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AESTRACT | ‘§1 ‘E i)
Defigned to meet the Job—relate metyic measurement
needs of studepts:interested in licensed practical nprsing, this
1nstructlonal package ‘is one ‘of five for the health o upatlons . .
cluster® .part of a set of 55 packages for metriC instructiom in '
“  different occupaticns The package is intended for _students who’
' already know the occupatlonal terminology, measurement terns, and
tcols currently:in use. Each of the five units in this instructional
package contains performance 9bjectives, learning activities, and ’
supporting ipformation in the form of text, exercifes, and tables. Imn
addi éon, sudyested teachlng techniques are included. At the back of
the package are bjectlve based evaluation items, a page of answers ”
to the exercises d tests, a list of. metrlc materials needed for the
v activities, refereandgs, and a list of. suppllers- The material is
o designed to accormmoda a variety. of individual teaching and learning - -
" styles, e.g., inderendent study, small group, Or whole-clasyg -

-~ activity. Exercises, are intended to facilitate eXperlences with,
measurement 1n=truments, tools, and devices used_, in this oCcnpatlon~
and job-related tasks of estimating and meagurin 3 Unit I, a generil
introquction o the metric system of measurement, provides informa

. hands-cn experiences for the students. This unit enables students to~
become familiar with the basic metric units, their symbols, and
measurement instrumentg; and to develop. a set of mental references Y
for metric values. Thé metric system of notation also is explained.
Unit 2 provides the metric terms "which are used in this ‘occupation
"and gives experience with occupational measurement tasks. Unit 3
focuses on job-related netric equivalents and their relationshdps®
. Unit 4 provides experlence with ofecognizing and using metric.
instrumerts and tools in occupatlonal measurebent tasks. Itnalso a
provides experience in comparing ‘metric and customary measurement
instruments. Unit 5 .¥s designed to give student practice in i
ccﬁveiglng c&ﬁtomary and metric measuremepnts$, a Skill ‘considered
usefu durlng the transiticn to metric in each oecupation. (HD)
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_TEAfCHING AND LEARNING

THE METRIC SYSTEM

[

/f” This metric instructional package was designed to-meet job-related .

metric measurement needs of: students. *To usé this package students
should already know the occupational terminology, measurement
terms, and tools currently in use. These materials were prepared with

 the help of experienced vocational teachers, reviewed by experts, tested

in classrooms in different parts of. the United States and revised before -

| drstnbutron . o

1 Let the frrst expenences be lnformal tc( make learmng the metric,

* 3. Students wil learn qurckly to estimate and measure in metnc units

/ .

Each of the five units of instruction contains perfohnance objec:

tives, learning activities, dnd supporfing information in the form of
text, exercises, and tables. In addition, siggested teaching techniques
are included. At the back of this package are objective-based evaluation

) 'items, a page of answers to the exercises and tests, a list of mettic
- materials needed for the activities, references, and a list of suppliers.’

Classroom expetiences with this instructional package suggest the
following teachrng learning strategies: '

system, fun. ;

N

2. - Students leamn better when metrrc unlts are compared to familiar

‘objects. Everyone should learn to “think metric,” Companng

metnc units to customary units can be confusing.

" by “doing."

"4 Students should have experience with measuring actlvrtres before

gettrng too much mformatron 5
Y& »

5. Move through the umts in an order whrch emp’hastzes the sim-
plicity of the metnc system [eg length to area to volume).

6. Teach one concept it tite to avoid o\terwhelmmg students vhth \

too much matenal

Unrtl is 4 general introduction to the metric system of m%

' ment “which provides informal, hands-on expetiences for the studen

5

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

units, $heir symbols, and measurement instruments; and to developa
set of mental references.for metricvalues. The metric system of nota-
o™ s explained, -

f

IText Providad by ERIC.
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Using These 'Instructional Mate.rials"'-l‘-

Unit throvrdestthe metric terms- which are used in this occupatton
and gives expene(rte\wrth occupatronal measurement tasks.

Unit 3 focuseson ]ob related metnc equrvalents and their relatlon
ships.

o

. |‘)
, L

[
Unit4 provides ergpenence with gecogmzmg and using metric
mstruments and tools in occupatronal méasiirément tasks. It also pro:
vides.experience in comparing metnc and customary measurement in-
struments o o

‘ Umt5 is designed to give students practice in converting custom-
ary and me metric measurements.: .Students should learn to “think metric”

and avoid comparing customary and metric units. However, skill with -

conversion tables will be dseful durrng the transrtron to metnf ineach .

occupatron | o oo

5,

This package was designed to help studets leam a core of knowl

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

exercises facilitate experiences with messurement instruments, tools;
and devices used in this occipation and job-related tasks of estdnatmg

and megsuring. -

Thi: ‘mstructional package also was designed to accommodate a
variety of inct vidua) teaching and learning styles. Teachers are encour-
. aged to adapt these materials o their own classes. For example, the
“information sheets may be give to students for self:study. References
may be used & supplemental resources’ Exercises may be used in inde-

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

materials ban be expanded by the teacher, -

Gtona S Coop P .

~Joel H. Magisos
o Editors

. | Y
P Y

Th ‘publicaion was developed pursuant 10 contract No. OEC-0-74-9335 with the
Bureau 0f Oceupational dnd Adult Education, U S. Department of Health, Educa:
tion and Welfare. However, the opinions expresied herein do not necessarily
reflect the position or policy of the U.S. Office of Education and no- official
endarsement by the U S Office of Education should be intec‘red.




SUGGESTED TEACHING SEQUENCE

- 1; - ‘These introductory exercises may require
two or three teaching periods for all five -
areas of measurement,

2. Exercises should be followed in the otder
given to bestshow the relationship
 between length, area, and volume,

3, Assemble the metric measuring devices
‘(rules, tapes, scales, thermometers, and -
. measurh:}g containers) and objects to be
measured, '

"4, Set up'the equipment at work stations
for use by the whole class or as individu..
alized resource activities.

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

6. Present information on notationand -
make Table 1 avarlable .

¢

7. Follow up with group discussion of
" activities. | K
(N pra '
. T .

¢
*Other school departments may have devices which
can be used. Metric suppliers are listed in the reference

section,
. ¢

THE CENTER FOR VOCATIONAL EDUCATION
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'The student will demonstrate these skills for the Linear, Area, Volume or Capacky, Mass, and
Temperature Exercises, using the metrrc terms and measurement devices hsted here

A\

EXERCISES
sk 0 | x A
‘ "l _ | Linew - Ao Volume or Capacity Mas Temperature
, : R IO PV B B I U B X
1. Recognize and use the thillimetre (mm) | square [ cubic centl ' gram (g dezreeCelriul
. unit and ils symbal for: . | contimetre i (em’) T, i°c)
: centimetre (¢m) (cml) kilpgram  (kg) -
2. Select, use, and read the R cubic metre C
approptiate measuring metre  (m) square L ] (m*)
instruments for:" melre
o/ (m®) liee () .
413 Sireorshowa | . ; R
physical reference for: millilitre {ml) '
4, Estimate within 25% height, width, or thearea of | capacity of the mass of obje‘cu the rempemure o
. 0f the actua! measure length of objects agivensurface| containers in grams and kilo: the air or a liquid
b | rams
. Red correctly metre stick, metric measurements a kilogram scale | A Celsius thermometer
. Lape measure, and an graduated and & gram scale
metric rulers volume measur-
| ing devices ’
l ‘.‘, . : / [ ?‘ ) ¥
. l ’ " , <
. | '
RULES OF NOTATION o e

1 Symbolsare not capitalized unless the umtrsaproper name(mmnotMM)

I- Symbols are not followed by periods (m not m.).
Symbols are not followed by an ¢ for plurals (25 g not 26 gs).
A space separates the numerals from the unit symbols (4 I not 41).

Spaces; ot commas, are used ta separate large numbers into groups of three
digits (25 271 km ot 45,271 km).. - ( .

o e o bO

6. A zerq precedes the decimal pomt i the number s les than one (0. 5 gnot 5%9. .

7. Litre and metre can be spelled either with an te or -¢r ending, o
' - a . : ' \

' ‘ !
e S -

E— . |
Information-Sheet 1

|
i
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METRIC UNITS, SYMBOLS,-AND RE\FERENTS
\‘ " ) . E
- Pj . / / "
Quantity Metric Unit Symbol { Useful Referents
'Lengthl millimetre mm( Thickness of dime or paper
' s “clip wire ¥
. centimetre "fem Width of paper clip
Mekze m | Height of door about 2 m
.| kilometre 12:minute walking distance
Area square Area of this space
' | centimetre ' em?
lquafe metre m’ Area of card table top
hectare .| Footbal field including sidelines’ | -
; ‘| and.end zones B
| Volume and. | milllitre m | TewpoonisSm i %
| I | Alitle more then 1 quat *
' -,
cubic . o
: | centimetre e’ Volume of this container
l ' . In
3 T ‘
, cubic metre m: | Alittle more than a cubic yard
Mass milligram :ﬁlg‘ Apple seed about 10 mg, grain of
, salt, 1 mg
fram \g Nickel about 5 g
. o, g , o i
o kilogram . 2 lq_ ) WebstenCollemte*)njch‘onny .
' ‘metric ton Ly ’
(1 000 kilograine °, |t/ Volkswagen,Beetle ¢
1 et e —— y "

METRIC PREFIES

Multiples and
Submultiples

T |

| Base Unit 1 = 10°

{: 0.01=10"

0.001= 10"

1000 000 = 10°

012107

;’% centi (dn’ﬁ) o 4lc‘
L . \ \ .
milli (mil'}) ‘m'

10000001 =107 | micto (mikio) | ‘.

100:10° [ ko). | &
100=10° | hecto (8Kt5) |, hee
10:10' [dhaikd) | b

A

deci (des) d

mega (m!’gk_)_/ M|

Table -
;

3

b

'
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LINEAR ME{\SUREMEN\T ACTIVITIES

Metre, Cetimetre, Millimetre |

1. THE METRE (m) '

w

Q .

Pick‘up one of the metre

 sticks.and stand it up on the

floor. Hold it in place with
one hand. -Walk around the

stick. Now stand next to

the stick. With you ther
hand, touch yourss . where .
the top of the metre stick
comes on you,

THAT IS HOW HIGH A METRE IS,

2

Hold one_arm%Tlt straight
at shoulder height. Put

the metre stick along thig™ *
. armuntil the end hits the -

end of your fingers. Where

‘\/ is the-other end of the

THAT 1S HOW LONG 4 VETRE S

metre stick? Téuch your-
selfat thatend.. * = A

. .

"THE CENTER FOR VOCATIONAL EDUCATION

" A DEVELOP A FEELING FOR THE SIZE OF A METRE .
. N .

3. Choose a partner to stanst
‘at your side. Mo‘ve‘apar%
50 that you can put one
. nd of a melre stickon -
- your partner¥shoulder
~ ¢ and the other end on
" your shoulder, Lookat - -

. the space between you,
THATIS THE WIDTH O A' METRE!
:r ¢ J

B! DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

“ N - .
Now ﬁau will imprgve your ability to estimate in metres.

\

Remember where the length and height of a metre was On your

body.

]

‘ For each of the follo\wing items: *

’

'Estlmate the size of the items and wnte\;:&Ntlmte in the

ESTIMATE column. Measure the size with your metre stx%

and write the answer in the MEASUREMENT column.

1 i

Deeide how'élose your estimat was to the actuakmeasue, If
your estimate Was within 25% of the acpual neasure you are a

“Metric Marvel K
- '  How Close - -
N ' " Etimate Measurement Were You?
' m), (i) R l \
Helght of doorknob "~ \ - .
from floor. ' G

| = .
fZ & Height of door, e K

Length of table,

4. Widthyf table.«
5. Léngth of whof

this room. ¢

6. Distance from
- you o wall : A

\ S

Exercise 1 11
(continued on next page)
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1, THE NTIMETmE(cm) oL e m THEM]LLIMETRE(mm? oy Ay v
' ‘\ ; \ —" ‘ ) ‘-’F - ] 0 Iy !

+ ¢ . ‘Theré are 100 centimetreSin or metre If there are4mgfreé and
3 centlmét{es youwnte 403 cm [[4 X 100 cm) t 3 cm 400 cm

There are ﬂulhm@tres in on@cenhmptie When
~ 2 ceftimetresand Smllhmetres ybu write 25 mm [(2 x 10 mm) '

A} ;2 "
?meaqurpmgn s

X +3cm ¥ \ " ,+5mm= 20mm’r5mm] Thereare}OOOmmmlm
b )
A DEVELOH FEELlNG FO/HE SIZ'E\QFACENTK’[ETRE ’ LA DEVELOPAFEELING FOR THE SlZE OF HﬂLLlMETRE
(4
‘ oo \& 4 R , N . . . *
oy H%ldtrle metri rueragamstthe width ofyourthumbnall ; . Usmgaruler marked In mxlhmetres measue: * | .
‘ I 3 PF
How will s —,—m ' oL I » 1 Thlclymess rof hpaperchp wue S mm
£ e : .
“ ';2 Measureyou;humb from the first ’go‘}nt lo theend Pl S0 g Thicke ss/o f&y\our fmgemall m
. . ﬂM ‘ . ’ SR " ) \ '
. W PR /
3; Usethe&metrlcruler to find the Width of yourpalm 3 \athofywrﬁngernaxl o ‘mxrn R
Yoo 2t | 4 Digmetet (widtt)ofacoin. * *" ____mm (-
A --Measure )'rour-vindei Or»poi‘ntmg’finger'. How long-is'it?' ‘ "+ 5, Diameter (thldmess) of four pencxl .
Y tm . : ‘ v . 6. “Width of apostagestamp.. U “mmo
. 5. o Measure yourrwnsththatape measure. What is the distance - H ‘
o aroundit? __em u o | |
LA th‘\tapw‘m“f" o find your Wit sz —mn 'B. DEVELOP YGUR ABILATY TO ESTIMATE IN MLLIMETRES
B. DEVEL@P YOUR ABILITY TO ESTIMATE IN CENTIMETRES* : You are now reédy'tb estimate in millimetres. For each of the
. Pf S , " following items, follow the prgcedures used for estimating in
) Xo enowreadyto estimate in centimetres. For each of the metres, ( , . e
. following items, follow thepYocedures used for estimating in | ’ ' How Close
metres. - - R A | . Etimate * Measurement Were You? -
@ - ~ How Close - © 7 (mm) (mm)
‘ S Estimate.‘&asurement Were You”\ -+ 1. Thickness of a :
, P © fem) (cm) . T nickel
L s Llength gfapaper . . : 2. Diameter {thickness) , )
o . — + - ofabilt
2. Diameter{width) . :
of a.coin. | ~ 3 Length of abolt..
i Widhota 4 zﬁdtah olastes
" postage stamp. ‘ L= %PP : ‘
5. ==Thickness of a board
i Lengjh ot = or désk top.  # - . .
pencil, - o 4 , ‘ ,\q
5. Width of a sheet 6. Thickness Of-?- / S
butten. ’
of paper T
N S 4 . ¢« ‘
WA THE CENTER FOR VOCATIONAL EDUCATION ' . R Exercise 1
- Q . i

b 13
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' AREA MEASUREMENT AtTIV]’T‘lES \ B DEVELOP YOUR ABILITY T0 ESTIMATE IN SQUARE
', L dax : Lo  CENTINETRES -
Square Centimetre, Square Metre =, * -, “EE .
3 M ) & .' -
' - ] S i Yol are now readj to deyelop your ability to estlmate -
n .in square centimetres,. - , :
VHEN YOU DESCRIBE PHE AREA OF sorémmc YOUME -, T | ,
* SAYING HOW MANY gdU ARES OF AGIVEN SIZE IT TAKES TO ‘,‘ ‘ ?emember the size efaguare centlmetre For each of the
CQVFR THE SURFACE. . i Dy {" . ollg;nng items, follow the procedures used for estimating in
' ' ; v ot " u o . ’ . meres ‘
'L THESQUARECENTBETRE(et') '\ =~ /% SR How Close
, X )\t o / ) o : ' l'Estumte Measurement Wete You?
" A DEVELOPAFEELING;FORAS}QUARECEI‘}TIMETRE V : . , (cm’)x//cm’) ' .
! . ‘ K . o ' A
* 1. Take a clear plastic gnd or use the grid on "page 6. // "1 Index cerd. ’ T A —
§ ’ Lo ; U . i . . '
, L Measure the length and width of ofie of tbgse small - 2. Book cover. , " :
oo squares w1thaceg€t1metre ruler. l. s Photograph. . .t ¥
. \ N K ¥ ) ‘h . ’
R THATIS ONESQUARE CENTMETRE & Vindowpaeor ; O
$ , | Y delk top. C - - —
' 3. Place your fingemail over the grid. Abouthow many . ¢ c -
. squares does it take to cover your fmgemall" | %f
T o . «i
e o / IL THE SQUARE METRE(m) L
4. Place a coin over the grid. About how many squares ‘
does it take t cover the coin? ____ont A\FJEVELOP A FEELING FOR & SQUARE METRE
5. Place a postage stamp over the grid. About how many .o
squares does it take o cover the postage stamp? 1. Tape four metre stlcks together tb make a square which
) \ / ; © s one mefre long and one metre wide, N
6. Placean envelope..over the grid, “About how many f 2. Hold the square up with one side on the floor to see hoyj
squares does it take to cover the envelope? . bigitis. :
. cm’\ ' : : " 3. Place the square on the floor in a comer. Step back and
7. Measure the length and width of thé envelope in centi- . " look. See how much floor space it covers.
meies. Lenth Som;width_____em. 4. Place the square over a table top or desk to see how
R Multiply to find the ared in square centimetres. . Lo much spac:%iovers _
emx em=___cm. How ' | .. ' ,
close are the answers you have in 6. and in 7.7 | - 5. Place the square against the bottom of a door. See how
A ‘ ‘ X ~+ mucHof the door it covers. How many.squares would it
- N tyke to cover the door? ___. m? ‘
R ) o THI IS HOWBIG A SQUARE METRE .3
THE CENTER FOR VOCATIONAL EDUCATION - . j\ - ) Exercise 2
o Ce oo | (continued 6n jext page)
Q . . . . +
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Qﬁ? w : - ,‘? ;
B... DEVELOP YOUR ABILITY T0 ESTIMATE N SQUARE CENTIMETRE GRID
+ . METRES : ,
. N . .
. \Yéu are now ready to estimate in square metres Follow the , -
procedures used for estimating in metres, * - S
R giimetes.” | J
- How Close A %
" " Estimate Measurement Were You? o |
| (m)  (m') aE [ ] :
1 DOOI‘. . ' " A \‘ " ‘ )
) vy \ -
-+ 24 Full sheet of : & ‘ v
.j l newspaper. ot il
3, C}'nalkboard or S S HW,
bulletin b | _ A
 buleti oaxh‘* . - '9
3 Floor . .
) [ ‘ b A D )
5. Wall /7 v P I ok
6. Wall chat or pgsgér. 74 S ; ' 1 /’,
7. Side of file cabinep” o .. -\‘ Jal
Lo/ NEE
v | | / ! ‘
TN
1 L
o
.\ . [l
Exercise2

¢
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VOLMEMEASUREMENTACTMITES - b
* Cuble Centimetre Lite, Milire, Cubie Mete - .~ .
. “ f " . ' W " , " | R

THB CUBIC CENTIMETRE (em’) T

' g ) B. DEVELOP YOUR ABILITY T0 ESTIMATEINCUBIC 7
A DEVELOPAFEELING FOR THE CUBIC CENTI@RE CENTIMETRES o~
Ll ..°P‘°k up a colored plastlc cube. Messure s lengh, . Youare now ready to developyour abllity to estlmate
| {bheight,,and widthin centimetres. . . * i cubic cenfimetres. - , ,
(4 THATISONECUBICGENTDETRE! N | e |
: < oo T .Re er the size of a cubic centimetré. For each of
9. Find the volume of a plastic litre box. f - rb‘fi .+ the folowing 1tems, use the procedures for estimating in 'j
. o o metres S
’ ) a. Place a ROW of cubes against the bottomgtone side o, : - -How Cloee _ /
- _of the box, How many cubes fit in the tpw?______ . Estimate | Maasure;nent Were You?
b, Place another ROW of cubes against~' adjoining side ™~ BT (c:n")- (em’) v
(,, of the box. How many rows fit inside the box gl Index cardfile » |
to miake one layer of cubes? . D s >
. How many cubes in each%en.v9 : » 2. Freezer container. . ‘ e
<4 . . ’
) ©*  Howmany cubesmthe layer in the, bottom of the \\ 3. Paper-%jp box.. — A — |
| R C.{f— & . 4, Box of staples. e e -y
e StandaRQWof cubes up against thes1de of the | e e
‘ Howmany LAYERS would fltmthe box? ______ —_— H TH.EL]TRE (l) ' ’/ - o '."%- ,
, " Howmanycubesnneachlayer’__;___. R A T
// How many cubes fit in'the box altogether? _* . A DEVELOPAFEELING FORALITRE o
R THE VOLUME OF THEBOX S ____. CUBIC ’ L 'Tai(eaone htrebeakerand fill it thhwater |
é% o  CENEIMETRES. ' ' 9, Pourthe water into paper cups, fllhng each as full as you
de Measure the length, width, and height of the box i i \ usually do. How many cups do you fll?
. centimetres. Length ______cm; w1dth____cm. ) .
height_-__om. Viltiplythese numbers o frd ~  THATISHOWMUCH IS IN QNE LITRE! \
- the volume incubic centimetres., . X Fill the lite container with nce |
T by cmy m=. ﬁmj- | Y THATIS HOWMUCHIT TAKESTOFILLAONE
Are the answers the e inc.andd? * LITRE C CONTAINER' ey
~—_— ' . ' ' | | ;
a ’ / . N ) . : ) L
mmmnm;ﬁocmouu:mnou O | S LS B Exercise3
- o , e ‘ ' o L (continued on next page)
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Y

m THriMrquerRE (m)

)

TherearelOOO mrlhhtresmone fire.- 1 00

!

B DEVELOP YOUR ABILITY T0 ESTIMATE LITRES
\/] You are now ready todevelop‘your abrhty to estimate
| litres. ToaTite two and one-half litres, you write 3 1'or -
* 2.5 litres. To write one-half Iitre/you write 0.5], 0r 0.5 J

‘litre, To write tio.and three-fourths ltres, you write

2151, or 2.75 lires / W,
For each of the following ibems, use the procedures for l
gstimating in metres , | How Close
V. Esfimate Measurémen,  Were You?
| ; (| () .,
1. Medium-size - Y
freezer container. ‘
‘Large freezer |, A
. container,
»
3. Small freezer \
. container, 4 \ o’ _
4t Bottle or jug. f . "" ";

L

A DEV ELOP A FEELING FOR A MIL ILITRE [
. vy

3. Fill the Fml ‘oonwrthnce

\1 Exammeacentrmétre cube Anythmgwhrch hoIJs
1 em? holds 1 ml;

1

L
. spoon into your hand. {Carefullypour the rice intoa-
. small pile onasheet of paper.

o THATIS r;rowuuprr ONEMILLILITRES)
Wrt rice mtoanother

/':@.‘

jle on. the ghtee}, of paper.
HATI$5 MLLILITRES, OR ONE IE u&rooul

ili the 15 ml spon wrth rice. Pour the rice mtoathrrd
jgrle on the paper,’

THATIS 15 MILLILITRES, OR ONE TABLESPOON!
THE Cﬁﬂ ‘ \4 o

oy

ER FOR VOCATIONAL EDUCATION

®

R

\@A

Fill a 1 millilitre measurmgspoon with nce\Emptythe L

IV, THE CUBIC METRE ()

e

IR
uuvuro%vt)uu ABILITY TO ESTIMATE IN MILLILITRES

You are now ready to estimate in millilitres, Follow the

procedures used for estimating metres.
How Close
Lstimate Measuremengs Were You?
S TR N
Small juice can, R .
e
Papercuportea 4 L
cup. ' IR
Soft drink can.
Bottle. —_
4

/

Vv K

A DEVEL P A FEELING FOR A CUBIC METRE

!

!

uu Lltre.” Half é} Lo

4

. 1y Placeaqne metre square ordIthe floor neg{tto the wall /

3 ,Tf

§
2 Measure a r;rztre UP the wall.

3. \‘Plcture abok that vhd fit info that space.
T HAT ISTHE VOLUME OF ONE CUBIC METR P

/

B DEVELOP YOUR ABILITY TO ESTIMATE N (}JBIC METRES

| for each of the followmg items, follow the estrmatrng proCed

ures Uged before

2 c‘:‘" v HowCIose | ’
‘.f vvvvvvv ' Estunate Measurement Were You? .
) @) |
'-\.‘, t .,,.».,,,.1' - 'ojﬁqe(i.esk. -
2. File cabinet. i
3. Small room.
Wk . S
LT
v |
4 .,

K4

" [Exercised
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)
¢

>
1



k\_/ " i)
™ The mass of an object is a measuré of the amount of matter in the I 4 Mass
object. This amount i always the same unless you add or sybtract some - & ‘ kg) j
‘matter from the.object. Weights the term that mest feople use yhen + ~ Y , .
they, meammass. The weight of an object s affected by gravity; the L lkiogambox, . = . /
"2 mass of an object is not. For example, th 7we1ght ofapesononearth Textbook, ¢ - '
might be 120 pounds; that same person's'weight on the moon gould be \ o
20 pounds. This difference is bicause the pull of gravity on the moon 3.~ Bag of sugar, —_
“isless than the pull of grawtyo earth. Apersonsmass on the earth 4. Package of paper. e
and'on the moon woqld be the &me. The metric system does not c Y R
Measure Weight-it meastres mass, We will use the term mass here, - L% oW ms. — S "
] ) '

I S S iy
+ Mesiolngnis . H DIVELOPYOURBILITY O ESTIMATE INKILOGRAIE

Thesymbol fork1logram1s kg, o “\x‘. S .
" There are 1000 ggnsin one kilogram, or1000g lkg ~ Forthefolowingitbms. ESTIMATE Yhe mns\_fthe object in
kilograms, then use the scale or bala¥ee to find the exact mass
Halfakllogram can be wnttenasi‘oﬁg,orOSkg - "+ of the object. Wite the exact mass in theMEASlfREMENT _
_'/ - Aquarter of akllogram can be writtep as 250 g,0 0251N - ” ‘column. Determine how close oumﬁpmatels :
Two and three- fourths kllograms 1 wf}»tenasz 5 kg. A ‘ " HowClose
. P * Estimate Measurement Were You?
el (kg) *  (kg)
L THE KILOGRAM(kg) | | _
_ v ‘ 1. Bagofrice. ' : o
JDEVELOP’A FEELING FOR THE MASS OF A KILOGRAM ) 'Bagofngﬂs, B / ‘o
Using a balance or scale, find the mass of the items on the table,. - 3. t;gfz&rsg or . 6{
Before you find the mass, notice how heavy the object feels” " R :
and compare it to the reading on the scale or balance. “ 4 Another person.

5; A few boaks.

%&tmumvxmmn AN . t. | . Exeréise 4
' ‘ L " (continued on pext page)
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J&P;THE GRM\(g) o .
., A DEVELOP A FEELING FOR AGRAM

N

”,

1. Take a colored plasti¢ cube. Hold it in your hand.

Shake thé cube in yoor palm as'if shaking dice. Feel the :
- pressure on yobr hand when thecube is in motion, then -
)vhen it is not in motion. '

|THATIS HOW/HEAVY.A GRAMIS!

p

-+, w

5 A2 -akeasecom’:l cube and attach it to¢he fist. Shake the
#~Cies in first one hand and then the,other hand; rest

the cubes near the tips of your fingers, movmg Iy

" hand up and down, /

THAT 18 THE MASS OF-THO GRAMS' '

" '3, - Take five cubes in one hand and shake them around{
) TgHAT IS THE MASS OF FIVE GRAMS'

)

8

‘:'B

o

9,

DEVELOP YOUR ABILITY TO ESTIMATE II‘} ’GRAMS

You are now ready to improve yﬁ}m\lhty to' estmmtz in

irams. Remember how heavy the 1 gram cube i i “how heavy

the two gfam cubes are, dnd how heavythe fivegram cubes

are. For eactf the following items, pllow the pro@edu;es N
used for estlmatmg in fnlqgrams' ' |

, L L
' . HowCie. é
, Estlmate Measurement  Were You?
R ,“'~'(E) @ ¢
) l/Two thumbtacks _/ . ° .
Pencih - . LN, 8
. ° U, . {':. &
Twopgge letter N ]
and envelope, L
Nk, [
5, Apple. ‘ . |
6. Package of . )\‘.’ o g X
vtk L
. 7 X 0
§ ' °



TEMPERATUREMEASUREMENTACTIVITIES L
Degree Celsaus T S
s~ N S
I DEGREE CELSIUS(C)  * ﬁ
‘ ' . B .DEVELOP'YOUR ABILITY 10 ESTIVATE IN DEGREES
 Degree Celsius (°C) is the metric mieasure for temperature. CELSIUS ‘

.. Foreach item, ESTIMATE and write dowihow many degrees
/ Celsius you think it is. Then mieasure and write the MEASURE-
MENT. See how close your estimates and actual measure-
‘ - ments ‘are
1.. Find 0 degrees | : How Close

. WATER FREEZES AT ZERO DEGREES CELSIUS 0°0 Beinate  Messwrement Were You?

. \ ('C) (°C)
WATER BOILS AT 100 DEGREES CELSIUS (100°Cls 1. Mx some hot and
__ Is‘the “ cold waterina’
. - container. Dip your . o
£ | ~finger into the '
3. Put son hot waterfromthe fauce Mntamer Y S .wa%er. - ' . ‘ ,
. Find the temperature. °C. Dipyour finger ' - —_—
quickly in and out of the water. Is the water very h\gt, £,

A. DEVELOPA P‘.E’E’HING FOR DEGREE CELSIUS

Take aCelsius thermometer. Look at the marks.on it

2. ' Find the temperathre of the room.
b2 room&ol, warm, or about right?

2. Pour out sonv of

o’ hot, ot just warm? |  the water. Aad some .
| . _ o | \ hot water. Dip your
4. Pub some cold water in a container with a thermometer. fmgerguxckymto :
Find the temperature. _____°C. Dip your fingerinto the water, | | . .
the water. Is it cool, cold, or very cold7 _ : _
S 3. - Outdoor tempera- _
‘5 Bend yourarm with the inside of your elbow around the toe,
' bottom of the thermometer After about three minutes T
find the temperatre. °C. Your skin tempera- 4. Sunny window sil.
ture is not as high as your body temperature, =~ 5. Mixoficeand water. _/
CELSIUS (37°C). . | e foor <4 ®
AFEVER IS 39°C. o .1 Temperatweat | ﬂ
© AVERYHIGHFEVERIS40C. . - - cellng -
| C R B
THE CENTER FOR VOCATIONAL EDUCATION .' L A Exercise 5
«“. P | . 27
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I
UNIT ¢}

OBJECTRVES

s | ,
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 ocguba-
tion, sel%;gtf the appropriate metric unit
and messtirement tool.

4

SUGGESTED TEACHING SEQUENCE

1/ AssbreblBmetric measurement tools (rules,

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

2. Discuss with students how to read the
tools.
.
3. Present and have students discuss
? In?ormation Sheet 2 and Table 2.

" 4, Have students learn occupationally-
related metric messurements by complet.
ing Exercises 6 and 7.

5 Test performance by u'sing SectionA of
“Testing Metric Abilities.”

'METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. Large corporations are already using
metric measurement to coni'pe’fe in the world market. The metric system kas been used in
) various parts of industrial and scientific communities for years. Legislation, passed in
1975, authorizes an orderlﬁransition to-use of the metric system. As businesses and
industries make.this metric changeover, employees will feed to use metric measurement
in job-related tasks. ' R
. . B! \
Table 2 lists those metric terms which araqnost commonly used in this occupation.
These terms are replacing the méasurement 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 ta.the list of uses beside each metric term.

)

) 4
P

¢ Information Sheet 2

!

L]

29




' METRICUNITSFOR LICENSED PRACTICALNURSING o

Quantity - Unit . Symbol - Use ' g 0 {
— . : ’ -

Linear dimensions ' eer{timef?e o . . Orthopedic apparatus, anatomical part measurement, S

H v height/length of patient ' '

T ﬁllim'féﬁe L ‘ pmo, Anatomical measurement, dressihgs, needle size, tubing ‘(J
Surface dimensions  ‘ squa:é.centimetre m? "~ Decubitus protective de¥ees, pharmaceutical ointment | ;"
. {\ v o | J : L
( Fluid flows , mi!lilitres per minute ml/min , Fluid consumption ratio-lV, sump pump, specific irrigations

o | ) ,

Mass milligram mg ;o Pharmaceutical measurements
.f gram . : g . Pharmaceutical megsurements, body mass of <hildren
v | lilogram I Body mass;-orthapedic traction weights : o ,
T - R :
*Volume and capacity - cubic centimetre em’'(cc.) @ ~ '
[ and O measurements, intramuscular injections, pharmaceutical
L ' . megsurements* -
millilite \ml ot
litre. 1 r ‘ 1 and O measurdments, oxygen administeation, [V )
4
! 0
Temperature ‘ degree Celsius C Body temperature, baths, sterilization '
¥ v J
; S . ~z‘=' :

**Pressure . };ilopascal i ckPa Central venous pressure, oxygen flow , :

o ’
\ W

*Note: Medical symbol for cubic centlmetre will probably remain cc. (cm ). Also, cubic centimetre (cc.) and millilitre (ml) will be used interchangeably.

© #The American National Metric Councll is currently consldenng recommendahons to measure body fluid pressures in kilopascals, but measuring pressure in mm/hg
will probably continue. . \

[

v
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o . %’_‘ . ‘
TRYING OUT METRIC UNITS o
To give you practice with metri units, first estimate the measure- | . : , » | Estimate Actuﬂ
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. Drinking cup

correct metric symbols. The more you practice, the easier it will be.
' 17. Milk carton

Estimate Actual , . —=
18. Large suction container ‘

!

Length .

1, Abdominal dressing pad 19. Emesis basin

)

2. Imigation tubing. 20. Syringe & N
‘3. Your height 21. Specimen jar \
4 Neade i ‘ ' , - 2. Disposable medication cup |
5. Head circur,nference‘r . \ : M‘ ‘ —_
GEEET T | | e | |
| \7? Length of scissors ‘ 24. Emesis basin 3 |
U. 8. Calf sircumference 25. A},itfe of water
9. Abdominal girth | | 9. Demonstration drgll \ ;
Aréan | 21. Yourself | \ , ",\
10. Palm or hand surface ' ‘ '
' 11, Draw sheet o | 98¢ Fellow student ‘\ .
| N ;
3 '!12.vSheet ofpper Ter.n;;ra&gifseu | A / -

13. Small gauze pledget
‘30. Fellow student .

14. Large gauze pledget - g . :
g . 31. Cool tap water - R

< Volume/Capacity
'15. Drinking glass

MC&NM FOR VOCATIONAL EDUCATION , Exercise 6
€) ‘ _‘ . .

‘\ . " | ' > 33

32, Hot tap water




NURSING WITH-METRICS

R

[t is dnfportant to know what metric mebsurement to use. Show |,

' what_meaé&emént to use in the following situations.

-y
Wy
L]

“ L Capacjtg of a hot-water bottle

17,

Mercury column of clean thermo-
meter when removed from container

18,

Tempetature of water for enema

7 T
2. Vo]um@"of bedside pitcher

19, 'J‘Femperature of an aquatic pad

3. PO.fuidintake 20, Ambupt ofslution s fr
' 7 ) ¢ bladder installation
4, Length of tractionropes - e
' ' ‘ — 91.  Temperature of water for saline solu-
5. Length and width of crutches tion used in colostomy irrigation
6. Length an width of foley catheter : 92, Oxyg[en flow for a canula
7, Circumference of calf . u ——J—"-* 23, Normal central verious préssuré range

8. Circumference of abdominal girth

9, Temperature of water for bath .

£

10. Temperature c'?f water for sitz bath

11,  Imigation amount for catheter

19, Oralmedication -

13. Temperatﬁre of water for warm
moistsoaks

14, Distance fo place heat lamp from
 patient o

" 15, Amount of watern tub

16.‘ Teméeiature of water-fora
lower intestinal imigation

[

|

THE CENTER FOR VOCATIONAL EDUCATION




UNIT

f +'s OBJECTIVE

“ll“ur IR

The student will recognize and use met-

ric equivalents.

[}

- @ Given a metric unit, state an equivalent
in & larger or smaller metric unit.

" SUGGESTED TEACHING SEQUENCE
1. Make available the Information Sheets
(3 - 8) and the associated Exercises
'(8 -14), one at a time,

2. Assoon as you have presented the -

Information, have the students complete

each Exercise,

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

c?v‘

4. Test performance by using Section B of

“Testing Metric Abilities.”

METRICMETRIC EQUIVALENTS
- Centimetres and Millimetres
— '/:, =
ﬂwmuu TR T
1 4 5 6.

2 34 5 6 12 3

~

Look at the picture of the nail nex gl:o the ruler. The nail s 57 rmm long. Thisis 5 em+ 7 mm.
There are 10 mm n each cm, 50 1 0.1 em (one-tenth of a ceritimetre). This means that
mm = 07cm 057mm = 5em+ T mm

=Hem+0.7cm

= 8.7 cm. Therefore 57 mm s the same as 5.7 cm,

——__mun. Since each
em. So, the paper clip'is

. Noly measure the paper lp. 1t i 34.mm. Thisis the same 353 cm +
milllmetre is 0.1 cm (one-tenth of a centimetre), 4 mm =

d4mm=3cm+4mm :
=3em+04em - b
N/ 34cm This means that 34 mm1sthesameasS4cm

Information Sheet 3

i3 ‘.}"“‘ EE
W |

J

No§v you try some, | | , e
a) 2%6mm= em e) 132mm = cm
b NG83 mm = cm 1) 802mm’ = m \
¢) 9¢m em  g) 1400mm = cm

d) 680mm = o cm h) 2307Tmm = e cm

.
. "
R e 5 [ S
« L T T T B OO I Ee LU TIPS “y

i



7
Metres, Centlmetres, and Mllh%netres
\ o

There are 100 centimetres in one metre, Thus,

2m= 2x100cm= 200 cm,
"l 3me 3x100em= 30em,
8

8me 85100cm= 0 em,
36m'361100cm-3600cm.

There are 1 000 nnlhmetres in one metre, 50

e 2:‘1000m- 2000 mm *
‘ i 3me 3x1000mm- 3000 mm, ’
“"Gm- 6x1000mm= 6000 mm, -
a‘ 24 m =24 x 1000 mm = 24 000 mm.

From your work with decimal§ you should know that

one-half of a metre can be written 0.5 m (five-tenths of a metre;,
Aone-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= 0,75 x1 000 mm ‘ ‘

V. -g%xwmmm

: 1000
$ = 7T5x 100™

z 75x10mm

= 750 mm. This means that 0.75 m = 750 mm.

L .

_J

Information Sheet 4

Fill in the following chart.

| metre | centimetre | millimetre
m m mm
] 100 1000
2 200
K| i
' :
! : 5000
o [
08 80 .
.@ 06 - 600
25 2
4 18
38 §39

" * Exercise 9

“ERIC. e CENTER FOR VOCATIONAL EDUCATION
s 3 t

A R

J

Change 57 millilitres to litres.

| 1
N —\
| [Mllhhtres to thres
There are 1 000 mllllhtres in one lltre Thlﬂ means that
2 000 milllitres is the same as 2 itre, K
¢ y

3 OOO m is the same as 3 litres, '
-4 000 ml is the same as | litres,
12 000 m} is the same as 12 litres.

Since there are 1 000 mxllllltres in each litre, one way to change ml]ll
ltres to litres s to divide by 1 000, For example

1000
o, 1000m = TO0 e e
r

0
2000 ml = 2000 == Jitres = 2 htre!
And, 8 a final mmg

00
28000 ml = htres 28 litres.,

28000
1000

Jl

What it soméhing holds 500 ml? How many ltres is thls" Thls i

A

\ worked the same wayt

500 ml _T lltre (. 5Iltr%1ve tenths of a litre ). So 500 ml

|s the same a5 one-half (0.5) of a litre.
A

57 ml 7 Og itre = 0,057 litre (fifty-seven thousandths of a

L "".'

:f. ltre). :‘,
J

Information Sheet B
Now you try some, Complete the following chart. ‘

millilitres litrs |
o m) | 0
3000 3
. 6000
8
14000 °
2
- 300 03
4 rm
09
250 ' '
. ! v 0_47 391
N '

Exercise 10 K
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. ( ‘ o\ R
Litres to Millilitres ~~ * Kilograms to Grams \
What do you do if you need to change litres to milllitres? Remember, To change kilograms to grams, yoﬁ'multiply by 1000. |
there are 1000 millilitres in one litre, or ] litre = 1 000 ml,
‘ ' ' 4 kg= 4 x1000g= 1000g,
So, 23 kg=23 x1000g=23000g,
e 0.75kg= 0.75x1000g= 750, g
9 litres= 2. x1000m = 2000 ml, L ‘ _
T lites=7  x1000ml= 7000ml, . Information Sheet 8
13, lifes=15  x1000ml=13000m, ° Complete the following chart. : :
L 0.65 litre = 0.65x1000ml= 650 ml. ) ' ~ ,
‘ . " kilogams | grams
Information Sheet 6 kg g
Now you try some. Complete the following chart. Ve '
: . o~ 7 7000
litres millilitres 11 :
| il 25000
—_— 04.
.63
00
2 - . / 175 Exercise 13
46 ‘ ‘ ’ ' [ o ;
I Changing Units at Work
8;3 ' | Some of the things you use in this occupation may be measured in
430, Exercise 1 different metric units. Practice changing each of the following to
\- metric equivalents by completing these statements,
a0 ‘ \ h 4 )
Grars to Kilograms | |

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

2000 grams is the same as 2 kilograms,
5000 g is the same as 5 kg, |
700 g is the same as 0.7 &;g, and o on.

To change from grams to kilograms, you use the same procedure for

- . \

changing from millilitres to litres.

J .
: S -~ - Information-Sheet 7 -
Try tpe following ones. ‘
o gams | kilogram
: LA
4000 44
9000
23000
8
— W
Y Va 28 Exercise 12
. THE CENTER FOR VOCATIONAL EDUCATION

* 1) 500 g of dilantin elixer is

[

a ) 500 cm imigation tubing is ,
b ) 1260 ml of sterile solution is
¢ ) 2500 g of body tissue is
~d) 120 mm water column is
e ) 0.26 litre of oxygends
£ )'1.5m of body heightis__
g ) 6 ¢ of gantrisin is
h ) 500 mg of tetracyline

TETEBgBB&E T B

i) 500 ml of concentrate is
k)60 cmof bandages —
) 1em® injection s, _
m) 2 ml injection i
n ) 0.5 litre of glucose solution is

Bge®

~ ,

!

4

Exercise 4 |




UNIT

OBJECTIVE

~ Thesstudent will recognize and use
istruments, tools, and devices for mea-
surement tasks in this occupation,

o ' Given metric and Customary tools,
instruments, ot devices, differentiate
. between metric and Customary.

o Given a measurement task, select
- and use an-appropriate tool, in-
strument ot device.

o Given a metric measurement task,
judge the metric quantity within 20%
and measure within 2% accuracy.

SUGGESTED TEACHING SEQUENCE

- 1. Assemble metric and Customary measur-
ing tools and devices (rules, scales, °C
thefmometet, tapes, cylinders, sphygmo-
manometer) and display in separate
groups af learning station.

2. Have students examine metric t‘ooE and

instruments for distinguishing character:

istics and compare them with Customary
tools and instruments.

- 3. Have students verhally describe charac-
teristics,

4, Present ormake avaﬂable Information
' Sheet 9 and Temperature Vlsual located
on page 6.
5. * Mix metric and Customary tools o

- equipment at leaming station. Give
stud ts Exerc1ses 15 and 16.

56, et performance by using Section C
of "Testmg Metnc Abilities.”

'40 Q T

THE CENTER ron VOCAﬁONAL ED}JCATION

SELECTING AND USING
METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper too] or misteading a scale can result in imptoper treatment,
damaged materials,ior injury to self or fellow workers. For example, setting 207 pounds
per square inch of pressure (psi) on an oxygen cylinder regulator designed for 207 kilo-
pascals (about 30 psi) could cause a fatal accident. Here ate some suggestions:

1. Find out in advance whether Customary or metnc umts tools, instruments, orspro-
ducts are needed for a given task. /

2 Examme the tool or instrument fefore using it.

-}

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

4, Look for metric symbols on the tools or gages,such as'm, mm, ke, g, kPa, etc.

5. Look fordecimal fractions (0.25) or decimal mixed fractions (2.50) rather than com-
mon fracnons (3/8) on drill bits, feeler gages, etc

6. Some products may have a speclalletnc symbol such as a block M tofshow they are

metric.
/ . . .
.. Don't force bolts, wrenches, or other devices which are not fitting properly.

8. Practice selecting and asing tools, instruments, and devices.
1 . .

e

4

Information Sheet 9

9




MEASURING UP IN NURSING

WHICH TOOLS FOR THE JOB?

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

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

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

1. Measure central venous pressure,

2, Prepare a sterile measured solution.

3. Measure and rgcord Tand O for a patient.
4, Pfepareawarm moist soak.

5. Prepare a soothing bed bath.

6. Prepare hypothermia unit.

' h |

7. Take and record oral temperature,

8. Ta\‘ke and record rectal temperature,

9. Take‘ and record axillary temperature.
10. Select the ;;rOper syringe and needle for intramuscular injection.

11. Prepare an oil retention enema.

12. Compute patient output for, urine collection.

9. Prepare solution for colostomy'

10, Record urine output of patient.

For the horticultural tasks below, estimate the metric measure-
ment to within 25% of actual meastrement, and verify the estlmatlon
by neasuring to v;xthm 5% of actual measurement. ‘

( Estimate Verify

~

1, Size of a walkB\g brace for patient.

2. Arpount of oxygen to administer
per -anula,

3. Arount of liquid medicine remain-
ing in a partly-filled bottle.

4, Select a back brace for an average
adult male.” ‘

5. Select the proper dressing size for

a finger.
\

Y

8. Select the proper dressing size for
a foot.

7. Measure cgf for elastic bandage

8. Distance tomsert foley cathe@i'f '

irrigation,

11. Prepare a sitz bath. b

12. Height of a set of crutches for
a patient. -

| Exercise 15
THE CENTER FOR VOCATIONAL EDUCATION
B

Exercise 16"_




© OBIECTIVE .

The student will recognizé’ and wse metric \

and Customary units interchangeably in ordet-
ing, selling, and using products and supplies in
this.occupation.

¢ Given a Customary (O'r..metric) megsure-
ment, find, the metric (or Customary)
equivalent on a conversion table.

¢ Givena Cusiomary unit, state the re-
placerent unit, ’

- SUGGESTED TEACHING SEQUENCE
1. Assemble packagés and containers of

. materials. ’ :

2. Present or make available Information
. Sheet 10and Tabled. -

3. Have students find approxin.ate melric-
Customary equivalents by using
Exercise 17. '

T e pertormance by sing Seeton D'of
~.. “Testing Metric Abilities.” '

J

* THE CENTER FOR VOCATIONAL EDUCATION
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 METRICCUSTOMARY EQUIVALENTS

a .

8 . .

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

)

1. Determine which conversion table is needed.

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

3. 'IRead the equivalent(s) from the next column. ~

you caglise for practice ' finding apptoximate equivalents. Table 3 can be used with Exercise

Table 3 on the nejvp?ge gives an example of a metric-Customary conversion table which
17, Part 2 and Part 3.

Below is a table of metric-Customary equivalents which tells you w.hat the metric replace-
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The
symbol & means “nearly equal to.” |

1m>039inch  linch®254em  Imlx02tp  ltpx5ml
1m~328feet 1foot~0.305m 1m~007tsp 1tbsp>16ml

Im~109yads 1yad>091m’ 1lx388floz 1floz>296ml .
" 1km=~062mile  1mie~16lkm N~42cups  1cup 23T ml
lem'=016sqin  1sqin~65em’ 11=2.1pts 1pt=0471
Im~108sqft  1sqft~0:09m? 11%1.06 qt 1qt 0951
Im~12sqyd  lsqyd>08m’ . 113026@  1gpl x3.791
‘1 hectare = 2.5 acres 1acre~04 hectare 1 gram = 0.035 02 lozx283¢
coetomd %006 cwitr--Tewin > 164 emd - 1kg® 220 - - - 1 =045kg. f
Imd~353cuft leuft>003m® ™ Lmetric ton>2205lb 1ton= 907.2 ke
Im'~13cuyd leuyd®08m' . 1kPax0ld5psi  1pi® 6.895 kPa

Bl

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

Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975, J

\ :

Information Sheet 10
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L e ’ j’
N ) A
CONVERSION TABLES | |
b MILLILITRES TO FLUID OUNCES (APPROXIMATE) ~ FLUID OUNCES TO MILLILITRES (APPROXIMATE)
W e | o fe | W fe | fe ml floz. m | foz m
. w34 | 1 3 103 S0 M- 1 ms | 3
W 68 | NI 2 0 0 ®5 | 2 82 |2 6
M 101 | % 10 |3 10 0 82 | 3 @[3 9
A0 134 | 40 14 4 M5O 400 1829 | 4 183 | 4 12
g 189 | w5 m 0 we1 | 5 w9 |5 15
60, 23 [60 20 | 6 2 60 1744 [ 6 M4 | 6 18
" W Bl 0 4 | 1 0 w02 | 1 w0 | 1w
Wt 71 | w0 o |8 0 2 | 8 s | 8 o
: .34 | %0 30 | 9 0 66 | 9 W62 [ 9 U
C bule9ml)e o Lteagoon =5 ml (49
¢ & 15ml(148mi)=1 tablespoon 1 tablespoon * 15 ml (14,8 ml)
g ! PLASTICHUBBED NEEDLES®
, i | The fqllowingmehic equivalents are available
| 'Desiguated Size
- Non-metrie Metric mm '
. 2Gx5/8 | 0-45“15 ‘ Needle size is based ontheétandardwiregage
. ‘ RLE 0.50x20 : number of the diameter of the shaft, suffixed
o UGx3/4 0.55x20 by the letter G, and followed by the multipli-
A6x1 060x25 . cation sign and the length, in inches, of the
| 2Gx11p° 0.70x32 o thalt
AGx11/2 0.80x38 e Fiure 1
. Wx11g 00138 ' St b
& 1962158 [ 100x41 : \ —
v 186x11f2 120138 !
. 186x11p2 W [ - NEEDLE ‘
T »

‘&Reterence Metrication in Hospitals, South African Bureau of Standard
3 ‘

i1
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ANY WAYYOUWANTIT o | -

'1. You are working in a hospital, clinic or doctor s.offlce Withthe |' 3. Complete the Requi,;iﬁon Form using the items listed, Convert
change to metric measurement some of the things you order or *the Customary quantities to metric before filling out the form.
use are marked only in metric units. You will need to be familiar Complete-all the information (Date, For, Doctor, ete.).
with appropriate Customary equivalents in order to communicate ‘ a o e
with patients and suppliers who use Customary units, To develop ~ Request the following medical it/ems:
-~ your skill use the Table on Information Sheet 10 and give the '
( approximate metric quantity (both number and unit) for each of | - a) 1,011 of 2inch by 50 foot bandage '
the following Customary quantities, - b) 1pint of cepacol .
, - - - - ¢) 1quarbof glucose solution - : 4‘;
Customary Quantity ‘ Metric Quantity d) 1 package of 4inch by 4 inch all gauze sponges - .‘,.;-,6?':
: ";x*r:L‘y
4) 2in bandage ) . ‘ ' i
b) lin widetape ‘ — , ] "-%;;,ri*,ﬁr
. : , | EQUISITION Lo
¢ ) 50 £t. of bandage K _ ; ¢ QUS«‘ | AN B
d) 41l oz, of cepacol . , e f Date o ;
e) 1gal. of alcohol For |
- ) 4in. by 4 in, all gauze dressing .
= -, Dept. : -
g) Lpt. of a0 . ‘ - ' T
h) 2 gts. of glucose solution . N | Doctor _ Date Warited -\T
i ) 1 thsp. dosage’ Deliver ta _ _ ‘ - |
i) 6oz glassofjuice. \ h — )
k) 3 qts. o_f?ﬁritfisepti¢isoluti'on ; QTY | UNIT : ITEM _ " | |
| ) 3/4 in. iodoform packing .~ b - o
: m) 2sq. ft. of abdominal pad -~
m) 18in. of bandaging "~ -
0 ) Two-gallon can \- g 4 ‘
’ ,, . ;\" ,
2 Use the conversion tables from Table 3 to convert the followmg
3 235 ml = Lo ]
b) 950ml= i | | Requested by
¢ 16 1. 0z.= ml ' .‘ Approv'eg by ;o Co
1) 186:211/2 inch needle = x mm |
®) (.45 x 16 mm needle = - Gx i
v

i

%&m FOR VOCATIONAL EDUCATION Y Exercise 1
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SECTION A . 6. The correct way to write twelve
1, One kilogram is about the mass thmfsand milmeres i
ofa: (A} 12,000 mm.
[A] nicke [B] 12,000 mm
'(B]" apple seed [C] 12 000mm
(O] beketball (D] 12000mm
(D] Volkswagen "Beetle"’ SECTION B
2. A square metre is about the 7. A roller bandage 200 centimetres
area of: 10ng dlso has a length of:
[A] this sheet of paper . [A] 0.2 millimetre
(B] acard table top [B] 2000 millimetres
[C] abedspread [C] 2millimetres
(D] 2 postage stamp J [D] 200 n}illimetres

8. A 750 gram containet of aseptic

3, Injections and solutions are .
powder is the same as:

measured in: |
(A Kilopascals (Al 05 kiogam -
(B] milligrams “[B] 7500 kilograms
[C] *millimetres [C) 7.5 kilograrhs

[D] cubic centimetres . [DT 750 000 kilograms |

<
4. The mass of the adult human SECI‘ION C

body is measured in’ '
9 For measuring in millimetres you

[A] centimetres  would use:
(B]  millitres " " {A] container
[C] cubic metres - " [B] scale
[D] kilograms [C] pressure gage
S 0] rer
5, The correct way to write twenty : ( o
grams is: * 10, For measuring kilopaseals you ! .
~[A)-20 gms e e WOUld s
[B] 206m. A e
(€] g (B] container
(D] 205 (C] ruler
(D] scale

* THE CENTER FOR VOCATIONAL EDUCATION
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11.. Estimatexhé length of the Line Use thﬁ coﬁvmién table to
segment below: dnswer questions 15 and 16,
- —
Z/// [A] 23 grams
1
(B] 6 centimetres W flo | W o
[C] 40 millimetres \ 0 34 |20 3
/ [D] 14 pascals 120 68 0 T
L . 1300 101 30 10
400 1356 0 14
R (. 500 169 0 17
12, EStlm,&ttet:h]e length of the line 600 20.3 60 20
segment Delow: 00 287 [ 0 24
~ — N 800 211 | 80 a7
(A] 10 millimetrs . " %0 304 | 9% 3-0\
(B] 4 centimetres -
[C] 4 pascals
(D] 28 milligrams ’ .
‘ ' ,, 46 The equivalent of 480 mlis:
SECTIOND [A] 4801, 0z,
- 13, The metric unit which replaces v [B] 218,z
the fluid ounce is: (C] 16.2fl 0z °
(A] hectare . [D] 1351 oz,
~ [B] it .
[B] live " o 16, The equivalent of 230 mlis: .
. illl : : '
1€ militze CIA] 4500
D ‘ .
(0] gram [B] 20,0z,
14., The metric unit which replaces -~ [C] 164l 0z,
.. the inch is: o ; ' [D] 188l o,
[A] gram
[B] kﬂomam | Q.-’e_:' A
[C] centimetre \
D) lte
4 —— e — ﬁ '

8.

TESTING METRIC ABILITIES
53
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' ANSWERS TO EXERCISES AND TEST o
K / N ‘- / ) )’ .
. y S .
EXERCISES 1 THRU 6 ‘ Exercise 10 A Exercise 13 . Bl
The answers depend on the items ' T - - 1971 o1
used for the activities, millilitres 'utlre kxlolig;ams gTag ;; o1 oz‘\/ ,
' - ml S L U :
) Iml
EXERCISE 7 /a — 7 " ¢) 4713,
Currently accepted metric units of 3000 | 3 I o] ._d) %62?} ’:{ 3538'“5
measurement for each question are 6000 | (6). 5] 75 000 ) 3/8 in.
shown in Table 2. Standards in each 000) | 8 ~0 : o | |
occupation are being established 14000) | ) - o bt
NOW, SO ANSWers may vary. R 063 __ (175 o Dart ‘. .
noishs - [ (0.175) 2) E08cmby1525em |
HXERC 700 (0.7) , ' ' ¢ b)) 04Tlire =~
?)]) agg E$ ?)) El%gg. g$ (900) | 09 Exercise 14 ., c) 096l .. |
¢ 94cm g 1400em - 250 | (0.59) 1) 5m h) 05 d) 10.1'6cmby10.16cm
\ T 047 ) ) 05¢
O @om W) B | ToEb) %l i) 05k -
EXERCISES 9 THRU 13 | e L ot g veThic BT
Tables are reproduﬁedin total. An- Exercise 11 Ie)‘ wnl 1) l'ml ~ L ¢ 0 D
‘ In parentheses. .o : \ : :
e litres | milkilitres f) 150em m) 2em’ 2. B 10 A
+ Exercise 9 L ml g), 5000mg n) 500ml 3. D 1. B
| o] | 5 | som ' $DL 1A
metre | centimetre | millimetre | | D16 - Y 5 D 1oC
m cm mm 7 0007 | s EXERCISES 15 AND /. R
100 |- 1000 . [_48° 1 (46000)] Te answers depend on the 7B 15 C
- 0 @oon 82 | 82000 items used for the activities 8 A 16D
) 200° | (2000) T ems actvites.
o | OO0 BWO —ge—r]  exeRcsElT -
1 (908; %888 M 80| Rl .
U A . | / .
T T | el ) st 1) oal
08 8011800 - : Sem - 1
0.6 (60) 6005 - | mams | kilograms ¢) 1526m ]‘] 177.6'ml ,
(0.025) 25 25| | 8 kg d ; ;1785.?1 {{; %ggglﬁs v
08 as)| U8 e) 37T9litres 1) 1
(639)) o0 | G| 0 Y ) jpl6embym) 018m!
e 9000 | (9) . 1016cem n) 45.72em "' P
O B0 Ay ggriie (o) 758ltes
| w00 | 8 Li
. \ S KT
s [ ] e
mﬂcﬂﬂiﬂ FOR VOCATIONAL EDUCATION L . |
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TEMPERATURE

Normal body temperature is 37°C. Abnormal subnormal temperature is 36 C and below. El vatlons
~ of temperature are 39°C and'beyond.

Low fever = 37.5°c—\38.0°c1 |
Mild fover = 38.0°C~39.5°C ™ o | M
High fever = * 39.5°C—42.0°C | )t
| i
- . v . . T
Clinical thermometers in degrees Celsius 4 |+
” Dangerous fever ~ 41°C ” ‘
High fever 39°C :-
Low grade fever  38°C all
| ' Normal temp.  37°C
0 & . o ~ Subnomaltemp.  36°C pld
!u_ 5 ] . . i
0l - Bath-thermometer in degrees Celsius 0
iw Hot water bottle temp: 49°C | i
— e ¥+
0 Sitz hath temp. 46°C ;
= Bed bath temp 4°C ' uld
0
Tub bath temp - M4C :
k)
Pak
X 2 !
]
,

—

L.
B

= - K



' - SUGGESTED METRIC TOOLS AND DEVICES
NEEDED T0 COMPLETE MEASUREMENT TASKS
, IN EXERCISES 1 THROUGH 5
‘ (* Optional)
LINEAR MASS ;
Metze Sticks ‘Bathroom Scale
Rules, 30 cm *Krlogram Scale
*Measunng Tapes, 150 ¢cm Platfomé Sprmtg Scale
Height Measure apaciLy
* *Metre Tape, 10m 10 Cppacrty _
X Balance Scale with 8- piece
Trundle Wheel :
* Area Measuring Grid o TS ,
. " Spring Scale, 6 kg Capacity .
VOLUME/CAPACITY ' TEMPERATURE
| *Nesting Measures, set of 5, :
’ 50ml- 1000 ml . Celsius 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
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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 “*.”

Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, etc: :
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 am to 25 mm
range
Feeler Gage—13 blades, 0.05 mm to;1 mm range
Metre Tape—50 or 100 m tape -
Thermometers—Special purpose types such 25 a chmcal
thermometer
H. ‘Temperature Devices~Indicators used for ovens, freezing/
cooling systems, etc..
¢ Tools—Metric open end or box wrench sets, socket sets
hex key sets
Weather Devices—Rain gage, barometer, humidity, wmd
velocity indicators
! P:cemure Gages—Tire pressure, ait, oxygen, hydraulic, fuel, .
elc. .
' Velocity—Direct reading or vane type meter
Road Map—State and city road maps
Containers—Buckets, plastic containers, etc., for mixing
and storing liquids
Containers—Boxes, buckets, cans, etc., for mrxmg and
storing dry ingredients

Do >

=1 1

Cot

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

The OMo State University + 1960 Kenny Road + Columbut tho ane 4{/
¢ j lMeasurmg devices currently are not available, Substitute devrces (ie., thermometer)
may be used to complete the measurement task. )\
r : ,' '
i Tools and Deéc% List
.“',"j o
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Lekoeasure Metric. A Teacher’s Intrgduction to Metric Measurement. Divi-
sion of Educational Redesign and Renewal, Ohio Department of Educa:

tion, 65 8, Front Street, Columbus, OH 43215, 1975, 80 pages; $150, ¢
must include check to.state treasurer,

Activity-oriented introduction to the metric system designed for indepen-
dent ot group inservice education study. Introductory information about
metric measurement; reproducible exercises apply metric concepts to
common measurement situations; laboratory activities for individuals or
groups. Templates for making metre tape, litre box, square centimetre grid.

4

Measuring with Meters, or, How to Weigh a Gold Brich with a Meter-Stick,
* Metrication Institute of America, P.0. Box 236, Northfield, I 60093,
1974, 23 min,, 16 mm, sound, color; $310.00 purchase, $31,00 rental,

Film presents.units for length, area, volume and mass, relating each unit

to many common objects, Screen overprints show correct use of metric

symbols and ease of metric calculations. Relationships among metric

measures of length, area, volume, and mass are illustrated in interesting
" and unforgettable ways.

Metric Education, An Annotated Bibliography for Vocational, Technical and
Adult:Education. Produet Utilization, The Center for Vocational Edu-
cation, The Ohio State University, Columbus, OH 43210, 1974, 149
pages; $10.00.

Comprehensive bibliography of instructional materidls, reference mate-
rials and resource list for secondary, post-secondary, teacher education,
and adult basic education. Instructional materials indexed by 15 occu-
pational clusters, types of materials, and educational level,

Metric Education, A Position Paper for Vocational, Technical and Adult Edu-
cation, Product Utilization, The Center for Vocational Education, The
Ohio State University, Columbus, OH 43210, 1975, 46 pages; $3.00.

Paper for teachers, curriculum developers', and administrators in voca:
tional, technical and adult education. Covers issues in metric education,
the metric system, the impact of metrication on vocational and technical
education, implications of metric instruction for adult basic education,
and curriculum and instructional strategies.

Metric Handbook for Hospitals. Dougles V. Frost and others. U.S, Metric
Association, Inc., 1971, 12 pages, $.50, $4.50 for package of 10, pamphlet.
Order No. 7057. Order from: Ideal School Supply Company, 11000 South
Lavergne Avenue, Oak Lawn, L 60453.

Handbook outlining steps necessary for mettit conversion in hospitals. Topics

covered: metric units and symbols, reasons for hospital metrication, leaming -

the metric system, procedure for hospital conversions, clinical thermometer,
and metric doses with apothecary equivalents. ﬂ}w

-

Programmed Mathematics for Nurses. George I, Sackheim and Lewis Robins,
The Macmillan Company, 866 Third Avenue, New York, NY 10022, 1969,
262 Pages, $5.95, paper,

Programmed text for nurses includes sections on metric system, conversions
between metric and U.S. Customary, metric and apothecary. Self-directing,
self-testing, immediate reinforcement. Recycling through sections when per-
formance is below standard, Four unit practice teats for mastery and review. -
- Practical examples throughout, Does not use current metric notation.

METRIC SUPPLIERS

Dick Blick Company, P.0. Box 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, beakers, thermometers, kits and other aids.

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

Instructional quality and precision balaness and scales, plastic calipers,
and stackable gram cubes for beginners.

INFORMATION SPURCES

* American National Metric Council, 1625 Massachusetts Avenue, N.W., Washingion,

DC 20036
Charts, posters, reports and pamphlets, Metric Reporter newsletter, National

metric coordinating council representing industry, government, education,
professional and trade organizations, .

National Bureau of Standards, Office of Information Activities, U.S. Department of
Commerce, Washmgton DC 20234,

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

61



