.-

DOCUMENT RESUME . A

ED 134 757 . : . 08 A . CBE 009 758
g .
" AUTHOR " ‘Cooper, Gloria S., £d.; Magi#fs,.Joel H., Ed. ~
.. TITLE . . "Metrics for Dental Assistapts. - ' :
) INSIITUTION + .0hio State Univ., ColumbyS. Center‘for'Vocational
. ~ +; Education. ' s ‘ :
s . SPONS AGENCY Bureau of Occupational and Adult Education (DHEW/OE),
S . Washington, D.C. | g o«
PUB DATE 76 : . . o L
CONTRACT OEC-0-74-9335 - B ;
NOTE 61p.; For a-related document see, CE 009 736-790Q “\-
'* 'EDRS PRECE - MP-3$0.83 HC-$3.50 Plus Postage. | , ‘
DESCRIETORS. *Currigdulum; *Dental Assistants; Health Occupations

Educatfion; Instructional Materials; Learning : -

Activities; Measurement,Instruments; *Metric Systen; ”
Secondary Education; Teashing Teghniques; Units of T
Study (SubjeFt Fielis); *Vocational Education I o

L

+

v - .

ABSTRACT ) . E . _ . f
#~~ Déksigned to meet'the'job—relatéﬂ metric- measurement:
needs of students interested in becoming dental assigtantsg, this
instructional package is cne of five for .the health dccdpations
. . cluster, part of a set of 55 packdges for metric instruction in
. different -occupations. The package is intended fof students who
- already know the occupaticnal terminology, measurement tersms, and ,
tools currently in use. Each of -the five units in this instructional
package.contains performance objectives, learning activities, and X
supporting information in the“form of text, -exerciges, and tables. In
addition, suggested teaching techniques ate included. At .the back of
the package are objective-bgsed evaluation items, a page of answvers ..
to the exercises and tests, 'a list of metric materials needed for the
activities, references, and a list of suppli rs. The material is .
designed to acccmnodate a variety of individual teaching and learning
- .styles, e.g., indepeddent study, small group, -or vhole-class, = »
. activity. Exercises are intended to facilitate experiences with & )
7 measurement instruments, tools, and devices used in this occupation " &
and job-related tasks cf estimating and measuring. Unit I, a general = @ e
introduction to the metric system of measurement, provides inforlag, N
.- hands¥on experiences for the studehts. This unit enables students to,
become familiar with the lasic metric units, their symbols, and ;
measurement instruments; and to develop a set of mental references-
for metric values. Thefmetric system.of ‘notation also is explained. 2
Unit 2 provides the metric Eerms*yhich are used in this occupation :
and. gives experience with occupational measurement tasks. Unit 3
focuses on job-related metric eguivalents and their relationshigs.
 Unit 4 provides ¢xperience’ with cognizing and using metric C
“instruments :nd tools in occupational measurement tasks. It also
provides exrerience in comparing.metric and customary.measuf%ment
instruments. Unit 5 is designed to give students practice in . .
converting-custogary'.and metric measurements,—a-skill considered-
usefu¥tduring? the transiticn to metric in-each oggupation. (HD) sﬁ)
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TEACHING AND LEARNING
* THE METRIC SYSTEM

. This metric instrucjional package was designed to meet job-related
metric measurement needs of students. To usethis package students

terms, and tools currently in use. These materidls were prepared with
* the help'of expetienced vocational teachers, reviewed by experts, tested
in classrooms in different parts of the United States, and revised before
distribution. | N
~ Each of the five units of instruction contains performance objec-
tives, learning activities, and supporting information in the form of
text, exercises, and tables. In addition, Suggested teaching techniques
_are'included. At the back of this package are objective-based evaluation
‘tems, a page of answers to the exercises and tests, a list of ‘metric
materials needed for the activities, references, and a list of suppliers.

Classroom experiences with thisv'instructional package suggest the
" following eaching-learning strategies:
IS Let the first expenences ' be 1nforma1 to make learning the metric
' system fun. K

2. Students learn better when metnc units are compared to familiar
objects Everyone should leam to “think metric.”
'metnc units to customaty units can be confusrng

-3 Students will learn quickly to estimate and measure in metnc units
> by "doing.”

| ?l.f Students should have experience with measuring actrvrtres before
~ getting too ‘much information.

Al 1

. . 5 *«
. 5. Move through the unrts in an order which emphasizes the sim-
plieity of the metric system (e.g., length to area to v'olume),

6. Teach one concept at a time to avord overyhelming students wih
too much material.

. Unitlisa generaf introduction to the metrlc system of mea@
ment which provides informal, hands-on expetiences for the students..
This unit enables students to become familiar with the basic metric
units, their symbols, and measurement instruments; and to develop a

- set of mental references for metric valdes. The metric systery of nota-

“%5°"0 is explained, -
/

. and gives experient
should already know the occupational terminology, measurement

 Using These Instructional Materials o

Comparing -

Unit 2 provides the metric terms which are used in this occupation:
ith occupational measurement tasks. '

Unit 3 focuses on ]Ob related metnc equtvalents and their relation-
ships.

o "
' "\

' i _ '
Unrt4 provrdes expenence with reﬁi»gnizing ‘and using metric

. instruments and tools in occupatronal measurement tasks. It also pto-

vides experience in comparing metric and customary measurement in-
struments. N : '

| Umt5 is designed to give students practice in converting custom-
ary and metric measurements, Students should learn to “think metric”

~and avoitl compating customary and metric units. However, skill with

conversion tables will be useful durmg the transrtron to metric 1/n each

occupatlon
.

This package was designed to help students learn a core of knowl-
edge about the metric system which they will use on the-job. The
exercises facilitate, experiences with measurement instruments, tools,
and devices used in thrs occupatron and ]Ob relat’ed tasks of esumdtrng"

d measuring.

~ This i. -iructional package also was desigried to accommodate a
vatiety of ir.dividual teaching and learning styles. Teachers are encour:
aged to-adapt these materials to their own classes, For example, the
information sheets may be given to students for self-study. References

 may be Used as supplemental resources. Bxercises may he used in inde-

pendent study, small groups, or wholeclass detivities. All of the
materials caX be expanded by the teacher. |

" | Gloria § Cooper
Joel H. r\lagisos-'c
Editdi‘s

© This pu%hcanon was developed pursuang 10 contract No. 0ECO/49335 with the
Bureau of Occupational and Adult Education, us: Deparlmentof Health, Educa-
rion and Welfare. However, the opinions exprmed herein do not necessarily o
reflect the position or policy of the U.S. Office of Education and no official
endorsement by the U S Otfice of Education should be inferred.




L - | OBJECTIVES
b v ' o ‘ . ’ : v
! The student will demonstrate these skills for the Linear, ll\rea V?lume or Capacily, 5, and
Temperatuye Exercises, using the metric terms and measurement dev1ces listed here. %
o :
1 J , " ’
SUGGESTED TEACHING SEQUENCE k EXERCISES
' | ¢ SKlLLS | T\ ] %An ! Volume o Capacity Mana ' Temperature
' . . . f m
1. These introductory exercises may require ™ ;e ™ : :,, . (p'l'”
two or three teaching periods for all five L R R R :
areas of measurement, : . . L7 .
. 1. Recognize and el T millimetre (mm) { square ;2“ centi- ;| gram {t) * degree Celsius
9 Exercises sho lowed in the order H unit and il symbol for: ' cenlimetre e om) < () -,;,\ '
t0 best h t lationshi . - cenlimetre (em) [tmzl kilogram  (kg) :
gwen 0 Dest Snow J] Tetalionsnip | ~ 2 Select, e, and read the - ‘ aublc mem ‘ , ® ‘ ,
"-bﬁtween length area, and volume . . appropriate measuring melre  (m) square (m ] At
instruments for: l melre . ‘ 4
3. Assemble the metric measuring devices I ) | e 0 L ‘
(rules, tapes, scales, thermometers, and B S shons o : — : J
. physical reference for: | millilitre (ml)
measuring contam 5) and Ob]eCtS to be ' -
measured * o . . ‘ .
” . Estimate within 25% height, width, or the area of capacity of the mass of abjeets | the temperature of
4, Set up the equipment at work stations ! the actu] measure length of objects | agiven surface] containers ingrams and kilo- | the air or aliquid
for use by the whole class or as individu- { |17 - . .
alized resource activities. ) . 5 - Redeomectly ¢ | mete stick, metric | . 1 memurements | » kilogram seale A Celsius thermometer
E ' « | tape mensure, and | ongaduated | anda pam cale v
5, Have the students estimate, measure, and L melric rulers . | olumeneusr
tecord using Exercises 1 through 5., L P ng devces
13 - B T . )
6. Presant information on notation-and o s f’ Y
maRe Table 1 available. B | |
7. Follow up with group dlscussmn of RULES OF NOTATION o 3
. actiites. S ' 1. Symbolsare not capitalizetl unless the umtlsaproper name (mm not M),
2 Symbols are not followed by periods (mnot m.). ~ - N
3. Symbols are not.followed by an s for plurals (25 g not 25 gs)
- 4. Aspace separates the numarals from the unit symbols l4 Inot 4l).
‘ o
#Qther school departments may have devices which 5, Spachs, ot commas, are used to separate large nelmbers into groups of three
can be used. Metric suppliers are listed in the reference . - digits (45 271 kmnot 45,271 km).
section. i N A zerd precedes the decimal poitt if the number is less than one (0. 52 gnot 52g): -

1 ‘thre and metre can be spelled either with an -re or -er ending.
S

i NI

THE CENTER FOR VOCATINAL EOUCATION ‘ —
B S o "+ “Information Sheet 1




METRIC UNITS, §

~

YMBOLS, AND REFERENTS
Y, L

i D
=

. ' \
g
~ THE CENTER FOR vocnmoumoot/n{ou

' a
Quantity © | Metric Unit jngmbol Useful Referents )
Length ‘ millimetre mm ' /\ Thickness of dime ot paper
' ' o, . clip wire ot
.. . | centimetre _,m Width of paperc,lip\. |
mele | m Height of door-about 2 m
.( kilometre km K‘ 12-minute walking distafice
N v .
Atea square Area of this space
centimetre . - e’ ' '
P h -
, sqimré"metre'\ m’ | Ares of card table top
hectare ha -, | Football field including sidelines
| and end zones
Volume and' . .millilit‘re mi. + | Teaspoonis5ml
) Capacity o (it | | Alittle more than quat
i .
cubic . .
’ centimetre e’ Volume of this container
’
¥ §
cubic metre m‘z.l, . | A little more than a cubic yard
A Mass -, milligram mﬁ] Apple seed about 10 mg, grain of
o t salt,1mg ¢
\grara : A Nickel abo"ubiyg
) 1
‘ 2 kilogram . - h kg - Webster's Collegiate Dictionary
‘ ' metricton . - |V /‘) ‘ ‘
s (1 000 kilogramsk |t J/ Volkswagen Beetle ¢

- Table 1-2

i
S

*" METRICP

1
-

"""" 1000 000 = 10° mela(m‘e’g‘éb oM L
s 100010 [uo(il3) |k
100=10° | hectofWikts) | b |-
10=10" | deka (@8K) o |
Base Unit 1=10° |, %3 |
o ¢ . ' J( ‘
01=10" | deci (des) d f\
. . - /
) 0012107 | centi (sBn'ti) c
Y T &
0001=10"" | milimdl) | m
| 000001 =107 | miero (¥kst) | p
. ) ." Table 13b
' \..
i A
[} I\ u ' ‘ q
g 4 & ‘ )
\ "4 ' 3 '
v .
[}
| .

* Multiples and
. Submultiples

| $itus J




‘ l ' ’ AN \ ! VI o L 3
L " ]
LINEAR MEASUREMENT ACTIYITIES Dy Comepmetgsmdy, |
oo ' , at your side, Move apart,»
Metre, Centlmetre M'llrmetre - . so{hatyo-u an pug:né-
' : | | o end of a metré stick on |
| | “ v o - " your parther’s shoulder
! . T . and the other end on
L THE METRE (m) oo, ‘ your shoulder. Look at
| .~ the space between you.

")

A DEVELOP A FEELING FOR THE SIZF oF. A METRE o

1. Pickup ohe of the metre |
- sticks and stand it up on the
5 floor. Hold it in place with
) one hand. Walk around the \
‘stick. Now stand next to
the stick. With your . ther .
. hand, touch yoursel: .ere |
the top of the metre stick
comes on you.

THAT IS THE WIDTH OF A JETRE!

B DE.VELOP YOUR ABILITY TO ESTIMATE [N METRES
Now you wrll rmprove your ability to estimate in metres
Remember where the length and height of a mettb was on your
body. '

For each of the following items:;

; ' " Estimate the size of the rtems and write your éxjmate.in the, -
THAT IS HOW HIGH AMETREIS! - ESTIMATE column, Measure thé size with ‘your metre strcq

and:write the answer in the MEASUREMENT column,

. \' Decide ow close youres timate was to the actual measure. If
2. Hold one arm out straight S \ your estimate was wrthm 25% of the actual measure you area.

at shoulder height. Put , “Metrrc Marvel " ' l
- the metre stick along this . | . S ’ ,
¢ arm until the end hits the | How Close
end of your fingers. Where Estimate Measurement  Were You?,
fr o the other end of the : : (m) (m) ' ' |
metre stick? Touch your ‘ L. 'Herghtof door knob C o l
self at that end. ., . ' - from floor. — (\"" . -
o / . % Herghtofdoor.m"’ - - N
, g | 3. Length of table, _ e
" THATISHOWLONG A METRE IS! - ! L \odoror\rabre. o |
. \ 5 Lengtlr of wa |
) { thistoom. " s
y 6. - Distance from o
.\ N : , ~ youto wall, N
HE CENTER FOR VOCATIONAL EDUCATION ¥ o . -
o | A 7 Exercise 1

' (continued on next oage) 11
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A DEVEL&P‘A FEELIG FO VBTHE BOF uENmLETRg

/" " . "‘ o ‘ . ’
’ /4
1.

How wide | lS it?

Hold tge metqc ruler agamst the w1dth ofyoux thumbnall v

4 - ‘ , .‘~ “J'. .\Vq ‘ /.: b ‘
' . < . ; P . . A o

! > C . L . o , - ' /

s THEVQENT}MJﬁ{E - . m THE M]LLIMETRE (W . ryor

w . vJ‘!~ a ' : ‘ ” . 4 ~ - ' / (] ':'
P T‘here are 100 cenhmetrtf: in one etre If there ar94mptrpc and ¢ ‘ There arelOmllhmetreq in oﬁP cpnhmpjm When% meaeuréﬁ?rgt s
' 3cen§m§ét;es yoh write 403 cm {{4 x 100 cm)+3cm 400 am ~ '2cent|metres and5mllhmetres Jou write.25 mm[(2x10 mm)
. e +3cm] S o } o +5 mm =20 mm +5 mm). ThereqrglOOOmmmlm

» “ j { ] ' ) '

A DEVELOP A FEELING FOR THE §IZE OF 4 '\HLLIMETR,E

Usmgaruler marl{ed in mllhmetres measurh\/ .
N €
VR .

gt - Tk LA W Thwkn&,of apaper-chp wire o .7 mm
R 2‘ Meaaure xour thumbfrom the fxr;tgomt to the enda (R Thicknes?o‘fi:our ffn gerll o
, : u*c am ., / o o -
A ' 3. Width fingernail, “mm: /
IR Use th‘e,metn.c rulerto fmdthe wndthof yonrpalm ot ¢ ! ofyour mgemat. . _____mm -
L . m . o 4, D1ameter(w1dth)ofacom ' . mpo
"“ Y 4 “Measure your index or pomtmg finger! How tong is n?? 5. Diateter (th;ckness) of your penml ...__ mm
3 S v . = 6. Width of a postage stamp. N i
o 5% Measure yout wrist w1thatape measure. What is the dxstance . ‘
L around it? __em L a |
g Usf-‘ 1 tape measure to find YO“TW““ size, L B. - DEVELOP YOUR AB(LITY TOESTNATE IN MILLIMETRES
-B.. DEV‘ELQP.YOUF{ ABILITY TO ESTIMATE IN CENTIMETRES You are now ready to estimate in millimetres, For each of the
ST , following items, follow the proceduresused for estimating in
\ep are now ready to estimate in centimetres. For each of the metres. , *
“- following items, follow the procedures used forestlrmtmgln , How Close *
metres. | , !  Estimaté Measurement Were You?
@ * How Close - (mm) (mm) -
* \ Estiméte_’ Measurement  Were You? 1. Thicknessofa '
o (em) (em) nickel. ‘ '
L I;engtb,ofapaper : ’ * 2. Diameter (thickness)
P ‘ of abolt.
2. Didmeter(width) -~ 8. Legh of aboh
- of acoin. ,
3\ Width of a » 4 wfldtah Srf a~sheet !
postage stamp. o Q pap
oo ' 5= Thickness of a board
4, Lengh ofa %_/ OTdESktOP‘ v,,: . . .
pencil. — — ‘ ! 4 ‘ X
5. Width of asheet 6 g:é:g:ess oz / :
N of paper. : o
o ) C" ‘* ,‘ .
THE CENTER FOR VOZATIONAL EDUCATION ‘ M ¢ ' Exercise 1
" : ' ' ’0 13
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. AREA MBASUREMENT ACTVETES  *

A

DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

Qs L ' CENTINETRES -
Square Centimetre, Square Metre: .~ ~ & ) | _’
- W Co - “ You are now ready o develop your ability to estimate .
‘ . rinsquare centimetres,
WHEN YO[LDESCR\IBM’HE AREA OF smxﬁmc YOUARE - .,. . o . | L
" SAYING HOW MANY SQUARESOFA(GIVEN SIZEITTAKESTO ;- Rememberthe size of a spuare centimetre. Foreach of the
COVER THE SURFACE v / ~ following ifems, follow the procedures used forestimating in
b ! metres :
" THE SQUARE CENTIETRE @) N e g s How Close
\ 1”7 J | oy Estimate  Measurement” Were You?
A DEVELOPAFEELING(FORASQUARECEI\?TIMETREV v (o) \ fom) ‘
. " 1. Takeaclar plastc gnq or use the grid on page6 / 1L . Index card. ’ s S —
9. . Measure the length and width of oneof rhese small * 2. Book cover. . _ ' a
" squares wﬁhgceqtlmetri/le{' 3. Phoogaph, -+ - ' Y-
. THATISONESQUARECENTMETRE! .. & Vndowpmeor . 0y
" ‘e ¢ N o \. ! / . d(;gktop. - TR}
3. Place y&ur fingernail over the griéi. About how many  ~  * o S | Lt '
\,". squares does it take to cover your fingernail? /, o oo ' ’ ' :
=y 2 . “
= o [l THESQUARE METRE ()
4. Place a coin gver the grid. About how many squares ‘ w\/ y
doest take o coverth coin? ——em’ A, 'DEVELOP A FEELING.FOR A SQUARE METRE
5, Place a postage stamp over the gid.” About how many “' A -
squares does it take to cover the Qostage stamp" , 1. Tape four metre sticks together tb, make a square which
em? i/ , D is one metre long and one metre wide.
6. Placean envelope'overthe gnd Abouthowmany . 2. Hold the square up with one side on the floor to see how .
. squares does it take to”cover‘ the envelope?. ~ / big it is. ‘ :
e em? : 3. Place the square on the floor in a comer. Step back and
1. Wleasure;he length and w1dth of the envelope in centi- ~ ~ look. See how much floor space it covers.
metres. Length_____ cm; width — M. 4. Place the squafe over a table top or desk to see how
A Multiply to find the aréa in square centimetres, * fuch spaczﬁovem .
cm X em=_*___cm’, How

close are the answers you have in 6. and in 7.7 5. Place the square agamst the hogom of adoor. See how
, . S -+l of the door it covers. How frany squares would it
' fake to cover thedoor? _ © m?

Vo o " THIS IS HOWBIG A SQUARE JETRE 8

-

THE CENTER FOR VOCATIONAL EDUCATION Co J\ | S \ Exerciss 2
/- - S | (continued on gext page)
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\&? Y, : S / g
ur o/ U - Lo X N
™ B, DEVELOP YOUR ABILITY T0 ESTIMATE IN SQUARE .- CENTIMETRE GRID NAY

-

. \MierES ‘ | » \ff\\, - I T - - _ T - \"I
are now ready to. estlmabe in square metres Fo]low the N , h ' L
N procedures used for estlmatmg in metres -y A S I ' \ .
. ’ ' o “How Close L . —
, Estlmate Nhasurement Were You? ] e
TA P (m?) _,(m} \ . —f
A f . ' . W S ' " 1
L Dot ¢, —— SN 1NN 0
21 Fullsheetof TR b N - =
ne'wspaper' i A . ’ | ¢ 3 ", b '/.'
3. Calkbdardor . e g o L B " ' A
bulletin board. e : | : B |
A4 Foor. o L ’ - v . G ,
o S Sl
‘ » , ' T . N \6‘ L 4 — YA
*6, "Wall chart or pestér. / 9 ! S I P | b /
t ' ' . : § \ ¥ Y,
7. Side of file cabinet’ SN N /]
‘4 ‘. N 1
} . . a i -
RO (
v ‘ |
'\r
\ R a , h
[
, ; <
‘ \
N T
. % - T ' .
THE CENTER FOR VOCATIONAL EDUCATION L | - Exercise 2
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* VOLUME MEASUREMENT ACTIVITIES

[}

LN

Cubic Centimetre, Litre, Milliltre, Cubic Metre

¥ . : o\

‘1 THE CUBIC CENTIMETRE (cm’) b

Pt

A. DEVELOP A FEELING FOR THE CUBIECENTIMETRE

]

1.+ Pick up a colored plastic cube. Measure [ts length,
{tzheight, and width in centimetres.

A THATISONECUBIC%ENTIMETRE! N

2. Find the volure of a plastic litre box. f 4

a. Place a ROW of cubes against the bottom g :
of thebox. How maty cubes it in the rgw?___

b. Place another ROW of cubes against:ankidjoining side
v of the box. How many rows it inside the box
to make one layer of cubes? L

How many cubes in each rkow"

b

B. DEVELOP YOUR ABILITY TO ESTIMATE II\ CUBIC
CENTIMETRES o

You are now ready t develop Your ability to estimate 7
in cublc centlmetres

- Lo

Remergber the size of a cubic centimetre, For each of
the follywing items, use the procedures for estimating in
metres. {

; .How Close
) Estimate Measurement Were You?
N (' (em?) v
rﬂl Index card file ~ * ,
box, -j\;[g : —d

2. Freezer contamer

\3 Paperc%pbox ‘ 3 '

pa

o  How many cubes in the layer in the bottom of the —~
. box! & 4, Boxof staples. :
++¢. Stand & RQ}N of cubes.up against the side of the b _ ' A 7, )
How many LAYERS would fitinthebox? _____ 1 ” THE LITRE (i) ' v - \3 '
" How many cubes in each ]ayer”__. L | - o |
/ ’ How many eybes it i the box altogether? " A DEVELOP A FEELING FOR A LITREA L
sl'
 THE VOLUME OF THE BOX IS CUBIC 1. Take a one lfte beaker and fill with wﬁter
,I CENRMETRES. ' ' - 2. Pp(:r the water into paper cups, flllmg each as full as you
. d. Measure the ]ength w1dth and height of the-box in* £ usually do. How many cupsdo you fill? .
centimetres, Length i widt ¢ IV THAT 15 HOWMUCH IS IN OXE LITRE!
height” -~ cm. Multiply these numbers to-find .
, the volume in cubic centimetres, il tha,r&tre container with rice. ,
oo : g \
' mx omx = o THAT IS HOWMUCH IT TAKES TO FILL A ONE
Are the answers the e incandd? 'LITRE CONTAINER! v g
-~ THE cemsnmybcmom't EDUCATION \ : R ‘ . Exercise3
- | ' -4 (continued on next page)
LY a v : . . PR 19



! B. DEVELOP YOUR ABILITY TO ESTLMATE D‘S;lTRES

\//] You are now ready to flevelop your ability to estimate

Exammeacentrmetre cube. Anythmgwhrch hole .(&
< 1 cm® holds 1 ml,

; 9. Filla1 milllitre measuring spoon wrth rice. Empt)gy the
v spoon into your hand.* Carefully pour the rice into 3
' \  small pile on;sheet of paper. I

THAT IS HOW MUCH ONE MILLILITRE I§!
‘.‘//

3, Fill the 3 mlghoon wirh rice. ’ur the rice into another &
"~ fileon thedneet of paper. )

HAT1S 5 MILLIL[TRES OR ONE TE ASPOON !

4. 7 Fill the 15 ml spgon. Wrth rice. Pour the rrce intoa thrrd
* pile on the paper. -~ - \

(}THAT IS 15 MILLILITRES, OR ONE' TABLESPOGN!
| | THE C| NTER FOR VOCATIONAL ED‘UCATlON.: - \.‘e _

JE—

.:B “' / j

B. DEVELC[&Y(')UR ABILITY TO ESTIMATE IN MILLILITRES

. You are now reody to estimate in millilitres. Follow the

_ litres. Tofrite two arid one-half litres, you write 28 | or -  procedutes used for estimating metres, Lo
R ' f ’
. '_2.5 litres{ To wite one-half litre frou write 0.5, 0r 0.5 . How Close
litre. To Write t' anid three-fourths litres, you/ write - Totinate  Measurementy, Were You?
2.15 l,or2.75 litreés, S (N (ml)\
For each of the followmg 1tems use the procedures for o 1. Small juice (jan. - ‘
L estimating in metes. How Close 2 Paper cuportea | | S : »
o L v. Esimate Measuremefh, Were You? ¢ cup, | i L
-t {) N *f > 3, Soft drink can.
1. Mediumsize cLN o
: \2 " freezer container. A 4 Bottle
' . lLorge freezer »
| container. IV, THE CUBIC METRE w J
3. Small freezer \ y / g ‘ \
container. . . - \ »’ A, DEVELOP A FEELING FORACUBIC METRE
¢ Bottkor; S ‘
- bowleorjg. + = ¥ 4 . L Place & one metre square on the floor next to the wall. / ‘
1. T}E’MILLILI’TRE (ml) , L 2 Measureat(rztre UP. the wall, . T
: 4/ C 3. Pictule a bok that »hd fit into thatspace N
There are 1 000 millilitres i in ong bre. 1000mi=1litre. Half .{~ . ' THAT IS THE VOLUl\dE OF ONECUBICMETR I
4 alitreis 500 milllitres, or0511t =500ml. = A
o~ ]
, A' DEVELOPAF’EELING FORAMILLILITRE /‘(‘[, 'B. DEVELOP YOUR ABILITY TO ESTIMATE IN (?JBIC 'VIETRES
. m - )
. \1. For each.of the following items, follow the estmmtmg procedj

ures used before.

o .* Row Close .
A Estrmate Merpurement Were You?
o " (m’) {m) ¥
{ ' .
1. Officedesk. X . I )
9. Tilecabinet. ‘- | .
3. Small room. |
# /
f '.ExerciseS' -
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\,.

. "Bl akilogram can be written'as fﬂiﬁpr 0.5 kg. ,‘ o
A quarter o{ a kilogram can be wriftenas 250 £,0r 0.25 kN .
. Two and threefourths knlograms is wrﬁen a 2 (5 kg ! , o
\\\ ‘ \\ : P \, »
3 ‘ L '\
-1 'I‘HE KILOGRAM (kg)\ S O 1
. f RN \ \ . ,
DEVELOP A FEELING FOR THE MASS OF A KILOGRIAM "
Usinga baiance or, scale find the mass of the 1te}ns on the table. 3
Before you find the mass, notice how heavy the object “feels 3
and compare it to thereadmg on the scalebr balance -4,
’ 5.

Kllogram Gram . «"

&

» ' ' i
The mass of an object is a measure of the amount 6f matter in the -
. object. This amount is always the same unless you add or subtract some

matter from the object. Weight ithe term that most people use when

. the%ean mass. The weight of an object is affected by gravity; the
‘.‘?mass of an object is not. For example, the feight of a person on earth
" might be 120 pounds; that same person's weight on the moon wauld be -,

90 pounds. This difference is bem; e the pull of gravnty on the moon
is leds than the pull of gravity on arth, A person’s mass on the earth
and on the moon would be the same The metric system does not }

' measure welght it measures mass. We'will use the term mass here.

A \ )
* Thesymbol forgramisg. ( J
_«The symbol for kllogramw kg* |

There are 1 000 grams in one kilogram, oy L 000g= lkg

.‘// / ¢
w:mm FOfi VOCATIONAL EDUCATION j

. |

3.
4,

. A 7\1ass

. - e
| (k)
\\/\' y e \\
1., Lkilogambox. —~ __
Z.-/&;e)stb_o'ok. —
‘Bag of sugar, ! J
Package ‘of paper.

J.

B. DEVELOP YOUR Af ILITY TO ESTIMATE I¥ ISILOGRAMS

‘ For the'following |

]

Your own mass,
'

t

s ESTIMATE the mass of the object in
kilograms, thfn use the scale or balange to find-the exact mass -
ofthe object! Write the éxact mass in'the MEASUREMENT.
column, Deteymine l}pw close your eﬁ%lmate is:

- \\} * HowClose °
: Estimate Measurement Were You?:
T o

Bag of rice.

Bag of nails,

nge purs‘e\ or
briefcase.

Another person.
A few books.

vl

~ ‘Exercise 4
(continued on next page)
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' THEGRAM g) o o
Eg" '

A DEVELDP A FEELING FOR A GRAM

!

1. « Takea colored plastic cube. Hold it in your h{\d
Shake,the-cube in you;palm as i shaking dice. Feel the
pressure on yous hantl when the cube s in motion, then
when it is not in motion. w ' W ‘

Y

ZEHAT IS HOW HEAVY A GRAM 18! '
¥

es in first ane hand and then the other hand; rest |
"thé cubes near the tips of your fmgers moving ysyr
-hand up and down.

THATIS THE MASS OF TWO GRAMS

8. Take five cubes in one hand and shoke them around.
THAT IS THE MASS OF FIVE GRAMS!
by

J‘s\

‘A

LI

-

b

Rl:easecond cube and attach it to the first. “Shake the/‘? ' A

-

DEVELOP YOUR Aéle T0 ESTIVATE INGRAS

* You are now ready toi 1mprove your ablllty to estxmate in

grams. Remember how heavy the 1 gram cube i, how heavy
the two gram cubes are, ad how heavy the five gram cubes
are. For each ™ the following items, fg low the proc@durps
used for estimating in kllograms»»

, N L
) . How Close .
Edtimate Messwrement Were You?
(®) (&) '
1., Two thumbtacks e E
2. Pencnl PR _ \t
3. Twopageletter N SR
' and envelope, o
4. Nickel | ,
5. Apple.
\6., Packageof . o o ‘ : .
| margarine; DR e



TEMPERATURE MEASUREMENT ACTIVITIES

- Degree Celsius -

I DEGREE CELSIUS{C)

Degree Celsus P C) is the metric measure for temperature.
A DEVELOP A FEEJING FOR DEGREE CELSIUS
' Take a Celsnus thermOmeter Look at the marks on it

1 Fmedegrees k

~ WATER FREEZES AT ZERO DEGREES CELS]US (0’c) -,

WATER BOILS AT 100 DE(LI]{EES CELSIUS (100 "cf

% Find the temperature of the taom. °C. lsthe
toom cool, warm, or about right? . ',
3. Putsome hot water from the faucet into a container.

" Find the temperature. _____°C. Dip your finger
«* quickly inand out of the water. water. s the water very hot,

+" hot, or ]ust warm?

.4. Put some cold water ina contamer vnth a thermometer

Find the temperature. ______ °C. Dipyo fmger into *
the water. Is it cool, cold, or very cold? j

5: 'Bend your arm with the inside of your elbow around the .
bottom of the tHermometer. After about three mmutes '
find the temperature. °C. Your skin tempera
ture is not as high as your body temperature.

NORMAL BODY TEMPERATURE 1S 37 DEGREES ‘
CELSIUS (37°C).

‘A FEVER I8 39°C.
A VERY HIGH FEVER 15 40°C.

. 1’,&‘
~ cold waterin a

Bo

“ water,

Outdoor tempera: -

floor. -

"DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

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

ments are. ,
How Close

,  [Dotimate Measurement Were You?
| Y oo o
Mix some hotand : '

container. Dip your
finger into the

Pour out somy of

the water. Addsome - .

hot water. Dip your

finger quickly into
the water,

ture.
Sunny wir}dow sill.
Mix of ice and water.

Temperatureat . ¢

Temperature at
ceiling.

- Exercise 5
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UNIT

OBJECTIGVES

The student will recognize and use the metric

‘Lerms, units, and symbols used in this occupa-

tion.

¢ (iiven a metric unit, state its use in this -
occUpation |

* Gitena measurement task in this ocelupa:
tion, seleEf the appropriate metric unit
and measurement tool. -

t

r“ .
1. Assemble metric measurement tools (rules,
tapes, scales, thermometers, etc.) and
objects related to this occupation.

2 DISCUSS with students how toread the
¢ tools.

3. Present and have students discuss -
Information Sheet 2 and Table 2.
Y
4. Have students learn occupationally
related mietric measurements by complet:
ing Exercises 6 and 7. ‘

1

... 3. .. Test performance by. using Section A of

“Testing Metric Abilities.”
l ‘

SUGGESTED TEACHING SEQUENCE -~ -

‘1

 METRICS IN THIS OCCUPATION

Changeover to the metricsystem is under way. Large corporatlons are already using
metric measurement to compete in the world market. The metric system Has been used in
various parts of industrial 4nd 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 metnc measurement
in job-related tasks. ~ -” '

' N
Table 2 lists those metric terms Which are most commonly used in this occupation,

+ These terms are replacing the measurement units used currently, What kinds of job-

related tasks use measutement? Think of the many different kinds of measutements you
now make and use Table 2 to discuss the metric terms which replace them See if you

o can add to'the list of uses beside each metric term

Information Sheet 2

99



\ Metric Units for Dental Assistan£ -

.8
{
Quantify ”",Unit‘:, f  Symbal Vse ' o ‘
i ‘ yU{
Length. | milhmetre ‘ ' mm : X-ray slide; rubber dam drill appliance;
‘ P ‘ N packing materials; {ength/diametet of
J rolar root :
: eentxmem = vem-. _Suturu;?entaltapennd carbon -
, . e R |
Area ’ ‘squnre mllhmetre .‘J"mm2 Xetay slide; suygical preparation
rh
 Fluid flows ‘ ] | millihi:gs per minute " ljmin ; Oxygen and gas intakes, developing tank
— x . \ ‘ —r=
Mass milligram m {-+ Pharmaceutical measurement; impression
: and base materials; crown cap material, -
gram | e, gold
, Kilogram kg
*Volume and capacity cubic centimetre (cc.)cm3 e lnjectlons plaster; liquid application,
. - i, topical fluoride; aseptics; impression
milllitre ml terials, i.e., alginate; dental
equxpment
litre 1
Temf)erature d.egree Celsius % tXe-my detvelopment ioluﬁon; room
mpeature
**Presgure kilopasc‘al . kPa " Sterilizer; oral aspirator

. ‘Note Medical symbol for cubie centimetre will probably rem

#9The American National Metric Couneil is currently considering recommendatno{u to messure body fluid presmures in kilopmh

ain cc. (cms ). Also, cubic' centimetre (60.) and millltre (ml) will be uged interchangeably.

¥

Y

THE CENTER FOR VOCATIONAL EDUCATION

.
|

\

" Table 2

13
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'
f

TRYING OUT METRIC UNITS |
To give you préctice with metric units, first estimate the meas‘ure‘- [ | 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 16. Measuring cup
correct metric symbols The more you practice, the easier it will be.
17. Syringe
Estimate Actual .
‘ 18. Alginate scoop '
‘Length - )
1. Palm width 19, Plaster bowl
et ol
2. Handspan 20. Suction bottl x
3. Length of dental tape * 2l Basin .
4. Width of cottonoid | 22, Disposable rinse cup |
5. Width of ahril bit |
Mass
'6._/Lengthof dental il . 3. Textbook |
7. Width of dental carbon paper 24. Quantity of base material
A g
8. Width of dental record card 25. Alitre of water (net)
9. Length of small mixing % Youmelf - &
" spatula ' \
Ared 27, Fellow student
10. X-ray slide ,
28, Quantity of plaster
11. Preparation area for .
injection anesthetic ' -
12. Sheet of paper | - Temperature /
“ 29. Room -
13, Small gauze pledget v
' 30. X-ray developing solution
14, Sterilizer .
: 31, Tap water
. ~~-Volume-/-Ga‘pacity-'--‘-'-"’w---w----,w'-"--' e S — — 8
.. 15 Smallbottle ~ 2 Hottapvatr
| mmcmm FOR VOCATIONAL EDUCATION \ 7 Exercise 6
: \) ' ) . |

Q7



. ) | ' | | Y
ASSISTING WITH METRICS N .
It “is‘iq:ﬁbrt,ant to know what metric measurement to use, Show
what measurement touse in the following situations,

' .'1,5. Mixing plaster alginate

16, Mixinga rapid action

1. Capac”iﬁgf of laser bowl - X-1ay developing solution ‘ o
2. 'leunigfof graduated cylinder | 1. -‘k’[easuring molardam ! |
| 'opening
3. Length of dental sponge
o ’ 18, Pressure of oxygen
4. Width of dental sponge | B b\, tank *

5. Length of cellophane shee

6. Widhof celophe et r

. 1. Capacity of algﬁnte mixing bowl'

.8, Area of molar surface

9. Quantity of pack'mg material

" 10. Volyme of mouthwash in a rinse
cup S '

11. Temperature of X-ray
developing solution

19.. Size of molar X-tay film:

2 Length
b, Width

»

13, Sizefgf bicuspid

a. ‘Length
b, Width y

,
’," ' . ' P

~ 14, Preparing asilver amalgam for '
‘ “",restoratlon R

mczmn FOR vdcmonu EDUCATION ) | ‘ Exercise 7 o
K o - . 35
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UNIT

..., OBIECTIVE

v
““.
S ge

The student will recognize and use met: .

ric equivalents.

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

* SUGGESTED TEACHING SEQUENCE -

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

P As soon as you have presented the
Informatlon have the students comp]ete
each Exercise,

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

L

4. Test performance by uslﬂn'g Section B 6f E

“Testing Metric Abilities.”

%ﬁr‘m FOR VOCATIONAL EDUCATION

METRICMETRIC EQUIVALENTS

| Centimetres a;id Millimetres

| ' 2 3 4 5. 6 ‘ 2.3 4 5 6
Look at the picture of the nail next to the ruler. The nail is 57 mm long, Thisis’5 cm+ 7 mm.
There are 10 mm n each cm, so 1 mm = 0.1 cm (one-tenth ofacentxmetre) This means that
Tmm=07cm,s05Tmm = 5cm+7 mm !

48 , =demt0Tem
= 5.7 cm. Therefore 57 mm is the same as 5.7 cm.

) ' 1 v )
Now measure the paper clip. 1t is 34 mm. Thisis the sameas 3 cm + mm. Since each
millimette is 0.1 cm (one-tenth of a centimetre), 4 mm=_"___* em. So, the paper clip is

dmm=3cem+4 mm '
© =3m+04em o "
= 3.4 em. This meansthat 34 mm is'the same as 3.4 cm.

- Information Sheet 3

Now you try some. | . B .
a) %mm=_____m . e)L 182mm = cm
b) 583 mm = om f) 802mn = e om ,
c¢) Ymm= o —_om g) 1400mm = cm

d) 680mm= eeecm h) 2307 mm f—-cm

Exercise 8

J
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. _-, u \ ' ‘

(Metres, Centlmetres and Mll}%netres o) fMﬂhlmes to Litres )
* There are 100 centlmetres in ong metre. Thus iy There are 1 000 millilitres in one litre. This means that
‘ 2me 2x 100 em= 200cm, ‘¢ | ' ) ) 2000 mililtres is the same s D litres,”
| :“" :‘:gg"“' :gg“"- o 3,000 ml i the same s 3 s,
m* 8x100em= 800cm, | ' ’ . : .
%6m # 36 1100 cm =3 600 em; | ' ‘4000mhsthesameas4hlres. B # |
12 000 m! is the same as 12 litres.

There dre 1 000 millimetrgs in one metre, so . ‘ _
2 251000 mn= 2000 mm Since there are 1 000 milliltres in each litre, one way to change milli

! o 3m=* 3x1000mm= 3000‘mm,¢ ' ' litres to litres is to divide by 1000. For example, j

Gm= 6x1000mm= 6000 mm, S
&r 24m = 24 ¢ 1000 mm = 24 000 mm, or

From your work with decimals you should know that

1000 ,
1000 ml = 7000 litre = L litre.
2000m| = ? 00 = |itres = ) htre's

"~ onehalf of a metre can be witten 0.5 m (five-tenths of a metre), And, s a fl el

, . . « 9800 '
one- fourth of a centimetre can be written 0,25 cm : 28 000 mi = Tow litres = 28 htm

{( twenty five hundredths of & centunetre) ,
oo | Whatif somgthing holds 500 ml? How many ltres is this” Thls i

This means that if you want to change three-fourths of a metre to worked the same way. - y

millmetees, you would multiply by 1000, S0 8 b0
530 ml === litte = 0.5 ltre (five-tenths of a litre ). So 500 ml

0.75m= 0,75 x 1000 mm 1000
‘4 ‘ ‘ , mthesamensonehnlf(o 5} of a litre,
75
2 mxlOOO mm :
'( Change 57 milllitres to litres. +
1'()—[]gmm ' o
© L 7 Tox 00 | L ml-w-;;nue- 0,057 litre {ffty-teven thousandths ofa
= T5x10mm litre). : ‘
- -= 750 mm. Thismeansthat 0.75m =760 mm, ~ J : . K X
\— . ‘ | — .
o " Information Sheet 4 | |  Information Sheet 5-
Fill in the following chart. Now you try some. Complete the fo'llowi‘ng chart. '
- ' metre | centimetre | millimetre millitres | Gtres '
. m em | mm | | _ ml) i
1 100 | 1000 | 300 |. 3
2 w00 B ]
3 ‘ . 8
! 9 ‘ : 13000 ,
5000 | B : '
NS i K , 00 [ 03
108 80 ! < ) T00
06 | . 600 Lo ‘ 9 | 09 o
— 1 1% | \ | | | T :
% R T & . - , N :
b Lo ' oy ! i . : . o
™\ © Exercige 9 > -+ Exercise 0

: - - A
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a , A A A
Litres to Millilitres Kilograms to Grams N,
* What do you'do if you need to change litres to milllitres? Remember, To change kilograms to grams, you multiply by f000.
there are 1 000 millilitres in one litre, or 1 litre = 1 000 m, -
' 4 kg= 4 x1000g= 4000¢,
89, 23 kg=23 x1000g=23000¢,
. 075kg= 0.75x1000g= 750¢,
2 litres= 2 x1000m = 2000m, - o
7 litees= 7  x1000ml= 7000 ml, : | Information Sheet 8
13., littes=13  x 1000 ml=13 000 m, Complete the following chart. |
L 0.65 litre = 0.65x,1000ml = 650 ml, ) | : do T o
| L Information Sheet 6 k| e
- Now you try some. Complete the following chart. PN )
S e 1 7000 ‘ 7
litres millilitres 1 _) '
| ol 25 000
: ' 04 )
8 8000 " I
: > o 115 Exercise 13
46 ‘ ’ N cl
| T , Changing Units at Work .
823 ; Some of the things you use in this occupation may be measured in
480\ Exgrcise 1 different metric units. Practice changing each of the followingto -
: : metric equivalents by completing these statements.
[ : ) S
Grams to Kilograms

THE CENTER FOR VOCATIONAL EDUCATION
Q : : .

RIC

There are 1 000 grams in one kilogram. This rheans that

2 000 grams is.the same as 2 kilograms, -
5000 g i the same as § kg,
700 gs the same as 0.7 Kg, andsoon.

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

)

i information Sheet 7

Try the following ones.
o guns | kilograms
g kg .
4000 44
' 9000
23 000
] 38
' S0
HE Exercise 12

* a)10 cmsutureis ___
b )250 ml of sterile solution ig
¢ )2 600 g of alginate is
d )120 mm cottonoid is _
e )0.25 litre of oxygen is
£ )0.5 litre of concentrate is
g )4 cm drill bit is .
h)500 mi topical fluoride is_ .

» 1 )500 g of alginate is
j }5 cm dental carbon is-
k)5 gvial of powderis_—
1)1 ce injection solution is
m)2 ml injection solution ig
n )10 cm wire for braces is

geBREER gREBX S

3

' ' Exercise 4 \
& ’ N
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UNIT

OBJECTIV E

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

‘ '
o  Given metric and Customary tools,
* instruments, or devices, differentiafe
between metric and Customary.

¢ Given a measurement task, select
and use an appropriate tool, in-
strument or 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
measuring tools and devices (rules,
scales, °C thermometer, tapes,
"cylinders, sphygmomanometer)
and display in separte groups at '
learning stations. -

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

" Have students verbally describe charac-
teristics.

p Presentormakeavallablelnformatlon T PP

- Sheet 9 dnd Temperature Visual
Jocated on page 26.
5, Mix metric and Customary tools or -
‘ equipment at learning station. Give
~ studdnts Exercises 15 and 16.
- 6. Test performance by using Section-C
. of “Testing Metric Abilities.”

SELECTING AND USING
METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper tool or misteading a scale can result in improper treatment,
damaged materials,.or 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-
pascaJs (about 30 psi) could cause a fatal accident, Here are some suggestions:

1. Find out in advance whether Customary or metic units, tools, instruments, o¢ pro-
ducts are needed for a given task. - ,

2. Examine the tool or instrumentrbefore using it

3. The metricssystem is a decimal system. Look for unitsimarked off in whole numbers,
tens or tefths, hundreds or hundredths.

4. Lok foy metric symbols on the tools ot gages such as m, mm, ke, g, kPa, etc,

for decimal fractlons (0.25) or decnmal mixed fractions (2.50) rather than com
mon fraptions (3/8) on drill bits, feeler gages, etc.

Some pfoducts may have a special metric symbol such as a block Mco show they are
metric.

7. Don't forée bolts, wrenchés‘,{orotherdedices which are not fittinédroperly.

Practice selecting and using tools, instruments, and devices.

Lo

-t THECEN"I’ER‘M VOCATNAL!WCATION
Q S
,Emcm R

Information Sheet 9

9.

J
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WHICH T00LS FOR THE JOB! - MEASURING UP IN DENTAL ASSISTING

Practice and prepare to demonstrate your ability to identify, For the dental aisistance tasks below, estimate the metric meggure-
select, and use metric-scaled tools and instruments for the tasks given ment to within 20% pf actual measurement, and verify the estimation by
. below. You should be able to use the measurement tools to the appro- megguring to w 2% of actual messurement, Identify each ingredient;

* priate precision of the tool, instrument, or task. estimate and verify the quantity of each.
) | \ Eetimste | Verify
~ Select and demonstrate or describe use of tools, instruments, or \ ' -
ices to: A 1. " “Measure alginate for upper and
| v : lower ingpressions,
- Take and record solution temperature. - 2, Compare massof fluffed and
compacted alginate.

Prepare topical flouride solution for juvenile (adult).

3. Measure mass of base impression

3. Select the proper syringe and needle for injection, 4 torachild
| 4, Prepare, pour, and trim algiriate models :
- »- 4. Size of adult rubber dam.
5., Prepare a sliver amalgam for a restoration. '
. ‘ 5. Amount of cepecol fora 1:1
6. Prepare medical dosage of local anesthesia for a child, ratio with water.
~ T: Preparea rubber dam impression. o : 6. Capacity of a molar jar. | e .
8, Read’gage of oral aspirator, | 7 PrepareE; sterilization soluﬁyjn-"""" S
o from a 10% concentratebf:ether
9. Select impression mouth mold for child. aleohol. - TR
,."“l‘ v 5'“
10, Prepare a working solution of X-tay developer. , g -Séi'elc.ltda drﬂlbitforarhoiar" NN e
o : from an array of bts, ’
11, Prepare a mixture of dental cement, '

0, * Prepare an injection of 4 minims -
from a1 cc. packaged preparation.

10, Record reading of aspirator gauge.

Exercise 5 Exercisé 16
- THE CENTER FOR VOCATIONAL EDUCATION : - ‘




this occupation.

. OBIECTIVE

‘The studest will recognize and use metric
~ and Customary units interchangeably in order-
supplies in |

ing, selling, and using products and

o Given a Customary (dr' metric) measure- *

ment, find the metric (or Customary)
equivalent on & conversion table,

4

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

SUGGESTED TEACHING'SEQUENCE

. Assemble packages and containers of
materials. :

. Present or make available Information
Shee%_lﬂandTable&‘ ) '

. Have students find approximate metric. - |

Customary equivalents by using
Exercise 17. '

4, Test performance by using Section D of -
-, "Pesting Metric Abilities™ =~

1om~08inch  linch~254em Imlx02tp  1ip=d ml

1m~328 et (1foot%0.306m 1m~007thsp 1thspx15ml
Im~109yads 1yard~09lm 11%338floz  1floz=206ml
1km~062mile  1mile~161km 11~420ps  1cup>287ml

lem? ~016sqin  1sqin~6.5 cm’ 11321 pts 1pt = 0471

Im'~108sqft  1sqft~0:09m’ 112106 gt 1qt~0951

Im*12sqyd  1sqyd ~08m’ C 11%026g  1gal=3791

1 hectare ~ 2.5 acres lace ¥ 04 hectare  1gam~00350z  loz® 28.3¢
‘1em® *006cuin © 1cuin®164 cm’ 1kg~221b 11b>045kg
| ine3daft . laft=008m’ 1metrc tns2205l lton=%072kg

\

METRICCUSTOMARY EQUIVALENTS

During the transition peri&mere 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 tﬁe appropriate colhmn; if not listed, find numbers ybu
+ can add together to make the total of thé known number.

3. Read the equivalent(s) from the next column.
:@;3 on the next page gives an example of a metric-Customary conversion-table which
2

you caghse for practice in finding spproximate equivalents. Table 3 can be used with Exercise
17,Part 2and Part3, : '

Below is a table of metric-Customary equivalents which tell you what the metric replace-
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part3. The

symbol ~ means “nearly equal to.” '

Im*13cuyd  leuyd~08m’

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

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

Information Sheet 10
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CONVERSION TABLES
B ( L]
MILLILITRES T0 FLUID OUNCES (APPROXIMATE) * FLUID OUNCES 'TO MILLILITRES (APPROXIMATE) : S
W fo | m S | W flo. o | flor mw | flo W
W 34 [0 3 1 m 0 %1 |1 W [ a1 3
M 68 | X 1 |2 M nows |2 s |2 6
00 101 [ % 10 |3 10 0 82 |3 &1 ] 3 9
0 134 | 40 14 4 14 0 1829 | 4 183 | 4 12 B
0. 169 | % 11 | 5 0 0 umr | 5 w9 |5 1
60, 203 |60 .20 | 6 20 60 14 | 6 M4 | 8§ 18 . g
W0 BT |0 |1 m 0 o2 |7 w0 |1 @
W om e w8 & WoWs9 | 8 Ms | 8.
000 304 | W 30 | 9 2 0. L6 | 9 6. 9 2.
4 Snl(49ml)e 1 teupoon ' L teapoon = 5l (49 ml).
§ 9 15ml(148m)=1 tablespoon 1 tablespoon ® 16 ml (148 ml)
T 7
g ? ~ PLASTICHUBBED NEEDLES®
v V‘: ;, ' The following metric equivalents are available
D i |lsiu‘. - "o ‘ ' ., ‘ ! v
. Noo-metric Metric mm ‘
. : # T . ’ K
BOLHE i MExle " Needlosizeis AN on th sndsrdwire e - :
" G x 3/4 050x20 ‘ number of the diameter of the shatt, sutfixed ol
U4Gx3/4 ,0.55 120 by the letter G, and followed by the multipli-
- %86x1 060x 25 : cation sign and the length, in inches, of the
2Gx114 0.70x 32 thatt,
© uGx11p 080138 . " Figue -
Lo Mol 0 Sult
- * C19Gx168 . Lol —f
o 18Ga11f2 120238 _ o
“3 15Gx11)2 180x 38 ' o NEEDLE
Reference Metrication in Hospitals, South African Buresi of Standardy
i !
Table 3
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ERIC

(
)12 b, tin of alginate

e ) Two-gallon can .

W) 2qt.basin

ANY WAY YOU WANTIT

8

) u
(

You are working in a dental office. With the change to metric
megsurement some of the things you order or use are marked

" only in metric units, You will need to be familiar with appro--
priate Customary equivalents in order to communicate with

 patients and suppliers who use Customary units. To develop

your skill use the Table on Information Sheet 10.and give
the approximate metric quantity (both number and unit) for
each of the following Customary quantltles

Customary Quantity " Metric Quantlty

b) 4qts. of antiseptic solution " |
¢) 3/4 in. dental carbon
d) 6in, suture

£)11/2 in, by 1 1/2 in, X-ray slide
g ) 1tbs. dosage '

h) 41l oz of concentrate .

i) 1pt.solution -

j ) 4in, by 4 1n; rubber dam"

k) 1gal.sleohol -

1) 5in. instrurtent .+

n) 211, oz. of mouthwash - o
0) 11n. wide cottorioid pack R

-

a) -18Gx112=  mm |e) %0ml =

fl. 0z.

H‘

" Use the conversion ables from Table 3 to contert the following:

ml

b) 045x16 = Gx |f) 16floz

ml

n

¢) 235ml Aoz |g) 321 oz

ml |

d) 25fl 0Z. - ml [h) 1teaspoon

Approved by 1}

. . Complete the Reguisition Form using the items Jisted. Convert

the Customary quantities td metric before filling out the form
Complete all the mformatlon (Date, For, Dentit, etc.).

Request the followmg dental supplies:

a).1quart of dental X-ray developer
b) 1packageof 3 in. x 4in. dental film
¢) 51b. container of plaster of Paris
d) 311, oz. of dental permlstic cement

* REQUISITION

Date

For

. e ] ‘
Date Wanted \

ITEM

Dentist

Deliver to

QIY | UNIT

R/equested by

mcmm FOR VOCATIONAL EDUCATION , ! ‘
A \ .

Exercise 17 ’
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SECTION A . 6. The corect way to write twelve 11, Estimate the length of the line " Use this convenson ialeto

1, One kilogram i bout the mas thousand millimetres is: - segmetit below: mwerquutlomlsandlﬁ
' ' L !
of: _' (A] 12,000 mm. - R ' T
[A) icke (B] 12,000 mm [A] 23 grams {m foz | ml floz
. [B] appléseed | [él 12 000mm [B] 6 centimetres | ) 3
‘ ‘ ) illi E 0 4 )
C) basketball : [D] 12000 mm o [CI 40 millmetres - ;og g s | w1
0] Volkswazen“Beetle" SEOTION | D] Mpasals 00 101 | B 10
IONB ot 400" 134 0 14
2, Asquare metrelsaboutthe ‘ SRV 500 169 | 50 LT~
weol > 7. A'oller bandage 20 centimeters 12, Estimate the-length of the lin 600 208 | 60 20
Al this sheet of long also has alength of: segment below: ' L 700 287 | 70 24
P e T R R N | - A
(B) acardtab!etOp [B] 2millimetres (A} 10 millimetres - o _ :
(€] .abedsprend" [C] 200 millimetres ‘[B] 4 centimetres '
(D] 8 postage stamp , D] 02 millimetre : L [C] dpascals ‘ .
b Al oonismesnred e of mepi (D} 28 miligams. © 15 Theoqiven of230mlm
.f o powdet is the same as: ‘ ' ' « [A] 78ﬂ oz,
(Al millitres 7 " [A] 75kiloir'amsV ~ SECTIOND . o B] 8300
B]" centimetres . : . P v
g ]‘ . (B] 1.5 kilograms ’ 13, Thelm?tpct_lmt'whlchreplaces . [c] 2300
[C] grams , (€] 750 kogeam the fluid ounce is: , D] 468
' ilograms : ' . .‘ ' 61 oz,
(D] millimetres []‘)] 075 iogam - “[A] hectare . ,
75 kilo .
o ‘ S '16. The mva!ento£950mlil
4, The length of a toothis - » ' 18] mllhl‘ltre,‘ . [A]e(:ilOﬂ
measured in: - . . 6] g | S oz,
(A] cenimetre swcrove - ol - Bl sfo
o 9, For measuring millimetres you =~ ’ “ €] salflen
[B] cubic centimetres would use a: . 14: The metric unit which replaces ‘=[ . ‘
C] millilitres ' . L © . thegallonis: . ~ [D} 331floz. ,
(€] mil [A] gradusted cylinder .
(D] millimetres . | [B] pressure age [,A,] kilolitre | T , |
[C] _scale | [B] millilitre ': .Jp;::l" | . . "I.
(D] ruler. o (O] ke . : \
B D] gam : 9
) 10. For measuring millilitres you ' \ . " ’ , '
5, The correct way to write twenty WUl R - e e
grams is: . . @ . [A] pressure Rnde . ' ¢
[A] 2gms B scale - e
B 06m (€] nier o Xeh
(] 20¢ _ D] gudusted cylnder C
(D] 20g o : | . .
/ . . o 3 .
1 THE CENTER FOR V,OCAT!ONAL EDUCATION ro TESTING Mmlc ABILITIES
Q / . “
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| ANswEﬁs T0 EXERCISES AND TEST
o s/

EXERCISES I THRUS ~ §)

The answers depend on the items
used for the activities. L/

EXERCISET L

Currently accepted metric units of
measurement for each question are
shown in Table 2. Standards in each
occupation are being established

) nowfo answers may vary,

EXERCISE 8 .
a) 26cm e} 13.2cm
b) 38.3cm f) 0.2m
¢ 9dem g 1§0.0cm
‘d) 688.0‘cm b 2307 em
EXERCISES 9 THRU 13

- "Tables are reproduced in total. An-
swers are in parentheses.

" Exercise 9
metre | centimetre | millimetre
m m mm
1 100 1 1000
2 © 200 | (2000))
3 (300) (3000)
9 (900) (9000
A () (500 5000 |
(74000 .| (74000)
0.8 80 (800
0.6 (60) 600"
(0.025) 25 2 |
(0.148) (148)} 148 ].
16.39) 639 (6 396)
S |

ENTER FOR VORATIONAL EDUCATION
L

§

Exercise 10 \ .. Exercise 13

|
J

Part 2.
v n ki]og"rams grams | a) 1.20x 3§ mm
rmllmltres ht]res kg U b) %6Gx5RMn.
= ¢) 197f.oz.
3000 | 3 - J d)’ 739.4ml
6000 | (6) 11 (11 000) e{ 32.111. 0.
B0 | 8 (%) B f) 430m
14000) | (19) 04 | :(i00) §) M64ml
3000 | B 068 ¢ | (630 h) Sml
03 (0175 s
00 | (07) . ¢
(600 | 09 Bxercield - "
250 | (0.2) a) 0lm  b) 05l p.5.
410 | 04T} . b) 025lite i) 05kg e
1215 [+ (0275) - ¢) 25kg  j) 50mm a) 095litre
E d) 12em . k) 5000mg b) 762emx1016cm
Exercise 11 e) %0m 1) Im  ¢) 236k .
‘ d) 888ml
litres | milllitres f) 50ml m) 2ec )
1 ml g) 40mm -, n) 100mm
' 0l . K s
\g’ (g 800, " EXERCISES15AND16 - - TESTING METRIC ABILITES
. - L°C 90D
46 (46 000) The answers depend on the 9 B " 10 D
(32) | 32000 items used for the activities. '
3 A 11 B
04 [0 . o
053 |60 . 0 L
om0 - EXERCSELT 5 D 13 B
N “Parl. o ‘6. D W4 C
- Exercise 12" . a) 54kg L e 1) 0.471"}1‘8 _ ' 7. C 15 A
] ) M ) Wy 0D B C
17 1 kg ¢) 1305em - 1016em * .
d) 15.24em k) 379ktres
4000 4 e) T58lires 1) 12.7cm
179000 [ {9) £)-381cmby m) 19limes ¥ p.
73000 | (28) 38lem\ 1) 59.2ml
RE g) 15ml o) 254em
300 | (0.) h) 1184ml
7 | 020)] :
55



R R |
TEMPERATURE
' . o of
. | | i
. .,Cllinical thermdmeteré in degrees Celsius & i

Dangerous fever  40°C 39 14
High fever  39°C
Lowfever 38°C 38 1| -

4 \ ) Normal temp. 37°C ]
N\ S bumateny, ®°C T[T

f | [ J

Dial tank thermometer .

B+

, X-Ray Film Developing Table “ +

’ Témperatu‘e of Solution Development Time (in minutes)

L BC 8
P 6
Coac 4
S uC 3
S 9

]

Dental X-ray development will vary due to the temperature of the processing solutlon A rapld process
will occur in a warm (25 C) solution, The process is slower if film is exposed to a lower solution temperature,

cminroavocmoumoucmou : - Visual 1 4
v Mussuvslzmnn IRNTING OFFICE |976 757 069/6218Reglon to. Y511 . N
\‘l ‘ A . . .
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SUGGESTED METRIC TOOLS AND DEVICES - SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS . L NEEDED T0 COMPLETE OCCUPATIONAL
IN EXERCISES 1 THROUGH 5 - ¥ A MEASUREMENT TASKS
(* Optional) 5
oo In this occupation the tools needed to complete Execises 6,
- 15, and 16 are indicated by “».” '
LINEAR MASS h '(i A Assorted Metric Hardware—Hex nuts, washers, screws,
. . + ‘ cotter pins, etc.
Metre Sﬁcks Bathroom Scale B. Dnll Blts—lndlﬂdual bits or Bets 1 mm tO 13 mm mnge’
Rules, 30 em "‘Kllogrmn Seale C. Vemnier Cahper-Pocket slide type, 120 mm range
Measuring Tapes, 150 em Platform Spring Scale D. Micrometer—Outside micrometer cahper, 0 mim to 25 mm
*Height Measure kﬁCgPaClW range
*Metze Tape, 10 m - 10 kg Capacity E. Feeler Gage—13 blades, 0.05 mm to 1 mm range
*Trundle Wh'eel‘ Balance Scale with 8-piece F.  Metre Tape=50 or 100 m tape ’
*Aren Measuring Crid mass set | G. Thermometers—Special purpose types such as a chmcal \
g ~ Spring Scale, 6 kg Capacity thermometer
| ' L ! | H lTemperature Devices—Indicators used for ovens, freezmg/
VOLUME/CAPACITY TEMPERATURE cooling sytems, et
: j . Tools—Metric open end or box wrench sets, socket sets
y 'N”%“‘EIM?%‘(‘,';" sl Celsis Thermometer e ey et
m m J. Weather Devices~Rain gage; barometer, humidity, wind
. Ecg‘atmy %ﬂggf&jet of 6, velocity indicators :
' \ K. !Pressure Gages~Ti , i, oxygen, hydraulic, fuel,
Me lmngls%on'lm o5, . . | etcssm ages—Tire pressure mr oxygen, hydraulic
m | L. ! Velocity—Direct reading or vane type meter
DrgoMiazssm;%%tntif3 > M.  Road Map-—State and city road maps
Plastic Litre B * N, Containers—Buckets, plastic containers, etc., for mixing
e Litre %’; and storing liquids
Centimetre Cubes 0. Containers—Boxes, buckets, cans, etc., for mlxmg and
‘storing dry mgredxents ,
r j Most of the aboveitems may be obtained from localindustial, "Ik" . “:
hardware, and school suppliers. Also, check with your school distriet's -
| math and science departments and/or local industries for loan of their |
THE CENTER FOR VOCAT'ONAL EDUCATION | |  metric measurement devices, i ﬁ .
()Q I‘ne Ohio State Unwerity + 1960 Kenny Road « Columbas Ohio 43110 . ' : ‘ 'f ) ?\‘“’ : "
! . ¢ . i ’ ’ ’ ’ RIS
NN | et o s
. . . o : ' ‘; i' ‘i -,' - . b ;I(
g5 Tools and Dewces LISt'

?&\ L o . r g N
i ’ e ’ N 59 i v
C . . L ' d “n ! ,.“
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REFERENCES

A
* ' Lot's Measure Metric. A Teacher's Introduction to Metric Measurement. Divi-
sion of Educational Redesign and Renewal, Ohio Department of Educs-
tion, 65 S. Front Street, Columbus, OH 43215, 1975, 80 pages; Sl 50,
must include check to state treasurer.

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

y

Measuring with Meters, or, How to Weigh a Gold Brick with o Meter Stick.
Metrication Institute of America, P.0. Box 236, Northfield, IL 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
{0 many common objects. Screen overprints show correct use of metric
symbols and ease of metric calculations. Relationships among metric

© measites of length, area, volume, and mass are illustrated in interesting
and unforgettable ways.

L]
L

Metric Education, An Annolated Bibliography for Vocal tionl; Technical and
Adult Education. Product Utilization, The Center for Vocatioal Edu-
cation, The Ohio State University, Columbus, OH’ 43210,1974, 149

~ pages; $10.00.

Comprehensive bibliography of instructional materials, reference mate:
rials and resource list for secondary, post-secondary, teacher education,
and adult basic education. Instructional materials indexed by 15 oceu-
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 Vocationql Education, The ,
Ohio State University, Columbus, O 43210, 1975, 46 pages; $3.00.+

Paper for teachers, curiculum 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, by Douglas V. Frost and others. U.S, Metric
Associstion, Inc., 1971, 12 pages, $.50, $4.50 for package of 10, pamphlet.
Order No. 7057, Order from: Ideal SchoolpSupply Company, 11000 South
leergne Avenue Oak Lawn, IL 60453.

Handbook outlining steps necessary for metric conversion in hoepltals Topics
covered: metric units and symbols, reasons for hospital metrication, leamning
the metric system, procedure for hospital converslons, clinical thermometer,
and metric doses with spothecary equivalents.

Programmed Mathematies for Nurses, by George I, Sackheim and hwi;,Robh;s.

~ American National

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, converslons
between metric and U.S, Customary, metric and apothecary. Self-directing,
selltesting, immediate reinforcement. Recycling through sections when per-
formance i below standard, Fout unit practice tests for mastery and review.
Practical examples throughous, Does not use cument metric notation,

METRIC SUPPLIERS
Dick Blick Company; P.0. Box 1267 Galesburg, IL: 61401

lnstructlonnl quality rules, tapes, metre ltlch cubes, height measures,
trundle wheels, measuring cups and spocns, personal scales, gram/kilogram
scales, feeler and depth gages, belken, thermometers, kits and other aids.

Ohaus Scale Corporation, 20 Hanover Road Florhun Park, NJ 07932

ional quality and precision balances and scales, plastic callpen and
stackable gram cubes for beginners.

INFORMATION SOURCES

A\ [

tric Council, 1625 Massachusetts Avenue, N.W., Washington,
DC 20036 _

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

;

" National Bureau of Standards, Offiee of Information Actvites, U5, Department of

Commerce, Washington, D C 20234,

Freeand i mexpennve mettic charts and pubhcatlom, also lends films and
displays.
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