATIONAL EDUCATION

I

y The coirrect way to write twenty
(— grams i:

(A] 20 gms -
(B] 20Gm,

[C.] 204

(D] 20¢

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

(A] 12,Q00m{n.
(B] 12.000 mm
(C] 12000mm
[D]'12000mm

SECTIONB

8. A mptor shaft 20 centimetres
longalso has a length of:

[£] 2 millimetres
[B) 2000 millimetres
[C] 0.2 millimetre
*[D] 200 millimetres

9. AT60 gram box of paria is

the same as:

[A] 7500 kilograms

[B] 015klogam K
[C] 750 000 kilograms |

(D] 7.5 kilograms

TESTING METRIC ABILITIES

+B



. SECTION C

10. For messuring rﬁillimetres you
would use a:

[A] scale

(B] ruler

[C] thermometer
[D] container

1

11. For messuring Celsius you
q would use a:

[A) thermometer
[B] rler

[C] seale

[D] container

O g

’ 12. For measuring kilopascals
you would use a:

L]
[A] ruler
,\[B] container

\

[C) pressure gage
(D) scdle

13, Extimate the length of the line
segment below:

. [A] 23gams
w . [B] 6 centimetres
[C] 40 millimetres

(D] 14 pascals

¢

1 "

THE CENTER FOR VOCATIONAL EOUCATION

14. Estimate the length of the line
segment below:
H——J ' ‘1;’5:'1.‘. ;,\
[A] 10 millimetres
(B Soeptimetres
(C] 4 pascals
[D] 23 milligrams

LI |

.

‘ v

SECTION D

16. Thegaetric unit for liquid ressure - -

which replaces the fluid ounce is:
Al | o

B) miliie - i

[C] gam

D] bectwe =
16, The melric untforliquid méisue

‘Which replaces the gallon is:

i

[B] kilolitre

(€] lite

(D]+ gram

.|\‘

n

k‘
Use this conversion table to
answer questions 17 and 18, \
.h'i(
mm  em in mm cm in
00 10 394 |- 10 1 089
00 % 1.8 02 0m
300 30 181 5 %0 3 118
00 40 1574 0 ¢ 1§
500 50 1958 0 5 197 |
(600 60 2862 |: 60 6 . 236
00 70 2756 0 .7 276
800 80 3150 80 8 315
900 90 3548 90 9 35
17. The equivalent of 610 ram is:
[A] 6.1in.
[B] 24.0%in.
.[c ma in,
“ofWin.
18, The equivalent of 18 cm is: o
[A] 2082in, T
. [B] 46.12in. '
[C] 7.09in.
[D] 3.5in. 3
/i v
/
y “)

' a
/
o . )
Vo
A

TESTING METRIC ABILITIES ,

!

e

»

y

N
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A

ANSWERS 0 EXERCISES AND TEST

" EXERCISES1 THRU§ Exercise 10
) The answers depend on the items
'ﬁ,‘. used for the activities. - ' millilitres 1 litres
EXERCISE 7 L
Curtently accepted metric units of 3000 [ 3
measurement for each question are 6000 | (6)

. shown in Table 2. Standards in each BO00) 4§
occupation are being established 12000 |
NOW, 50 answers may vary. t23 000; 23) :

EXERCISE 8 00 | 03
a) 26cm e) 132cm 700 (0.1
b 83em ) 802cm (900) | 09
¢ 94em g 1400cem 250 | {0.25)
d) 680em - h) 230.7em (470) [ 047

. EXERCISES 9 THRU 13 - 1| (021
- Tables are repfoduced in total. An- Exercise 11
swers are in parentheses. -
. litres | milllitres
Exercise ] ml
metre | centimetre | millimetre 8 8000
m a uly 5. | (5000
W o] - L8 /3 288
TS0 | 3.000) 04 | (09
g o0 | (900 gzg (330
G) (508) | 5000 (048) | 480
14| (1400) | 400 pereie 12
iE T B0 —e—
06 | . (60) 600 grams | kilograms
(0.025) 2.5 25 g kg
(0.148) (14.8) 148 7
63 |63 | (63%0) 3888 ‘ (3)
73000 | 123)
‘ (8000)| 8
| 300 (0.3)
275 | (0.275)

”
wﬂmm FOR VOCATIONAL EDUCATION .

Exercise 13 Part 9.’
kilograms - | grams a) 82024
kg 4 b) 0.99in.
. ¢) 197in.
! 100 d) 1402m
11 (11 000) e) 127mm
(25) 25000 - {) 1905mm
it (00 ¢) 10.6mm
D48 (630 . h) 1397em
(0.175)‘ 175 i) addin
Bercize 14 j) 3937in.
a) bo 1) 2000 mm .
b) O%lire | ) 05kg Part3
¢) 50mm k) 05litre a) 2-25158
d) 25k 1) 50000¢ b) 047 litre
¢) 10em m) 1000cm ¢) 045kg
t) 250ml n) 25mm d) 18m
g) 1t o) 220¢g e) 1524 em
~h) 500ml
EXERCISES 15 AND 16 TESTING METRIC ABILITIES
The answers depend on the 1 c 10, B
items used for the activities. 9 B 1. A
3 C 12. C
EXERCISE 17 4 B 13 B
Part1. 5 4 14 A
a) 09kg g) 7.58litres 6. D 15. B
b) 38littes h) 047 litre 7. D 16 C
¢) d445em i) 283¢ 8 D 1. B
d) 650em? ) 177.6ml 9 B 18. C
e) dbkg k) 3.66m
f) 45.72em 1) 2.25kg ;
3 yr:
oL, ORI PTG OFIC S{6-757-063/6247 Regfon to- 11 =k
*
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED T0 COMPLETE MEASUREMENT TASKS
N EXERCISES 1 THROUGH 5

.
(4’ '
IJ_
)
’

Metre Sticks ll' .
Rules, 30 ¢m & 3 -

Meaguring Tapes, 150 cm

* Height Measure
*Metre Tape, 10m
*Trundle Whee!

* Atea Measuring Grid:

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50mi-1000ml -

Economy Beaker, set of 6,
S0ml-1000ml

Metric Spoon, fet oft5,
Tml.25m , %

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

* Plastic Litre Box
Centimetre Cubes

(* Optional)

MASS
Bﬁgoom Scale
*Rilogram Scale
* latform Spring Scale
- 3 kg Capacity
'lﬂlv‘ﬁg -Cpapacity ,
Balance Scale with 8-piece

P massset
*Spring Scale, 6 kg Capacity

. TEMPERATURE -

Celsius Thermometer

( .

r / "
THE CENTER FOR VOCATIONAL EDUCATION

The Ot State Unwwersity + 1960 Kenny Road + Calumbus Ohig 43210

J

~

. SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by “4.” -

* A Assorted Metric Hardware~Hex nuts, washers, SCrews,
* cotter pins, ete.

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

C. Vemier Caliper—Pocket slide type, 120, mm range

* D. Micrometer—Outside micrometer caliper, 0 mm to 25 mm
range:
E, Feeler Gage—13 blades, 0,05 mm to 1 mm range

Metre Tape—~50 or 100 m tape

G.  Thermometers—Special purpose types such as a clinical
thermometer |

* H, "Temperature Devices—Indicators used for ovens, freezing/
cooling systems, ete,

* L Tools~Metric open end or box wrench sets, socket sets,
hex key sets '

J. Weather Devices—Rain gage, barometer, humidity, wind -
velocity indicators -

K. 'P{cessure Gages~Tire pressure, air, oxygen, hydraulic, fuel,

ete. |

"Velocity—Direct reading or vane type meter

Road Map—State and city road maps

Containets—Buckefs, plastic containers, etc., for mixing

and storing liquids

* 0. Containers—Bo'es, buckets, cans, etc., for mixingand ~, -
storing dry ingredients '

»

=

EE

Most of the above items may be $6t'ained fromdocal industrial,
hardware, and school suppliers. Also, check with your schoo! distridt’s
math and science departments and/or local industries for loan of their
metric measurement devices, \

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

1

Tools and Devices List

63



REFERENCES

Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Divi
" sion of Educational Redesign and Renewal, Ohio Department of Educa-
" tion, 66 8. Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,
must include,check to state tressurer.

Activity-oriented introduction to the metric system designed for indepen-

dent or group inservice education study. Introductory information thout
. metric measurement; reproducible exercises apply metric concepls to

common messurement situations; laboeatory activities for Individuals or

groups. Témplatesfor making metre tape, ltre box, square centimetre grd. |

Measuring with Meters, or, How to Weigh o Gold Brick with a Meter-Stick,
Metrication Instifute of Americs, P.0. Box 236, Northfield, IL 60093,
1974, 23 min., 16 mm, sound, color; $310.00 purchase, $31.00 rental.

Film presents units fot length, ares, volume and mass, relating echunit
 Dick Bk ompa, 0. Box 1961, Cabug, 1. 61408

{o many common objects. Screen overprints show comect use of metric

symbols and exse of metri caleulations. Relationships among metri
measures of length, ares, gume, and mass are illustrated in interesting

and unforgettable ways,

Metric Education, An Arnotated IBiinography"for Vocational, Technicol and
" Adult Edutation. Product Utllisation, The Center fot Vocational Edu-

eaton, The Ot State University, Columbus, OF 48210,1974,149

pages; $1000. .

Comprehensive bibliography of instructional materials, reference mate:

 rials and resource List for secondary, post-secondary, teacher education,
and adult basic education. Instractional materials indexed by 16 oceu-
pational clusters, types of materials, and educational level,

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

$3.00.

Paper for teachers, curriculum developers, and administrators in voca:

 tional, technical and adult education. Covers Isaues in metric education,
the metric system, the impact of metrication on yocational and technical
education, implications of metrlc instruction fot adult basic education,
and curriculum and instructional strategies. o

" Metrics in Career Education. Lindbeck, John R., Chatles A. Bennett Company,
" Inc., 809 W. Detweiller Drive, Peoris, IL 61614, 1975, 103 pages,

$3.60, paper{ $2.70 quantity school purchase. R
i )

ﬁmnh metric units and notation in a welldllustrated manner. individusl ‘

chapters on metrics in drafting, metatworking, woodworking, powet and
energy, graphic arts, and home economics. Chapters followed by several
learning activities for student use. Appendix includes conversion tables

D » ‘andCh,m' . . . ‘ [}

\

P

Metric Practice Guide ASTM E 380-7%. American Soclety for Toeting and
Mataral, 1916 Race Sree, Pladephia, PA 19103, 1972, 34p.

$1.50, paper.

Detaled presentation on 51 units and symbols, style and usage, rules for
conversion and rounding, Appendicss on tersiinology, development of
 wnits, and conversion factqm. Includes current base and derived 81
units, and approved deviation from 8. . ..

Taking the Tricks Out of Metries. Metric Training Department, Creative
Universal, Inc., Tower 14, 21700 Northwestern Highway, Southfield, M1
g’tb, 1978, 4 booklets; $3.00 each, $12.00 set, discounts.

ie9 of booklets presents step-by-step directions, questions, answers on
how to resd metric measurement tools: micrometers, vernies calipers, rules,

~ dial i::i::?
METRIC S RS \ ‘
Brown & Sharpe Manufacturing Co., Preéitio;; Park, North Kinptbiwn, RI 02852.

Tndustrial quality micrometers, ateel rules, screw pitchaqd thickness gages,
squares, depth gages, calipers, dial indieators, conversion tharts and guides.

Instructional quality rules, tipa. metre sticks, cubes, Hei(ht measures,
trundle wheels, messuring cups and spoons, personal scales, gram/kilogram
scales, fecler and depth gages, beaken, thermometers, kits and other aids.

Millimete Industrial Supply Corp, 162 Central Avenue, Farmingdale, L. L
NY 11735 |

Industrial fastencs, taps, dles, reamers, drills, wrenche, rings, bushings,
calipers, steel rules and tapes, feeler gages.

Ohaus Ssle Corporation, 29 Hanover Road, Flocham Park, NJ 0792

Tnstructional quality and precision balances and scales, plastic calipers and
stackable gram cubes for beginners. :

INFORMATION SOURCES

American National Me'tric Council, 1625 Massachusetts Avene, N.W., Waghington,
‘DC 20036

Charts, posters, reporta and pamphlets, Metric Reporter newsletter. National
metric coordinating council representing industzy, government, education;
professional and trade organizations. ‘

Metre Comiiise Nationsl ERreal Manufactuzens Ksociation (NEMAY),
155 East 44th Street, Nelgork, NY 10017, -

Trade assoclation. Publications concerning product standards and metric
changeover in electrical goods manufacturing. o -
National ﬁumu of Standardy, Office of Information Activities, U.S. Department of

Commerce, Washington, D C 20234.

Free and inexpensive metric charts and publications, also lends films and
displays. . .



