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lf‘ ‘ \ . i This inter'nship report describ,as ‘bhe implicatiOHB °f 3“‘1 ‘. i' SRR
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a plan for implementation of the Letric syste:q :lnto the Newfound- . ’-"}".‘

L .

\ 'f‘::_ . S . "‘ 1a.nd School System. 'Bhe repor'b provides a. detailed deacription

S ': ) {‘ of the history of the metric system, its evolvement in re‘cént 'bimea 1
) : , '-:.:'-E as the predomina.rlt me?a.suremeht system :Ln the un:i.vc'erse, and the' :;.,.-' n B
f :. recent developments wh.ich ha.ve provided “che i;litial activity\in .‘ N
.‘ : s the Bdoption of the metric syatem in- canada.. -_: " -"ﬁz-if ', _ "1 ‘ i
:-::: SN The implicationa oi’ the adoption of the metric ‘aslé}tzéin are . , :{_::.
‘.f \ disouased w:Lth 8. oompréhensife review of the Iitera.tura on the N
"'-". ' . ttgpio. : Mathematioa educators have reoently\ become inter?.st!ed
’ . ' -. 4:) :-' :Ln th:l.s development since ma.ny of them feel that 'thel~cha.nge t; 5 ——
"'.J' . the metrio eyatem of meaeuremept in sooiety will e.llow é&ucatora : I :
’ | | ht& 'olean housa' ana motliry signi'fic;;ntly the approe.oh to tha R "f '
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¥ ;m cru{mal evaluation or tha pqogram may be made’ suggestine

> Gy,
.
y

: extremely involved in B Variety of act:wities without {'.aking R

the opportunity to ’v.’uaw the problem from a glbbal perapective
and to outlige general aima end directions. . ﬂ) .4 oy

The st.udy aer,;ves ‘a8’ a.n acc\n‘ata on-going account of 'bhe

|

.'progra.m a4’ :lt 15 dwe{d 1.nitiated c],nd could thereby
Sa° N "."1

'. provide significantfaaistanca t.o eimila:r ruture pro;]ecta. In

e

effect, the aituation may be vieuad a.fter final implementation,

posB:!.blq; tatlires and 11@utat1ans and: thereby providi.ng i.nput
to fnture aotivities.
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T et v, BACKGROUMD TRRGRMATION: .
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JIRANT : | ., . ‘I‘he metrio eystem dat.es \?ack to the aixteenth century when
e Lo ! i - )
B cL ;the I-‘lemish mathematician, Simon Stevin, pu'blished an arithmntical |
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Ve his proposal for a decima]@ystem of measurement, virtuelly laid
: -the foundations for the metric eystem. . Hovaver, it uaa not until
‘."5'1791, when twelve members of %he I‘rench Academr of Sciences jero
S ppointed t.o esta'bliah a decimal system based on the Féal world,
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'~'theory ooncerning decima.l i‘ractions, and this event, together with

.....

that the métric system viag Qactually created. _ BLacause the decimal o

system of numera.tian had proven 1"0 be eaany taught, a maasurins -
Byatem uaa aelected &ith ) dacimal basis. : This new ayetem fd thJ/ G
basa uni‘b ten. . All .other units were to be a multiple of ten or the

LY

base unit. This syatem gre ﬁt]y simplified comrersion from one unit ‘ ¥

to another by eit‘her m : g or dil'iding by e. power of ten.

As a requ.t of the commi : 'Ee's propnea:le, nnd the increasing DRI :
S e - U R ‘.:“‘-“ .'.".".
need ror more accmrat.e measurementa to investigate and substantiate ' L

scientific theories, as vell aa the need for intemational Btanderda o
of meamirement in commmicét‘lng the resultb of reeearch e.nd study, L ‘-{ |

'bhe metre end kilogram uere enaeted 'into 1a.u in Franee a few yeere '_ j'j . f,\." :
1atqbr. ,1;7 took until 1840 though, hefore t.héee units were in general [

use in Franca and ot.'her parts of Europe. It w&s not untd.l 1875, e E TR
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- ::‘. however, that the Treaty of the ‘Metre was signed in Pa.ris.

, The trea't.y established L Genle:’ral ponfarence on Weights and _
' ‘ | Heaaures, which now :!.s an Int;r:;ationa.'lj Treaty OrganiZation o
V to wh:lch over forty nations formally adhere,, gnd whioix meeta ¥
| ‘.;'3 o . o, periudically to adopt new. dafinitions. Over the }'ea-"‘s the :'“:7.{‘:
.-; | " General Cbn ferenc s haa steadﬂy extendad and refined the metrio .
v ,' . syetem. , In 1960 the' conference edopted te Intérneuonel System |

i N e

Unita (Syateme Intemational d'Unitea) or SI which ‘18 the uni-

nationa asaure tha oonrpatability of their scientific measm:ement

,' systems 5 at tha highest levels oi‘ preoision, through interna.tional

' %1;?‘196' 111‘9 fmm‘-these seven 1ndependent un.tts; i
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Th{ A&vantages Df ‘bha Metric Svstem 0ver ’c“le Lo e e
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'." necessary ‘only. to divide by 10, 100, 1000, etc. § 'Dhis mae.tjs that

' rele.ted to 1.1'. by a m\ﬂ.tiple of teh Similarly, if you understand

‘ ._.: Thie greatly ampliﬁea the whole system of meaaurement because

. '..'. . Would'not be éssy. to design ' more difficult, system'

. . ,aasily 1earned than the metric systam. . (page 17) ;. T :

The most ob(rious v*:‘tue of the matr;!.c system is itq decimal. L .

nature. To nonvart from a smaller unit of measure to a larger
S

unit, i'b 1s necassary only to multiply by 10, 100, 1000, etc. and~ o

o coert’ from 8. larger unit of measﬁre\to & smaller unit ip18 ‘_:"' SR

.

- ,.p,

once & péraon underatands the basic unit of 1ength measurement, ,f L

the metre ror example, a11 o‘bher uuits of length measuremant are :,; R

n elimi.natea mamori.zing'h great nmn'ber or ccmvarsi.on figures uhich

are sn very necasaary in the imperial system. : The following quot» ‘

" e
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Frnm t-ha point oi' viau or ‘baaching and- .Learn@
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~'than-the present English system; in' contrast, A A T
would seem ‘almost impossible %o design & system- more IR P
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in the :I.mperial systein

st e g

of the dozens of u.'nits that are re

?Mred

o

ol metra " ror measuring iength
‘aI - fOr ‘messuring mass
- f;m meaauring ca.pacity

s '~ : - . R N : .

Once 8 personv has a raeli.ng and und.erstandi:ng of ep.ch of

1 o ’_.' .

‘:.

In ‘i‘l'he me‘bric system then, the value of the bas:lc un

~-.(-, . .
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- "'.- vie

changed simply b:,placing g prefix 1n !‘runt of it. L _With ths thme‘

'"deo.’t. . "oenti._“ milli [ etc.,,

L
.Bome«preﬂxes ‘are used more

‘iare preferred : To 111u$£i-ate-3

Greek prefixes e, ’kilu thousands 1
_'.’-- hecto.., hundreds_ 107
v tens 101)
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o Has;o Un;f. : px-efix (one 1)

. ! = P Teie, o . .
. s \ ‘-, 1 {'- At --;,;,

/ Latin pref'ix” = "déoi. (tenths 10" 1)
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1000 litres , 5| i
100 1itres’ 1, hectolitre
10 1itres ; 1 decalitre" !
10 decili'bres
100 centil:l.trea
000 millili.tres
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d 1mal ;yatem.. : This noud‘oubt wﬂl simplify';balculnti
‘gre&tly and mak’é ﬂ"m whole system morefl"'lc;. mpatible with 'the .
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L 'I‘he eventual adoPJtion in Cane.dian usage of a, aingle SRS SR
T 2 -‘cohersnt measuremént s;stem based on metric units - . L U o
B S - 'shtuld be ac)mowledged a8 inevitable e.nd in the et

[ L

Cy e na.tiona.l 1ntare'st.\-‘ . e r' SUCRAREIR .
PR AR 2 TniE singié systen. should dbme. 6 be, used. or a11 S e
I - measurement’ purposes required urider:. legialation, ""_ D AT

zand- generally ba aﬁ:cepted for all measurement,, oo ':',5 DS
.'-',;h, purposgs.. :.' E PR . 5 BRI, ' ':. o B

N L NI Planning and - prepafation in the public and privnta

sl ot D0 "% .sectora should, be encouraged in- sich'a mamner &g’ |-
£ et L o ackiieve the. maxi;num benefits’ at minimum costs. .-
Loor ool oEonil o Led o by the ‘publie,; to industry and’ to governmnt atl

2 RN " all 1evals. (Governhent of Caﬂada, 1970, i 8) ' .
. Acoorﬂing to the 'Mhite Paller, the f‘eden[al govarnmsnt sho d S
w . s " ‘
H : ‘1-‘.':. “— e P
{—‘ f h ¥ ..‘» : : A ] }’(..‘ . ‘_’, . ‘
-The Govarnment accordingly ‘ ccepta e@entual comfersion':;, ;
" g8 @ defintte objective of:Canadian policy,:and propose L

-means of' study‘ and. conaultation wbareby the pace and the S [
“nethods: of: ‘change may’ ‘e determined. in"the-national - L f-:. PRI

“ipterest, . No! legislative action: is contemplated which RGN
“would- make; mandatory - general ‘use’ of metric in place of R
inch—pound units,” althuugh dong’ iegislation iy prove SRS j AT
desirable to: foster i‘amﬂiarity with metric units." :
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-tho zgh.amma-;i:ndusat.ries

,.—"u

K

-""would nd daubt continue operating witlfff imparial units for"a‘

'Iaul Boire, Exacutive n feator K

e EE AT

DN

. l:

f the canadian Metric Commissi,

sion

Ty d

. g at

coaat to coas‘g.,yil - mf r . one moptr; qpé‘;-iod by

K . ..\’-u,c

: ”In the ‘area ofumeteorolbgy

-r" s ;..
vegd ».-.|_ N

;weathaf 'erecaats, an& :;ép r‘tm'«, in.: ]‘/ﬁni/u—

,h' r,'. P
) i

" I

emperatures R} p birided in Wholg's"

.'.,,‘ ..‘_

degrees \ ) interivm: period \f

wiigae

ho{a a:ré 2 expec%ed‘

rep’orted _in SI (American

g

R

i Vet

-’There 18t ho‘federal education depar

¥ ’“."r“ 1 :
o M ,q‘ t F‘
DG .

Y
d‘v\" FIERY)

G
v b g
RN kﬁ‘;;'f\rh-

Vi



v | ok ' " . ‘ CREE :

N Ce . o 3-- ‘
‘ S It. is a bs.t ee.rly ;bo a‘btempt to chnr.acterize fun;’ the ool e
| metric conversi.on ap;?roach t5 b‘e followed in Genrmda.,‘.E}%mf?i J p ’
" ) & '_ : the ground rules *and s;rategy are sti.ll 1n the i‘ormative atage. - . S
L ‘--';: S Nevertheless, 'somer featurea are beginning to amerge, \ EEOR : 2,:.'
- , S , According to Boi.re (1973), the 'basis of the Gana&ian : : ’
" "‘ ‘? approach to metric conversion 13 that it. 1s alvolunta.ry ﬂrocess‘,- ‘ ) 3 , ""“ ' ‘{
.':{-' el Vith each fi:rm and onga.niza‘bion being guided b:f ita appreciatiog . i
o 1ts Short- and long-fterm interests. 2 coronary of this ",1_" : SN
& approach is that each u!}it of 't'.he ecommy -15 expected to identif.‘y - '
Lo ‘ the opportunities for change and tp bear 11«,5 own coste, ju:'t aa '»,--:‘ :
o it will reap the beneﬂits arising “fran; the changa, i | S
. F‘tmda.mez‘ital concérn for the consumer 15 reflected 1:n the ‘
*- } ' I , ' \ (consumer Packaging and Labelling' Act directed at controlling the :

R inrorma.tion given to the conaumer qon the 1abels of aJ.l prepacl(aged"~"'.-"" L 1"-»_' Ty

l-.P

L : leDode. In 1973 there was dispute as to whether [ producer °f pre-:j |

packaged gooda may aell a* product idantified excluaively 1n metric'-"-.:_' X L

T - measurement terms. | The 1ntent of the draft 1eg181ation was to et f v -
" f. protact 'bhe consume' during tha chanéeavar period hy providing for.“’,l i+ "‘ - g -
3 . § no proviélo:» had been made for the eustomary unit to eventuglly . vl

. O s
e W LI

= iéappear.- b Accompan_v-lno this cnncern, houever, was the fear that ' Lo 3_ _5

LA
]

‘i‘k?ué,.(ﬁy{t‘?}"w’t\m. jé,m{ 71‘&\ . .




Fe 11‘ dual labelling were allowed to peraiet indefinitely the. B . ‘:f"
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‘g e . o.gnsmner uould ignore the met‘nic measure, and the timo required
;‘( . Lo o, T
§ before thinking metric uould be unnecessarily prolonged, as. uas ':' LT

o s lear‘ned 1n Brituin. Accordingly', the Executive Direj:tor of the g S

2 5: . T
o = Metric Cpmmission reooMended that the Act b amended to allow FE
5 :'..‘ ’ ) " . ‘u‘ L. T B o Y '.." .
Jeath ! e labelling in metric uni.ts alone (Boire, 1973) Recently the n et

v Act has 'been rephrased to reo\?ire dua]. labelling, except where

.
-

the package is a.lready a standard metnic size or becomes so,, in“ ’4 : ; L
‘ 'uhich ca_se metric-only labelling is legal (Metric Association, ) BRI
Ca i :=‘ Publice.tione providi guidance to pr' uoers and to consumero _: ""“".’,"f
. LA rl el St e

L T:re alraady in .@vidence 1n Ca.nada, desPit tha early stag‘e of Y

Novem‘ber 1973)

i TR

their cmVersiOn (Department of Gonsumer . .orporate Ai‘fairs,

. . . Y D
e . EA FEREN
k )

, 1973a, 1973b, Metric Corgq‘nissit)n, 1973)5» ,,::; S

R . AN A oL

'I‘he Metric Co:nmission is in the procesa of initiating a major' i ?'i-;'!f

R pub'lic inf'ormatid:’i and e4uoation program, in phase with the 1nd1v- ; .3':.:;].] N
o | iduaJ. sec,tor plzms roT comercial&nd 1nduetrie.1 conversion. : It :f L i N

R is al expected that' the Gommiseion w111 begin publication of ’3 B

eI T neHSpaper ‘cov'ering progress or metrie eonvereiox} (Metric Ini‘ormation ‘
i ' . Service, December 1973) An orien{'.e’t.xion Q:’o the} metric‘ system ’1n N T
\l' PR general and 1t.e hietory and applicatfon to ca.nada syeciﬂcally, 19 " '
P”“‘*ﬂ B AR QI '_

INEF RO

U - Yot 's‘{-~“m4 z“ %
1 2 + “ 5 2 }!
a {gl ’?{? & w ‘Tmr
k=) L "fi' ,

BE



L

._inténs!,ty oi‘ metric activitj in Education. Homar, i.t 18 i‘airly

Ato heche widely ~active.,~:. ..-i: . :{ 'l‘f '

’rhe }Ietric commission and Education ':7“

:" } In the organization of ‘Ehe Metric Oonnhission, Steering

Comittee Number 10 has been assigned the area oi‘ educat‘l on: ana _ ?-' o DA

training. This Committee 1s undér the chairmanship of Mr. "__1115

H Hall, Assistant Direc*foxl of Youth Education, Department of.‘

[

Eduoatiun, Halii‘ax, Nova Scotia. . Other members of the comittee
represqnt various bodies interested 1n t‘ne problem of educa‘binn o B
and traininﬁ 'l‘ha com‘lttee is resp?nsibla for co-ordinating .
lans 1n 1t.s field and advising the Hetric Gommiasion 0q their " . f: )

applicabnity to the overall program. LE ". f ’. :

s . S PR ‘_,‘

Education is, of courae, a provincial res;:onsibility. It is

up to the provincial quartment -of Education to Bay what w.Lll ba

o

activity 1n metric has 'been visi'ble‘ du.rino récent j‘éars 1n various

provinces or Gnnada. Indiv,idual prwinces vary 1n ‘the degilee of'..-f :‘ B

obv:lous tfhat Ontario, m;.ni'boba, and Nova Scotia have bben the ﬂrht

-z.-. " CRE
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= L 2 IHPLIGATIONS OF METRIG cmvmsxow FR EDUcAfION L e
f.’ - The implicatinns of Metric Conversion fcr Education has ’aeen: e "{'? "
. 2 recer;t topic in rssearch arti‘.cle‘s; @d dissertations in varijous ; _'i]'..
- journals, pu"blications ancl magazines.» The main emphasis of f
t.hese writinga has been diracted at creating awareness so that K
educators may be morJ cognizant of the need to modify curriculum‘ R ‘ N ‘
and teachin., strategies t-o facilita’oe the 1nf1uencea of thisl o
’ : change. The research in this area does pro'vride Y i‘ramework & :
4 ;- aronnd which 'one may discusa the implica,tions of metric conversic'm’ ,
}, . . for education 'ln genera.l and for mathem;ti‘,;eﬂ.éducati'on in ', ‘ "
,, ‘ A yaef‘ul publi&ation for stfud;ring \p:l:oblems o,t' e&ucation in ::‘: o .
" I general was the U, S, Metric Studv Inte;im Regort Eéucgtigg ’ : / %
. 1;-" (United. Sta.tes Dapartment oi‘ Commerce, 1971) Thi.s publication L i /
":?. preaented‘ (a) the educational advantages and diaadvantages of \ g :“ Ny :
‘ ‘ both ﬁw metrié and ther customary aystems ot‘ units; ('b) the
% S cment usa.ge of metric meaaurements in *ﬂmerican schaula, and RS
: trends in that usage; (c) the uays in ‘-‘hichj education would have - .,
r [t o tc change as th;U‘n“i"hled States accomodata}s tp 1ncr,eased worla- :
; ‘ e wide tise- uf the me't.ric system, ' a;' a planne;i nationa.‘l prugram _
e or Lithout suolh & program, (d) :reoomnendations fpr waye in which ¢ s
; t.n Qzl'.ake best a,dvantage of t,he changes. Th@g: publication dealt TEES '
L specifically, ui'bh the‘study of t}iis paper and w’as indeed a help o | .'




L N

1.

r-
f
¢
\
v
.
“ ‘.
R
—
T
- PR
..
e
. ' - .
/ L
' Ted
P
o . ..
- 1 -
N e
"‘I"' oS
/ . N
S
e T
bW et
A} I'.
I Y

The writer rev:!.euad recent edueat.ional jeurnel articlea

related to instruotion and in-aervice education to help in rorm-

. :",...Tthe Inglish'systen and vice Versa = promotes. confueion’
N :fend dislike for the only common’ measurement eystem I

of that procedure, and guidelines for teacher Preparation. o

‘,‘ In a cha.pt.ér of a: book 'by Kelleway (19683 en‘bitled Matricat;on,
the e.uther rationalized tbe change from the chhaic imperial units
to the universe.l metr:lc unite. ‘ In deing so he pointed eut.the
edueatiennl advantages of the metric syetezn and suggeated that a

positiVe view be taken or the changa, .

Murphy end Polzin.] k1969) reviewed the reseerch etudies on :.the,

research studies in the area

')’1 _‘

have been conducted. .

‘“

ule.ting the think metrgc concept. Bright and Jones (1973) make
the statementt ’ B

Unfortunately, the approach often used. to teach the
metric gystem ~%eonrersion: from the metrie ‘system. to

vhose e(:ompg;tenta are meaningftﬂly related' t.e each
p.l L A







King anu W‘n.toman (1973), write:

RTINS ¥ j e o As we teach t"ze program.” two femts a.,e becoming
R PRI 'jt mcrea.singly apparent,.{ Pirat, the. children thorbughl,v(
/ ST B - "enjoyeéd measuremert ac’oi\rities and .ard’ graduaily dis-" -
I "',,,J. e cmrerlng the properties of the metric*‘&ystem. : Ha:ving -
R _hed extengive experience with:the trestment of. measure-
S e '; nent in: convent.ione;l programs, ‘We- a.re very pleased :
S Ay ; gxeited abbut ‘an activity approach Ao teaching maalaurement.
A P PR o - a:q\ariehces‘ liave -convinced us.. thaf. mea.surement. ahould
T b [ . not, ‘and - in' fact carmot, be 'taught o I.earning to- meaaura B
U is.a g:radual .proceds: relited to, the personal ej:pez;tances L
R of each leerner‘ (page 259) el : K

‘

-:Teachers bad liﬁtle knowledge. of ha system,"'“'
it Cpage 256)_
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\ . measur Jnent should not a.nd really cannot be 'taught.'
through d series ‘of planned  lessons,- Laarning 0. measure .

\.,\( especially{ in ‘al relatively unfamiliar system) is & gra.dual

- “process- related to each child's experiencas. ~Un 11 a child
~has had the. opportunity to. experlan(:e 'in concrete » CODDETS ;
. abive. ternis ‘what a gram and.a kilogre.m, or 4. cen imeter and:

:is‘meaningless o -him, . “Again it is much. 1ike 1earning a new .
langua.ge. Wa have' discovered that “we ’cannot teach & naw-
lahguage {which the. matric .systenm réslly is) by teachf.ng

N eﬂbhe vocabulary and- grammar of this -language.’ The most eﬂfeqtive ;
gy to learn the new language 14 €0 use it in meaningf O '
/ : l 5 ‘eVerydAy oral exp égsions, 80 too. with “tha netric language,

- obildren:will -Jearn it best, ;lf 1€. 15 not-Tiaught® but exper--
o ignced’ andf A1§€d in some’ activity ‘41 the: confext . of situations

bFsed becaﬁsé

Metrio Report, 1971)

.-,the teaching.strategles Aof 3 activj,ty approach to 1earn1ng.
o Sy (page 258)

We heliev Ox :
teac'hera I nt activi’ties, czm

oltask of fanching. the S

pegs’ 2599,

n Lathe in-aervice tre.ining 'lpmentary
; ».and 16 'Ls' polnted out: that:the ‘emphasia:
‘1(!; “4he de}i nonstration: of teachingiatrategles: _nd
g

-8 meter "are, the: term.. '!?Ava ‘centimeters plus aeven oentimetors' .

' -‘1,1 VTSN Bichild 13- aotively: imolved (U, 'S. hetzic o Staty, B
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teachers may gain

afa

6 In-aervice ,training programs for tea

euiphasize act.ivity and 'bhe think met.ri.c 8p)

chers
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duction cf these stages. It will consider the followinw ‘areas' as ‘

“.

;naithgina’.t;."q}i' fp';"o ¢urri ‘u)m' arpasL

+ wh FRL ,'»

- Wt
Tt

,Instruetional strategies

.-

:"and ‘l',he vextéxit to
wen. In addition this,éécuon will di.souss the'

3

the- existing--mxrrieul proachesﬂ to 1n '

et u .
'

a.nd teaching method olagies
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make to !.nitiate such o cha.nge, and‘th X i.mplica.tion
tha metric ' :

meat. with,( gmups of
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.‘t‘he 'reasons ror‘ the. c:hange
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Instead the‘ empha.s:!.s 1ay with» ’
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. of an 1n—-service pro"ram.

. It is the researcher's opinion that Qxese meetings we're R

rbseercher an opportunity’ to ga:m signiricant feedback on m:gv

future rl_‘qrectione a.bd uere significgnt i'tput.s into the ,-mulding

J.hey allowed a climate for change

. -

gy 'be created‘ since lines of communicat.iun Were upened a.mong i 0

the verious groups. ] Appendi.c D contains 'the trensParencies

uhich wero used for these presentatmns ubich set the tone and

¥ ) P Vo

- i - . D
. i . -" ‘.-‘."._.'

genﬂral description Qf the effortu R P

r"-' 'i R ) - g

imraluable in futtu'e activitea. Ed.ucators understood more

fully t.he 're.tionale for ,t.he change and bece:me more amenable _1
to its introductipn. These ‘meetings also set the’ etage for
;Lnitietion by the Depertment oi‘ Education, since the appropri)ate

| '2' ehannels and. lines pf authority were econSidJred e ;

or teachers, teaching end

Hetricdtion -has {mplicetions

l
?

children. For teachere,. tl-e development of . a k.nowledge o.f' metric

j‘ju.nit,}a is"e necessity Consequentl.y in-.eervice training should

':-:‘-be provided so as{to allow f,,eachers to be exposed to tha mftric : ,. ‘]
.ejﬁem and to» gein Smne i‘ecility uith it l Although the nosy - “
; .obvious objective oi" suc'h inr-serviee tra;.ning weuld° 1.‘:3. to. ;ceeese
.,"._.'the teaehers' kno\dledge and uﬁdez"e:i;nding ‘of. the met.ric syst.em, .- |
e more s&ibt‘le”l}ﬁt equally 1mpbrtant objeetjive“shmﬁ.d be bhe
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development of a dirferent approach to the teaching of me surement.- . :7*
The in-serv:.ce tralning program then should [attempt to incorporate el .
: T - ; R W L
B ’“'. T measurement activit:.ee ae B component, "s0 that teachers will have
s 'f\ [ I . . . “'..I_. , ! AU ;»‘ ..

S zexposure o an act:wity approach to the 1earn:|.ng of measurement : UL

e ., - . R . A . . e ’
L R R - ' et .. oL T . . . .. . PR . . . . Lon
B . . . - . d A . o ‘. . . - ST -
v - . . .t PR K . . 1 e ot .
- . . . . oo BTN

¢ . .concepts.p-.v» G

ST FUL The prorvision :for in-servj,ce training on & provincial basis =
N ., . o, . ." . . . ,\, . . -., <
B - :m the Metric Syltem was one in a reletively short period of time / o

T ST Slnce the cu;r:riculum 1s changing as a result of the demand of " - - N

R 3 soc:lety, in-service training ought to take place before cha.ngee are ..o
O ! e Do :
g : :ful];{ 1ntroduced. Consequently one eseumption :Ln the development of N
PR, I a prov:mciai 1n-se17rice training program was that one person cannot )

K :, provide ade uate in(-service tz:a.im.ng .for a.ll the teachers of this - RN
. - ‘:’,‘4": Province. A atructure was to be created wﬁereb}"‘a. nwnl:er of teachere . "‘-
; '..-:‘:'.‘ - in va.rioue a.reae are exposed to metric unlts to the degree that they ’
"ma.y serve as resource people at more . localized in—serr.l.ce sessions

N R -at the school or districts level In effect, then, a eequenced approach

B ] * .
- was created v.'il'xereb)r the Departnent of T“ducatmn supplies the initiel
. . : ead;erehip a.nd direction resulting :Ln the school boards providing the
'_ follow—up activitles. RPN o .. o “‘; .:f:" o
- :‘ o To achleve Buch a. struc’ture ”he Deperment of Edncntio
- . :-".' aponsored a number o:L’ two-day re iona.l conferences throuuhout
L ."-:. ..“,'.. “ i ‘ ”,..* .
L the Provinoe.. The Tb;jeotivee of t}ese conferences were. ".- R ;,r"- £, ,,,
-~ - o ; B o L o . ~‘. . L . ffu..:'\'»
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: 711. o' prmdel inm.al act:wity ind leedershin m the a.rea.
‘. / 3 o of :Ln-service eduoatiqn j.n metrication. ' L _‘;:( "'- l
LT . - 2, Ta provide key peoble i‘rom various bo&rds exppsure 'to‘ the a
| background information on. t.he metrio system, p.n exam:i.nation
: '. of basio metr:.c um.f.s, a.nd a.n oppor"um.ty t? work w:Lth these -"

- "..‘,: SR um.ts in workshop activit:Les. e L B .";. NS
Ty "3. Tol prmride ‘a basic i.n-aervice package which may ‘ne incorp-
‘ .."__' R S ol ora.ted as mea.ningful input 1nto the in-serrice programs of

, [ schools or boa.rds ;Ln 'hhls*Province. ;'3. e ! L
AR N -_ AR e . . , :—.."l.‘.

T ,_' 4, Do allow participants the opportunity to discusL the main

: ‘ issues, the implications for ‘t}ie curn_culum, and the overall
'f; . W approach o.f.' implerrentation of the metric system imsgheol L
ST Ll Tge provincia.]: organizatienal framework for theae conferences":j '
I . " " is Aho{m ,i'z Appendix E A tota.li of five regional conferences waa . o :"
B .;‘ “’ .; planned. These were designed for ;nmior high. school te,achers since
; | : 1nitie_'l. currioulum modifioatign wa.s taking pla.ce at that IBVel " : 3
| !l'he Bection referred t}: as’ “other area.s" relatee to area,ﬁ of the  ° | l .
Province which could be realiatically served by thesa regional‘ o : S
‘ ‘ coni?erencea._’!['hese include Ramea, Burgeo. and parts of the Northem '3;
e Peninsula. a:nd Labra!ior. & Fore mdiviauaiized ,approach was needed :

g 3 “ "I' : here and 'bhis was ea.rried out distinct from the regional coni’erencea. o




. M'AI; . , N . e
Ly L T : . N V
e, . . "N » o .
N . ’ N " N
Sletal o Dy A Ma;}or COnsideration in the Plannmg a.nd .

A 'Development of these Conferences

L s These five ehould include four praéticing teachers plue one
;) 3 . ‘.':‘: person from the boaid'a centrell office. ‘I'his person Jigt;t ki

) . el act ae a f‘uture co—ord.inator 1n metr:.c and ma\v evaluate J:he - ot

R

]

,..:.School boa.rde were not:l.fied well in adVance of 'the date T

; .‘”‘of the conference.. They needed to be maa.e awe.re oi’ the obaeetives )
| '-}of the two—day 1n-semce prograni eo tha.t confusion conceming the ' '_
‘.;":.':--'._.-“A-.".in'tent:.on was elimim.ted. , 'I‘he following are a set of. guidelinea ‘4..': o 3
I whieh were eent to the sehool boards.‘z,’ " :".l |
p / Gu.idelinee for Seleeti.on of Participants _ . . IRTRR
.. N Your echool board may send five participante to this con.ference. _f; ’

(1

. L applioability oi’ the conference in te'rme of eohool board R i
R Ly follow-up. R A} R uet . EI

S Sinoe ingiial aetlvi't;y will take place at the Junior high P
Bohool level, i'l'. eeems app opr:l.ete tha'b teachei's o:t ;lunior
' i and een:l.or high schoola should be pe.rticipan‘te. , KR

'.:"‘.':'- o A R

% S:Lnoe one objeet:.ve is to provide an initial tre.ining semina:r.'

ey

on whieh boa.rds may bu11d more local :I.n-service progreme, then _
e the select:.on of participants might consider the teaehers' ' " .
Y o ebility end w:!.llingneee to become resourc7 1;90p1e at more
-. i. :.'_: L local Bessions._ Theee people could work in eo-Operation

: with the/ dietrict offioe in either. district or eehool
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considera.tien was glven ﬂo tria.l testing or pilo'bing ‘the model. B

It should be noted that the num'her or participants wou.'].d

Vary depending on the ?ize of the schoo]. district but ‘tha*# one_-j'._ B

objectisre would ‘be to Leep the total num‘ber e.t ea.ch conference - \ : "
to a 1im1t so that worksbop aessions cou.'l.d be effectivoly conduetad.i.c;-f..
Another major consideration 13 the composthion of the programs
I-t-. was felt that the conferened aho'xld have Variety 1:1 topic and
ei‘fective use of media resources but major empha.sis sh0u1d ba

placed on activit# sessions where teachers actually use metric

meaSuring devices and learn inatr:lc by doing.'«

N

kY

Prior to t.he lmmghing of thia-provincial_ in-service prograxn -

Tbia ues done 1n two 'Hajs. : First;ly, eaoh of the workshops on

(

the variou.s metric tmits wa.s conductad on four separate occasions : '

: in varioua school"boe.rd sponsored worksimps on' the metric aystem. ;‘ Sl = .
These took place in Cla.renv‘ille, S'tf.. Jo}m's, Baie Verte and f"'""’:; ir
Springdalﬁ. - 5;‘: .. : , S ‘, i e - ;..‘“

Tl)mae. WDrkshops were usually ene day in duratiun. 2 fl‘he program ( ":}'
was c’;n.ducted in 1ts entirety b‘y the researcher." . .T’h; -prcv;'gx'am '-_“ ._.’

olved a general seas on) uith a alide prfsentution on the why, ,; e

What, 'Theh nndv Hou of He&ic Gonveraion, folluwed 'by thre one—houT

R T -..- ~._ it v
o, . ain .
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stripe gnd slj.des) Wras a.n i{n‘begral part of the { RO
. . ‘{ '. . .(‘.- - o' g e .
program, ,the nsed for a. da:ckened Toom 'naa essanﬁi.al o Ty ;
In B é Verte ane of the in—servioe daya produced A ‘_:

frustrations as al result or poor preparation on the ST [

‘. ‘

part of the school hoa.rd‘a organizatxonal group. C ARE

o

Sixty taachers we:ne crowded into one claasroom. 'No SR

K . 3

.
Y

drapea were availa.ble d 8. & result the me&ia,;-';_,_‘j'f, el e

-r'..

component was lost. . While the activiv sesaiona

went well the teachers were mszering :Erom tiae Sl S e AL

ch

Werci'owded conditiona. The resea,rcher fou.nﬂ 't-.he, '-'- , ":.',.» '
strain id‘gengiﬂed grea‘!;ly y continually having'r %o S
a.djust to difﬂcult eonditions. : ';_‘f f‘ ; _
Another thing leé.rned as’ a resul;!‘.“;f‘thegse pilot woerhOps
o was fhe ;ralue a;ui usg@}ness qf a. shor'b test at the end -

of the day.. This was very popul&r a.ud a.llowed partioipants A







general dlscusaion o'1°1mplica.tions for teaching and curriculum ‘ ! i . '
Jon the f‘ina.l afternoon. Sk

All of the uorkshoP sessions were organized an developed‘by

the reaearcher. B A cop,,r of each of the workshdps on length, mass, . '-" .I'-"-_-

- _,capaclty, area an.d volume :T-e aontained in Appendix I. ; 'l'ha SR "- SN

general Bessi.bns tpok the orm of a alide presentation combinod , '5 ‘:'..‘
EERETIY
cohi“ere.nf:e',was considered by the a,uthor to be a. vei-y' e h ffi-'-. e R
4 >
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-evalua.tion‘foms develoéod bj the resaaroher :ls oontained in(
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e 'the, -use of the filmstrips as a means t.o 1ntrcduce and
R SIS "s,et up" the Lorkshops and the act.ivity element of each 9easion. T : -
R S ", Each evaluatibn form expressed in eome Hay thé uaefulneae of L T

e i ‘ I-, Jctive 1nvolv ment on the part or t.he participants. CQmmenta

™ The e\raluation forms allowed for a. eeparate reactian t ;

‘.

v | '; eaqh "1' t}-e mrkshopS. The most predominant. positive comments AN

-~ b N »-» LU

s.."
! ") . 5

: lilfe “I like the actqu imvolvement," OF : "He WBren't talked to, . ::'.. o “,
"', Wﬁ wbre involved,‘ .Occurred verY often Fhroughout the sheets."" RN . ; ,'-_(
o ".,'t Alsomanyexp asthh_‘ L

4 .
¢ il
“ ' o
[N .
e ..
3 1
o i . ¢
-

R workshop.

AN N AN

BPRS
KL i .

and 'bo gain

f;'. ‘}4,‘ the vieu that astimation as a: prelude ‘4o meaamring wa.e an excellbnt ' "

RN Tha 1naccuracy or tha eingle—pan scales was pointed out b-y memy, :
SRS and thiﬂ 'bechrieal problem saemed to :lmpede the 'success of this

eu.L; apprecintion for the metric units. . . :
definite criticism came bu% o:t' i;he mass vorkshop. CUaed

_,_ttiers felt that there as not sufflcient time to cum- T}’j}‘ Tt Al
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_' rest ot th Province. > '"‘10 program has been developed slowly
C s e. reau.'l.t of inputs i‘rom the"gpneral awarenens program which
' vas conducted at the beginning, ahd tho pilot testhig which wo.s S

| swd Gt in January and I‘ebruary of this year. .'.‘; L j RS

The plan a.t thi[s point. is. to devnte ths 19'75~76 school year to s A

'th:.s end. 'Ihether the orgam zat;onal frameuork to conduct this R

be declded as n{result of tha eJcpa*'iences gained over the uext

: ‘fvn’. - corfCLUS'io-'v - D EL e e
. In conclusion, thn pro"ram nf i.n-s rv:.ne education ‘on the B DR
- metric sy’stem is’ now ready ta be implemeq'to throug'qo u‘b the m,:ﬂ ' '

It is. important t.o note that this program involves only T
junior qigh school t.eachers._ In-aex"vice educut.lon must a.lso be - o .
;.prwided on' & prwincial basls for elementary school teachers. (' o - :

T

. J

o proaram will be 8 duplicate of the one now being conducted will :;'i e "[

-
LA ot el

: g several months 3 as well as an evaluation of eecfiai a.nd .

capabilities of the vari.nus school bonrds in ’ohis regard An o e N
1n—service program For elementary teachers uill ‘be conducted but ST

its fomat has not a.t this point beem finalized
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‘ A3. erat did you conside.r were positi\.re aspecta of tzhis session?

4.. What aspects ot’ this workshop were done poorly?
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. 5. ) }ld the act;t.vi{ties help yon begin t:o Th:lnk He;ric.?

";.6'_;.: Add:ltional comments*
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2.; Did the wo;:kshop fulfill theae objectives?
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, , General Seﬂsion — Afternoun . o ,' ' W '
REREE ._1‘.- Were the objectivea of ch B Bession made clear? _',3_" . :
s 2. Did the aassion fulfill these ob.jectives'i -'ff:: £ ;.' ST
' 7 Lo }ghnt did you consider were the positive aspects of t:he aess:lon?
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T 4 ‘What aapeots were covered poorly or not: at: a11? R
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.. 5., Additional -comments. N A
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e 1000, 100, 10 . W
Ve b0, 0013 0.01--1000

10, 100 1000
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The* symbol for tpe sta:rdardized metrie syatem is._ e Lt :
- e, RS S R §t S R A
i b, COS I ' nsu .j;j{,;?j o o
W ? “ . \' M o 'v' - :' " +

2.‘ The meaningsrof m\illi. centi and k:llo reepectively az/e. Y -, " L - :

’ .
. ¢ i 4 v

A heaauriny cup w:Lll hold about.

&

o ay ,-,.2 millil:l.tres e

c..

. i

3

250 millil'itres'--'":-"a Lo

I

BL 25 milliltbres | .. d. 1 ldpre e e
’l‘he symbol for cent:l'.'metre :!.s. ' Pt . R ‘ U
an 'CC "q '-:': . ",‘.,,‘._" Cm. HE . . ;.‘ ) Cot ‘"' 3
CM. : d. . . . P R -( - P ‘
The ,nrea of t;'hia she.et: of paper is about 6 square" 4 .
'.' me:res “f,. A centimetres _"_".. S ¢ : oL ?
o . decimet:es millimetres-" R T S Se ?
i : 6, Wat:er freezes and boila respectively ai: ; f,g’ SRS S
. - 32%. aqd 212 ¢ o c. and mo c e ¥
ao . S b. 1oo°c aid 200°c - ! 0% and 10°C-" " - .) P
J Lt T A litre of water "has a mass of abwt:..( e ‘;:','.‘ L T o A
"‘::y ! - ‘ . . A ’ i A . I . : d . PR ,. ) N :‘::
T ' a.' 100" -grams A * 1000 millﬂit:res { o S
A : 10 gr;ams d. 1000 grams R : _.:--;3‘
f AR N 'I‘he volmne of an average-sizea marble 19 about 1. 5 cubiu. R
% e mill:lmetrea L decimetrea ) "
L ‘ metres R d.\_‘ centimetres I R o B
‘f}‘ i i .9 The base un:l.t of capgcity ;Ln thé me;ric system :l.s t:he : L ' et
tf : n Sram . c. : met:re [‘.’ - o S
B " ]._::!..t'r’e;f c’ubic centimetre A g
R an Tyl . ’ . ,T l ‘ LR
7 : '1'!19 meanings for deci ,and deca :reapectitrely a::e. s I
B ) L0 el oo o 01 N
:;'; -'; “ ;bt. 0 01’. 10 : - ‘dn 001’ 10 N Tl
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L 12. . One teaspoonful of cOugh .
08 muluitres, ‘ ;5 ail1{T1fres:

RS S b. 1 millilitte L . 10 millilitre
R . »'_"l3~. A millil:ltre of water has & v_plqme of 1 cub:tc i _
i M decimétre ' "-. ..,' c metre "'.'-, R 2
S > b. ‘centdmetre - .. . v -0 do millimetre R
S : 14 Noxjmal bo,dyfégmx‘:'efé"t'qré.-isv‘.'abdi‘x't:,:, AR ': .
DA f 51,2% .' BN c. " 36,5% :
T M}7°C 23.5°c L ]
o N ,A..15. ) The length of a swimm:[ng pool Built to..olympic standards
R : " .‘..' I 5 met‘r;é 7'-". ',;'; ,b.5 kilometres~ :'

cat ] a...

’ b

— . s -

” N _?_
centimet;res Foh
etres BRI

d.

, b; 50 metres

millimetre
dm::lma(r"e'ts{w

500 metres
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LRI
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.. ' '.‘ :‘ o 5 ".' "-;.l ,‘" 5 ‘ Y . ?n'v, ;\
i;iﬂgf' };fl”“ThJs handbook has been prepared to provide aﬁbas1c gu1de S
;T“ﬁ;'7 : for fol\ow hp workshops a% the locaT 1eVE1 - Tt W“‘ Pr°V1de .
j : I #,;r'- . o ~‘ ‘
: part1cipaqts at reg1ona1 conﬁerences w1th a resource book conta1n1ng

.1f;af:f . many aspects covered in the two day program. It w111 hopefu]iyﬁvi}¥¥fij;ffﬁﬁ

then serve to.give directions and gujdance 1n futurelworkshops.f”

this-edd many of the pages ut11ize 1arge print so as to ;}%7%1‘11?

-

DEP TR

';}Lﬁ’;ﬂ& ser:e as masters for overhead transparc1es.x The bopklet a1so fiiff

various workshop sessions jl{ yféﬁvg{»;'lggf_ ;”,;'“

LA TR

O ' . N . . e
e PR S 0y T ‘. Fe o I\' .ot .
' . - L ‘ ¥ .

The booklet is 1n no way a comp]eteI&

s,
-«15 o

f1na1 docdment

-4

T

Localized 1n servqce projects may wish to expand or modify "fffgﬂﬁ o

-\i..'

fﬁ transparacy masters are out11ﬁed 1n Section Two"

Sectﬁoh Three

-ticontains the‘activity workshops onﬂléngth mass. capahﬁty,karea"-ﬁ{i”f'»“

v\x""

vo1ume and 1nterre]ationsh1ps.ﬂ-Some genera. topics are“QHscussed “ﬂ@

1n the 1atter part~of the

guide 1n an effort to give ﬁthher gener

] A
) ‘s
N ER
. '
R
A v
- PRI .
L




- o e B - .
LN . ~ i by -
- PR ARSORL M » Ly s s v oo P -
oo . ) FAES L ro Ny
¢ felig iy o g o) - S, :
. S > i - S “ . )
P il . . N , " L : RER) K
. LR 3 ey U . oo
. s - R HY \ '
. . .
L . - . " - N :
.
ot L 1 A 4 . - TR . .
r o . . !
.o . ' - . U . .o ,
} S M S + !
AT \ I N N s B
' . — n a . .
R - [l ) oo e
’ Y [ - A
Kl \ hey ' N . o
o vy . .
. - [ EO RN .
v - A

‘. T .
. e""‘:,

o T T '.?'Go"l n;g;_'netéié._f,

% '_;ij_?':. R By introducing the Nh1te aper o Metric COnversionfir ]1'

S S0 Janvary l970,, the -Federal :Goverinment began'the process’o
g s B L e eventual adopt1on ‘of ;"the metric system in.Canada;.’ The, .

§ ;,-ﬁ “‘f_}rw"“ut1mate1y inevitable and des1rab1e for Canada"

j L _.,;- The Government white Paper 1ncludes the ﬁol]ow1ng bhoad Q}”
P princ1p'les"~.i'; C L E R T _' '
‘ ;f,h e ,jgﬁfﬁ“”af'li}~The eventual adoption in gdnadian usuage of . single
oty Tl D toherent measurement system based on-ietric units”

, . 'should.be acknow1edged -as: 1nev1tab1e and. in- the~*

Tnationa] 1nterest :} P L !.- . w--

- . R

“fjﬂu:f;ﬂjVfo;y“§}212f1h15 sing]e system shou]d come to be usad for a11

'i7'2'3;4fP1ann1ng and. preparation i the pub]ic ‘and prQVate
e jf—hd,}sectors should be éncouraged n such a; .manner :so
L™O D s as to achieve maximumibenefits at ‘minimbm;cost o’

LIRS LT ithe! pub11c. to 1ndustry and to government at a11
A A J’Z’L‘.f".levels.., 5 Sa i o S R
R S N1tm reference to the above’guidelines. no specific t1me LR

a ,r%;,ﬂfd&for conversd oh.was’ set - 4n the: White. Paper To!initiate A

L ,“a;!;.,economy ‘the ‘Federal. Government .established 1n:June 1977. ’
Celese S ke Metric -Conmissdonk. Thisiorganization: 18 ¢harged with -
s el b the respons b1ty of’ overseeing conversion .to the Metrie . ' . [v . .-
co e B e Systemedn Canada.A It was estab11shed to fu]fi] fhe f011ow1hg , ‘
A S P obiectives' el ClE ’.._ SR IR A . EARRIE
A fe (a) To .~ 1n1tiate, co- ordinate and undertake 1nvestigat1ons L
P R II -[f [. “and-studies’ re1ating £o 1mplicatians, of*conversion T
Lo s okt to the metric system 1n dffferent sectors of the RELR
G e S ";‘economy..h- PR A : Coee
% At u;;.(b)uTo prepare an- overa11 program for convers1on 1n the [ =
Do e T S i matele yystem which w111 ensure a co ord1nated effort R
Eo N T T e U ordeneiEhdt s S
G e e T (1) the benefits of conversion are achieved at T
P e o e el s smin T ciosy ’”m?.
I A (11T'convers1on to. the metr1c system as B - who]e 1 R
» v 5 “‘{{ effected 16 the“best advantage to Canada \ SR
P 716)'furnish ub11sh and dissem1nate 1nformation ‘%,;,j[.g
AR A ;;“ “concern1ng conversion to, the metric system. _ ;1w,“ S

NS S I The 1ntroductfon oF the Metric System for Canada has e
‘ w‘1mp11cations for. Educat1on.f ‘The Department: of Education. hopes
v Pedication -and cdrrdculum inslEmentation.. - To accomplish- these

”ge¢o1ve over the.next two years,

ﬁ 3.3; LalEe T z\,measurement purposes.u,;;._“ N . R gqr;

e ST T and, ‘corordinate Metric Conversion tnvall sectors -of the L}* ﬂf'

.. :toiprovide::a’ leadeYShip ‘vole in- th ‘areas..of 1na9erv1ce .4;.;u.

.“‘Tﬂbroad aims the fo?lowing pﬁans have beem 1n1tiated and will uﬁiyfﬁﬁ“‘

R “:ysi”{”e “Mhite."Paper: says'.that adoption.of the:metric system: 1s ': s‘“';ff”i-ihn
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‘r.ﬁrr.“,‘ln Senvice training w#11 be 1nit1ated 1n the form ﬁ,;_"

2y cof A number .of regioné] conferences. These two -day : RS

S stratning seminars will: el held:in. various parts of" 3Mw;.y;j L
- &he. province, Firstly for:<junior hiigh. school, R S
k “;‘xeachers and 1ater for E]ementary teachers.« e

AR :rﬂré;ifLoca1ized 1n service w111 be’. encouraged as’ a resu]t ’)9
o lds T of these confereng s/ Participants at regional:

5¢h gol- level: in the
the 1976 1977 schod1

9751976 +schop _year.and: 1n R DRI
year for pr1mary gradés.-,.‘...f e

S .- conferences will actas 1eaders 1n metr1cation n’ RRC ‘
o L thedr schools:or: distr1cts Cp L fi-" g
f ) 5 Curriculuv change wiiT begin at the Junior h1gh ;

e

“*?tﬁsf,d Interii gu1de11nes f0r teachers w111 beiprepared . o i U
cL T s "outldning suggest1ons with respect to 1nstruction 1 PR
1n metric dur1ng thq 1n1t1a1 changeoqer period _‘f'~1'“~.'§;

, There ire other areas‘ﬁn1ch Wil raed’ consideration as. o -5;$4i?f.
we]] ~The’ promotfpn among teachers of.a general awaréness - ' L

ST af the ‘metric systemand fts implications for/education 1s . "
Lo a degessary concern. . The' approach to learning;the. métric 5%;; W ey
'system 15 ;another 1mpor¢ant dreas - Astwill: be’ sugdested by . .¢ ,'?A,..«ﬂ"
REESREIE 1 (] activities which~follTow tn; this booklet the: approach” to :f{‘ﬂy; mL
e u}@, “learn the new. system wi]] be{one of encouraging people to/ 3'm R
" "Think Metrich. This An effect tréats. the’ metric system as VRN
Cht racseparate distinct system ip-itSelf:and. necessitates the ol
"ﬂ;\;j'learn1ng of a. new 1anguage of measurement.,-‘g,a b Lo T
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“‘smal] unitiof measure . or vice versa At ds necessary onTy

'“jn ‘tondivide or multiply by 10, h 1000 “and_'sa''on’y 5econd1y. 1"wi35? ,qi

: 7"”‘:a The netric. system has many benef1t9 the moét °bVi°“5.f:iJ'5f;a{3
¢ bf which. is-1ts decimal natuvre,: Ftrst, to. convert from:: ';f‘pc;‘éy,al

w1th inCreasing adoption.of the system 1nternat1ona11y, the )
“metric: measures. have precisgly. the same significance fin’. ' ol
‘-; every. country. .In'general then  rédsons’for going” metric
‘can.be seen from the: two, po1nts of view -.Simp11c1ty'and
Universa]tty e,-::.‘r R A RTINSO
NHY IS IT INEVITABLE? I - t';f;'m';i‘.whﬁﬁ?lu.m‘ T
. t . D P fe .. P R

- ‘w i
In the fﬁeld of tradL and oommerce,_aoaéqr cent of

thé world “‘trade 1s-conducted .in: the metric sys em.:  Many t:.,

Canadian compan1es -are a1ready ‘dee 1y, 1nvo1ved with metric 3 R
Z measurements ,.- particu]ar]y those that.expprt fo Europes ..’ 1;~1,,j}#§

‘South’ America, or the emerging. nationslof Asis and - Afrdca. s o

" More’ than-50- per:cept of Canadian' ma ufaétured goods are:’. e

exported to- metric’ ,ountries.a The'need: #o

‘a, un1versa1 systém: Of -imgasurement: has’: become urjgent: if ‘we:

‘are '£o™ maintain our; Nbsdtion . as .ong -0 f.“the " major- trading :

nakibns of ‘the world{ ",

".goods “in. the’ manner- that. ‘“iporting- countries desire which

15 nore: and more’ 1n he metric system.-,px T .

AN ,-,.Sewomdlyq ove ’95 ﬁﬁf
~ usks,or-is converting.to,

I3 *0' '; ,‘.<,,.'

cent’ of tHe worId s/, populat1on‘5fﬁfﬁ
e metric: system,: Countr1e§ 1}ke ARy

‘ ur, recent .years while Austra} a,. New Zéatand, Cey]on. Ire1and PROR

© Lk and: Britain are-well adVamced toward: complete ‘metric.” '«“ft; S
convers1on.. A comm1tm nt .Sholi1-d;-be: forthcom1ng shortly 1n R
AR r::¥?~- the United Statesto o’ metric.as well. : InJuly, 1971, jjfl'f.yﬂ"
ol L ery conmrehens1ve report Was . sent. to Congress strongly R

O F .Systém of:- measurement " AS of early 1974, aliost a1l
Co a0 T mu Tt natdanal Ameiri.cant corporations are comm1tted tom
: :'.téﬁgje-;f,,convert1ng 1nside the USA.. e

st

_,.—J‘I"r . ‘

ﬁt”%f“dUStry -dnd -science appears ‘inevitable because’ -thé WOr1d AsTo o
' ;’rap1d1y becoming a close-knit’ son1ety and-Capadagamnot. w0 " T e
L afford ‘to remain in 1so]atton. Canada" rea11y hds-. no other LU e

g"trading b1 14 es ‘and: Opportun1t1es in: wbr1 ‘markets.’ - “The,,
major: Commonwealth countries, key outlets: for Canadian o b
[« manufactured ggods, are:all:going metrid, <A, survey conductedﬁi:r ;
Ay ‘thé: Canadian. standards Assoc1at1on'revea1ed that more .

}; to switch1ng to the metric.system'~

" Indfa,"Ehina..and. Jgpan-have ‘adopted the metric system:in™ ek

AR
3

;
A
o)
.
L

{ recommending. the Un1ted States . government to.adopt- the metricfﬁﬁl;ffrfﬁ

T M . 1
- % “ - < o
R TR L RS S ST

Ihirdiyy”the change to the metr1c system in commerce, 1§5é71ﬁ;ﬂ{.

Lchoice ‘buts'to go metric.p,lndustry w111 benefit from. 1mproVed;iffr{{{¥T

ﬁm':than ‘95 per ‘cent-of. Canadians pol]ed could see an advantage {:J\:{;fffﬁ

Supd’ O g“""‘v

gy

v Canada tq. adopt_:.jQ,hf;*QL
i L . o

Canada Must: be prepared 'to supply- 1ts : 7ﬂfﬂévu&;?




PR e

’ to be converted to getric measurenmnts. PR { RESET

af conversion w111|be.‘,ﬁ ‘ ‘ SR 2 y‘_ .;jg“

.jf,‘ production efﬁctenx:ﬂhe ‘In:Britain,. Lord:Ritchies: .

ﬁ“gﬁfW‘ PIt-ds anig Rportunity for spring: cleaning. we are

'.g;(b) When 1t comes to stocking materials and components..

. .,- " v . K Lt .
,.4_- ! v o

L ford more “intelligible units .of sale, better’ designed,a

. The maj?rity of Canadian-business and 1ndustr1a1 1eaders
favor adopting the metric-system. - “Thei{nch-pound 'system is.* j. o
satcostly’ -drawback .for’ companies producing equipment : forrnh' ,‘-;ﬂmt.”

metric countries” because.'drawings - and specif1cat10ns have SRR

. ‘ N ' "
o Metmic measu e. 15 now. {nternational 1n medicine,uand y
Canada 5. pharmaceltical industries “have: used-1t, for’some: years.ﬁ,
- The ' Canadi.an. Hospital Association - estimates that fu]]y BZ "
-per. cent. of Catada 's" hospitals. arereithen,us+ﬂ§ the syst

Or 1mp1ementin conversion.;ﬁﬁﬁ ;

Secondly, exports should 1ncrease five'to 10 ber‘cent
1f Canada adopts the metric system.;vgtp-,z e G

Th1rd1y, the 1onger we wait the greater the cost of

Fourth1y, adopttng the metrtc system cap bénefit
jndustries 1n tWO 1mportant ways:: RS

(a) 1€ offers an excellent drportun1dy o re-examine and :
i~ streamline’ the. whole “me&'thod ‘o operation.e In::Britain,
;,for exanple,; the’ fasténer 1ndustry.reduced thé :ntmbe’r’
LoF 7 ofmuts - and bolts to-do.a job. firoh. aboﬁt 60 ; varietieS{
'*;v :fo only nide:varieties - -The changeove therefore-' .
~ offers al ‘gredt- opportunity ‘to simpTify andifmprove:

Metrication Board had some )
0pt1mist comments ‘on " the" changeover.a,.

Ca]der, ‘chairman: of:

!} .concerhed-ithat the changeto. metric, should be -the:: ""';' s
“occasdoh for-improvement-in: quality;ef )ife . We:look. " L

,;y”more ‘rational.. packangg and -greatér: ease’: 1n caTculating
',~:eunit costs to ensure Va1ue fg;:money't EXT _

1the
".varieties one needs "to .carry:ids e, resi of work1ng'in o

metric. unitslare Qubstantially reddced Reports “from. " ;jay
Britain Andicate that the saving on’ 1nventory normally R
exceeds the. .cost-of. carrying Imperia] system spare parts,ﬂe;}?la ;
durin? the trans1t10n period' : g A : SN
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Th'ls means that convertfng‘_from one un1tn.o - 'etr"tc.
measurement to, angther. with,iln the system s just. a stmple’
matter of :mav ng. the decima point either to the right or - Sty et
Jdeft i The: units that. ‘the" metric: system: emp]oys are.atmost. - N AR S
a'lways relawted by powers of 10" For: example “the: metre. the‘ T
"hasic, usit. of/]ength 4n. the: metric system, 1s,equa1 to; 10-.
decimetres, or :100. cent’imetres, or. 1000, mﬂ'limetres., Therefore,
converting:36.81 metres- to. centimetres: requ1res oh1y‘sh1ft1ng
the dec1ma1 point two p'laces to theuright.-' S ’

A'Iso, the metric syStem utﬂizes a cons1stent system
of prefixes to designate: multiples’ and: submu'ltip'les Lo f 1ts
basicunpits. “Greek=deri ved, prefixes ‘are., assigned tu “the .- * L
mult1p1es ("deca" equa1s mult'lpHcation by A0y, "kﬂo" AR ILI R
equa]s mu]ticipat*ﬁor by 1000)-. /<L ag;‘ln prefixes are assigned SR
.to. the' submu'ltip‘les d1v1s1on by 'lO “cent1" :

"deci" equals-;
equaIs division by 100. and?'s‘o '~o'n),

we1ghts ‘and” Measur-es has, - steadﬂy extended “and: refined the

o metric/system: > 1n' 1860 the Conference ‘adopted: the’ Internat1 ona1 ._f_!

-‘ System of Urn 18- (Sys‘teme I terna.t1onal dtUnites” or‘SI) t Lo
. ea*s‘urement and»

AR aH-the quant-ities needed 1n
sc1ence techno'logy. and everyday 11 fe from the« seven - base _
"u‘n_its. In-contrast there’ are:-53- denom'lnate ‘units.of measure
odn the Imper1a1 system’ and there 1s+no: definite: pattern R
"the relations*hip of the’ un1ts..,_ The - customary Imperial un1ts,,
;. are: non-8ystematic’ with respect® to multiples: and~submu‘lt1p1es. ONEEE
the relation ‘between cups, quarts,. ‘gallonsy’ hqgsh’eads, and
~b.arrells.. the- reTation between’ 1n‘ches,‘fee.t .ynrd rqu, Lii
and mﬂesﬂmust aH be memorized.‘ N

N Thirdly, EL "0, to 20"
PR per cent AR calculation time when compared w1th;"the Imper1a1
e vusystem, Teachers: 6f mathematd cs Wil agred that.jan’ 1mportant
e @ percent“ge of A ,chﬂd's time and‘the ‘teacher‘s astiw‘ell

GG could beYsavedidn - arithmet*lc tourses s1f: thes: ' '-:-'interrelated
cima] ‘U ks, e re” substituted for
e ... Such ! monstrosiﬂes ‘as -proper: nd 1mproper‘x .
1 ,i,.,nymet;ators," Teast conmon;:denomi nators:, reate"
.common - divisors;, -and:mi xed: -numbers” canbeiforgo: te rand’
'ep‘l:aced w1th.‘ he‘..d imal system.
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i common; Everyday Metriciumizs © U S UL L

L'ﬂThe metre (m)'_‘.Vi“, _3f_f“‘£{:f-53,_,f ﬁj,;&f,':]; ..f~;::: ; sf'l::s'féf

w;'about the:width of a fisd. -

1 dm.(decimet

" -decimetire (dm”)

Se) 1:

ong -the. cube.- has a. vo]ume of.1. cubi; A
“This ‘volume is, nicknamed the: ]1tre=( T or Z).

q’The base unit of ‘length is: the metre. 0r1g1naT1y “this o RS ¢
was intended to be_.cnestgn-millionth of-the. distan¢e: from the HACHNNSAE
.. equator-to the. North -Pole. - The metre was 1ater»6ef1ned as the - REEEETI I
Y - distance. between: two - ‘1ines engraved on’ a_metal bar near. Paris. R £
J8 - Today. the- metre s defined in. terms of krypton radiation. : For ' g A
e =ﬁradt1ca1 purpOSeg in the classroom-the metre s1mp1y becomes LT
; ;the 1ength oF 2 metre st1ck SRRSO - S . D
§ o _..(\ L : ) . <. s .‘.”:\j ,’
) "~- Reference shou]d not be made, any more than is necessary,,- S
g " to.imperial: versions .of metric units.: HoweVer‘ ‘for- those who: ‘.' R
- « ., are- steeped in. the imperial system sohe comparison is bound i . SRR
Y.ty . _.to be .madé. For these.'oldtimers" the metre m1ght be’ described U F
v as.about 10%. Tongex.than. the yard:’ Th1 kind of - descript1om 2 R B
_ ;L::g shou]d not be stressed h1th _young students 1f mentioned at’ aql AR 3
\ ot L Jir
A . ,-Common objects “or. fam1?iar mark1ngs can act as the most‘ﬁ _th_-'?m
‘ '-.mean1ngfu1 ‘visual-representations of the metre. It. méght be -."\ R é_
descwﬁbed rpugh]y as half .the height of.a door,.the width of, P
-~ . " a single bed,  the he1ght of a-three- drawer f11yng -Cabinet, the B
< .‘perimeter of this page,-or. the; height -of & man's hip. amwoman s R &
‘wa1st, or a, ybung teen s bottom r1b above f]oor 1eve1 oo .f.lg'
. . ‘. . «. . !u' P . . el 'j: \ ‘“_ . .. : R ‘
Ll ‘V-The l1tre (Z) N R
T o e One tenth of a metre (04 1 m) is cal]ed ;2 dec1megre (dm) R j

If-a cube is_made with: each edge . R 8

”"szhe ]1tre is about 0% ]ess than the quarts3

vﬂ‘

Eventua]]y We may purchase mi k. 1n 1,

2 ahd 4 Z (11tre)

ontaaners.

.Cherries -and” othey. 'small fru1ts may @ome inlk,

I et VR iz A -

o1, 2,. 4 and-BrZ boxes -and' Baskets., ‘The_actual* -sizes: willt be = .
, determined by those d1rectly concerned W1th the packag1ng manket
- The g‘%’am g) e o . S ' ‘ R -' .'A \,'o’ . “j . h .“ J'.. J - ‘:
. t o A 11tre of ‘water has 2 ‘mass of\\“lﬁﬁﬂgram (kg) The'ﬁ:l.bif"';h N
o or1glna1 kilogram mass. ‘consists of a solid metal- ty11nder and i§ ... -t
- Tostill kept near- Papis.’ Tts quant1ty ‘'of matter 1§ said’ to be- 1 kg
- A kilogram-mass "is about 10% more -than that of 2 eounds N In
" " the base unitiof-mass 'is Fthe. kilogram, not the graim;. but-for thisJ,
. . treatment'"gram" is emphasized since 1t is the term- tp wh1ch
. ’ ;,aprefixes arg . attached RN . Ched (o ‘
R ;_.;‘:V‘ : ) , . "‘ . ) . . . . ' . : ', . Lo
. ! ' - ',‘ ie v ‘ . ‘\;. 3
o h :‘l. S . . .'). .u-h:\-.r..‘-\\.\ " A‘,\\%l‘x;:‘\»l‘.“;',ﬁ. "" \m,.-.‘&. "' ‘ 1' .lh,;‘l;wv ) %’}g}%nﬂ,‘?“ﬂ' A o 4
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L A gram mass is comparat1ve1y smal] equaT to on]y one e
) one -thousandth . of:a XKilogram. A’ medium sized raisin.or a smartie S
. (coated. candy) ‘has ~a’ mass: of about .1 g and a- nickel has a mass. '
rof about 5,9 The rece1ver on a desk telephone has a mass of

. Pack,ges of butter, cheese, meat sl1ces, etc.. szT probably ,-7
R 1 - aJa11ab1 .in. masses of 500, 250 and 125 g or other modu]es N ’
. : .o as may be d term1ned by -the food industry, Thus the term Mgram"ci
oo T w111 -bey; e cogmon . househo]d express1on. ~ ,/; L»." -~.'
el PR Sc1ent1f1ca11y speak1n3, grams and k1Tograms are units of
R i mass, not’ wefght We1ght 1s-an 1nvfsib1e force = the déwnward-’
a0 pull of gravity" on -a.mass - and in. SKPfdrces are measured in-
.. " pewtons, not in. grams. or gramsforcestor kgf (k11ogram-force)
v IE s therefore-proper. to refer: to a-package of: butter as’ hav1ng
‘;”a mass of 500 g, not as having a” e1ght of 5009 . _

LT Generale speak1ng, however, the term “weight" has been'
VA - . “far‘more popular than the  term. “mass'. Thts mass- -weight, dilemma..

Lot is not easily resolved particularly. in the sphere of educat1on .
oS .;where correct usage should be’ encouraged o aat

o e It s recommended ‘that' the use of . the” term "mass"rbe l7[':“% S

SRR L ”1ntroduced in- the schooﬁs, wherever feas1ble,‘1n referance:" to ' )/
s '_measurements ‘made in terms. of ‘grams -and kilograms The .term . :
o, 7 o "weight"’'should.be reserved to-mean the gravity’ force puTling RS “
.. 2. downpardS on-a mass - .a comparatively advanced -concept. - It is _- N
o s wrecognized that’ "we1ght“ will .continue .to be: 'used-by the. pub]ic S
S . . as"in- the past, and .that for students ‘it would'not be prudeﬁt .;-.,-‘xg
ﬁ - .. to make-a strong.ijsue; of ‘the mass: sweight problem. The. Tmportant I
“.. dssue’ is that,if a'student gomes ‘across ‘the term “mass”, _he-gr : A
> , },she shoqu associate it wath grams and. kingrams.u.nuﬂ,xn; Lo Lo
X 'The Second (s) _ 'i y.f'"m }-; s ",Q,Tf a'-i¢v:~‘no"fw'if':,,.5‘6'., f
- 3 he second.is. the base unit of time and this is.-one measure APR IR R
,w':~~',',"_wh1ch 's. unchanged: as we.switch to metrig. .The 'second is & N
. .. - recdgrized SI-unit, but other.common units of ‘time; such as the . Ce s
o C 2 Y minute-(min), hour (h) and day {dy,. aTthough ‘non-metric, are - -. . '4'£§
ool .>*-tupermitted foruse. w1th SI because of the1r universaT acceptance.ﬁ; PR
- _;.ou.u-,_”,'j"l'he Degreg Cemus @ cl g e A
A : B :5-:.[;‘ T
: The Unit of temperature for common’ use’is the degree, IR T
“fCelsius.‘ The reader may 'have seen,. in"- 11terature on:-SI, that i
-the,kelvin is the’ base unit of temperature 1n the modernized o

:metr1c system.‘._, _ Lo e , U g

‘ N v e B _.:'-' - " ! 3 ' ‘ .‘-‘.' v‘

v : } ’ @ " !
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S T One o$ the - main advantages of SI 1s that there qs’ aii‘ ‘
TR ;?un1que symbol for each ‘unit.- "The’ word Symbol has “been-
S designatea to refer-to the signs useh ‘to- represent ‘the ;
. varfous units, for that “is what ‘they arve symbols not. :
"-abbreviations " These: symbols ‘remain “the.same in all. languages
.-.T~T?15 ?akes for greater c1ar1ty and reduces the chance of
B sta es . . . .o .

,‘,.,...\

The f011ow1ng are basic rules for the use of these symb?]s.,

Ll nﬂﬂﬂf ;f@:1nh-0n1y one prefwx can be used at a t1me. Compound prefixes I
Ce »v;are 1ncorrect CL Lo : . . '

Y

FOTRE 74.3135-;,2ﬂf15ymbols are’ never p]ura}ized . 1 kg,_45 kg (not 45 kgs)
e g f;hd”f~3{7¥h ku11 $top: after a- symbol 15 not used except when the R e
NP symbd) accurs. aﬁ the end af a sentence. . .;1,..‘ :-'1;_v;';ﬁ

"o R

Qﬁ,Y:When symbols consist of letters, there s a]ways a. full ?;'Y"@?~j;
RRCE R v, Space between” the: quant1ty and th symb015"- Lo ._;-giaig R
A ;gf‘ﬁeg . 45 kg (net\fskg) :/fF - _ ~‘.L3: "hﬁll'dlt" SRV

: IR However when ‘the. first cgaracter of a symbol 15 not a 1etter,‘x;.,2'1;
A no Space 18 1eft.. eg 32 not 32 A :'T ] e e
o ,r;.f;'f” f. A11 symbols e Written 1nllower case except when the unrt PR
I ARLNY PR - derlved from a proper. name.;u-.n C e L e h“}g.:":
" 'h-ff;‘{"“w eg m for metre . A- for ampere.,.,-“:-ﬁﬁﬂgf;. -Z}.”i.y]hj:.y-*wﬁ; L
S T - - ‘ . R
D 1'::6;: Symbols for SI unats shou]d always be uSed ‘and unit names el

' wnot’ writtgn put, (except. .th the case of. the litne) )

eg 16 mm and not 16 square m1111metres

R 7. Symbols are always written i roman (upright type) The IR
! ;‘;...w-= on]y exception. is. ‘thé .symbo) for’ 11tre, where - the scr1pt '—"_‘yﬁg;A\
Y j;.f;fj?“ﬁ ‘ - s preferable or 1f not the word wrltten Out K .rf"‘ﬂf'}:"
T e, OTHE/R RULES or s1 A T T

. S . . \
' A oot - P

f'B. Decimals shoul 7ve used instead Of fractions. 50;75?1ﬁ§£e§df'“?¥'

.).-
.

U { dec1ma1 fraction of a. Mnit 1s used a zero shou]d
lar J,‘ﬁaIways be placed hefore- the decfma] marker ;gj,n,.|, , S
7"§j]',;“'- 45 kg not. ( 45 kg) g L N N

c T 10 The thousanq%;marker-“’ ‘,;.;_ .a_;:f[ ,3; e g_|~';u ‘Lfﬂ.'q

Vot .

gt e e e { TR
s T SR

,-_.- H |

: ,H,;;;;:-' ' A pract1ce in-some countr1es is. to use 2 comma. ‘ag .a . x;‘}a e
R decimal marker. while the- practice An North : Amerfca,‘the ST
LR sV h T -Undted Kihgdom and’some. other ‘countries is-="at this:timé:- -',;t e
R to use -a’ period (or dot) as the decimaI marker., Further Conhe e

ey AR

. " g



‘frequent]y used ‘ta"divide Tong nun

S U of -three: - Becausg of these d1ffer1 g9 practices,,spaees R
e L must be used tns tead of -gommas toseparate long. 1tnes .‘QthA L
S 1of digits with: ‘respect to" the decimal»marker. ‘ L
L oL egr 52897 is written's2 897 = : ‘-"=-“,¢.' S
, e SRR ¥ space s opt'lona'l‘*with a four d‘lg1t humber. S Lo e
L -;. eg 1 457 -or, 145? RS R A A IR P AE S
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5 Introduced ln France.wl

.m‘-
S
L

.fijetrlc unlts legal |n England “l.}li;hﬁ: AL TIR P
id?Metrlc unlts legal |n Canada. A ﬁf”fff“":”f

p—
.00,
=
. w. .
-1

';"fﬂ;?ié7§,fﬁ17 NatienaMetrlc Gonvent|on |n Parls, establlehad

~~~~~

A N PRI |
Zg,;yaéf_;igﬁﬂ}7mPar|s ConferenTe aaopted the Systeme Internattonal RURS |
~2;?;%33$5;1;ﬂ¢1,d'Unttes (s ) ,ngg,,;g;;,;;,.“,u,;;;f~i‘{ifdlfgf

52 ] ;ff?fj@dﬁf;feovernment Qf Unltad Klngdom decreed convarslon S

| TR | metr|c by 1975 '-“)A, SR -

\

- i;;%*;jjgﬁgfﬁku S A' Government set@ﬁp Commlttee

{Federal Bovernment |ssued a yhlte Paper"i?' }
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. Ma.terinl: Graduated containera (milulitre to iitre), varioua oontainera.
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