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AESTEACI ‘ .
Designed to meet the job-related metric measurement

needs of students interested in fire science education, this
instructional package is cne of two for the public service
occupations cluster, part of a set of 55 packages for metric
instruction in different cccupations. The package is intended for
students who already know the occupational terminology, measurement
terms, and rocls currently in use. Zach of the five units in this
instructional package contairs performance objectives, learning
actavities, anc¢ supporting information in the form cf text, .
exercises, and tables. In addition, suggested teaching techniques are
included. At the back of the package are objective-based evaluation
items, a page cf answers tc the exercises and tests, a list of metric
materials needed for the activities, references, and a list of
suppliers. The material is c¢=signed to accommodate a variety of
individual teaching and learning styles, e.g., independent study,

- small group, cr whole-class activity. Exercises are intended to
facilitate experiences with measurement instruments, tools, and
devices used in this cccufation 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 metriic urits, their symbols, and measurement instruments; and
to develop a set of mental references for metric values. The metric
system cf nctation also is explained. Unit 2 provides the metric
terms which are used in this occupation and gives experience with
occupational measurement tasks. Unit 3 focuses on job-related metric
equivalents and their relationships. Unit 4 provides experience with
recognizing and using metric instruments and tools in occupational
measurement tasks. It alsc provides experience in ccmparing metric

and custor. ’ measurement instruments. Unit 5 is designed to give
students -ice in converting customary and metric measurements, a
skill con. ' .red useful during the tranmnsition to metric inm each

occupation. (HL)

Documents acquired by ERIC include many informal unpublished materials not available from other sources. ERIC makes every
effort to obtain the best copy available. Nevertheless, items of marginal reproducibility are often encountered and this affects the
quality of the microfiche and hardcopy reproductions ERIC makes available via the ERIC Document Reproduction Service (EDRS).
EDRS is not responsible for the quality of the original document. Reproductions supplied by EDRS are the best that can be made from

Q  jinal ‘

ey




: ‘ I THE CENTER FGR VOCATIONAL EDUCATION

EKCJ

wll Toxt Provided by ERIC

'/,

L L ;
b AR T I
o/ R N
7 i " //
S /// o // ///,/ mr
V' ‘ Yo /// / &? ';/I //4 /é/ /; l;/ / ;/ / (;/"'"’//’. ' / / //
/ // «/// //// /// v // j // # (// o // ’/' /
o h
! . ’ //« . . 4, . ) s
| , o YRS LY R LA
y R : ch % 6 // // oo
: . / i “ I// 7! :%’ 4 i /(' o / ‘ 7
7 by
o " N Wy
oy /// ’/ Wik //, Sy /// W //// /
Cu O TR T S T
Dt ”////// // 4////// noi i // //////// ///4 It ”’///// 41 /’////
- ar 1
,l,/% / /',/%’ 7/ y // ////7/ ,/, ////// %/// / ////, 7//1// //é/ //////// //// ////////////// ///u,, 4/////// ////,// (/ y,
;'/,’ ’@,,,,// ’ A 7 ! é// il J//// i /’///// Wl ///,// // / / /”’//// //’/' // ’////// ///”////

/7/// //

/% /,,,, " /«////@ // /, // / //w,

p o " /
My, /%/ /// //,,/ //Zw/ % ////,,/ ///, ;//’/// ////// /2////,///
/ Iy,

/////’ W ’/////” "////// // /////// /2 ?/ 7 /’/f///// //’ // /// ////
,’ Yot Wy B i //////, ///4,

v // / // 7 / / / ./

;/ /5 ;/////// / // ////,/

b iyt //// // /////// /////// &

% // // ///////// /////

TN

s for

///////// / /’////

////f//,’

////////

// //////// ///////

etnce for flre service

Iy

n, //

wy //

! ///

S

‘,’,’,_ e ) ‘ /// /////,/

( / //"‘

v /M

/M///// /////// /////
4 /// // //

P ////////// ’////

"

k4

Doy 1
e ¥ / /"%,

///////// /////é / //////// 1/’/”///
K

/ ] / 1 /”
///////

//////// /////// 7/ ////// ///



* 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 Umted States, and revised before
dlstnbutlon

* 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 evaluatior
items, a page of answers to the exercises and tests, a list of metric
‘aterials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the
following teachingdearning strategies:

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

2. Students learn better when metric units are compared to familiar

.~ objects, Everyone should leam to “think metric."" Comparing

metric units to customary units can be confusing.

3. Students will Jearn quickly to estimate and measure in metric units
by “doing."

4. Students should have experience with measuring activiies before
getting too much information.

5. Move through the units in an order which emphasizes the sim-

phcnty of the metnc system (e, length to area to volume).

J
6. Teacho one concept at a time to avoid overwhelming students with
" too much material,

- Unit1 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 hecome familiar with the basic metric
units, their symbols, and measurement instruments; and to develop a
set of mental references for metic values The metnc system of nota-

IE KC 3 explamed

 Tmaterls can be expanded by the teacher

— ) 1/
Unit 2 provides the metric terms which are used in this fKupation
and gives expenience with occupational measurement tasks.
: £
Unit 3 focuses on job-related metric equivlents and their relation:

" ships.

Unit 4 provides experience with recognizing and using metric

-Instruments and tools in occupational measurement tasks. It also pro-
‘vides experience in companng metric and customary measurement in-

sttuments,

Unit § is designed to give students practice in converting custom-
ary and metric measurements. Students should lear to “think metric”
and avoid comparing customary and metric uaits. However, skill with
conversion tables will be useful during the transition to metric in each
occupation.

Using These Instructional Materials

l}

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 0ccupatlon and job-related tasks of eatmatmg
and measunng

This mstructlonal package als  was designed to accommodate a
variety 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. Exercnses may be used in inde-

pendent study, small groups, or wholézlass activities. All of the

Gloria § Cooper
Joel H. Magisos
Editors

This publication was developed pursuant to contract No OEC-0-74-9335 with the

« Bureau of Occupational and Adult Education, U S. Department of Health, Educa:
ton and Wellare However, the opnions .exprassed herein do not necessanly
reflect the postion or poicy of the US. Office of Education and no official
endorsement by the US Qtfice f Eduration'should be inferred.




~ UNIT

'

SUGGESTED TEACHING SEQUENCE

1. These introductory exercises may require
two or three teaching periods for all five
areas of measurément.

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

3. Assemble the metric measuring devices
(rules, tapes, scales, thermometers,and
measuring containers) and objects to be

 measured.*

" 4. Setupthe equipment at work stations
“or use by the whole class or as individu-
alized resource activities. *

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

[~ 3]

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

~ Follow up with group discussion of
-activities,

-1

- #(ther schoot departments may have devices which
can be used  Metric suppliers are listed in the reference

section.
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OBJECTIVES ]

The student will demonstrate these skills for the L. <ar, Area, Volunie or Capacity, Mass, and

(| . ' . , ,
* Temperature Exercises, using the metric terms and measurement devices listed here,

’
b

EXERCISES \
SKILLS - : ¢
Linear A Volume or Capacity Mass Temperalure
(pp.3-4) (pp.5-6) (pp.7-8) (pp.9-10) (1)
| Recognize and use the millmeire (mm} | square cubit centr- gam . (g) degree Celsius
unit and ils symbot for. | centimetre melre (cm’) (DC)
centimetre (cm) {em*) kilogram  (kg!
2 Select, use, and read the cubic metre
appropriste measuringy | metre  (m) square v 1m"l
instruments for: metre ' _—.
“ (m’) e ()
3 Stateorshowa
physical reference for' millilitre {ml) .

L

1 Estimate within 25% height, width. or - the ared of capacity of the mass of objects - the tempenture of

of the actual measure length of objects agivensurfice] conlainers in grams and kilo- | the air or 1 liquid
grams
5. Read correctly metre stick, melric measurements a kilogram scale A Celsius thermometer | |
tape measure, and on gradusted and 8 gram scale
 Metric rulens volume measur-
ing devices
[
RULES OF NOTATION

1. Symbols are rtot capitalized unless the unit is a proper name (mmnot MM).

2. Symbols are not followed by periods (m not m.).
3. Symbols are not followed byans for plurals (25 g not 25 gs).
4. A space separates the numerals from the unit symbols (4 | not 4l). ‘
5. Spaces, not commas, are used to separate large numbers into grohps of three
digits (45 271 kmnot 45,271 km),
6. A zero precedes the decimal point if the numper is less than one (0.52 g not .52 g).

7. Litre'and metre can be spelled either with an -re or -er ending,

7’

Information Sheet 1
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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
centimetre a Width of paper clip
metre m Height of door about 2 m
kilometre 12-minute walking distance
Ared square . Area of this space
centimetre em’ ‘
5
1 square metre o’ ‘Area of card table top
hectare ha Football field including sidelines
v and end zones
Volumeand | ‘millilitre ml Teaspoon is 5 ml
apacity ) ,
Capacity litre 11 A little more than 1 quart
cubic
centimetre em’ Volume-of this container
¥ v
| cubic mgtre m Alittle more than acubic yard
Mass milligram mg Apple seed about 10 mg, grain of .
salt, I mg
gram g Nickel about 5 ¢~ '
kil:)grﬁm h kg Webster's Collegiate Dictionary
metric ton
{1 000-kilograms} |t Volkswagen Beetle .

- THE CENTER FOR VOCATIONAL EDUCATION

A

-Table 1-a

)

[

[

METRIC PREFIXES

-

S | Pt
1000000=10" | mega(megi) | M
f0-10' | Ko (ki) k
100=10° | hecto (héK13) h
10=10" | deka (dik) da
’Base Unit 1 = 10°
01=10" . deci,!de\g"i') | d
001107 | centi (st e |
0001=10" | milli (mil) m
70.000001 = 10”" micro (mikro) |+ 4

A

Table 1-b



 LINBARMEASUREMENT ACTIITIES - ©
. - | at your side. Move apart

Metre, Centimetre, Millimetre . 5 thafyou cinput ey \
’ , - IR end of a metre <tick on
B S your partner's shoulder
) ' - : and the Other end on
| THE SETRE (n], _ T + yourshoulder. Look at
‘ ' the space between you.

- A, DPVELOP A P‘PbLlNG fOR THE SIZE OF A MFIRk

L. Pukup one of the metre

"~ sticks and stand it up of the
floor. Hold it in place with
oge hand. Walk around the

. 0}
"THAT IS THE WIDTH OF A METRE!

R 4
B.  DEVELOP YOUR ABILITY TO ESTIMATE IX/Z\[ETRES

stick. Now stand next to 5
the stick. With your other Now youwill 1mprove your ability to estimate in metres.
" hand, touch yourself where " Remember where the length and height of a mietre was on your
the top of the metre stick - body:
coMes on you. - -
o For each of the following item:
. ! \ T t : L~
/ , o v Estimate the size of the items and write your estimate in the
HALTS HQ” HIGH A ﬁIEFR‘L 5 . | . ESTIMATE column, Measure the size with your metre stick
N \ and rite the answer in the MEASUREMENT colufnn.
o ' s » ' " .
S Decide how close your estimate was to the actual measure, If
2. Hold.one artri-out straight y  Yourestimate was within 253 of the actual meagireyou wea -
" at shoulder height. Put, “Metnc Marvel."
the metre stick alon this
- armuntil the end hits the . . . HowC]ose .
.+ endof yourfingers. Where C, Estnqate Measurement, Were You?
is the other end of the T m ()
metre stick? Touch your N\ 1. Height of door knob ‘.
self at, that end. ~ from floor,
' 2. Height of door, ‘ ‘. “«
| o 3 L‘engthoftable."“ Lt
X ,. : b Length ofwallof .
. , A . thisroom [ S S
‘ E o N , 6. Dlstancefrorg ' \
z ) you,to wall. ) :
- THE CENTER FOR VOCATIONAL EDUCATION : N T ,
° Exercise 1

Vo (cdntiﬂued on next page) 1

n . ‘ -




U, THE CENTIMETRE (cm)

There are 100 centimetres in one metre. If there are 4 metres and
4 centimetres, you write 403 em [ (4 x 100 em) + 3 em = 400 em .
t3emf.

A DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the wndth of your thumbnanl
How wide is it” cm

2. Measure your thumb from the frst joint o the end.
‘m ‘
Y
3. Use the metric ruler to find the width of your palm,
m '

I '.\leasurej Ar index or pointing finger, How long is it?
¢m

P

5. Measure your wrist with a tape measure, What is the distance
around it em

6. Use the tape measure to find your waist size. (m

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES

You are now ready to estimate in centimetres. For exch of the
[ollowing items, follow the procedures used for estimating in
metres.
How Close
Estimate Measurement Were You?
(em) % (em)
L., Length of a paper
clip.
9. Diameter (width) !
of a coin,

3. Widthofa
postage stamp,

1. Lengthofa
pencil.-

5. Wldth'of a sheet
of paper.

: THE.LENTER FOR VOCATIONAL EDUCATION
Q /

Nl THE MILLIMETRE (mm)

Thera are 10 millimetres in one centimetre. When a measurement is
2 (en‘lmetroe and 5 millimetres, you write 25 mm |(2 x 10 mm)
+5mm =20 mm + 3 min). Thereare 1000 mmin1m.

14

A.. DEVELOP A FEELING FOR TIE SIZE OF A MILLIMETRE

Using a ruler marted in millimetres, measure:

1. Thickness of a paper clip wire, . mm
2. Thickness of your fingernail, — . mm
3. Width of your fingernail. mm
4. Diameter (width)of a coin, m
5. Diameter (thickness) of your pencil. am
6. Vidth of a postage stamp. mm

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

You are now ready to estimate in millimetres. For each of the
following items, follow the procedures used for estimating in
metres.
How Close
Estlmate Measurement  Were You?
(mm) (mm)
1. Thickness of a
nickel.

-2, Diameter (thickness)
of a bolt.

3. Length of abolt.

4. Width of a sheet
of paper. 2

5. Thickness of a board
or desk top.

6. Thickness of a
button.

Exercise 1

| | 13
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AREA MEASUREMENT ACTIVITIES *

Square Centimetre, Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE
SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO
(OVER THE SURFACE. L

. THE SQUARE CENTIMETRE (cm?)

A, DEVELOP A FEELING FOR A SQUARE CENTIMETRE

L.
2.

Take a ciear plastic grid, or use the grid on page 6.
Measure the length and width of one of these small
squares with a centimetre ruler,

THAT IS ONE SQUARE CENTIMETRE!

Place your fingernail over the grid. About how many
squares does it take to cover your fingernail?

cm?

Place a coin over the grid. About I w many squares
does it take to cover the coin? em?

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

_em?

Place an envelope over the grid. About how many
squares does it take to cover the envrlope?

em?

Measure the length and width of the envelope in centi-
metres. Length cm; width cm.
Multiply to find the area in square centimetres.

em X em= em’. How
close are the answers you have in 6, and in 7.?

mmcmm FOR VOCATIONAL EDUCATION

' .5.

B. DEVELOP YOUR ABILITY TO ESTIMATE, IN | SQUARE
CENTIMETRES

You are now ready to develop your ability to estimate
in square centimetres.

Remembe- the size of a square centimetre. For each of the
following items, follow the procedures used for estimating in
metres.

How Close
Estxmate Measurement  Were You?
(enf)  (em?)
1. Index card.
2. Book cover.
3. Photograph.
4. Window pane or
desk top. —

THE SQUARE METRE (m’)
A. DEVELOP A FEELING FOR A SQUARE METRE

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

"2, Hold the square up with one side on the floor to see how
big it is. .
3. Place the square on the floor in'a comer. Step back and
look. See how much floor space it covers.

4. Place the square over a table top or desk to see how
much space it covers.

5. Place the square against the bottom of a door. See how
much of the door it covers. How many squares would it
take to cover the doot? m. :

THIS IS HOW BIG A SQUARE METRE 18!

Exercise 2

- (continued on next page)

15



B DEVELOP YOUR ABILITY TO ESTIMATE N SQUARE ' CENTIMETRE GRID
METRES | |

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

How Close  t— |

Estimate Measurement Were You? S
(m*) (m°)
1. Door.
2. Full sheet of
newspaper, .
3. Chalkboard or
hulletin board. . ‘ _ ' o
1. Floor.
5 Wall.

6. Wall chart or poster,
1. Side of file cabinet.

CENTER FOR VOCATIONAL EDUCATION - ' __ Bxercise?
Q A i e e i — "

RIC 17
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VOLUME MEASUREMENT ACTIVITIES
Cubic Centimetre, Litre, Millilitre, Cubic Metre

. THECUBIC CENTIMETRE (cm')
o

A, DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1. " Pick up a colored plastic cube. Measure its length,

height, and width in centimetres.
THAT IS ONE CUBIC CENTIMETRE!

2. Find the volume of a plastic iitre box.

a. Place a ROW of cubes against t 1e bottom of one side
of the box. How many cubes fit in the row?

b. Place another E.OW of cubes : Jainst an adjoining side
of-the box. How many rows it inside the hox

to make one layer of cubes?

How many cubes in the layer in the bottom of the

box?

. Stand a ROW of cubes up against the side of the box.
How many LAYERS would fit in the box? .

How mar.y cubes in each layer?

" How many cubes fit in the hox altogether?
TH: VOLUME OF THE BOX 18 CUBIC

CI.<TIMETRES.

d, Measure the length, width, and height of the box in
cm: width
height ___cm.. Multiply these numbers to find

centimetres. Length

the volume in cubic centimetres.

cmX (mx (m=

How many cubes in each row?

e (2] ro ®

Are the answers the same in ¢.and d.”

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CLBIC

CENTIMETRES
You are now ready to develop your ability to estimate” ~ *
in cubic centimetres.

Remember the size of a cubic centmetre. For each of
the following items, use the procedures for estimating in
metres. ‘
™ ' How Close
) . Estimate Measurement  Were You?
(') (em’)

Index card fiie
box.

Freezer container. _

P

Paper clip box.

Box of staples.

I, THELITRE {})
A. DEVELOP A FEELING FOR A LITRE

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

2. Pour the water into paper cups, filling each as full as you
usually do. How many cups do you fill?

THAT IS HOWMUCH IS IN ONE LITRE:

"3, Fillthe ltre container with rice.

THAT IS HOW MUCH IT TAKES TO FILL A ONE
LITRE CONTAINER!

Exercise 3
(continued on next page)

THE CENTER FOR VOCATIONAL EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN LlITRES

. You are now ready to develop your ability to estimate in”
litres. To write two and one-half litres, you write 2.5 l, or

2.5 litres. To write one-half litre, you write 0.5 l,or0.5
litre. To write two and three-fourths htres you write

,2 75 1, or 2.75 litres.

For each of the followmg items, use the procedures for

estimating in metres.
6 How Close

Estimate Measurement Were You?

(1 U

"l Medium-size
freezer container.
2. Large freezer »
container.

3. Small freezer
e atainer.

4. gottle or jug.

" (HE MILLILITRE (ml)

There are 1 000 millilitres in oae litre, 1000 m] = 1 litre. Half

alitre is 500 millilitres, or 0.5 litre = 500 ml,
A. DEVELOP A FEELING FOR A MILLIL'TRE

1. Exammeacentlmetre cube. Anything which holds
Lem” holds 1 ml, -

o

» Spoon into your hand. Carefully pour the rice into 2
small pile on a sheet of paper. . ,

T HAT IS HOW MUCH ONE MILLILITRE Ib:

3. Fill the 5 ml spoon with rice. Pour the rice into another
‘pile on the sheet of paper.

THATIS 5 MILLILITRES, OR ONE TEASPOON!

Fill the 15 ml spoon with rice. Pour the rice into a third
pile on the paper.

{
THATIS 15 MIIZILITRES, OR ONE TABLESPOON!

e

O ™ CENTER FoR VOCATIONAL EDUCATION

Filla 1 nillilitre measdring spoon wih rice. Empty the

~

B. /DE;/ELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES

You are now réady to estimate in milllitres. Follow the
procedures used for estimating metres,

How Close .
Lstimate Measurement Were You?
(ml) (ml)

Small juice can.

Paper cup or tea

cup.

Soft drink can,

Bottle,

IV. THE CUBIC METRE (m®)

A. DEVELOP A FEELING FOR A CUBIC METRE

1. Place a one metre square on the floor next to the wall
2. Measure a metre UP the wall.

3. Picture a box that would fit into that space.
THAT IS THE VOLUME OF ONE CQBIC METRE!

. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES

For each of the frliowing items, follow the estlmatmg proced-
ures used befure

- How (Close
Estimate Measurement Were You?
(m) . (m)
Office desk.
File cabinet.
Srall room.
Exercise 3

21



MASS W EIGHT) Ml* ASUREMENT ACTIVIT IES

s

. Kilogram, Gram

The mass of an object 15 a measure of the amount of matter in the
object. This amount is always the same unless you add S subtract some
matter from the object, Weight is the term that most pebple use when
they mean mass. The weight of an object is affected by gravity: the
mass of an object isot. For example, the we ght of 4 person on earth
might be 120 pounds; that same person’s weight on the moon would be
20 pounds. This difference is because the pull of gravity on the moon’

" is less than the pull of gravity on earth. A persen’s mass on tite earth
and-on the moon would be the same. The metric system does not *
measure wgight‘-it measures mass. We will use the term mass here.

The symf)ol for gram is g,

The symbol for kilogramis kg.-

There are 1 000 grams in one kilograrri, or1000g=1kg
Half a kilogram van be written as 500 g,cr 0.5 kg. *

" quarter of a kilogram can be written as 250 g0r 0.25 k.
Two and three-fourths kilograms is written as 2.75°kg. -

1. THEKILOGRAM (kg
DEVELOP A FEELING FOR THE NASS OF A KILOGRAM
Using a balance or scale, find the mass of the items on the tablé.

Before you find the mass, notice how heavy the object “feels”
and compare it o the *«ading on the scale or balance.

%cwm FOR VOCATIONAL EMICATION .

”

= o Mass,
(kg)

L. lkilpogram'box.
2. Textbook. —_—
3. . Bag of sugar. —_—
'4 }’a&age of paper. .
i Yqur\own mass. — ,
B.  DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

For the following items ESTIMATE the mass of the object in

kilograms, then use the scale or balance to find the exact mass
of the object, Write the exact mass in the MEASUREMENT
erlumn. Determine how close your estimate is:

* How Close

Estimate Measurement Were You?
(ke)  (kg)
Bag of rice.
Bag of nails.
Large purse or
briefcase,
Another person.
A few hooks,
Exercise 4

(continued on next page)
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1L THE GRAM (e,
l! FHP{(RH(g) o
A. DEVELOP A FEELING FOR A GRAM

1 “Take a colored plastic cube. Hold it in your hand,

Shake the cube in your palm as if shaking dice. Feelthe

pressure on yﬁur hand when the cube | s m motion, t hen
s whenitisnot in motion,

THAT IS HOW HEAVY A GRAMS!

2. Takeaéecond cube and attach it'to the first. Shake the

-~ cubes in first one hand and then the other hand; rest
" the cubes near-the'tips of your fingers, moving your
hand up and down.

THAT IS THE MASS OF TWO GRAMS!

3. Take five cubes in one hand and shake them around.
THAT IS THE MASS OF FIVE GRAMS!

w:ﬂﬂ!ﬂ FOR VOCATIONAL EOUCATION
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DEVELOR YOUR ABILITY TO ESTIMATE,IN'GR.-\MS -

You are now ready to improve your ability to estimate in
grams. Remember how heavy the 1 gram cube is, how beavy
the two gram cubes are, and how heavy the five gram cubes -
- are. Foreach of the following items, follow the procedures

used for estimating in kn]ograms

Two tHumbtacks. ,

Pencil.

Two-page letter

- and envelope.

Nickel,

Apple.

Package of
margatine,

.
§

(2

\

(2)

_ How Close
Estimate Measurement Were You?

YA

Exercised -



TEMPERATURE' MEASUREMENT ACTIVITIES

D’egreefsCelsius h

L DEGREB CELSIUS( C)

Degree Ce]sms (°C) is the metric measure for temperature.
A DEVELOP A FEELING-FOR DEGREE CELSIUS
- Take a Celsius thermometer. Lok at the marks on it

1. Find 0 degrees.

- WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)
WATERIBOILS AT 100 DEGREES CELSIUS (100°C)
C Is the

2. Find the temperature of the room,
‘rodm cool, warm, or abput right? '_,

3. Put some hot water from the faucet into a container.
~ Find the e temperature.

hot, or just warm? - . |

4. Put some cold water in'a contamer with a thermometer,
* °C. Dig your finger into

Find the temperature. __
the water. Is it cool, cold, or very cold? .

find the temperature.
ture is npt as high as your body temperature '

' NORMAL BCDY TEMPERATURE 18 37 DEGREES

CELSIUS 7°C). .
A FRVER IS 39°C.
AVERY HIGH FEVER ls 40’ c

°C. Dip your finger |
quickly in and out of the water. Is the water very hot,

5. Bend your arm with the inside of’yom-elpow_around the
hottom of the thermometer, After about three minutes
°C. Your skin tempera:

© ture.

. Temperature at
. ceiling. "

11

Y

DEVELQP YOUR ABILITY TO ESTIMATE IN DEGREES .
CELSIUS

¢
For each item, ESTIMATE and write down how many degrees
Celsius you think it is. Then measure and write the MEASURE.
MENT. See how close your estimates and actual measure-

- Jments are.

How Close -
Estimate Measurement Were You?
(°C) (’C)
Mix some hot and '
cold waterina
container. Dip your,
finger into the
water.

Pour out some of

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

\

Outdoor tempera-

Sunny-window sill

Mix of jce and water.

Temperature at .
floor. : AN

Exercise 5

/ i

\~ 5 "
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UNIT

OBJECTIVES

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

o Given ametric unit, state its use in this
occupation.

®  Given a measurement task in th: » occupa-
tion, select the appropriate metnc unit
and measurement too.

SUGGESTED TEACHING SEQUENCE

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

2. Discuss with stu ents how to read the
S lools.

I e

3. Present and héve students discuss
Information Sheet 2 and Table 2.

4. Have students learn occupationally-
related metric measurements by complet-

ing Exercises 6 and 7.

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

—if- THE CENTER FOR VOCATIONAL EDUCATION

'

-

METRICS IN THIS OCCUPATION

Changeover to the meiric systemis under way. Large corporations are already using
metric measurement to compete in the world market. The metric system has been used in
various parts of industtial and scientific communities for years. Legislation, passed in
1975, authorizes an orderly transition to use of the metric system. As businesses and
industries make this metric changeover, employees will need to use metric measurement
in job-related tasks. :

Table 2 lists those metric terms which are most commonly used in this occupation.
These terms are replacing the measurement units used currently.” What kinds of job-
related tasks use measurement? Think of the many different kinds of measurements you
now make and use Table 2 to discuss the metric terms which replace them. See if you
can add to the list of uses beside each metric term.

=
)

)

Information Sheet 2

v

/

90



Metric Units for Fire Service

Quantity Unit Symbol Use
Length/width millimetre mm Fittings; wrenches.
éenﬁmetre‘ om Hose diameter.
metre m Hose length; ladders; short distances; building height; elevation.
‘ Kilometre km Running distanee.
Area ' square metre m? Map reading; fire load.
| _ hectare ha Map reading; grass or forest fires.
Yolume cubic centimetre em® Oxygen tank sizes,
. cubic metre m Oxygen tank sizes; room and building sizes.
millilitre ml " Oxygen and water quantities; light oils; measuring
dry powders by volume.
litee | Oxygen and water quantities; liquid fuels and chemicals,
kilolitre k Oxygen and water quantities.
Mass gram 4 Soda, foam,
7 kilogram g Water; fire extinguishers, dry fire retardant mix.
. on " Flash and ignition point temperatures; room and outside
Temperature degree Celsius C temperatures, - -
Speed kilometres per hour kmfh " " Legal inteatae speed Limit sbout 90 kb,
Dilutions o Concentrations ,.
Dry mixes grama per litre gl Soda-acid and foam extinguishers.
(mixed in iquid) kilograms per litre kg Fire retardant slury.
Liquid mixes litres per kilolitres I/l Wetting agents; sulfuric acid; foam.
Application Coverage .
Dy grams per square metre glm? Chemical fire extinguishers,
Pressure kilopucalh kPa Water pressure; fire extinguisher pressure; breathing apparatus
' pressure, .
Fowrtes ° ‘ litrés per second s Oxygen flow rate.
g |+ kilolitres per second -~ |- Kl ** Pymping tates; Water quanfities, T
Friction loss kilopascals per metre kPa/m Friction loss in hose and various transmission systems.
Heat dbsorption rate . : . . )
{ water lires per second h Fire ﬁ;h.tmg. o .
:

THE CENTER FOR VOCATIONAL EDUCATION

Table 2

3
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TRYING OUT METRIC UNITS

To give you practice with metric units, first estimate the measure- ) | Estimate Actua

ments of the items below. Write down your best guess next to the item,
Then actually measure the item and write down your answers using the 16.  Measuring cup (metric)

corvect metric symbols. The more you practice, the easier it will be,

17. Bucket
;o | Estimate Actual
: 18. Small box
Length ‘ ‘ |
1. Index card ' , 19, Length of hose
2 Buidingtohydrantdistance | | - 2. Extinguiher
3. Palm width - 21. Room
4 Handspm 22. Empty oil can
3. Your height
: Mass
6. Length of a room. | 23.  Textbook
~ " 1. Height of aroom . 24. Dry chemical for extinguisher fill
8. Ladder 2. Ax
9. Hose 26. Extinguisher
Area . 27, Demand breathing apparatus
" 10. Desk top a—
28. Yourself
11, Classroom floor
12. Lawn or plot Temperature
‘ ‘ 29. Room
13. Sheet of paper
30. Outsde
14. Salvage cover or tarpaulin -~
Volume/Capacity - | ‘
15. Small soft drink bottle 2. Tee water

w:ﬂmn FOR VOCATIONAL EDUCATION ' ' | Exercise 6




PIRE FIGHTING WITH METRICS

It is important to know what metric measurement to use. Show

what "easurement to use in the following situations. 18, Waterpressr
SR 19. - Volume of small quantity of
1. Mass of hydrant wrench dry chemical
2. Diameter of nozzle 20. Mass of small quantity of dry
chemical :
3. Capacity of water stored pressure :
fire extinguisher 21. - Area of roof opening for fire
ventilation
4. Temperature of storage area for
foam fire extinguishers ’ 22. Application rate for nozzle
3
5. Mass of bolt cutters
6. Leng:i of ladder
7 Total area of « house
6. Thickuess of rope
9. OQutside temperature
10.  Area of the room
13 Distance from hydrant to house ﬁ .
12, Mass of fire rake — r
15, Roor. ten perature - u ‘ |
14. Volume of booster tank : r"‘
15. Elevation of window from ground ‘ ,
16. Atea of brush fire *"_l_ L=
“= 11 Demund breathing apparatus -~ - -
pressure ' )
THE CENTER FOR VOCATIONAL EDUCATION Exercise 7
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UNIT

OBJECTIVE -

The student will recognize and use met-
ric equivalents.

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

SUGGESTED TEACHING SEQUENCE

1. Make available the [nformation Sheets
(3-8) and the associated Exercises
(8-14), one at a time.

2. Assoon as you have pfesented the
[nformation, have the students complete
each Exercise.

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

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

%ﬁmn FOR VOCATIONAL EDUCATION

Centimetres and Millimetres

= - (@)
[ l””l””l””l””}"”l””{””I””]””W”{ I []””l"”l””l””{””l””]””(””l””l”” T
123456 | 1234 5’ .

L)

METRIC-METRIC EQUIVALENTS

Look at the picture of the nail next to the ruler. The nailis 57 mm long. Thisis 5 cm+ 7 mm.
There are 10 mmin each'cm, 50 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
Trom=0.7 cm, so57mm = hem+7mm

= 5em+0.7cm :

= 5.7cm. Therefore 57 mmis the same as 5. 7 cm,

Now measure the paper clip. It is 34 mm. Thisis the same as 3 cm +
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm =

mm. Since each
em. So, the paper clip is

Jdmm= 3em+4mm
=3cem+0.4cem
= 34em. ThlS means that 34 mm is the same as34cm

y

Information Sheet 3

Now you try some,
a) 26mm= om e) 132mm = cm
b)583mm='_.__._cm f) 802mm = cm
¢) %mm= em g) 1400mm =_" cm
d) 680 mm = n h) 2307Tmm = cm

Exercise 8

[T,



(Metes, Centimettes, and Millimetres
There are 100 centimetres in‘one metre. Thus,

Im= 2x100em=- 200 cm, '
\ © Jm= 3x100cm= 300cm,

| §m=8x100cm= 800cm, .

3m= 36x 100cm = 3 600 cm.

There are 1000 millimetres in one metre, 50

2me 2x1000mm e 2000 mm,
~3me 3x1000mm= 3000 mm,
C o T Em6x1000ma = 6000mm,
24 m = 24 x 1 000 rmen 24 000 mm,

From your work with decirial you should know that

one-half of a metre can bg‘written 0.5 m (five-tenths of a metre),
one-fourth of a centimetre can be written 0,25 cm
(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

0.75m= 0.75x 1 000 mm

. —zygxfOOOmm

Lo
= J5x100m™
‘ .
. x 75x10mm ) ‘h ”
L ' = 750 mm. This means that 0.75 m = 750 mm.
Information Sheet 4
Fillin the following chart S o
metre | centimetre | millimetre | A
m m mm & N
1 100 1000
] 200
]
I .
5 000
73
08 01
05 600
' 25 5]
118
639

% : 'TH!‘C ' T A
3 EE MC THE CENTER FO:\ VOCATIONAL EDUCATION

Full Tt Provided by ERIC.

Exercise 9
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Milllitres to Litres »
There dre'] 000 millltres in one fitre. This means that

| 2000 muliilitees is the same as 2 litres,

3000 ml is the same as 3 litres, _ \
4 000'ml 15 the same as 4 itres,
12 000 ml is the same as 12 litres.

Since there are 1 00 milltres in each litre, one way to change mill
Litres te litres is to divide by 1 000. For example,

1000 o
1000 ml = Tpg litre = 1 litre.
r.

000
2000ml = %m fitres = 2 Tites.

And, as a final example, ‘ |

28 000 ml 21010], =28l |
m 1000 Itres = 28 litres.

What if something holds 500 ml? How many‘ litres is this? This is

worked the same way,
ra

500 ml =l—&;.-gfflitre 2 (.5 litre (Tiveenths of a litre ), So500m{ -

is the same as one-half 10.5) of a litre.
Change 57 millilitres to litres.

57ml =-1-% litre = 0,057 litre (fifty-seven thousandths of a

- litre), | 9

\_

%

_J
Information Sheet &

* Now you try some. Complete the following chart, -

. milllitres litres
' mh W
3000 3
6000
8
. [T
_ ‘ . 23
! 00 0.3
- 700
N 09 |-
.0 ? ’ 250 : )
. , ~ - 047
. ~ T8 . *

. Exercise 10

39
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~ - A
Litres to Millilitres «

What do you do if you need to change litres to millilitres? Rémember,
there are 1000 mililitres in one litre, or 1 lite = | 000 ml, - f

50, -

2ohtres= 20 x1000m = 2000 ml,
T litres= T x1000ml=7000m,
3 litres =15 x 1000 ml =13 000
0.65 itre = 065x1000ml= 650 ml

‘ ‘[ e 7
Now you try some. Complete the following chart,

l

y,
Information Sheet §”

litres millilitres

] " ml

8 8000

5

16

32000
04
053 ,
80 ] . Exercise 11

Corts ok | )
| Grams to Kilograms

Thers are 1000 grams in one kilogram. This means that

2000 grams 1s the same as 2 kilograms,
5000 g is the same as 5 kg,
T00 g Is the same as 0.7 kg, and so on.

.
.t To change from grams to kilograms, you use the same procedure for
changing from millilitres to litres,

)

| Information Sheet 7
Try the following ones,

p gams | kilogramy
g kg
1000 4
179000
23 000
8

; Exercise 12
I ‘ .m/ CENTER FOR VOCATIONAL EDUCATION

—
Kilograms to Grams ‘
To change kilograms to grams, you multiply by 1 000.
4 kg='4 x1000g= 40004,
23 kg=23 x1000g=23000g,
o 0Tkg= 0.75x1000g= 750
_ )

S Information Shest 8
Complete the following chart.

kilograms grams
kg 8
7 7000
i ,
25 000

- 04

0,63 '

175 Exercise 13

Chaﬁging Units at Work

:Some of the things you use in this occupation ﬁﬁy be measured in
different metric units. Practice changing each of the following to
metric equivalents by completing these statements.

%) 2500 g of dry chemical is kg
b ) 2 400 mm ceiling height is em
¢ ) 2 m door height is mm
d ) 100 mm bolt length is em
¢ ) 500 g of grease is kg
{) 500 ml of suphuric scid 5 |
§) 2.5 cm diameter hose is mm
h) 50 kg person is 4

i) 500 cm of rope i m
J )1250 ml of liquid is 1
k) 5 cm diameter hoss is mm
1') 2.51of oxygen is ml
m) 5 000 kg truck is t

N ) 18 mm nozzle opening is em

Exercise 14




UNIT.

OBJECTIVE

The student will recognize and use

instruments, tools, and devices for mea-
surement tasks in this occupation.

Given metne and Customary tools,
Instruments, or devices, differentiate
hetween metric and Customary.

Given a Measurement task, select
and use an appropriate tool, in-
strument or device.

(Given a metric measurement task,

judge the metric quantity within 25%
and measure within 2% accuracy.

SUGGESTED TEACHING SEQUENCE

1

9

-

3

1,

.

6.

¥

Assemble metric and Customary mea-
suring tools and devices (rules, scales,
¥ thermometer, measuring cups and
spoons, drill bits, wrenches, micto-
meter, pressute gages) and display in
separate groups at leaming stations.

Have students examine metric tools and
instruments for distinguishing character-
istics and compare them with Customary
tools and mstruments,

~Tlave students verhally describe charac-

teristics.

Present or make available [nformation
Sheet 9.,

Mix metne and Customary tools or
equipment at irarning station, Give
students Exercises 15 =nd 16.

Test performance hy using Section C of
“Testing Metric Abikities.”

Q o THE CENTER £OR VOCATIONAL EDUCATION
ERIC |
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GELECTING AND USING - |
METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper tool or misreading a scale can result in damaged materials or
injury to self or fellow workers. For example, using 100 pounds per square inch of pressure
(psi) in a fire hose designed for 100 kilopascals (about 15 psi) could cause a fatal accident,
Here are some suggestions:

1, Find out in advance whether Customary or metric units, tools, instruments, or
products are needed for a given task.

2. Examine the tool or instrument before using it.

3. The metric system is  decimal system. Look for units marked off in whole
" numbers, tens ot tenths, hundreds or hundredths.

4. Look for metric symbols on the tools or gages such as cm, m, mm, kPa.

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather
than common fractions (3/8) on equipment.

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

7. Don't force wrenches or other devices which are not fitting propetly.

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

Information Sheet 9 13

Y
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WHICH TOOLS FOR THE JOB?

' MEASURING UP IN FIRE SERVICE

Practice and prepare to demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given
below. You should be able to use the measurement taols to the appro-.
priate precision of the tool, instrument, or task.

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

1. Check the temperatdre of the cooling system of the fire pumi
2. Determine size of fog nozzle.
3. Find length f ladder, *
4. Determine the water pressute from pump.
5. Perform fire flow test.
6. Measure elevation of windows from ground level.
7. Measure diameter of rope. |
8. Check the pressure in’a sto;ed-pressure fire extinguisher.
9. Refill cartridge-operated dry-chemical exting’uisher.-
10. Mix solution and refill foam extinguisher. '
11. Add “Rapid Water” or similar water additive to booster tanks,
12. Chieck cartridges of carﬁndge-operated extinguishers.
0 Mekefehydmtovis,
14. On iﬁspection, check to see that exit doorways do not exceed
maximum distance.

For the tasks below, stimate the metric measurement to within

25% of actual measurement, and verify the estimation by Mmeasuring
to within 2% of actual measurement.

Estimate Verify

Volume of room for 'V.haustability

Distance of hy drant 10 pu nper

Length of rope

Distance to nearest building exist

Width of aisle within room

Diameter of hose coupling

Diameter of smooth bore nozzle

The flow rate of a fire hose

"Dilution rate to mix foam
concentrate and water

10.

Dilution rate to mix solution and /
refill foam extinguisher

11,  Volume of ““Rapid Water" or

to booster tank

similar water additive to he added

12

Distance from pumper to building Vs

13.

Distance from hose nozzle to build-
ing which would be both safe and
effective

14,

Distance from hose nozzle to
simulated or actual fire location

| . Exercise 1
! THE CENTER FOR VOCATIONAL EOUCATION

Q

Exercise 16



A

During the transition petiod there will be a need for finding equivalents between systems.
- OBJECTIVE Conversion tables lst calculated equivalents between the two systems. When a close equivalent -

is needed, a conversion table can be used to.find it. Follow these steps:

UNIT r ,
| METRICCUSTOMARY EQUVALENTS |

The student will recognize and use metric

ind Customary units interchangeably in order- | 1 " Dotermine which conversion table s needed,
ing, selling, and using products and supplies in '
this occupation. ' 9.* Lok 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. '
¢ Given a Customary (or metric) measure-
ment, find the metric (or Customary) 3. Read the equivalent(s) from the next column.

equivalent on a conversion table. \
o GivenaC . Table 3 on the next page gives an example of a metric-Customary conversion table which
iven a Customary uni, sate the fe you can use for practice in finding approximate equivalents. Table 3 can be used with Exetcise

placement unit. | 17, Part 2 and Part 3.

4

Below is a table of metric-Customary equi\ilalents 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 | ymbol  means “nearly equalto.”

1. Assemble packages and containets of
materials.

1cm % 0.39 inch linch~2.54 cm 1ml=~0.2tsp 1tsp>5ml
9 Present ot make available Infor nation 1 m= 328 feet 1foot ~0.306m - 1m=007thsp 1thsp>15ml*
Sheet 10 and Table 3. Im>109yards lyard>091m 11~338floz 1floz~296ml
1km=>062mile  1mile>~16]km 11x42cps  leup>23Tml
3. Have students find approximate mettic- lem* 016sqin  1sqin%6.5 Cmi 11=21pts Lpt = 0471
Im! ~108sqft  1sqft~0.09m’ 1=106qt 1qt>0.951

Customary equivalents by using

........ b gy bsg yx 0.8 T 11309l lgalx3.791

Exercise 17.
1 hectare 2.5 acres 1acre > 0.4 hectare 1 gram > 0.035 0z lozx28.3¢

4, Test performance by dsing Section Dof ) 1 Cm3 X 0'06 cu in ' 1 cu m X 16.4 ij 1 kg x22 b 1 b= 045 kg
“Testing Metric Abilities.” Im +353cuft  lcuft=0.03m® Imetric ton>22051b  1ton ¥ 907.2ke
- Im*13uyd  leuyd~08m’ kPax0.145p¢  1psi > 6.895kPa u

*Adapled from Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Division of Educational

. : @lgn and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975, j ‘
‘ ‘. THE CENTER FOR VOCATIONAL EDUCATION : ’

ERIC | | - Information Sheet .10 .
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'CONVERSION TABLES

MILLIMETRES TO CENTIMETRES 70 INCHES INCHES 10 CENTIMETRES T0 MILLIMETRES
mm ch in. mm ‘Em in. mm cm in . om mm in.  em me
100 .10 393 0 1 039 101 004 L. 254 o5 18 032 32
W W8 | w2 0 2 02 008 2 508 508 14 064 64
00 30 18 | 0 3 L8 303 012 |, 3 e 2 | 12 1y 191
W0 1BU | 0 4 18 | 4 04 016 4016 1016 B9 191
500 50 1968 | 50 -5 19 505 00 5 10 1210 °
600 60 2362 | 60 6 236 6 06 0.4 6 154 154 ) Co
0 ! | M0 7 276 N VYT T8 s ' ]
00 8 350 | 80 8 a5 | 8 08 031 8 032 2032 /M
90 0 BB | 0 9 35 909 0¥ 9 286 2286
" 10 %40 2540
<1000 mm or | metre = 39.37 inches 12in.or 1 .= 30.48 em or 3048 mm
 METRESTO FEET | FEET 10 METRES
m ft. m ft. m .t fL m ft. ‘m m
00 3808 | 10 3281 | 1 3.28 100 3048 | 10 3.05 030
m wwat | @ 6562 | 2 656 ° 00 609 | 2 .10 081
00 9842 | 0 9843 | 3 9.84 00 944 | 0 9.14 091
0 13123 | 40 13128 | 4 13.12 00 12192 | 40 12.19 122 |
S0 6042 | S0 16404 | 5 16.40 0140 | 8 - 15u | 152
600 196850 |- 60 19685 | 6 19.69 600 18288 | 60 18.29 183
0 2965 | 0 296 | 7 ny 00 Uk | 0 - 2y 213
W wue | 8 w41 | 8 %.25 800 . 24384 | 80 | 2438 244
900 295276 | %0 29528 | 9 29.53 o0 3 | 0 . 43 214
. 1000 328084 1000 - 30480 |
! Table 3

THE CENTER FOR VOCATIONAL EDUCATION
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| ANY WAY YOU WANT IT )

1, - You are working in a volunteet fire department, With the change | 3. Complete the Requisition Form using the items listed. Convert
to metric measurement some of the things you order, sell or use the Customary quantities to metric before filling out the form.
are marked only in metric units, You will need to be familiar with Complete all the information (Date, For, No., etc.).
appropriate Customary equivalents in order to communicate with Order the following fire service supplies:
customers and suppliets who use Customary units. To develop '
your skill use the Table on Information Sheel 10 and give a) 5gal. of foam
the approsimate metric quantity (both number and unit) for b) 20 gal. of gasoline
each of the following Customary quantities. . ¢) Four 1 pt, cans of light machine oi

, . : d) 10 Ibs. of dry chemical
Customary Quantit : Metric Quantit
ury Quantly ! e) 80 lbs. of calcium chloride
a ) 4 1. oz, of sulphuric acid | £) 2 sections of fire hose, 2 in. diameter by 50 ft.
) 120 weight loss, cartridge-type - :
extinguisher REQUISITION
¢ ) 25 ft. of hose
d) 100 Ibs. of powder for chemical foam . Date
¢ ) 4in. suction hose I R o | For
f)14t. of ol |
g )1¢gal. of foam - e Warted |
) 30 ft, effective extinguisher range No. ol Wl
| )21/ gal. extinguisher Deliver to
} 110 1b. dry powder chemical extinguisher -
k)92 1/2in. supply line QY | UNIT lTEM
1) 1500 gal, ‘
m) 5 b. pressure loss
n ) 100 £t hose ' -
. 0)601bs. persquare inch
2. Use the conversion tables from Table 3 to convert the following:
2)30m= .| f) 100 = m
h)%m= . | ¢ 2lin= cm Requested by —
¢H18mm=. i | h) 4in.= mm Approved by
d12%0mm=  in | i) M4ft= mo —
e)60cm= in. | ) b0ft.= m “

-' N _
[ R e canmen rrocanona EDUCATION ' : o Exercise 17




24 SECTION A

1. One kilogram is about the mass
of a: v

[A] nickel
(B] apple seed

(C] baskethal
, (D] Volkswagen “Beetle”

. A square metre is about the |
area of;

o

[A] this sheet of paper
(B] acard table top
(C] abedspread
(D] a postage stamp
3. The flow rate of water from a
hydrant is given in: _

(4] kilograms per hectare

B] kilopuscals - wcvvecrnce

(€] ilograms per ltre
(D] litres per second
4. The volume of oxygen tanks is
measured in:,
(A] square metres
(B] cubic centimetres
(C] =hectaro;
(D] jramsper litre
5. The corre& way to write fwenty
grams is:
[A] 20 gms
(B] 20 Gm,
[c] g
(D] 20¢
6. The c9rrect way to write twelve
thousand millimetres is:
(A} 12,000 mm, -
(B] 12.000 mm
(€] 12000mm
" (D] 12000 mm

-JF  THE CENTER FOR VOCATIONAL EDUCATION
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SECTION B

7. Afitting 6.5 centimetres wide also
has a width of

(A] 0.65 millimetre
(B] 650 millimetres
[C] 65 millimetres
(D] 6.5 millimetres

8. A 2.5 litre tank would also hold:
(A] 25 millilitres
(B] 2500 millilitres
(C] 25000 millitres
(D}. 0.25 milllitre

SECTION C

3.+ For measuring millimetres you would
Use a:

(A] scale
[B] measuring cup
(C] pressure gage'
(D] rule

N

10. For messuring kilopaseals you would
use g:
(A] pressure gage
(B] rule
(C] scale

~ [D} -measuring cap
: \
11, Estintate the length of the line
segment below:

f ]

|-

[A] é3 grams
[B] 6 centimetres
[C] 40 millimetres
(D] l4pz;scals

12. Estimate the length of the line
segment below:

—
{A] 10 millimetres

(B] 4 centimetres
[C] 4 pascals
D] 23miligams .

\.

SECTION D

13.
{
R

1,

16.

k4

 The metric unit for pr;ssure which

teplaces pounds per square inch is:

(A] millimetre

!

[B) litre Ber second

{C] kilopascal

"[D] cubic millimetre

The metric unit for mass which replaces
the ounce is:

{A] gam
18] kilolitre
(C] millilitre

'[D] kilopascal

Use t‘nhonversion table to
answer questions 15 and 16,

m ft. m ft.
10 32.81‘ 1 3.28
20 6562 2 656
30 9843 3 984
40 131.23 {4 1312
50 164.04 5 1640
60 196.85 6 19.69
0 22966° T an
80 2Q2.47 8 262
90 b 295.28 9 2953
100 ~ 328,08 '
a - !
. The equivalent of 75 m is:

(A] 229661
[B] 225tt,
(C] 22961

The equivalent of 150 m i ,
[A] 318,08 . |
(B] 492.121:.

(C] 354481

(D] 150ft,

.

D] 6068

TESTING METRIC ABILITIES
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ANSWERS T0 EXERCISES AND TEST

EXERCISES | THRL 6 Exercise 10 Exercise 13
The answers depend on the iems — ‘ — Part 2,
used for the activities, millilitres 1 Litres kl]oﬁl;am-“ gragm.w 2) B3 ) 3048m
EXERCISE T * ul | b) 18044% ¢ ) 533em
‘ ('urrv‘tl\a pted metnc uni' of 3000 3 S 1 000 ¢) 070 ) 1016mm
ntly accepte ' ¢ : .
measurement for eact questic . are 6000 | (6) 3}1 ‘il 888' d,) 1141 m.1 ) 132m
shown 1n Table 2. Standards n each 50000 | § (23] - = e) 23.62in. j ) 1524m
occupation are being established e 000') T 0.4 (400)
NOW. 50 ansWers May Vary. : CRTATRA 0.63 (630} Part 3.
R - - 10.173) 175 . -
EXERCISE 8 | 300 | 0 a ) 1895litres d) 45k
’ 5 TS 700 | (0.0 ’ b) 75.80litres e ) 36kg
) 2em e B2 - |
o Rdm 8 802 p '308) 82) Exercise 14 ¢) 4-047litre f ) 251g32 ;m
o 9dem g H00em 2 (0.25 x 15.2om
d) 68.0cm hy 2307 em (170) 047 a) 2.5kg h ) 50000 -
7% [z . b)Mem i)om
EXERCISES 9 THRU 13 ¢) 2000mm j ) 1.25litres
© Tables are reproduced in total. ‘An Exercise 11 d) 10em k) 30mm
swers are in parentheses, - e ) 05kg 1) 2500ml
o | litres | millltree! f)05lte m) St
Exercise ' [ o g) Bmm n) 18cm
metre | centimetre | millimetre 8 8000 | . f .
m en_ mm : = 000) EXERCISES 15 AND 16 TESTING METRIC ABILITIES
1 100 1000 46 | 146 000) The answers depend on the L C 9. D
5 0 12000) (32) | 32000 items used for the activities, B R
' ' 5 .12 A
g 900 |_ 9000 832 'Zgg' EXERCISE 17 ‘51 g 4
13] 500 | s000 | L Part 1, ) e
L] A0 000 e 12 a) 184m i) 94%htes 7 ¢ 15 D
0.3 ,.80 (800} _ b) 1415g ] ) 45 kg 8 B 6. B
0.6 (60) 600 grams kl]OgmmS ¢ ] 7625 m k ) 6'35 om ) '
SRRUUF:]) S T | M d) 45k 1) 5685 litres
EREIE L 3000 | 4 e) 016 m) 225kg
[lh..ml - 639 (6 390) 5000 T f) 095litre n ) 305m
| W00 | 123) g) 379litres o) 413TkPa
N”OO' 8 h ) 9.15m : s
300 (0.3)

\ | | 775 | (0.00) / , - *
\\ TME CENTER FOR VOCATIONAL EDUCATION . <+ 1.5 GOVERNMENT PRINTING OFFICE. 1976-757-069/6221 Region No. 5-I!
I‘ ‘ ) I‘ ) ' . 3 5 P
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5
" (*Optional
LINEAR oSS
Metre Sticks Bathroom Scale
Rules, 30 cm - *Kilogram Scale
'Measyring Tapes, 150 cm *Platform Spring Scale
*Height Measure 5 kEgCa acity
*Metre Tape, 10 m 10 kg Capacity
*Trundle Wheel Balance Scale with 8-piece
3  Area Measwring Grid ) massset
| "pin S, g Cpaiy
VOLUME/CAPACITY TEMPERATURE
~ *Nesting Measures, set of 5,

50 ml- 1000 ml Celsfl/us Thermometer

Economy Beaker, set of 6,
50 ml- 1000 ml
Metric Spoon, set of 5,
~ 1ml-25ml
Dry Measure, set of 3,
50,125,250 ml

Plastic Litre Box
Centimetre Cubes

THE CENTER FOR VOCATIONAL EDUCATION

The O State Unwersty + 1960 Kenny Road * Colymbuy Ohio 43210

)
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‘SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed ta complete Exercises 6, |
15, and 16 are indicated by “*.”

A Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, etc.

B. Drill Bits—Individual bits or sets, 1 mm $o 13 mm range

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

D.  Micrometer—Outside mlcrometzr caliper, 0 mm to 25 mm

range

E.  Feeler Gage—13 blades, 0,05 mm to 1 mm range
Metre Tape—50 or 100 m tape
Thermometers~Special purpose types such as a clinical
thermometer

! Tomperature Devices—Indicators used for ovens, freezing/
cooling systems, efc.

. 1. Tools~Metric open end or box wrench sets, socket sets,

hex key sets

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

K. lI’trlv‘ess;ure Gages—Tire pressure, air, oxygen, hydrauhc, fuel,
e

L' Veloclty—Duect reading or vane type meter

M. Road Map—State and city road maps

N. Containers—Buckets, plastic containers, etc., for m1xmg
and storing liquids

0. Containers—Boxes, buckets, cans, etc., for mixingand
storing dry ingredients

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

m|

'Measuring devices currently are not available. Substitute devices (i.., thermometer)
may be used to complete the measurement ta;k. .

Tools and Devices List |

o7 |
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corela e v el Memsuremen: D

el and Kenewy, Uhg Denartment of Edues.
Cohrantstec by OH PRI5 1975, 60 pages, 31 50,
resaurer

TN e N

- to the metric system desiyned for indepen
A widueation study, Introductory information ahout
ettt eprdicible exerelses apply metric concepts to

T sttt situations, laboratory activities for individuals or
O bapltes fup making metre tape. litre box, square “entimetre grid

Lol e e ntrody

S g i ekt Meter Stk
Lrtohnn funtate of Ameneg, PO, Box 236, Northfield, 1L 60093,
T I, sound, color; $310.00 purchase, $31.00 rental.

ety aats for fength, area, volume and mass, relaling each unit
Tl obieets Sereen overprints show correct use of metric
st e ! metne egleulations, Kelationships among metrie
it it atea, volime, and mass are lustrated in interesting

b ety hlp w AV,

Fetstate d bgrapo oo Vocalionas, Teehnieal and
i e Produet Ctilization, The Center for Vocational Edu-
ren The O State University, Columbus, O 43210, 1974, 149

seees, YO0

Coprenensive nbliography of instructiong) materials, relerence mate-
s anl resource list for secondary, post-secondary, teacher education,
sl e edueation. Tnstructional matenals indexed by 15 occu-
vetine clustels, tyoes of materials, and edueational level,

e st Paper for Varational, Technical and ddult Edu-
Pronduct Utilization, The Center for Vocational Education, The
fre state Umersity, Columbus, OH 43210, 1975, 46 pages: $3.00.

Ve fur teachers, curriculum developers, and administrators in voca-
sonai teehncal and adult education. Covers issues in metric education,
et system, the impact of metrication on vocational and technical
it implications of metric instruction for adult basic education,
stebearmeuiun and instruetional strategies. )

o ety Gunde .\S’TM £ 380-72. American Society for Testing and Materials,
“1 I Raee Street, Philadetphia, PA 19103, 1979, 34 pages, $1.50, paper.

vetailed presentation on S1 units and symbols, style and usage, rules for con-
seision andt rounding. Appendices on terminology, development of 81 units,
il vk eevion factors. Includes current base and derived ST units, and .
wrroved devintion from 81

et Eareer Bluewnion: Lindbeek, John K., Chatles 4, Bennett Company,
tnc,, 809 W. Detweiller Drive, Peony, 1L 61614, 1975, 103 pages, $3.60,
paper: $2.70 quantity schoo! putchase, ‘

Presents metric units and notation in a well-llustrated manner, Individual
chapters on metrics in drafting, metalworking, woodworking, power and
energy, graphic arts. and home economics. Chapters followed by several
learning activities for student use. Appendix includes conversion tables
and charts,

METRIC SUPPLIERS
Brown & Sharpe Manufacturing Co.. Precision Park, North Kingstown, RI 02852

Industrial quality micrometers, steel rules, screw pitch and thickness gages,
squares, depth gages, calipers, dial indicators, conversion charts and guides.

Dick Blick Company, P.0: Bos 1267, Galesburg, IL 61401, -

Instructional quality rules, tapes, metre sticks, cubes, height measures,
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram
scales, feeler and depth gages, beakérs, thermometers, kits and other aids,

Ohaus Seale Corporation, 29 Hanover Road, Florham Park, NJ 07932,

Instructional quality and precigion balances and sctles, plastic calipers
and stackable gram cubes for beginners,

?

INFORMATION SOURCES

Ametican National Metric Council, 1625 Massachusetts Avenue, NW, Wuhingt\on.
DC 20036

Charts, posters, reports and pamphlets, Metric Reporter newsletter. National
metric coordinating council representing industry, government, education,
professional and trade organizations. L

Industrial Fasteners Institute, 1505 E. Ohio Building, Clevcland, OH 44114

Trade association which designed an Optimum Metric Fastener System and
secured intemational acceptance for 25 metric fastener sizes to replace the .
o7 metric fastener sizes now in use. New American standards for Brew
threads and fastener sizes will be published in Macch 1975,

National Bureau of Standards, Office of Information Activities, U.S. Department of .
Commerce, Washington, D C 20234, '

Free and inexpensive metric charts and publications, aho lends films and
displays,



