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swall group, cr whole-class activity. Exercises are intended to
facilitate exreriences with measurement instruments, tools, and
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system of notation also is explained. Unit 2 provides the metric
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recognizing arnd using metric instruments and tools in occupatiomnal
measurement tasks. It also provides experience in ccmparing metric
and custemnry measurement instruments. Unit 5 is designed to give

student - .ctice in ccnverting customary and metric measurements, a
skill c. . .ered useful during the transition to metric in each
occupatioue. ' - fo -
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TEACHING AN D LEARN ING

THE METRIO SYSTEM _
A

Thts metnc 1nstructtonal package was de tgned td meet ]Ob related

métric measurement needs of students. To use this package students
should already know the occupational terminology, measurement

telms and tools currently in use. These materials were prepared with

the "help of experienced vocational teachets, reviewed by experts, tested

in classrooms in different parts of the Umted States, and revised before .

di tribution. - "

e
g -

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 addmon suggested teaching technlques
are included. At the back of this package are objective-based evaluation

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

materials needed for the ectivities, references, and a list of supptiefs.
" Classtoom experiences with this instructional package suggest the
following teaching-learning strategies:

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

" 2. Students learn better when 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 metric units
by “doing~+

4, Students should have experience with measuring activities before”

getting too much information |

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

" 6. Teach one concept at a time {0 avoid overwhelmmg students with
too.much material, '

Unit 1 i5 a general introduction to the metric system of measure-

ment which provides informal, hands-on experiences for the students.

This unit enables students to become familiar with the basic metric
units, their symbols, and measurement instruments; and to developa
set of mental references for metric values. The metric system of nota

KC $0 i8 explamed %

[

Using Theselnétructiunal Materials

i .

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 relation- '
ships. '

Unit4 provides experience with recognizing and using metric

Instruments and tools in occupational measurement tasks. It also pro- .

vides experience in comparlng metric and custtmary measurerfent i in-
struments. - 0

Unit § is. desngned 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 eech
occupation, |

)

This package was designed to help students learn a core of knowl- |

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

exercises facilitate experiences with measurement mstruments tools,
and Hevices used in this decupation and job-related tasks of estimating
and measuring. ,

.~ This instructional packag. a'so was designed to accoramodate a
variety of individual teaching and |#drning 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
matenals can be expanded by the teacher

Gioria S Cooper
Joel H. Magisos
Editors

*.* This publication was developed pursuant tl;comract No. OEC/0-74:9335 with the
* - Bureau of Occupauonal and Adult Education, U S, Department of Heatth, Educa:
ton and Welfare. However, the opimions expressed hersin do not necessarily
reflect the position or policy of the US. Office of Education and no official
endorsement by the U'S Otfice:of Education should be inferred
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OBJECTIVES

: The studéht will ”denidns.t

e hese skl fo the Linar, Are, Volume or Capacity, Mas§, and | =

<o Emperature Exercises, using the mefric terms and measurement devices Jisted here.

'3

SUUGGESTED TEACHING SEQUENCE

1, These introductory exercises may require
two ot three teaching periods for all five
areas of measurement.

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

3 . Assemble the mettic measuring devices
(rules, tapes, scales, thermometers, and
measuring containers) aid objects to be
measured.*- " .

4, Setup the equipment at work stations "

" for use by the whole class or as individu-
alized resource activities.

i} Ha\gg'the students estimate, measure, and
record usir.g Exercises 1 through 5.

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

7 Follow up with group discussion of
+ activities.

* EXERCISES i 7
SKILLS L o |-
Linear Am Volume or Capacity M . Temperature
ppa-0) ¢ | o8-8 | e TR (pp.9-10) (e 10
1. Recognize and use the millimetre (mm) xq‘um cubic centi- fnm o " | degree Celsiws
unit and itssymbol for: | | centimetre metre (en’) °c)
centimelre (ci) fem?) , lognm  {kg)
1 Select, use, ang read the cubic ietre
appropriste measuring melte  (m) pquate o (m’)
instruments for: metre /“
g { m) lied (1)
3. Stateorshow.a . '
5 physical reference for: q millilitre {ml) .
4. Estimate within 15% height, width, or the srea of capacity of the mass of?)bjecu the tlemperature of
of the actual mn.!uu Jength of objects agiven surlace|  containers in gamsand kil | theairora liquid
. b frams '
5. Reud comrectly metre stick, metric messurements 'nnk'lognm ale A Celsjus thermometer
tape measute, and on graduated and s gum scale
metric rulers 1 volume messut: \
ing devices J . '
~ 3
|
¢
. L \‘
RULES OF NQTATKON SN I

1. Symbols are not capitalized unless the unit is a proper name (mmnotMM).A N

Symbols are not followed by periods (m notm.) '
Symbols are not followed(by an s for plurals (25 g not 25 gs).
A space separates the rals from the unit symbols (4 1 not 41).

Spaces, not commas, areé used|to separate large numbers into groups of three
digits (45 271 kmnot 45,271 km), ' '

A zeroyprecedes the decimal p int if.the-number.is less than on¢ (0.52 g not 528).
7." Litte and metre can bespelled elgher with an 12 or 2 ending. :

(2o

h’r(),‘l’ﬁgi—s‘c‘hdbl departments may have devices which
~can be used. Metric suppliers are listed in the reference
edtipn, T

% !
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 METRICUNITS, SYMBOLS, AND REFBRENTS

ki

-

| Quantity | Metric Unit - Symbol | Useful Referents
Length , mil!imetre mm Thickness of dime or paper
‘ clip wire :
centimette m Width of paper clip
¢ v -
" metre |m  Height of door about 2 m
kilometre km 12-minute walking distance
Area square , Area of this space
cenlimetre em’
sqdare metre . m2‘ Areg of card table top
" | hectare ha Football field including sidelines
and end zones
‘Volume and | mililitre ml Teaspoon is 5 m}
Capacity litre | A little move than 1 quart
cubic , ’
centimetre em’ Volume of this container
\
u.(r"
. ‘ : f
: cubic metre ' A little more than a cubic yard
| Mass milligram mg Apple seed about iO mg, grain of
- ' salt, 1 mg ’
gram, g Nicke! about 5 g
| kilogram ¢ kg | Webster's Collegiate Dictionary
‘| metric ton
(1 000 kilograms) |t Volkswagen Beetle
- .
THE CENTER FOR VOCATIONAL EDUCATION : Table}1-a

-
¢ &

METRIC PREFIXES

Vs

.‘ Pg:lmlﬁl;g IPreﬁ':eg, Symbols
1600 000.= 10° megs (m¥y'a) M
(000=10° | klo(k(3) | -
-‘;1:1;)03102 | hgcto.(h'élf'tSI h .
010 | gl fdak%)' da
BaseUnit1:10° | / -
012107 | ded (g8 4
001=10" v,cevnti,(an’tT)“ ¢
: o.oou;o'/’?‘"‘ wiliwif | m
0000 001 = 10 | micro (mikro) |+ @
Tablg 1-b |
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LINEAR MEASUREMENT ACTNITIES = % '\ hoormost | ]

at your side. Move apart

- Metre, Cenumetre Mnlhmetre B ‘v‘ . sothatyoucsnputone
o SRR , . endof a metre stick on
S e o o your partner's shoulder
wy oo PR and the otkér end on
L. THE \lETRE( ), _ L - your}Qoulder Look al
N | K , the spac@ﬂetween you.
A, DEVELOP A FEELING FOR ['HP SIM OF \\TETRF

" "THAT IS THE WIDTH OF A METRE!

S

B: DEVELOP YOUR ABILITY TO ESTIMATE lNlI\[ETRE(S Rt

"Pick up one of the metre
sticks and stand it upon the .
- floor. Hold it in place with-
“+ onehand, Walk around the
; stick, Now stand next to
 thestick. With your other
hand, touch yourself where

Now you will improve your ability to estimate in metr‘es' | \\
Remember where the length and helght of & metre was on your

, the top of the metre stick body S
comes on you. , -' ' SR
' . Foreath of the followmg items: Y
i e .‘ DD el ' ‘ . Estimate the size of the 1temsandwnteyqurestlmatem the '
Tl IS HOW HIGH AMETRE 15 ‘ ESTIMATE column, Measure the size with; your metre stlck
| ’ and write the dnswéf in the 'V[EASUREVIENT column
“© , . Decide how close your estimate was to the actual measure. [f
2. Hold one arm out straight . o . your estimate was within 25%o[theactual meawr? youarea
at shoulder height. Put : *Metric Matvel.”
the metre stick along this -
arm until the end hits the v How\Close
end of your fingers. \there . 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 tloor, :
| 2. Height of door.,, NP
. . ' ‘ " 3. Length of table,
[HAT IS HOW LONG .‘\.L.\‘Ih_l_l_(h\lS! A L £\ Width of Lébla,w
5. Lenghofwallof .
| ‘ ' . this room. M — :
O _ O o R 6. Distance from . D
v ‘ B S« e youtowall ' Ll
L. THE CENTER FOR VOCATIONAL EDUCATION - ‘ v o ‘
E l{fC‘ C . ; o © v o -Exerciset
| . SR , e oo 5 : (contmued onnextpage)ll

N :“. ‘ f .
Lo .
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0L THE CENTIMETRE (cm)

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

B S

J
‘o

+3em).

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1.

6.

B. DEVELOP YOUR ABILITY TOESTIMATE IN CENT]METR‘ES

You are now ready tc estimate in centimetres. For each o the
following items, follow the procedures used for estimating in

metres.
Estimate Measurement Were You?
{em) - (em)
. 1. Length of a paper
- chp.
2. Diameter (width)
- of acoin,
3. Wdthofa |
postage stamp. - 4
{, Lengthofd |
pencil,
5. .Width obasheet
of paper.
CENTER FOR VOCATIONAL EDUCATION

Hold the metric ruler against the width of your thumbnail,

How wide is it? ° tm

Measure your thumb from the first joint to the end.

cm.,

Use the metric ruler to find the width of your palm. |

¢m

NOTNY

Measure your index or pointing finger. How long is'it?

cm

Measure your wrist with a tapé measure. What iz the distance

around it? - em ¢

Use the tape measure to find your waist size.

1.

THE MILLIMETRE (mm)

There are 10 millimetres in one centimetre. When a measurement is

L4

2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm)

Using a ruler marked in millimetres, measure;

+5mm=20mm +5mm). There are 1 000 mm in 1 m,

1. Thickness of a paper clip wire. mm

2. Thickness of your fingemail. — m !

3. Width of.your fingernail. - mm

4. Diameter (width)of a coin. m -
"5 Diameter (thickness) of your pencil. ___mm

6. Widthofa postage stamp. mm

A DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

You ﬁfe now ready to estimate in millimetres. For each of the

following items, follow the procedures used for estimating in

metres.
How Close .
Estimate Measurement Were You?
(mm) (mm)
1. Thickness of a '
" nickel.
2. -Diameter (thickness)
of a bolt.

3. Length of a bolt.

4, Vﬁdthofaspeet
of paper. |

5. Thickness of\ board
"~ or desk top.

6. Thickness of a
button.

Exercise 1

13
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EA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

f

- WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE
SAY'NG HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO

COVER THE SURFACE.

< THE SQUARE CENTIMETRE (cm’)

A DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1L Takeaclear plastic grid, or use the grid on pageG

2. Measure the length and width of one of these small
squares with a centimetre ruler.

THAT IS ONE SQUARE CENTIMETRE!

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

em?

4. Place a coin over the grid. A.boutnow many squares
does it take to cover the coin? em?

“ 5. Place a postage stamp over the grid. About how many
squares does it take to cover the postage stamp?
| em? ‘
6. Place an envelope over the grid. About how many

squares does it take to cover the envelope?
2

cm
7. Measure the length and width of the envelope in centi:
metres. Length ____ cm; width em.

Multiply to find the area in square centlmetres
em X cm = ~cm?. How

close are the answers you have in 6. and in 7.

\ .
%ﬂmﬂ FOR VOCATIONAL EDUCATION

G- ' b

B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

s o . D —

CENTIMETRES

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

Remember the size of a square centimetre. or each of the
following items, follow the procedures used for estimating in

metres.
How Close
Estimate Measurement Were You?

(em)  fem?)

Index card.

Book cover.

Photograph.

Window pane or
desk top.

[l THESQUAREMETRE (),

A DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to make asquare which
is one metre long and one metre wide. :

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 corner. Step back and
look. See how much floor space it covers.

4. ~Place the squarev over a table to;f 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 door? m

THIS IS HOW BIG A SQUARE METRE IS!

Exerclse 2
(continued on next page)

b

v 15
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN'SQUARE CENTIMETRE GRID

METRES . . : ,

You are now ready to estimate i sduare metres. Follow the

procedures used for estimating in metres,

‘How Close | - -
Estimate Measurement. Were You? ,

m) ()
1. Door. . |
2. Full sheet of \ | _ O‘
© newspaper. L . |
3. Chalkboardor m

bulletin board.

4. Floor.
5. Wall e ~ | | SRR
6. Wall chart or poster.
", Side of file cabinet,
L
v
[
' . J " B ,“

4L THE CENTER FOR VOCATIONAL EDUCATION | : - T . "":"E'xercigez

() . ™ |

v ‘ . o N
~ERIC”. L | S L
JAFuiiText Provided by ERIC . ‘ ) . B X 3 : » )




VOLUME MEASUREMENT ACTIVITIES .
Cubic Centlmetre Litre, Mllllhtre Cublc Metre

~
a

[ THE CUBIC CENTIMETRE (cm')
B
5. DEVELOP 4 FEELING FOR THE CUBIC CENTDETRE

1 Pick upacolored plastic cube. Measure its length
height, and width in centimetres.

; THAT IS ONE CUBIC CENTIMETRE! ,

e

’

2. Fmd the volume of & plastic litre box.

of the box. How.many ctibes fit in the row?

v ?

DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC
CENTIMETRES

You are now ready to develop your ability to estnmte
m cubic centxmetres

Remember the size of a cubic centimetre. For each of
the following items, use the procedures for estimating in

metres.
\

a. Place 2 ROW of cubes agamst the bottgmbfohé's_iae T o HowClose _ :

\\. ’

Estimate ‘Measurement Were You?
()  (em’)

b Place another ROW of ct:'es against an adjoining side N\
of the box. How many rows fit inside the box 1. Index card file
to make one layer of cubes box. e
How many cubes in each row? 9. Freezer container, " i
How many cubes in the layer in the bottom of the 3. Paperclip box. —_—
: bOX?f———" _ 4, Box of staples. '
¢ Stand a ROW of cubes up against the side of the box. '
How many LAYERS would fit in.the box? ___~ I E LITRE (]) \
Hov many cubes in'each lager?
' DEVELOP A FEELING FOR A LITRE

How many cubes fit in the box altogether? _A
" THE VOLUME OF THE BOX IS CUBIC
o -CENTIMETRES '

.d. Measure the length, width, and height of the hox in .
centimetres, Length em; width cm;
height ______cm. Multiply these numbers to find
the volume in cubic centimetres. - '

em'x cmx cm= om’.

Ate the answers the same in c.and d.”

[ <
THE CENTER FOR VOCATIONAL EDUCATION s '
Q - .

.

1 Takeaonehtre beaI\er and fill Cwith water. S

9. Pour the water into paper cups, filling each a8 full as you
usually do. How many cups do you fil?

© THAT IS HOWMUCH 18 [N ONE LITRE'_F__;'W 3
3. Fill the litre container with rice.

THAT IS HOWMUCH T TAKES 10 FILL A ONE
LITRE CONTAINER! }

© Exercised
(continued on next page)

y ; 19-
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES .

You are now ready to develop your ability to estimate in
litres. To wrile two and one-half litres, you writ2 2.51, o
2.5 litres. To write one-half litre, you writz 0.5, or 0.5

litre. To write two and three-fourths litres, vou write

2751, 0r 2.75 lites.

1,

For each of the following items, use the proceclures for
* gstimating in metres.

Estimate Measurement Were You?
() ()
Medium-size ,
freezer container,

Large freezer
container,

Small freezer
container.

Bottle o jug.

Al THE MILLILITRE (ml)

: There arelOOO millilitres in onethre 100' ml= lhtre Half
— ahtre is 500 millilitres, or 0.5 litre:= 500 ml.

A. DEVELOP A FEELING FOR A MLLILITRE

1 Exammeacentlmetw cube. Anything which holds

1 cm?® holds 1 ml.

2. - Filla 1 millilitre measuring sooon with rice. Empty the
spoon into your hand. Cazefully pour the rice into a
~ small pile on a sheet of paper.

THAT 1S HOW MUCH ONE MILLALITRE I§!

pile on'the sheet of paper.
THATISS MILLILITRES OR ONE TEASPOON!

Fill the 15 ml spoon.thh qge Pour the rice into & third
pile on the paper. . -

THE CENTER FOR VOCATIONI,\l EDUCATION

n

| How Close

Fill the 5 ml spoon with rice, Pourﬁth-e rice into another

THAT 1§15 MILLILITRES OR ONE T‘\BLESPOON'

A.

- DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES |

You are now ready to estimate inmillilitres. Follow the -
procedures used for estimating metres,

How Close -
Estimate Measurement Were You?
(ml) (ml)
Small juice can. . |
Paper cup or tea
cup.
. Soft drink can.
. Bottle.

. THE CUBIC METRE (m®)

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,

o3 Picture a box that would fit into that space.

THAT IS THE VOLUME OF ONE CUBIC METRE!

" ‘For each of the foliowing items, follow the estlmatmg proced-

ures Wd betore,

)

 DEVELOP YOUR ABILITY TO ESTIVATE IN CUBIC \ETRIS

o | How Close
Estimate Measurement Were You?
(m’) (')
Office desk.
Fxle cabinet, _

Smallroom, -
,

“ Exercise 3.

;91
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MASS (WEIGHT) MEASUREMENT ACTIVITIES "
. . , 2
Kilogram, Gram .~ B
The mass of an object is a measure of the amount of matter in the Mass
object. This amount is always the same unless you add or subtract some ' ‘ - (kg)
matter from the object, Weight is the term that most people use when ' ;s
they mean mass, The weight of an object s affected by gravity; the - 1. 1kilogmbox.
mass of an object is not. For'example, the weight of a person on earth 9. Textbook.. -
. might be 120 pounds; that same person’s weight on the moon would be ‘ | _ o
90 pounds. This difference is because the pull of gravity on the moon 3. Bagof sugar. —
is Jess than the pull of gravity on earth. A person’s mass on the earth 4, Package of paper. L | .
and on the moon would be the same, T':e metric system doesnot 5 Your own mass )
. -measue weight--it measures mass. We will use the term mass here, Coe ‘ - a
The symbol for gram is g. o
S ‘ B. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS
~ Thesymbol for kilogram s kg. , " , : | "o
Thete are 1 000 grams irf one kilogram, ox.1 000 ¢ =1 k. :  Forthe following it s ESTIMATE the mass of the object in- |
, ‘ ' ' kilograms, then use the scale o balance to find the exact mass
‘Half a kilogram can be written as 500 gor 09kg. " of the object. Wrife the exact mass in the MEASUREMENT

‘ Aquirter of a kilogram can be written as 250 g,or 0.25 kg. ; column. Determing how close your estimate s:

* Two and threedfourths kilograms i written as .15 ke . . How Close
. - »- ¢  Estimate Measurement  Were You?
- : | R - (kg) (kg)
1 THE KILOGRAM (kg) oo
o D 1. Bagoftice.
T DEVELOP A FEELING FOR THE M#SS OF A KILOGRAM 9. Bagof nails.
Using  balance or écale, find the mass of thedtems on the table. ‘ S :;grgfe purse of
Before you,find the mass, notice how heavy the object “feels”» . tielcase.
, end compnte itto?he reading on th scale of balance. 4, -Angther person. - -
. [
' 5. Afewbooks. * |
. .‘ ) . | ' . | ' ‘ ' .‘ ! ’ 4 A (’J .
.' %ﬂm‘ﬂ ron'vocnﬁom gucATON o ' - »' " " Exercise 4
- - | - ! . '. " .+ (continued on next paﬂe)'
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v ! i
Il THEGRAM(g) - o - e
A, DEVELOP AFEELING FOR A GRAM B DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS
’ ‘ ' a ! . . " . .J v , |
1. Take a colored plastic cube. Hold it in your hand. , " Youarenow ready to improve yourabiljty to estimate in
Shake the cube in your palm as if shaking dice. Feelthe — ~ grams. Remember how heavy the 1 gram cube i4-how heavy
pressute on ypur hand when the cube is inmotion, then « the two gram cubes are, and how heavy vth’e five gram cubes
when it is not in motion, - +are. For gach of the following items, follo'.y‘ the procedures . ,
THAT IS HOWHEAVY A GRAM S| . vsedforestimating n klograms,
| ; - ‘~ o ’HowC]Bse
2. Take asecond cube and attach it to the first. Shake the . ES‘“”“?‘* Measurement Were You?
cubes in first one hand and then the other hand; rest ' © (¢ »
the cubes near the tips of your fingers, moving your 1. Twothumbtacks, . A
hand up ahd down, | | Y Pencil ' . '
THAT ISTHEIMASSOFT\\OGR‘AIVIS! 3. Twopage ltter C o / |
-7 and envelope, ' SN
3. Take five cubes in onc hand and shake them around. = 4, Nickel. ) . ' . Fi
THAT IS THE MASS OF FIVE GRAMS! 5. Appl. = |
- | 6 Packgeof | |
° Margarine. - X _
)
) ‘ 'h‘ I ’
y 4 l \ v

N . ’ [ ! , i - ‘ N . , .
wcmm FOR VOCATIONAL EDUCATION |, e Exercise 4 |
' , " t] . . , o
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TEMPERATURE: MEAS%REMENT ACTIVITIES | |

| Dégree Celsius

]
! -

)\ DEGREE CELSIUS (C) - / .
‘ , B DEVELOP YOUR ABILITY TO ESTIMATE I DEGREES

Degreé Celsius (°C) is the metric measure for temperature. CELSIUS

For each item, ESTIMATE and write down how many degrees

" A, DEVELOP A FEELING FOR DEGREE CELSIUS o
' o ' g """ Celsius you think it is. Then meesure and write the MEASURE-
 Take a Celsius thermometer. Look at the marks on it. MENT, See how close your estimates and actual measure- '

. ments are. S '

- 1. Find 0 degrees. ¢ S : * How Close
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) . ES{&‘E‘;‘“ 'M"as(‘gfce)me"t Were You?
WATER BOILS AT 100 DEGREES CELSIUS (100°C) 1.© My some hot and : ‘
9, Find the temperature of the rOgs. °C. lsthe cold water in
room cool, warm, ot about righ o \ cpntalper. Dip your
_ S 7/ finger intq the -
3 Put some hot water from the faucet into a container. - water.
v Find the temperature. °C. Dip your finger : A k
quickly in and out of the water. Is the water very hot, - 2. Pour out some of o .
hot, or just warm? : the water. At_id some
' : S hot water. Dipyour ] \

4. Put some cold water in a contatner with a thermometer. *finger quickly into | ,
Find the temperaturés_____"C. Dip your finger into " the wag__ter. :
the water. Is it cqol, cold, or very cold? o

¢ vkt ? ‘ i , \ 3. Outdoor tempera-

5. Bend your arm with the inside of your elbow around the - ture. . . _
bottom of the thermometer. Adter about thtee minutes | o .. T ”
find the temperature. °C. Your skin tempera- 4. Sunny window sl . -
ture is not as high as your body {emperature. v 5 Mix of ice and water. ‘ ) » ¢
NORMAL BODY TEVPERATURE S 37 DEGREES 67 Vemperatureat : S
CELSIUS (37°C) : . foor. ~

 AFEVERIS3C., | 7. Temperaturelt
" AVERY HIGH FEVER IS 40°C. celing |
| & R | . | o
%WMWWMWW‘ Lo - Exercise 5
9 | | ‘ “ e, - . _
LRICog S - | g




UNIT

o OBJECTIVES

The student will recognize and use the metric

terms, units, and symbols used in this occupa-

tion.

¢ Given a metric unit, state its use in this
occupation.

o Given a measurement task in this occupa-

~ tion, select the appropriate metric unit
and measurement tool.

" SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,

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

2. Discuss with stud >nts how to read the
tools. :

4

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

4, Have students learn occupatioally-
telated metric measurements by complet
"ing Exercises 6 and 7.

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

M\m FOR VOCATIONAL EDUCATION
SERIO

S

L

METRICS IN THIS 0CCUPATION

Q

Changeover to the metric system is nder way. Large corporations are already :sing

 metric measurement to compete in the world market. Themetric system has been used in

various parts of industrial and scientific communities for years.  Legislation; passed in
1975, authorizes an orderly transition to use of the metric system. As businesses and
industries make this metric changeover, employees will need to use metric measurement

in job-related tasks. |
|

Table 2 lists those metric terms which are-most common ly used-in-this occupation, - - -~

These terms are replacing the measurement units used currently. What kinds of job-
related tasks use measurement? Think of the manv 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 besnde each metric term.

S
Information Sheet 2

o
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- METRICUNITS FOR NURSING

[

C T Quatiy © Unit N O -
Linear dimensions. centimetre om ' Trachgotoxﬁy‘ tube, orthopedic apparatus,
, ‘ anatomical part measurement, height/length of
h " patient
millimetre mm Anatomical measurement,dreminﬁ, iodoform packing,:
: tubings, needle size, cardiac massage
Surface dimensions ' aquare‘centimetre B cm2 Surgiea]-prepmﬁon,--pharmaceutiéﬁlfointment S
Fluid fiows millilitres pet minute ml/min Fluid consumption ratio~1V, irrigations, sump pump;
‘ - favages -
Mass milligram . mg lfharmaceutiea] measurements
ram ' < Dietary instruction, body mass, pharmaceutiea
‘messurements ' .
o * ]‘ . N N
" kilogram kg Body mass, orthopedic traction weight
*Volume and capacity cubic centimetre . o’ (ee.) I and O measurements, stock solutions, hypothermia
unit, intramuscular injections, pliarmaceutical
wllilitre - ml ©" mensurements ' V
litre 1 Oxygen admﬁnistration,lanqO.m'easurement,
B ‘ pharmaceutical measurement, [V
Temperature degree Celsius °c Body temperature, baths, sterilizing
**Presqure kilopascal kPa Oxygeh flow, volume ventilation, hyperalimentation,

central venous pressure, arteride blood gases

\

“P;lg_t_e.: Me&ical symbol for cubic centimetre will probably remain cc. (cm3 ). Also, ¢

#*The American Nationﬂ Metric Coun
in mm/Hg will probably continue.

ubic centimetre (cc.) and millilitre (ml) wil be used interchangesbly.

cil is currently considering recommendations fo meastute body fluid pressures in kilopascals, but measuring pressure

31




4

TRYING OUT METRIC UNITS S

To give you practice with meiric units, first estimate the measure- ‘ Estimate' | Actual
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 | Volume/Capacity

comect metric symbols, The more you practice, the easfer it wil b, 15 Intravefious flask |
F 1 Stimate | Actual 16.  Insulin measuring cup
h | . 1 17, Cough medication

Lengt

1.{Traclzeotomy tube 18 Bloodunit . | | ‘

2. Imigation tubing | . | ,

19, T.B. or cc. syringe N T

3. Yourheight - 20. Cooling agent container

of hypothermia unit

4. Needle sizes

o9 Disposable dosage cup

D. Head circumference

6 Body length of a 22. Emesis basin

¢ demonstlration:,doll

Mass

g ,' : 23, Textbook
ternal compression y

area for cardiac massage

-1

24, Emesis basin

8. Abdominalgith

- 25. Filled serving tfay

9f Calfclrg_umference. ' 't i : ,26:,.Demonstratif;n doll

Area | - | — —
10.  Sheet of paper 2. Yourself

11, Palm or hand surface 28. Fellow student

Temperature

12, Surgical preparation 29. Yourslf -

* area.of back

13. Small gauze pledget 30 Fellow student

14. .Large gauze p]edget .31 Hot tap.water : i

' 1 8 Coldwate | 1
THE CENTER FOR vocmonmhmuca.norJ ‘ C . o |
\ / . o | . Exercise 6
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NURSING WITHMETRICS

It important to know what metric meastrement to use. Show
what measutement to use in the following situations.

T

1. Cap.city of a/ hot water béftle 17,
2. Volumeof bgedside pitcher | * - 18,
-3, PO. fluid intake <
— ' 19
4, [Vsolution S
5 T Teholtacionrope | — T W
'8, Length and width of crutches |
MR 21.
7. Length and width of foley
catheter L .
-— - 2.
8. Liquid medicine dosage
” 4

G, Mass of serving of meat

Amount of water in a tub

Temperature of waterinan ’

. acquatic pad

Temperature of a hypothermia
patient

Measure.ax;atomicauandmaxks.,., e e e e e

*for an intramuscular injection

*

. Record amount of fluid that

patient takes.

Pressure of normal gas range

Range of volume ventilation to

maintain life functioning

10, Amount of metamuci granules’| - o

o ——

11, Capacity of a juice g‘l‘ass

| )

) ]
9, Mass of oral medication

18 Capacity of flask of 5%
dextrose/water foran IV

14, Needle size for intramuscular |,
injection .

15, " Capacity of tea cup

B Températlfre of dangerous

» ' . .
Q !:.K THE CENTER FOR VOCATIONAL EDUCATION
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METRIC:METRIC BQUIVALENTS

‘.Centimetres and-Millimetres

UNIT ¢

| 'l‘hestudentwnllrgcogmzeandusemet s 'l, ‘ “ ] l ‘ l ]l ‘ l
nceqmvalents 11273 4 5-6

1

[

2 3 4 56
0 vaenametrlc unt, stateanequwalent -

Lok at the picture of the nailnext to the ruler. The nailis 57 mm long; Thisis 5 cm + Tmin,
e 8 LY orsmaller metric unit.”

There are 10 ram in each cm, s0 1 mm = 0.1 em (one-tenth of 2 centxmetre) This means that
- Tmm=07cm,5057Tmm = §em+7mm
=Hhem+0.7em
- = §.7cm. Therefore 57 mm is the same 25 5‘7 om

Now measure the paper clip. It is 34 mm. This is the sameas Jem + _+_____mm. Since each
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = em, So, the paper clipis |

! Make available the Information Sheets Jmm= 3 cm+4mm T s
'+ (3-8) and the associated Exercises = Sem+ 04 em. ' . -
| ‘(8'14)' oneatatime. , = 3.4 cm, This means that 34 mm s the same as34cm Ry

 SUGGESTED TEACHING SEQUENCE

2 A soohasyou have presented the | R » ‘o, : .
" Information, have the students complete “ ;b | ¢ '"fQ.fmlﬂtlon Shm;‘ .
each Exercise. | '
.3, Check their answets on the.page titled - Nowyoutrysome. o
- ANSWERS TO EXERCISES AND. - : L - .
- TS | a) 26mm:= — tm e) 132mm. = em_ ’
" o i b)583mm=____em ) 802mm = —+ cm "
4. Test performartce by using SectionBof ! N
“Testing Merc Ablties.” | ¢) Ymms_——om . g) 100mm o em
s o~ L , d) 680mm= ——cm h) 230‘7mm = m
S o © 7 xercise8




— -
(Metres, Centimetres, and Millimetres
‘| There are 100 centimetres in one metre. Thus,

Om= 2x100em= 200cm,
3m= 3x100em= 300¢m.
" 8m= 8x100¢m= 800cm,
36m=36x100cm=3600cm

<

There are 1 000 mllhmetres in one metre 50

Ims= 21Q1000mm 2000mm.

v .. dm= 3x1000 mm= 3000mm
6m= 6x1000mm= 6000mm, : .
24m =24 x 1000 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 wntten 0.25 cm
. (twenty-five hundredths of a centimetre). ‘
This means that if you want td change thre .-fourths'of 2 metre £0
millimetres, you would multiply by 1 000.]So
0.75m= 0,75 x 1000 mm :

- 1ggxlfJOOmm

1000
5% "100™M

%Bx10mm /"

750 mm. This means that 075 m = 750 mm.

1

oo "

3

— A
Information Sheet 4
Fill in the following chart. Y

‘ metre - | «centimetre | millimetre
. m o mm
1 100 1 000 '
. 2 200 .
! 3
9. L
. 5000
T .
: 08 80 %
e 08 ] .. Q0
§ 05 2
‘ ' 118
‘ 639 r

* | Since there are 1 000 millilitres in each litre, one way to change milli

(Milllitres to Litres,

at

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

2 300 millilisres is the same a; 2 litres,
3000 ml is the same as 3 litres,
4000 mi i the same as 4 litres.

12 000'm'l is the sarte as 12 litres.

litres to litress to divide by 1 000. For example,

: 1000
0 1000 ml. = 700 litre = 1 litee.
r . )
: 000 ,
D 2000 ml = %O—D'Glitrqs = 2 litres,

- -And,-asa finalexampley- - - e e

28 000
—_— lures 28 litres,

- 28000ml = To00

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

worked the same way,
500 mi = -1—0_(0)% litze = u.5 litre (€ive-tenths of a litre ): So 500 ml
i5 the same as one- half (C.5) of a litre.
Changé 5T miliilitres to litres.
.91
5Tml= -l-mlmo 00511|tre(ﬁfty seven thousandths of 3
litre), . Ty

.: )
Informatlon Sheet 5 |

How "ou try sone. Lomplete the followmg chart

C 'miuun'm litres | ° ‘
(ml) ") A I
000 [ 3 '
6000, A
‘ s 8 -
\ wooo. |- | :
\ oK /
' o 300 03 .
. A i} : i ‘ 1\
N : 09 | .
. : %50
) 7 . 047
N E

- A N
3 ' '
) . '
.

Exercise 0 |
3
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" Litres to Millilitres

{ What o youao YOU Tieed 10 Chiange htges to nuliitres? Remember,
there are 1 000 milhilitees m one litee, or 1 fitre < 1 000 .

So,

2 hwes= 2 x1000m= 2000 i,
T hues= T x 1000wl = 7000 ml,
e 1 e =100 x 1 000n] =13 000 mi,
0.60 hwee =-0.65 x 1000 m| = pboO ml, y
L N—— , .

. Information Sheet 6

Now you try some. Compiete the following chart. u

s TMLE . -
| mo
. y | 5 000 .
R |
16 _7
y T 30000
co Lo
: 058 1,
R ‘ Exercis&ll‘
. ._——‘-——...:_.....‘.‘...‘..._..- : + ‘ \ ]
Grams 1o Kilograms . Al

n

* There ace 1 00U grams 10 one Kilogiam, This means that

2000 gramns 1 whe saune as 2 Kilograms,
dGU0 g1s the same as b kg, . ,

00 ¢ 15 the saune gs U kg,‘unu 50 00, '

To change irom grams 10 knogrdms you use e st prowuure tor
(hangmg from nulhhtrea 10 litres. ‘ J

‘ | 7 X | Intormation Sheet 7
Try the Dilowing ones.« - A

\.

_Er'm*ns l Kilugrams |
kg ‘ : |
N /
4 000 T /
9000 1 s
. (23000 T:
1 8
-—-3m - 1"
i Exercise 12

_J
‘ ! TME CENTER FOR VOCATIONAL EDUCATION o
Q / X .
ERIC | '
40 o

RN - )

'(“Kirogrqms to Gram. A

To change kilograins to grams, yourmultiply by 1 000, -

| kg-4 \lU()Og- 1000,
23 Lg 24 \)IUUU}.-‘BdUUU.g,

075kg= 0T x1000g= 0.
\_ ),

Inforination Sheet 8

Complete the follow g chart.

kilograms | gramns -
kg B
ol 710 |

T , .
- 95 600
04 ‘.
068 1 . o

’ SR Exercise 13

Changing Units at Work

Some of the things you use in this owupduon nay be measured | n .

dllluwnlumn( units. Praetice changing each of the followingto -
-

metrie equivalents by completing tnese statements,

4 ) 500 cm of intravenous woing is L m

b ) 250 ml of sterite soluuon 1§ Iv
¢.) 2 500 g of body uissue 15 : kg
d) 120 mun of water colunn is ) cm
&) 1 liwre of nngers lactaie invravenous solution is__ ml
£) 0.5 litre of gucose solution is ml
~ g ) L5m body neignt is ent
« \ h)Sgofkettinis mg
"1 ) 500 mg of steepromycin IM is | g
) ) 80 mm faceration is om
k) 5 litre of concentrate is ml
1) 5 g of strepicmycin IM s mg
m) 100 mg of tnianneis g
Exercise 14
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UNIT!

Q

 OBJECTIVE

" The student will recognize and use
instruments, tools, and devices for mea-
surement tasks in this occupation.

o Given metric and Customary tools,
/ instruments, or devices, differentiate
between metric and Customary. ’

0 Given & measurement task, select

and use an appropriate tool, in-
strument or device.

o Given a metric measurement task,

" judge the metric quanity within 20%
and measure within 2% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary
measuring tools and devices (rules,
soales, °C thermometer, tapes,

- cylinders, sphygmomanometér)
and display in separatp groups at
learning stations. ‘

9 Have studenis examine metric tools and

instruments for distinguishing character

istics and compare them with Customary . '

tools and instruments.

3 Have students verbally describe charac:
teristics.

4, Preseni or make available Information

Sheet 9 and Temperature Visual located

5. Mix metric and Customary tools or '

equipment at learaing station. Give
students Exercises 15 and 16.

6. Test performance by using Section C of
© “Testing Metric Abilities.”

4

. mﬂicﬂﬂ!ﬂ EOR YOCATIONAL ENDUCATION
FRICNINS |

[ JY -
ided by ERIC.

0N PAGERBe o e e |

per square jnch of pressure (psi) on an
pascals (about 30 psi) could‘cause a fafal accident. Here are some suggestions:

1.

SELECTING AND USING | .
" METRIC INSTRUMENTS , TOOLS AND DEVICES

' Selectihg an improper tool or misteading a scale can result in improper.t'reatment.l
damaged materials, or injury to self or fellow workers. For example, setting 207 pounds

oxygen cylinder regulator designed for 207 kilo-

Find out in advance whether Customary or metric units, tools, instruments, or pro-
ducts are needed for a given task. '

Examine the tool ot instrument before using it.
" 4

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

v .

Look for metric symbols on the tools or gages such 2 m, mm, kg, g, kPa, elc.

" Look for decimal fractions (0.25) or decimal mixed fractions (2.50)rather than

common fractions (3/8).

Some products méy have a special metric symbol such as a block M to show they are
metric. '

Don't force devices which are not fitting properly.

Practice selecting and using tools, instruments, and devices:

Information Sheet 9

43

4



'WHICH TOOLS FOR THE JOB!

MhAbURlN(J UP IN NURSING

Practice and prepare to demonstrate your abillty 10 lagnnfy,

", Seiect, and use melric-scaled Lools and instrumnents for the tasas giverl
pelow. You should be able to,use the measurement tools 10 LIe appro-
priace precision of the tool, instrument, or task,

El —— At . w

—— enin e . _

IFOr trie Gasks Detow, estistale Le Inetnc measurement to .
WLl 2U% OF dcoudl easurenent, and venfy the estunation by
medauuug V0 wielun 2% ot dLl.Udl lnedsurement,

— -

y - . ' Esumate | Verify
Select and demonstrate or descrive use of tools, nstiuwmens, vy e e s e -
devices to: 1. Hewut ofa e ot cruvcnies for
o _ ~ 4 pivient
1. Determme-tne height o1 a patient, "'”“"""""' TR e 0
Compressiun uept.: Tor cardiac
. lllabadg
2. Measure the volume of an irmgatng can, ——e .
* 3. Auounc or v wvenous piggy-
3. ¥ind te mass of a temonstration cniia doll, bacx Pus. o
N _ 4. Measwe action rope Irom [
brepare a steriie measured solution. ‘ Dt 0 Hout,
3. Take and record an oral temperature. D, Mieasusement of calf, ;
° s e e e — -
6, ‘lake and record a recial teniperature, Cou
6. retjoun nypergiinentation,
' 1. 'Take ana record an axillary tetperature, T e e
| o .. Prepate siedie soiuuon;
8. Prepare a central venous pressure. _—— i
0 Prepare 3 w: oL COLLLIESS 8. Uisiance io insert Lacueotomy
9. Erepare a waitn, moist coupress, AL
" 10. Compute I & O foran egnt-nour pertoa wien a pavieat. Y. frepare a syringe for Z-tract
, : Injecilon, !
11, Frepare a 1:1 ralis mouun wasn b USINg cepacol nd T T
" Y g ey 10. Measure iey tor eiasuic nose, |
full strength H,0,.
12, Prepare a 2:1 ranio from a gavage reeding concenuaie 11. Prepare i hize of 1U% sterile
and water, norwal saiue wlutlon.
o g L Hmmy
T colostomy irrigation.
" 13, Prepare hypotnermia unit
cwlmg tang. !
v N
14, Mass of & sevig of roast beef,
‘ " Exervise 19 Exercise 16

+ THE CENTER FOM VOCATIONAL LDUCATION




» | METRCCUSTOMARYEQUNALENTS |

OBJECTIV i Buting the transition period there will be a need for.finding equivalents between systems.

_ b E o Convetsion tables list calculated equivalents etween the two systems. When a close equivalent -

o , , - © "} isneeded, a conversion table can be used to find it. Follow these steps:

_ The student will recognize and use metric | - IR S
and Customay units interchangeably in order- | 1 Determine which conversion table is needed.

- ing, seiling, and using products and suppliesin | C o .
s ogcupatwn.. R 2. Look up the known number in the appropriate column; if not listed, find numbers you
. : . ' can add fogether 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, '- . .

- Table 3 on the next page gives an example of & metric-Customary conversion table which

®  Givena Customary unit state there- - ‘you can use for practice i finding approximate equivalents. Table 3 can be used with Exercise
placement unit. - s 17, Part 2 and Part 3, , . | :

Below-is @ table of metric-Cust_omary'equivalents which tells you what the metric replace
. ‘ . ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The
SUGGESTED TEACHING SEQUENCE symbol = means.‘neary equal t.” | .

1. Assemble packages and containers of

materials. . o
. c lem~0.39inch  linch® 2.54 em 1mi=02tsp 1tsp > 3 ml
9 Present, or make available Information Im~328fet = 1foot=0305m Imlx007thsp 1tbsp>1oml -
Sheet 10 and Table 3. ‘ lm R 1.09yards 1 yard = 09lm - 112338floz 1floz= 29.6 ml
_ ~ 1km=~0.62 mile 1 mile %.1.61 km 1lx42cups  loup s 237ml
3. Have students find approximate metic- lem x0l6sqin  lsqin¥65em’ *  1l%2lpls Iptx0471
Customary equivalents by using Im!x108sqft  1sgft* 009m* 11~ 106 gt 1gt~0951
Eercise 17, ‘ | Im~12sqyd  lsqyd>08m’ 1150%6g - 1gal>3791
‘ | 1 hectare * 2,5 acres 1acre > 0.4 hectare - 1gram ~0.035 0z lozx28.3¢
4 Test performﬁnce by using Section D of 1em’~006cuin  leuin®164 em’ lkg~22b > 1b* 0.45 kg
“Testing Metric Abilitie.” m'¥%3cuft  leufts003m’ Imetric tonS22051b 1ton® 907.2 kg
| Im x13cuyd  louyd>08m’ 1kPax0.45ps . 1psi® 6.895 kPa

‘Adap}ed rom Let’s Measure Me!r'i'c. A Teacher's Infroduction lo Metric Measurement. Division of Educational
Redesign and Renewal, Ohio Department of Education, 655, Front Street, Columbus, OH 43213, 1975. j
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~ CONVERSION TABLES

'

MILLILITRES TO FLUID OUNCES (APPROXIMATE) FLUD QUNCES 10 MILLILITRES (APFROXIMATE) -
o fe | W e | oW f. o |[fw W | fe w
W 40 3 |1 0m 0 W7 |1 ws |1 3

I IR R I T 2 o6 | 2 w2 |4 s
MW 01 | % 10 | § a0 02 | 3 ser {3 -9

Lo 40 w4 |0 1|4 M 0 189 | 4 m8Y 4 1
50 189 (% 11 |5 B MBT |5, W, & 15
T, ¢ . .
600 203 |60 20 | 6 2 | e 14| S 4l <
M B |0 M4 1T MU wWoowes | 1 w0 |7
80 21 [ s 21 |8 0 80 269 | 8 - 266 | 8 U
900 304 |0 30 | 8 3 ® O %me | 9 M2 |9 o
 5nl(49m)= 1 eugoon 1 teaoon = 5l (49 ml)
+ 16 m (14,8 ml) = tablespooa 1 tablespoon = 1§/m! (14,3 )
_ . PLASTICHUBBED NEEDLES® |
I The following metric equivalents are available
 Desiguied S }
Non-metric Metre mm
- XGxb8  045x16 Needle size is based on the standard wize gage
25Gx 3/4 050x2 . number of the diameter of the shaft, cuffixed
4Gx 34 0.56x 20 by the letter G and foliowed by the multipti-
26y1 .060% 2 cation sign and the leagth, in inches, of the
2ex114° 070237 shaft, |
062112 080238 "Rl o
AGx11)2 090238 it Hub,
19Gx158 1.00x 41 ~— 2 ;."';
186112 120x88 | :
- 15Gl1112 180x 38 NEEDLE
$Reference Metricotion in Hoepitals, South African Buremu of
‘L
m | ' : Table 3
THE CENTER FOR VOCATIONAL EDUCATION _ .
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 ANYWAYYOU WANT IT

n

1. You are woriing in & hospital, clinic of doctors office. With the
change to métric measurement some of the things you erder or
‘Use are marked only in metric units. You will need to be familiar

with enpropriate Customery equivelents ip order o communicate

with patients and suppliers who use Customary units. To develop
your skil use the Table on Information Sheet:10 and give the

' approximate. metric quantity (both number and unit) for each
of the following Customary quantities.

Customary Quantity MetricﬂQuantity
) 12 . of orthopédic weight |
compound a

b) 15in, stemal compression -

t) lin papertape

d4) 18 in. indoform packing

e ) two-gallon foley drainage bag

f) 922G x 1% syringe needle
"g) two-oot bandage

h) 4in. wide adhesive tape -

i ) 504t of bandage

j ) 41l oz. of terpin hydrate

k) 4in, by 4 in. all gauze pledget

1) 1 gal. of surgical prep solution
. m) 1pt. of packed red cells
f‘n) 2 qts. of sterilizing solution T

0) 1tbs. dosage

9, Use the conversion tables from Table 3 to convert the following:

- V"/’

“mm |e) 5fl oz

a) 18Gxlh = z ml

b) 045x16 = G |f) 16floz = ml

¢c) 2%Hml = floz.lg) 25floz = ml
L d) %0m = flosfh) Bm = flo

3. Complete the Requisition Form using the items lsted. Convett N
the Customary quantities to metric before filling out the form. 2
Complete all the information (Date, For, Doctor, ete.).

|

Pequisiticn the following medical items: -

a) 1pint of milk of magnesia =

b) ‘Package of 4 in. by 4 in. gauze deessing
~¢) 1ouartof altohol

4) 10 Ibs, of plaster compound

e) Roll of 2in. adhesive bandege

I

REQUISITION

..-;’ Daie s

A\
\

For.

'
[
]

Dept: -

Date Wanted R

-

 Doctor

Deliver to

GTY | UNIT, ITEM

JS——

Requested by

Abproved by

-

Exercise 177"
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u o
| SECTION A 6. The correet way to write twelre
1. One kilogram is about the mass fhousand millmetre it
of1: ‘ (A] 12,000 mm.
[A] nickel [B] 12000 mm
[R] apple seed [C] 12000mm '

0

[C1 basketbal :
[D] Volkswagen “Beetle”
2.'A square metre is abbut the SECTION B
o meaof
- [A] tﬁis sheet of paper
" {B) card table top

,IC] 2 bedspread

[D] a postage stamp
A

3. Injections and solutions are
~ measured in;

[A] millimgtreq
{B] kildpas;cnls
(C] cubic centimetres .
(D] miligeams "

. . SECTIONC .
4. The méss of the adult human
hody is measured in:

[A] cui)ic metres

(D] 12000 mm

9. For measuring in millimetres
you would use a:

1. An intravenous tubing 20 centi
metres long also has a length of:

[A] 200 millimetres
[B) 2millmetres
[C] 2000 millimetres
o (DI O2milimetre

%

8. A 750:gram container of aseptic
powdér is the same as:

[A] 7500 kilograms
[B] 750 000 kilograms
(€] 7.5 kilogeasus

(D} 0.75 kilogram u

11, Estimate the length of the line

segment below:
F . ~
[A] 23 grams ,
" [B] Gcentﬁmet\res ’ ¢
[C] 40 millipetres ‘
(D] . 14 pascals _ \
. Use this convérsion table fo
o answer questions 15 and (6.
12. Estimate the length of the line ;e ‘
segment below: W forl | ml _Fﬂ‘ i
X . . fl e,
"—""'{ . 1/ . /s//
(A] Wmilineires w3k | w003
» Vi o, g8 o0 1
(B] 4 centimetres ‘v 1300 101 10
[C] 4 pascals S0 . 135 | 400 14
500 /169 |0 50 11,
! [D] 23 mllllg'rams . . 600 // 2.3 60 2.0
o 700 / 281 1 .00 24
‘ o 800, 211 |/ 8 AT
SECTION D o 900/ %04 | 90 _ 30
13. The metric unit which replaces '
the fluid ounce i: / |
[A] heotare ,  :
8] pam /15, The equivalent of 480 ml is:
[C] litre / [/AI 16,211, oz,

D) millitee ¢

14. The metric unit:which replaces -

the ifich is:

/ C[B] 480M.0m,
' / (€] 1350,

;D] m8A e

‘ /
(B kilogmps A presuregage (A) centimet;re , . D o
[C] milllitres o [B] rie® B8] litre ’;‘: A / 16, Theequivalo;ntof-230ml i8:
[D] centimetres [CI" container ' (C] gam !:’ o (l g f viAl 2.0 .ﬂ.'oz.
o « (D] saales ° D) logram /‘/ [B] 780,01
5. The cotrect way to wrife twenty 10, For measuring kilopasealsyou * -, s | [C] 4505
" grannsi.sz would use a: : , [/ ' (D] 1641 bz,
[A] Wgms ™ (A1 presaure gage L 1 L
(Bl 20Gm, [B] scale ’ ‘\ ) .
(] g (C) rule § )
- ) | .

D} 0 :

'8 THe cenTen Fon vocATINA. EDUCATION

¢
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|
|
|
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TESTING METRIC ABJLITIES
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ANSWRS TO EXRCISFS AND TFST 5

{
) o \

EXERCISES 1 THRU 6 \ Exercise 10 _ Exercise 13
The answers denend on the jtems ', — :
used for the artivities, | [illliteas | Jitres kllolig:lms grams .
W | l ' g
EXERCISE ] LN - — bt
‘Currently accepted metric units.0f \ 3000 |3 J 1{ : 11000) a) 120x o) 1479ml
measurement for each uestion are 6000 | (6) | l (_‘ 38mm ) 4731 ml
shownin Tale 2. St ndardsineach . ¥780007 | 8 | - (25) [ 35000 1. - b) 26Gx5/8 ¢) 7394ml
occupation are heing established 1]4006) 114 —J . 0.4 (00) ¢) 197floz h) 197l oz
NOW, 30 aANSWArS MAV Vary, ‘ (?3 {)()0) L 73 ? l 8?9') l‘ (?99) d]‘ 321 ﬂ oL .
 EXERCISES ﬁ N R RIS LR I ‘
al lbem p) 132em 70‘0 AN :
o #3em f 02m  |_OW) | 09 | Execield
o Sdem @ J00eme 250 | (000) | &) 5m h) 0005 mg
d 68.0em hy 230.7em (100, | 047 b) 0%5litre 1) 05¢g
: 75 | (0.5, ¢).20kg i) Jem
EXERCISES 9 THRU 13 DL e k) sowm R
Tables are reproduced in total, An- Exercise 11 e) 1000ml 1) 0.005mg* P .
swers are in parentheses. —_ f) 500ml m) 01g a) 04Tltre ) 0.95litre
o | litres | milllittes] ) 150 em b) 10.16cmby d) 4.5k
Exercise 9 ] ml | , - 1016cm e) 5.08cm
metre | centimetre miJlimeEe- 8 8000 ’ '
m cm mm : 5000) EXERCISES 15 AND 16 |
1 100 ] 1000 46 | (46000) The answers depend on the TESTING METRIC AB[LITIES
5 | 12000) 32| 3782? ~ items used for the activities. L. ¢ 9. B
R I TR EXT Ud_ | ‘;g” | 2 B 0. A
T o0 | (0 2‘“3 | '“;{0' EXERCISE 17 3 C 1L B
G | 500, | 5000 ] 048] 80 gt L B 12 A
03 LU L) S—— b) 38lem §) lg4m & D M A
0.6 (60 600 grams | kilograms c) 250em. k) 10 1.6(4mby . A 15, A
0025)] 25 2 3 ke d) $Mem  10l6em & D 18 B
(2‘,]3;3' t{']%‘i'h‘) ; ]:)f; 1000 [ 4 e) T580itres 1) 379 litres ;
; A LI LR 70 | 19 () 070x  m) 047lite
25000 | 123) 32mm  n) 19litees |
(S000) | ¥ g) 06lm o) Thml . "
300 | 041" h) 10.16em : : \

\ 275 | (0.273)
. THE CENTER FOR VOGATIONAS EDUCATION ‘ , |
\ .
\ T - .
B ) ; ) - : 0
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“TEMPERATURE

Normal body temperature is 37°C. Abnormal subtemperature' 5 36°_C=an‘d Helow.

Elovations of temperature are 39°C and above,

315°C-38.0°C

- Low fever

Mild fever = 38.0°C-395°C
High fover = 30.3°C.42.0°C
I Clinical thermometers in degrees Celsius
e --:\ Dangerous fever 41°C
' ‘ .. High fever 39°C
Ak | Low grade fever ~ 38°C
Wik w1 ' Nomal temp.  31°C
Wyl Subnormal temp.  36°C
(-
ni | : .
Bath thermomete; i1 dey. ses Celsius
B0 - |
: ;'; B Hot water bottle temp. 49°C
N o Sitz bath temp. 16°C
Bed bath temp, #4°C
Tub bath temp. H°C

) :
THE CENTER FOR VOCATIONAL EDUCATION : , o
' I \\' 'S GOVERKNENT PRINTING OFFCE 1976+ 757-069/6240 Region Ho. 5-11

\
\
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH §
(* Optional)
LINEAR MASS

Metre Sticks Bathroom Scale

Rules, 30 cm *Kilogram Scale ‘

Measuring Tapes, 150 cm *Platform Spring Scale
*Height Measure b kﬁgca‘ acity
*Metre Tape, 10m - 10kg Capacity
"h'und]e Wheel Balance Scale W]th 8-piece
* Avea Measuring Grid ., s et .

o Spring Scale, 6 kg Capacity
VOLUME/CAP“CITY TEMPERATURE

. ‘

Nebghlons % oo Thermane

Economy Beaker, set of 6, '

50 ml- 1000 ml
* Metric Spoon, set of 5,
1ml-25ml
Measure, set of 3,

. 50,125,250 ml

Plastic Litre Box

Centimetre Cubes

N

THE CENTER FOR VOCATIONAL EDUCATION

The QN State Univeruty + 1960 Kenny Road * Columbus Ohio ano

- .)A

' SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by “*."

=

cotter pins, etc.

oo

moge -

o= m

thermometer

Assorted Metric Hardware—Hex nuts, washers, SCIeWS, |

Drill Bits—Individual bits or sets, 1 mm to 13 mm range
Vernier Caliper—Pocket slide type, 120 mm range
Micrometer—Outside micrometer caliper, 0 mm to 25 mm

Feeler Gage—13 blades, 0.05.mm to 1 mm range
Metre Tape—50 or 100 m tape .
Thermometers—Special purpose types such as 2 clinical

H. " Température Deyicas—lndiéators wsed for ovens, freezing/

"cooling systems, etc. . o
Tools—Metric open end or box wrench sets, socket sets, -

- pumy
| and

hex key sets

“ 1. Weather Devices—Rain gage, barometer, humidity, wind

velocity indicators

»
T

ete.

| rassiyre Gages~Tire pressure, ai, oxygen, hydraulic, fuel,

! Veloqify—Direct teading or vane type meter

- . and storing liquids

L

M Road‘\Map-State and city road maps

N. Containers—Buckets, plastic containers, etc., for mixing .
0

 Contalnets~Boxes, buckets, cans, etc., for mixing and

. storing dry ingredients

Mostof the sbovéitems may be obtained from localindustrel,
hardware, and school suppliers. Also, check with your school district's

metric measurement devices.

" ! Mensuring devices currently are not available. Substitute devices (i
may be used Lo complete the measurement task. ‘

‘math and science departments and/or local industries for loan of their

2., thermometer) -

o

Tools and Devices List

¢



REFERENCES ~ = 4

/ . ' A

Let’s Measure Metric. A Teacher’s Introduction to Metric Measurement, Divi- . Programmed Mathematics for Nurses, by George 1. Sackheim and Lewis Robins.
sion of Educational Redesign and Renewal, Ohio Department of Educa- The Macmillan Company, 866 Third Avenue, New York NY 10022, 1969,
tion, 65 8. Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50, ' 262 pages, 36,95, plper

must include check to state treasurer.
N , . ‘ , Ptognmmed text for nurses includes lectionl on metrlc system, convesions
Activnty-onented mt'rodugtxon'to the metric system dmﬁ fo{ indepen- " between metrlc and US,  metic g apothcary. Sef directin ‘
dent or group inservice education ltudy.' Introductory information about " seltdestng immed! tereinf: morcem“me,nt. 4 through socions when per
metric measurement; reproducible exercises apply metric concepts to - A formance i below standard, Pour unit practes best for mustery and revew.

common measurement gituations; laboratory activities for individuals or l t. Doos ot use cument metric notation.
poups. Templates for making metre tape, litre box, square centimetre grid. Pnctxcnl em 4 “’”‘?“‘“‘ L

Measurmg with Meters or, How to Weigh a Gold Brick ith o Meter-Stick. .'
Metrication Institute of America, P.0. Box 236, Northield, IL 60093 - METRIC SUPPLIERS

1974, 29 min., 16 mm, sound, color; $310.00 purchase, $31.00 rental, o ' ,
Filmpments units for length, area, volume and mass, relating each unit | ‘ Dick Blick Company, P.0. Box 1267, Galuburg. [L 61401

" tomany,common objects. Screen overprints show correct use of metric

t easures
, fymbols and ease of metric caleulations. Relationships among metric nstructional qulty e apes, e ticks, cubes height messures,

. trundle wheels, measuring cups and spoons, personal scales, gram/kil
measures of length, area, volume, and mass are illustrated in intetesting scales, fecler End depth fages belken thermp:meten h“ mpd‘zhﬂ:ﬁm
ind unforgetiable ways. : ' '

Metric Education, An Annotated Bibliography for Vocational, Technical and Ohaus Scale Corporation, 29 Hanovet Road, Flothara Park, NJ 47932,

Adult Education. Product Utilization, The Centet for Vocational Edu-

eaion, The Ohio Stte Univenity, Columbys, OH 43210, 1974, 149  tcionl ity nd o s s, ot “l“’“" d

pages; §10.00. | stackable gram cubes for bemnnen | s
Comprehensive bibliography of instructional materials, reference mate- _ ‘ - ] /

rials and resource list for secondary, post-secondary, teacher educnhon, : R -

and adult basic education. Instructional materials indexed by 15 occu- IN FORMATION SOURCES - .

pational clusters, types of materials, and educational level.

* American Natlonnl Metric Council, 1625 Mmchuletts Avenue, N.W, Wuhmgton,
Metrie Educat:on, A'Position Paper for Vocational, Technica! and Adult Edu- ‘ DC 2003

cation. Product Utilization, The Center for Vocational Education, The

Ohio State Univensity, Colunbus, OH 43210, 1975,'46 pages; $3.00. Charts, postens, reporh and pamphlets Metric Reporter newaletter. National

Paper for teachen, curriculum developers, and administratorsin vocw: . ' metfnc coordinating council repmenung industry, government, education,
tional, technical and adult education. Covers issues in metric education, professional and trade organtzations,
the metric system, the impact of metrication on vocational and technical ‘/ .

educat y t y A . i . " l
m:ccau::ul":::h::: ?:t;rc:::n;mu;:on for sl b educ.atxon , National Bureau of Standards, Otfice of Information Activities, U.S. Department of

Commem, Wuhmgton, DC 20234. .
Metric Handbook for Hospitals, by Douglas V. Frost and others. U.S. Metric ‘
Assocition, Inc., 1971, 12 pages, §.50, $4.50 for package of 10, pamphlet. Free and i mexpennve metric charts md publlcatlom, also lends films and
Order No. 7057, Onder fom: Tteal Schol Supply Company, 11000 South d"P"Y'
Lavergne Avenve, Osk Lawn, IL 60453, -

Handbook outlining steps neceuary for metric conversion in hospitals, Topics

covered: metric units and symbols, reasons for hospital metrication, leaming o
the metric system, procedure for hospital conversions, clinical t.bemomm:, ; | S
md metric dow with apothecary equivaleutl : . :
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