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ABSTRAC

Designed to neet the job-related metnic measurencat
needs of pluabing and pipefitting students, this instructional
package is one of three for the construction occupations cluster,
pact of a set of 39 packiges for metric instraction in different
occupations. The package is intended for students who aleady know
the occupational terninology, measutenat terss, and tools currently
10 use. Bach of the five wnits in this instractional package contadns
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perforkance objectives, learning activities, and supporting n /V//m /”%%;‘* 5
inforsation in the form of tert, exercises, and tables. In additien, . ‘ W/ L
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suggested teaching techniques ate incluled, 4t the back of the
package are objective-ased evaluation itews, ¢ page of ansvels to
the exercises and tests, a List-of setric materials needed for the
activities, references, and a st of suppliers, The material is
designed to accomnodzte a variety of individual teaching and learning
styles, 0., 1ndependent study, seall group, or whole-class
activity. Diezcises are intendedto Factlitate experiences iith
seasurenent instruvents, tools, and devices used in this occupation
aid job-related tasks of estinating and neasuring, Uit I, a general
introduction to the etric systex of neasurenent, provides inforsal,
hands-on experiences for the students, This unit enables stufents to
becone faniliar with the basic setric wits, their syabols, and
Reasurencnt instrusents; and to develop a set of mental references
for setric values, The setric systen of notation alse is explained,
Dnit 2 provides the setcic terns vhich ave used in this occupatiog
and gives erperience with occupational neasurement tasks. lnit 3
focuses on job-related etric equivalents and their elationships,
Dudt 4 provides experience vith recognizing and using metric
instrusents and tools in occupationsl neasurement tasks. 1t also
provides experience in coaparing setric and custonary neasurenent
instrauents. Tnit § is desiqued to give students practice in
converting custonary and setric seasurenents, a skill considered
useful during the transition to setric in each occupation, ()
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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 suppotting infrrmation in the form of
text, exercises, and tables. [n addition, suggested teaching techniques
areincluded. At the back of this package are objective-based evaluation
“items, a page of answers to the exercises and tests, a list of mettic
materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the

* following teaching-learning strategies:

1, . Let the first experiences be informal to make learning the metric
system fun.

2, Students learn better whef metric units are compared to familiar
objects. Everyone should learn to “think metric.,” Comparing
metric units to customary units can be confusing,

3. Students will learn quickly to estimate and measure in mettic units
by “doing,"”

4, Students should have experience with measuring activities before
getting too much information,

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

6. Teach one concept at a time to avoid overwhelming students with
- too much material

Unit 1 is  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
units, their symbols, and measurement instruments; and to develop a
3 al references for metric values The metric system of nota-

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

Unit 3 focuses on job-telated metric equivalents and their relation- -
ships. “

Unit 4 provides experience with recognizing and using mettic
instruments and tools in occupational measurement tasks. 1t also pro-
vides experience in comparing metric and customary measurement in-
struments.

Unit 5 is designed to give students practice in converting custom-

ary and metric measurements. Students should learn to “think metric”

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

Using These Instructional Materials |

This package was designed to help students learn a core of knowl-
edge about the metric system which they will use on the job. The
exercises facilitate experiences with measurement instruments, tools, . -
and devices used in this occupation and job-related tasks of estimating
and measuring,

This instructional package also was designed to accommodate a
vatiety of individual teaching and learning styles. Teachers 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 resources. Exercises may be used in inde-
pendent study, small groups, or whole«class activities. All of the
materials can be expanded by the teacher.

Gloria S .Cooper
Joel H. Magisos
- Editors

This publication was developed pursuant 1o contract No. 0EC-0-74-9335 with the
Bureau of Occupational and Adult Edutation, U.S. Department of Health, Educa-
tion and Welfare. However, the opinions expressed herein do noz“ necessarily
reflect the position or policy of the U.S. Office of Education and no official
endorsement by the U.§ Office of Ecucation should be inferred.
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SUGGESTED TEACHING SEQUENCE

t

These introductory exercises may require
two or three teaching periods for all five
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

(rules, tapes, scales, thermemeters, and

measuting containers) and objects to be
measured. *

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

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

Present information on notation and

- make Table 1 available.

Follow up with group discussion of
activities.

-+ #0ther school departments may have devices whlch ‘
can be used. Metric suppliers are listed in the reference
section.

 THE CENTER FOR VOCATIONAL EDUCATION

OBJECTIVES

The student will demonstrate these skills for the Linear, Area, Volume or Capacity, Mass, and
Temperature Exercises, using the metric terms and measurement devices listed here

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

o oo o

digits (45 271 kmnot 45,271 km).

o
;

Symbols are not followed by periods (m not m.).
Symbols are not followed by an s for plurals (25 g not 25 gs).

A space separates the numerals from the unit symbols (4 1 not 41).
Spaces, not commas, are used to separate lﬁrge numbers into groupé of three

7. Litre and metre can be spelled either with an -re or ot endmg

“Azero precedes the decimal point if the number i less than one (0.52 ¢ not .52 8

Information Sheet 1

h . S

-EXERCISES
SKILLS : .
Linegr Ares | Volume or Capacily Mase Tempe;nluu
(pp.3-4) {pp.5-6) (pp.7-8) (pp.9+10) (p.11)
1. Recognize and use the millimetre (mm) | square cubic centi- gram 4] degree Celsius
unit and its symbol for: centimetre | melre (cm’) ‘ (’c)
 centimetre (em) (em?) ' kilogram  (kg)
2. Select, use, and read the cubic metre
approprinte measuring metre. (m) square (m’)
instruments for: melre
m) | e )
3. Stateorshowa
physical reference far: millilitre (ml)
4, Estimate within 25% height, width, or the area of capacity of the mass of objects | the temperature of
of the aetus! measure length of objects agiven surface]  containers in grams and kilo- | the air or & liquid
grams -y
5, Read correctly met}estick.melric measdrements | a kilogram scale ACelsiusthermo}neter
tape measure, and on graduated and a grum scale
metric rulers volume measur.
ing devices
RULES OF NOTATION
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~ METRIC UNITS, SYMBOLS, AND REFERENTS

Quantity Metric Unit - Symbol | Useful Referents
 length millimetre mm Thickness of dime or paper
clip wire A
centimetre | em Width of papet clip
metre m Height of door about 2 m
kilometre km 12-minute walking distance -
Area . ° | square Area of this space
‘ centimetre em?
squiare metre o’ Area of card table top
hectare ha Football field including sidelines
| mnd end zones -
Volume and ” millilitre m - Teaspoon is 5 ml
Capselty litre | Alittle more than 1 quart
cubic ‘
centimetre e’ Volume of this container
cubic metre m’ A litt)e more than a cubic yard
Mass milligram mg Apple seed about 10 mg, grain of
salt, 1 mg :
gram g Nickel about 5 g
kilogram kg Webster's Collegiate Dictionary
| metric ton : | .
| (000 kilograms) [t Volkswagen Beetle
THE CENTER FOR VOCATIONAL EDUCATION - .. Table 1~a

Wb

METRIC PREFIXES

Multiples end ‘
Subn?ultiples Prefixes Symbols
1000000=10° | mega (mig3) M
10002100 | Ko (K03). k-
100=10° | hecto (hEK't5) h
10=10' | deka(déks) d
Base Unit 1 = 10°
032107 | deci (desT) d
0012107 | centi (sﬁn’t‘i') ¢
00082107 | mill () m
0,000 001 =107 | micro (m¥kro) i

Table ~b ~




3, Choese a partner to stand

LINEAR MEASUREMENT ACTIVITIES
at your side, Move apart

Metre, Centimetre, Mllhmetre 50 that you can put one

end of a metre stick on,
your partner's shoulder
and the other end on

l. THE METRE (m) your shoulder, Look at
the space between you,

A. DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up one of the metre
sticks and stand it up on the .
floor. Hold it in place with
one hand. Walk around the
stick. Now stand next to
the stick. With your other
hand, touch yourself where
the top of the metre stick
comes on you,

THAT IS THE WIDTH OF A METRE! °

B. DEVET.OP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability to estimate in metres,
Remember where the length and helght of a metre Was on your
body. B

For each of the following items:

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

THAT IS HOWHIGH A METRE I8!

Decide how close your estimate was to the actual measure, 1f

2. Bold one arm out straight . ' your estimate was within 25% of the actual measure you area
at shoulder height. Put " . “Metric Marvel.”
the metre stick along this |
arm until the end hits the How Close
end of your fingers, \here Estimate  Measurement Were You?
is the other end of the (m) (m)
metre stick? Touch your- 1. Height of door knob
self at that end, from floor. ¢ _—
2. Height of doof e e e

3. Length of table \ ——
4, Width of table

o ,Length of wall of
this room, ——

THAT IS HOW LONG A METRE I§!

6. Distance from
you to wall, - —

- THE CENTER FOR VOCATIONAL EDUCATION
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‘I THE CENTIMETRE (em)

There are 100 centimetres in one metre, If there are 4 metres and
3 centimetres; you write 403 em [ (4 x 100 ¢m) + 3 em = 400 cm
+3cm).

[Il. THE MILLIMETRE (mm)

There are 10 millimetres in one centimatrs, When a measurement ‘is“"i]
2 contimetres and b millimetres, you write 25 mm [(2x 10 mm)
4+ 5mm=20mm+5mm]. Thereare 1 000 mm in 1 m,

of paper.

A, DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE A, DEVELOP A FEELING FOR THE SIZE OF Al\'HLLIMETRE;
1. Hold the metric ruler against the width - o ail, Using a tuler marked in millimetres, mésure:
How wide st _____ em 1. Thicknes: nf a paper clip wire, mm
L Nesure youcrntqhumb from the frs w 2. Thiel s of your fingernail mm
o 3 Widthof vour fingemall, m
3. Use the metric ruler to find the width of your palm. th ofvour Hngernl i
m | ‘ 4. Diameter (width)of a coin, mm
d, Measureyourindex or pointing finger, How long is it? | 5. Digmeter (thickness) of yourpgncil. ' ‘ mm‘
—— 6. Width of a postage stamp. . mm
-5, Measure your wrist with a tape measure, Whiat is the distance a ’
around it? om0
6.~ Use the tape mersure Lo find your wais size. . cm B DEVELOP YOUR ABILITY TO ESTINATE IN MLLIVETRE
B, DEVELOP YOUR ABILITY TO ESTIMATE IN CENTINETRES - You are now ready to estimate in milimettes. For each of the
: following items, follow the procedues used for estimatingin -
~ You are now ready to estimate in centimetres, For each of the metres, | |
{ollowing items, follow the procedures used for estimating in | ~ How Close’
metres. Estimate  Measurement Were You?.
How Close (mm) (mm)
Estimate Measurement  Were You? 1. Thickness of a
(cm) (cm) nickel.
L I:l?ngth of  paper 2. Diameter (thickness)
P of a bolt.
2' Dmmet.er (widih) 3. Lengthof a bolt.
of a coin,
5, Width o g mt: oasiet
postage stamp. per. |
L Lengthofa ' 5. Thickness of a board
L Anh O . ordesktop. .
pencil,
| 6. Thickness of a
Width of a sheet wtton




 AREA MEASUREMENT ACTIVITIES

| B.  DEVELOP YOUR ABILITY TO ESTIVATE I SQUAREl
~ Square Centimetre, Square Metre

CENTIMETRES

You are now ready to develop your abxhty to estlmate |

‘ _ in square centimetres,
WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE . _
~ SAYING HOWMANY SQUARES OF A GIVEN SIZE 1T TAKES TO Revemberhesie of a squate et Forechof
" COVER THE SURFACE. following items, follow the procedures used for estlmatmg in
metres. s
"1 THESQUARE CENTNETRE (cm?) - 7 Howlo
L : | Estimate Measurement Were You?
A DEVELOP A FEELING FOR A SQUARE CENTIMETRE ) )
1. Takeaclear plastic grid, - - the grid 6n rage 6, 1. Index card.
9, Measure the length an’ wi. e of these small 2. Book cover.
squares with a cent: .tre ru. 3. Photograph,
THAT IS ONE SQUARE CENTIMETRE! 4. Window pane or

desk top.
we= 30 Place your fingernail over the grid. About how many o
' squares does it take to cover your fingernail? . o
2 i
o . IL._.THE SQUARE METRE (nf) s Y
4" Place a coin over the grid. About how many squares , " g
does it take to cover the coin? !

¢ . A, DEVELOP A FEELING FOR A SQUARE METRE
5. Placea postage stamp over the grid, About how many \ |
squares does it take to cover the postage stamp? 1. Tape four metre sticks together to make a square which
en? | ' sone metre long and one metre wide. .}
6. Place an envelope over the grid. About how many 2. Hold the square up with one side on the floor to see how
squares does it take to cover the envelope? big it is.
_—cm ‘ - 3. Place the square on the floor in a.corner, Step back and
7. Measure the length and width of the envelope in cent: look. See how much floor space it covers.
metres. Length em; width _____em, 4, Place the square over a tahle top or desk to see how
Multiply to find the area in square centimetres. much space it covers.
om X m= em?, How | o L ' |
close are the answers you have in 6, and in 7.9 - 5. Place the square agamst the bottom of a door.” See ho»y
much of the door it covers, How many squares would it
take to cover the door? m o
- THIS ISHOWBIG ASQUAREMETREIS! ™~~~
w me CENTER FOR VOCATIONAL EDUCATION | - EXQI‘CISG 2f

(contmued on next page)';
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. NeWSpaper.

 Side of file cabinet,  ——

DEVELOP YOUR ABILITY T0 ESTIMATE IN SQUARE
METRES | ‘

You are now ready to estimate in square metres, Follow the
procedures used for estimating in metres.

How Close
Estimate Measurement Were You?

) ()
Door,
Full sheet'of

Chalkboard or |
bulletin board. o

Floot. —
Wall, e
Wall chart or poster. - —
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VOLUME MEASUREMENT ACTIVITIES
Cublc Centlmetre Litre, Mllllhtre Cublc Metre

© 1 THE CUBIC CENTINETRE (en’)

A DEVELO_P A FEELING FOR THE CUBIC CENTIMETRE

Pick up a colored plastic cube. Measure its lehgth,
height, and width in centimetres,

“THAT 1S ONE CUBIC CENTIMETRE!

B.  DEVELOP YOUR ABILITY TO ESTI MATI N CUBIC

CENTIMETRES

You are now ready to develop your ablhty ) estlmate

in cubic centlmetreq

Remember the size of a cubic centimetre, For vach of

Find the volume of a plastc ltee bos. the followmgltems use the procedures for estimating i o
metres.
a, Place a ROW of cubes against the bottom of one side Howllose .
of the bos. How many cubes fitin the row?, Estimate  Measurement W"EYOW
b. Place another ROW of cubes agamst an adjoining side | (o) (em'y
of the box, How many rows fit inside the box . Index card file
- to make one layer of cubes? - oo e e DOXe e e e
How many cubes in each row? Freezer container. —
How:many. cubes in:the layer in'the bottom of the . Paper clip box, »
box? Box of staples.
¢, Stand:a ROW of cubes up against.the side of the box, |
Howmany LAYERS would fit inthe box? . TRETITRE ()

How-many cubes in.each iayer?

r————

How many cubes fif in the box altogether"_______

THE VOLUME OF THE BOX 1S______CUBIC
CENTIMETRES.

d. Measure the length, width, and height of the box in

centimetres, Length em; width

height cm.. Multiply these:numbers to find
the:volume in cubic centimetres,

3

mx cmx m= e,

Are the answers the same in ¢.and:d.?

‘CENTER FOR VOCATIONAL EDUCATION -
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A, DEVELOP A FEELING.FOR A LITRE

1. Take a one litre beaker and fill it with water.

9. Pour thewater into paper cups, filling each:as full as yoti :

usually do. How many cups do you fill?
| THAT IS HOWMUCH IS IN ONE LITRE!
3 Fill the litre-container with:rice.

THAT ISHOWMUCH ITTAKES TO FILL A ONE
LITRE CO\JTAINER'




B DEVELOP YOUR ABILITY TO ESTNATE N LITRES - I“B‘V.'jf?‘i.DEVELOP YouR BLITYTO ESTI“l_ BN

.You are 10w ready to develop your ablhty to estlmate in S .‘You are now ready to esclmaem mllhhtres Follow th
~ litres. To write two and one-half litres, you write 2.5 1, or P procedures used for estlmatmg me res ' |
9.5 litres. To write one-helf lite, you write 0.51, 0 0.5 | S . HowClow
ltte, To write two and three-fourths litres, you write ‘ , Estlmate Nleasurerﬁent Were You!
2751 or27511 brs. - o ) ()

For each of the followmg 1tems dse the procedures for L~ Sl juice car

stnma_tmg in metres, | How Close 7, Paper cuportea | el
Estimate - Measurement Wete You? cup. | : —
‘ ) () 3, Soft drink can. o
1 Mediumsize o . |
* freezer container. ‘ . - 4 Bottle. -
2. Large freezer
o cotaner e e IV, THE CUBICMETRE (m’)
~3; Small fregzer - -
container. o A DEVELOPAFEELING FORACUBIC MDTRE
m H.W;‘.,4.<....Bottle..or.jug. — . --v~~vw~--~-v‘--'~-~~--~-A‘-vwl--.fw:wﬂP]aceaone metre: square on the ﬂoor nextto the Wau
mﬁ THE MLLILITRS (m) 0. Meswesmee (Bihewdl, |
. Th 1000 “ ‘ m l : | - 3 ".‘Pmtureabox thatwould fit mto thatspace
ere are 1 000 millifitres in one htre 1000 m litre. Half R ME RE'
alltre is 500 rmlhhtrea, or 0.5 litre = 500 ml. | o ‘THAT 5 THE VOLUME OF N CUBIC T
Y DBVELOPAFEEUNG FOR A MLLILITRE B, DEVELOP YOUR AB;LI’I’Y 10 ESTIMATE IN cumc METRES
1. ‘Examineacentimetrecube. Anything which holds ~ Toreachof th@ followmg tems, f0110W the 95 1matmg proced
Tem’holdsIml. : |  uesusedbefore. R ‘
. e .y ‘o . S HowClos
2. Flllall millilitre measuring spoon with fice. Erppty the g | Estimate Measurement Were yourp_
spoon into your hand. Carefully pour the rice into a (m’) () |
small pile on a sheet of paper.
THAT (S HOW MUCH ONE MILLILITRE IS! : 1. Office desk. e
3, Filthem spoop with tice. Pour the rice into another 2. File cabinet. .
pile on the sheet: of paper. | 3. Smallroom. - ¢ | R

THAT IS 5 MILLILITRES, OR ONE TEASPOON!

-4, Fill the 15-ml-spoon with rlce Pour thexrice into a third
pile on the paper,

THAT IS 15 MILL[LITRES ORONE T%BLESPOON'

lme\.qsmen FOR vocmorw EDUCATION




TEMPZRATURE MEASUREMENT ACTIVITIES

_;:-YffDegree Celsius

"1 DEGREE CELSIUS () | o o
Do B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES
. Degree Celsius (°C) is the metric measure for temperature, CELSIUS

A, DEVELOP A FEELING FOR DEGREE CELSIUS For each item, ESTIMATE and write down how many degrees

Take & Celsius thermometer, Look at the marks on it.

Celsius you think it is. Then measure and write the MEASURE:

MENT. See how close your estirmates and actual measure-
ments are,

1. Find 0 degrees | * How Close
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) Es(tgfg;te Was(‘éré;“e’“ Wete You?
WATER BOILS AT 100 DEGREES CELSIUS (100°C) Mix some hotand : - '

2. Find the temperature of the room, °C. Isthe cold water in a
room cool, warm, or about right? container, Dip your

S _ finger into the
3. Put some hot water from the faucet into a container, waet,
Find the temperature, °C. Dip your finger
quickly in and out of the water. Is the water very hot, Pour out some of
hot, of just warm? the water. _A('id some
. hot water. Dip your

4, Put some cold water in a container with a thermometer, finger quickly into
Pind the temperature. _____ °C. Dip your finger into the water
the water, Isit cool, cold, or very cold? '

, \ Qutdoor tempera-

5. Bend your arm with the inside of your elbow around the e, ,
bottom of the thermometer. After about three minutes S
find the temperature, °C. Your skin tempera Sunny window sll. :
ture is not as high as your body temperature. Mix of ice and water.  _

NORMAL BODY TEMPERATURE 18 37 DEGREES . Temperature at
CELSIUS (37°C). : : floor, |
AFEVER 1S 36°C. . Temperature a
o AVERYHIGHFEVERISAOC, celing. _
E{ “puc&mnroavpcmoummnou Exercise 5
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o Given a meric unit, state its use in this -

UNIT ¢

OBJECTIVES
The student will recognize and use the metric

terms, units, and symbols used in this occupa-
tion,

occupation.
¢  Given a measurement task in this occupa-

tion, select the appropriate metic unit
and measurement tool.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,

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

9 Discuss with students how to read the
tools. ‘

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

4, Have students learn occupationally:
related metric measurements by complet-

ing Bxercises 6.and 7.

——

METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. Large CorporEaihgare élreédy using |

metric measurement to compete in the world market, The metrics v has been used in
yarious parts of industrial and scientific communities for years. Leggsuitiéoon, passed:ite
1975, authorizes an orderly transition to-use of the metric system. As Usinesses.ai

* industries make this metric changeovet, employees will need £ "usé mettii measuremsent

in job-related tasks. R

Table 2 lists those metric terms which are most commonly usad ;.- iy occupation;
These terms are replacing the measurement units used currently. Wigt! s of job-
related tasks use measurement? Think of the many different kinds °f :¢.urements you
now make and use Table 2 to discuss the metric terms which replace*{ftsn. See if you
can add to the list of uses beside each mefri term.

S . o -
SRl Do mamalnl e m T

5. Test performance by using Section A of
“Testing Metric Abilities.”

| THE CENTER FOR VOCATIONAL EDUCATION
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MET #iC UNITS FOR PLUMBING AND PIPEFITTING

A
Quesathy « Unit Symbol Use
Lin gl i 8 illimetre mm size of pipe and fittitep
centimetre m lengths of pipe, fxtres
metre m
Surfacessss .juce dilmhuions squace centimetre em? safe pan ren; pipe chate areas, wall
dleeve pace; fixiures
square metre ru2 - toof dralns, flogedning, intersntors
Mass am 1 chemicals
Kilogram iy fixtures, pipe, fittingy, chemicals .
metric ton t boilets, sola pazels
Excavatiss eubic metze m trench constractm, septic tank
- chemmicals and:sseesity; pressurettanks,
Capacity millllitre ml expunslon tanks
litre ] water storagetisks, chemicals
Flow rates milllitres per second mfs pipe sies for getems,circulting pumpt,
. putomntic gurvalves .
litres per second s Lo
 Velocityzof Stow millilitres per second - mp frictional loss i pipe, fittIngs, equipment,
, ~ goftener hackwash requirements
litres pet second I ‘ ‘ U
‘ main and service premm water -
- Pressure - Mopueal LB . heating, water system design;caleulting
‘ pump sizes (400 kPa aboutithe *'force”
of walat from & faucet)
ilopascals per second KPajs ;iieﬁm :drdpi{in lyltems ‘
Heabenergy— Kilojoule kJ ~~~-4mbujl.at"ot=hulm‘ee‘a‘ury'-bb~ptnduca
‘  hot water andisbeam
Tempenstury degree Celsus °C ‘solat panels;Fok water heating, hot

witer heaters, boilers, steam

Table 2



© TRYEG 0UT METRIC UNITS

Togive you gactice with metric ur ., frstestiratesthe measure Bstimate |, Actut
metiss of eitems below, Write down y = bestguesenext to the item.
| Then schuslly measare the item and writc down your angwers using the 16. Measuring cup:(metric)
v correct mesricsymbols. The more youzz=actice, the easier it will be. —
| ' 1. Milk container
| | Estimate | Actual _ P
¥ ‘ 18. Bucket
! Lengts: ”
2 Tundspan 20. Tool box
0 41. Toilet tank
¢ (eiing:height of this room
2.1
4. Wiiith-of paper clip Ho.t}vatertank
5. Thickness ofnickel Mass
Thickness of nicke 2 Te?it_bOOk
6. Width of this room
94, Yourself
7. Diameter of small pipe
o 25. Cold chisel
8. Length of full joint of pipe
Lengl Ao TR 26. Alitre:of water (net)
9. Length-of pipe wrench
fiof 97, Roll of 50/50 solder
Area n —
10. Desk top 28. Bar of caulking lead
11. Classroom floor |Temperature
29, Melting point of tin
12. Workbench 0. Boom
13.. Shest of:paper 31 Outside
T Rt T — o
Volume/Capacity -
15. Smallmitl 33. Coldtd} water

o YO i€ CENTER FOR VOCATWERAL EDUCATION




PP%UMBING AND FITTING WITH METRACS

It is important to know what metric mezsurement to use. Show
wagat measurement to use in the following situatazns.

15, Amount of water in a water
closet tank

1. Capacity of a boiler expansion tank )
| 16. Flow rate for a drinking

2. Properspacing for horizontal pipe fountain or water caoler
supports

17, Temperature of hot water
3. Center-bo-center distance of P oL wale

assembled pipe
—— 18. :utomatic gas valve flow

4. End-to-center distance of assembled xate

pipe
8. End-to-back istance of assembled . .{-‘xﬂmount of heat rgquired

) ot stean production

pipe

6. Airpressure est.assembled pipe 90. Area of floot drain

. Volume of water heater

21. Massof afi
8. Flowratefor a supply-retum ol.2 Iixture

fitting

22, Natural gas pressure
9, Amount 6f concrete for boiler
setting pad

23, Fluelinersize

10. Amount of insulation for | :
sectional boiler i | o

- Coverage of fire sprinkler
hezd

11, Capacity of progene cylindar

12, Volume of lead:pot

13, Rough-in height-of wall hung
lavatory

- o — A
H

14, Proper spacing fordomestic
- hot and coldwaterlmes

THE CENTER FOR'OC ATONALEDUCATION . o | | Exercise 1.
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 METRIC PIPING DIMENSIONS

'T

4—-—-—-—406mmv~——-—-"*
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17
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UNIT

OBJECTIVE

The student will recognize and use met-
ric equivalents. - .

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

SUGGESTED TEACHING SEQUENCE

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

/

2. Assoon as you have presented the
Information, have the students complete
- each Exercise.

3. Check their answers on the page titled
ANSWERS TO EXERCISES AND
TEST.
-4, Tst performance by usmg Section B of
“Testing Metric Abilities.”

e ——— A e

METRIC-METRIC EQUIVALENTS

Centimgtres and Millimetres

_ - @' ' .

12 3 45 6

1234 5°6

Look at the picture of the nail next to the ruler. The nailis 57 mmlong. Thisis 5 cm+7mm. | -
There are 10 mmin each cm, 50 1 mm = 0.1 cm (one-tenth of & centimetre). This means that
Trmm=0,7cm,s057Tmm = 5cm+7 mm

= 5cm+0.7cm

= 5.7 em, Therefore 57 mm s the same as 5.7 cm.

Now measure the paper clip. It is 34 mm. This is the same as 3 cm + mm. Since eéch |
millimetre i5 0.1 cm (one-tenth of a centimetre), 4 mm= em. So, the paper clip is

ddmm= Jcm+4mm |
= 3em+ 0.4 em ' /-
= 3.4 cm. This means that 34 mm is the same as 3.4 cm. '

Infbrmation Sheet 3

" Now you try som.

‘{ . THE CENTER FOR VOCATIONAL EDUCATION

a) 26mm= em - e) 132mm y cm
b) 583 mm = am 1) 802mm = om
¢) Ymms= cm ¢g) 140mm = o om
d) 680 mm = e cm h) 2307Tmm = v cm
- - Exercise8




There are 100 centimetres i one metre. 'I‘hus

2m= 2x100em= 200cm, '
dm= 3x100em= 300cm,
Bm= §x100em= 800cm,
36m=36x100cm=3600cm

There are 1000 millimetres in one metre, so

2m= 211000 mm= 2000 mm,

dm= 3x1000 mm= 3000 mm,

6m= 621000mm= 6000 mm,
_24m=24 x1000 mm =24 000 mm,

From your work with decimals you should know that

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

This means that if you want to change three-fourths of a metre to
millimetres, you would multiply by 1 000, So

075m= 075 x 1000 mm

. 1goxlllOOmm

1600
= 75100

T5x10mm*

o

‘Metres Centlmetres, and Millimetres A

150 mm. This means that 0,75 m = 750 mm. J

| Information Sheet 4
~ Fillin the following chart. |

metre o |-centimetre—{-millimetre

Millltres to Litres
There are 1 000 milires in one ltre, This means that
2 000 millilitres is the sarme as 2 litres,
3000 ml is the same as 3 litres,

4000 ml is the same as 4 litres,
12 000 m] is the same as 12 litres,

Since there are 1 000 mlllllltres in each litre, one way to change mllh
litrew to litres is to dwxcle by 1000. For example,

1000
1000 ml = 1000 000 litre = 1 litre.

2000 mI 1038 s itres = 2 |itres,

And asalmalexample. .

28 000 | = 28000
| m 10oolltres 28 htres

‘What it somethmg holds 500 ml‘l How many litres i this? This is
worked the same way,

00l -l—ogg lte = 0.5 litre (fivetenths of a itre ). So500ml
- js the same as one-half 0.5) of a litre, - i

Change 57 millilitres to litres.

o e [ift 0057 lltre(ﬁltyseventhousandthsola ‘

5Tml= T

litre),

-

Information Sheet 5
Now you try some, Complete the following chart, ”

m em m
] 100 1000
2 200

d

9

0.8 80

" Exercise 9

millitres litres
(ml) 1]
3000 3
6 000
8
14000

00

0.4

100

250

2%




thres"-to lelhhtres

| Wha do you. do if you need to change htres to millilitres? Remember,
there are 1 000 millilitres in one litre, or 1 litre = 1 000 n,

‘So‘,
_ x1000m = 2000 ml,
S 7 litres= 7  x1000ml= 7000ml

Cp 13 lites=18 x 1000 ml=13 000 i,
A 065litre = 0.65x1000ml= G50 ml

2 litres = 2

y,

C o Now you try some. Complete the following chart.

Information Sheet 6

litres millilitres
| ml
g 8000
5
1
32000
04
(.53 : .
‘ 180 Exercise 11
v \r, SR o o T b bkt a1 ,| - . eat e
1 Grams to Kilograms

;“'--Kllogramssto.GramST

‘To dmnge kllograms to grams, you multlply by 1 000. |

I okg= 4 x1000g= 4000,
% kg=23 x1000g=23000¢
075kg= 05¢1000g= T30g

. . - J

Information Sheet 8 -
Complete the following chart.

kilograms | ' grams
kg g
7 000
11
25000
0.4
0.63 . ‘ i‘
175 Exercise 13- -

Changing Units at Work

Some of the things you use in this oceupation may be measured in
different metric units. Practice changing each of the following to -
metric equivalents by completing these statements,

Thete are 1 000 grams in one kilogram. This means that - a)500 cm of ropeis _____ _ mo
| | b )250 ml of solution is S
2 000 grams is the same as 2 kilogeams, ¢ )8cm diameterpipels ______~ - _kmm.
5000 ¢ is the same as § kg, g;f;oogio;ig:?sls'., — — ch
700 g is the same as 0.7 kg, and 50 on, £ )0.25 litre of cutting ofl is - ml
g )2 000 kg of sand is b
To change from grams to kilograms, you use the same procedure for h )0.5 litre of concentrate is ml
changing from millilitres to litres. i )2mboadis - mm___,
- ‘ j 1500 g of solder is | kg
o Information Sheet 7 k ) 500 ml pipe compound is - ]
Try the following ones. 1 054 of cement is N
| grams | kilograms m) 10 m of wireis _. ‘ Cm
; kg n)2.5 em diameter pipe is o mm
$000 ! 0)2 400 mm wall panel length i ‘ tm
9000 p )2 500 g of ashestos is ‘ kg
23000 . | )
- 8
LI E ‘ |
o Exercise 12
| me CENTER FOR vbchnodu EDUCATION o EXerCise.,
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SELECTING AN D USING
METRIC INSTRUMENTS TOOLS AND DEVICES

OBJECTIVE Selecting an improper tool or misreading a scale can result in an improper sales form, -
damaged materials, or injury to self or fellow workess. For exxmple; putting 207 pounds
per squate inch of pressure (psx) in a boiler deSlgl'IEd for 207 kilopascals (about 30 pSI)
could cause a fatal accident, Here are some suggestlons |

The student will recognize and use
instruments, tools, and deviees for mea-
surement tasks in this occupation, .
'+ Given metric and Customary tool, [. Find out in advance whether Customary or metric units, tools mstruments ot pro- :

instruments, or devices, differentiate ducts are needed fora glven task.

) becweenmetnc and Customary. 2, Examme the tool ot mstrument before using lt
o Given a measurement task, select :
‘and use an appropriate tool, in- 3, The metncsystem lsadeclmal sys em. Look for umsmarkcd oft in whole numbers,
strument or device, tens or tenths, hundreds ot hundredths. |
o Giren ametic measurement s, fudge 4 Look for metre symbols on thet ols or gages such as m, mm, kg, g, kPa, ete.
" the metrie quantity within 20% and | yiolonte dlsor g LY

measure within 2% accuracy. . | 5. Look for decimal fractlons(O %) ordeclmal mised fractlons(Z 50)ratherthan com-
mon {ractions (3/8) on drill bits, feelergages etc o |

 SUGGESTED TEACHING SEQUENCE |
T e e e e e Some products may have’ 4 specnal metnc symbol such asa block M to show they are

1. Assemble metric and Customary measur- | ‘mefric
ing tools and devices (rules, scales, °C : . L o
thermometer, drill bits, wrenches, mi 7. Don't force bolts, wrenches, or other devnces which are not fitting properly.
crometer, vernier calipers, feeler gages| , e . o
 and display in separate groups at leaming 8. Practice selecting and using tools, instruments, and deviees. -
stations. - | | "

2. Have students examine metric tools and
‘instruments for distinguishing character
istics and compare them with Customaty
tools and instruments,

3. Have students verbally describe charac-
teristics.

4. Present or make available Infor‘mation
Sheet 9,

5. Mix metric and Customaty tools or_ -
equipment, at learning station. Give
students Exercises 15 and 16,

6. Test performance by using Section C :
- of “Testing Metric Abilties.” | S

 THE CENTER FOR VOCATIONAL EDUCATION
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‘WHICH TOOLS FOR THE JOB!

MEASURING &

IN PIPE FITTING

" Practice and prepare to demonstrate your ability to identify,

- select, and use metric-sealed Loolsand instruments for the tasks given
. below. You should be able to use the measurement tools to the appro-

o ‘priate precision of the tool, instrument, or task.

For the tasks below, estimate the mefric measurement td

within 20% of actual measurement, and verify the estimation
by measuring to within 2% of actual measurement.

Estimate Verify
Select and demonstrate or describe use of tools, instruments, or 1. Work space or bench large
devices to: enough for pipe assembly.
- 1. Order pre-mixed concrete for a sidewalk as long as your 1
. [ box.
classroom and 1 m wide and 10 cm thick. 2 Volume of 0ol box
| 3. Volume of a gang box,
2. From a piece of steel pipe 2 m in length, cut, thread, and =
assemble a piece of pipe and two 90° elbows to a fitted 4 Amount of cast iron soil pipe
length of 1.2 m, necessary to extend 1 m beyond
' | both sides of classroom, -
3. Unboltlan assembled pait of standard companion flanges. -
| 5. Dipe covering for assembled
4. Cut a new gasket for an assembled pair of standard com- pipe
panion flanges and re-gssemble. '
‘ 6. Construct two marallel lines of 4
5. Descrihe the difference between a Customary and a metric pipe and conneet together with |
©7 U pipewrench. I 45%iffet,
6. Measure the normal water pressure of your bujlding. . Insulatién for fEEtings on
‘ . assembled pipe
7. Measure the Normal Water Pressure of your building, .
' 8. Amount of radzation necessary
8. Unbolt an assembled pait of standard companion o i roorp
flanges,
: 9, Find the largest available
9. Hanga lavatory the correct height, _entry into classtoom
10, Measure correct amount of solder to use in 10, Volume of a 680 kg pressure |
soldering a 2.54 cm joint. tank |
Exercise 16 Exercise 16

j < THE CENTER FOR VOCATIONAL EDRCATION




OBJECTIVE

The student will tecognize and use metric
and Customary units interchangeably in order.

| ing, selling, and using products:and supplies in

this occupation.

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

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

. SUGGESTED TEACHING. SEQUENCE

1. Assemble packages and containers of
- materials.

o 2. Presentor make available Information

Sheet 10 and Table 3,

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

Rp———

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

& . THE CENTER FOR VOCATIONAL EDUCATION

QETRIC-CUSTOMARYTEUWALENTS

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

1. Determine which conversion table is needed. -

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

3. Read the equivalent(s) from the:next colimn.

Table 3 on the next page gives an example of a metric- Customary conversion tab.e which
you can use for practice in finding approximate equlvalents Table 3 can be used with Exercise
17, Part 2 and Part 3.

Below is a table of metric-Customary equivalents Wthh tells you what the metnc replace-
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3 The
_symbol means “nearly equal to.” \

lem~039inch  1inch~2.54 cm 1ml~0.2tsp 1sp 5l
1 m=3.28 feet 1foot ~0.305m 1m~007thsp 1tbspx15ml

Im~1.09yards lyard=091m © 1~838floz 1floz>206ml- -

1km~062mile  lmile~161knm 142cups  loupWTml |

lem* ~016sqin  1sqin=6.5cm? 11221 pts 1pt30471 |

Im* ~108sqft  1sgft~009m’ 11%106gt  1gt20951 |

Im* ~12sqyd  Lsqyd = 08m’ 11%026gl  1glx3791

-1 -hectare ~~2-5-acres 1‘aote-?~0:4:hectare———-»l-gram«wm5-oz-—~—-~1~oz3—28-.|3.g--i,.
lem* ~006cuin  1cum=164cm’ 1kg ~ 221 1lb~ 045k !
Imb~33cuft  leuwft~003m® 1metric ton®22051 1ton>9072kg |

Im'~13cuyd leuyd~08m® . 1kPav0ld5psi  LpsivB.895KkPa|

*Adapted from Let's Measure Metric. A Teacher's Inlroduction lo Metric Measurement, Division of Educahonal '

@sngn and Renewal, Ohio Deparlment of Educauon. 65 S. Front Street, Columbus. OH 43213, 1975,

B Information Sheet. 10 -




* CONVERSION TABLES

 MILLIMETRES TO CENTIMETRES 0 INCHES . INCHES 0 CENTIMETRES TO MILLIMETRES
mn e in mmooem in mmoem in. i em fnm . em  mm
00 10 39 | 10 1 039 I 01 004 1 254 254 18 03 32
W N 18 | W 2 0m 2 02 008 | 2 508 508 | U4 084 64
00 3 181 | 0 3 118 303 0l 3 18 T8 12- 121 181
00 40 1574 | 40 ¢ L5 & 04 018 & 1016 1016 Moo19 Bl
500 50 1968 | 50 5~ 197 | 5 05 020 51290~ 100
600 60 2362 60 6 236 6 06 02 | 6 1524 1524
00 70 2156 07T 2 T 0T 08 T MW IMa
B0O 80 31.50 80 8 315 8 08 031 B 2032 2032
90 %0 43 | %0 9 3% | 9 09 03 9 28 285
10 %40 2540
1000 mm or 1 metre = 3087 nches | 12in, or1 = 3048 em or 3048 mn
METRES:TO FEET | PEET TO METRES
mo n no fom .om | & owm
100 32808 | 10 8l | 1 3.8 S0 %048 | 100 305 | 1 03
00 65617 |20 6562 | 2 656 00 60% | 2 60 2 osl
0 9B | 0 943 | 3 08 | 0 o4 | ® 0 em | 3 om
00 191234 | A0 13128 | 4 13.12 0 18 | 0 1219 | 4 12
500 164042 | 50 16404 | 5 16.40 B0 15240 | 50 1524 | § 152
- 600 19685060 19685 |6 T9.69 TH00 1888 | 60 189 | 6 183
00 29659 | 0 2986 | 1 297 0 a3 LM s | 7 23
B0 262467 | 80 - 26247 | 8 %2 | 80 384 | 80 2438 | 8 . 24
C 0 527 | 9% 2528 | 92058 00 w43 | W g3 | 9 a4
1000, 328084 | ~ 1000 30480

- a3




ANY WA YOU WANTIT

- 1 “You are working in a shop or on a job site. With the change to

" metric measurement some of the things you order, sell ot use are
‘marked only in metric units. You will need to be familiar with

- appropriate Customary equivlents in order o communicate with
. customers and suppliers who use Customary units, To develop

o your skill use the Table on Information Sheet 10 and give the 10

" approximate metric quantity (both number and unit) for each of
the followmg Ciistomary quantities

Metric Quantity

Complete the Reqmslnon Porm usmg the ltems \hsted Convert
the Customary quantities to metzic before filling out the fonn

Complete all the information (Date, For, Job No., et )

Requisition one of each of the following:

a) 5lb.canof caulking lead |
b) gallonof cutting il R
¢) 124t of 3/4in. copper fubing
d) 1lb.oll of 50{50 solder

e ) 601b. bag of pre- mlxed concrete
£) rollof 2in. boilertape

Customary Quantity e
2) 915 Gilking lead CREQUSTON
b) 4qts. cutting oil | Date
¢) 3/4in. diameter pipe For |
) 10sg, . of loor aea | e
e) tOOlb.oement | ‘Job No. | | DnteWant/ed :
; H) B pe t o {‘Delive'rto | |
) 1pt. of penetrating ol QY| UNIT MM
i ) 611, oz. of spray peint | ——
i) 1qt lubricating oi
k) 3miles ©
| 1‘) 30 psi pressure gage
m) hollead
9 Use the conversion tables from Table 3 fo convert the following: . ‘
TR = m 1) Ok = m Requested by
b) 314 = mm| g) =  em Approved by .
O W = m | h) Wm= R ‘
d) Im = ft, 1 i) 309cm= in.,
| = in,

i) 60m=




SECTION A

1, One kilogrant is aboul. the mss

B, The correct way to write twenly

ofa! e gramsis:
(A] nickel ‘ - |A] 20 gms
[B) apple seed - [B] 20 Gm,
(C] basketbal | [C] -20¢,
(D] Volkswagen “Beetle" (D] 20¢
2, A square metre is about the .
are of: T. The cotrect way to write twelve
thousand millimetres is:

[A] this sheet of paper
[B] acard table top

(C] abedspread

(D] apostage stamp

(A) 12,000 mm,
(B) 12._000mm
[C] 12:000mm

(D] 12000 mm
3, The length of pipe would be
meuuxg: in: " | ... SECTIONB
(A] cubie centimetes 8, A pipe 100 millmetres in diameter
als0 has a diameter of:
(B] litres :

[A] 0.1 centimetre
{B] 100 centimetres
[C] 1000 centimetrés

[C] grams per square metre

(D] centimetres

4, The diameter of pipe would

he measured in: ‘ [D]. 10 confmelres

[X] millimetres , 9. A steel boilerhavingat.nass of

(8] milli approximately 1000 kilograms
millilitres ‘

-would also have a mass of;
[A] 1metricton
(B] 100 milligrams

5, A standard length of steél ‘ ‘ ‘ [C] 10 grams h :
pipe is measured in; (D] 1000 litres -

[C] kilograms
(D] kilometres

[A] cubic centimetres

" [B] metres 10, A'pipe 20 centimetres long
€ i : also has a length of
(]

‘ [A] 2 millimetres ‘
(D] millimetres : ‘ i~
. o it e S [B]0.4 millimetre e : T
| ' [C] 200 millimetres | S
53 (D] 2000 milimetres A

l
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SECTION €

11, Formessuring centimetresand - .14, Estimate the length of the line | Use this conversion table o
millimetres you would use a: segment below: ‘ answer questions 17 and 18.
(A} sale -
[B] ruler [A] 10 millimetres , ftz . ,
[C] pressure gage (B] 4 centimetres m . k. m
(D] contaner 1G] 4 pscas 11006 10
(D] 23 milligrams 2 21.53 2 018
12, For measuring kilopascals 3 82,29 3 0.28
you would use a: SECTION D 4 43.06 4 087 . ..
(A] presue g 5 88 5 046
' 15. The metric unit for liquid measure 6 64.58 6 0.56
[B] seale which replaces the fluid ounce s: T 763 1 0-62
ol mler , 3 81 B 07
N , [A] lite 9 %y | 9 0B
(D] container [B] cubic metre 10 10764 | 10 0.93
13. Estimate the length of the ine (€] gom
ment below: D] millilit :
L e —_ (D) mille 11, Theequivalentofl'ift.2 is:
- - ‘ 2
(A] 28 gams 16. The metric unit for pressure which . [A]' 37.16m
replaces pounds per square inch 932
(B] 6 centimetres (e ia: [B] 0'3“1‘
(C] 40 millimetres (4] gram [C] 2.6m2
(D] 14 pascals (B] kilopaseal D] 18m
[C] cubic centimetre .- 18, The equivalent of 15 m” i:
[D] milllitze [A] 16145f7
| [B] 973.06 1.
[C] 8734t} |

0] a3t
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ANSWERS TO EXERCISES AND TEST

ESERCISES 1 THRU Exercise 10 Exercise 13 Part 2,
~ The answers depend on the items : ‘ ”
used for the activities, illlitzes 1 tres kilograms guams a) 366m
mo | | kg g b) 826mm
EXERCISE 7 - 7000 A C) 154 n .
Currently accepted metric units of 3000 3 = 0] d) 656, |
measurement for each question are 6000 | (6) = 000 e) 7.08in,
shown in Table 2. Standards in each (8000) | 8 (29) 4 f) 243m
oceupation are being established 13000, 119 04" (400) 21 406em
NOW, 5O ANSWers may vary. 5 163 (630 g) 40.
4 (23000) | 23 T T ) 328084
EXERCISE S 0] 83) Lo ) 12060,
: . 100 1 (0 i) 2,034.121t,
2 26m ¢ 132cm ‘ y i) 20
o B3m 0 S02em o0 |08 | Beerceld .
¢ Sdem g 1400em 250 [ (0.29) a) 5m i) 2000 mm Part 3.
d) 680em ) 230.7cm 470) | 047 b) 02m ) 05k ) 205k
- 7 0.275 0 i |
EXERCISES § THRU 13 L 08 o) Somm k) O5lie b) 379 litres
| d) 25k 1) 500kg ¢) 3.66m,1905 cm
Tables are reproduced in total. An- Exercise 11 e) Wem m) 1000em )
swets are in patentheses, {) %0m 1) Bmn d)‘::045kg
, litres | millilitres 210 ¢ e),2Tky
Exercise§ | L | g) 36 o) Mlem £)25.08em
" : h) 500ml  p) 25kg é
metre | centimetre | millimetre 8000 :
| m ncm mm 2 5 000] " EXERCISES 15 AND 16
‘ TRIC ABILITIE
q 100 1000 10 (46 000) The answers depend on the TEST%NGME I S
7 3 7000 (32) 32000 items used for the activities. L0 10 C
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

INEXERCISES 1 THROUGH & MEASUREMENT TASKS
' (* Optional)
““““ In this occupation the tools needed to complete Exerclses 6,
15, and 16 are mdlcated by .
LINEAR MASS ¥ A Assored Metnc Hardware-Hex nuts, washers, screws,
cotter pins, ete.
Metre Sticks Bathroom Scale B, Drill Bits~Individual bits or sets, 1 mm to 13 mm range
Rules, 30 cm *K.logram Scdle - C. Vernier Caliper—Pocket slide type, 120 mm range
Measunng Tapes, 150 em *Platform Spring Scale D. Micrometer~Outside mlcrometer callper, 0 mm to 25 mm
. Helght Measure 5kﬁ Capacity - - Tange . A
*Metre Tape, 10 m 10 kg Capacity E. Peeler Gage-13 blades 0 05 mm to 1-mm range -
*Tyundle Wheel Balance Scale with 8-iece. | % F. Metre Tape—50 or 100 m tape
*Avea Measurine G mass set . G, Thermoteters~Special purpose types such as a clinical
| H, "Temperagure Devices—Indicators used for ovens, freezing/
VOLUME/CAPACITY TEMPERATURE coolingsystems ete,
R * 1, Tools—Metric open end or box wrench sets, socket sets,
Ne;%mlﬁlMiag%rg g ?Et ofd, Celsius Thermometer - hex key sefs
* Eeonomy Beakermset off, J. Weather Devices~Rain gage, barometer, hunudlty, wind

50 ml- 1000 ml

Metric Spoon, set of 5,
1ml.25ml

SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMBLETE OCCUPATIONAL

velocity indicatozs

* K. 'Pressure Gages—Tire pressure, air, oxygen, hydraulic, fuel,

ete.

L. ' Velocity—Direct reading or vane type meter
DrgoMeleazssur gss(ﬁnﬁf?’ M. Road Map—State and city road maps
Plastic Litte Box N, Containers~Buckets, plastic containers, ete., for mixing
Centimetre Cubes and storing liquids
- 0. Containers~Boxes, buckets, cans, ete., for mixing and
storing dry ingredients
\ Mostofthe above e may be abtaned from ocal industrel

hardware, and school suppliers, Also, check with your school district’s
math and science departments andjor local industries for loan of their
, ‘metric measurement devices,

g 1he Oho State Unwernty + 1960 Kenny Road + Colymuds Oho 43210

m-l-Measuring»devices currenlly-are.not-avajlable~Substitute devices:(i-e: thermometer)—~—-
may be used to complete the measurement task. ‘

~ Tools and Devices List -




MW..Paper for teacherx, cumculnm developers. ad admmletaatara m,voca
: tronal techmcal and adult edncatron Covera igsueg in metric educatron 5

';'REFERENCES

Implamanl‘mg Metrw Meaaurement Umts in Career Educntwn Programa.

""" Pokomey, Joseph L. Engineerng Techaology,Inc, 503 Enst Main Strest,
- Mahomet; T 61853, 1976, kit; uer (20 cm),menmnngtape (150 cm), s

B Celaiualhennometer, . 50,PaPe'- . f o

: Inatruetlonal packaxa with exercrao aheeta, trampnreney mnaten, and metric
meneuring deviess. Approximately half of exercises are activity-based.
 “Think metric” sttategy. Section on metric educational aids and sources.
Includes workaheets and brief sections on fam operations, secretarial and
* clerica), transportation, nursing and health, drafting, slrop practices, buﬂding
trades, and home economis, - .

LetrMeasureMetna A Teacherslnfrodnctran toMetrrcMeasurement Divie

siori of Educational Redesign and Renewal, Ohio Department of Eduar
..tion, 6.8, Front Steeet, Columbus, OH 43215, 197 5 80 papea, $1 50
must mclude checlr to state treasurer S

Actmty-onented muoductron to the mettic syatem dengned lor mdepen
dent or group inservice education study. lntroductory information ahout
metric measurement; reproducible exercises apply mettlc coneepts to
common measurement situations; +Iaboratory activitles for Individuals or
gronpa Templates for malong metre tape, lrtre box, sqnnre tantimetrs gnd

* Measuring wrth Meters, or, How to Weigh o Gold Brick with a Mater Stich,
Metrication Institute of America, P.0. Box 236, Northfield, 1L 60093
1974 23 min., 16 mm, sound color 5310 00 purchase, $31 00 rental

Frlm presents units for length ates, volume and mass, relatmg each umt L

to many common objects. Sereen overpnnta show corvect use of metric

symbols and eage of metric calculations: Relatronahrpa among metnc

measures of length areq, volume, and mass e rlluatrated in rntereetmg
- and unforgettable ways L :

Metric Educahon An Annotated Brblrography for Vocatwnnl Technrcal and

Adult Edueation, Product Utilization, The Centerfor Vocational Edu .

cation, The Ohio State Unrverarty, Colnmbus. OH 43210 1974 149
pages; 510 00, o

Comprehensrve brbhography of natmetronal malerrn]s, reference mate

" rials and resouree list for secondary, post-sécondaty, teacher educatlon, B

 and adult basic educahon Instructional mntenala indexed by 15 oceu:
pntronal clustera, typea of matenaln and educatlonal level

Melrra Educanon A Posrtron Paper for Vocatzonal ’l‘echmcal and Adult Edu

cation.. Product Utilization, The Center for Vocatronal Educatron, The . ;

Ohlc State Umverarty, Columbus, OH 43210 1975 46 pnges, $3 00

“ Preaenta metrio nmta and notetlon ina wall et
" chapters on metticsin drafting, metalworking, woodworking,

B actrvltiea forshident use. Appendrx mcludee convemon tablea
“f",ﬁ;_,andcharta o o §

| Metrra PrcticeGuide ST E380 72, e Sty o Teatlng nnd i

, ,;;_‘,;unitn end approved devintlon from BI‘

‘Brown ! Sharpa Manntacttmng Co., Prenlnlon l’nrk North Kinmown RI 02882

, Drck thk Company, P 0 Box 1267 Galesburg,

| Mllllmeter lndnntnal Supply Corp 162 Central Avenue,

‘ ‘ ‘ callpera, ateelvru]ea and ta

Chnrta'poetera.

energy; ‘geaphic ats anid home economics. Chaptens followed by wvenal

‘Materlals, 1916 Bace Streat, Philadelphla P 19103. 1972. 34 p.,
8L 50,paper ” -

o Detailed pmentatlon on SI nnita and rymboln alyleanduuae. rulaa tot

f f ‘convarsion shd roundlna. Appendloee on termineloay, development of
| umte, and aonveralon factons, Includes cnmnt bm and darl ed Bl o

METRIC SUPPLIERS

Induatnnl qua]rty mrcrometen, steel rulea, serew plteh end thickneu mﬂ ‘
squnren, aeptn gagea, cahpan. dxal lndrcatorn convmion charta and gurdea

ey

lnatructronal qudrty rulea, tapea metre rtlclre, tlthes »herght MEates,
" trundle wheels, ‘measuring cups and spoons, peraonal acalea, pram/kilogram
aeal 3 eler and depth sagea, beakera,‘themrometers‘ kits and other alds.

Fammgdale. '

¥ Induatnal' faateners, tapa, i

 the'metric system, the impact of metrication-on vocatronal‘end technical
educatron, rmphcatrons of metnc mstruetron for adult baa ( ducntron,
and cumculum and rmtruanonalstrategles

et cordinaing comel “p“‘?““”ﬂ“d“slry. gorertiment, edutation
rofeisional and:trade organizatio




