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ABSTRACT : . ‘
’ Designed to meet the job-related metric measurement
needs of architectural, civil, mechanical drafting students,. this
‘instructional package is one of six for the communication media
occupations cluster, part of a s=t of 55 packages for metric
instruction in different occupations. The package. is intended for
students who already know the occupational terminology, measurement
terms, and tools currently in use. Each of the five units in this
instructional package contains performance objectives,. learning
activities, and supporting information in the form of text,
exercises, and tables. In addition, suggested teaching techniques are
included. At the hack of the package are objective-based evaluation
items, a page of answers to the exercises and tests, a list of metric
materials needed for the activites, references, and a list of .
suppliers. The material is designed to accommodate .a variety of
individual teachlng and learning styles, €.g.,. 1ndependent study,
.. . small group, or whole~class activity. Exercises are ‘intendéd to
""facilitate experiences with measurement instruments, tools, and
_devices used in this occupation and job-related tasks of estimating
and measuring. Unit I,, a general introduction to the .metric system of
-measurement, provides informal, hands-on experiences for the :
students. This unit enables students to become familiar with the
basic metric units, their symbols, and measurement instruments; and
to develop a set of mental references for metric values. The metric
system of notation also is explained. Unit 2 provides the metric
terms which are used in this occupation and gives experience with

. occupational measurement tasks. Unlt 3 focuses on job-related metrlc
"recognizing and using metric instruments and tools 1n occupatlonal
measurement. tasks. It also provides experience. in comparing metric
‘afid customary measurement instruments. Unit 5 is designed to give
students practice in converting customary and metric measurements, a
skill considered useful during the tran51tlon to metric in each
occupatlon._(HD) ’
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TEACHING AND LEARNING
- THE METRIC SYSTEM

~ This metric instructional package was designed to meet job-related
 Metric 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
* distribution,

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 evaluation
 items, a page of answers to the exercises and tests, a list of metric
- materials needed for the activities, rederences, and a list of suppliers.

. Classroom experiences with this instructional package suggest the
following teaching-earning strategies

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

system fun,

"2, Students learn better when metric unis are compared to familiar

objects, Everyone should learn to “think metric.” Comparmg
metric units to customary units can be confusmg

by “doing."

Students should have expertence with measurmg activities before
getti ing oo much information,

; Move through the units in an order which emphasizes the sim-
- plicity of the metric system (e.g., length to area to volume),

t00 much material,

~ Unit 1 is a general introduction to the metric system of measure-
‘ment which provides informal, hands-on experiences for the students,

. This unit enables-students to become familiar with the basic metric

umts their symbols, and measutement instruments; and to develop a
set of mental references for metric values The metric system of nota-
tinn nlm lS explamed T o - e ‘

3. Students will leatn quickly to estimate and messure in metric units

Teach one concept at a time to avoid ozerwhelmmg students thh

Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks.

Unit 3 focuses on ]Ob related metnc equivalents and their velation.
ships, : :

Unit4 provides experience with recognizing and using mettic
instruments and tools in occupational measurement tasks, It also pro-
vides experience in comparing metric and customary measurement if-

struments.

Umt5 1§ destgned to gwe students practtce in convertmg custom
ary and metric measurements, Students should leam to “think metric”

-and avoid ¢ compating customary and metric units, However, skill with

convetsion tables wnll be useful durmg the transition to metric in each‘ -
occupatjon. o

Using These Instructional Materials

This package‘ was designed to help students leam a core of Kknowl

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

eXErcises facthtate expetiences with measurement instruments, tools;

and devices used in this occupatton and ]Ob related tasks of eeumatmg' s

and‘measunng f';’-l(‘f ﬂrw ‘.-:.‘:;.‘." ‘. ¥ "l‘,,":,“t‘

Thts mstructxonal package dlso was destgned to accommodate Q-

| variety of mdwxdual teaching and leatning styles. Teachets are encour-

aged to adapt these materials 10 their own classes, . For esample, the_‘ﬁf. |
information sheets may be given to students for self study References E

may be used a§ supptemental TESOUCEs, Exerc1ses ‘may be used in inde-
-~ pendent study; small groups, o whole-class actiities, All of the
~ matenals can- be expanded by the teacher | | :

Giotia § Coopet
- Joel H. Magisos
 Editors

" This publication was developed pursuant to contract No. 0ECO- ut9335vmh the N
Bureau of Occupauonal and Aduit Education, U.S, Department of Health, Eduga:

"~ tion and’ Weltare. However, the opinions expressed hergin do not necessanlv

- reflect the. position ot polucy of the US. Otfice of Educanon and no 0"ICIB|

‘ endorsemem by theUS OtnceofEducanon should be nnterred s
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SUGGESTED TEACHING SEQUENCE

These mtroductory exercises may requlre
two or three teaching periods for all fwe
areas of measurement.

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

Assemble the metric measuring devices
(tules, tapes, scales, thetmometers, and
measuring containers) and objects fo be
measured.*

Set up the equipment at work stations
for use by the whole class or as individu-
alized resource activities.

Have the students estimate, measure, and
record using Exercises 1 through 5.

Present information on notation and
make Table 1 available,

Follow up with group discussion of
activities.

" #0ther school departmenis may have devices which
* " can be used. Metrie suppliers are listed in the reference

- gaction,

w" " YHE CENTER FOR VOCATIONAL EDUCATION

OBJECTIVES

The student will demonstrate these skills for the Linear, Atea, Volume or Capacity, Mass, and
Temperature Exercises, using the mefric termns and measurement devices listed nere,

EXERCISES
SKILLS . ‘
Linear Ares Volume or Capacity Mass Tempensture *
(pp.3-4) (pp. 5+6) (op.7:8) (pp.9 < 10) (p.11)
1, Recognize and use the millimetre (mm) | square cubic centiv gram (@ degree Celsjus
unit and its symbol for: centimetre melre (em’) (°C)
cenlimelre {em) (em?) kilogram  (kg)
2 Select, use, and read the : cublc metre
approptiate measuring melre  (m) square (mJ)
instrumenta for: metre
) | e
3. Siate orshowa
......Physical reference for: millfitee (ml)
4, . Estimate within 25% height, width, or theareaof | capacity of the mass of objects | the temperature of
of the aclual measure length of objects agivensurface] containers ingrams and kilo-  the air or a liquid
grams ’
5, Read correctly melte stick, melric © messurements | a kilogram scale A Celsius thermometer
tape measure, and on praduated and a gram scele
metric rulers volume measur-
ing devins
RULES OF NOTATION

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

LA = 28

digits (45 271 kmnot 45,271 km).

6. A zero precedes the decimal ‘point i the number i8 less than one (0 52gnot 52 g) _  .

Symbols are not followed by periods (m not m.).
Symbols are not followed by an s for plurals (25 g not 25 gs).
A spaceseparates the mumerals from the unit syimhols (4 1not 41),

Spaces, not commas, are used to separate large numbers into groups of three

7. Litre and metre can be spelled either with an e or et ending.

Informatiibnéheet‘j .
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* METRIC UNITS, SYMBOLS, AND REFERENTS

Quantity Metric Unit Symbol | Useful Referents
Legh | millmetre mm | Thickness of dime or paper
. ' clip wire
centimetre am Width of paper dip
| metre m | Height of door sbout 2m_
kilometre km 12-minute walking distance
; Area squate Areaof thisspace
centimetre om?
| squate metre m | Aeaofcrd table top
hectare ha Football field including sidelines
and end zones '
Volume and millilitre ml Teaspoonis 5 ml
Capacity litre ] Alittle more than 1 quatt
cubic ‘
ventimetre cm3 Volume of this containet
.| cubic metre m’ A little more than a cubic yard
| Mass milligram mg Apple seed about 10 my, grain of
' salt, 1 mg
gram g Nickel shoutbg
kilogram kg Webster's Collegiate Dictionary
metric ton ‘
(1 000 kilograms) |t Volkswagen Beetle

Table -2

METRIC PREFIXES

g::m:l;;‘; | Prefixes | Symbols -
1000000 =10° | mega (') M
1000=10° | kilo (Kil5) X
100=10 | heco (K85) | b

102300 | deka (dek's) ’dn
Base Unit 1 = 10°
01=10" | deci (def7) d
0012107 | centi (s6n'H) ¢
0000 =107 | il (mil]) m
000000110 | mico (ulhic) | 4
Table 1-b




LINEAR MEASUREMENT ACTIVITIES

‘Metre, Centimetre, Millimetre

"1, THE METRE (m) |
* A DRVELOP A FAELING FOR THESIZE OF A METRE

1. Pick uy 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
the stick. With your other
hand, touch yonrself where
the top of the metre stick
coMmes on you,

THAT IS HOWHIGH A METRE I8!

2. Hold one arm out straight
at shoulder height. Put
the metre stick along this
arm until the end hits the
end of your fingers. Where
is the other end of the
metre stick? Touch your-
self at that end.

~THAT I8 HOW LONG A METRE I8!

[+ THE CENTER FOR VOCATIONAL EDUCATION

3. Choose a pattner to stand

"THAT IS THE WIDTH OF A METRE! 3

. Height of door kno‘b

4., Width o table,

5. Length of wallof
* thisroom:

. Distancefrom

youtowall.

at your side. Moveapart -
50 that you can put one
end of a mefre stick on

your partner's shoulder
an the otherend on
your shoulder. Look at
the space between you,

!

"B, DEVELOP YOUR ABILITY 0 ESTIMATE IN METRES

Now you will improve your ability to estimate in metres L
Remember where the length and height of a metre wason your - -
body. |

For each of the following ifems:

Estimate the size of the items and write your estimate in the
ESTIMATE column. Measure the size with your metre stick .
and write the answer in the MEASUREMENT columa.

Decide how close y'c‘}ur estimate was fo the sctual measure, 1f
your estimate was within 25% of the actual measure you area *
. “Mettic Marvel.” .

HowClose .
Bstimate Measurement Were You? .-
) ()

from floor.

Height of door. .
Length of table. ‘




HECRVTMETRE(n) m THEMLLIMETR"(mm)'

There a}‘é ]‘00 centimetres in one metre i there are 4 metresand o | There arel(] mllhmetreem one cenhmptre Whenampaeurementsl.
i3 centimetres, you wnte-103 em [(4 % 100 cm) +3cm 0em 2 centimetres and5m1111metres you write 25 mm[(2x10 mm)
‘w‘-'+30m] © +hmm=20 mm+5mm] TherearelOOOmmmlm. .

A DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE - A DEVELOP A FEELING FOR THE SIZE OF -\ \\HLLIMETRE ;

Hold the metric ruler against the width of vaur thumbnail, Usmg 4 ruler marked in mxlhmetres measure'

‘ ide 15 1t? .
How wide st om -Th]c.kness of"a paper chp w1re.

.- Measure your thumb from the {

9 Thirkuess of youfﬁng‘e'mair{{
o ‘ ur fingerna

. Use the metric ruler to find the widih of your palm. Wi of your fmgemall

m ', - 4 ‘Dlamvter vndth)of acom
Measure your index or pointing fingér. How‘longis it? 5. Diamebe fthlaneSS) o your pencrl
e O e R 1-"-‘W1dthofapo,tagestamp

Measure your wrist with a tape measure Wh s is the distance
around it? _______‘cm

Use the tape measure to fmd ym waxst size. cm

: | DEVELOP YOUR ABILITY TO ESTIMATE N CENTIMETRES

o \ou are now ready to estimate in centxmetres For each of the L metres
following items, follow the procedures used’ forestxmatmgm R R
metres. S | L Estmnte Measurementw Wete You
- B 'HowClosé L ()
Etimate Measurement WereYou? 1. Thickness of SRR
) m) kel

thlength ofappe ‘ . Dlameter(hlckness] .
cnp T of abolt.

Diameter (width) : | Lengh bolt

“of a coin. oo engnclatol
Width of a | | o 4, Wfldt:orfasheet |
postage stamp. ‘ ~ ..ol pape ,
Length of a : “ ' * Thickness of aboard

cpenalle.. o - Wordesk top,

. Width of agheet 8 ghsz"ess ofa.
- of paper. - uwon, .




AREA»MEASUREMENT ACTIVITIES

N are Centlmetre, Square Metre

N
V

) .;‘L:oevsnoe YOUR ABILIW‘Y 10 STIVATE N SQUAR
‘.osnnurssnss ST

o | ‘You are oW ready todevelop your ahlhty to estlmn*e
S insquare centimetres.

Remember the size of 2 squate centlmetre. For each of the

COVER THE SURFACE : | following ltems, follow the prowdures used for estlmatmg m
, metres S L
THE SQUARE CENTIMETRE (cm ) . | . | ‘ : | o How Close‘
o o Estimate Measurement Were You”
A DEVELOP A FEELING FOR A SQUARE ”ENTIMETRE S (cm ) (cm I

1 Takeacle plastic  use the grid on page 6. L 'INdé’F-C?Id-'
2, Measurethe lene™ wna . . { one of these smal 2. Book cover.
| squares wsthao metr ler, ] ohqtograph' R
THATIS ONE SQUARE CENTIETRE! 4. Vindow paneor
desk_ltop.‘r v

g Plaoe"your'fingernail?-over th‘e‘g;id." ‘About how hany e
= squares does it take to cover your fingemail? |

o’

4. Place  coin over the grid. About how many squares

II THE SQUARE METRE( )

doesibteke to cover the coin? —em® A osvsnopnessmuo Fonnsounuu METRE

5, Placeapostage stamp over the gnd About liow many ‘ |

© square does it take o cove the postage stamp" S 1.‘ Tape four metre stlcks together to makeasquare whlc
| m e ‘tsonemetreIongandonemetrewnde

6, ‘Place an envelope overthegnd Abouthowmany o . Z.I:IHold thequare upw1th onesxde on theﬂoortoseeho

 squares does t take to cover the envelope" L o ":,blgﬂt L o
e S S8 Place thesquareonthe floormacomen Stepbackand;
7, Measure the length and width of the envelope in eentt- o L look, See how much ﬂOOFI‘PﬂCE beovers,

metres Length e Wthh cm.‘ | . 4. PIace the Square Overatable top or desk to see how
Multiply to find the area in squaxe centlmetres o R much spacet covers ‘
mx__em=_ o', How o :
* close are the e youhavein6.andin 700 - o ,5.;,~Place the quare agamst thebottomofadoo ‘See how

- RETE *j‘f\much of the doontcovers. How many squares wouldn
R »,31;taketocover'thedoor? m’ .

THIS IS HOW BIG A SQUARE METRE IS'




* DBVELOP YOUR ABILITY 0 ESTIVATE N SQUARE
ETRES

You are now ready to estimate in square metres, Follow the
- procedures uged for estimating in metres

How Close
Estlmae Measurement  Were You?

(m) (m?)

Door,

B Full sheet of
‘ newspaper.

Chalkboard or
bulletm board

Floor

Wall chart or poster.

R Rl . . R e e

o B

M“ wefingsn,

Slde of file cabinet. -+ oo




/OLUME MEASUREMENT ACTIVITIES
CUUIC Centlmetre Lrtre, Mrlhhtre Cublc Metre

1

THE CUBIC CENTIMETRE (em)

A DEVELOP i FEELING FOR THE CUBIC CENTIVMETRE

Pick upa colored plas.tic cube. Measure its length,

- height, and width in centimetres
 THAT ISONE CUBIC CENTIMETRE!

Firrd the volume ofa plestie'litre bos,

a. Place a ROW of cubes against the bottom of one side

of the box. How many cubes fit in thevow? ==~ -

ey

" b, Place another ROW of cubes agamstanad]ommg side

of the hos. - How.many.rows ft inside thehbox.. .
to make one layer of cubes?

How many cubes in each row?
How many cabes in the layer in the bottom of h
Tbox° .

st

“ c.:Stand 2 ROW of cubes up: agamst the srde of the box.

‘How many. LAYERS would" f1t in the box?

How many cubes in each layer? ___

.,...-—.-—-—

——————————

‘How many cuves fit in the box altogether”______

THE VOLUMEOF THE BOX 1S _____CUBIC
CENTIMETRES: S

d. Measure thelengch w1dth and height of the boxrn
centrmerres Leagth _ com; width _ om;
height _____cm Multrply these numbers to find

the volume in cabic centimetres. ...

emy emx,_ ‘cm= - oo
Are the answers.the_same in. mand dl...

¢

d

VR~ THE CENTER FOR VOCATIONAL EDUCATION

3

B DEVELOP YOUR AB]LITY TO ESTIMATE IN CUBIC “ ;
CENTIMETRES |

You ate now ready 0 develop your abrhty o estrmate
" in cubic centrmetres o

'Rememher the srze of a CUblC centlmetre For each of
the following items, use the procedures for estrmatmg in-

metres,
How Close' |
Estrmate Measurement Were You?—
o (cm) (m')
R Index card fle e e

52. Freezer contamer

(2]

. _Paper; c‘hp box,

.

. 'B,o.\r of Staples‘

1. THR LITRE()
A DEVFLOP A FEELING FOR AL TRE

1. Take‘a one litre beaker and fill it wit‘h=water. :

2. Pourthe water intopaper cups, flllmg each s full 2 you
fusuall) do How many cups do yousfil?

 THATISHOWMUCHISIN ONE. LITRE' -5 .
3, Fillthe htre contamemvrth ice. o

~ THATISHOWMUCHIT TAKES 10 FILL A ONE
e CONTAINER: ___...._.

b ontrnued omnext page)




B DEVELOPYOUR sBLITYTOESIMATEINLITRES B, 'DEVELOP YOUR ABILITY TO STIATE N ML

YOU e now ready to develop your ability to estmatein .~ You ate ow ready to estinte | in mxlhhtres Follow the
- litees, T write two and onechalf lives, you write 2.3 |, or procedures used for estlmatmg melres R
+ 2.5 litres. To write one-half ltre, you write 051,00 0.5 | N o o Close
lite. To write t‘wo and threefourths litres, you write | | Estnmte Messwement. Vete You?
2,751, or 2.75 litres. ‘ | | ( ml] Tl

"~ Foreach of the folowing items, se the pocedies for L Smell juice ..
- pstimating in metres.

How Close . Paper cup or tea
Estimate Measutement ~ Wete You? ot
L U 3. Soft deink can.
1. Medium-size ' o | o
freezer container. 4f BOttl??
9.+ Large freezer o \ o , L
contelner. — — . ‘IV;;‘THE CUBICMETRE (m)
3. Small freezer o S
__container, | o ‘ A DEVELOPAFEELING FORACUBICMETRE
| ‘“""'"""‘?‘42“‘”‘“Bbttle”br.ju‘g;”’ ST 1 Plac e aone metre square o the floor npxt to the wall
_‘:_,“_III THE\IILLILITRE (ml) o N MeasureamethPthewaH |
| o 3 Plctureabox that would it mto that space o
”‘;‘TherearelOOOmﬂllhtrea in one litre.- 1000 ml lhtre Half o o TH ATISTHE VOLUME OF ONE CUBIC METRE'

‘ alitreis 500 mllhhtres or{, 5 litre = 500 ml.

A DF VELOP A FELL]NG FOR AMILL]LITRE : | B ‘DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC MET

L Etammeacennmetre cube. L\nythmg whichholds  For each of the followmg 1tems follow the estxmatmg proced}
“1em? holds 1 ml, res used before
How Close

2. Filla 1 millilitre megsuring spoon with rice. Emply the | Bstimate ) Measurement WereYou"
spoon-into your hand. Carefully pour the rice into 2 - | () (m)
small pile on a sheet of paper. . o s
THAT IS ROWMUCH ONE MILLILITREIS! = 1o Office desk.
3. Filithe 3 m spoon with rice, Pour the rice into another 2. Pilecabinet.
pile on the sheet of paper, 3 Small room.

THATIS5 MLLILITRES, ORONETEASPOON!

g . e e T L it S e bt B AT o P

4. Fillthe 15 ml spoon with rice, Pourtherxce moathlrd
pile on the paper,

‘TH ATIS 15 M]LLILITRES OR ONE T\BLESPOON'



] ogram Gram

" The mass of an object is a measure of the amount of matter in the

atterfrom the object, Weight is the term that most people uise hen
theymeanmass The weight of an object is affected by gravity; the
Mass of:an object is not. For example, the weight ofaperson on earth

is Jess than the pull of gravity on earth. A person’s mass on the earth
and on'the moon would be the same, The metric system does not
measure*welghl -it measures mass, We will use the term mass here

- "lee"'symbol for gram s g. ;

: The symbol for kilogramis kg

- There e’ 1000 grams in‘one kilogram; 61 000'g = lkg
o Half a kilogram can be written as 500 g,or 0.5 kg
 Acquarter ofa ilogram can be writen a5 250 gor 0.95 kg,
3 'f_T\m:and.threc¥fourths Kilograms i written as 2_.‘75 kg

,TI{E KILOGRAM (kg)
,‘r‘rDEVELOP A FEELIVG FOR THE MASS OF l\ KILOGRAM
. Using 2 balance ot scale, find the mass of the items on the table.

Before you find the mass, ‘notice how heavy the object “fggls”
5 and-compare it to the readmg on the scale or balance,

'ﬂSS{f(WE GHT) MEASUREMENT ACTIVIT S

ob]ect This amount is always the same unless you add or subtract some

[ ]

mlght_be‘120 pounds; that same person's weight on the moon would be
0. pounds, This difference is because the pull of gravity on the moon

Mass
- e
Lkilogrambox,
Textbook.
[T — |

 Package of paper,

[ A T S ]

‘ “DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS
.-mFor the following- ltems ESTIMATE the mass of tbh obJect i

-~ of the ob]ect Write the exact mass in the MEAbUREMENT ‘
~ column,. Determmc how close your esbmate s

.“ 'B‘ag{cflrlce. -
Bagof nails. S
;. Lagepureor
 briefease.

B Afwbooks

Your ownmass, e

kllograms then use the scale or balance to find the exact mass -

| ‘ How Closef_‘
Esbmate Measurement Were You.

(kc) (kcl

Anolber person




1 Takeaco]ored plastxc cube Hold 11: in yourband
. Shake the cube in your palm asif shakmg dice. Feel the R
pressure on your hand when the cube 5 m motlon, then -
when 1t xsnotm motlon. : |

EANTRYY
,u

Shake t’he e

b e



" DEGREE CELS'S (C)
A B DEVELOP YOUR ABILITY T0 ESTIMATE IN DEGREES
Degree Celsus (*C) is the metric measure for temperature, - . CELSIUS

A ‘DEVELOP A FEELING FOR DEGREE CELSIUS | . For earh 1tem, ESTIMATE and write down how many degrees
e o IR  Celsfus you think it s, “Then measute and. wrrte the MEASURE |
- vTakeaCelsius thermoretet. Look at the marks on it. - "~ MENT. See how close your estrmates and actua] measure |

ro S - ‘ ‘mentsare R T
1 FmdUdegrees B | N D S PR HowClese'f”
- ATER FREEZES AT 72RO DEGREES CELSIUS (0° ) ,‘ | Es(t“g?te ,M"as(“’g;“e“tv Woe Your'
WATER BOILS AT 100 DEGREES CELSIUS (100" 0 L Mxsomehotad L
9, Find the temperature of theroom, ____'C. Isthe .°°ld water ina
room cool, warm, or about right? ~ container. Dip your
; _ , * . fingerinfo the -
3. Put some hot water from the faucet into a container, - water. \
Bind the temperature. ____ °C. Dip your finger . : L -
quickly in and out of the water, Is the water very hot, 2 Pour ot some °f
hot, o just warm? o - the water Add some
N hot water Drp your
4. Put some cold water macontamer wrthathermometer B 'fmger wickl lf o
Find the temperature. _____ °C. Dip your fngerinto  the waler, o
the water, Is it cool, cold, overyeold?
e 3. Outdoort empera
5. Bend your aim with the insideof your elbow around te e
bottom of the thermometer. After about three minutes R
find the temperature, - °C. Yourskin tempera- 4. Sunny window srll —
Hureis ot s high as your body temperature L B Mu.ofrceand water.t SR —
' r.NORMAL BODY. TEMPERATURE 1837 DEGREES i B -~..Temperature at o
CELSIUS(37 0. | - oo
ATRVER®C t‘7._,Temperatureat R
-.A,VERY HIGH FEVER IS 40°c BTN S SR

‘ THe CENTER FOR VOCATIONAL EDUCATION



~ UNIT

OBJECTIVES

" The student will recognize and use the metri¢
 terms, units, and symbols used in this occupa-
tlon. .

9 Given a metric unit, state its use in this
- oceupation,

o Given a measurement task in this occupa-
tion, select the approptiate mettic unit
and measutement tool,

SUGGESTED TEACHING SEQUENCE
tapes, scales, thexmometers, etc.) and

objects related to this occupation,

2. Discuss with students how to read the
tools.

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

4, - Have students learn occupationally-
| related metric measurements by complet-
Tg..mm.qing.Exercises_.G and

' '_1.  Assemble metric measuremen tools (ules,

METRICS IN THIS OCCUPATION

~ Changeover to the metric system is under way. Large commgamions are already using
metric measurement ocompetelnthe world market The mex: « wystem has beex-used | in-
various patts of industrial and.scientific commumtles for yeans, LL¥¥slation, passadiin
1475, authorizes an orderly transmon to use of the metrisyste. dbusinesasand 15
mdustnes make this metric chaugeover, employees wxll e \\e wetric mesmmement |
in job- tetedtasks. ‘ -

‘Table2'ists‘thosé‘métrric téfmé which ae ﬁadst éonunon}v dein thisoccupatioh; |
These terms are replacmg the measurement Units used cwreently. V. kindsof job

related tasks use measurement? Think of the many different ki of measurements you B

now make and use TableZto discuss the metric terms Which mﬂ@pe tem. Seeif you -

o add to the list of uses beside each metric.term.

b Test performance by using Section A of
"Testmg Metric Abilities.”

T THE CENTER FOR VOCATIONAL EDUCATION




 Quntly I Subol | U e
: i
Langth L miczometre Im Surfm !iultm. ,
‘ Lo e
- millimetre mnh Chamfer,lenlﬁﬂddinmaﬂmmmm tmluancel, ;
P il hole sise;ioNTalzes; lenghinfibmpmiedinatting wmle;
penc:l Jesd diametie; bolt 1o iy iy th oivdnfting
" - paper; figtundifwnsions. ‘
| centlmetee o Lengtb of duhutmhle mdins lnitlmﬂmTiqunrrpanel
— and pavermit flicknem,
et ] | Length of bazatock, whe.:a‘hdmllloh_iihiprintpaper;‘wd
width; curey padius; house plan; wellwnd foor length, wall.
i’h helght, S
| ometre n P usoyimcapng bl dibancs rond cmtrcion. oo
, Ares square millmetre mm2 | .C:wiomiqfwlga,reinfwﬁumd,indm. . |
j"‘:“ aquzte ceptimetr o - Ao Qfdrlfﬁnmper;iize of. openiugs; crocs sectines;
S | metre z mme.;.adum;mmmm;m
1 e " | - .
8 ‘ Survey: plats.
| aquate kilometre Yt
Volume/Capacity ) G ceubie milimeize o’ Metal removal, ‘
| ;. :rcubl‘c ééniimaire : o’ Volume ofhydrauliccyllndmnﬂlﬁlplaeemenrupncity S o
i * of umall tanks and contalners.** o - . _
! cubie metre o Coumte'awth excmtion hndmhckﬁll landnlmvel _. |
‘ “dackeost, ‘ '
millilitre ol Tnk; mhbet ument thlnner'tmhud containen mmuring g
gL ) mnulnr tubstaneeby volume bottleofunmonia,npny :
marking paint, ¢ i
litre A Watarheaur.liquld urgutmlu“ pool mmﬂuﬁm

Powdmd plmtlc' sl flhed prbductl eminl compound !
“soll samples; oonum colotlng, - i

kilogram

| s-.;ss.,,;.emwmm..sﬁw.,

It

weeton ] ey mc.hmary,equlpmeut ooncrete und,mvul,ﬁll.* e
Lo - Coaghlt | S -
[ : P
Pressure 1 Hopad 'm Prssue b sl i w,plumbingorhydnullclyltml :j‘.
: prmuretordrbrmh ,

*Surface finish is givenmwes

Exnmple V/ i nmer #5nish aimilar tomvery f‘me huff lap, bumuh o bnght poluh Sumble for memyl,bnllbemm and rollen of mtlfnction beump
 Note: 'l'he rou(hn- iy the wesge deviation in micrometm lmicmmetre 001 LU

"Tunk and contunemplcltm and englna duplacement an be pven elﬂm in mlllllltm and litres orin. cubw centlmetm and cublc metm

e e ‘ et

1
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Toive you practice with metrieunits, first cstimate the measure-
Atz the items below. Write down sur best guess niext to the item,
TEen-gettally measure the item and w; » downgoiranswers using the
correctmetric symbols. The more you. nractice, the easier it will be,

Fstaatz |

Actual

Length

Actuz

74, Window pane

"%, Shest of draftingpapet

- Tegiumne/Capacity
26, Small hottle

19; Parking Jot

1. Zahwaidth \ 2. Desk drawer A
7. Hanapan | | 38 Leoghofpipe i
3. Vourtegt i %, Cylinder o
4 Walleight T Cobiet )
5. - Pavement width gt Bathtub
6. Tremdiameter 39. Dump truck bed . .
7. Brick . 33. Bucket - o
8. Room width 34, Small box or package - X
9. Ceiliog beight | % Room )
10, Sdewalicwidth W
11, Shrub height o % Texthook
12. Window length B 2 Nickel )
13.. Length of:a cifiy-block ‘ B Yomsal -
14. Door hegght o 9 Brick - "
15.. Door opaning width 40, Aquantity ofdit - ]
41. Alifre of water (net) -
16. Desk top 49, Paperclp )
17, "Floor ; 43. Piece of steel ;ﬂ
718, " Pavement surface between ' 44, Sheetofplywood < T |
two points . 5 Valsd - }

SIS

%WMZOrvSidewallébetween‘twcﬁpoints-«w

- 21, Wal

Temperature SR N R
46, Room- o

22, Lawn

47. Outside: w_l

48, Hot tap var.

23, Celling -

S 49, Tee water T
Exexise 6
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~+ . 1t is:important to know what.metrizomeasurement to use. Show

what measurement to sse in the following suations,

20. Length of brick |

1. Height of wall

2. Width of mortar joint

BN

.. 2. Width of door opening

3, Dimensions of window

4, Length of wall stud

5. Dimensions of plywood

- 6. Capaciity of'pipe

7. Capacity Of'heatingl-duct

8. Area offloor

9. Area of wall

10. Mass of-plywood sheet

11. Thickness of brick ledge

= V19, Height of foundation

‘13, Area of living space

14, Volume ofliving space 1

B Widovgsam |

16, Wall studspacing |

17. Waterpresme =~ |

cveminmeeserma vt |t it 8L bt ettt <12 s

" 18, Soil percolation

o _‘Fddndﬁti-onrd@pth'

 cise T

ettt




DRAFTING WITH METRICS

~ - Itisimportant to know what metric measurement to use, Show
* " what measurement to use in the following situations,

90, Pressure in ﬁ}afer pipe

1 L‘ength and width of tabletop

21, Apgle oflhighwla‘y curve . |

2. Length and-width of drafting paper

22." Distance between two towns |

: 3, Areaof table tbp

" 4. Areaof drafting paper

‘5. Volume of classroom

B “6. Mass ofyourself =

. Mass of contenté of room

8, Areaof walls of the room

T m——

) Span of compass

0. Span of beam compass

11, Temsperature of room

o 12, Masof sand

13.. Mass bf water

f'f :  4. Heidht of concrete slump

T Demh of beam flex

- 16, Melting‘ point of steel

17, Swinssing ool capacity

-

18, Mass of water in sﬁmmmg pool

19. Capacity of dump truck box

e ?
~ (Cil Drafing),



JRAWING WITH METRICS

~ Itis important to know what metric measurement to use. Show
«what-measurement to use in the following situations,

—

1. Length and width of tabe top

20. Length of ol of blieprintor
white print paper

21, Bolt dimensions

. Length and width of drafting paper

Do -

8. Area of table top

. Area of drafting paper

29, Toletance dimensions

‘5. Volume of ink bottle

8. Volume of inking pen

7. Thickness of sheet of paper

8. Thickness of a ream of paper

9. Pencil thickness

10. Pencil lead diameter |

11, Area of cross section of peneil lead

12. Span of compass

'13. Span of beam compass

-; 14 Areaof trianle

. .Angles of a triangl(e

. Length of a piece of bar stock -

'|||||| u

18, Dimension of arrow heads

19; Surface finish on a machined suface




v

B

- OBJECIfIVE‘

he‘student will tecognize and use met |
Tie equwalents.. | ‘

,'Gwen a metrle Unit, state an equivalent " |
‘Lm‘a larger or smaller metnc umt

 Trne 07cm so57mm 5cm+7mm
5cm+07cm SREE T e
s 57cm"”Therefore 57 mmxs the same as57cm‘ )

;‘SUGGESTED TEACHING SEQUENCE Now measure the paper chp It i 34 mm‘l’l‘h1s;1s the same‘as 3 om + : mm Smce each

“ ‘ . millimetre s 0.1, f 2 S I
ke walable the Informatlon Sesls 1;2 I1n n: T ;cm +CT élc::e tentho acent1metre),4mm S cm‘ ovif'hepaper,c ipis:

(3»{_”8) epd the assoclated Exerclses RS 3cm+04cm‘_

, ‘As 5000 25 you have presented the ;

" ¢Informatlon have the atudents complete
f‘jeach Exerclse.

: ‘Check“their anSwefs on the page titled Nowyoutrysome. ~
- ANSWERSTO EXERCISES AND | . -
".‘TEST.T‘ - | dm e ‘ . |
“ ) Mm s
‘ —F )«-»1~400mm-—~w o

e) 132‘.m»m ”-‘ —
Test performance by vsing Section B of

“Testmg Mettic Abilities.” o “‘_‘____em ” |
| ——.. h) ‘2_307mm pfua— ]

- Bxercise8

€ CENTER FOR VOCATIONAL EDUCATION




. 2:100cm= 200cm. ‘
~f3m' 3:100cmII 300cm
o Bm- 8:100cm= 800cm
36m*36x100cm=3600cm

here are 1 000 mllllmetres in one metre 0 3 '_ | |

."l.‘2m_']12x1000mm' 2000mm,”
gmﬂumemm
. 6me 6x1000m=" 6000 mm,
24m=2411000mm=24000mm

. romlyour work with declmals you should know that,

: one half of ametre can be wiften 5 m (fwe tenths ofa metre),
* onefourth of a extimedre can b written 0.25 em
.f.(twenty five hundredths olacentlmetre) o
,h,ls means that 1f jou want to change three-fourths of a melre to
mllhmetres you would multlply hleOO S0 "
075m 075x1000mm

Bx’ 100“"" |

75x10mm

750mm Thlsmeansthat075rn 750mm e ,‘ | J

illnthe follwring chat,

centimetze | millimetre |

2000ml Illnresls‘t e'sameathlres e
3000 mllsthe sameas3htres h
4000 ml I8 the sameas-llltres _.
12 000ml|slhesameasl2 hlres :' '

Smce there are 1 000 mlllmtres m each htre, one way.to change mi
) 0.

And asafmal example,

8000
28 000 ml : m htres 28 htres

What if somethmg ho ds 500 ml" How many lltres Is thls° ThlS 1s
worked the same way R
500ml 1ggghtreﬂl5]|tre(fwetenlhsofalltre) So 500ml
i i :t.he,sam_e 2 o'ne;half_l(l.&] ol _a.litre;‘ ;

o)

Change 51 mlllxlltres'tolltres.

57 ml
lltrel

10(5)3 ltre = “0057 lltre(ﬂltyseven thousandthsofa j

‘lnfonnaﬁoh\Sheet4 B

Now you try some. Complete the followmg chart

| omm

w0 | 1000
SRR

. m.i_ll_ilitlles;-;-;- .-;hlres




;Litres to MMllh]mm’S

What do you do 1f you need to change litres to rmlhhtres° Remember .
! there are 1000 milllitres in e.i ltre, or 1 litre = 1 000 .

"+ So, .

9 fres= 2 x1000m= 2000ml,

0 litres= 7 x1000mi="7 000 ml,
13 litres =13 x1000ml= 13000ml e
065]1tre 065x1000ml 650ml“, BRI ‘J .

. Now you try some. Com}ﬁléte theleloWing'chart, .

litves | milllitres | 3
L L P

s |80

Grams to Kllograms . SRR
There are 1 000 grams in one kllogramwThls means that

) 000 grams is the same as-2 kl]ograms
b 000 g is the same 2 5 kg,
| 700 g is the same as 01 kg, and 50 on.

To change from grams to kilograms, you use the same procedure for
changmg from mllhhtres to litres, |

" Information Sheet 6 -

04 ExerCISen |

To Lhange kllograms to grams you multlply by 00

e kg-4 \lOOUg 4000g,«
3 kge2 x1000g=23000g,
075kg ovmoot)g— 750g

VT [ Sy

"1 )5 500gof nalls g R
§)-120% 240 cm: sheetlsff'-f SNCIS IR | ¥
" k) 950 md of solution} TR

\.

o Ty the following ones.

NTER FOR VOCATIONAL EDUCATION .

" Information Sheet 7 . m)‘,,lcmmortarjomtls 'v:-:'.i‘f y':f'“f(:‘,;‘f,mm‘:'
o I s ee ‘ ;m“)«.2kgofbnck I -l " g
P) 500 of oilfyz it .

) Jemnalis__ |

S s) 2500g0fcementns kg
b)) 120mmd1ameter tree 1s §

gams | kilograms
R
4000 A
9000 |
23000
1 8
Tl o Exercise 2.

S

}}10mof~wnre~13 B —© .

20) Imz2lm doonls\ S

)50 mwal length i§ -

u), 0. lite'of dyeis'
oy 2400mmwal] panells




T | mememowne
omew | METRC INSTRUMENTS,TOOLS AND DBV cas

g The st udent wrll recognrze and 1se
rnstruments, tools, and devices for mea-
surement.tasks in thrs occupatron

Selectmg an rmproper tool or mrsreadrng 4 scale can result in o nrproper plan, damaged
. materials, or mjury to workers. For example if the desrgn flexing momen} ofa steel beam i
- 0.5 mm, but was mrsread 20, 5¢ cm, the longer flexrng moment would cause undue stress and'

?Grven metnc and Customary tools, | ) the beam would collapse measunng 3 road bed wrdth in yards by usmg A measunug tape
3 :mstruments of devices, differentiate - | dimensioned in metres would result inan 1mproper Survey of plan and when the deslgn
. between metric and Customary. ‘tolerance of an axle beanng shaft is 0 001 m and the shaft is machmed to 0, 01 m, 1t wrll

\ Gienamenuenent sk, et~ -  have tag trghtafrt and break Here aresome suggestrons o
* and use an appropriate fool n- | g cRT
 strument or device. | 1 Fmd out in advance whether Customary or metrlc it tools rnstruments or
* Given & metric measurement task | products are needed fora grven task. - ‘
N yrdge the metric quantity within 2% |
¥ ,and measure w1thm 1% accuracy AR uExamme the tool or mstrnment hffore usmg 1t

SUGGESTED TI‘J ACHING SEQUENCE | 3. The memc sy#m 18 a deClmalsystem. LOOk fOI unlts marked nff ln WhOle
: | numbers, tensmr tenths, hundrled ot hundredths S
L aksemldle metnc and Custommpymea- ~—~ } SEPLI
* smingitmols and devices (rulestscales, 4, Took for:metnc symbols onthe tocls or gages such as m mm, g, g, kPa. S

. “Cithemometer, micrometez:drafting o 3 | o
seales;templates, measuring ages, gages) - b .Laok forrdecrmal fractrons (OEB) or decrmal mlxed fractlons ("‘50) rather than
.- -auldisplay in separate groupsat IEarnmg t cummon'fractrons (3/8) on touls and devrces |

" stedtons. |

‘lhve'fstudenls examine mettic tools and . 6. . Some products may haveaspemal metnc symbol suchasablockMto show
instruments for distinguishing-character- o theyaremetnc. . TS
 isticsand compare them with Customary o : | |

-~ toolsand inst truments, R ;Don’t force devrces whrch are not frttmg properly

Have students verbally describe charac-

"‘"""‘“”"'“""t@l'lStu.n

‘8, Practtce selectrng andusmg tools,anstmmeuts and.devrces —

4. Present or malre avarlable Informatron

SheetQ -

b Mix. metrlc and Customary tools or
i equlpment at learning station, lee

- students appropnate Exercrses 15

and 16 <

: "Test performance by usmg Seenon C




SRS e - MBADURLNIEY
TOUSFRTHENR AmcHTSCTE

HICH

” ",ractlce and prepate to demonstrate your ability to zdentlfy, For thestasks helow, estlmate the melnc measurement to within
: select, and use metric-scaled tools and instruments for thectasks given 25% of actual measurement and venfy the estlmatlon by measunng 5

elew. You should be able to use:the measurement tools to the a appro- to w1th1n 1%:of-amtual measurement
“priate precision of the:tool, instrument, or task,

g ~ : Estimate: |  Verify:
* Select and demonstrate or describe use o tools, mstruments, ot "
dewces to:

1 Measure length of hoard,

1. Lengthirof table
- 2 Widthoftable.

3, Lengthof paneling -
4, Width of paneling T
3 Meswehegbofanal - - e B Walbhelght e el e

2 Determme mass of a brick,

4. Measure width of awindow. 6. Window dimensions

E 7 Doorway openmg

5, ‘Fmd width arld hexght..of,‘a dOOl. length o

6# Findcapacity ofaroom. | 3 b it
xS Calculate area of ﬂoor:space. 8 Hallwidth

! L o 9Fl°°r3P
) Fmd celhng dlmensmns. :

10 Room capcity .

9, Find panelin'gdimEnsiOns. el L Suddimension”

" 12 Heat reglster dlmensmns
length -

| | 'b‘.‘ width

12, MeaSure panel thickness. ' 13. Wall Jength

10, Selotlttering iz on bueprin,

11, Caloate vl weight,

14. Dimensions of drallin‘g;paper: |

13._Findbeam flex. ... o o

-l

2. length -
‘ | b width
15.. Find: compression strength. | - 15.. Width of white pent paper

14. Check nai length,

16, Angle of rafter slope

17 Volume of ammonia in pattly-|
*filled jug B

Exercise 15
. (Architectura Drafing)

. ‘THE CENTER FOR VOCATIONAL EDUCATION



ractice and repare 10 demonstrate Your ablhty to tdenhfy,

d;‘use metnc scaled tools and nstruments forthe tasks gwen B 'f )
to within 5% of actual measurement e

| 'ndjust .a compass to draw a'citcle;' |
‘. "‘f‘AdJust 2 beam compass o draw an arc
Calculate the scale of the drawmg to f1t on & shee o papef
,.Celeulate the area Qf an iraegularly shaped plot of land.
5 Survey ‘a plot\ to detennlne .

6, Survey 2 pro;ect and flgure the grade

Caleulute the cut and flll ong prOJect

| Calculate the quantsty of asphalt pavmg needed for a pro;ect

| 9 Calculate the atnount of fill sandneeded for 2 project.;- 3

11‘0} Calculate the amotnt of tack coat needed fora pro)ect

) Testacore sample of conctete.

2, Masof ootk |

| 4 Aot wiermainige

8 Percolatlon rate of sod

10. Radiwsofowbing - -
S
12 Diameterof tee

1. "l‘ire.air‘ptessute -

For the tasks below, estunate‘the' metnc.measurement .tovnthm ,
25% o actuel measurement, and venfy the eetunahon by measunng

Estlmate Venfy

11 Lengthof acity block

3. Cubievolime of sand

[r—

5 Length ox buﬂdmg

6 Angle between tbree pomts

7- Disla“°'°l’__°llt€etﬁilwo_ eei_nts‘” I [

Lo B 1

9; supe‘b‘: an‘gle‘ P g

‘_ ‘z;f'Meaeure’the'per'colat Ot ot il

13 Measure the overall length ofa bolt. '.

| 14, Mass of ingredients of concrete

. ‘prepared for a shump best:

~ cement

d water

Exerclse 15
j - (Civl Dmftmg

‘ ORVOCATtONAL eouc;mou




WHICHT00LS FORTHE JOB!

| Pmctroe and prepare to demonstrate your ability to rdentrfy,
elect, and use metric-scaled tools and instruments for the tasks given
below.. You should be able to use the measurement tools to the appro
3 pnate precision of the tool, instrument, or task. :

1.'“"'nrljustthe tompass ‘to drau 2 crrcle

: 2 Ad]ust the beatn ¢ compass o draw w are.

| , 3 Center aview on’a prece of paper

. 4, Scale down 2 bookease ot 2 prece of draftmg paper

| Draw two tangems toa cucle 50 that they rntersect at 90°

- 6, Draw twio tangents to a crrcle so that they rntersect at 45°

| 8 Drawa24 mm Circle manrsornetnc vrew. .
. 9; Measure : styrofoam cup
- _10; Measure the overall length of a bolt.

| 11. Measure the angle of Screw threads

e,

Select and demonstrate or describe use of tools, mstruments o

SRy
4 % Wrdthoftable”'“” AN

'.' Determrne the cross hateh spacrng onacut away vrew. -

|

“For the tasks below, eshmate the metnc measurement to wrthm -
2ot actuel measurement and venfy the estrmatron by measurmg

Vot
Yoo )

I E_stimste‘ T Vaiy

s Length of asheet of draftmgpaper

:'?4, Wrdthofasheet_o dnit pape_

Angles of a‘tnangle

| ,1"2’. Deges of chamfer onamachmed‘

product

13, Thead pitchhl abolt

‘ H‘:12."M‘easure 3 reor-nreednihnjejter. |
1. Measure the number ofthreads per .

U Order a drawing pen point by size.

14, Hole diameter

15, Drameter ey Alats of bolthead:

~\ Exerclse 15
HE CENTER FOR voco‘nonm“eoucnnout




~ UNIT | ( . "
METRIC-CUSTOMARY EQUIVALENTS

‘During the transition périod there will be a need for finding equivalents between systems.
Conversion tables list calculated equivalents between the two.svstems. When a close equivalent
is needed, a conversion table can be used to find it. Follow these steps:

OBJECTIVE

The student will recognize and use metric

fmd Cus'tomary uni‘ts interchingeably in olrde‘r- 1, Determine which conversion table is needed.
~ ing, selling, and using products and supples in
~ this oceupation. 2. Look up the known numbet in the appropriate column; if not listed, find numbers you

| . , can add together to make the total of the known number,
o Given a Customary (or metric) measure- .

- equivalent on a conversion table. '

' Given a Cust + state th Table 3 on the next page gives an example of a mefric-Customary conversion table which
- iveRa Lusiomary unil, siaie toe e you can use for practice in finding approximate equivalents, Table 3 can be used with Exercise -
Placementunit 17, Part 2 and Pat 3.
Below is a table of metric-Custorary equivalents which tells you what the metric replace-
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The

SUGGESTED TEACHING SEQUENCE symbol & means “nearly equal fo.”

1. Assemble packages and containers of

materials. . , .
lem~03%inch  linch=25dem Iml~0.2tsp ltsp =5 ml

0. Dresent or make available Information Im~328fet  1foot=0.305m Iml~00Tthsp  1thsp~15ml

Sheet 10 and Table 3. Am~109yads  lyad~09m Hadfflo 1NoecsWbml |
Tkm~0.82mile  1milex 16l km Ilxd2eps  leup>23Tml
3. Have students find approximate metric- lcm; ~016sqin  lsqin® 650111 11221 pts 1pt=0.471
Customaty equivalents by using Im*~108sqft  Isgft=~0.09 m 112106 ot 1qt~0951
Esercis 17, Im¥12sqyd  1sqyd =08’ 11026l  1gal®3791 | -
. 1 hectare % 2.5 acres lace>0.4hectare  1gam~003502  loz=283g | -
4, Test performance by using Section D of Lo’ *006cuin  Lewin>164cm’ Lkg~221b Lb~0dokg |

1’ > 13wyd  lauyd=08n’ LkPas0145ps  Lpsiv6895KPa|

LA AN B O3 AT & B R O by 107 S ot T e 18y g8 i B i d 17 gt S 0 R s emg iR YAt o |

*Adapted from Let’s Measure Metric, A TeJchersInfroductxon o Metric Measuremen(. Division of Educational 1|

- | Qeslgn And Renewal, Ohio Department of Edueanon 658, Front Street Columbus, OH 13213, 1975, -
. THE CENTER FOR VOCATIONAL EDUCATION e, . j

~Information Sheet 10, .




~ CONVERSION TABLES

- MILLIMETRES TO CENTIMETRES TO INCHES

INCHES TO CENTIMETRES TO MILLIMETRES

mn - em in mm em in, mm oem in i om mm . em  mm
000 8% | 0 1 0% 10 oM 1 as4 %4 18 032 32
M N W | w2 0w 02 008 | 2 508 508 1084 64
M0 s | w3 118 03 0 | 3 e %2 | 1 1@ 1
W0 40 M | 0 4 L 04 016 016 016 | a4 18 18
00 50 168 | % 5 19 05 020 w0 w

N

{
§
]
1 1 18
8
9

wtlom| a|iom]| en | e | vo

M 00 WK | 0 1 2 07 028
M0 NR | B8 3 08 04l 03 ML 3
W00 %0 W43 | W 9 as | 9 09 035 | 9 86 286
0 40 2540 g

1000 mm or 1 metre = 39.37 inches 12 n. or 1 ft, = 3048 cm or 304.8 mm | :
SQUARE FEET T0 SQUARE METRES SQUARE METRES TO SQUARE FEET
L N L L S O (Rt m’ w e [ w fF | m o
1000 9290 /100 929 110 098 | 1 009 | 100 107639 | 10. 10764 | 1 1076 | 01 108
2000 18581 | 200 1858 |20 182 | 2 019 | 200 25278 | 20 21538 | 2 2053 | 02 215
3000 21881 [ 300 788 | 30 279 | 3 028 | 300 32907 | 30 3292 | 3 3220 | 03 32
000 706U [ 400 3116 | 40 372 | 4 031 | 100 430556 | 40 43036 | | 4306 | 04 431
5000 16452 | 500 4640 | 50 465 | 5 046 |- 500 538196 | 50 53820 |5 5382 | 05 538
6000 55742 | 600 5574 | 60 5T | 6 056 | 600 45835 | 60 64583 | 6 6458 |06 645
7000 65032 700 6503 | 70 650 | 1 065 | 700 737 | 0 75347 | 7 783 | 07 1753
. 8000 74322 | 800 7432 | 80 743 | 8 0.4 800 861113 | 80 86111 | 8 8611 | 08 86l
9000 83613 | 900 8361 | % 836 | 9 084 | 900 968752 | 90 96875 | 9 9687 | 09 969
(T the comten ron vocaonaL Evucain

Table 3




Pcidd bt il LR

: *;1 : You are workmg ina draftmg flrm With the change to metnc |
" messutement some of the things you order, sell o use are marked
- onlyin meftic units, You will need to. be famthar with approp

" rinte Customary.equivalents in ordes to communicate with

-~ customers and suppliers who'use Custommary units. To develop

- your skill vse the Table on Information Sheet 10 and give the
~ approximate metric quantity (both number and undt) for each
of the following Customary quantities,

Customary Quantity | Metrie Quantity.
) Dlbs.of grass seed
fo.b) dats of ammonia_. .| .

¢) }/4in, pipe

d) 10 acres

¢) 1000 lbs. of aluminum
£) 18 in, diameter tree
8) twogallon can

) 6t tape measurer

i) 11l oz. of spray paint
i) 3miles
v k) 8in. pipe -
f‘{ ‘ 1) 2in.x4in.x 8t stud
©m) 3 sidewlk
n) §in stake
0) 1/4in. bolt
p) 16 oz can of epoxy
q) 4f.x2 1t window -
r') 5gats.oftpaint

. 2. Use the conversion tables from Table3to convert the followmg' X

0 e} i g

Complete the Requtsltton Form usmg the 1tems ltsted ;
 the Customary quantities to metric before ﬁllmg out the form
-, Complete all the information (Date For, No. ete.). - ST
Order the followmg cml engmeenng or draftmg matenals'*

0) b ofd
b) " b gals. of white prmt fhid in 1 gal contamers

¢) 50yd, roll of white print paper
d) 10004q. ft, of panehng

&) 1 ph. of tubber cement thmnker
f) 615 metal tape measurs
g) 6-4in, pgmtbrushes o

‘REQUISITION
Date‘
For-
No. DateWanted ___
| Deliverto’ |
QY| N -

A i

Requested by

Approved by

i) l3/4m = mm|f) Odem = g
b)) Bmm = o Jy) Vi = mm
c) 1411t = m | h) BlTmt= g2
O IBm = Wm0 ®me n |
o) W= mm ) IR = m |




SECTION A

1. One kilogram is sbout the mass 5. Road widsh is normally given
of 8: in:

9. A 50 gram drafting set is the
fame 88 '

(A] nickel [A] kilograms [A] 7.6 Kilograms
~[B] apple seed (B] metreg ~ [B] 75.0kﬂ0ﬁams' :
(€] basketbal [C] prams (6] 750 kilograns
(D} Volkswagen “Beetle" D] centimetres [D] 0.7 kilogeam
2 :::\;re melre s about the €. The‘co'rrect way to \f/rité twenty o .
[A] this sheet of paper . . ::Ts;i)gms - SECTIONC
[B] acard table top  B] 20Gm, IQ, Fotmeasuriflgkilogralmyou
[C] abedspread ] 0 ;’:;ld::a
[D] apostage stamp (D] 20¢ ) pm;uregage .
| e [0] mler
3‘?;:::5:’&2‘:“8“ ind bolt 7. The cortet way to write twelve ' [D) . container -
| thousand millimetres is: S :
(A] | millilittes [uA]”l'12‘;000 mm 11 ‘I';gl;dn;el;l:eu:ifig millilitres you
[B] ‘mfcfometres ) 12.(500mrh ‘tA] tape’.,
ol e €} 12300 B
D} Hlogams (D] 12000 mm © wer
‘ 4, The mass of stee] is measured ‘ J—— ‘
© somoNs 1 prege
A [A] millltres 8. A board 20 centimetres wide
: [B] centimetres oo has  width of:
€] Mlogams (A] 0.2 millmetze
D] cabiemets [B) 2000 milimetzes
[C] 2milimetres
b ) [.D.]~200-millfmetres«-

[

- TESTINGMETRIC ABILITIS

" THE CENTER FOR VOCATIONAL EDUCATION




SECI‘IOND |

.12 For meuurlng i“ ““t““etm nd 16, The metric unit forliquld messre
ilimefes you wou e - . Which replces the fuid ounepi: -+
[A] thermometer K [A] miuj]jm T N

[B) e | : R  Use this converson table to '

| [ [B]-- hectare o . answer questions 20 and 21,

[C] seale . _ [C] htre ' S o S

[”1 W’ o w e

‘[D] ‘measurihg Eup or gmddate

would wes: B R mphmthe N TR I TR T

: : L T8 02 0008
i ’“1“’ oo | AL e : wswmozzw- OO0

B mewciogeipor guiate - B Womew . o |4 g;g | g; gg;g
—n Lo om | us ame|
- [D]-sute - B R R VA
‘ R o3 | op omst |
18, T et wit o presze whih 035 | 09 008

replacespoundspersqua:emch R
14, Eatimate the'length of the line o (pax)u;' , , - -

L-l‘ i T(i'-’(--—--.---—”_,{ [A] cubic ceﬁtimetre
[A] 23 gams. . . lnlopaecal

[B]. 6 centimetres ‘ | [C} cublcmetre

[C] 40 milimetres | “‘_1 Gl 20 Theeqmvaxentofssmmxs"
(D] 14 pascls A o “[A] 0220m |

19, The metnc unit for liquid- measure “[B 055 S
whmhreplacesthegallonw : [ ] . e

15, Estimate the length of the lne o WEe ,[c].v.z.eo;ef- o

’?}_‘:“f:f“!?m - | - [B] pasca] f_‘ 3 : V’T?[D] 9055"‘ TR
[A]lOmllllmetres T [C] metre IR | _- 3 21 Theequivalentof62mmie
. [B] 4 centimetres R [D].Emm‘“ § o -“ [A] 0621“'
[C] 4 paacals - | o o [Bl 00621n.\‘ .

(D} 23 iligtams L T e [C] W
‘ . : o SR [D] 02408111. :

[C]  square metre
[D] hectare

'

ENTER FOR VOCATIONAL EDUCATION *.



ANSWERS TO EXERCISES ANDTEST

- EXERCISES 1 THRU 6 Exercise 10 : Exercise 13
" The answers depend on the items — :
used for the a(mmex millilitres | - litres o kllogm_ms Bl . C
o . ‘ Ll | N E ' hmia
E\ERCI“E ‘ - b 7000 ‘ |
1 Cutrently aceepted metric units of 3000 | 3 ‘1{, — '11000] - a) Momm {) 016
4 migasurement for each question are 16000 | (6) ( b) 05tin. - g) 426mn

shown in Table 2. Standards in each 000 T 8 (230 | 25000 ¢) 11529m* h) 3570381t
ovcupation are being established - I TTT 04 (400) d) 44din. i) 17.39in,
. 1OW. 50 answwers may vary. Cmwr T e 0.63 (630)] - ¢) IQOOmm i) 30.48em

* EXERCISES W03 0t | I
0 26m e Bl 00 L (0D o
‘ bl ogicm ‘ f)]' é;gg em ' (gog)- g-ga 'Exercise14‘ ‘ S Part 3.
e} L DRSO ) ) v RO R £ | OO G ||+ 1 AR D ettt e o e o o oo e e e P
B v e e I L LT
o E—rTowg  b) 28t m lmm o b) 53Tl
EXERCISESOTHRUI3 , ¢) Semx  »n) 200g ¢} 455
Tablesare veproduced in total, An- Eeree1l - Sdem. 0).1000mmx . d) 90m’
swers are in parentheses, - d) 250ml 2100mm e) 047litre
y litres | milllitrs] e) 24m  p) OBlitre- f) 183m
Brecised Ll | f) 08m  g) S0mm  g) 6-1016cm
 [metre” | centimetre | millimetre 1 g) 0kg - r) 500em |
Tlm e mm . g (gggg) ~ h) 2000mm s) 25k -
1 Wo_| 1000} s VHJ%Mmﬂ5wm |
7 NI R R R e 2400em v) Udem ~mmwmmmmwmmm
D 9 'S : N . . .
‘ g :ng; ‘ :gggg} e 0 £ Cc & D1 A
D > - K R 2. B. 9 D 16 A
e (B | 1300) 3000 (048) 80 e .
1 7400 | (14000} EXERCISES 15 AND 16 - . 10 A1 D
‘ i Ak Exercise 12 ‘ . 4 C 1. B. 18 B
08 | o 80 (800 T o The answers depend on the 5B 12, BT 19, A
06 (601 | - 600 gams | kilograms | items used for the activities. 6. D 18 C 20' A
00%)] 25 2 B | ke | o D WOB e
(0,148 114.8) 148 1 1000 ! o A
(6.39) 639 (6 390) - , EXERCISE 17

9000 - 9 TRl
23000 | 133) o
0001 8 ~a) 09k 1) 5.08emx

0 [ 05 | b)) 38lires 1016 emx
T o] ¢) W m
d) 4ha m) 0.61m
c¢) 450kg  n) 15.24em
f) 4672em o) 0.635em _ T
g) 158 fitres—p)—452:8¢ - i s
h) 18m  q) 122mx ‘ i

THE CENTER FORVOCATIONAL";?;'JUCVA;I(‘)‘N | U 296 ml | .0'61",1
L ) ‘ ]k; gi.?gzkznmi ) 18'95 ies ‘ﬁu.s.mmmmrmmmaovrm&1975457-0@/@205‘




SUGGESTED METRIC TOOLS AND DEVICES

NEEDED T0 COMPLETE MEASUREMENT TASKS

50 ml - 1000 ml

Metric Spoon, set of 5,
Tml-25ml

Dry Measure, set of 3,
50,125,250 m] -

Plastic Litre Box
Centimetre Cubes

IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Sticks ~ Bathroom Scale
. Rules,30em - *l(rlogram Sle |
Measunng Tapes 150em * Platform Spnng Seale
Herght Measure 5kE Capacity
Metre Tape, 10 m | Capacity
. Trundle Wheel Balance Scale with 8-piece. . {. * ...
* Area Measuring Grid * ras s .
Spring Scale, 6 kg Capacity
VOLUME[CAPACITY TEMPERATURE
* . . B
Nesting Measures, set of 5, .
s0ml- 1000 Celsis Themoniete
Fconomy Beaker, set of 6,

| THE CENTER FOR VOCATIONAL EDUCATION

The DM State Univergaty ¢

+ 1960 Kenny Road + Calumbuy Oho 4]210

*

—

In thrs occupatron the tools needed fo complete Exercises 6,
15, and 16 are indicated by nAS

A

p?sﬁ =

=

S

r \Most o the above items may be obtarned from local mdustnal
hardware, and school supphers Also, check with your school drstnct'
‘math and science. departments and/or local mdustnes for loan of therr S
s metnc measurement devrces ‘

mEe x

e

“Micrometer—Outside mrcrometer callper, 0 mm to % Ihii o

' Road \lap—State and city road maps -
- and storing liquids

. stonngdrymgredlents

SUGGESTED METRIC TOOLS AND DEVICES | ‘; o
NEEDED 10 COMPLETF OCCUPATIONAL R
MEASUREMENT TASKS o

Assorted Metric Hardware—Hex nuts washers, screws
cotter pins, ete,

Dril Bits—Individual bils r st 1 mm o 13mmrange R
Vernier Caliper—Pocket sfide type, 120 mm range

range - -
Feeler Gage—13 blades, 0. 05 mm tol mm range

- -Metre Tape—50 or 100 m- tape- - "‘

"Ihermometers—Speclal purpose types such 852 clrmcal

a thermometer B

lTemperature Devrces—-lndlcators used for ovens, freezmg/
cooling systems, efc, -

. Tools~Metric open end or hox wrench sefs, soclret sets

 hex key sets -

Weather Devrces-Ram gage, barometer, humdrty, wmd
‘velocity indicators :

. 'Pressure Gages—Trre pressure arr, oxygen, hydrauhc, fuel
ee.

‘ Velocrty—Drrect readmg or vane type meter

Contairiers—Buckets, plastrc contamers etc for mrxmg '

Containers—Boxes, buekets cans, etc for mrxlng and .

|

Measurmg dewces currently are not avarlable Substrtute devices tr 2, thermometer)
may be used to complete the measurement tesk ‘ ,

~Tools and Devices L




Introduction to reading tetric drawings based on the practices of Amerlean
industries going metric.  Desctibes basie mettlc units and prefires, mternatlonal e
mietric papet sizes, tonverting inch drawings to metric, making tolersnee cone
vetsions, dual-dimensioning practices, fint-angle projections, speclal symbols,

and thread deslgnations. Includes drawings from industries~International

Harvester, ITT Gilfilun, Catorpillar Tractor, Clarke Equipment, General Motor—~

and on [80 Metric Sere% Threads. Sets of queations with drawings, answers
appended. -Convertion Charts appended for tap and dnlt iz

REFRRENCES

Going Metric in Drafting, Center for Metric Education, Western Michigan Universily,
Kalamazoo, M1 48001, 1974, (available through the industrial education depart:
meuts of teacher education instutions in each of the states), 51 transparency

masters, Notes and Comments (12 pages), Metrics in Career Educahou. Lindbeck, John R., Charles A, Bennett Company,

Inc., 809 W, Detwéiller Drive, Peoria, IL 61614, 1975, 103 pages,

Set of transparency masters and teacher's script for metrication of deafting in
congtruction and menufacturing. Includes various scale comparisons, tounding-
off rules and tolerancing, preforred metric linear sizes for engineering design,
comparisens of firs}: and third-angle orthographic metric drawings, 180 metric

$3.60, paper; $2.70 quantity school purchase,

Presents metric units and notition in a wellillustrated manner, Individual
chapters on metrict in dtafting, metalworking, woodworking, power and

thread sizes, and reading metric micrometers and calipers. energy, graphc art, 1 home economics. Chapters followed by severa
[ : learning activities for sttdent yse. Appendix mcludes conversion tables

Let's Measure Metric. A Teacker's Introduction to Metric Measurement. Divi- ind charts,

sion of Educational Redesign and Renewal, Ohio Department of Educa
tion, 65 8, Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,
must include check to state treasurer,

Taking the Tricks Out of MetHies, Mettic Training Department Creatm
Universal, Inc., Tower 14, 21100 Northwestem Highway, Southfield, M
48975, 1976, 4bb0klen $3 00 each $12 00 sel, dmunts

Series of booklets Presehts step.by- step dnrectlons queatlons answers on
how to tead metric mealurement tools: micrometers, vemies calipens, rules. :

Activity-oriented introduction to the metric syctem designed for indepen-
dent or group insetvice education study. Introductory information sbout

~ metric measurement; reproducible exercises apply metric concepls to
tommon measurement situations; laboratory activities for individuals or
groups. Templates for making metre tape, litre box, square centimetre grid,

dial mdlcatom

t - METRIC SUPPLIFRS
Measunng with Meters, or, How to Weigh ¢ Guld Brick with o Melor-Stick,

Motrication Institute of America, .0, Box 236, Northfield, 11, 60093,

Brown & Sharpe Manufﬂctuﬂﬂz Ca, Prectslon Pnrk North ngstown Rl 02852 ‘
1974, 23 min., 16 mm, sound, color; $310,00 purchase, $31.00 rental, ‘

Industrial quality micrometers, steel rules, crew pltch and thlckneu mu,

Film presents units (or length, area, volume and mass, relating each unit  squares, depth agés cﬂ]lpers.dlalindlcatoﬂ, convmlon " Wand[uides, ‘

to many common ehjects, Scteen overprints show correct use of melric

" symbals and ease of matric ealulations. Relationships samong metrie
mewsures of length, area, volume, and mass are |IIustrated in interesting
and unforgettable ways. ‘

Centnl Instrument Company, 900 Rwerslde Dnve, New York NY 10032.

Drafting rules and scalet for dra!tlng. engmeenng,‘ archttgctun, cqnvenlon
tables and slides, poster?, teaching aids, drafting templates,

Wetre Euaration, At Annabited Bibliography for Vocational, Tt‘chm‘cnluntr o ‘ S
Dick Blick Company,P.O. Box 1287, Gale:burg.lL 6.1401' "

Adult Edueation, Product Utilization, The Center for Vocational Edu.
calion, The Ohio State Univensity, Columbus, 011 43210, 1974, 149

pages: $10.00, Instructional quality rults, tapes, metre nticltu, cubes, height measures,

teundle wheels, mesusing cups and spoons, personal scales, gram/kilogram
" scales, feeler and d®pth fages, beakers, thermometers, kits and other aids,

Regal-Beloit Corporation, P.0. Box 38, South Belmt IL 61080

Comprehensive hibliugraphy of instructional matetials, reference mate-
rials and resource list for secondary, postsecondary, teacher education,
and adult basie education. Instructional malerials indexed by 15 oceu-

pational clusters, types of materials, and educational level, Kadiocusetes, Dooks, thrts and posten, ﬁlms. ﬂlmstnps. industnal meg:

auring instruments and Metric fasteners, kits, periodicels, reports and pamphlets,
~lides'and transparehcles™—

INFORMATION souncas

WWJMM&.L(ULLGIMM()M{LQILfﬂkt.LﬁIJ.ﬂCO fiowah Techvicoland Adulf

Fducaton:-Product Utilization, The Center.for Vocational Education,
The Ohio State Unwcnlly.Columbus OH 43210 1975, 46 pages;
$3.00. ‘

: American National Metm Cotineil, 1626 Mamachuaetta Avenue, NW., washington,

Paper for teachers, curriculum developets, and administrators in vocar DC 20036, -

tional, technical and adult education. Covers issues in metzle edueation,

the motrie system, the impact of metricatlon on vocational and technical
" education, implications of metrc instruction for adult basic educatton.
:and eurricubum and instructional strategies,

Charts, bouters. reports and pnmphleta Metrie }'Zeporter newsletter, f\“attonal
“metric coordinating eotfeil representing industry, govemmont education,
profesclonul and trnde Olyanizations,

National Bureau of Standardl. Office of Intormation Activities, Us. Department
of Commerce, Washtnamn pe 20234“ _j v

Metric Supplement to Technical Drawing, Mark Henschel, 3123 N, Seminary, Chlcagb
IL 60657,.1975, 48 pages, $1, 50 40% dlwount {0 lChOOIl and non: proﬁt Iatie
tuttont

B

| ﬁee and inexpenswe mehic cham and pubhcatiom. also Iends ﬁlms and
T o displays »




