
METRTC CONVERSTOru TN SCHOOT,S;

A STUDY 0F GENERAT ïMPL${ENTATI0ST PROCEDURES, TFÅcHtrc

TNü-SERVTCE9 TEKTBOOK PUBTTSHTNG ANT} TNSTRUCTTONÂt

APmoACHES FoR EpUCAToRSe WTTH TMPI"ICATIOTS

IN THE PTEI,D OF GEOGRAPHY

THE UNTVMSTTY OF MANTTOBA

A TI{ESTS

SUBMITTBD TO THE FACUITY OF C,RADUATE STUÐTES'T¡[

PARTTAI FUTPTIJ{E¡üT OF THE REQUTRESüÎENTS FOR THE NEGRES OF'

MASTffi' OF' EÎ}UCATTOru

by

Jot{nü RA]ß{0ND tomE3üz

ÐEPA&ffi{ENT 0F CURRÏ CULUM At{Ð ff{STRUcTTOtsf s

FTUS4AB{TTTES A$ID SOClAL SCTEBICES

wlruffitPEG, MABITToBA

MYu Lg7l+



STUNY OF GENMÂü M{PIM/IENüTATTO}I PROCEÐURES, TEÅCIIffi

ïw*sERvIcE, TffiTBooK PUBTTSHI$G AND IHSTRUCTToNAI"

APpRoACHES FoR EDUCAToRS, WITH mpLICATroruS

Tru THE FTET,D OF GEOGRAPHT

by

JOHN RAT-Ì{OB{D TOHRENZ

A tlissertltion st¡bnlittcrl lo tllc Iìlcrrlty ol' Crrdu¿rtc Studics ol'

tllc [Jnivclsity ol' Mrrtitt¡trlr irt ¡lirrtiirl fìrlf illnlc¡rt of' tltc rcquircrtrcttts

ol' thc dcglcc ol'

&ke&er of Edr¡catLom

METR C GOHVMSTON TP{ SCHOOIS:

l)c:rnrission llas bccn gt'utttctl lo Ihei l.lllll^ll,Y Olr'l'llli LlNlVl:ll-

Sll'Y Olf Nl^Nl'l'OliA to lcnd or scll co¡rics ol' this rlisscrlirtion, ttr

f hc NÂ'l'IONA l- LlllllA l{Y Olì ('AN^l)A to nricrt¡l'ilnl this

disscrtltion urrd lo lcntl or scll co¡rics ol'tllc l'ilnl, lntl tJNlVl:lìSl'lY

M l(' lì() lr I l,M S to publislr un itbstt'rtct ol' this dissr:t'lul itttt.

@ te74

'l'llc uutlur¡'r'cscrvos otltcr'pttblic¡rtion lights, alld ttcitllc¡'tllc

disscltltiorr rrt¡r cxlcnsivc cxt¡-lrcls l'r'o¡ll il rniry llc prittlcd or tlfllcr-

1¡7i¡;ç ¡¡r¡rt'orltrcctl wilhot¡t tltc irttllror''s wt'iltr:tt ¡rcrtttissiott.



The Federal Government of Canada began the proeess of

golng m@tri.e by pesfng the WhJ.Le Paper on Þietrle Çqn*

v rså_orllg_*-@ryegs u Jenuary, L97A, Fol-Lowing thls aeÈionu

the Curyfculum Branch of t,he Department of Edueatfon ln

&IanåËoba eetablíehed the Commlttee bo Study and Tn8rod¡¡ee

bhe Mebnåe Symbem ån ffianf&oba Sehools"

Th*s Bhesls ås a neer¡I& of the tsrfteres i.nvoLvenen&

on thls ConmiÈtee, fn whfeh¡ he represented the Soeåaå

Selenee teachere of l4anltoba, It røas Xargely beeause of

thc wråËereß reeli.uat{on of the }ack of LLteratr¡re and re*

search avaåtrable ebo¡¿8 the 1mp1-Ícatfons of goJ.ng meÈråe

spec*fLeal3.y f"or &he Ssci.al Seíences bhat the study was

undertaken, T6 soon became evLdent the& geogfaphyu wfÈhín

the Social SqLeneee u would be espeeåall-y aff ected by

me&rfe eonverslon,

The S&udy revLewe Canadian, AmerÍcanu and BrlËlsh

Låterature avaltrable at the tfme of the vøribing and ou&*

l1nes a brtef hletory of the metrle system, Ït sumsranLzee

6he presens world stegus of the metrie eystem ae wel,l broad

metrLc developmenbs ån Canada, t,he tJnlted Statee and

BEltsa{n,

The lælben epen& bwo weeke l-n Båtaln e&udyång the

Brltlsh eonverslon t,o bhre metri.e syst,em ån the fåetrd of

å1å
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eduea&*on " DtlrS.ngç thi-s tlme u ${ovemben I - ?A, LgVS a

s@v@re} edueaÐors wetr@ ånþerviewed and thelr opimj.@ns

reeorded" ?he lnformatlon obtalned from SFre edueators ån

Bri-taLn as weLl- ae the fnfornrabfon fron t,he wnltetres oÞm

involnrement end @Kperlenees on the Commi.ttec eo Study and

Inbrodr¡ee the &letri.e Sysbem ln Manltoba Schoole dunårag the

pas& bwo and one-ÏraLf years wi.l} be of val-ue 60 educa&ore

ln gemeral and to geography teachers 1n PrtLeular' The

Study wLLl be helpfuL ln assistfng cumieulum deveïopers

and planners, textbook authors and publishers, teacher

&ra*ning lns&S&utes, teaeher ln*eenv*ee ga"ottps, eehool

admtnåstrators and 0eachers ln plannfng for the overaLl

ehange &@ €he metrLe syetem fn a more sysbematíc and

effLelent månner@

Concluslons are drawn and gui.de3.f-nes are reeommended

ln the followlng four areasl

A, lmplementatlon of bhe metrie systern in eehools,

B" Teaeher $-n*servlee for pr@paratlon ån teaehing

the metrie sysbem,

C, F\rbLlahrfng and seXeeôlng bextbooks durlng &he

elrangeover perlod,

D, Tne$rq¡etfonal epproaehes for teaehång Ètre metníe

syst@m,

An ou&nåme of spee$fåe 3.mpXÍeatlons for golng meên*e åra bhe

f*eld of geognaphy es welÏ ae speeS.f*e eomel"uefone and

r@eotr@@nded guådeI*nes *n &haÈ fåeld ef sbudy ane lneluded"



A researeh etudy of thle nature ls rarely undertaken

wfthor¡& bhe heLp of many people " The au.bhor is gratefuJ- Bo
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conversion 1n canada, January LgTo, the Federai_ Govern¡nenr,

began the process of, evenûuaï adoptlon of the metråe Bystem

in canadau The whlte Paper seys adoptÍon of metr{eatlon f*
t¡uLtLmately lnevitable and deeirabre fon canada "î,1

.& person may weJ-} aek why should camada beeome

lmvolved in the confuston of changing over to the metrtc
eyetem of measurement when on the surface ghe present
eysüem appears qulbe adequate" " " after all has canada ¡¡ot
reached the present standard of livfne through ghe use of
t'he J-mperial measurements? persons involved in bhe

promotion of the procesg of conversion to bhe met,rle system
are often faced wlth qnrestíons such ae:

ffiWhy $.s th€ etnnge necessary?m

ffire our present system of, measuremen& not ad.equate?e:

w*th the fntroductfon of, the !ùhL8e p-aper on Mebric

tsACKGROUND TO THE PROBLEM

CI{A PTER ONE

Ï. PURPOSE

SGovernmesrt of Canada, rdhfte Faper on MejÞ¡råe

Wnadau (CIttawa ryu
Tnade and Commereeu January J-97O'l s p, 5*

t



wÏs the metr{c system thet much of an improvement
over the present system to vnarrant t'he eostly
change?tr

nsWhat are the advantages of the metrle system?tl

mïsnît the metrfc system very dlffieuLt to learn?n

The above queetlons are asked by people who have

lfttle or no famiLÍarity wfth the met,rie sysüem, The

persons who are famillar with the metrfe systen are not

nearly as epprehenslve about the eonverslon and make

eomments euch ag:

mltts about tlme Canada ehanged over"n
wThe metrf.c system 1s so sfmple and easy to use,¡t
ñSclence has always used the metrlc system"m

The chan¡Seover from bhe lnrperlat system to the metnfe

system of measurement w111 affect everyone lívlng fn
canada' NaturalS.yu &he af,fect v¡Ílt be greater for som@

peopJ-e than for othens,

One group of peopJ-e who vrÍrl be espeeiatry affected
wlll be the teachers of geography,

The primary purpose of thj.s stndy is to identify
speclfic e.reas of concern for the geography teacher whera

the changeover f,rom the lmperíal to t,he metric systern of
measÌJùremen& occurs, howevetru consfderatlon wilL be given to
ara&s of general eoneergr for other teactrlng areag as we].x"

The eecondany purpos@ of the st,udy 3.e bo pr"ovlde specifj-c
guådei.Lrees 1n preparatiom for going mebrle for the
g@ogrephy &eacher as weLl as genes"a3, guådel-ines f,on othe:.

teacherg,

2



The provincial government of Manitoba followed the

foo&steps of the Federal" Govennment ín lssulng a Whlbe

Paper1 orr Metnlc Conversfon whlckr basleall-y sr.rpport,€d. the

changeover, I& announced a progran to facllltate the

Lntroduetlon of the metrLe system as part of a coondirraf;edu

phaaed system for the nation, The lvianitoba pollcy stated.,
wlt Ls the lntentlon of the Manitoba government to
accomplLsh thLe transltlon 1n such a way that lrhey

(l,Ianltobans ) are more ready than the rest of Canadíans to
make the change to the metrj-e system,nz

The provineial goverRment supported the following
prlnclples lald down ln the Federal Whlte Paper:3

The use of the metrl,c eystem for aLl- measurement
purposes requfred under leglslat,íon;
EraeouragemenL of the planni.ng f.n the public anrlprlvate seetors at the lowest possÍble cost;
Dissemlnetion of metrfc fnformation to the generaxpublfe partlcularI"y where it wfll have naNfñr¡¡.¡
edueatlonal lmFct at the lonrest possible cost; and

TT " SETTT¡{G

3

lGor¡ernment of ManÍboba " Whfte paper on Metrie
#ffiå*%åz{l:nn*uu*' Ðepartúe erce 

e

ZGoou"n*ent of Manltoba u .lüews_Sefvåg_e, (l{ínnípeg;
Senv'Ícee Brench, Mareh 2, LgT3 )ffi

3tuJ.a, p, a,
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Cl"ose consuLtation betrseen provincial offlcíals and
the busLness eommunlty on the ti-ming: of changes
whlch are most approprlate to eaeh individuaL seet,or
of the provinclal economy.

As a result of the Manltoba governmenb polieyo the

Curufculum Branch of the Deprtment of EdueaÈfon established

the Gomrnfttee for the St,udy and In&roduetlon of the Fletric

Systera 1n tr{anitoba Schoo1s"l The Cornmlttee eonsÍsÈed of
representatlves frorn lndustry and eommerce, uníverslties,
eommunlty eo}leges, busLness and vocatÍonal educatton,

faculties of educatlon, maehemat,ies and sefence eduea€ion,

tho social" sciences, physf.catr- edueati.on, and home eeonomfcs,

The Commlttee meÈ for the first time fn September

L97t wlth the responslblllty of developing gu5.deLLnes and

Wograms Èo aselst, students and adults to mthlnk meÈrler!

ln preparat,lon for the changeover to the mebrie sysûem,

The general frame of reference for the Committee was

contalned 1n the fol-lowfng criteria:2
to study the cument developmente ln Canada and other
countrles respeeting the introduction of metricatíon
1n school edueatfon;

to set up.gufdellnes for instruetional input necessaryfor lntrodueing the metrfe system tn ManlÈoba sehoolsj

ZDepertmxent of Edr¡ea€lon memo mailed to
the CowrLt€ee for bhe Study and TntrodueÈÍon
System lr¡ l4anLtoba, ,Iune 22, 1971,

trIn the summer of, 1971,

members of
of the Metrie



to_prepafe a brochure outlfnlng to adminfstrators
and teaehers suggest,lons for tñe intnoduetion.
developngntu qng appl-lcatlon of the meÈric syáte.m fn
conJunctfon wlth all existing sihool pro¡ryamä K*rzLnclusive;

to ldentifyu annotateu and lfst fn the brochure. varfous prtrnt and non*prfnt maberlaLs sultabl"e for
ûeachlng the metrfe sysbem; and

to seÈ up guldelines for the developnent and imp*lementation of an adult program i.n åhe. metrlc-s!.stem"

The commLttee developed these criteria in broad terms

rather than ldentifying them ontry wfth a speelfic subJect

or subJect ar€&so

The wrlter has represented t,he i-nterests of social
scLence beaehers of Manltoba on this committee s{nce fte
flrst nTeetlng ln $eptember Lg?L,

Iïf" SIGNIFTCANCE 0F PROBLEil'ï

A" SÈatement of the problem

Thi.s str¡dy maberíartzed as a result of the writerrs
involvement on the Deprtment of Education commåttee for
the s&udy and rntroduction of bhe Met,rie system in Manåtoba

schoole' As a corunlttee membere reprasentlng the interes.tç
of, socfaL scfence teachersu &he vrrfter reaLized early ln
the hlstory of' thfa cornr¡ri.b&ee that there wae xrery Llt,tle
researeh of any kind about the fmprleation for the soeiatr
selence teachers wfth the l-ntroductio¡r of the mebrÍe
eystem' rndeedu inltJ-ai-J.y the commi.tteers feeling rnay

weLl have been t,hab ûhe social eelenee teachere sqould rloö

neally be much affeeöed by the changeover" Howewere as a



geogr^aphy ôeacheru the writer reallzed that the lmp-

Licatíons for geography teachers woul,d be s¡¡bstantiaL once

Èhe changeoven became reality, The åmp1Ícations for other

socl-a1 scLence t,eachers would not be nearS-y as pronouneed"

It vras the lack of reeeareh and llterature 1n thls
f leld t,tËt prompted this study 8o:

i." ldentl.fy speclflc i.mpl-1"cat1on for geography
teachersu &s well as general lmplicatLone for
other teachers when the changeover oecurs; and

LL" &ecomsrend guidelines for educators in genenal,
as well as gufdel-fnes for geography teachers
specff f eaJ.Ïyu in the areas of :

&ø

b'

Ct

d,

åmplementf.ng the metrf.c system fil sehooJ-s;

preparf.ng teacher 1n-servÍce programs;

publishlng and seleeting Èexbbooks; and

outlining cLassroom instruetlonal- approaches 
"

E" General fmpJ-lcatl-ons of Going Metric

Foe'many peopLe the change to the metrLe system will
requlre learnlng and adoptf.ng a new language of measureraenf ,,

The whol,e ldea of erad{ea&fng a syssem of measurement ueed

untltr now and replaeing i.È wíth a new syetem wllt be a

maJor undertaking fn ltseLf , The sense of jrldgement of
wlp& a netne l-engbhu l"it,re capacltye or a kll-ogram mass

reelly 1s requír€s an ef,fort on the Frt of the lndívidual

Juet, belng Lntroduced to these units" A total new sense af

Judgemen& musÈ be aeqraired * lt fe no€ adeqr.laÈe to slmply
convenb frorn &he lmpenlal system to the mefrrlc equivalent,,

WÞ@t, one needs to leann fs the new system i.&self - t}¡e

I



abflity &o Shlnk fn terme of the metre }engthu }ítre
capaeS.ty, and kilogram mass as measurements themseLves and

not 1n relationshlp t,o fmperÍa} ¡eni&s. Thle pr@e€ss of
?rthlnklng meÈrlcn wil} be the most dlfficult aspect of

adoptfng a netø system of me&surement, To ellmÍnate the ten*

dency to think ln terms of the írnperiaL system and then

convert Èo the metrfc wíll require a rnaJor effort on bhe

part of those people who want to become proficienb in the

metrtrc system"

The degree to whLch one can bhink metric may be

determined by the ease wfth which one can answer questlons

such as the followfng:

How tall are you ln eentimetres?

FIow long 3.s that room 1n metres?

How far ls lt from your home to the Unfverslty in
kilometres?

What ls the average annual ralnfall of ldÍnnipeg in
milllmetres?

How many mlLllLttres are there 1n this glass?

What fs the outside temperatune ln degnees CelsÍus?

These questions may be t,hought, to be rather unfafr
beeause of the use of degrees Celslus, precípl_tatfon in
mlllfmetros and dlstance 1n kíJ.ometresu etc, buû that is
Jus& the point; untLL a person 1s ready to accept metrlc
measures and has a roasonably accurate sense of jud¡pnent

about them ln day to day life, one has not begun to
thf.nk metrlc,

7

The dieappearanee of terrns such as lnch, foot, yl"Td,
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rode mllee ounceu pfnt, qr-lartu gallonu busheJ-, barreJ-u

pound, acreu horsepowere square nile, mlles per hounu

potrnde p@r square lnchu Fahrenhelt and the lntroduction

of terme such ae ml1lL¡ne0reu centåmeÈneu rnetreu kilometre,

}1tre, mlllllftre? Eîramu kll-og.ram, squsre kflomebne, degree

Celsfue ete " wlLL requlre a new orfentatlon to ffi€&sulrê-

ment u

The effeet of metrfcatíon in schools wÍ11 vary

considerably from subJect to subJect" Ianggage beachíng

wlll- be largetry unaffec&ed and the hístorv fnstrucÈor wlll
not be mueh affected elther, In Sclence, metric measu.tres

have J-ong been ueed. and the change sølll be one of adoptlng

th€ ST unLts and wlII not constltute a maJor ehange' The

mathematlcs teacheru concerned primarlly with teehnique

and nethodu wll-l be able to adopt the metnic system wLthout

serlous dlfficulty once the textbooks trave been iesued in

the new system of measurement; lndeed calculatlons may be

slmpllfled" The teacher of prfmary chlldren will be con-

fronted wfth a vrhole new system of measurernent and wíll
have to have a thoroug:h understanding of, &Ìre metnÍe systemn

It i"e here thae the system of measurement fs lntrodueed to

the chiLd.

The geogaphy lnetruetor wi.ll, be affecüed perhaps as

mr¡eh as any other when Ëhe ehangeover occurs " Changør i-n

eNpreeslng &emperatL¡reu preelpåtatlon amouRts u snowfall-

recordlngs, wind velocitfes, dlstaRcesu f,and ar@asu ffip

seeL@su statlstJ.csu ete" are some eNamples which wiIL

d3-rectly concern the teaeher of geognaphy,



e , gpeelfi.c Imp}i.eetíor¡s for Geography Teachers Duri.ng

Metrfc Convereion

The adoptlon of Lhe new measutrement language will
slgniflcantly affee& Beasurement units and statlstíea1

lnformatlon facing the teacher in the field of geography"

hTot only wi]l the geography teaeher have to be famil-1ar

with the new unlts ín bhe sense that he can use them but Ìre

w111 have to be able to think fn the metric language of

m€asurement, ThLs can be illustrated wlth several

er{ampLes:

1, Wi-th reference to mapso atlases and globes the
change ç¡fll oceur ln the expression of;

- gG&I@a

- dlstancee

:ãäåFli":r:;;;r*:
@ popr¡latLsn densLtÍes* etableÈ1ce fnvoLvlng measurement

: ï:;iï:iä"
- Lsobare
- âC€Fâg€

lå, The f,ollowing are examples of weather and
eLtmatic informati.on whlch will be expressed in
metrf c u¡rLts,

* eornmon dallyu monthly, yearS-y temperatures
- relationship of temperature to el-j.mabie

regions
- relatlonshlp of temperature to l"atltude and

elevation* lsothermg e f sohyets, l-sobars
- reLaSlonshl.p of eLj-mati.c region with

J

Èemperatur@e preelpftatfonu and el-evatlon
- dafly, monthlyu yearly necorded

preclpftatlon
- enowfaLl reeordlngs
- relationshlp of amount of precipitation

wfth buehels per acre* wlnd veloclty
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pressure readings
fnformatlon reeorded on c]lmatic graphs

Lii, The change to the metrlc system wj-Il change
those definitions and stat,isLics where some
form of measurement ls used" The followLng
are aome examples"

- &roposphere* stratosphere
fonosphere

- normal lapse rate* adiabatlc Iapse rate* maJor eloud types (defined in part by
alrftude )

- cllmatlc regÍons (defJ.ned Lar¡le1y by
temperature and precipltatlon )

- mount&lns, hÍlls
- reLÍef
- land area (from acr€ to hectare)

erop yleld (from acre to hectare and br¡shet to
kilograms )

- mgallonen per capf&a* horsepower
- farm sføe* contlnenbaL eheLf
- densitlee of populabÍon
- so1l horLzons
- nutrltlon* rlver f]-ows

lv, A new orlentatlon w1ll be requlred fn the
extremes often used for eomparÍson purposesô
The following are such exampJ.es:

- hlghest mountaln
- deepest part of t,he ocean* greatest amount of ralnfalL
- coldest temperature

hlghest temperature* slze"of J-argest eontinentu counürye
provå.nce, etc 

"J-ongest river* greatest density of population
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The ktnd of change facfng the geography teacher can

be flLustrated by selectlng a seebfon from a present Grade

XI geography textbook, Elements of Geography,l
ffiYields of l*0 bushqlå per acr-g" are anlerage for Chína
anq Jqpan; , _"îüffiaverafiffitela in rnàta; , @ @ isgnly 14 bushels per acre, u e @ average yield of wheabtn ùhe uñffte-õ-Staresffiñích is Ll busheLå per acre_o

ø ø , rtee must be grovm in areas where the average
temperature fs above 70@F" , ø o for rlce must be
flooded to a depüh of*6Tnches ê @ , âu annual totalof at least 60 lnches ffiqiîfred,m
Each of the underllned meaeurement,s will be expressed,

{n metrlc units, whlch fs Just an example of the kind of
change whlch wÍl] occux^ throughout thls textbook as welÏ ae

any obher geography book"

Because of the ehange ln the tranguage of measurementu

the geogrephy teacher rø111 undoubtedly faee LnítLel
dlfffcul-ties when textbooks using the metrlc system are

Lr¡trodueed. Alsou well known reference books wiLl become

outdated wherever reference to some form of measurernent 1s

made' The store of basi-e lnformation which has been

gathered slow}y ov'er many years wirL have to be replaced

wlth metrfc equivalents when the new system of measuremenÊ

fe lntroduced,

To lnvestf-gate the problem in greater depthu êe v¡ell
as to clarify and eonsolidate the v¡-rÍberls owrl Èhoughbs

and views u a fact-f indlng v'íslt to Brltatn røas carråed out

lut 
'lt{.

GeoEraphv^
.Smyther CnG" Brown,
( Toronto: MeeMl]-Ian

E,H" Fors" Blernents of
of Canada ,'tffijy7*
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from November 8-20, 1973, durlng whfch tfme several

educaÈors were lntervler+ed on the pnobLem ouLlined, Thrås

aspect of the research ls deveLoped Ln Ctrapter IIT,
The information obtafned from the wrlterrs oþ¡n

fnvolvement and experlences on bhe committee to study and

ïntroduee the Metrfc system Ín Flanitoba sehool-s durlng the
past' two and one*half yearsu whlch is developed ín chapter"

ïvu as well as the vlsft to Britain should prove of value

to geography teaehers" rt should be herpful in assisting
curricurum developers and plannersu textbook publlshersu

teacher trainlng lnstitutes, teacher in-service groups and

geography teachers fn planning for the overalL change to
the metric systeml ln a more systematfc and effíci.enE

manner @

IV " DEIT]'IITATTOhIS

This study i.ncluded only the researeh literature
from canadao the unfted stabes, and Brlt,ain" No attempt
was made bo study the deveLopents in countríes such as

Å'us&rarla or f{ew zealand because Ln these eountríes the
developrent of metricabion was at about the same stage as

)1n Caneda.* The writer selected these three countrles

lsÏ system"

- 'U,ry" Gossage, TarggÞ DaÈes f,o* MetrLc Conr¿erslon in
Canada,o (Fresented úo
Sep&en,ber 19, L973), p, ?,^j.
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as r@f.erencea beeause they were all fn a somewhat different,

positlon wfth regard to golng metríc and also beeause of

tkreln i-nf Luence on 0anada,

Britaln offlclally began the process of going metnle

in 1965 and was scheduled to be completed by L975, Howeveru

the process wfll take somewhat longer"f Canada offÍcially
begpn the process ln 1970 and is scheduled to be completed

by 1980, while the Unlted Sbates has not yet made an

offfeial statement aboub going metric but unofficialtr-y the

process ls progresslng at about the same rate as in Canada,

Reference to the Amerfean metríe experience was made

only to the exüent that lÍterature xras avallable and no

attempt was made to study ln depth what was happenlrrg ln
speei-ff.c schooLs fn the flel-d of geography wíth regard to

metrÍcat,lon "

The British metrlc experlence in educationu howevetru

eflas emphasl.zed because the process has been developing

there for several years" The impLicatlons, f.mplementatíon

proeedures u and guldelines were re*fnfore ed fro¡¡r the

experfence fn Brltaln or were lnltiated from the

f-nvesttgatlor-¡ there,

The fl-ndings of this study must be eval¡:ated in terms

of the followlng conteNt;

lluta u p. ?,



l, The almost total lack of available research

l1&erature fn thls f,ield ab the tlme of wr iting,
11" A vfsit to Brj.tain between I - 20 November L9T3

du.rlng which &fme bhe wrlter fn&ervíewed the

f,ollowlng people and recorded theln stat,ements 
"

- .q Science Mucation Offleer of Brlgish Gousrcí.Ï

The Executlve Secretary A,ssistant, of the Assocf*ation for Scienee Educátion i"n Britaln
- The Headmfstress of Saint, phf.X_ip Roman Catholfe

SchooL tn Hatfleld

- The Dlrector of Education and rndustrfal Training
of the MetrfeatÍon Board

- A senlor rnspeetor of the Department of Edueaùíosrand Sefence

- A Geography tegehen, presently employed wibh
$ehool"s CounelL on a geography pe"oJeótu aLso
author of several recent geography books

* The Geography Departme¡r& Head of, Eltþram Green
Composlte Hlgh Sehool

- The Managfng Dfnector of Helnemann EducaÈional
Bookeo a publlsher direetly ínvoLr¡ed with school
textbooks

- .{ senior representative from John Murray publíshíng
qompany Limited who had previously been- on a
Metrleatl"on Board Committee

- several teaehers as well as e few people from thegeneral publfc who were fntereeted- in metrication
i{1, The wrlt'er ? E ovrn tnvoLvement and experience on the

commlttee t,o study and rntroduce the Metrie system

fn lhnftoba Schools betwee¡r September l9?n and

January L971,+.

* Thfs lnvoLvemen6 lneluded 2l full day commi-ttee
mee&lngu 14 one-haLf day experimentai metrie
workshops for adults durlreg t,hre d.evelopment of a.r:,aduLt progrem to introduee-the metric Åystern, ã.::l

't.l
.!-r+
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welL as 5 two-day metrlc workshops for pneparing
resource beaehers from varÍous Schoo1 Dåvfslor¡e ln
Manttoba, The writer?s lnvoLvmenÈ also lneluded
wrlting the artfele llThink-Metrie Nown ln bhe June
L912, öurr{eutr¿m BulleÈ{-nu1 and compållng and
vmltínffiácrfpb for the Departmenb
of Educatlon ppbllcatfonu Introdqct:þq_Le_the
Metríc Sls'Þem,z

Even though thÍs study ls dfrected to geography

teachers u lt f s aLso dlrected to educaÈors ln general wlic

are assoclated wlth the school system" The process and

pre1')aratlon for metrication 1s simlLar for most teachers

the difference belng only in the degree of preparedness,

To that extent this sbudy 1s rel-evant bo them as v¡ell-,

V. LT]'4TTATIONS

A Llmftatfon of thfs study may be that the number of
intervlews ln England had to be reetrícted because of lack

of ttme, Because the educatlonal system 1n England fs the

responslbii.íty of Loeal Education Authorlties the dffference
between a echoof 1n one Authorlty may be quite different
from a school- fn another Authoriby, lt rqas not possib1e

for the wrlter to vistt, bhe varfoue Loeal Educatlon

Aubhorltfesu However, Èhe witer feels t,hat, the generaX

picture throughout Ehrgland wouS-d be very much as presentecl

ln thfs pperø

lJoh¡e R " Lohrenø, wThink MeÈråe Nown " eurrJ-cuLr¡nr
Bu11ettnu(PIanfteba:Deparflm'rentofEducatiónlffife},
vol. 6s FOo Iç, pp" IO*tr{"

Zcommfttee for the study and rntroduction of the Metnåc
System ln Manitoba Sehoolsu lntroductlon to !þeJetntc
Stg,&eg, (&4anlÈoba : Ðepartmén 8'¡,,



The forlowlng terms, when used, in t,hfs study have the
meanlngs lndfeated,

L, Metrleation - bhe proeess of g'oing metrf_e, a word

necently coined fn Brita{n,
? " mThtnk Metrf elt * the abitr i.ty €o think dineetly f n

metrfc units of measurement wlthous ffrst, convertÍng
to the lnperfar- syetem of *nÍte¡ &nd then eeeing or
feerlng the measurement in ter¡ns of bhe imperral
measurem€nË,

3' sr * sysbòme rnternational dsunftésr (rnternational
system of unåts) was adopted by the Ereventh
conferenee of Generar welght,s and Measures fn r.960,
The coherent unfts are designated nsrn unÍte, The

ïnternatlonal system of units fe based on the
followlng seven independent unite and the two suppte*
mentary units:

metre (m) for length measurement

kllogram (tg) for mass measurement

second (e) for time measurement

amper€ (A ) for electrical curren0
measurement

kelvfn (K) for temperature measuremenö

lFT. DEFTNTTTON OF TERMS

-t-b

ICanadåasr Sbandande

ff#, , 
nä:"å:r*, 0nrar10 :

Assoclation u Me_trj.c praetj.ee
Canadian Stanffiíonu



candela

mole

Supplemerrtary Units:

eteradfan (er) for solld angle measuremen&

The InternationaL System of Units fs bhe flrst
complete u f-nternat,Íonally harmonized system of

comptfble scientiffc measurement unlts,l
&, TmQesÅgÅ__Unlts * the present r¡nits of measurement

ueed fn Canada"

5, Metrle Commisslon - a commlssÍon consisting of

commLssloners from all across Canada eetablished to
promote an overall plan for conversion to the

International System of UnLts, The &letric

CommlseLon advfsee the MlnisËer of Tndusbryu Trade

and Commerce on plans for conversion, Tt lnftiatesu
coordlnatesu and undertakes investfgations, surveys

and studies to metrlc conversion,

(cd) for lumfnous f.ntensity
measurement

(moL) for amount of substance' meagutremenf

radLan (rad) for plane angle measuremenb

17

IBüote: for the meaeure of angles, the t,raditlonal 90
degr^ee anpçJ-e was called a grade, ft was divtded fnto
decigradee, cenbJ.grades, and mllLigrades, (Tt Le for bhfe
reason Èhet the term Cen&lgrade as appS-led to temperatur@e
1s fncoqre-ct. It 1s more properJ.y call-ed Celslus, aften
the Swedfsh sctentist Anders CeJ.slus who creabed tha&
parbfcular temperature scale)" The renaming of angles
never caughb ofl, hsweveru due bo the eumbersome fraetione
lnnoLwed '



6, Genenal Conference of Wetehts and Measuresl- thj.s

Conference fs an lnternatlonaL treaty organlza.Lionu

establfshed by the Treaby of õhe Þletre ln L875,

Canada and the governments of over forty nations are

members of this Conferenee,

VTT" SUMMARY

Thfs clapter st,eted the purpose of the st,udy, namely,

to ldentify speclfle lmplications for geography teachers

wlth the lntroductlon of bhe metric systenn and to reqommend

guídelines fn preperatlon for metrlc conversion, ft out-

llnes governmentaL actl-on wfth regard to passlng White

Papers on metric conversion and described the establíshmenf,

of the Ï¡Íanltoba CommLttee for the Study and Tntroduction cJ

tl¡e MetrLc System ln Mani.toba Schools, It stated t,he

problem to be studÍed and described general lmpLíeations of
gofng metric as srell as speciffc fmpllcatlons for geography

teachers" The ehapter Lndicated the dellsritations of the

etudy and also deflned the meanlng of several ten¡ns used fn
the study.

The following chapter revl-esss Canadian u Amerlean and

Brltleh rlterat't¡re related to the study, lt al-so revÍovrs

the historyu advantages, an<l present world status of, the

meEric syptem as well as lndieat,lng broad metric devetrop-

rnents ln Canada, $he Unlted States and Brftain.

¡rì_i.:

lMueËu @very four years, l,ast meeting heLd Ín Lg77-



REVTEW OF LTTERATURE A¡üD RETÁTED TNFORMAT]ON

T " REIÁTED RESE.ARCH

In revlewing the l-itera&ure relaÈed to bhe s&udy ou&*

llned in Chapter Te Canadianu AmerÍean, and Brftísh antielee

f,rom Jounnals, mapçazln@se and gover^nment publicationse krex"e

resear"chud"l Even &hough these articles vrere relaüed 1n

aome degree to thls etudy, only onee nMe&nication in

Geographyu*z deaLs more epecifJ-ca}ly wtth Èhe topfc befng

reeearehed ín thls Fpen" The artlcle wae l"fmited te
ou&lLning a nwrber of problems faclng the Brftfsh geography

teacher wLth &he ehange from lmper5.al üo metrf e measurement,

The artfcle also brÍefJ.y revlewed bhe hístory of measurement

l-n hgland t,o the develognent of the Internat,ional System of
Unåte, The antle}e, howeveru did no€ íneh¡de teacher in-
service, teachlng technJ.quesu oF ¿çuidellnes f,or the teacher

lr¡ preparatfon f,or the nebrlc changeover,

CHAPTER TWO

lSee Blbllographyu p" 130,
2J,A 

" ffiorrf s, wMetrf catlon
( Janr¡any 1970 ) : Þp, l-*&5,

Ln Geographyu n Gg_qg¿eLT,

r9
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There Þ{ase to the wråteres knowledgeu no Camadlaeau

Amenleame ÕF Brltlsh X-lterature, whích deaLt directn"y wlt,h

the study attenpted *n thís paper@

The f,ew books on meeri.cat'1on bhat were avallable were

qtaåÈe general and dl.d not really concern t,hemselves wltÌr blie

edueatlonal aspect of golng metrl"ee except {n a ehorÈ

chapter or soø

Colqg Metr{e-: ïnp1 y S.gh ,1

& curnleuLum paper prepared by a consultaÈfve commåt'tee of

&he Scottlsh Eduea$fon Depantmen€, contatns a emalL see&lon

on the fmplfcatfone for geography, Tt¡åe aröåcle ¡nakes

reference Ëo the changes whfch wfII occur fn mappångu

dLstaneesu area, rlver flows, temperature, rainfatr-J-o

nu8rftion, and crop yf,elds bu€ makes no referenees to

teacher preperatfon for metnlcabion,

A useful publ{catLon for s0udyLng problems of

education ln general çras the U,S, Me&rfe jÞ&gdylntggåm

Rg@.Z This publlcatfon presented: (a) the

educaùlonal advantag€s and dfsadvantages of both the metríe

and the cus&omary systems of r¡nlts ; ( b ) ttre curremt usagû

of metrle measuremeRts tn Âmeriean sehooLs u and trende j-n

lScottlsh Ed.ueatlon DepartmenÈ. GolnE MeÈrie: ftapl-j--
catflng .¡q_o{ Se_q_AnqerL$shoqås u ( Edfnbuffi

trÀrea Lg6g, pp" 6-S;
Zuole*d S&atee Deprôm@nb of Commenee, U-"Se-ryLqqrírr

Study Interlm R,epor,t : Eåucatlon " (Waehfngton :ffi3äã't :*
GovennmenÈ Printlng 0ffåee, I97I) n pp" vll and 2O3,
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ehst usag@; {e) the ways i-n wkrích edueation wouLd have to

change as the Unibed S&ates accomodates to fncreased worXd*

w*de use of Èhe metrie systemu under a planned national
pro€gem or wlbhor.¡t sì.¡ch a program; {d) recommendaeioyrs f,or

vrays 1n whfeh &o teke best advantage of the changes" Ev@m

though thi-s publLcatlon díd not deal speelfåcally wfth the

s&udy of &h¡Í.e paper åÈ meverbheless dld heJ.p ln formuS-ati"ng

Eome pæoceduree for fmplementation, impLíea8J-ons of thab

procedure, and guldellnee for teacher pr€Fratlon,
. Another booku Metlågg-&åsq,1 did inclt¡de one chapben

entåtXed tïMebrlcatfon and the Teaehenm i-n syhich the aubhor

ra€lonalLøed the change from the arcl¡aLc ímperiaJ_ units
to the unlvereaL metrfe unf8s, The elwpberu howevetru dj.d

noË enlLghÈen on€ to any great exËent on the study

attempted ln thfs pepere even though lt v¿as an exeellent
book on &he varl-ous topåcs dealfng with metnieabion,

In Febn¡ary 19699 M"0, Murphy and M.A, Polufn pub-

Ii.shed mÅ, Revlew of the Research str¿dles on the Teaehaing of
Shc MeÈrLc Systemmz Lct whtcþù the ar¡thons revfewed bhe

reeearch etudle,s on the teacÞrfng of the r¡etnfc system and

m@asuremenb' ono of t,he eoncluelons the authors drew from

}t "t" KeJ-lawayu ed " u $4ggÐLcatåon, (L,ondoir: peng4ti5.n
Books tlmlred u J.Ç6s) i p, La&î::'

?M.o' Murphy and M,A, Potrzinu îtA Revlew of, the Reeearch
$tudLee on &he Teaehlng of bhe Me&råc SyeÈemum Joqarnal qf
Bdt¡ca&,1or¡aL Reeearchu (Februlary 1g6p ) u vo1, 62 rffiÇ*pp,267*27A"
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their study was that relatively few research studíes in the

area of neasurement and the metric system have been eoÍ't-

dr¡cted "

The wfter revtewed recenb educabional jounnal

arti.cles related to fnstruction and ln-servíce bo help ín

f,ormulating the thLnk me&ri,cl concept" As w111 be seen

lateru the articles are re-enforced by the eomments made

by the educators who were i"ntervf ev*ed fn EngLand " ln the

artj-cle entitled, nTeaehing Chlldren to Thlnk Metricn2 we

read:
wUnfortunately, the epproach often used to beach the
metrlc system conversion from the metrlc system to
the EngJ.lsh system and vice versa promotes confus-
lon and di"slike for the only co¡nmon measunemen&
system whose- components are meanfngfully rel-at,ed to
eåch other,n3

Ïn this arttcle a student activity approach to teaching the

metric system ls described by a grade four classroon'r

&eacher. A sf.pgrlficant quotation of the descripbion

followe:
ffi" @ o They flrst estimated the measurement o s ó

and then performed the measurement, , e o Estim-
atlon acted as a motLvatlon for aecuracy in t,hat
ûhe boys and gfrls wanted to eheck their guessesø
o e , They algo seemed to enJoy the chance to gt-ress
the answer before verifyfng theln estimatee"

Thfnk þletrdcum Todayes

ISu" definition
2G"w, Brfght and

?-Tbfd,u p" 16"

p" L6, Al-so

C, Jones,
Education u

PP" 6-8,
ÎÌTeachine Chlldren to
(Apr1l ÍgZj't , pp, L6-Lg"
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@ ø " Estimation practice seems to have several cotl-
s€queneas, Tt, helps develop the cone€pts of multiples
of, numbers, especially muJ.tiples of powers of 10"
Furthen, ft may a1d the growth of mental concepts of
sptfaL v'isualizaüions, It eertainl-y does force
chfldren to qrake vLsual comparlsons åmong dfmensíonsof ob Jects , ¡r I

The artfcLe concludss with:
e?Experl-ence wlbh the unlÈs will breed familiaritywith the aet'ual stzes of the respectíve unlÈs u and ib
Ls thts familiarlûy that, aLl-ows people to rnake a
smooth transitlon to the metrfc system" This
famlliarþry, fn turn w111 free people to THINK
METRTC,NÉ

ïn another artfcle, nThe Þleten St,fckrru a teaeher

lcrites:
mI remember how I dreaded the metric sysbem all
through þ1Sf, schosl and eollege, Bub Lhenu âs Tqecallu r never once experienðed the metrió svgtemort was arways rgge memõfrTõ*nversion and sólvrng
meaningless problems, , @ @ Ide were never glven any
reason for havfng to learn the metric system" Ig
ldas 1n the currlcuh-¡m and it had to be óovered.n3

The teacher has chanpSed thls epproach and ln fte place

deeerlbes an alternative method of learning;
R " @ ø We labeled doors, walls, wÍndows" ThlnÊs wecourdnst label- like the þlaygroúna, school busu'and
sidevnalks wg put gn a ehàrtl we h¡i¿ an ol3mrpfö event
and measured results of running and jumplnä bv the
mebnic system. we marked a paù'h of ã t3.toàet,Ë¡r or-r
bhe playground and let those who wetre abhXetíc runit " 

n¿e

lrbf<t. , p" 1g*19,

3s,G" sheffferd"
Çh1Å40 (March L9731 , p"

&rbld,, p" ?j*?b,

zrbrd,, p, Lg.
nTh,e Met,er Stfckum
22"

ScÍenee and
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In the artfcle ffiGoJ.ng Met,ric Ln Haluralinl the aut,hors

wrl8e:
ffi, @ @ Ae we teach the programu ts{o facte are be-
eomlng lnereasíngly apparent" FLrst the chj.ldnen
bhoroughly enJoy measurement aetívities and are
gradually dlseoverf-ng the propertÍes of the metrf c
Syetem, Having had extensive experience wlth t,he
treatment of measurement ln conventionel proFrams,
we are very pleased and excited about an actlvity.
approach to teachlng measurement, Our experiences
have convinced us that measurement should not, and
Ín faet cannot, be ttaught r" Learnfng to meaáure
is a gradual process related þo the personal
experfences oi each learner,ffiZ

Fred J" Helgren ln an article, nschools aro Going

Met,rlct3 wrftes that 1n the pasb nschool-s approaehed the

use of the metric system fn a way that gave lt i-ittle
encou.ragement,w He Lndicates that the f'oll-owing are sonxe

of the poorly conceived, practices:&

1, Metrle aessure was no0 studied as a system by ftself,
2 " PeopJ-e were not t,aught to THINK METRTC,

3, Textbooks often contained only a síngle unLt on the
systemu and problems were merely conüersion from one
system to t,he othen"

l+, The unit on the metrfc system was frequenbl-y at the
end of the bextbook, As a result" it ^was 

sðIdom
tauglr&" Teachers Lrad litt,Ie knowledge of the sysbem,
and 1& was omttted because of lack of time,

lÏrv'" Kj-ng and lrlancy Whltmaûu. utGofng
The Ârl,tlEetfe Teaehef , (April L97Jì, pp"

2Tbld,, p, ?59,

3Fred. J, Helgnen, msehooLs
A¡"L'Lhmetfc Teachen, (Apr11 Lg73't,

&Tbtd,u pu ?65,

are Golng Me&rlc u 
îr &g

pp, 265*267.

MeÈrie ån Hawaíåun
258*26t,
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Even though the above comments are directed to the

educatore ln &he Unlted Statesu the sltuation ín Canada is
probab3-y v€ry sfmÍ.lar, Tho author also lndfcates what

ehoul-d be done ln the fleLd of edueatlon to go metrle"Ï
1* Teaeh the metric system by ltself so that teachers

and puplls learn to thlnk in thfs Language of
maasure. Do not try to l-earn or teach ühe metric
system through eonversion problemsu and. do no& '6ry
&o Learn converslon f,actors, L@arn the metric
system by itself. THINK METRIC"

2, Change mathennatfcs and scfence textbooks so that
onLy metri-e units of measure are used,

3. Select one member of the faculty to be bhe metríe
authority for the sehool, He can get bhe j"nformation
and materials neeessary to enable the sehool to go
metric.

&, Teach the metrlc system to all prospeetive 0eacl'lersufor the change to the new system is not just a
mathematics or sclence proJect"

ïn the artfele, ffiExperiences for Metric Míesi.on-

ariestrZ the author points out ttnt:
mThe fnftlal emphasls in lnstruc&ion should be
pJ.aced on teachlng the fundamental units - metrê
grame and Lftre -"and-tfr---p¡*¡Ge" that tnatcaðã'
the mulbipJ-e and submultfple of tenun3

The author also contlnues wlth:
ffi, u , assågnments could lnelude makj.ng measÌlrements
of parts of bulldJ-ngs, or ltems fn and -anound the
louee, and flndlng pertmetersu areas, and noLrunesfn metric measurement"n4

lrbld,e p" 266,

ZÏ,ottte Vi"eös e m$Nperiences for MeÈríe Mlssionaríes u 
13

bg Anlthmetl-c Teaçher, (Â pr1l L973} , p, 265*"?f j ,
3rbåd.u p, ?69 &Tbld,, p, z?2,



Tn the eughorrs revlew of the ffiU,S. Metnle SÈudy

rnôenlm Report on EducatÍonnu Lewls M. Bnanscomb reports:1
BStudents in U,S. sehools are not baught to ethfnk
metnics, Tf they_encounÈer the metric system of
measurement at allu ft 1s Ln connecËfon with science
and math clesees" Even there, experience with bhe
metric system. 1s cursory and fades soon after the
course 1s compJ.eted, Education today simply doesnot glve students a sense of netric measuie- to takelnto the world and useø ø ø , There is no attempt, to
make the understandlng and use of the sysbem
Lnstfnctlve, n?

The U"S" Metric Study3 makes the fol-lowing comment

abou& teachlng measurement :

T" e o rn€âsurement should not and realJ-y cannot bertaughte through a serles ôi piänneo teåsonôl--
Learning to mea?uTe (especlaliy ín a reratlnutry un-famflfar system) Ls a gradual þrocess relate¿ to
each chfldrs experienees" until a child has had bheopportunity to experi.ence 1n concrete, e omparative
terms what a gram and a klrogram, or á cenùfmeter and
a meter are-, the term r flve centímeters plus seven
centlmetersr ie meanLngless to him. Again it fs muchlfke learning a new lañguagee we have'"diJcõvuréa
that' we cannot teach a new language (whích Èhe netrie
system really ls) by teachfng the-voõabul"ary and
srammar. of thle language, The most effectiüe way torearn the new language is to use tt in meaníngfui,
gveryday ongl,expressloflgo so &oo with the mätrló
langufgpu children wilr learn it besb if it 1s notI taughts 

-but 
experienced. and ueed in some a.t,irlty inthe cont,eNt of sltu4tlons in whfch a ehild. lsactlvely fnvolved,m4

26

Itewfe M"
Sclence Teacher^

3unlted s&ates Deprtment of commeree" u,s, Metriestudv rnggråm. Rpport: :Eôucqrionu (wá*h{;sroå ,ffir**
Governrnen8 fuintj.ne Offlee JgZí ) "

?rbtd, u p, 59,

Bnansconrbo nThe U.S" Metrfc Studv^r? The
( lüovembef J-}TLI u pp, 5ë-62 " 

u Y :-::=

&lbLd,u p, 51"
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It fs fn the context of the above informabion that

ln*servlce programs should be pl"anned and deveLoped. The

U"S, Metrle Study on Educatlon emphaslzes that in-servfee

tralning should be ste"omgly activit,y based beeause

erbeachers generalLy teach as they are taught.tttr The

artlcLe nGotng Þlet,rle ln Harqafinz states that 1n addition

to teaching t,he metric system of meast¡rementu the in-
servfce should also nstress the teaching strategies of an

activity approaeh to J-earnfng.n3 It also states that:
mWe belfeve that a @ ø , workshop, whfch actfveJ-y
i.nvolves teaehers in estlmatlon and meaeurement
aetívftfesu ean adequateJ-y prepare beachers for the
task of teáchlng t,he metrLc system.m&

The artlcleu trAre You Measurlng Up to t'letnietr5

polntø out:
*Qre maJor concern is the in*service &rafnlng of
elementary schooL teachers, and ft 1s poi.nbed ouÈ
Èhat the emphasls should be in the demonstration of,
teachf.ng strategfes and tactlcs,no
The conclusfons and guidellnes from the literature

thaù has been revlewed are developed in Chapter V,

The v¡rlter ie not aþrare of any studies made ín Man-

ltobau other parts of canada, the unj.ced states or Britainu
of the problem under lnvestfpgtlon in t,his study,

lrbld, u p. 51'
2l"rr" Klng and ßlancy ldhftman, e?Golng

The êg!.thmøUþ_Teachenu (Apnil L973'l , pp,

3lbLd, e p, 258. &lbld , u p, ?59 ,

5¡,tlcf,eel T, Irvångu ¡rAr@ Yeu MessurS-ng Up te þIetrie?ffi
S hool Progregq, (Deeember L97?-ìu pF" 22*23"

6fbi"d, s p, 23.

Mebrie ín Hawaåirtt
257 -26A "



ÏÏ" Å BR,TEP HTSTORTCAT REVIEI{ OF THE DEVELOMJÍET{T OF

THE MEM,TC SYSTES4 TO THE PRESENT TTqTffi,¡{ATTONAI

sYSTH'r 0F" UÍ{TTS (Sr)

The me8rlc svstem dates baek to the sixteenth century

when the FLemieh mabhematfclan sLmon stevfn pubrished an

arlthmetícal theory eoncernfng decS.maL fractlonso and thís
event, together wi.th hls proposal for a declmal system of
measur@mentu vlrtually laid the foundatione for the metrle
system, Howevenu lÈ wae not untfl IT?L, when tsaelve

mennbers of the French Aeademy of sclences were appointed to
essabllsh a deeimal system based on the neal worïde tha&

the nTetrlc system was actually created" Beeause Èhe

deeiual syetem of numenablon tr,ad proven to be easf.ly
&aughÈe & me&surf.ng eys&em wes sel-eeted v¡Lth a decimaL

basie' Thls nevø sys8em r¡sed the base unit ten, All other
units were to be a multlpre of ten of the base unlt" This
system greatly simplLfled conversion fron one unit to
another by efther nuJ-ti.plylng or dividfng by a povúer of ten"

As a resurt of the commÍtteess proposalsu and the
i-ncreaslng need for more aceurate measurements &o lnves*
tfga&e and eubstantiate scLentlflc theoriesp &s wel_L as th€
need f,on fmternational etandards of measurement, 1n com*

munfca8lng the resuJte of research and study, bhe meËne

and klrogranr were enacted tnto Law in Fra¡rce a few years
Later. Tt' &ook r¡ntil- 181*o thor.tghu bef,ore bhese unåts were

J.n general- use Ln Ft"anee and other parts of FJr.lrope, Te

wae not untLl" L875u however, t,hat th@ Treat,y of the þ1e&ne

28
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v{as slgned Ln Farfs" The treaty established a General

Conferenee on WeLghte and Meaeuresu whlch now ís an

International Treaty OrganÍzatÍon to which over forty
natÍons formally adhere, and which meets periodical-lyl to
adopt new deffnlÛions" Over the years the Genoral-

Conference kras steadftry extended and ref,ined the metrÍc

system, In L96O t,he Confenence adopt,ed j-ûs Internatíonal
System UnLte (Syetðme Internatlonal drUnltés) or SI which

1s the unlversally recognized metric system in all
languagee" The lnternatíonal sysbem of, measurement íe Èhe

f,frst completeu lnternat,íona}ly harmonized system of eorn*

patlble sclentlfle measurement, unlts. rt ís based not onry

on the metreu kllogram and seeond br.¡t aLso includes thermal,

e}ectrfcal, meehanícaL and radfatlon unfts. For convenience

ft le called the nj-nternatlonal metrlc system,* All- modenn

lnduetrLal natlons âseure the compatability of their
sclentlflq measurement systems, ât the highest, levels of
preeisÍon, through lnternational metric measuremenb

standards, Ae present sr rests on seven independent unÍts
for measurenenb, and two øupplementary unÍts, sr derives
&he u¡rfts for all the quantftiee needed ín sclenee,

teehnology, and everyday rife f,rom theee seven lndependenb

un{bs,2

IE ru.y four y@ar"s wlth the
2s** p, l-6"

Last meetin¿5 in 197å,



The most obvious virbue of the metric system is íts
deeimal nature" To convert from a smal-l-er unlt of measure

to a larger unltu fb is necessary only to mul,tfply by lOu

100, 1O00n etc", and to convert from a larger unit of
measure to a smaller unit it ls necessary only to divide
by J-0, IOOe 1000, ete, This means theb once a person

understands the baslc unlt of length measurement, the metre

for example, alÌ other unlts of length rneasurement a! e

c"elated to 1t by a multipte of LO" S{rnllarly, lf yon

understand the baslc unít of capaelty measurementu bhe

lntne, a1-1 other capcity measurements are relat,ed to Ëhe

}j.Ère by a multiple of 10" This great,ly símplifies t,he

whoLe syst'em of rneasurement because it el,iminat€s mêffi-

orf.zJ.ng a ppeat number of conversion figlres which are so

very necossary ln the lmperial system" The folLowlng
quotatlon, taken from the T\Eentiebh yearbook of the

National cor¡ncll- of Teaehers of Mathematf es e sums up bhe

apparent reason for world-wide acceptance of the metrie
system of measurement,

nFrom the potnt of vlew of beaehing anci learning it
wourd not be easy to design a more-'dtfficutt syãtem
than the present English syst,em; in contrast, it
would seem al-nost lmposslble to'desisn ê sysúem moreeaslly learned than the metric system"rtr

TTT. lHE ADVANTAGES OF THE ÞÍETRTC SYSTEN,I

OVm THE TI'TPIATAI SYSTm,f

3o

lBulolt TooL Corporatíonu Dlseover Why Mebråes.
(Roscoe, Iltrlnols: Swani. ftaU1féfr p" LT"
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A s@cond advantage the metrlc system h¡as over the

fmperleJ" system fs thae for every!þf_ugeße a person wfll
have to learn only three baslc unlt,s of measurement and

thelr preflxes Lnstead of the dozens of units bhat are

requlred ln Èhe funperfal sysûem, Thre bhree basLc r.rnits are:

metre for measurfng length

ffam @ for measurLng mass

Lftre for measuring capacity

Once a person has a feelf.ng and understanding of each

of these basic unfts all t,hat fs necessary bhen fs to learn

the preflxes and bhelr meanlng to u¡rderstand and use bhe

metric system,

In the metrlc sysÈem thenu the value of the baeie

unlt fs changed stmply by placing e pnefix in front of åb.

Wfth the three baslc unfts: metre, ì.íÈreu and gra¡nu bhe

prefS.xes: wkf.lorm nhectoutr mdecarn mdeclrm ffeent,iugr

som1llf gtr et,c,, w111 change the quantfby of &he basfc unib

by a muJ.tiple of ten" Some prefixes are used more commonly

than others, Ueually rnuLtf.pLes of L0O0 of the basle unit
are preferred, To {Lluetrate:1

&"eek prefixes

Baqfc Unåt

Iø&fn preflxes

lA:-t preflxes have nob been ehow¡r here, Sêe
Appendix A for complebe lfs&, p" n3B"

kli-o
t¡eeEo
deca

no preflx (one X)

decl (tenrhs Lo-l)
centi (hunc{redths Lg-z.}
mtLl-1 ( Èhousandths IO-J )

(thousands r83 )
(hundreds LO¿)
(tens lor)



If length measurement Ls expressed ín relatlonship

Èo thre basi.e unåt - the metre u 
I then:

L000 metres
l-00 metnes
10 mesres

I me&re
l- metre
I rnetre

SfnLlarly, tf
relatfonshLp to the

LOOO Libnes
100 LLtres
L0 lLtree

] lftre
I Litre
1 litre

Símflarlyu if
relatlonshlp to the

1000 grams
1O0 grams
ì-0 grans

1 gram
3. gram
I gram

I kÍIounebre
I hectomeÈre
I decanetre

1O declmetres
LOO eentlmetres
1000 milllmetres

capclty measuremont is expressed

basic unlt - the litrer2 then¡

I kllolftre
i- hectolltre
1 deealltre

I0 decilitres
1O0 centilitree
1000 mi.llllltres

3'¿

mass meaeurement fs expressed ln
baeic rxrit * bhe gramr3 then:

I kllogram
L hectogram
1- decagram

1,0 decfgrams
100 centlgrams
1000 mllllgrams

lThu common
ktlometre, me&neu

ZTh* common
and mfl}ll*Ère.
contalners,

3tn the SI, the gnam unl-t of mass proved üo be too
smaLl for p{?cg1g31 appLlcatlo¡ru therefoie, the kil-ograr¡
has been off,lcially designated ás the stanáard unit For
masg 6

The common unite fon rCIass measurement are kítograrn,

unLts for len¡rth m€asurement are
centlmetre, and millÍmetre,
unlts for capaclty measurement ane l-:T,t,rc

The kåLolltre ls used for large tank
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A thírd major advantage of the metrfc system J.s that,

the three baslc units, metreu IiËreu ând gram, are a1l
rerated" The lltre ae well as t,he kilogrem are d.efíned in
reLat'1on to the mebre" By deftnition a lft,re ls sinrply a

conþainer whlch hords LoOo **3, (a cube i-CI cm by lo cm by

10 cm whLch ls one tenth of a metre on each side)" A kjl_o_

gram le sLmply the mass of LOOO cm3 (a lj.tre) of díetflled
water et fts greateet densfty, 4oC, Sfmilarly, a mÍlli_
]ftre is slmply a contalner whlch hotds I .^3 (a cube l_ cm

by 1 cm by I cm ) and a gram is the mass of I cm3 of vsaeer

at 4,ocu

A fourt,h advantage of the metríc system is tliat' the
whole s3rstem fs coheren&, That is, the product or quo&feni

of, any two or more baee unLts ls the derlved. unit of the
resultant quantity" rt elimfnates many of t,he numerical
factors that enter fnto present calculations and greatly
slmplifies conversion from one technology to another,

whereae sr derives the units for alt the quantíties
needed in scienceu technofogy, and everyday life frorn the
seven base unLtsu the lmperf-al system has over eighby
denominate unlbs of measure whÍch are haphazard and

llloglcaJ- Ln thelr relat,ions one to anothern

gram, mJ,llfgtreme also ton (IO0O ktlograms),
The rnetrlc system distlngulshee between mass andwelght by uelng dfff'erent, unttá-" M&sB is measured j"n kllc,.

åã?låédbå3 gf;å*F*#""ï'.ËF#ïigoiü.t#sff"9*" ggSglg" t;"* canbe os (1n space for exampre) wrr:-re mass rernafns the 6ame
throughout the unlveree,
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Another advantage wfth the adopt,lon of the me&ríc

system le thst many asøkvnrd proper and lmproper fraebfonsu

numetr&tors, Xeast commom de¡rominatorse greates& eo¡nmon

dlvlsons, and m{sed numbers wi}l reeelve mueh }ess emphasfs

wfth ühe greater stress on thre deelmal syst**"Ï Thfs no

doubt wfll- sfmplify caLculatíons greatly and make the whorc

system more eompatible wtth t,he compuber,

TV. THE GROWTH AND PRESENT STATIIS OF THE ADOPTTON

OF THE METRTC SYSTM{ TBü THE COUNTR]ES OF

ï:,.::iJ ä;J:' ï^ :^ -ïi' ;:,' 
-

UNÏTEÐ STATES AND BRTTATN

A, A Summary of World DeveJ"oyNren&s

A maJor reason for the growth of tho metrlc systemZ

ls the advantage that, lt has over al-l- other systems of
measurement fn sfmplicity, efflcfency, unlversatfty,
preef.slon u coherence and Logic.

Over L25 countries, colonies and protectorates of the
v¿orld have officially adopbed or .are presentl"y fn the
process of adoprùÍng the metrfc sys¿em as thefr systenr of
measurement,. This treaves only a few countrles uneorrmít,ted

to a system of meaeurement that fs rapfdly becomS.ng the

lntt measuremeneg ån
i.n løhoLe numbere or declmal

Zsuu chartu p, 16,

the mebrlc system as"@ s.ecorded
fraetlons,



u¡nlversa1 1-anguage of' sreaeunement throughoub bhe worl-d"

Th¡e followtng map {li-userates how ctrose &he wonld ås to

& ef.nrgle measurement system, namely, bhe metråe system,

ffin.o^itted

The presenË sfbrla8fon fn the wornd Ss thiêb over 90

pereent of the populatS.on $.e usf.ng or cor¡venüi.ng to bhe

metnåe system and moet of the r€maLnLng LO pereenÈ fs
eerLousLy consfderång f.ts ,r"*gu"2 Cowrbrfes have eonflln*

uougly been adopbLng bhe me&r*e systern of measuremenü sån¡.,.,

l& was firsb devfsedu The chart on the followÍng page
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hut,eLde of the Un{Èed S&aÈesu t}re onJ-y eou.nÈnles thaû
læv_e noÈ yet fos.ma3.J-y adopt,ed &he mótri.c sysùem &.pe:
@rbadoqu Cambla, _ JgrnaS.ea, Llberla , Nauru, 

- 
SJ.erna L,@o,,^ ?,

TgnC?, Yeqen leoplgrs Demòcratle Repub1te, A totatr prp-
ulatlon of under 10 målI*on" souree: Metnic cornmåssiom
E¿EgE_egËg{ , (Oecasna c Tnforma&*on canffiî"WffiË$7ffi

ZALmose gtþ pereemB of f,he worl-dre popula.blore {,gg"B
n@& eoran&ång &he [t"S,A " ] ås nov¡ on t]ae megnåe sys&em orle conwerbång ôo L%,



@oøda
Þèaw Zeal¿nd

Ausa'slls
Sor¡h AJrtco

trelord, Paklrt¡n
KeByo, LkEeds

TÃEanlE
Crcåt Br¡t¿ln
Satdl Âro-bls

l,ao8. Vletrlam
Ethlopta, N¡BErts

Cameiloq U.A.R.
Orad,'65¡6¡

Ceotrsl A.fsúcÂn Rcp,
Ma¡¡, MÂla8asy Rep.

&¡omcy. !,{ÂurcÞ!(s
Nlgcr, Scne8el. Togp
lÞFor Volts, Somalta

Coôgo (Bræz6vtllc)
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;yory (bâst, CÀtrEa
,¡p6tr, CBece

lrdla, Sulaa
þ¡da!, Talwar
Alb6nl,a, Kol€g

f,ndoneata, ThBü!rd
¡.€bs8oô. Syrla

t¡aq' T\¡rteY
¡Ersel. ¡r¿n

U.S.S.8.. Chtru
. Al&h6alsÞn. Ltbya
. C6ñhúdl¿.'åfuÉcco

lfslt¡, ¡,{slra

. Folsld, &tron$olts

¡trlllpplÈcs, SurbÉm
CtEteruls. San l,{eri¡æ

hEmE, VeDrzuc[¡
Doml¡jcsÃ ReFjbltc

llorldu¿g
Eunadl, Rwaurh

. Coago (kopoldvülc)
, Dcnmorl. Cost¡ R¡cÂ

I teuua, Þraguy' Nlcal3gu, TuÀtst¡
.t¡rltvl¡. BulSart¡

^ræDtt$, 
Flnlrrd

El Salvador. Ror¡Þntâ
Maurlttüo, Seyclrcllcs

SY/ed€D, Swleêrled
Huqg"ry, yugoolavta

¡ÈFsy, Czcchos¡or sk [¡
, Gcnnsöy, no¡ttFJl

Augùl¡. Llcht€nrtcln
. Pcru, Pr¡qno Rtco
. Chtle, Ecudor
. ¡tôlY, Uru8lqy
, 8rell. [lcrtco

Cubo,5¡¡¡n
Colun¡blo. lrlrroco
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i.llustra&es the cont*nusus adoptíon of ttre metric systern"

\#3.eh 80 pen cenÈ of the worldee Ërade belng eondueted

Ln the rsetri,c sys&enro bhe need for Canada Ëo adopt a

unåversaï syst,em of meaeurement t¡as beeome urgent, if Canada

1e to malntafn 1te poeitlon as one of the maJor tradlng
natlons of the world, Cenacla eannot afford bo remain ln
i.eolatlon from the world scene in conmerce, lndustry and

selonee, Industry wÍIl benefft from improved trading
abllittes and opportunftfes fn lmproved world markebs"

canada must be prepared to suppry i.6s goods fn the manner

Èlrat lmporting countrles deslreu which ls more and nore ån

tþre metrle system,

B, A Summary of Dewelopnents in Canada

As prevlousJ.y fndfcated Canada began the procese of,

adoptfng the metric system in L97O, Èhe year in whfch t,he

FederaL cor¡ernment lntroduced the hthfte paper on Metríc

ço.nvgqeÅgg. Ineluded 1n the Whlte Paper are the followlng
broad princtpLes:1

I' The eventual adoption in canadian usage of, a síngle
eoherent measurement system based on àetnfc unltä
shouLd be acknowledged as inevitable and fn Lhenatlonal fnberest"

2" ThLs sfngle systenr should com6 to be used for all
measurement purpogesó

3 ' Plannlng 3nd- preparatfon ln the pr.eblie and prfva&e
aectore should be eneounaged ln such a ¡nanner as to

lGovernment

åE---Becgå, (ott'awa :
Comr¡ercc, Janraary

of Canada, White Paper on &letric ConversÍon
D@Frtm@nt

LgTaì u p" B"
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eehl"eve &he maximum beneff&s at mlnímum cosb to bhe
publ$.eu to tnelrrsbryu and to Eov@rmmenb a& all- l-evele"

Although bhe metrlc system hae been legal ån Canada

e{nee }873 1t wras only in L97O thnb the metråe r¡nfts began

&o be used alongsfde the lmperlal sSrstem of measutremenb,

Âlso, ln L97Au the Federal Government appointed a

ÞIeèr1c Comnlesi"ol to promobe an overall- plan for mebric

eonverslon, Under the Chatrmanshlp of Steneneon Ii1, Gossage,

the Me8rlc comm{ssfon eonsi-sting of, síxteen eommi-ssioneã*s

from al-l aerose canada nepor&s to the Ml-nister of, Tndusûryu

Trade, and Cornmerce " The OommÍsslon had lts f i-nsÈ meeting

fn January L972* The Commlssion ¡nay call upon of'f"ieers and

employees of any department or ageney of the Gsvernrnen& of
@nada as neeessarye or @ng-age organiøa&åons or persÕns

havtng speefalfzed or &echrfcal knowledgeu for advíce and

agef gta¡ace,

The Commlsslon ls eetablíshed bo advíse t,he þTtnist,en

of Tndustryu Trade¡ ând commerce on pJ.ans f,or conversion to
t,he (SI) metric system, It has fni&fat,ed and wlll
coordinate and undertake lnvestigations re]-ating tCI ffietric
eo¡tverglon 

"

ït wt1] prepare, in consultatron and coopenabion with
concerned ¡artÍes¡ &fr overaLl program for eonvenslon so

tha& &Ìre beneflte to the canadlan economy may be eff,ee-Led

1A M*b*l* Csmn,åeslon 0rg,anåzatton C}.¡anü
ån the Metríc leqqtÅgqlon Flrst Report. (Ottaw
Camadar '

ts con&aåned
: ïr¿f os'rnaÐiCIm
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to the best advantage anci achfeved at ¡ninå¡na1 eost" TÌ"le

Commfssfon wi.l1 furnlsÏ'¡u pub15-sh and dÍsser¡itnaüe i-nfor*

matíon eoncernlng conversion bo bhe ne&nic systerfl and

advíee the Þ1lníster on the need for i-eglsla'bion or eny

oÈher acbfon requlred to facílltate conversion.

In order to eanry out the eonversion bo &he hes&

advanbageu the Commleslon iøj-ll requfre bhe eooperetion of

a1l elements of the Canadfan eeonomy to develop an overall-

plan that will cause the treast dfff,leul-by and dísnocabiosr

to the dffferent seetors, , , and produce bhe greatesb neü

beneflÈ "

Eleven steerlng eommfttees of the Metrj-e Commíssior¡

have been formed ancl over two hundred nabíona3"u fndr*s&ria3=u

consrÀxner, Bervlce u labour trade u agrtr eultural, prof essionaÏ 
u

and educatfonal associatlons have been asked to establ-fsh

planning commLttees to study t,he f-mpacb of metrie conversion

and to suggest a tlmet&ble most euitable to tl-reir secbor,

From such ten&ative plans, t,he Commfssion lntends öo develop,

1n further cooperation wÍth all- areas of Canadlan soefety,

an ovenaLl pro¿pam for pJ-anned conversion thaô wí1l ensure

the beneflse whll-e mlnlmlzf-ng cost,s by adeqraate phasing,

@ch steering eomr,ltt,ee wl-Il receive repor&e fncr¡l a-1-å

of' the organX.zatLone coinpråsed ln l-te sec&srs on al-l^ ¡taailters

eoneernfng metrfe conversion, f& ehal-1 revíevr &]aese reporBs

a¡rd pr@fgnc an overall plan, f ør each of i*s gectorsu .co 
'r_;e

preeen&ed to tkre Metnåc commlsslon" TË shall coordåna'he a.;;d

overse@ the åmplemen&atlon of, eueh s@eüor påans that have



been adopted by the Metnlc Commlssion"

The ehanb on the fotr1ow1-ng Fge at&empûs to sÌrpw t,he

etructuraL organåua&io¡l of, the pr@cess of urletrieaf,lon ån

Canada. The eeebor eommlttees &re shown as being r"epi:e*

eenbaÈ{rre of the i"ndåvi.duaL ÍndusBria} seebors thab are

represerefied 1n thc eleven steerång eommlttees, To date,

there are sfN&y see&or eommrlûtees whoee represen'catåor¡

comes largely from the more bhan two hundned national

organLzatlona,

The Metrlc CsmmÍssfon S&eerfng CornmitÈees aa-e shown

below:1

Nô, 1 Transportatio¡re eommunieatfons, en-ee&n1c p@vder

Ne, ?, Xron and steeL måLla, me&al fabnicaùiergu maeh*
Ínery, strfpbu$.ldlngu boatbuf-J"dlng, rnobon vehíe1-.".,: *$ruek, trailer and motor vehlcle pes.ts åndustx.lr

lüo, 3 ElectrJ-calu electronicsu aireraft and alreraf&
parts manufacturere

No.

&"nj

l+ MlnS.ng and metallungyu Ftofl*f€rrous metalss Tton-
metallfc mlneraIs, ollu natunal g&s, ehemieals,
rubber and plastfcs produets fndus&s"les

5 Construction, en64lneers e archlt,eets u si¡rvey@rs 
ereal estate

6 Food. u beverag€s r tobacco u pa ekaging, agrf er.altutre,
graln handlingu ffshlng, groeery trad.e

7 Textllesu clothing, Jeathen fndr*sbries, brade
(Ïrard and sof,t goods ) and rni-scel-laneonÁs
rcanuf,a eurfmg åndusbrlee

I Forestryu ovoodu funnf*utree paper. and a.ïIåccl
n@nufacturlng, pnånting and publislelng

l$o 
"

N0"

Nou

No"

fuaetrle Cornmlsslon, Ug!a"_!e Co¡Lrq¡J.ssion Ï¡åy'st Report 
"(0gtawa: lnformatlon CanáO '



$lo, I Consumenø , services u 3-aboi*r organtzations

No, 10 Tnforma&fon, edueationu Uralnång
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Eaela See&or Cor¡unÍ&bee fe expec&ed &o come up wåtÏ: a

plan whfch sufts j-ts partícul-ar eondi-tio¡r ancl needs, i¡l
some cases four or ffve r¡abi-onai. organi-zatione mlght be

i-nvoLved 1n one lndivldual, seeton commlttee, Tn othe¡"

cases a slngle aesociationls mebníc converston eommittee

mlght form the nueleus of the seeton comml-t&ee" Eaeh

SecÈor Commlbtee ls assigned to a specffie Steerång

commft&ee whlch cosrdfnates the ptrans of the seetor

committee srorking unden it. F'or exampleu sbeerlng corn*

mi.tt'ee No" 10 has been assigned the area of edr¡cation and
It,naining"* ThLs comnTittee ís ureder the chai-rmanshlp of,

Mtr" wi.lrle M, Hallu Assistan& Dfrecton of yo¡.rt,h Edu:.catfcr-lo

Department of' Edtecatlon, Flallfax, I{sva seotla, other
members of the commfttee represent the various bodies
lnterested ln t,he probl-em of educatlon a¡rd trainíng" The

eommlütee ls respor¡sfble for eoordinat,ing prans j.r¡ åts
field and advlstng t,he lvret,rfc commfssion how they f,íu ini;,:
the overal-l program@

Education le, of eoursee a pnovfnctal. responsiÌríl_lty,
Ït ls up oo the provlrecfal Departmen0s of Fdr¡cabíon to saîr

what v¿i-]l be baughb. The Met,ríc commission can onJ_y

suggest and see that, lnformat,íon osa decisions Ls made a s

vaidely evalLable &s possåb1e,

lEnementary and seeo¡rdary sehooJ-s, r¿ocat,ional cenl;r,e
trade echool-s and busl¡xess coJ-J-eges, pos&*seeondary r-ron-unLverelÈy edueationar ånsttt,utions u l¡nLversitåes änd
e oJ-leges,



expected at, the secbor ]evel" It ls 1n thj.s forum that
lndlvldual fnterests must be integrated into a sector plan"

ït can be done through the naöional organizations or

through bhe provincial- representatlve, Ib Ls also at thfs
level bhat most of the problems and íssues will be idenb"-

lffed and that, the solutlons to these problems wil} be

found "

The chart also shows the interrelatlonso by means of
llnes, between indivldual organlzationsu national assoej-*

atíons, sector commlttees, steering commftteesu t,he Metrla

commlssionu the standard council of canada and the inter-
national organf-zations to whlch canada belongs. Each lj-ne

shows a tiøo way communlcabion channeL and each of canad.a 1s

twenty-tu¡o mllllon cftizens has more than one channel by

whlch problems and fssues may be brought to bhe atte¡rtion
of those who ¡sill be maklng the flnal d.eclsions.

The baslc philoeophy of metric eonversion has bo a
grset extent been accepted by the provinces of caRada,

The process of metrlc converslon falls inbo four
phases" FLrst comes investi6Sationu then pJ-anníng, then
schedurl-ng and flnaJ-ly fmpl-ementatlon"l canada le a& present

actlvely enga6çed fn lnvesti¡.'ation and is organizing for

Varylng degrees of provlncial lnvolvement are

Lþ3

lTh*** four plnses are developed in more detail lrl ::,:::::,.

Metrle commlssion " Metric cpnglgg¿g" _EÍrs_t ReperlLu (Ottu**,.
Tnformatlon Canadá,
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plannLng through the strueture of Sector Committees,

SchedulLng w111 specffy for eaeh índustry the approxlmate

spread of datee between whlch bhe elements of the plan

should be reallzedu Thls will agaín be the funetion of
the Sector Commltteee, Tmplementation is the responsf-

bilit,y of the lndlvldual flrm or organlzation wíth the

knowledge, howeveru of the necommended índustry seheduLe,

The fnvestigation phase 1s now very âctive and shoul-d

reaeh lts peak early in L97lþ, It wllL be suceeeded by the
plannlng and seheduLlng phases ruhfch shourd extend through

197& and L975 and should be substantialty eompleted by

J976, Implementatfon should hopefull-y start ln voh¡me by

L975 and lncrease rapldly ln L976 to reach a peak in L7TT*

L978, By the end of f980, the normal day-to*day brans-
actlons ln the eeonomy should be entirely ån the metric
unftsu arthou¡ih wíthin lndustries thene may be areas whe¡-e

for good economi.e reasons the use of imperial unrts may

contlnue 
" 

1

Wi-th reference to educatton, the main interest of
thls Fperu the suggest,€d tlmetable of eonversion means

that by L975 teachers should be welL prepared to teach the
metnlc sys8em" rn fact, the introduetion of bhe me&rÍe

eystem lnto echools eould begln ln the fatl of J}TI+^

}s 
"M, G,

æE+ør (rye.åËiËåi¿'
Sep&ember J-9 s J-97j) ,
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trTl¡e chaLtrenge of going metrfcrw accordlng to S,M" Gossagel

clralrman of Canadase MeÈrle Comm$-ss1on, nie Lo edueatLon,

Converslon t,o bhe uae of Èhe metrlc measuremen&s is noÈ

onlyp or €ven prfmarJ.ly, a mechanfstfe changing sf maeh-

lnøs, Moet Smportantly lt means formfng and changing menes

mlndsu the taek of educatlon,n

The foll-owfng chart lllustrates the proJeet,ions as

propoeed by S.M" Gossage,

le7

sl

íq1o ', ß7q

t4l
u
Þq
r,v

ffiü:

l4etrteatlon wfl} not occur all at,

eecôon by sector as itlustrat,ed by the

lY à*rip. r c
r^. ,

."\rï

15,M, Gossage, mTFre Metrj-e ChaLïenee.r? Journal of
Educatlonu vol" J (ß[ova Seotla: Winrer lgZá-tg'ffiT0,

Ârd r^^

onee but wl]I occtlr

followlng dåagram,
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Ten Year TransLtlon

*mperfal- unlts

imperlal uqX_Es

rne&rÍc uni&s

By L980, Canada

The maJor part of &he

before bhât date,

t+6

Sf unfte

lmpenfal u¡rlts
/r'

sector by sector ehrangee

c. Â summary of the ÐeveLopnents in the united sÈat,es

Beeause canada te greatly infl_uenced by the unlted
stat@s ft ie perhape deslrable to Look brfefly at, the s;,;.:,.i;;..

sf the metrlc system fn that counÈr.y"

A Look lnto t,he past showe bhat as early as 1790
TFromas Jeff,enson, as seeretary of state, pï"epared a pran f.,::
& unåfted syotem of wefghte and meesur@s" Jeffetrson?s p1.r:,r

ST u¡rlts

vrfLl baslcally be a metrte country'
transition, however, wí11 occur wel,j_

1980
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wes díBcussed by Congpess over a perlod of six yearse but

no lawe were passed ås a resuLt of hrls work" Undoubtedlyu

a reason for the heeftatlon on the part of Congress was a

dlecueeåon of a Rew measurement system that was concunnentl.3,'

taking place fn France, Even though Jeffersonee plan qras

not the metrlc systemu fb was deeimatrly related" Jefferson

çras folLowing the sarne prinelple prevÍousIy advaneed by

selentists and mathemat,lcfane elsewhere i.n the wonl_d,

Anothen atÈenrp& fn 1821 by John Qufncy Âdarns who lnad

been requ€s&ed by the senate to prepare a new statemenË cer!.*

esrnlng the regulations and standards of wefghts and

measures also falled to convfnce Congress to take any

a ction,

Howeveru the seanch for a simpler and more ¡¡nsform

system of welghts and measuz"es continued." In 18Åç3 Al-exander

Daï}ae Bache beeame resporeolble for the 0ffj.ce of !üefght,s

and Measures" ln varfous reports to congresso he noted ôha{r

the current arrangement of weights and measures ens rrdef-

lelent fn sf.mpl-icfty and ln systemte and argSred for the

unLversaL r¡nif ormf ty of wef ghts and measures " The inten*
ventj.on of the problems of bhe cfvlt war period, however,

gav€ low prforÍty to these and other plans for the adoption

of the deelmal" system, But in 186& a Flouse of RepresentaL:.,e

commfttee on hrelghts and Measures lni.tJ.ated teglslation tl::.L,
fn 18ó6u made it l-awful bhroughout the united statee r?to

emp1oy the welght,s and measures of the metric system,lr

Howeveru a date by whj.ch the use of the system shoutrd beeorr,,,
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mandetory was not lncluded, Action for full adoptíon was

agaln delayed but in l-875 both the yard and the pound rder€

defined by caref,ully speclfying what f'racbion of a metre

would constitute a yard and wha& fraction of a kilogram

wot¡ld constitute a pound,

The metric controversy contfnued fn the Unit,ed S&å.t,es

and finally i.n l-968 the United States Congress direc&ed the

Secretary of Cor¡nnerce to undentake the U"S, Metric Study,

The purpose of t,he study was to enaluate the impact on

Ameri-ca of the metrie trend and to eonsi-der al-ternatíves

f,or national pol1ey, Evente which probably J-ed up to this
report were:

1, 1957 tf¡e 1aunchfng of the Sovlet Unionîs Sputnlk
which cneat,ed a new lnterest ln scientífic educatíc::
and research,

2. 1959 the customary standards were officially defined
1n terms of metrfc units"

3. 1960 the Système Internatfonal d?Unités (Sf ) kras
established,

lç, L965 Great Britain announced lts lntention to conve:"tto the metrlc system wÍthin ten yearso

Tn L9Zt, the report of the U,S, Þ[etnlc Study was bnans-

mlt,ted to the Congress of the Unit,ed Sûat,ee" The stlrdy

recommended that, t,he unlted states change to the lnter*
nablonal llet,rlc sysbem deLlberately and earefurly, and t,hat
trthe Congress, after decldi_ng on a plan for the nabionu

€eteblÍsh a t8rgeb date ten years aheadu by which time the
unlt,ed states wlLl have beeome predomlnabely, , , me&rfe,''r

llqtthtr*
onb, Future?w

E, Hallerbergu
The Arfthrnetic

nThe Me8ric Sys'cem: Past, P¡ q-
Tegghgr, (ApnLl r9v3), p"'?5),
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CIn Âugust 18u L7TT, the unlted s&a&es sena&e passed

on & volce votse the mMetrte converslon AeÈ of rg7z" @

s 21e83' F{oweveru acblon was no& Ëaken by the House of
Representa&Lves'ln the sìinety-seeond congress and so

congrcss w3.L1 meed to begj"n again on a new meÈrfc convers:!.on

eet $.n L973*L971Þ,

The followJ.ng F.ragreph summarlu es the u,s, Me&ri.e

S&udy Report:
mrhe cos& and convenfenee of a ehange t,o metric løi.Llbe substanÈåal- @ven ff ft ls carefuïiy ãonu-uy-plã"_But the analye{.s of benefits and cosrs mad.e åå ísñïåpepgrt) eonffrms rh@ i.nruåtj.ve judgmenr oi-Ul$,þusr.ness and fndustry^ ËÞ¡at lncrðaslng use sf themetri.c sysFem-i.s- fn ðhe best tn0eresõs of t,þ¡e-ö"urrtryand thfs should be done throughr a coondlnarúo,¿ 

"ae-Lonal-prggraq' There wir,r. bo'ress cost and monereward than lf the change f e r¿npranned and^ *eõo*u
ov@r a mueh J.onger periõd of t,iñe @ @ * ;n1
One of the most lmportant reee¡rt devenopmente to glvc

urgeney Èo metrleatLon *e the lncrease ln LnternatlonaLlued
engsneerln¡ç standard.s " Engj.neer3.ng standards are mnoÌ.msm

negulatlng sfzeu vaefghtu and standard.lzaËion of praetiees,
The lm€ernatloc?e} Organtøatiorr for sËandardLzation ås a

psp-sow€rnmental body ffi&o pronote bhe deveJ.opment of,

e8andards ln the world w*th a våew to faci.lltabång i.nter*
nabfonal exehamge of goods and eenvlcee and developing
eooperatlon sn the sphere of lr¡&elleetuaÏ, seåentlfåeu
t,øeh¡nol"og3.ea1, and eeonomle actfvity,mz

1rb5.d,, pu ?5r.+^

2Amer$.can B{ati-onaa å
ndards CIn

Standards Instågute" MeaeurånE
g$¿ge$eg_g, ( Hev¡ Yo¡ínffieffieäm

ee L97O) s p" 36"



Even though

the Unfted S€atee

åndlcatore toward

eCIun8ryo

AmerLcan åndusflnyu for example, has apparentJ-y eome

bo the csnelusj.on that mebx-fc converslon is comlng and åe

ûhenefore takång mattere lnto lts owyr hands. some eåghrty

major lndr¡s&ríaL flrme have embarked on metric eonnersion
or have declared a potlcy of doin¡ç so, În t,he absence of
congreesfonal actlon the Amerl.ean Natlonal s&andards
lne&å&r¡te (ANSI ) has eetabLished, an Amertcan $lablonal
Metrle csr:melL" AHsr le a priwaÈely financed body and the
Amenåean Natlonal Metråe counctL wLll be flnanced Ëhrough
membersî subserlption and wil-l have no offlclal standång,
Membershåp, howeveru wf.lt be open to gover¡rnentax bodíes
and some deprtments of, the Federal Governme¡r& have atrready
lndfcated ånteneet. when a Na&ional Mebrle convereíon
Board Le establLehed by leglsLatlon the corÌnciL hopes to
eetebll.sh conetructfve and eooperaÈive rexatÍons, From
thLe 1t appeare cl-ear that the unlted states Íe now fu¡ faet
commltted to megrfe consenelon and thet, progress *n &Ïre

lndue&rlaL f{etd may be quåte rapid,

Ð. A summry of Èhe Deveropnents rn Brå&ai-n

Â F{le&orlcal revåew, s*¡nl}ar to the one glvere for &he
tlnå&ed s&agee could ar.so be gåven for Erf&ain, whene

mumenous ê&6€mpts ln ËÞre past trave bee¡r made f,or adoptåreg

&Ïre me&nåe Eys&em, How@venu for the purpose of thås sb*dy

50

Congress Þps not y@t offieiaLly commíùbed

to adop& Ëhe metr*e syst,em there are many

a strong movement of metrlcatfon Xn the
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a&bent*on wiXl be gfven onJ,y to the more recent d.evelop*

men&g u

ïn the prS.nted proceedfngs of the Bråtish parÏtament

for May 2lpu Lg65u the presidenb of the Board. of, Trade Ís
quobed as folLows 1n reply Ëo a questfon by a member of tþ,,:

Flouee of commons about the adoptåon of the mebrlc systern:
trThe Governmen& ane *npressed wlth the ease vøhÍch bas
been put to bhem by the^representatlves of xndustryfor the wlder use ln Brltiáh fndustry of t,he metriö
syeûem of wefshts and measures" couñtr*es using tha&
sysbem now tak€ more than o}1€*hâlf of our exporüs;
and the totaL proportion of worLd trade condùcÈed'irn
Èerme of metrfc unlËs wiLl no doubt contfnue toi.ncrease' Agafnst, that baekgnound the Government
conslder Lt deslrable that Brltåsh åndustri-es on a
broade¡rfng {ronp, ehould adopt metríc unLts, sec&or bysoctoru untf.l that system eán become fn t:-ráe theprr.mary' $rstem of geighgs 3nq -measures for t,he corurûr.3rasa wholeu u @ @ PractLcar dtfficurties at&ending
tF¡e ehangeover_wf}L, of coursee rûean t,he& thås pïoc._3e::ir.
must be graduaJ.; but the Government hope thaÊ wi.th:-:,tglr-years the greater pant of tþe counûryrs lndt¡strv
wJ.LL leve effeeted the- eha¡rge"îtL

Shat fs how Britafn * bhe nation that deveS.oped bhe

lmperLal system of weighte and measur€6 - annouÐc€d its
deefelon to go metrle, The governm€nt afuned at LgTj as &t¡q,,

year Ln whLch BrLbain ehould for alL practical punposes

become a metrlc country, The Mlnlst€r of TechnoLogy set up
a Standlng Jotn8 Comruf tbee on Metrf cat,ion, whose funetlom
was to encourage aJ-I eectors of tt¡e economy to start, pJ-an*.

rrlmg for the ctængeower" The commLttee aLso consfdered the
mae hlnery for maaklng the changeover and recommen ded T,y;:,:

xlord Rfüehåe-cel-der, mconveneÍons &o thc He&n*e
Syøtem, * $c*erut1$*q Amer$ean, (July LgVt} , p, L7 ,
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er€atlon of a Metrlcation Board to facíLftate the prÕeess,

The board consfsted of representatiwes from Jor_ernaxd-sm,

&he artsu soefaL researehu cfvll engineerfngu the central
governmenÈ u Local governments, agriculture, meehå.nieax

engíneer{ngu t,he unfv'ereLtj.ee, the trade unLons and røomenrs

lnterests' The Board held i&s f,lrst meeËång ån May i-96g.,

The process of mobrlcation has contLnued ín Brfbaån
8o the po{n8 ¡*here the maJorlgy of Lnd¡¡strÍes are now

metrlc but where a maJor part of the poprel.atlonu narne].y

the consumeru fe st,Llr. faced wlth the process s.f, metråc_
atlon, The general. public of Brftain is s0ítr1 J.angely

fumebfonlng ln an imperj.ar world when ft eornes to purchastng
comgumes pnoduc&s, ${ost products are labex}ed i.n &hre

lmperf.al sys8em w*th the metrlc unL& r.n brackets bestde it.
A et'ore may well purchase cloÈh by the me&re and eelL it by
the yard" ,{ few prodr.ects, hovøever, are total,ly nretrfe bub

thls le Juet beginntng"

Temperature fs repor&ed fn both centlgrade (erhåch is
called CeLeLus in Sf) and Fahrenheltu røhleh e&uses moe&

peopre to li.sEen onJ.y fon the Fahrenhelt tempere.ture and.

pay Llttle or no attenðfon to the celslus, The newspapers
aleo r@p@r& t,emperature ln both unåts, Thle dual_ nepontång
hae aÏlowed the general pubJ-tc to remafn Ln nFahrenhei.6

thlnktngn and no& eaused them to thfnk degree ceLeLue,
Another aspecb of some rmportance u whrch means thå&

Bnå&aLn may rryell go me&nåe i-n a1Ï mreagunemenbs exeepb whey,e

mål-es are e oneermed u *s thre delf bera&e aetlon by the
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governnlenb to de3.ay fndef,fnftely the changes of nríLes &o

kLl-omeÈru" ,I
Through vlsít,lng England and ånÈenvLevríng a number of,

educators bhe wrLber came &o the conclusÍon bk¡ab the
government le hesf.taÈlngu or at leasb not forcing the fåna}
rnajor met'nfc change that of consumer products, Thiås

finaL chan€çe appears to be gorng ra0her srowly and. perhaps
somewlrat haphazardly,

V. SUHMARY

This clrap&er revfewed ghe ri.bera&ure presenbly
avallable i.n canadau the unft,ed sta8es and Bri.Èai_n" Thle
was folLovøed by a bri.ef hlst,ory of the m@tríc system. rt
summarÍued the present wonld sûabus of Èhe metrie systerir
and revf ewed broad metrle deveJ.opments tn canada, Èhe

Unfted States and BrLtaLn*

The foLrowing chap&er of thfs str¡dy olrtrrnes the
lnformatf-o* garned from the rngervfews her.d wfth edueators
3.n kgJ.and 

"

lF'*r* år¡formatåsn obtalned. fromBrå&aån, Sånee &here hes now- buu;- ã"-
& new poXS.ey may be $-ssr¡ed,,

the lntenr¡åev¿s in
ehange ln government*



A SUMMARY OF T!{E DEVETOP¡{EF{TS OF S4ETRTCATTON ThT THE þ-TELD

OF EDUCATTOru ft[ ENGTÁAID AT{D T}IE RESULTS OF THE

ÏNTMVTEWS I{EI,D WTTH EDUCATORS THERE

T" TI{E BACKGROUND OF THE ENUCATTONAL SYST}f,VI IN ETIGIAI{D

ln EngJ.and the National Depantmenb of Ed¡¿caüion a¡ad

sei.ence ls nob diree&ly eoncerned fn providrng edueation at
any leveJ." Provlslon of prímaryu second.ary and most further
eduea&ion Ls in bhe krands of l,oeal Fducation Âu&honfttee
whose duËy f.t fe to provJ.de an effecblve educa&ion senvlce
to meet bhe neede of the r"ocaL popr.ilaüion" Th¡e {rrs&rtut,åons
of, hfglrer educatlon that are not under the slngro or
collectfve eontroL of t,he Local Education Authorlûfes
(naf.nJ.y, the u¡rj.verslt,f ee ) are autonomous and formuLate bhein
own educatlonal polieres, aJ.thoragh they derrwe mosb of thei*
funde from Central Government,

The content of the eurrlculunr of schsols rests ån a
formar sense ¡¿1th the Loear Mueation At¡thorLties, aJ-thou6Jhr

fg 1e normaLl-y a matÈer for head teachere, I{er MaJesbyss

ÏnspeeÈore form the Li-nk between the Central Depar"Erment e.ricl

&he &oeatr ffiucation AuthorlÈfes u scÞrooxs and colleges, &tric.:

ane aq¡aLlable to gsve herp to teaehers and eo]-J.ege aubhon:'.

tles as they need Lfr"

54.
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The eurnfcul-um at eecondary sehootrs ín hgland Í.s

ÍnfLuenced to a consi-derabl-e exbent by a sys&em o.f external
publ{e examånatlons, These examlnat,ions are seb by ê}rå&t-

inlng bodies wlth broad regional responsi-birítles and

contaÍning a 3.arge representatfon of servÍn¡5 teachens, Thea-e

are two maLn sete of seeondary school examlnaf; j.one: The

GeneraL Certfflcate of Education (GCE) and rhe Centlffeaû,e

of Seeondary Fdt¡oa&lo¡r (CSE), The GCE j.s granted by eågh&

Eeparate examlnfng bodfes most of which are sponsored by

unlversttfes, certffÍcabee are awarded at two gnadesu

ordlnary and Advaneed l-eveL, for examinâ&ions &akem respec-
tively lr¡ about seventeenth and ni¡lteenth year of age"

Conbrol of the examlnatloms for the Certlficate of Seeondary

Edueaolon ls fn the hands of nepresentatfv.e serving Èeachos,s

on fourteen Reglonal Boards,

Guådance on t,he currlcurum rn sehools (but not d.free*

tfvee ) are glven at the natior¡aL level by the SehooLs Councf l-

for the currLcurum and Examlnatlons (commonly referred to as

bhe schooLs councfl), The schooLe cor.mcil_ ås des$.gned to be

representattrve of the whoLe edueatfon servlce and has bhe

object of promoting eumfcuLram stud.y and devoJ-opnent and of
sponsorlng res@arch and enqulry where thås ls needed" Tn

addLtlon the seþrool"e cousxcål- has responsi-b{xíbi.es fon
eoordlnatlng eecondary schooJ- examåna&fons"

O&her autonomous bodies sueh as &he RoyaJ- soeiety mray

p].ay a sågrrLf"leanrt Fr& ln dnawlng the atbenfllon of the
edueaüion eenr¡lce &o trends and developnents whrich wray



ånfluenee &he c¡¡rnLeuLum.

rm-eervlee eor¡rses for teachers &re r.un a& a -nt¡nben

of p]-aces - at colleges of educat,f.on, ab Èeachen eenbresl
and. sn some oeeasions at teeh¡ri"eal eolreges or a& sehoole"

Genenatrly t,hese are shor& courses rasting from one tCI

several days,

IT, EruGIÁNÐ9S T¡üTTTAL STAGES OF GOTNG METRTC

ÏIV THE FTEI,D OF EDUCATTON

Tl¡e statement Ln Parllan¡er¡t fn May Lg65u referrång
to &he edr¡caÈlona} changes lnvolved in metnleatíon said;

wtr{e ane aLso conslderf"ng_ þow we ean best, eneourage
educatlonaL work to famfLlaråze fuðure eehoså g€mer..a8lsns and sûuden&s fn technological esrablåsderibswfth workfng Ln terms of meEråe*unlts.mZ

It ås f,nom bhi.e beglnning that the chamgeoven f,nom J.nrpenåa1

&o me&rle unlÈe ån the Brttåsh eduea&lon serviee hae baken
place,

The StandLng Joånt Commåttee on Metrj.eation consulberj
the Ðeparbnrent of EducaÈ1on and scåence, the sehooLe

couneLLu Èhe Ro3raJ- soclety, Examånång Eodåesu toeax
Fducatlon Authoritles and other orgamlaaflions v¿ith an

l-ntereet Ln edueatfon, Theee dl-eeussåosxs etårnunateci &he

. 
nTh* purp@se of Teaeher cent,nes is fon boachey,s flo -ebtogether Èo se&-new obJeeBåves, plan proeãa""---"d-äppÌa"::í".*

me&hode i"n Ëhe llght of expenrénåe, T**eher cer¡unes'*rerela&åv'e1y neva ln-ffigland "'
- 2Co*r,or¡weaLth Seere&e,rfa& 

effie&%Leagion, (Londom: Me&nLcaeåón
P' 3'

v¡ea åt&t
r APF

eon.ferCInec on
-1 Ftö6

- lv t 1I -/



@s&eh1åeh¡r¡eem& of me€råeablom advåmony eommåÈ8ees by Loeaå

Edtreabfon Ar¡t,hor*tles, The Depav"ùmenb of EclueabÍon ancì

Sei.ence kepb i"n &ouc[: v¡lbh developmente

sËeps needed to be &ak@n ån &he sehools

ehange. Th¡e pub3.åcatåon u l{ebs._åga,þíon ån

broad sugges&ions &o bl:aÈ emd,

Tm June L969 the Mebr{catlor¡ Board set up a Süeeråmg

com,mlåttee for Edueatlona& and Tmdue&rlal- TraånrngF One cf
bhe ffre& Ëasks l& ¡"lsrdertook was 0o eoopera&e wi-&h &he

Schools Counel-l- ån bhe pr@pepaoion of a paøipÞrlet3 for
teachers abou€ the metric unåbe to be used fn teaehångu and

thfs me f,ollowed by the ptabÏåea&ton i¡a lg7Ï of f;he $ahools

Counej.l booklet, Mçtr*s@r& a g;utdance

bookLet for teachere ln prlmary sehools,

TF¡e commonweai.&t¡ secre&aria& reponü5 coneltades wå{;ì"1

&he sta&eÌnent s

ffiThe mowe &owards metrlea&lon has eonsequen€3y
reeelved a general vøelcome" N@ fr¡¡rdamedtal

and ådenÈåf,ied whaÈ

bo brfmg abouü f,he
1

ËC&qqÅge çontaånad
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lEd¡.reation Informatlon u ,(Londone DeFr&ment of nduearút ør Lg6gì"
ZFur Terme of Refenemce eee Àpperadåx Bu p" L3g,

€Erxe

3schoole Counell^
€ Introductåon ot

- &sehools Couneå3u Me-&Ees" Li.xines and Grame¡ ïm&ne*
dueåc1e Metnfcation tra tfi

5c@Enmônryeal-th seenctanla&, tsrnnqEnrygaJ-"uh üenfere¡aee ÐR

ffiM*u (f"ondorn : M@6r"lcä'¿;6.

ø

gures,
@fonaFo A Tes.ehl

tft¡e Ådo
âÌô !?

Gui^de
on*
ÇØu
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dåffåeunti.øe have åmpeded Ðhe ehange ù,o rne"cnle u¡råbsån er¡rrlcur-um subjeeðo," aåoho*gh âÌiu** u"* 
-urug*ubted3.y

di.fffer¡l"tfes of tlmlng'beeausr"ehe changes takS_;,r.gplaee frr $ay-to-day büsrness **a- ãet*vlãgee"ouäs"¿*ethe eehools ane neeessar.ily g*àd**r;-' rlr*--uËö*a* haq¿eto equåp ahf rdnesì r;o r"å¡re ån"the v¿orld 
-às 

ãt- ããtuae:-y
åg,r?

Tlee lnformatlor¡ gathered from the inÈenvÍev"¿s shoi.al* be
eonslde¡'ed frr the contex& wr&h ühre organj-uatåonar s,úc,1åc.Lure

of t'he edueatlonaL eystem ae wel_n as the offåc1aï posåbiom
of, Che Metr{eatåon Eeard,

IIT' PROCE&URE F'OüÏ,OÞJED FOR ARRAffiGT}üG

TNTERV]EWS TTV EßIGLqNÐ

The Bnåtåsh cor¡nei-Ï vrae reqr*eeÈed and agreed "bo niake
&he arrangements fon åmbervåewing eduea&ons å¡r frigland osï

the proeess of golng me€nåe , Tlae nequest was for assås&a*i.e
ån arrangfmg fr¡tenvåevre røåth educa&one i_n 1;}ie f,olLowing
fåe3ds:

L' A member of the Me6nre csmmåseion eonc€pned vri.&heducaüåo¡¡,

7* A member-of, tieo Depantnrereü of Edueaülon and Scåenaeeoneermed-wr.rh rnriodue*ng ene när*å* ãyãï**".äåeoelaL seler¡ee teachers"
3 " A teae her ån the eoci.aå science atrea direeÈ}y i"nvol:¡edfm earryårag orat che ehangeov*r-nt- eL* curricuLr-¡¡r l-eve}"
l+, A h*gh echool- geogre.phy &eaehep,

5. A proflessor e& a Teaehen lnaåníng rv¡sêåëì.Ì.be 5.n T,kæff e1d of thc eocial set_ences,

6" A *@prese'xta&åve flno¡¡i a texÐboolc pubr-åshår-åg eofrnpän,'ånvoj.ved ån tlac ¡¡re&r$.e un"äeuurä*i
V, A headmasÈen CIn teaeher fra a pråmany sehso},
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The BrlËi"sh CounelL was ínformed that the vrriter vrâs

wrltlng a researel¡ paper (ehesis) for ohe Facui-t,y of

EducatÍonu Uníversity of Manítoba on the topfc:
¡14 st,udy of ínrplementation probl,erns and ímp}åcatíone
confronting a geoplraphy toacher vrfth the change to the
metric system of measÌrrement as qelI as guídelínes for
the prepration to nretrlcationuit¿

The Bri.tish Couneil was also lnformed aboub the ¡øriteres

J.nvolvement on the Departmenù of Education commlttee to
study and rntroduce the Metric systenr fn Manltoba schoors

v*þ¡ich f¡lcluded:

& @ J-earnf-ng ln part the metric systern;

b, studylng developmrents in other parts of the ruorl"d,wfth regard to me&ricet j-on;

oe studylng metrlcation deveJ_opmrents ån Canada;

d., wrtt{ng a! aduJ.t edueation program for the Íntro-ductlon of the meÈrlc system t,ö Man{toba; and

Bø prep.ring gui.deJ-fnes for teachers to intnodr:ce thernetrfc systenr to chfldren.
The stated purpos€ for lnterviewfng educasors ån

hrgland was to investlgate she foLlowlng (erfbh speeral
emphÞs1s for soclaL sclence teachere ) :

&ø thg procedure of lmplementÍng the rTetnåc systenr årl
schools;

b" the lmplícat,ions for education ín ?165oÍng r¡ebriem; and

- teacher 1n-eenvLee (type, length)
- teachlng Sechnlques* textbook changes, equåprent, e&c"

lPec"eonal- let&er to Brittehr Govennment
eommlesfon and Tnforma&fo¡r Senvj_eee E b}?*j3j
Avenue, WLnn$.pogu Maml&oba, Dated Sept,embôÞ

0ff{eeu Trade
Broadway
5u L973.



cø gurf.deLJ-nes and. recommendatioms for Manj"toba.

- wha& appeared to be successful
- whaÈ dtdnst go as welL

ï& enas aLso lndi.eat,ed t,hat the ånformatlo¡r gafrhered

from Èhe åntervlews vrould be used for three purpÕses:

1, Reeearch paper (thesls) for unlversåty of Manåt,obau

2, &eport to the Mani.tsba committee for the sbudy and
ïntrodueÈ1on of the Metrie system i¡l Man j.boba" sshoons;
and

3' Roporö to the þ{etrlc CommLssion of Canada,

Tlne *ntervlews were arranged. by the Bråtleh counell
*r¡ t'he context of the abov'e ånformabfon, The outlåne of
the program for *nterviews þflas reeeåved by t,he vmlter ontr-y

after hLs arrlxrax ln Engrand" ThLs is normax practsee and

werked very satÍsf,actorj.3.y because an opponbunlty &o dåecur*,s

the appofntmenbe wåth the program organd.øer Þnas gtveri bef,cre
€he åtlnery wes begun.

TV" BRTES' AUTOBTOGRAPI{Y OF THE PEOPLE TNTFRVTEWEN

6o

Becauee the numberl of peop1.e

IÍmft,edu 1t i.s f.mpontant, to realÍøe
thefr commense were madeu For thie
blography of each persorì lnterviewed
of 1môervfew),

L Mise J, @y&orau off5.ce¡. of
See&Lon of Bnåti.eh Cor¡nelLu Md been

fon onLy a flew monÈhe bub hød been a

XE*"***u of l-acl< ef tlme and f{nancfal resourees,

fntervi.ewed had to be

the eonÈext Ln v¿hfeh

reason a brfef au&o*

ls outLi"ned (im Øl..ta'::'i

the Seienee Ed¡.aeetíon

fn her preserrt posil:
toacher of geography
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and methematfes prev*ous to her present position" she had
also Ëau.ght Ín Af'rica for s@vera1- years,

?' Mr* H, F¡laeGibbon rs Deputy Managing Dåreetor of,
Flelr¡emann EdueationaÏ Books LlnrLted, one of Lhe J.arge

suppllers of textbooks 1n trhgland as wefL as to eountries
ln Afrfca which one@ wene colo¡ries of Bribafn" F{e v¡as very.
mueh invoLved fn Èhe decisío¡l*makíng proeess relatfng &6

metricatfon in pubJ-ícat,Íon wfthrn his owrl company and &rrere*
fore was very knowledgeable abor¡t the probLems assocÍated^
wfth pubrf.shing textbooke durfng the changeover pertod, I{e

was aLso famrr"lar wrth Någenla8s metrÍcat1.n proeese beeause
of the J-arge number of, textbooks that hås eompany eelLs bhe¡,e,
Hel'nemann Edueatfonar. Books Lfmited appeared to have taken
the Lead among p*brishlng companiee Ln hgland wåth respecþ
to metrlcatlon,

3' Mr' Kenneth pfnnoek 1s Þïanagement Dlreet,or of John
M*rnay Llmft,edu a pubrfshinF eompany in Engrand" [Ie i.e a
leadfng member of the Educat,ionar publishenes councå} and
eenved as chaírman of its ÞIetrf catlon commttËee whieÏì þred

assoefatLon wfth the Me&rLcablon Board during Èhe fnftiaL
stages of Èhe chan6Seover. He ws welr- informed abor¿& the
FobLeme eonfron'lng the pubrishfng indus&ry durS.ng &he
changeover to Êhe me€rfc eystem of, measunementu

l+, Þ{re" wlneorr 1e Âselstant Exeeutlve secretary of Èl.le
Aeeoe{a&lon for seåenee Edueabion, a ¡ratlonar_ aseociaf;ncn in
Br$.taLn' she had becr¡ a scåence &eaeher durång ôhe fi_nst
years of metrlcatfon and ¡øas fam¡rlfar sflth &he problems
aesocÍaüed wibh screnec teachors" she eommen&ed @n
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lmp3-ementatfon proeed,uresu teaeher in*serwiceu teNtbooks,
examfnatlonsu ebe, rn eonnect,lon wLth thÍs lntervieÞ,r the
w"it'er was arso abLe to tark to three teaehere at the
Fþtfl-eLd Folyt'echnj-e coLnege about mebrleablon, Floweveru

Èhe Ínformatlon obtal¡red from these thnee people çnas noÈ

recorded on tapeø

5, sls&er &{arle Agnes i.s headmistress of, t,he saint
Phj.llp Howard Roman cathoric sehool i.n Hatfierd, The metrie
sysêem had been taught Ín thls eehool for five years anct she
P¡ad been fuJ-J-y lnvorved rn the mebric dever-opnents sÍnce the
begi-nnlng' The S.mperlar system was only being taught, for
hLstori.eal reasons, The v'rfter wâs able to vlsit, sewenaå

classroome and telk eo other teachers ae werr- as see the
equfprent' and books that w@re being used, T*e wrl&er was
able to ges an exeeLrent revi.ew of developnenüs of
me&nLcatlon as they affeeted an eLementary school,

6' Mrsu P"&Í" Joì-rey fe Di.ree&or of, Educatlosr and
Ïnduetrfal ft^alnlng of t6e &letråcatfon Board, She *eld the
poeitiom of Assis&anÈ Dåreetor before hen appoLn&ment as
DlreeÈor' s}¡e has been fnvolved wíth &he Metrleation Boand
for severaL years and. vras theref,ore very able to outline
fully the deveS.opments from the Mecrlca0ion Boardss point
of vf-ew, vøhleh rnvorved the whore educati.on system"

7' 84r' J"L' Kay ås F{er MaJestyes senior TnaspeeÈor i.n
bhe Depar&mem& of Educatlon and Sclenee, Fle has been
Lnvoåv'ed dåneetJ-y ancå i.ndrrecÈty vråbh metråeation ån elern*
eneary eelroere slnce &he lr:troducÈfon ofl the metråe sysöem,



63

I, Mtr" R" Beddls is assocfated wfth Avery HtLl_ ColJ_ege

of EdueaÈion as weLJ. es workf.ng on a Geography proJee& wlt,h

the schoole councll. F{e ås author of several reeenb

geography textbooke; among the tit1es are:
ffiEurope and. the SovLet Unfonffi

ffi^&sLa and ß{orth Å,merfcam

trThe land and People of BrLtalnn
mÅ,frf ea e Ïåtln Ameråca and Ïands of the soubh-westhelff em

FIe håd previously taught geography at the seeondany J_evel,

He was lndeed knowledgeable about &he fnrpJ-ications fon
geography &eachene bo&h as a teacher and as an aut,hor,

9, ¡,ïtr' J' Parso¡rs {e the Geography r{ead ab Èhe El-&h¡am

Green composlte schsol, Hle dt¡&íee fneLr¡d,e t,eachlng
geognaphy as weLr as admÍnlsÈrabåon, He hnd been ln bhls
posftlon f,on eeveraL y'eerg and was quaS.lfled &o speak abor.i&

the lmpllcabfons of metnl.eation fnom the geography ÈeacF¡erre

polnt of vfew" rr¡cluded wlth thíe intervlew are tr@spons@g

f,rom Mrsu 43.3-en, a geograptry teachen at thj.s sehooå, Ab

&k¡ls echool 0he wrlten taLked to two scfence Èeachrere abor¿t

the me&rfeatlon process as well,

V, PROCEDURE FOR RECORDIruG AND AHALYSTNüG THE TNTERVTEV/S

Juet prlor t,o the aetuaL lnbervlew each partíeåpåne

wae gj.ven a brtef rørl&ten swnmary of the wrfbenee fnvql-v,e*
ment wå8h tÞ¡e mebråe sys&era, ghe pt¡rpose of the åmtervåevrs

arrd hov¿ the l.nfonma&Lon røas goíng t,o be used" Aften the
person *r¡&erv'Lewed had read the summary and purposes ffio
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qu€6&*ons wer@ askcd un&1} a substantfal staternent had been

made by the person be3.ng lntervf ewed, ,4,fter thÍe thre person

intervfewed, s{as asked to respond t,o eertain questioms whåe}:

w@re aeked, by the writer, Eaeh Lntervíew was reesrd.ed on

casset,te tape, The l"nterviews ranged fn t,j¡re from one to
three hours.

The Ínfonmatlon from the åntervteÞrs was öranseribed on

paper and then or¡'pnfzed lnto the following four cabegorfes

wlÈh sub*headfngs, The l"nf,ormatfon was organfzed lxrto these

cat@gorÍee and sub-headfngs for elarification onì_y" There

*s no doub& some overlapptng bu& an abtempt has bee¡r nrade to
keep thfs to a mininnal-,

The categorl"es and sub-headfmgs are a6 f,o}lows;

A, ïmplemen0ång the netrfc syst,em in Britísh Sehools,

f" ÐescripÈ1on of fmplementatíoyr pnocedutres,

*f , .&n evaluat,Lon by Brlûfsh edueators of Í.mptemen-
tation pnocedures,

Llf " Suggested gr.eldelLnee and recommer¡dabione for
fmplement'ablon procedures,

B' ln-servlee programs prepari-ng BråtJ-eh tcachers for
teaching the ¡netrlc system.

å" DesenJ-ptÍon of Ín*eerv'fee programs,

åå, Ân æva1ua&lora by BnLÈlsh edueatsrs of the ln-eervfce progrems,

åså" suggesaed gulde}lnee and reeommendatione for
&eacher ån*servtrce pr@grems@

c' Tex€book puhlåehf.ng proeedure durfmg ôhe ehangeover

penÍod,

å" ÐeserfpÈlon amd eval-uatlon by Bråblsh ed.ueatore øfûextbook publåehång dunfng thø eonovensåom perf..a:d*
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fl, Suggosted guidellnes anci recofilrnendations for
pr¡blÍshing textbooks durlng the eonversion,

D, Teaehing approachee used in BrLtaån to introduce

and teaeh the metråc sysÈem fn the classroom,

L Descrlptíon and evaLuatlon by educators of,
t,each*ng approaches used in Britain"

fi," Suggested gufdelfnes and recommendatlons to
introduce and t,each the metrfe syste¡n ån bhe
cfaggtroom"

The caseette tapesl contalnlng the interviews are
avaiLabl-e from the wrfter" No attewrpt has been mad.e in the
following pages to &ssoclate a speelffc quote wj.th a certaLn
person" The rqrlter f,elt that the overaLL pieture obtai.¡led

from the lntervfews hras much more J.mportant t,han bhe

fndl.vLdual statements@ A1L t,he information obtalned has

been taken i.nto conslderation wherever appl_fcable,

VÏ" A DESCRTPTTON OF THE T$üFOR&{ATTON OBTATruE"O FROM

ÏF{T¡RVTEWS OF EDUCATORS TÌ{ E¡{GT,AND

The foLLowtng is a deseriptlon of the combined infon-
matíon obtalned from l-ntervl.ewlng ed,ucators in hgland, on

the proe@ss of golng mettrlc,

A ' ïmpJ,ementlng the Metri"e systom f¡r Brtbi.sh sehoole

3." Ðeser1 
"

Håstori-eaLLy, the f.mpetus for thre metrie ehangeover

Ln ftrg]-ared eam@ fnom åndars&ry and not fnom government 
"

FerÞøpm &s & røer¡Lt of thfs t,lae Éîovernrflent never book n;Ï¡e

}F"o Llst of tapes availab}@ see Âppendåx G, p, Xt¡O.
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leadenshfp åt' could hav'e. l& appeared that bhe generaï
potråcy of the governmer¡t was not, to fmpede t,he ctrangeover

but not neeessarf ly to promote it ef ther " The wleoxe rnetnå*

ea&1on process appeaned to l-oee g@vepnmenÈ momenËum after
x97o'1 Th**u rdas a great deal- of d,oubù fn the r¡rinds of
educators even as late as rg7O-l97n if in fact Brltain çms

going to adopt the sretråc slrstem generally, even bhotrghr

lndustry was golng ahead wfth the change, The deefslon to
go metrj.e wasn?t very clear for some bisre, However, some

echools Just went ahead wlth mebrfcatisn vaLbhout the full
confLdence that &he goverrÌment løould aet,ualtr-y lnrplement ie.
Tmplementatlon &herefore appeared haphazard and. teachers
w@re waåtlng for some deffnf&e dnree&ron from the govenm*

ment, fhts dfreetlon wasne& forthcomtng untll Lg?z whern

Ëhe present government issued a whfte Faper whfcl¡ supported
rnuch of, the prevlous government?s metrfca&ion policy,

The function of the Metricati.on Board2 was bo coor*
dlnate and encourage metníeation but ft trad ¡ro power to
order anyone to go me&r^J"c, rt reported to the govennment

fn annual reports about what had happened, as werl ae gÍvíng
an lr¡dlcat,lo¡l of future develower¡ts. The. Metrieation
Board di.d noÈ produee a pro€ic"am for the educa&loera], systen
to go mebrfe' Howevetru ån J¡¡ne Lg6gu the Metrlcatfora Board

ß r, 
*Thg peopS.e Lntervlewed indtcated a change l-n dlreetionor Èhe metråcatfon poJ.fey with bhe c}enge of gõvern¡nenb ínL97Q^ A perlod of uncerú,aånty abou& thã whoj_õ eHangeovetr

oe eured wlt,h bhe ehange ef govex"mmen&,
I*For terme of ¡ ef,encnce of the ldetråeat,íon Board seeAppendlx De p, Lne3,



67

s@È llp e Steertng Comn*tËee for Educatlon and Tndus&rlaX

Tralnlng whoee tenms ef neferences ara i.n Appendfx E*l
Thle eommLttee coopera&ed with t,he Schoole Council in ËÌre

pneparatlon of a parnphlet for Èeaehers abou& meÈråc unåts

üo be used {n teaching as well as conduebíng surl¿eys bo

f{nd out €he eNtent to whåch meöråc units were used.

regularly ån prlmary and secondary schools,

At a cor¡ference held on lnlarch 20, 19ó8 ae the Royal

Socfety, attended by persons repr€sentative of a v¿åde ranÉîe

of, prLmary and seeondary educational fr-l&erests u the

foli.owing resol-utåon was passed;

. trïn primary echooLs there should be a ehange of,
emphasS.s Ln favour of the metr*c system of -vcefghts

and meaeures from September 1969^o¿

Even though Èhls resorutfon was passedu the Royal socletyu

nor any other organÍzatfon can enforce i.È, The decfeåon

of whether tÞ¡e resolutLon is tmplemented. lnt,o a school resÈs

ån bhe ìtends sf a Locatr Educabton Authority and the Head-

maseer of a school,

Ae a result of thfs resolution and no doubt, other
developnente, Ëhe rne&ric system was fnËrodueed r"nto the
Frlmary Level of many schooLs ån 1968 and Lg6g, The

emphaslo vras not on a eudden chrange but rather a gradual
pMsed ctmngeover beginnlng vrlth t,hre pnfmary school v¿krLch

- ÏFou bhe terme of reference of the steerfng commltbeefor lüdueatfon and rnduetni-al Tra3.n3,ng eee Appe*raix-*, t, Ljg.
2co**o*weal-Èh seeretarfat" commonwear.th conferenqe rn

HetTåcatlgg, ( London: Me&rleatton [',Þ' l+.
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greduåL1y foneed bhe movement up to hlgh schooL, Tn the

prfmary sehooLs the meErlcation process ls well underway floÞra

The three pubLlcatío¡rs; (a) þletrtcatlon 1n Schoolsul

(b) ffiebrtc Unlts ln Prlmary SehooS-s12 and (e) MeÈnes,

Lltres and Grame3 as wel1 as the abundant metrfc mathemaÈfce

books þpv'e no doubt con&rlbu&ed a great deal to bhie" AJ,sou

Lscal Edr¡eation Aubhorft'iee Ìrave allowed a meürfcatiom

aLlovaanee on top of the basic aLlovrance per teacher bo

purchase me&rLc equlprnenb and books,

In high sehooLu however, the sibuatlon fs eomewhab

dffferen&, some of the peopl-e lntervLevøed f el& that åb vøas

by no rne&ns a sorÈ of eystena&ic ånËroduc€ion, The feeling
was that there was llt,tle compuJ.slon bo go meÈrlc r¡¡rLese

the Headmaster gev@ epeeiffc díree&ion for ttre ehangeover to
oceun or unLess bhe examinatlon boards deeided to make the

er(am metrie vrherever measurement occured, The followln€î arg

eommente made by hfgh sehool teachers not teaehing scíence;
?tWe seem bo tsve drlfbed into ft in the typtcal sortof ftrgl1sh way of _compromleing and grad,uaity fn0ro-
duclng, No speciffc direetion was glven bu& the
process eppeared &o drlft, and. meander ånefffelenbly
and haJ.tlngly rather bhan take pl-ace as a sysbematle
and ratlonal effort. A eommíttment to go metrlc
appeared to be lackln6g,n

. LBducaÈ1on Inf,ormat,ion" Metnlcation ln Sck¡oole-(London: Deprrment of naueaË,f åer 1969),
ZThe Royal soele&y" Metrlc urrå&s ln prfmarv sehool-s -(Cambrldge; Unlvers{ty ÞÉf. '
3sehoors cor¡ncllu Me&reeu LLËree agd_@êqg¿ .ïnÈrsgu.c_1:EgMeürlcation f *,*
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tlïln&f} there Ls deflnite direetion there will be no
lneentive to adopt the syst,em"rB

mFly g.less fs that meny secondary teaehers are
relatlvely unarøare of metrieation,n
nGeography teachers ln secondary schools in &his
country thlnk and talk fmperial.lr
ffiBut whfle fts golng on piecemeal- and ír¡ a¡r ad hoe
my lt will drift, on for years and years,?l

811&1f hearted swf€ch makes ig confusing for studentsu
t,eachers, and pubÏåshere,n

ïn facte many teachers in the high school who arenît
teachlng ecienee on mathematles are orrly now begfnnfng to
face the implåcatÍons of golng raebrLc because they are

resetvLng o&uden8s lnto their schooLs who Ìrave had their
l¡rstructlon as far as meaeurement 1s concerned. ín the metrle
gystem.

rn hj.gh schoolu the scÍence teachers v{ere bhe fínst bo

be affected because the examlníng boards decLded bo set aLl
exams ån sr unfÈs as earJ.y as rg7o, The incentive and

motivation for going metrlc tras come from natíona} exarns"

The teachere of htgh sehool mathematlqs fully adopted the
sl unfts on1-y when the natlonal examinatfons began uslng

6he SI unf&e 1n L972"

ïn geography ex&ms, bhe etudent may answer questions

usÍng the åmperfaJ. or metråc system and tireref,ore ilrany

Êeachere have not ye& adopted thre metrfc system, Examirr-

atlone p]-ay an i.mportant rlart as motÍvabion " Tt, appears

tha& teachere w1ll only make thc e&ep of arlopting and

teaehÍng the metrte syetem onee nationaL examinatÍon boards

stee@ tÌæt the exams wl}l be megrfe, The na&{ona} geog.ra;nh;,"
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€xams are scheduLed to adopt the meûríc syst,em during t,he

L97l+-I975 school year, At the present time most geography

teachers re]-y heavlly on lmperian unfts of measurement and

where Lextbooks use metric units there fs a tend.ency to
convert " I$tr1th more and more bextbooks goíng metric, however 

u

converting from metrie units to imperíal will be Ínadequate,

The geography t,eacher w111 trave t,o be prepa.red to adopt bhe

metrlc system as parÈ of hfs measunement language,

ït Ls interesting to note that alL of, the educators
lnÈervfewed adml-tted &hat they were st,ill thinklng fn degrees

Fahrenheft' even though t,he B.B,c. and the newsp€p@rs have

reported the &emperagures fn both degrees Fahrenheit as well
as degrees Celsius for over ffve years@

A,s a result of the eomments made by the peopS.e fnter*
vlewed, the wrlter concruded thab the Lack of government

l-eadership and direetíon eausedu to a rarge eNtenÈ¡ &n

uncertainty about the whoLe process of adoptÍon, This
reeul-ted ln lmpLementatisrr ín Grade T and lettíng bhe

process work fts way lnto hågh school whi.eh has resÌ.xi-ted i.n

hLgh echoo] t,eachersl postponing the adopbion of the metríe
system far too 10ng, rt eppears to the vrrlter thab more

def,Lnlbe dlrectlon could have fmproved the impl-ementation
proced.r.lre greatly,

The procedure of reporting terrperatures in both
FahrenheL& and cetrsLus scalee over many years appears f;o

krtrt bhe excepÈLon of serenee and ma&hema&1cs,
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temperature scale t,hat, they are famfLiar wfth and do not

bother to listen mueh ûo the other"

1f , An evaLuation by Britj.sh educators of implemen*
EAE1On proeedures"

The people who svere fntervlewed tndfcated a di-sbi-nct

dlssatisfactfon wlttr the uncertai-nty that exfsted about

golng metrle, They fel-t t,hag t,he government shourd have

made a decision on@ wey or ùhe other to clarj.fy its posltion.
some of the peopre who were lnterviewed felb &hat the whore

lssue of metrfcatíon had become too much of a poli,tlcal
lssue; sueh as being associated wj.th entry into the European

common Market, There vras &l-so a feetr-ing among some of the
edueabors that metrfcatLon had beeome assocíat,ed with a

polftlcal party" Hence, with the change in government fn
L97ou shere was good reason for a. perlod of uncertainty, A

perlod of waftLng for new reglsrat,ion oecurred after LgTo

untål bhe new governmen& deeLared the polfcy agafn, Thås

took until rg7?r and. so fn the perlod between Lgva-Lg7?

&he metrlcatlon process l-ost fts momentum, Thås uneertainty
occurred at a very awkward time for most sehools, Durång

bhls tfme the govern¡nent didnet brock any movement to go

metrfc but they dfdneB proniote tt e{ehen, The laek of fnf,or*
rnetlor¡ about timtng caueed metrfcati-on to occutr påeeemeal-,

Another aspeet whfch affeeted metrfcat,Íon was the

7r

lwhltu Paper on metrfcat{on passed by the present
governm@nt ø
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decfmaLlaatåon of money whfcl: was eompJ.eted ín February lgfJ-"

Ttee neaetåon of &he publåe to dec$.malfzatfon may rsell Ïrave

been a faetor f,or bhe i.ack of commåtbmenÈ about meÐricati@n

on th@ pert sf the governrnent, Many peopXe saw deeimal*

feation as an oppontunlty for busi.ness to greatly lnfJ_ate

pråces and Ëhfs backlash may weJ.l hmve caused the governnen0

ðo move slotuly on netrlcation because peopte saw me&ricati-on

as another opportunf.ty for business bo raise prices"

severaL of the educators fnterviewed fetrt there nøas a

laek of informatlon about the metrle dewenopments and the

meÈrlc systemu some rel-evant eommeRt,s were as foi-lows:
trI taught one year ago and had receíved no neal
lntroductlon to the metrlc systemum

mBecauee of the Lack of precfse lnfonmati.on eome people
dLdnet really understand. the dåfference be&ween
deelmaLlzatfon and metrieatlon 

" 
e?

@More dcf,lnlte Lnformetion ehould havo been grven to
teachers 

"m

The Saek of direc&ion and gufdelfnes from tÞÀe govenn-

mentu and the uncer&atnby abouÈ whether on not bhe ¡netrfc
system would be adop&ed was evídent tn the lmplementation

wlthfn the eehooXe" It, was ln th@ con&ext of this
uneertafnty t'hat LoeaL Educatlon Authorl"tfee and. lleadmast,ers

Þrad to make decleions regarding metrÍcation, As a resuLt of
thåe, metr{catl-on did no& advanee at the same rate thr"oughou&

the eountry, some eLementary schools Just, went ahead wtth
ímplemen€atfon whll"e others watted for more dineetåocx" The

echool"s whfeh took the år¡åbfatíve are now weLl advanced. ln
thc proeess of goLng me&rfc" These sehooLg, ïìowevetr, faced
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numerous dlff lcultles ínft,lally ån obtaLníng ma&erfaJ_s u and

textbooks, ae hrelr as teachers to teach bhe metrfe slrsÈem"

The laek of Lniti-ai- teacher preparatfon wl.Ll be dealt sqibh

later 1n thl"s papsr@

The method of írnplernentetion, w,here ft vms introdueed
into the prlmary level" and bhen al"lovred to work tlwough the
school systemu hês allowed secondary teachers to postpone

metrLcation.

The teachers of secondary schools with bhe eNeepÈlon

of sclence and maÈhemabies are fn a posltion ¡:ow wh¡ere &hey

are not realJ.y eonveraa8Ìt fn the rnetric sys&eme but the
studem&s enterlng Èheir clsssrooms are" Thís ls cneatíng
dlfffeurty especfaJ-J"y for 6çeography teachere, Teaek¡ers

Ln secondary schoo].s ean no J.onger reJeet the ehange and

wll-L ¡row have to face the tnevftabLe, Tn many ways thls Íe
anaJ.agous to the consumer '¿rho ls noÈ prepared to faee the
ehangeover un&í1 he Ls more or less foreed to" One

educator saidu

wþplementatíon nn eecondary schooJ-s is goi.ng to takea J,ong time, r

FurËhen commente were:
mwe w111 muddLe along as lon¡} as we donet, really have&o ehange"m

mGeography_fn echoors did not reaJ.J.y geû of,f bhegnoumd ae far ae rnetrieation j_s conceñned*rl
mT þaught geogrepÞry ome year ago amd r had no real
lretrodue&for¡ Eo &Ìre me&råe syseena"l?

The pf.eeemeaS" åmplementati-or¡ of the me&n*e sysÈegx

subJect by eubJect prate t,hre etudent l_n&o the posåtåon whene
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he ttrne&sures temperaÐures in degrees Celsfus fn the selenrl,

room and degrees Fahrenhelt fn the geography r'oome even
ì

today,r8Á Wlth more plannfng and dírection this diversÍty
could have been eli"¡rrtnated,

From the lnterviews the rcrlter gob the dj.stineb

*mpresslon that the educators were generally dåssatlsfiecl

rø1Èh eertafn aspects of the lmpJ-ement,atlon procedures and

therefore could lndieate suggestlons for fmprovemenÈ" Thls

aepee& v¿ill be dealt lø1th later ín thls paper@

The lørlter gathered no negatLve feeLlng abou6 the

me&rLc system j.tself from the i.ntervf eçrs " The p@@pl@

lnterviewed, all saw tt as a necessary step for Eråtai.n to
eakeu l{one of them obJeeted to the metrLe system itsel-f ¿rnil

none had very strong negabfve feellngs about the nrethod of
lmpXementatíon, however all" were prepared to offer sug*

gestJ.ons on how thj.e could be tmproved,z

tif. $ugggsted guídel-ines and reeommendatlons for
rnprennentaÈlon procedures .

Each person l¡rtervlewed was asked to sug€lest guidetr-ånee

and neeommendatlone for lmplement,ation procedures, The

educators responded in the following Þray:

1, nrhe queetlon of ttming is the mosti j-mpor&ant ofaLl" Advanee warning statlrig what wfXi happen
should be given 8ot schoolsu me&ri.e supplfersu

ïçuooe fror¡T @n@ of &he peopïe iratervåekÍed 
"

?tt. ås perheps fnportan& to note t,hab axl the peo¡:-ì-.:,
i-n8ervåewed looked posåtj"vely ae the røork d.one by &ì-ne
B{etråcatÍon Board" Mssë felt, tha& bþre Metri.eatlòn Board
dldn8b &mve enough authority Ëo fmpLemen& and grve dfrec*;,, )Tì -
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publlshers u educat j-onaI organJ"zations, eËc.
lncluded ehor¡Id be as preeise dates as possible
of the developments that t¡ave been planned.??

wheourage thre gowernment te produee and annou.mce
a comprehaensive program of whaÈ ls going flo be
done ln adnanee of the changeover, includång
when the changes are planned,m

mReal need for a well pubJ.lshed tlmetable aboub
metric deveS-opments as f,hey are planned,m

mÏ@ke elear cut guidellnes * a tlmetabl-e to l-et
peopJ-e know what i.s PÏanned"w

trDíroct leadership from the governmenË would be
deslrable.l8

2, wMake 3-mplement,abion eas small a meatr as possible0-
donst make a blg lseue of i-e @ Just go ahead and
do Lt"tî
mheourage betten planning so that bhc whol-e
process of change is more systematic and rabionatr
and nst as pÍecemeal amd haphazard as j-Ë ¡¿ras hetren
Bø definite about the deveJ.opments becauee it ls
too dffffcult to prepare unwill-1ng teachers ff you
etrees the trend rather than the gpe"-c_1f-ågg"*

3" n" @ o reconmend that the changeover be more rapåd
than it v¡as her@,m

erÏ vrouLd prefer a more sudden change than i.n
hgland, ?f

mI vrould encourege lmplementation aeress the board
1n schooLs fnstead of BtartLng i.n Grade I and
walting for lt to work lts vray througFr t,he sehool
system, m

oIf possible have the di.reetion of rnetnÍcation for
educablon emanate from one eentral body, One f¡"om
where teachers could get help and suppor& @ ø ø o

We Left too mt¡eh bo the lndtvidual t,eaeh¡@ruffi

mAt0emp& t@ create a posltlve attÍtude f,or sv¡ítch*
lng over - meke bhe change deslrable @ @ @ a
posftlve publlc relatio¡ts program is a necessitv
fqf a smooth chan¿¡eover ø è " producing re]-evan*
vldeo &apes and flLms whlch are read.iny avai-lable,n

mEneor¡rage the use of ebhink metric r - eomvenbi-ng
from lmperlal ls noÈ the answer" Publ-åeabion of a
handbook fon aLl teachers wi"$h rele¡rant ånfonmai.j'¡n

l+'

)@
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and gufdelånes probably v¡ouLd be very helpf,uì-,m

6' mGeÈ teachers invoLved. in the changeovetr as muchas possible,m

7. ffihcourage plannång wåthtn a echoor- so bhab tl:e
same measurement J-anguage ls used in a1l the
coìlrses - no& lmperfa} fn one and me6nle å¡ranother, n

mì{athematLcs and eelence should go ST at the
same tåme,n

8, mr wor¡Ld recommend a metrlcatíon al-Lourasree foreach elementany cJ-assroom dr.lrlng bhe lnltialyears"of, lmp}ernentation * to br.ny equíprnen& and
materåal-e, m

9" mstrongly recommend t,hat yota do not make the samemlstake ln reportlng tempóratr¡re that we dfd"Aft,en for¡r or f åve_ iue*F'of reporting Uótf,temperat'res r sgå}n sthfnk Fahrenhel'tu, you
muet ellmínate the Fahrenhelt tempenature wfthi.na shor& time of, implementatfon*??

10' n . *-'-ke-ep the metrfe clnngeover fnom becoming& polftlcal" Lssue"n

The $.mplementatlon procedures for g@ography teaehens
wfLl be sum¡narLøed later ln Ëhfe pper6

B' Tn*servlce Frograms Frepanf.ng Br^i&fsh Teaehere fon
Teach5.ng the Me&rfe Sys&em

f" Degcri 
"

Tøaeher 1n-servåee programs are avaflable aÈ Èeacheres
eentree, co}J-eges of edueatlon and teehnlcaL coltreges, and
Et schools'' The cous^ses are offered by vario¿re gr@ups eueh
&s: coLrege of educatior¡ staffu technlcal eoltrege sbaffu
Loeal" Eduea&lon Au&Ìronr&y (1,,8,A") advåsoneu DepantmenÈ of,
EdueaÈ1on and Sefence offåeials or beaeherss gnoups, Þiocð

of, t,heee are ehorg c@urses" rt {s also ímporban& &o reea}J.
theg the deelsfons abornb wh¿a& åe tataghb ån eehooLs neste åm,
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the hancle of Local Edueatlon AuthorlbÍes and the Headnnasters

of each school," Even though t,he lnlbiablve for teacher in*
serwfce proftrams may eome from several- areas, the decision

as to whether a teacher may take the course nests r+ith the

Local Educat,lon Aubhorttles and the Headmaster, Local

Educa8ion AuthoritÍes are perhaps responsitrle for inltfatlng
most sf the teaeher in-servfces, From the intervlews u the

vøriter gathered that attendance at ln-servtee fs J-argely

voluntary on the parg of teacherg,

Vühen the peopLe lntervlowed were asked whaÈ løas done

about teacher ln*eervlce they eommented as follows:
îe @ ê , very lttt,le ¡5uldance was glven to teachers
ô 6 . ell T reeelved as a teacher þras a convetrsion
table ' 

n

nNot mueh advfee was gJ.v'en to beachers,ffi
î?T found out how to use it, by teachíng ít,"!l
mÅs a science teacher T recelved no braíning oF r€-
traf-níng for the cleangeover @ @ u I was not, aware of
any general f¡¡*serviee for teachers"?r

trLectures were glven at Teachlng Centnes around ttre
country but these were completely voluntary"m
8?l was aware of eeveral day courses by educatLon
author*ties but have no knowledge luhat was taught,,ll
ffiT know that, several Colleges of Fjdueation put on
courgesu but I am not, &v{ere of ç¡hat çras taught,st
nAdvlsory teaehers from L"E"A" &âv@ advåee ft,o @r-ticunar echools about t,he metrfe sysÈem"n

ffiTeaehers Just ou& of Colïeges of HducatÍon have
recefved lnsbrÌåeô1on about the met,rfc system especi-aI_3-y
ln bhe fleLd of sclence @ ø , these teabhrers were of
great help ån my sehool,m

ffiTeachers Just learned the new system themrselves by
havfng to teaeh i-& ø @ " ån some cases teaehens had a
greaÈ deal of dfffi.cuJ.ty"n



mÏt was my o3{T1 responslbility to learn the
system o ø , ï woul-d say tkrat on the whole
Èhe responslbility of the schools to do as
possible themeelves @ o o w€ Learned 1t by

?8T attended one short course sE¡hich ssas not
worthwhile, n

mMosû of lt
learníng 1t
teach lt o o

teOne of our
back a líst
we l-earned a
gchool,lr

nïn*servtce was held for teaehere fn L.E"A, but T
donr& knos{ any details about these courses"tr
ffiThe Departmenb of Edueatlon and scienee ran a soriee
of natlonal in*servlce cours€s for eLementary sehootr
beachers, These included practícal workshop
approachês o 

ffi

BT have a feeling that there isn?t, a natfonal oysl;*
ematlc abtempb to lntnoduce the metrLe system tn
geography'n

'er vras aware of one course to introduce th@ metric
system 1n geography, but ft vras theoretlcaL lnstead of,
pracÈlcal @ @ " I dfd not atbend,n
mMost t,eachers Ï¡ave deferred the ehange as J-ong as
poeel-bIe, ffi

msome teaehers who shouLd have taken courses on bhe
teaching of the metrlc system dldne&"m
*Au ? geography t,eacher I have not ettended any in*eervlce and r donrt know v¡hat has been offered"r?
mOn numerous oeeagslone the MetrLcation Board ïras
fndåeaoed they are prepared bo eend out speakers,
bub the response from the teachers, T betrlevee has
been dtsappof_ntång,n

Tlae concl-usxon drau¡n from these eommen&s Ís thae
pertly beeauee of Èhe etnuetu.c"e of' Èhe Brlttsh edueatåon

systeur åfl i.s dLffi.cuLb Èo get a natlonal- systemabåc ån-
servlee program fnetlÈuted* Tkre onus of Êeaeher preparau ,rli

ï learned mysel-f , sftting dovrn and
from mathematics books because I had to
" I thlnk moeb teaehers have done thÍs"n

teachere went on a eoLrrse and brought
of basÍc equiprnent whtch ilelped us @ @ @great cleal from one another within or.rr

78

metri-e
1t has been
much as
tea ching, n

reatrly
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appeared to be J-argely an i"ndfvldual deeision, Ttrose

t,eachers rsho wanted in*servlee could obtafn åbu those who

felt they wanted t,o deLay lt could, and those who chose no&

to &ake any ln-servfce could do so" The laek of a speelfic
tlmet'able and the uncertel-nty of what êctíon the government

røouLd geke appeared to be evident ln the lack of ac&íon in
teacher fn*se¡.vlce.

1l, An evaLuation by Britlsh educators of' the fn-

The peopre who wene lnbervi.ewed were asked to cornnent

o¡1 hosø well they felt bhe j-n-servLee progra.ms worked, They

responded wfth tt¡e following comments:

îe ø @ ø Ílot at all- good for men beeause I necelved
none , î1

mÏn*gervfee was vreak, however, fn science T saw no
maJor problem"tr

mBeeauge of t,he strueture of outr education systemu
some schools metricated qulckly, others s]-owiyu aád
sosne reaJ.ly sl_ow"ît

mT donet t,hlnk l-earnlng it complebely on your owcl1s the best way 9 ? , because many of us ärdnst really
know what to do 1nl&laLly"n
ffiT fele 1n*eervåee was weak"m

ttFranklyu T sm not very happy wf &h the way lt i+ent @ @ ø

&here *ras too mueh uncertainty at a verSr arqksras d tåme
whfch made teachers feel bhey- couLd wait,, and there-fore dLdnrI attend *n*servleä,*
From these eommenËs as well as obher irnpreesfons fro¡n

the people lntervlewed the vrrL&er eoncLuded that sre&nfe in*
eenvlee p¡-@grems were no& a very sÈnong erement Ln mgoing

metrj-em, Fl@vn@veru the n¡.r¡nber1 of beachers ånter¡råewed

lApproxå¡¡¡abely Ï8.
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p@rhaps þøas not sufficient to get an overal"L pieture of the

in*servi.ce progrems" The commonvrealth seeretanåabes reporÈ]
fndicates that in slovember lg7o t,he comrnltteeZ eondue.bed a

survey whi.eh lndlcated t,hêt, eighty-four pereont, of LocaÏ

Edueatlon Au&horfties were providl-ng or had provided ín*
gervfce courses for t,eachers, Flowever, the report does no6

øay what type of 1n-servieeo nor does it say how xrìariy

teaehers aÈtended on what, kfnd of response the in*servfce
reeeived,

A'lsou prfmary teachers Ìrad been lnvorved to a greater
deppee with ln-servLce bhan secondaryu The wnåter met no

seeondary teaeher who had actuatly attended a metríe ím*
gervlee. Howeven, eeeondary teaehers were now havlng 6o

faee metrfcatlon and wer@ bherefone looking for ån-senviee
hel-p,

ilf"

The people Lntervfewed sugges€ed the foLrorøfng gilfde-
lfnes and reeommendations for teaeher in-servfce programs@

Tlee responseg are not, all reeorded verbatlm bu& an atternp,r

has been rnade to record the meanlng or ådea as ctroseJ.y as

possJ.bJ-e,

1' wlm-eonvfces ehot¿ld be more dlrected thar¡ thaeywere Ln England 6 e , and slxoul-d be far moreeentrall-y_organtøed., Ample opportunÍ.Ðy shourd
be glvon for eaeh beaeher €o abte¡:d an- ån*sernåce,

sbed i-dellnes and recommendations for

ÏC****o*eaLth Seere8aråa&u Commonweal&h Co¡¡ference onMetråeatjLæ, ( tondon: Mebr j.cartén .
zSöeerång 

CommfÈtee for Eduea&lon and Tmd¡¿ebråal- Tna,i.nång,
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In Ehgland thíe løould have speeded up &he process
eonsj.derably, Completely voluntary t,eacleer j.n-
serÌrice Ís not adequate o @ , there shouLd be
strong encouragemenb to abtend at l_east one well
pJ.anned fn*servLc@ 

" 
?r

trAmp}e publÍclby shouXd be given abo¡.rt the ín*
servfce proqrams offered, aå weLl ae what tkre
å¡r*servlces are i.ntended to do"m

nphe prlmary t,eachers must be prepared &o beaeh
the metri"c eystem and therefore all" pråeary
teachors ehould definlÈe1.y recelve prellmånary
i.n*eervlee helprn
mA basle overal] Ln*senvlce program of mefrrlcab$.on
should be developed fon alf, teaõhens, The emphas*s
shouLd be on apprectating Êhe strength of, bhe
metrj.c system"m

trTn*eepvf.ce progrems should prepare bhe beaehere Èo
Ehink metrf c as well ae hrelplng- tÏ¡em be inbnoduce
and teachr the metrfc syst,em in the elassroomu
Frograms ehould åneltrdö praet$.eaL a.ee{r¡j.tj-es
Í.nvoLvång measurång ln the mebrj.e system,tr
mDfscourage eonv'erËlng from the met¡"j.e sys&em of
measurement to the lmperlal system at all Lenel_s,
Eaeh system must be &aught ås a separate syebem,ú

2^

3"

14'"

5^

6.

G, Textbook PubL9.ehlng Frocedr¡res Durlng the conversion
Ferlod

The wÍ&er relÍed heavlly on t,he eommenüe rnade by thre

&we representatlwes from the pubJ-lshimg estabLlshmente for
&hc descriptÍon here,

The publlshing eomrpan$.es w@r@ aLso faeed saj"Èh bhe laek
of gowennment dlree&ion and uncertaj-nty bha& exisbed abotaê

metrleablsn ån England, Thås meant bhat bhe eomrpanåcs had üo

an&1c*F&e bhe &rende of mebnleation" Thle enea&ed dåff,å-
eul"&lee ån &erms of maki-ng deeåsions about whafl bs pubtåsh ae

t, and evaLuatlon b
e convers

t,lsh eduea sof
ø
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well- as when to make t,he change" Beeause the datee of bhe

ehangeover ån the educatlonal fleld were not elearly
speclff.ed ín advanceu an ov'er suppl-y of non-met,rle texts
occurred ln eeveral lnstanees" The market for 0exÈbooks

dropped to uero for Lhose non*metrLe books when the decj.eion

was made to go met,rf c " For example, when Exanrånat j"oyr Boac"ds

suddenly made the declsion to go fully into ST unit,s Lhe

bottom f,ell out of the sales of non-sT books, Becauee of the

lack of advance guldellnesu the problem of large amor¿nts of
oLd sûock beearne lnevftable" If dat€s are establlshed vreLJ. fn
advanee thon the publlohero c&n prepare for this change wfth*
out being caught wlth an excessive number of ¡lon*sal-eable

textbooks" often the publiohing companlee found Èhab a great

deal of guese work lpd to be tâken into eonsideratton wherr

makfng decislons aboub re-publf-cation u nevÍslon o or prodteeing

new pubLfcatlone. Hefne¡nann EdueaÈlonaL Books Lj.måted assurû€,d

quite eerly fn the changeover that Brlbafn would 65o metnfe a¡rd

made Í.te pubrfshlng decisione based on this assunrption,

Another are& of eoncern for pub}ishlng compani-es initå*
ally røas to try to deei.de wlrat it meant vrhen a eertaín
progrem or eubJeet was to go metrJ-cu There vras some questicln

of pøhebher thls meant fsllowlng sT unite compretely or
whebher certaÍn devl"atlons couLd be made, An example løas

glven where a pubJ.íshing comFny declded bo pubJ-fsh am

hgS.neerlng and sclenee booku ln thle book a eompromf.s@ i,.,a$

made betlqeen thø exleting rneùrlc system and. the sl r¡nfbs.

The pteblLsher lndleated that they learneci a major lesson fror-",
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thLe experience beeause of t,he feedback from educatore and

lnspectors which was a m&errífLe neg,ablve response,rrl They

Ïaad never eNperienced anythlng llke t,his befone beeataee the

book dld not eati.sfy elthen the exlstlng rnetric advocates

non the sr ad¡rocates" The publisher lndieat,ed that Èhís

book nev€r sold and t,hat ft reatry was a total write*off as

far ae saLes were concerned" The conclusion and decísíon
that this company madeu largely based on this expenlencee

Þras that all books v¿hÍch were to be røribten, re-r*rftten or
revi.sed woul-d foll-ow ae closely as possibte the sl unlts,
Á.Lso, in elementary mathematlcs the qr.restion of whÍeh uníts
of length to uee became an Lssue, shouLd t,he decimetre and

centlmetre be fc?trodueed even though they are noÈ preferred
sr unfts? The declsionz in EngJ-and was to use the cenbj:netre
and the lo-centimetre length and not the deelmetre.

Â third e.rea of concern for publ-ishlng companles

exleted fr¡ decfdlng whether to publlsh a book whícle was

totally metrle or a compromlse wlth the fmperial. system,

The compromÍ.se røould include the iøperial untt in brackeÈs
after eech metrfc measurement, The experience gaåned from
compromfs$.ng a me&rle textbook w{th the imperfaJ- uníbe was
gwo*fôLd 

@

1" Eeonomfcally lt meant t,he& the textbook røouxdrequåre revÍslon shorti-y to eli.m*nate the åmperfaJ_un*t and therefore ineróaee the eost of proaùctlon"

lquoee fr"om publ3-sher,
2ø* leas& ln som@ sehools"
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2, T0 was found that the readers were no& relat,i.ng to
t,he rnetrLc unlts but were simptry ignorång tþ¡em
and reLatlng to the fami-l$an fmperfal_ unfts whieÞr
foll-owed the metrlc trnlte, The book wae not
aceomplLshlng Èhe obJectfve of eausf.ng the reader
ts lrthlnk metrÍc,rt Tn fact, the reader ç¡as noÈ
Þylng much attention to the meÈrj_c un{Ès at a}1"

As a reeult, &t least Èwo publíshfng compa¡råes deeldcd

early fn Èhe ehangeover to pubJ-1sh t,otally metråe s3 booksu

and not use the dual- system, A, conversloR table at the end

of the book lqas lncluded as reference materfal, The above

porf.cyu howeveru has ereated dlffieulty in pubJ.åshing

geogaphy &ex&books because the government has delayed

lndef fnltery the ehange of nf i-es to ki.romeþree, le is
dlf,flcurt to Just,lfy uslng the ktromeÊre J.n 6xeography booke

1f Èhe teacher and student rsill- no& be eonc€rned ¡øLth

klLometres outsLd@ the echooln I& ls pnesently easy to flnd
wlthfcì a seeondery geography textbook aumetrous fneonsisten-
ctee sueh as; temperabu.re treeorded, in degree censJ.usu

preclplta8lon recorded 1n fncheee mass recorded ån kålogramse

dåstance record.ed i.n mflesu and elevation reeorded. ln meËres"

This has nob been a sat,tsfactory poliey"
There fs another dffffeulty faeing¡ the pubJ-íshers of

geogrephy bextbooke, Mlnor revisfon of tex&books fn whlch
the only ctange fs t,he traneLation of Ímperåa} unåt,e to
me8rj.e unlts fe not satiefaetory, Thås en@et,es dåff.åeultåes
ln terme of get,tlng odd numbers søhlch are too eompJ.lea*ed

fon ebr¡de¡rt fne&ruc&åon, An example j-e tnansLa&Íng a

FaÌæenheit lsotherm of 0*F fnto *L?,8'Cu a number whåeh ås

not Rearly as eeslr &o nemembetr, whae {s neeessaï.y ls nofr
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Just a dlreet translet,ton but an ac&uar ne-drawíng of t,he

åsotherm so that Ètre ísotherm woul_d read *ZOoC or -15uC.
slmå}ar exampLes ean be gfven wlth lsoyhe&su eontour lfnesu
eJ-evatlonsu cl-lmatfc graphsu et,e" l{hat this in effect
mean8 fs that, geography texts wilL have to undergo a major
revislon or perhaps even be re-røritten"

The publlshers icxtervLewed were aeked to suplgesÈ gr*J_de-

lfnee and recomme¡rdatfons for pubJ-lshers tn canada, Teachers
were also asked to comment crft,LcarLy on meörlc bextbooks
they t¡ad ueed or wer€ ueíng and to suggest Ímprovenients u

The3.r r@spons€e followu and even ôhough they ane mob diree&
quotatfons they are very cl-oee to nerbatim,

1' mwLthout a doubE Èhe rf.ghÈ poJ-icy rn pubtr_ishfng
teNÈbooks f s a compJ.ete-'ctrange tö sr *oles-, , êno referenee to fmperfal. u¡riõe ehouid uã-ma¿eexcept perhaps_fn tabres. Fnom-a puurféhlng poimbof våew no dr¡al refere¡lce erróur¿ uã-ñde'ät'artïem convlncedr cMnge to st unrts *o*piut*ry,usfng- two dffferent õystems-eFeages more probLeresthan-it solves, " " , the ",et"iõ-ãt"tuÃ-*íîi orebe advanccd ån a textbook *rriãn coár¡erCs 

'sreðric
unlts of measuremen& to-fmpertaf un_tt,ã-, î.-, *Vf,eeling ls thaÈ we are intôrlectuaily r.aay ånd"lf we. ãre 

- 
presented_ wrth errã-o"* and'bhe äral-slde by sldep w€ v¡íll st,íek-*ïtn Èh* oLã.õ-'

2 ' mFnom a e ommerefal point -sf vi.ewe . eompromlslngother measurement unlts for Èi'unåt,s le tlae woreÈpossfble eorutfon rn_ publrcatton, comþr"*is* doeenob lmpness the peoprõ røho are ån rávo*r-äf -metricat,fon nor does r.t sat,fsfy t,he uttr**ãl @ @ @fn terme of expense you mrghi-á* weli 
-[o- rvcnore

hoel 1¡rstead oe aornfi lt-tñl"e wirhln a s]ionrperåod of tfme" s&andard preutt*le*."e puoõäã**ehould be eal-r- metrfen and"*tt st ü*it;',- -

3 ' 'BG{ve preef.se detaf l_e of rq}u& ås to be done lnboeke @ @ , vrhat does met,rfeãgîro ***r, lsa eaehsubJect, For exampre, the puuiisner enourã knop¡

i.1, sted
g

ldellnes and reeommendatlons for
ur ríod "
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what the polåcy wi"l,l be for primany grades fn
terms of the x¡se of ûhe milllmetreu Cenûlmetne,
and decåm€tre" , @ o careful"ly spell ou& fon the
publi.ehen what bhe lmpllcat,ions are for goireg
metric urf&hin each subJec&,m

nDiree&j.ves musb be glven to publfshing eompanles
as early as posslble to tr¡rn out books usfnþ
metrLc measuremenbs,, @ ê bhey requf.re a tead
tlme, whfch also heJ-ps to el-fmínate an over stockof non-metrlc bookgols

?lGoneral books on me$rlea&lon mus& be wríttenearly; well before the actual change beeause Èhe
saLes go down go uero after t,he ctñ'nge occurs,ffi
nïn courses llke geography. branslatlon is no&setlsfaebory, The lsothelm cannot Just bel"lterally transl"ated from oF to oC Ër¿t mustac&ually be tr@-drawn and a round number used,
ALsos ln geography a textbook whíeh ts pan8ly
megrie and par&ly fmpenlal fs noÈ sat,fsfaet,ony,le
nI would encourage the use of a standard mebrLe
symbotr- &o be used on each metrie &exbbook or on
eaeh textbook that has been revlsed"m

l+'

5.

6*

7r

D, Teaeh$.ng

and Teaeh

ln L972 the Metrleatfon Boandss steering commå&&ee for
EducaÈlon and Induetrial TralnirEg produeed a leafle& rrA

Gui.dCI f,or schooLs*tr and commlssj-oned a vldeo t,ap@ enE{&}ed
mLearnlng Me&rf.en2 from ghø Audlo*vfsuaL centre of the
wmlvers*ty of Hul}" The v'fdeo tapeu of v¿hlch &hexe ås a
n6 mm blaek/whåte fflm vereloyr, shows teachers of pråmae"y

åu

TechnÍquee Ueed ån

the Hetråe System

lþIetrf.aËi.om Boas"d, A Çuide fory sebge.lg, ÏeafJ-eË ffiG&e(l,ondon r Mebr$ca0Lon go*,åAm

Brltaån to Tn&roduee

in tþ¡e Classroom

2Fllm: l*wer*ä're""foffi Á $ËfiiËi 
trååå'Ë"0å5 *'iffi. 

"

edu
&afn,

ssf
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BchooL ehildren Ìrow they mtght fntnoduee the coneept of
measuremen$ uslng standard metrte units" The vldes Èape

shows a student orlented actlvJ.ty approaeh to t,eachfng the

metrlc system" ChLldren are shown actualS-y measuring

lengthse massesu and vorumes usÍng various types of meünle

measurlng deviees"

No teachfng materLal as such has been produced by the

Me&rf eation Board, although lts l_eaf l_ets on ST unlts,
produced prf.marltry for fndusÈryu have been drawn upon by

edtrcatÍonal establlshments as valuable aids to classwotrk,

ïn the area of teaching teehntques 1n the ånfant and

Junior schools, the writer ls re1yfng heavíry on the fnfor-
ma8lon recefved from the Head,mfstrese and sevenal seaff
members of an lnfant and Junfor sehoolg âs well as the
fnformatlon reeelved from lnterviewing an Tnspeeton of
schools from the Depar&menb of Fducation and scLence"

The lnftfati.ve of fmpLementlng the metråc system ln
the lnfant and Junl-or schoors has been the responsfbtliby
of the mathematf.cs teacher withln €he mat,hema&lcs program6

The teaehers ån&ervtewed ln the lnfant and Junfor school
fetr& verJr confldent Ëeachtng the mebric system EeK beeause

Èhey hsd done 1È for eeveral yeare and. they now had

suffåeÍenb texbbooks and equlpment, Howerreru they all
expreseed the conc€trns tlaey lnd encountered when å& vrias fårs&
lnbrodtaced and the i"nlÈlal textbooks were ve€$e and no& tos
røell orgare$-ued, ALes thene l{as a shortage of equlpmentu as

v¿ell ae some Èhat wag not very sa&lsfactory, Fon exampxe,
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they had a gnaduaËed commercfal lftre eonbainer whlch åm

fact held only slight,ly ov@r 900 mlll1lltres, Govern¡nenÈ

i-eglslaÈlon has slnco been passed to seb specffie s&andards

for me&rfc equÍpnent suppJ-iere"I

The Èeachers 1n each crassroom enphasized the student

actlvlty ori-ented approaeh to teaehlng the metrlc sysgem,

The classrooms all had numerous metre stfckee ôapesu unetnl-e

mass welghts, scales, balancesu and mebrie graduated co$*

talners" The &eachers all felb that the acÈuaL measuremenb

lnvolving the chlldre¡l was bhe r¡roet effectlve me&hod of
teaching the mebrle syst,em, They arso alr- discouraged the
use of eonverefon from metrl-e units to åmperlal unibs or
vLce*versa " They sbrongly encouraged beachj.uag the me&nåe

sysÛem onLyu ewen if the wonl-d outslde 6t¡e eehool v¡as s&årl
uøfng fmperlaJ. unfbs, rmperfal unfts *n Èhts sehool

recelved yery lfbt,Le emphasls and were mentfoned simply fon
hlstorf cal reasons, The teachere reported no obvlor.ae dåf -
flcuJ.ty witF¡ the fact that, chfldren were learnlng the metrj.c
eystem fn the sehool and then llvfng in a largeS-y lmperiaJ_

world after eehool" The texÈbooke and work eards fn maÈhe.*

matfce were alL tobatrly metrlc wj.&h lftble or no reference
&o 3.mperf.al unfte,

rn thle schootr lt vrae decfded Èo emphas$.ze 6Ïre

}{.tnden tp¡e grådamce of the Bnåtj.eh standarde Tnetft,ç
tlone r@commendatlone were drawn up r@gardrng sefe&}r,
aecuracy, and methematlcal eoundness of desirable fóí.ms of
equfprnent, Thfs vras followed by leglslatÍom,
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centtme&re end LO-centfmetre J.engths ån the earller grades

beeause t,he m{ll1metne was found to be too small a unit and

the ¡r¡e&re boo large a unít for ehlldren to work wl-&h,

Sfmllarílyu the }OO*gram mass weight and bhe 100-gram mass

welght recefved emphasls over thre gram and t,he k{logram Ín
eanly grades" In voLume measuremen& &he lltre, 100-mill-i.--

lf&re and lOo-mi.1l-Í11t,re u¡rj.ts reeelved bhe @mphasi.s" The

othen uni.ts were used ae the ehlldren beeame old.er, The

abowe decfsions, howevere þretre made wLthin bhls schoor and

were not necesoarf}y foLlowed 1n ot}¡er sehools, The êeach-

lng proeess in this school wlth regpz"d &o ttre metric sysbem

emplwef øed bh@ ffi&hf¡rk metrÍcm concepË " The chåtrdren and

teachere wera now havin{ç very Li.ttle di.f'ficul-ty wlt,h t}re
metrlc syobem"

rn the hlgh eehool, vrlth the except*on of the sclence

and mathematfcs programsu whlch are now metrlc because tlre
nationaL exams þrave been nretrfc sj-nee 1920 and LgTz

respectåveryu the maJoríty of Èeachersl have not reatrly
faced the åseue of how to teaeh the meôrle system" The

teaehers are ln tÌ¡e posltion of lnving t,o leann the sysbenr

themselvee becauee &hey are now ge&ting studenÐs who have

been lnsbrue8ed fn the netnic unrte for sevenal yeanø and

hence kr¡ow the sys&ern" Therefore, the teaehers are not
faced w1&h &he lssue of, Ïnvfng &o teaeh it ae mueh as

1Þ*"Iod*u home eeonomåes beaehersu lndustr"i-a1 arte
t,eact¡erg, physical edueaÈton Èeaehrere, árad busínees teachers"



havlng to learn lt," The wrLter wss noË, thereforeu able

get mueh lnformatlon on teaehfn¿¡ blw rne&nåe systeßÌ ln the

non-mathemati-cs area u beeause 1n EngS-and the rna&he@ties

teaehen has t'he responsfblLlt3r of teachlng the mebnle system,

Tn Manltobau howeveru the majority of high school

teachers wlll be lnvolved ln teaching certaLn aspeees of th¿e

rnetrÍc system lnitlallye becauee the plan of Lmplementa'i:ion

fs dlfferent" This aspeet will be dealt wibh in Chapten TV,

A number of publlcations have heJ.ped teaehers of
scLence and mathematics to teach the Sl uni.ts" ln scÍenceu

for examples the followf.ng pamphl-eÈs were publíshed;1

3. ST Units, Slgnsu Synrbol-su and Abbreviatfons: Fo:r
Use ln School Selence"

3'

There fe aleo one publieatlon in maÈÞrematj.ce 3

I, Introductlon of ST Unlts ln SchooL"

Howevers ho sLmll,ar pubJ-l.eations are &vaii-able ln the fleld
of geography,

ïn geography the teachers w@re clranglng &o the metric
unlte only wh¡en they came aeross these units in the texËbpsk,
At &he È1me of wrltångu Èhe geography teachere had not, reaj--l;r

worked out, any clear eut gufdelS.nes fon teachf.ng Ë?re metnj-*

eysbem' As ?¡as been nndåca&ed earlier, they were not
satfsfl@d wåeh the approaeh taken j.n hgland wlttr regard :.,,

&fetnfcat,lon and Domeetlc Selenee.

yui

to

An Ïntroduetfon to ST Unlte for Selentists and
Technoïogfs€s 

"

1S"* Blblfography p, 13O.
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m€tnLcabfon, Howeveru Ëhey were prepared to suggest grlde*

l-lnee for teaehlng the metrfc systern whl-eh are deveLoped ln

the nex$ sec&1on"

From the lnbervf ewe u the wrj.ter e oncl-uded that the

teaching tectmlques for fnÈroducdng the metrfe system ín the

lnfant and Junlor classroom developed after a year or two of

fntroductlon" The domlnant elemen&s which prevailed srere;

ï, The enphasis on student orlented actívj.ties for

Éø

3"

teaching the metrle syst,em,

The mthlnk metrLem eoneept"

ïn the hlgh schoolu thls whole area fs rather v*'eak exeept

where selence and mabhemat{ce are conc.erned, Teachlng

&eehni.ques have not neally been developed here,

The absenee of teachlng eny converslon fro¡n the
metrle to the lmperlal" or vfee*versa,

ll,

The educators Lntervfewed were asked to suggesb guide-

llnes and recommendations for lntroducing and teachlng tkre

metrfe system fn the eLassroom" These are i"ndåcabed below

and are not neeessarily word fon word as recorded., l{oweven,

an aÈtempt @s made to portray the j.dea as elosely as

possible 
"

1' mrn -prLnary gradec r would stnongly recommend Lhe
etuden& orlented aeÈlviËy epproach- fsr åntroducÍne
a¡rd _teaehlng the netrj.c áystem, I t,hlnk thíe ls
by far the bes& meÈhod" tlet the ehfldren ínvolvedln ec&ual meaeurement,ffi

2, ffiThe polåcy of, n-qt eonnentíng from metrle to
lmperlal- and vi.ffiv,erea eÞrouïd be stnongly
encoureg@d, m

eÌínes and recommendations
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g2

nSe1ect only those textbooks which strongly
eneourag€ the f thlnl< metrLet concepb and which
are student activity oriented" T would reeommend
that you do not use textbooks whlch encourage
conversion, ?t

etWhen you tntroduce t,he met,rlc system of units be
sure_ yog have adeouate anct suff lclent, ec¡uipmrentavailable for the chfl"dren to use, InÍtla]-1y we
lmprovlsed some measuring devlces,rt
rlCheck carefully that, the equipnent purchased

l+'

meets the st,andarcls you anticipate" (Government
Ìegislation may be necessary here)- Tn England
the equipnent whÍch meets a certain standãrd hasq symbolr on it, @ ø , this has helped a .qreat,deal 

" 
n

6, mÏn the prJ-mary grades we have found that empha-slzing t'he eentlmetre rgleth, J-O-centímebre iengùh,
199:S{g* mass_welght, _500-grám mass weíghtu tr00'_
mi-1111-1t,re voLumel 5ôo-mrllllltre volurne hås beenan advanta¡1e, n

7 " *_rn high schooL geo¡Traphy seleet those textbookswhich have treen newly wrltten or F€*wr.ftten as
opposed to those that have just had the imperlalunfts translated to metrlc, Also seLect tl¡ose
books whlch are compJ.et,ely metric as opposed tothoee which are partly mei;ric and partiy tmperial"rt

8, nIn-geography_f would encourage many practicalactlvitfes reLating to temperäture, - pi"ecipltat,ionu
elevatlon, land area (hectäre)" maés" etc". lnorder bo gi.ve students and teaóhers å s"n"å ;ïfeellng and judgement for the metric unÍts,?f

9" nBe sure tB! your teachers, both in the prfmaryand ln the þrgrt school, undérstand. t,he sr^uñitã'i¡rterrns of rt¡res and syrnbors so that t,hese aiótaught correctly from the beginnlng and re*teachingwflL not be necessary,it

10. nrntroduce the metric syst,em into a school- system-atlcalry so that oach täacher kr¡ows t,he grrr*Éãi--lmplícatlons fon Ðhe obher teachers as *õ':.i as thespeclflc lmpllcat,ione for hln¡se1f ,n

5"

1A key p*eturlng a UnLon Jack,



The wrlter I s concl-uslons and recommendations

experlence in llngland w111 be devel-oped in Chapter

VIII. SUM.IARY

This chapter brlefì-y out,l-ined the educational sysbem

in hgland and deecribed the initlal stages in the change to

the metrlc system there" The procedure for arran¡zing inter*
views was ou$llned and a brief autohÍography of the

educators lntervlewed was glven" This was foLlowed by a

descriptlon of the procedure for recorcling and anaì-ysing the

l-nterviews" The final and major part of this chapter out-
l-lned the lnformation obtalned from the interviews in
FlrgJ-and under the fol1ow1ng four broad eategorÍes:

inrpLementatlon procedures; teacher ln-service; textbook
publishlng; and teachlng techniques,

chapter rv outllnes the writerrs involvement on the

Depa.rtment of Education committee to study and rntroduce

Lhe luretric System ln Manitoba Schools,

VTT. CONCi,USIONS

93
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A SUMMART 0F liETRfC DEVELOPMENTS IN ¡/:ANITOBA EDUCATIOI{

T" ORGANTZAÎTON OF THE CO}.O4TTTEE TO STUDY AND TNTRODUCE

THE METRTC SYSTM{ IN MANTTOBA SCHOOIS

Wfth bhe passage of the Whlte Paper on metric cofl-

verslon ln Canada 1n January I97O, the movement uras begun

to lmpJ.ement the metrtc system ln Canada, Beeause the

field of educatlon would be very directly involved in the

whole metr{eation process, the CurrfcuLum Branch of the

Department of Educatlon fnitiated and organfzed a Commtttee

to study and Tntroduce the M€trlc system ín Manltoba sehools

in the sr¡mmer of Lg?L, Ivlembershipl and. the frame of
referenee for t'he comnittee were developed in chapter r of
this puprr"2

CHA PTER, FOTIR

rr. AcrrvrrrEs oF THE coM"trrrEE T0 sruDY AND rNlaoDUcE

THE METRTC STSTM4 IN MANITOBA SCHOOLS

slnce the flrst meeting of tho commlttee in september

r.97t, the commLttee has met for a total of twenty-one furl

lFor llet of
p, Ilþ3,

ZS"u Chapter

membership on the Committee eee Appendår U,,

ï, p' U'

9t+
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day meetlngs,l ALso, varJ-ous members of ühe tonrmittee have

offered. for¡rteen L¡alf d"yz experimental workshops drrlng
bhe development of an adult educatlon program as well as

numerous ?talf day løorkshops once the program had been

developed. vârlous members of the commitbee have completed.

efght two day regional ln*services3 for training resouree

teachers wit,hln the provlnce.

one of the lnltlal tasks undertaken by the committee

sras to revlew and report on artleles written about metrlc-
atlon; these are llsted in Appendix F ,& From the reports
given by committee members t,he forlowin,r polnts were noted: 5

rrhe depçree of teacher in*servfce should be quite
extensive" ThLs 1n-service should stress pragmatic
fnvolvement and actLvity on the part of t,eåehörs inorder to develop the ability to t,rrinlc metricaÍly,o
nrn presenting the met'rlc system to children thenethods shoul"d be activlty ôriented so that thestudents are act,ively engþged with manipulagive
materialg 

" 
n

nrhe notion of converslon from one system t,o anothershould be dLscouraged as far as beaciring is-concerned"
This tends t,o eonfuse rather than elueiãate,1r

lThu writer has attended arl of these meetings"
ZTh" wrlter has been involved in ten half dayexperlmental workshops aB wel-l r" rr,t*ô"ous workstroþs aft,erbhe program was compJ.et,ed,
3rnu writer

servlces "

&S"u Appendix F, pu It+5"

5Mfnutes of the commlttee to study and rntnoduce theMetníc system fn Manlroba sehoor-s, o"rðú"" zo,-'lgti;Ë, r.

has been lnvolved in five regional in*
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The Commfttee also reviewed video tapes on measurement

produced by Schools Broadeasts of bhe Department of

Educationl and several fitmsZ from various organizations

bo glve members an lnsight lnto the problems encountered

during the metric transltion,
ïn one of lts early meetfngs the Committee also set

up as its inbernrediate goal t,he study and reeordíng of
informatlon requlred for t,he development of an adult
education proFram" This goal- lncorporated the flrst and

Last of the criteria3 outlined earLier and provfded an

opportunfty for acquirlng relevant informat,ion for the

developnent and imprementation of such a program, several
presentations helped the Comml-ttee fn formulating guidelínes

for an adult, educablon program" These presentations are

lndfcat,ed below:

1' 1Þo J-eadlng members ínvol-ved in glving directionfor.the ehangeover to the mebnfc-systðm of the
Manitoba hospitals.

2. The ChaLrman of the Þletric Task Force for the
Deprtment of Education of Ontarfo,

3. The chafrman of the l.letric Oommlssion of canada,

As well as hearlng the above presentations the commlttee was

in correspondence wfth the Þletrlcation Board l_n Britaln and

bhe Brltleh rnformation services, rt was from the background

1F"" Llst of
ZFo* lfet of
JFo* l,lst of

vldeo tapes

fi.lns viewed

crlterla see

revlewed eee Appendix Ge p, Il+7,

see Appendix He p, ll+8,

Chapter f, p, l+,
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of revlewlng lfteraÈure, hearin¡ï presentations, reading

corr€spondence, and vlewing vídeo tapes and fiJms that bhe

commåttee began developlng an adult educabion program

entltled, lnt*od*.tior -to " 
I In conjunc-

tion with the above, the comrnittee also began deveì-oping a

videotape owhy Go Metríe?ffi 2 whlch has since been completed,
As welL as the above, the committee publlshed an antj.cle Ín
the currleulum Bulletj-n3 entitled r¡Think Metrie Nowm to
lntroduce educators to bhe forthcomfng change,

rn developing the adult educatlon prog'-ram, several"

lmportant declslons rúere made which acted. as guÍdelfnes:
L" The program should be developed for adultsin generer. and not specificaily for teàãrrérs,
2" The approach fneorporated rn the program wouldbe a workphop whi.eh wour-d be mainiy þrticip*rrtoriented.9

3' The content of the workshop would be limited toÍntrod¡¡etory material" and would enphasiøe fourareaa:

&ø length measurement
b, mass measurement
c" eapaclty (volume) measurementd, Lemperat,ure measurement; and

wlth a supplementary sectlon concerning itseLfwlth:

- 
lcornmLttee for the st,udy and ïnbroduction of the þretrrcsystem fn l¡tani-toba schools, rntrodu;üi;rllo the MebrtcSystemu (Manltoba: Departmén
Zviduo I

Broadcasrs B-.[åfi; i&ffie? (Þ{anitoba: school

3Joh' R' Lohrenz, nrLrink Metric rtrowlr " curriculumI3ullegln, voJ_, 6, Froo tr, (June LçiZ); i;p; fo:æ-
4Þiorkshop part,icípants rímited to approxirnat,ely lo,



8.ø area and volume meAsut.ement
b, lnterrelat,lonship of l-en¡:'th, masse and

capaelby units"
lù, The time required to complet,e t,he lntroductory

!úorkshpp vrould be a session of not more ûhan three
hours. r

5, The program would be wrftten in its final form
only after suffj"cient experimental workshops l,øould
be held !o refine, re-wriÈeu ând evaluate the
proÉp.am o*

6. The descriptfon of the workshop would be in a
bookLet rshich would also lnclude relevanb material-J
about the metrlc system" The bookl-et would be
glven to each partícipant dolng the workshop,

The lntroductory activlties for the metric workshop have

been j-ncluded 1n Appendix r,4 The book:-et,56 fs avail-able

from the Depar&nent, of Educationu winnlpeg, Flanltoba"

t{Leh the complet,lon of wribi.ng the adult edueatÍon
program, the committee begên lnvestigat,i.ng the pnoblem of

lThu committee deefded that, it would be pract,ical tol1mf t the workshop session to und.er t,hree hourå- 
"õ 

-[r,"t itcourd be used eLt,her Ín a morning session, aft"rnóor 
-

segsj,on or as evenlng session"
2ExperS-mentaL workshops were hetd at rhompson.university gf ManLtobau uniùersity of wlnnipug."'ã"ä'"tapproxLmat'ely ten schoóls in l,finnipêg" rnciuaða w"reteachersu other professlonal peopli¡ ãnd parents" TheÍr

commenbs were considered in developlng the program6

98

2,Reasons
hfstoryu l1sû
etc "

&Suu Appendix ï, p" ItÞ9,

5commictee for the Study and Intnoductlon of the Ì¿Tetric.!ystem 1n_l,lanitoba sehooLs, rnt¡"q¿uction to the liiet,rl_cSystem¡ (foþnttoba : Departmér.,

for going_metrlcu prefixes, qulesu definitions,of availabre vidoo tapes aná fi}¡isi references,

6Th. wrlter comprled and wrote the orlginal manuscrtptas weLl- as eaeh revleed one after nevieçE and modifícation,



l-mplementa&ion of the ¡netrlc syst,em in Manltoba SchooLs'

Thås aspec& involwed two thl-ngs:

l-. Teacher 1n-service; and

?, Recommendabions regarding f-mpJ-ementat'ion,Ï

hlåÈh regard to teacher Í¡a-servlce the Commíbtee made the

followlng recommendabfonz &o the DeparÈment of Educatiosl;

mThat fn-servLee sessions be heJ-d.in the faIl of, 1973
fn the flve lnspecÈo¡"i-a1 regions'i These sessione
v'¡ouLd be of aû least two day duration' The Èrained
resourc@ people woul-d be responsible for carryi-ng on
me&ríe workshops for the õeachere ln theÍn nespecÈive
dlvlsi.ons " 

n

The above reeommendatiora was accepted by the Depa.ntmenb of

Education and the Comnrittee then lnformed the Superfntendenbs

of Schools of the i.nlti-aL lmplenrentaöion proeedures'

TneLuded fn the correspondence to the Superint'endents of

Schoolslç ndes the fo1Loløfng lnf orma&1on:

StaEe One of lmpl-ementatlon

99

mDurJ-ng stage onee workshops
train teame of beaehers from
act as resource porsonnel fn
(Thts lnitlal stage could be
L973 o! early J-97b'l "

lThu Federal and Frovincial governments have not yet
aLlocated any funds to lnrpJ-ement planned metrieation
programs nor harre they off lcial-1y set any dat@s f"or. lrnple*
mentatlon 1n the fLeld of educatlon" (January L97l+).

ZMfnutes of the Commlttee to Study and Introduce bhe
l'letrfc Syetem 1n Mani.toba SehooXs, Apnil 2Ç, L973u p" 2"

3nr, lnepeetorlaL neglon lncLudes abou& ten school
dlvLsfone 

"

L97), from bhe Chalrman of the Commlt&ee.
p " l-81Þ "

wfII be conducôed to
each Schoo1 DivlsÍon
their divåsion, t?

completed by bhe end

&Letter to Superlnbendents of Schools

to

of

daÈed June 2X,
See A.pperidfN .Iu



Sbase Tko of ImpLementatlon

wThe teams trafned durlng the ini-tial" stage wouLd act
as resource personnel for t'he traÍnln¡1 of teachers
wlthl¡r their Sehool Dlvisfon" Conrpl-etion of this
phase fs tentativeì"y suggested for Jrrne of ï975,"

Tneluded fn &he communi-que was the followíng statemenÈ:

??A two day fn-servfce for a beam of three teachers
fnom eactr School Dl,t¿lsfon would be heLd in eaeh
inspectorlaL region in the fal-l and winber of L973,
Representatives from each of the areas of Grades
one to síx, seven to nine, and ton to trrreLve would
Ilke1y be an advanbage" Thts approach would s@trve
to dLstri-bute the l-oad fn terms of lntnoducfng the
system t,o t,eachers fn the Dfvfslon, Dependent upon
t,hein needsu School Dfvisions may wfsh to send a
sfngle representative 

"1?

The ûrainÍng of resource teaehers in each School Divj-sion

bs been compleÈed by t,he Committee" TWo day regtonal-

l¡r*serwfces have been held ab the foLlowlng cenbres:

Dauphfn, Brandon u Carrnanu Transcona e Wlnnipeg (3 sessions ) n

and Cranberry Portâge" A total" of, alnrost two hundred

teachers have attended the two day ln-servl_ces wlth rep-
resentatLves from all but one of },lanitobars School

'l
DfvlsLons'o A detailed outline for the two day in-servfee
le lncluded ln Appendlx K,2

Þch of the agenda ltems in the two day in*servíce
was evaltrated by each parttcipant on the basfs of a

numeri.cal value of L ? j l+ 5 with I beíng the htghest
?raÊf.n6q"/ Fþch particl@nt vøas also ¡5iven an opport,uníty

10t

lNo expranatlon why one school Dtvision díd not send
represBntatLvee 

"
ZSu" Appendfx Ke p" LBB,

3S.* Å,ppendl.x L, p, Lgi+"
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to comment crttleall"y on each agenda presentatlon" Thís

evaluation was used as a gutde by the Commlttee for mod*

tfying and revisíng furbher j-n*servlces, The agenda ítems

were ptr-anned around the workshop activlties as found in t,he

progrem , Introduqtion to th and i.ncluded

in Appendtx l 1 
Because &he maí¡r purpose for evaluating

eaeh agenda presentation was to help the Committee in
anaLysing its owr work for future fn-servlce programs, the

writer wfLL not eomment on thfs aspect of the fn*eervtce
any more except to say that the workshop actfvlties
scored bet,ween 4 and 5 at each reÂlonal in-servlce, The

workshop was the hlghIlght of each

comments

aspecb of

were reeorded on the evaluation sheets by partÍcipants at
the regional in*servÍces on the metric workshop aebivitl.u,2

ff " ø @ *9"y goo$, enJoyed.worklng with metric unfts,
hands on approach'very.good, _very valuabl-e in helpÍnga person get an exact ldea of the nature and slze- of-metrlc units¡ oflJgvea_thls part most, excellent, rlghtapproach, very valuabl_e way to get aeqÌrainted wítrr .drre
syst€me exceptionalì.y gogd, the only way to get intothe met'rlc system, useful ánd infortratiüe, hànds on
method 1s excerlentu practlcal, interesttág, a goodtypg of workshop, vóry ugeful,'mani.puratioiíå at thetabl-es were very he1pful, very enJ-i-ghtenfng, lnform-atlve and a good way to get going. . . ,ffi

The commltbee has also been active in preparj.ng reeorn*

menclatÍons for contlnuing the implementation of the ¡¡rebrLc

both verbally and wrj-tten

the in-service. The following are comments krhich

ln-service and nume¡.ous

were rnade about this

lsu* Appendix Ie p, 1l+9,

2Ttru evaLua&ion sheets are available from the writ,e: "
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system Ln the schools" A dffflculty exists here because

neithen the Federal nor the Provincíal governments have

allocated any funds 8o lmplement metrication programs nor

has the Federal government established specÍfic t,arget dates

for the fmplemenbatlon of the metrlc system into the

educational fleld" Federal and Provlneial governments å.-e

negotlatlngl the ffnanclal arrangements ancl t,hereby deflnlng
responsLbilities, As å result, statements of recommendation

have a llmited value untl"l the above issues have been

clarlfled" Howevero the foLlowlng recommendatione have been

made by the Committee:

1" To curriculum co¡nmittees of Department of Education"2
nrtnt the various curriculum commlttees be lnforned
nosr about the state of metricatlon developnents andthat thefr work has to begin now ln prepaitng
suitable teachlng materials for the stuäents;m

This recommendatÍon has been acted upon by at least one

commltt,ee r 3 the MathematLes curriculum commf.Ètee u which
has begun to revise the currfculum from K-óu introduclng the
metrlc unlts wherever applieable, Thls revísed curriculum ls
to be avallable bo schools by the fall- of lg7t+"

IF"ot l-ntervlew helct wlth the Chalrman of the Currigr-lum committee of the couneiL of Mfnlst,ere of nducàtiónuFebruary 11, :".97b,

ZMl.nutes of the conrnittee to st,udy and rntrod,uce theMe&ric System ln Manltoba Schools, Aprii Z4u I}TSE p, b"
3rrru Home EcononaÍcs consultant, the physical Education

rlonsultant, and the Industrtal Arts and Vocaùlonal{lonsultant are also actlve in j.nbroduefng the mebric unj-tsin theLr respec&1ve programso



2" To bhe CurrLeulum Braneh"l
reThat key personnel from groups such as:

& " Superlntendents Associat,ion ;b. Manitoba Teachersr Society;
co Manitoba Assoelatlon of SóhooJ_ Trustees;d, voeationar rndustriar- Trainlng Assocfatíon;Bø Bueiness Educationar Trarnlng.Associ-ation;
f, Manltoba Industrlal Arts Assõciatlon; and
éT" CIther simlLar assoclatlons , '

be caLled 0ogether for a briefing about the operati-onal- pJ.an. Their suggestions anã support *o"io uuwelcome 
" 

ie

?hLs recommendation has not been acted upono Ìargely because
the Federar government has not yet offíciarly establíshed
target dates for imprementation withín the educational
sysf em.

The commlttee aLso drew up a proposar eoncernin5ç phases

for and costs of f.mpJ-ementatfon of the rnetrlc system ínto
Manit,oba Sehools, Thls proposalZ *" presented to the
council of Mlnlsters of Educatlon3 Ín January LgTb tor
eonsiderationn Proposals from several other provínces were
aLso presented,

Lt3

lMlnut,es of the committee for the study and rntrod.uc-tlon of rhe Metrlc sysrem rn l¿ãnlrã¡ã"ðcr¡ools, Aprrr zþu1973, p" 4"
zProposal ls incl_uded in Append.ix Mo p. 196"
3council- of Mlnfstere - A charter organlzation of cheMl-nlst,ers of Fdueation of the_ provú¿;; of canada who meetperlodicaJ-Iy to dlscuss mutuar' proulãrnã r""úg ilru"äã.r.*_tf onal systems 

"of the provinees " 
-iñã"'õo"lgir 

is presentlyestabllshlng a &Ietrie taek tr'orcà to--gi"e direction for
'nlformity ln pertlnent areas rerãiif,g õo metrication as iLaffect,s the edlrcat,ion system, Terms öf reference have notbeen fulty spetled our ás tór" 

-(iä;"ã;y 
rgi[il"' 

¡lsy
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Ae ean be seen fron the proposalrl bhree impÌementet jCIt3

pÞøses tpve been lndlcated u beginnlng with 1974' and con-

cludf.ng wlth L979, by whfch t'lme the edueatlonal system

shouLd be rnore or less completely metrlc"

The above proposal, or a revised version of ltu can

be acted upon onJ.y when the Federal and ProvinciaÌ govei'¡'t*

menbs have lndlcated &arget dates for implementation; untll
then, everything remains t,entatl-ve, The Committee is

waiting for a declsion from the Council of MÍnisters with

reg-ard to the propoeaL as well as speclflc datesZ for
irnplementation from the Federal governmen&" Before mueh

further actlon can be taken, a cLimate for the change to

the metric system must be established, This responsibÍlíty
rests wtth the Federal government,

trL CoNctuDING OBSE"RVATTONS, ASSUMPTTONS AND DECTSToNS

OF THE OOft{MTTTEE FOR THE STUDT AND TNTRODUCTION

OF THE METR,IC SYSTHq TN MANTTOBA SCHOOTS

A. The Federal Scene

There appears to be mlnLmal indication from the Met,ri.c

CommLesion ln the fleld of education3 that Canada 1s

lnvoLved Ln metric converslon, Both the Federal and

Provineial- governments appear to be wlt,hholding¡ the

ls.u Appendlx Mu p" Lg6"
2speciflc dates shoul-d be forbhcomÍng shortJ.y.
3koU.bly beeause education ls a provincíal respons

lbtl1ty,
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Lnitíatlve to act because of the fear t,hat the ffrs0 one to

make a move w1lt be responsible for the costs' Provlnces

are reluctant bo make bhe flrsb move because they wil} then

be legittmate targets for School Boards in terms of

ffnances "

There are presently perhaps three categories Ínto

whlch the provfnces can be placed in terms of metric

activlty in the fiel-d of education;

l-. Extensive acbivity - OntarÍo, Manitoba, Nova Scotia"

ii. Some activity British Columbiao Alberta, Quebec,

i1i. Minlmal activÍty - others,

There is qufte a range of metrle aetivity in the field of
education anrong the pnovlnces of Canada; from those which

have been actlve for over two years, to those who have done

nothlng et ell- or very lfttle,
The concern of the Committee ln this area is for the

establfshment of target dates by the Federal government,

The Metrlc Commission, which 1s more of a coordinating body

than a pollcy maklng body, tras published some general target
dates for implementation, but the Federal- government has

not yet publlcIy sanctioned them" Until the Federal govern-

ment makes a definlte declsion, the Depa.rtments of Educa-

tfon ln t,he different provinceso wlbh some exceptlons, are

not llke1y to fnitlate a metrlc chang:eover very rapidly. To

bhis poj.nt, Ln tLme lt does not appear to be a prlority item

for many llir'¡lsters of Edueatlon" Suen though the l'letríc

Commission has publlshed target dates e¡hlch have gone to fhe
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Steerlng CommfLteesu and from there to nabional organlz-

ations and commíttees, it appears to the Commlttee that t,he

organizatlonal network which has been set up by the lt{etnic

Commiesion to provide informatlon ls not servlng that
function adequately at the present,

The provf.nces are st,111 ln t,he process of negotiatfng;

the cost-shering procedure to be used for implementing ùhe

motric systen in the educational field, There appears to be

Llttle breakthrough from the posltion nto Let costs fall-
where they oecur"n Currentlyu the Metric CommfssÍon 1s

attemptLng to get a timetable of conversíon accepted by the

Couneil of MfnLsters of Fiducation"l lloweveru there appears

to be an at,tLþude of reluctance on the part of several-

provinees,2 Thls attLtude eould change, thoughu with the

present developments occuring fn the Unit,ed States.J The

Metric Task Force of the Councll-e of Ministers ls lnvolved in:
Í" PreparJ.ng a nSty1e GuLden which, ls an extension

from the MetrLc Þractice Gulde,* of that

lPerlraps an atbempt to get those provlnces with
mlnLmal metrie_actLv1ty ln the fleld of educatlon to begininltlatfng a plan for metrlc conversion"

ZAn attitude which appears to have changed lnsignif-lcantly during the last six monthe 
"

SPart of the reluctance of the Flinieters of Education
perhaps stems from the uncertainby of metric conversion ínthe united states, Howeverr- thls is changl-ng rapidly with
gve{ eight'y large firmsu 1nóluding rBM, Geneñal Motoisu ai_-.iî
Ford commltted to go metrlc,

&@nadian SÈandards Assoclation. Metrlc PracÈlce Gui-rle.(Rexdale, OntarÍo: Canadían Standards'A '
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lnfornatfon whlch is approprlate to schools" Thls
wlll also forrn a stendard guide for publishers
throughout Canada.

11, Establlshing a tlmetable wlth reference to metrÍc
conversion for the @nadlan School System,

In sr¡mmari-zlng the Federal scene ln terms of edueation

and metric conversion there may well be some truth in a

statement made by a member of the Committee u l?somobody is
waitlng for somebody to tel-l somebody somethfng,Is

B, The kovlneLal Scene

Untll there are flxed committments on the part of the

Federal government lt appears that the position of the

Depa.rtment of Fldueatlon wfthin Flanltoba is to make ib
posslble for schools to do those things 1n the ffeld of
metrlc conversfon which do not lnvolve heavy finances, rt
Ís a poJ-Lcy of doing things ncautiouslyn without, pushing

metrication and rslthout a great amount of financlal
commi-ttment "

The Commlttee for the Study and Introduction of t,he

MetrLe system 1n Manitoba schools met on February 26u LgTt+

to revlew lts lnvorvement durlng the past two and one-hal_f

years as we}l as to try to antlclpate fut,ure developments,

The comnittee is now 1n a posltion where ib has more or 1ess

fulfllled the functionr for which it vras est,abLished in
L9zt. For tt to continue to function under fts present

lwítrr th" exception of general adurt oducation" TheMetrfc Commfssiot"r has accept,ed thls responsibillty,



format, further
was requlred"

Before a

assumptfons were made about some of the future developnentsl

l, TÞÊP beginnlng in Septenber L97l+, some schools
will be teaching the metric system, especfally ån
the primary levels" fmpllcations for elenientary
levels, junlor high schools, and secondary
schooLs need to be studied and approprlate action
t&ken.

Ll, That events wilL lfkely occur much faster during
the next two years tþqn they did in the preceedlng
fwo years" Thls would lnclude a rapid accelerat,iòn
of problemsu such as an innundation- of Amerlcan
metrfc materlals on the CanadLan market, These
may noë eorrespond to the sbandards set in Canadawfth regard to symbols, spelllng, ru1es, etc.

1ll, That-a great amount of wonk fn planningu ln-
serviceu and lmplementatlon wi]} be requlred
during the neTt two years in_speciaLlzéd areas,
such as technieal, vocational, industrlal and
buslness trafnlng, home econorirics as well ae
mathematlcsu sclence, and the soclal scfences,
There l-s a need to ldentify speclfic groups and
theLr speclfíe problems and take apprõprf.ãte
action 

"

From these assumptlons arose several important
decisiorÌs:

1" PJ.annlng for lmplementatlon wit,hin t,he educatio¡:raf
.sy-spem must continue, Thl-s planning could pro_
bably be best donelby small iepreseñtativespeclalist gro!¡psr' irom,,which-a Steering
Commlttee should evolve,¿ This means ttrãt the
CommLttee for the Study and fntroduction ofthe Metrlc System l_n Mánit,oba Schools will noIonger exlet, under its present structure"J

1û8

dlrectlon from the Department of Educatl-on

dlscussion on new dlreetion was begun several

2
Repnesentatives on these

clr¡de personnel fro¡n rural areas
3As of neNt meetf.ng"

lThu"* spectallst groups need to bo fdentified"
speciallst g.roups should i::.*
as vrelL as from the cl0ies,



2. Three members of the
work the ProPoeaI
of Impl

atlve rw nshould un and mlqlll occur r* to one ofttspeefflc actlonn whlch fncludes target dates@
The revlsed proposal fs bhen to be presented fon
approval to the Mlnl"ster of Educabion, Thenspeciflc actlonn lmplies npushJ.ngn metrÍc con-
verslon 1n a planned and orggnlzed mannero whlch
lneludes a flnaneial comrnit,tment, A suggestlon
was made t,haÈ activltles l-n L97l+ be on a voluntary
basls and that in 1975 aetlvlties become
compulsoTy "é

3, T}lat the principle established in inciustry where
Fcommlttment from top management must be obtained
firstl? should be adopted in the field of education
also, This would include commlttments for metrÍc
conversion from; the Mfnister of EducatÍon, the
Manitoba Associatlon of School Trustees, Èhe
SuperÍntendents Assoeiation, and bhe Principals
Association,

l+, To send a communiqueJ to the Superintendent of
Schools fn each School Divlslon requestlng:

a, What t¡as been done within the School Division
wlth re¡',ard to teacher metric in-service since
the Regfonal In-Servj.ce meetingsø

b" An indieation of how well the principle of
the Resource Team ls working within the
Division "

5" That-the pollcy of having all teachers in the
province attend a metrfc in*service equivalenÈ toat least the Workshop experience be continued.
That thls ln-service be completed no later than
June 1975"

ffion be shifted from a posítlon of frtent-s¿ Ín such a way bhat the baslc pollcy
tatlon o

l-oq

Commlttee were elected to re-
cern

e
Phases for and Costs
e Sys&em 1n Manltoba

. .ZRy +g?5 the Metrlc Task Foree witl likely have esta.r-
Lished a tlmetable whlch w111 probably be quite- simllar tc
the one drawn up by the Commíttee"

3Fo* lnformat,ion to the Commlttee for further acti.or
if necessary"

ls"e Appendlx Me p, 196,
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6, That a serious att,empt be made to coorclinate the
in-servÍce of secondary industrial arts teachers
with the Ín-servlee of instructors at the
Communlty Colleges wherever feaslbLe,

7, That some form of communLcation be establíshed
with the resoure€ teachers fn each Sehool_
Dfvision and the newly formed Steerlng Committee,

In summarye the provincial scene ís one in which a

more actíve pollcy is befng sought and one in which the

committee for the stucty and rntroductlon of the Met,rfc

system fn Manitoba sehools has eompreted lts asslg:nment

and a new structure wlrl contlnue the process of met,rie

converslon 1n Manj-toba schools,

rV. SITMMARY

clrapter rv sumnarlzed the metrlc develo¡rments wit,hår:

the educational ffeld 1n Manftoba. It outllned the

organS"zationu aetivltlesu concrudlng observationse assump-

tions, and dectsions of the comml-ttee for the study and

ïntroduetlon of the tvletrie sysben 1n lvlanltoba schools from

September L97I to February 19Zt&"

The next chapter draws conclusions and outlines
recommendatione evolving from the study"



COruCLUSTOAIS ANT] RECOþN,/IENDED GUIDELTNES DRAWN FROM THE STUDY

FOR TMPT,MUIENTATTON, TEÅCH¡]R IN-SERVICE, PUBLTSHTruG AND

SELECTTNG TEXTBOOKS, AND TNSTRUTTTONAL APPROACHES

DURTÌ{G METRTC CONVERSTO¡¡ M SCHOOLS

Ï" DESCRIPT]ON OF THE PROCEDURE FOR DRAWTNG

CONCLUSTONS AND RECOþ1MENDATIO¡IS

CHAPTIR FTVE

Thfs clnpter draws concruslons and outl-ines recommend-

atLons for edtçators lnvolved vrfth echgols in p.enerall and

for peographv t-e.aghetr€*fn- mrtLcular from the study outlineu
1n the prevl-ous chaptersu For clarlfication purposesu thfs
chapter has been organfzed. into t,he forr.owlng four broad
sections;

A' lmpJ-ementatLon of the metrfc syetem ln schools"
B" Teaeher Ln*servlce for preparatlon i.n teaching the

metric system.

c, Fublfshfng and selectlng textbooks dr¡ring the
ehangeover perfod"

D' ïnstructlonar approaches for teachlng the metric
system,

ì*steerlng 
commfttee on Education, provlncial Depart-

meR&e of FllueaÈton, schoor superLntendénte, schõoi ir,r"tu*",school Admintstratórs u Teacheis 0 Orgântzatíons, -rã"ãr,u*
kafnlng Instltutesu,i'extbook pubJ.lãhersu etc,

111
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W*thfn each secÈlon the wrlter will draw coneluslons from

the study deserfbed in Clnpters II s, o IV and recommend

gufdelfnes to be followed by educators ln general as røeLl

as gufdellnes to be followed by geography teachers in

partfeuXar.

rT" NqPLEMENTATTON OF THE METRTC SYSTE&I ÏN STHOOLS

4,, Concluelons oÍr Implementatlon

The Britl"sh experience deseribed in Ctapter ITI gives

evfdence that to brlng about a change as major as t,hat of

comp}etely ctranglng one system of measurement for another

throughout the educatlonal system; a change which wÍII
lnvoLve everyoneu a well def,fned polley and comslfttnent by

eenior governments Ls a necesslty" The dlrecËion must, corirê

from governmen&; in Canada ffrst from the Federal- Governrnent

and secondly from the ProvinetaL Governments" The poliey

on the part of senlor governments must be wel.l planned,

well dLreeted, specJ.flc, and well publicized" It Ls not

sufficient to have the Metrfc Comrnlsslon set up g,uldelines

and target datee if the Federal Government fails to openl.:'

and publicly declare f&s support to those guideltnes and

Sarget datee" After the Federal Government has publicly
announced lts pol1cy, includlng the targeb dat,es, the

Department of Educatlon in each province can and shoul-d

estab]-1sh a metrlc conversion pol1cy ln conbeNt v¡lth the

Federal policy. This pollcy should t,hen also be made

publfc. There shoul-d be as lLttLe confusion as posslble



144
"j*L)

in the mlnds of educators lshat fn faet the polícfe,s of the

Federal, and ProvinciaL Governments are, rt Ls only after
the pollcfes of senior governments are establtshed and

publlelzed that support, and commlttment on the part of
school superlntendents, school- T?ustees, school Adminis-

trators, Parent reacher Associatlonsu and Teachers ean be

counted oÌro wlthout thls direction the process of meÈrlc

converglon wilL lfkely occur haphazardry, half-hearÈedly,
and ln a plecemeal and uncertair, *y,Ì

rn canada there appears to be minimal j.ndlcation from

the FederaL Government 1n the ffeld of educatlon that mebríe

converslon ls almost upon the scene, A timet,abte of mebrie

converslon wlthtn the field of educatlon, has not yet been

openly pubtlclzed by the Federal Government,? Henee, the
Departmen&s of Educatlon fn severar provinces have not yet
consÍdered rTetric converslon a priorlty and haveo therefore,
not lnttiated a polley to promote the ehangeover" rn

@nada an awkrqard situatfon has oceured where severaL

provlnelal Departments of Education have been reluctant to
make a eo¡nmiÈtment untlL a clearly stated policy has been

Lssued by the Federal Governmentu The lncentlve on the

-lqshna experleneed a lack of dlrection and govern-
ment l-eaderehip_and as a resurt an uneertalnty *uo*ã' thewþolg process of metrlc adoptlon rrdas evj-dent ühroughout
Èhe fi.eld of educatlon,

ZTh* Metrlc commlsslon has pubJ.ished target dates buetheee have not been openJ"y reacted to by the Fõderal Govern-ment, rt tss not been made public if these dates are or a3.enot Federal Government po1_1cy,
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part of Provfncfal Departments of Education to Ínftiate an

acËLwe poX3.ey of metrfc conversíon has been lacking"

Another conclusfon to be drawn from the st,udy 1n

Chapters II bo fV 1s that there ls a need to {dentify ae

earJ-y ao possible the irnplleatlons of metrlc conversion in
each subject, area so thet nec€ssary plans ean be establj_shed

by ¡rubllshers, currf cuLum eommlttees, in-servlce personnel,

teacher tralnlng fnstitutes, admfnistrators, ând teachers,

Together with the ldentlfleation of such lmpllcations there

1s a need to establlsh early 1n the process of conversiono

a metrLe gulde, for aLl educators, íncludJ.ng publishersu of
accepted practlces wlth reference to metric syurbolsu ruJ-es,

spellfngs, tenms, et,e", to be used fn the field of
educablon" Thls g;utde could Ínclude dlrectives such as the
nthfnk metríe?r concept luhl-ch shor¡rd be encouraged throughout

the fleld of educatlon" The guide could also lnclude
instrueblonal approachee tr ao introduce the metric system

ln the schooLs"

The fleld of geopn'aphy need not be separated from the
other eubJect areas at thls stage of implernentation,

Teachers of geography, howeveru should be made aware of the
imprf cations resul-ting from metrie conversion, These

lmplicat,ions have been outlfned in chapter r in the sectíon?
nspecfflc rmplfeat,fons for Geography Teaehers During Metric

lG,rfdullnu*
2S"* Chapt,er ïe p, 9,
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converel"ofÌ"ffi lt 1s very necessary thaÈ geography teachers

be fully aware and understand the metrLc system it,self and.

aLeo realfae the irnportance of the change that will take
plaee ån the fleld of geography when ûhe eonversíon to the
metric syetem oecurs@

B, Reeommended GuidelLnes on Implementatíon

The followlng recommended gutrdeÌines, for impJ-ementing

the metnLc system l-n schoolsu have been developed from the
study descr*bed fn Chapters Two to Four,

1' TlRt the Federal- Government be request,ed to pro*
duce and announce a comprehensive program (including Larget
dates) of metrlc conversfon in the field of edueabÍonl
lmmedfately, Basicalryu th{s wouLd bo a tinetab}e Èo }et,
the pubrfe know what ls planned and thereby aleo esbabLLsh

a fficLlmate for metri.c conversion"m2

2" ThÂt the Federal Government be requested to
est'ablLsh a na&lonal organl-zatlon (or uso an exístlng one)
rqhose responsibllity ie 1s to pubrtsh a guid.e whieh outLfnes
acceptable symrbols, sperlirrÊe¡ rules, practiees, wlthtn the
fleld of, educatfon as welL as the impllcatfons that, the
metrfc converelon wiLr have in speciff-c subJect fields"
Thfs pubrlcatlon shour.d lnclude dl_reetl_ves to publlshing

lThfs could be done through a generaL sbatement whlrhlncludes education.
2E*purr""s will lncrease greatly lfmetrfe syst,em is made suddenlyì Seväralrequlred to change textbooks if the """tto a mlnLma]-"

the change to the
years will be
is to be kept
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eompanLes (thf.nk metrfc concept) as welX as guíde]-ines for
teaehing the metric sysbern"

3 " Thab the ProvlnclaJ. Departments of Fducation be

requested t,o establlsh a policy for metric conversion and

set up maehlnery to lmplemen& lt, Teachers shouLd be

fncluded i-n the deliberatlons"

lÞ, TþFt precise detafLe be glven to publf.shers of
wlra& ls to be done ln textbooks, Identlfy what metric

eonnersl.on means fn each subJect area" For exampleu the

publlsher should know what the pollcy wÍIl be for the

prfmary grades ln Èenme of the use of the mi.IlÍmetre u

eentÍmetre, and decfmetre, These dlreeblves must be given

to pubLi.ehln€ç eompanfes as earLy as posslble so tha& suiÈable

materlals wtlL be on ûhe markeÈ when the changeover is made

in the cLageroom" rseue guídelines to authors and editors
concernfng the aceepted Sf usage and establfeh a clearing-
house for advS.ce to authors, edltors, and ot,hers u to answer

questlons immedlately or to secure authorltatlve opinåon on

short notlce" Urpçe authors, editorso and publíshers t,o

make suttable metrlc materials available as soon as possibïe*

5" Tlrat Sehool Boards and other textbook purclnsers

be requested to rearrange thej.r schedulee of new book

purclæses 1n order to be abl-e to place metrl-e bosks Ln the

hands of students ae soon as posstbLe; and in partleuLar
r¡ot to øuppJ"ant eurrentl-y heJ-d textbooks other tt'¡an wl6h

metrtc ones"

6. Ttùat currÍcul,um planners be requested to take t,hr
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opportunfty to rewlse currenb approaches to teachlng

measurement, especfally 1n the ele¡rlentary mathemablcs atrea 
e

by makS.ng cumf.cuh¡m reforme at ûhe same tlme that the

fmplementatfon of the mebrÍc system oeeursu

7 " That professfonal- organfzabfons related &o

education be requested to:
&, lntroduce an actlve publi.clby campafgn by encouragíng

papers and discussLone on metrlcatj-on at conventionse
reglonalu and loeal mee8ångs;

bo lssue pamphlets and other ehort ploces of Lj-terature
for teaehers concernLng the edueatlonal lmpllcabions
of the lntroduetlon of t,he metrl-c system; and

cE promo$e the publfcaËlon l¡r perlodicals teachers read,
of artfcl-es on the proper usage of the sI sysbem, on
strategles and tae8lcs for educatlon in a world goíng
metrlcs ofl crfterfa for Judging insÈructlonal
materl¡ile and equlpnent, -anã oñ ways beachens may
fmprovf.se mebrLe measuríng deviees and materj.als,

TTT" TEACHER Iru-SERVICE FOR PREPARATTON TN

TEACHTNG THE METRTC SYSTM4

A, Concluslons on In-senwlce Programs

There ís a need, evÍdeneed from the study carrled out
'ìln Flrglandot for a well plannedu well organizedu sysÈematieo

lnformativeu and enthuslastlc ln-service program for
teachers lf lmpJ"ementatlon of the metric system j-s to procr.:..

smoothry and posit,ively, The maJor reason for in-services
ls to overcome the stumbllng blocks that exLst because rr' r,

Lack of understandlng on the part of, nrany teachers about

lsuu Chapûer IfI.
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*why the metrj-c sys&em?ti and mwhat j-s the mebrle sys8em?ffi

To mlet teachers Eio tt on bhelr ownm is too lneffiefent a

method, An fn-serv*ce thrat 1s well planned and fnforma&åve

can grea8ly facllltate learning a large amount, of inform-
I

atl-on* whlch may otherwise take a much longer time &o l-eann

ff teachers ere requlred to do ft on thelr owrtø

SeeondS-y, from the fnbervlews carrled out in Englaiid 
u

and from the vari.ous reports from other educa&ors u as wel-l

as from the experf ence galned 1n Man j.toba u bhe writen
concxuded tlpû the fnitial Ín-eervlce shourd lncLude at
leasb a porbíon of the tlme for a ¡rarticipant activit,y
orLented approach in whi.ch the actual metrfc measuri-ng

devlees are used and aetua]. measure¡ïlents ar* *ade"2 The

partLclpents shoul,d appr@elate a sense of Judgemenb of at
least the th¡ree basic unåbs - metreu li.treu and gramu ês

well &s an understandlng of the preflxes * nklloum $miJ.lirro

and mcentLm at the tnftial ln-servÍce,
A, third conelusíon stemmlng from the sbudy is t,hat, ar.l

teaehere shoul-d attend a basic in-servi.ee tn which the
lmporbant agpeets of the metrie system are presented,

Because the metric eonvers{on will affect everyoneu bhe

wrlber feels strongl-y ehlat all teaehers shourd be able
Èo speak to tho publfc about the conversion in an inforrned

lST unltsu accøpted

ZExaørrple lncluded 1n

rulee u epelllñgs u synrbols, ebc.

A,ppendlx Ku p, L8B"
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wayø It ls not Just, a trma&hema&Lcs thingn or a wseleRce

thlrrgw but somethlng wh3"ch tncl-udes everyone" Once all"

teachers have attended an 1nltial tn-service, then further
coneidera&ion can be gfven to teachers ín speefalÍzed areas

who ehoul,d be år'rvolved ln further ln-servíee6@ Howeven, nt

fe essential that alL t,eachers are lnvolved in at least
a basfc fnfornative in*eervice on metråc conversion,

preferrably one which lncludes participant actlvity with
actuel metrLe measurin¡ç devÍces and actuaL measuring

experíences" This wouLd be 1n keeping wlt,h the îÎthånk

metricn eonceptl described earlier"
FinaJ.lyu fnom the fntervtews vrlth geography teachers

ln Ïkrgland, the wrfberrs eonclusion le tha& geography

teachersu &s teachers in all other subJect, areaso should

attend a basle ln-service to get an understanding and a

sense of Judgement and appreciation of the metric system

iteelf" FoLlowJ.ng this 1n*service¡ the geography teaeher

shouLd be nequired to attend furÊher Ín*servfeee whieh

ldentify speelfLc inplÍcatlone for the geognaphy teacherz

ae well as prepare hlm for the changes when they occrjrtr

in the lnstrucÈlonal mat,erlals"3

ITh" aspect of convertlng from metrie unÍts to
imperial unlte shoul,d be strongly cllseouraged"

?Au deseribed 1n Chepter ï of thi.e study"
3Thu"u ln-eenvi-ees should be plannedu organlzed and

carri-ed out durfng !þe neNt two years so that geography
teachere w1L1 be fully prepared. to adopt the chanfie when
lnstructl-onal- materfals are fully rnetsle,
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B" Reconmended Gufdelln@s for In-servfee Programs

The foLlowlng recoromended g;r.lideJ-ines u f or in*servLce

to prepere teachens fn teachfng the metric systom, have been

developed frorn the study descrlbed in Chapt,ers lI t,o IV,

Ln Thab fn-servíce groups be encouraged to prepå.re a

basLc Ín-servi"*Ì fo" al] teachers which is well plannedu

well organl.zed u Ínf or¡natÍvo, and at least ln part partle*
ipant actLvity orientod. Answers t,o questions such as bhe

followlng shouX.d be gfven at bhe in^service"
a, Why shouJ-d the metrf c system be adopted?

b * Whåt 1s the metri.c system?

cø FIow wl}l we go metrfc?

d,, T{trat are the general imptications of goÍng metric?

Guldellnes fn the followLng areas shouLd be devel_oped,

a, nTh1nk metrLcrr concept,

b. CrLterla for evaluatlng metric lnstuctlonal
materlals.

2, That all teachers 1n specfalized areas euch as

geographt' u" encouraged to attend more than just a basic
in*servlce. That further ln-servlees tdentify speclfie
lmprf.cat'lone and methods to heJ-p deal- wlth concerns

specLfically appl,lcable bo the speclalåzecl area, Those

woul-d be designed to herp the teacher" eope wlth the changes

lrn u planned and orderry metrÍc conversion the cosl;
couLd be largely absorbed in exlstlng programs of in*servir:e,"

? rndustrlal arts teaehereu home economlcs teachers,physical educablon teachersu scienee teaehers¡ mathematice
beachere, buelness teachers"



when f¡retructíona1 material-s are in fact metrl.e,

3^ In the field of teaeher in-servlee, a eentral

body (provinelal) should be encouraged to develop programse

includlng the ldentiflcatlon of problems to be faced ln
tralning elementary, seeondaryu and occupa&ionaL teachersu

the productl-on of wtratever materials may be needed, and the

sehedullng of workshops, A elearinghouse should be estab-

llehed to evaluate lnstruetlonal materials, particularLy

fllms and vfdeotapes, and to coordÍnate thelr use fn schools"

le, Encourage each sehool to seleet one staff member

Èo be the meôr{c au&horit,y for bhe schoo}, This person

sror¡ld be oncoureged to attend metrie conf erences, do extra
readlng ln Èhfe fleldu and generally keep t,he staff informed

on metrlc dev'eLopnents.

IV. PUBTTSHING AND SELECTING TEXTBOOKS

DURTNG THE CO¡üVERSTON PERTOD

121

A, corrcluslone on Publishlng and seleeting Textbooks

A conclusfon drawn from l-nterviewlng Brrttsh textbook
publlehere and teachers is t,hat if textbooks or text
materlal-B &re to be used as toors for promoting metrle
conversfon there ehouLd be no duaL referencuu,l A textbook
usLng fmperlaJ" unLts of meaeurement in such a way that no

reference le made to imperlal unÍts"2 For t,eachers, thfs

trn"th fmperlaS. unlts and metrlc units síde by side.
ztrheept perhaps in a t,abl-e a& bhe back of tk¡e book,
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means t,hat they s€lect onLy ûhose met,ric t,extbooks r*hlch do

not i.nelude Ímperial uniÈs slde by sfde with the nletrÍe
-r2

unlt,s "¿
A second eoncLusione arrfved at from lnt,erviewing

teachers using geography books not fully metrieu is that,

when textbooks 1n courses such as geography are revised;
translatlon from lmperial- units to metrie unlts wfthln t,he

textbook fs not satlsfactory"3 rsotherms, isohyetsu contoun

línes, etc', must be re-drawn on maps. It is not sufftcient
sS.mpry to replace the lmperiar measurement with a metric
equinal,ent, For teachers this would mean that a close check

shourd be made vøhen selectlng a textbook to see if ib is
aebually rewrltten or merely translabed,

B' Recommended c¡ridel{nes oR Fublishing and selectfng
Textbooks

The foll-owfng reconumended guídell-nes, for publishing
and seleetlng textbooke during the changeover periodu have

been developed frosr the st,udy described fn chapters rr to trí,.

1F""* u commercll! Rolnt of vfew, conrpromlsJ-ng othe::
measurement unlts for sr unlts fs the worst- possibÌõsorutlon 1n_publleatlon tn terms of expense"' rt means thai:the book wtlr have to be revlsed ap,_aln in a very srlort tlmeand therefore the expenses are greatly lncreaseå,

2-.-ïû vras found that, the readers were not relating öathe metrLc units but were s1mply lgnorlng them an¿ rãTai;.,",¿to the faml.lfar S.mperial unitã wrrtðn followed the meÈrleunltg.
a

. /Example: OoF to -L|,goc, Thls Xs much too unwiel.dy and"
much t'oo dfffÍcult to learn" The line must be either dr¡ ¡_slfghtly north or eouth and numbered -?OoC or -li;G;--
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1- TMg publfshere be advlsed to publish textbooks

wfËhout any refetenc*l to fmperlal uníts and that atl text-
books foLlow the SI unLts of measurement" No dual- reference2

shouLd be publíehed 1n texbbooks,

2. That educat'orsu especially teacherse be advised to
seleet textbooks thet foLlow the aecepted SI unfts of
neasurement and that us@ no dual referenee wlthin the tex8ual

materlaLg,

3" Adv*se pubLfshers that, textbooks fn fieLds such as

geography require a major revlslon or perhaps even rewriting"
Dinect tranel-aÈl-on from lmperlal units to metric unibs ís not

eatlefaetory ln most lngtances" (e"9, OoF to *L7 "8oC)
/ç, Teaehers ehould be advlsed not, to purchase teNt*

books or workbooks whleh emptnsfze conversion from lmperlal
unite to metrlc unfte or vlce versa" The experlence lns

been thst these books cause more confusion then clariflcatlo¡r,
5, Teaehers be advtsed to select those bextbooks or

teNt materl.el-s which emphasize the *think meÈricls concep& 
"

6" Teaehers be ad.vised to select those textbooks and

text materlal"s u ecpeeial-J-y tn the prlmary and lower ele-
msn&ery levelsu which emphasl-ze the student actÍvity
approach to J.earnlng, Duri.ng the lnftlal- year8 of metrÍe
converslorr thls couLd be a guidellne for all- levels,
lneLudlng adults"

lPerPøps a

ZMetrlc and

eonvereion table ag the back of the book,

lmperåal uníÈs eide by side"
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7 " SchooL Boards be advlsed that, Lf the rep3.acemel:t

of textbooks for goLng metrtc ls spread over a perlod of a

few years then the coet coul-d easÍly be absorbed in bhe

usual replacement pao""u""I

V' INSTRUCTIOÌüAL APPROACHES FOR TEACHING THE METRTC SYSTüirr

A. Conclueions and Tnstructional Approaches

several eoncluefons ean be made from the stud.y about

lnetructfonal approaehes for teachlng the met,rie system.

One concLuelon 1s tlnt teachers who felt successfuL i.n
teachlng the nretrLc system were involved fn the student
aetivlty oråented approech ûo teachirrg the metric system cf
me&eutrement, There w&s a general feellng among teachers
thet' lnvoLvl.ng the chlLdren in actuaL measurement was a -:/ery

effeetive nrethod of learníng the mebrlc system, pLaclng ihe
emphasfs on aet,lvities which caused chitdren to nthinrk

metrfcn was strongly recommended, Al_so, teachers reported
thab chlldren thoroughry enJoyed measurement actívftles and

learned the properties of bhe metric system through these
actÍvitles. There rdes a general f eeling that, measurement

ln fact could not be mtaughtn but that ì.earnlng to measur€

was a gradrea} process relaÈed to the personal experÍences oL

each lear¡¡er" untiL a learner has had the opporÈunity to
experf-ence fn concretee comparative Èerms what a grarne

lTextbooks
years, If a lead
replaced without

generally have a tife span of four to five
tlme 1s glven t,hen textbooks ean beeNtra eogt,



125

klLograme metreu and lltre ar6, they remaLn meaningLess

to hfm,

SecondS.yu teachlng the metrlc system through coil-

verelon from the imperf.al system or vtrce versa promoted

confuslon and eyen dtsllke for the metric systero,tr Teachång

the sretrle system by reJ.at,lng 1t to the impertal. system

appeared to be a very unsatLsfactory method of teaching the
metri-c system and did nob cause learners to ffithlnk metrtc"m

Tt was strongly suggested t,lÉt teachers do not try to teach

the metrLe system through converslon probrems or to teaeh

conversíon factors" The meÈrfc system muet be taught as a
system by ftself,

A thi.rd concluslon, which ln par& comes from the f$_rs-b

twou Ls thag e carefuL selection of fnstructional materials
Ìras to be made before adoption fn a cl-asgroom" Teaehers

ehould not ptrrchase materfals which encourage conversion to
or from the irnpertal system, The materfals which shourd

be purchased are thoee whleh encourage the wthj.nk meÈricrl

concept and presenÈ the metric system as a sysbem ln ltseLf,
ïn the fieLd of geographyu lnsbrucbors and learners

wlLl have to go through a elmiLan process as deserlbed foc"

other teachers and students to become proflcient þrith the

metrlc system. The maJor change for the geog^raphy teacher
w111 occur when geography textbooks are pubrished ln metríe
unlts ' Before a goo¡¡raphy textbook using the metnlc r..lnl.te

lF*or lnterviews wl-th &eaehers 1n EngLand"



5î,/
.!-¿o

ean be used effee€lvelyu howeveru both teaeher and }earner
wil.l have t,o have a sense of Jud.gement, appreciatÍon¡ ând.

understandlng of the metrie unlts as they are used in ühe

fleld of geography.l

B' Recommended Guiderines on rnsbrucbional- Approaches

The followfng recommendod guidelines, on insbructio¡ral-
approaches for teachlng the metrie systemu have been
developod from the study described ln chapters rr to fv.

L, Tl'@t l-netrr¿ctors be encouraged in thelr teachlng
to emptnsl-ze the J-earner partictpant acttvities ínvolvfn¿5
the use of metri.e measurlng clevices and actual measurements

uslng metric unlte, The emphasf.s shoìåld be on bhe mthfnk

metricm concept" Aetf.wfty*based fnstrue$fon shouLd, be the
foundatlo¡r for inetn¡ctfon of metrÍc measuremenÈ at alr
levels,

2^ That lnstrucbors be

lng the metric system throtagh

or conversfon problems"

3u F.llucators be advised to select those mebrie te:rj:.-
booke or metrlc instructlonaL material,s which encourag@ the
rrthi.nk metrfc?r concept and whlch teach the mesric system ae
a sys&em Ln Lt,serf " lHueators should be discouraged from
purcÌæsln6ç textbooks or other fnstructlonal materiaLs whåcl,i
are Jus& transla&ed fnom f.mperf_al units,

strongly díscouraged fn teaci¡-
the use of imperial conversion

lAppu"op"iate
accon,pllsh thLs for

ín-services should be planned tothe geopgaphy teacherà*
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b" Deprtments of, Educa8lon be requested to lnsbitulc
a system of caealoguJ.ng and cr*ölcaIly evaXuating eoÌTrrnêr"c-

lally produced lnstructlonal materi.als as parb of the

educational progrem, Materlals and partfcularl-y audio-
vísuaL materl.aLe judged bo be @speeS.ally valuable should be

made readlly available through a provínciaL departmenË of'

edueation llbrary"
5" That purchasers be advised bo make a eareful

selectlon of mebric neasuring devices in order to check the
aceuracy of commerclal equlpnent,f

ThÍ.s study has not developed the type

neeeasary for Èeachers ln specialfzed areas

through the baslc ln-servÍce, Erren in geography this
not been atÈempted ln thLe paper and is therefore open

furÈher st,udy and deveropment,3 perhaps another atrea

VT" AREAS FOR FURTHM STUDT

lTn. hgland examples of commeretaL lrt,re containerswere on the market which aetual-Iy held only 9oo mlirllltou",,rn other Lnstancee ir was found .ütat ttre gliaáuatloñã-"n
YolYme f""pugfty). containera was vgly approximate" Legts-latlon bs elncó been -paseed regararåg äðcurâcy;-sarãty,and msthematl"cal soundnees,

-Zrndusgrla] e{tp, home economfcs, sclence, maÈhemat,tc-soclal sclencesp end búsiness courses,
3Espeefal-J.y t,he deveJ-opnent of in-servi.ee programs

teachers_ J.r-"e prlor to the introduetlon of s¡etriä tä*euon .,è
Thle would be the developneilt of an in*service p*og"u*after the teachers had aireaay parttãïpatea in the basl_cfn*serYíce "

of, 1n-servíce
2 r{ho have gorie

has

to

of
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fun8Ìrer study 1s the whole subJect of measurement in
geography as L8 {s presented at bhe present tl.me" To what

extent do learnere fn fact understand the concepts of
measurement as they ane presently being p,resented fn most

geography counsee? Geography teaehers use a great many

measurement comparisor¡s wí&hfn thefr courses * öo what

extent are these real for students nowe and to vrirat cxtent
wL}l &hey be reaL after metrlcatfon? There appears to be

a need fon further study 1n the w'hole area of how measurê-

ment fs belng taught 1n eehool-s"l Perhaps t,he opportuniüy

shouLd be taken et the tfme of metrlc convetrslon to ínvestl*
gate thls are& and make reconmendatlone to curriculum
plannere and deveJ.opers,

VTT. SUMMAR,Y

chapter v tras outllned conclusions and recommended

gufdeJ.lnes fror¡ the study for imprenentation, teaeher in-
servlceu publlehing and seleetlng textbooks, and instrue-
tlonar approaches, durlng the changeover períod from the
fmper{a} units of measr¡rement to the metric units, These

concluelone and reeommended €ptdellnes have been dÍreebed
to educabors 1n general and where\rer applicabJ.e specffic
guideJ.lnes lpve been dlreeted to geography teachers" Thls

1M,0. Munphy and M.A. Po3.øin, nA Rev'few of, the
Researeh s&udfes on the Teachfng of the Metric s¡¡stem m

Jor¡rnat of Edqge_gåg¡ret Sesegec,h" (p.ur""*l- lg6g,t",-ó;;' 26T _
t there aie nrêfátively fewreeeareh etudi.ee ln the area of measurement,m



J";')

study has emphasized only the early stages of metrfe eoñ-

verslor¡ wtth regard to teaeher fn-servfce and þras no&

attempted to develop bhe klnd of in-service necessary fon
teaehens in special.f.zed atreas, The study has suggestod

that furt,her sÈudy needs to be carrled out ln the area of
preparj-ng J.n-eervlee for speciallzed teachers and also in
the teachlng of meaeurement 1t,eel,f 

"

The fundamentaL concept underlyf.ng all impl_5.ca&ions

ls tMÈ of making a dLrect transfer to metric measuremen&

wlthout the use of converslon, dual llstfngsr oF any simílan
mhalfway house solutlon,r? rn short the beslc coneepb is bo

thfnk metrfc,
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APPENDTX B
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I' The Board sharl facLtitate the transltion from the
use of existlng systens of weight,s and measures in the
unlted -Kfngdom to the metrfc system on the assumptfon t,hat,the end of_ L975 should be t,he üarget operatlve dåte for alLprovlaíonal programmes, wfth the g'ualiilcation that" if thfsd3te prroves to be unreásonabre for any partfcular sðctor,
lhu programme for that sector may aim-aù an earrÍer orlaÈer date,

2, In partlcular the Board requf.red:

&" to examine fn eonsurtation with such organÍsatl_ons
and pergons as the Board consider approþrlat,e theproblems Lnvolved in the transitionl

b, to advise the responsible Minfster on the
þnllcatLons of the change to the metric system
1n eaeh seetor of the ecónomy andu so far áspraetfcabl-e, the costs and other óonsideratlons
lnvolved, "lncluding any legf.sl-ative changes which
may be Judged necessary;

co to make generally avatlable fnformat,íon and
advLce on the co-ordinatÍon of timetables and
pnogrammes for the change ln the various seeÈoc.sof the economy;

d. to furnlsh to any enquirer lnformatron and topubl-lshu whether by ddvertlsement or otherwise,such Ínformatlon aô the Board may think usefut'for famLllarlslng the publj.e wlth the metric
eystem;

A PPE$IDTX D

þIETRTCATION BO^{RD;

TERMS OF REFERENCE1
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L97Ou (London; F{er
P, L33"

Mebrfcation Foard Report o GofnLl{eÈric : ProgreEg_ l¡i
MaJest,yus Stát
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Bo to ensrrre that the relevant educatlonal Ínterests
are kept, fully and contlnually ínforrned of plans
and progress for metrlcation;

f, to make investfgations and surveys for obtaining
fnformatl-on reler¡ant to the performance of any
sf the dutles of t,he Board;

g. to glve euch asslstance to the Governmenb as
DeFrtments may request 1n conneetlon with the
pneparation or amendment of any leglslation
needed to permft the wider use of the metrÍc
system; and

h" to gLve such other asslstance as the Government
may requlre ln the implementatlon of Governmentpollcy on the adoptfon of the metrJ_c system"

3' The Board shalr-report annual-ly to the secretary ofthe state for Trade and rndustry on t,he performance of'thelr dutLes fn a form suftable- for publicatio¡r,
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MEMBERSI{ÏP AND REFNESENTATION ON THE COMMITTEE TO STUDT

A¡üD TNTRODUCE THE METRTC SYSTHV1 TN MANTTOBA SCHOOTS

Peter Luba

Bl-11 Sopnovfch

Ken Armstrongç

Don E1lf.ot,

Harold Grunau

Bryant fhsker

Joh¡r Lohrenz

A" Roy Low

Harold May

George t*ltek

John PsnkLw

Dan Roberts

tsob Rodgers

h{athematfcs Curriculurn ConsuLtant and
Chaírman until February L973

Science Currlculum Consultant and
Chalrman from Febrrrary L7TS

Represeneatíve frorn t,he UnLversft,les

Chalrman of t,he Manítoba government
Standards and Metricatlon- Committeeuntl,I L973

Representative from bhe Faculty of
Educatlon from September fgn
Representatíve of school, administrators
Representabive of soeial sclence teachers

Represeltative of Community Collegee andUnfverslties from Septernbei Jg73

Representative f,rom FaeuS.ty of EducaÈlonuntil September 1973

Fhysfcal FÏlueatlon Currlculum Gonsultant

Representative from technieal andvocatl-onal tralnlng
Representatl_ve from teehnleaL andvoeational tralnlng from September LgT3

Representative from the Communlty
ColJ.eges untfl Sept,ember Ig?3 ¿

Representatlve of elementary mathemat,ies
teachers

Secretary and mathematics representa&Ír¡e

1&3

Georgírra Samuel

Bånl Solypa



Þrl Wernlca MathemaËlcs CurrLeuLum Consultant
from Septernber L973

IeabeL WettLaufen Home Eeonomfes CurricuLum Consui.tant

Vfcton Wfeler Representatlve of secondary
mabhemables teachers
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LTST OF ARTTCLES REVTEWEÐ BY THE COPTqTTTEE TO STUDY AND

INüTRODUTE THE METRTC SYSTEM TN MANITOBA

SoHOOLS DURTNG THE FAtt 197Ï

Blnyon o frÏ, ffL, E,A * ? S Are Reluctant
Edueational Supplemeng, July

C1arke. F,J"
f,eveI, n

A PPE}¡DTX F

Crane n,Peverly, _ iIþç Motries are Coming"n Grade-_Tegg_hegl,(February 19Zl) : 88-89.

Helgren, Fned oJ, nrhe MeÈrle system in tþe Erementary.
Gradee.tr The Arftþnetlc ieache¡" (May L.g6il;
3t+9^353, 

v

Hyeke JuL" nMetrj.c sysbem and Buslness Teaeher,n BusinessEducatlon WorLd, (June L966,tz L6^LT' :-a 
--

Kell,awaye F'w' mJust a Fevr ldords of warnfn€"r? Times
EducationaL Supplement" september 5,"Í969ffi e4.

Lefgton, .D.8. ?rweLr-Ènodden pat,h to MetrLcatfon" culsenalreRods'n rrmes Educationar J-r¡ppremen.L, 
-Ã"s"sð"2?;"1g-6g 

"p" 18,

Mayer r^-J:- æMetric syetem Dever-opnents,n schoot selenceMatþematLce. (March 1964)i Z?I_ZZ8,-
McFeeu--EmT E" trEducation in Deei-ma1 currency and theMetnlc syet,em: A Report, on Great, Brltalnos proereesin the Elemenrany sðhoors,lr set¡oõ1-sôiä*õ*"äããMathemat,åcs. (oôtober 1969) :ffi
Mlllsu,f :, "Ihu Yqgl{. Revor-r.rtlo'r,m Fonqcaet Horee Economåes"

Lg6g "

offeparllg foç D Pry ar- Loeal AuthorJ.r,y
Tlmes Educatlone].-å'g¡pågngngu Septem6er 5 up,:ä%**--

Ll+5

to go Metrle,?t Timee
10, I97O, p, n6;-

Murphy, M:On &nd Polzlne M.Å. mÂ Reryåew of the Researchstudies on the Teáchlng of t,he l,retrtc system"rì 
-

Journal, of FduearionaÅ*geeggågþ, (reUrúãrv--íçOgl,

(December fg69lz 28.



ObenLi.n s L,C, mleteg Teach the Metr
Use*?t The ArlÈhmetfc Teacher,

Sehless_l.nÉTeru PhyLj-f.e Eu and Kennedy, Barbara M, mMetrLe
Meaeurements 1n Food Preparatión"n Jot¡rnal Home
Economf es . (Febru.ary L96T ) z l-20-l23;:--

streng,, Eweì-yn, nMe&nlngful Metrfc"n schooL scr.ence and

swane M'0" nhperlenceu Key to Metrrc unt& conversion,r
The Setence Teaghèr, (November l_920); 69-7O"

Tlmes EducaÈional supplement" Action oR MetrÍcation"
(September f968) z 6QZ,

Tfmos Educatlonal supplement, Deeisron to eo lvlet,ri.c.(January 2L, 1966): L6Ï, - -- q:..----::=;e

Tlmes Eduea8lonal supplement" Megrlcation and Declmal-lsatlon" (September 5, L

T{nee Educatlona1 supprenent, Those Dammed Dots"(September ¿+u 19ZO): 2Z*3m

Måthema_glce, (May- 196[ ) : UZ].'!+ZZ;

1e System Throueh IËs
(¡{ay L9671 z 36 "

Tímee EducatlonaL Supplement"
(January lOu fg6g): 69,

Treuttrnansdorff , A, r¡oraftsman and seavangen wlthMetrLeatlon on Hls Mind.n Times educatfònal
Supplement. (July l8u 1969m

Vlckense JuS, nThe Challenge of Golne Metrlc,n TLmesEdr¡catlonal Supolen,enií- lscnr.oñhop q io<offi

1lÞ6

weetmeyenr_Paur and McAda, H, nAwkwards and, Other units"n
The sclgg-9__!eap_het, (March 1gó6): 62*65"

**ror Concepts of Measurement"n
The fnsrrqer,or" - (AþrlJ. 196Z)z 3?*i,bu-- 

---'--'

We Musq Think Me&rlc,

ement, (September 5" 1969TT%,



tÏST OF VTDEOTAPES VIEWED

The videotapes listed are available from:

School Broadcasts Branch,
Department of EducatLon,
2 lts.*IlÉI P-o_rtage Avenue 

o

Wi.nnf peeu @niúoba 
"R3C 0V8

L" Llneer llleasuremenË

2" Capclty and Volume

3, Welghts

Ia" Thfnk M€tri.e

5 " The Bfg Clnnge

APPEN¡DTX G
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LTST OF FTI,MS VIEWED

The fflms are evallable as follows:
L Vfsual Ectucatlon Branchu

Qgparggqqr of Educarion,
2LleA-L183. Portage Avenue,
Wnntpegr [fla6{6e5¿ 

"R3C 0V8

1, Metråc System

?, lndustry Goee Metnlc

Il. Brlsl.eh Government Offfceu
þry^y3 Broadvray Avenue,
W3.nnlpeg, M.n3.toba,
R3C 0Sg

1, Keys to ffetrication Serfes

a @ FJ.annf.ng Metrl-eation

b" Ftusing j.n l,Ietrie DesS.gn

e o l4etrlc koductLon and ïnspection
2, Dlmenelonat Co*Ordfnatlon

3" ïndustry Goes Metrle

APPENDIX H

LÅi8



Included ane the aetlvj-ties for length measuremento

mass measurement, eapaclty measurement and temperature

measurement from the program Introduction bo the Metrfe

svstem deveJ.oped by the commlttee to study and rntroduce

the Metrf,c System ln Manftoba Schools,

ApproNimatel.y 2l mlnutes are required to complete

each of the aetlvlties for:
aø Length measurement

b" Mass measurement

c o Capaef &y rneasurement

Appnoxf.rnateJ-y 20 mlnutes are requrred to conplete the pre-
teste temperature activlty and the post*test, Normally a

L5 to 20 mlnute lntroductlon is glven before the workshop

Actxvl6l.@s are begun, The pre*&est ts usually glven before
the workshop 1s fntroduced and r-e used basically as an
wLnterest gettenm, The tilorkshop ls ltmtted to approxlmately,

Jo partlclpnes w{th Lo worklng at each table for z5 ninutes
and Èhen movfng on Èo the next table, particlpants work ln
groups of two wlth a resoure@ person at eaeh table to answer

questions and eNpJ"ain dlff,fcuLties"
The secÈlon mGuldel-rnes for conduetíng a Metnie wonk-

shopft fol-l-ows the Activi&Lee,

ACTTVTTTES FOR THE METRTC WORKSHOP

APPENDTX T
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'l'lri:; :;(r(.f io' i.'clrrJ.:r .Lirc: ¡ll.¿lsr¡rclitcllt
ol't1r;l'nl ity o1't,ì;:tr:riitl ol: ilro lì()ilsuro)iì(jjrt of tn¿tss,
Itlir:;:; , r.,rll ich Ìît'rllr illr; tlrc sltìì(: lrr.tl,ivhct.c ill t llc un.i.vcr:scr
i.s r,ì,.1¡rsrrlrccl ilt ruliLr; ol'lni1Ii¡1r,,,u,,, grlitns, l<ilogr-arns,
¿rn<l rllc:t.t'ic ton:; -

f n ovcr),r'llr¡, 1j Íe, trr¿rss, ilnil rv,::i ght arc
ol tc.¡i uscd j.n1 r: r'cJtínlflcal)l),.

ilqss iit-{sir j;ìí ; 1ij if

lVci¡1ht i:; tlrc lrtclrsurcllrc:lrt of the ¡lr.irvitlr_
t: .ì 9,,-, l. f-o ll: c (-) jt íuì ttlr j rrct. ;r.¡l<l virri c::; rvi th
lot:;l 1..i ol.l .i n 1 llr.: ullivcr:;cl . h'ciglrt .i :;
ntc¿t s;u l:ccl i ti l.lr-:rvt.r.nls .

'l'o il. 1ustll'tc ¡¡1" ílltovr:, a onc ki1<l.e.r¿u:r
Inirss otì 1.hr, t:lt rl Ìrts srrI..l:r¡c.cr .i.s ¿rc1.c<l
rr¡ron [r¡, l 1i rlr.r,it-trt j.oil¿l] íorcc of. ir¡r¡llr.rx_
inr¿ltcl)' g.¡J IJr.'rvtons.'l'llc l;¿rr¡c kilo!irrrrn
ntir1;s otì t-lrc: nrctonrs surflrt:t: i s actcrl ulloir
lly a grirvi trrL iorritl f,ot:c:cl of. n¡;¡-lr-o,r iur:ric1y
.1 .6 Ncrvl.orrs.

I'hc fol l olv:irr.rJ cxarirpl c clist j ngui shcs bc_
trvccn tu¿rs:; irntl rr,tr ight. 0lrc kì 1o¡¡r'atn of
potatOCs t)ì(iiI:,rrrod b¡' nrlss (ltlr iance SCale)
tr,oulrl bc cx¿rct.l y thc saìrlc cl¡inti t1' 6¡
l)otírtocs c-. 

j tlrcr c;n the caltli rs sur F¡rcc or
on thc Inor)lì t s; su¡facc. S j:lri J arly, g . B
Nr;w1 olts of ¡tot.i.rtocs ltcílsr.ì1.<,:d tl¡, rvcì¡llit
(spri ng :;r-:ir l cr) rvorrlcl bc ollc k i lo¡1r-rru lrrass
c¡ll thc: ci¡r'1.llts :;ur.facc, ìlowcvcrt, it rvoul<l
lrr: ap¡rrox i llr Lcl y :; i x Ici l o11r'arn:; on 1.hc
¡ttt)<)lt t s st¡.rl'ilcc:.
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lncil:;uriììlì
Irra(t i ì('(.

J.n :lun:llrrr l')', llc)cíìu:;c: ír

()cL:til':ì ()tt tlì() c;r Ii ìlr:;
t.o Lr:; <.: t ll rr rul i t l. ì J o ¡rr:

[:'("'J

lu, 

,,,,.",r (1,¡,)

[::i'

U:;,jd i¡t lllt'ít:;ttf iÌìi,
:r¡rtt¡trnt:; (>{t ll;rss.
l,h¡llln¡tccrr [. i c¡r ] :;,

Itttt-r1;¿ ;1 L¡ c¡:lì o,r
:;ru'f'írcr,, it js c()r;tiroìt

irìrì \ic i r1iri..

l.f sc<l i1) )rìcí: :luli nll
of ¡ilrrss . t:..:luìrll l os;

celc¿t.l.s, Irtrt tcr.
Llscci jn lrc:lr srrr-in¡3-
of. llass . ()):irmlil e-s

appl cs .

Usercl in rrc¡r:;rr.rinr¡
arnount.s of lrir.ss.
'i.r'on orc.

r63

cxtlcllcly
cx;u;i¡r1c.s

t¡ i. t ¡r¡:r i l-.r .

srnlr I -l ¡lntour.rt,s
- [r¡c¿r ]if¿l:;t:

1 it,-'¡.,.-'t i.ìlìtoutits
- l)()ta.toes,

Vc:ry i lrr:gc
e:xlrlrrpJ cls - coal

C.

olf 1l III l\,lI;'1'lìlC llN I1'S

1000 lrillj¡1rar;rs - I gram

1000 grlirrìs = 1 ki logrlrrn

1000 hìlo1lr:.rrn-s = .l lnotric ton

'l'lic lnatcri rrl s listccl a.r'c for t.ctr 1;coit1c
(f i vc l{Toul)s of trvo) lvorlt irr¡1 i.n mass tncírsrlrclricllt .

I-
5-
5-

10-

Ìilc-.1 l: ic lllrtlllooin sc:a1c
(iortt¡rlr::;:, i oll -sr:l¡-ì c-:s r)t' lllr J ;lnr:c :;calc-s
Sc:t :; o f- lrrct l'j (: h,(-r i ¡lrts;
I)l lr:; t i c :.;c.¡ulr lc I i.tlc r'.onl ¡t i llcr-:;
(lillrrltrrrl c:cl in lnil t j"l jt.rc.;)

!'7



- I' j l:ì1. ic lìc¿t :irn" ilrri c-i¡|:;
- lilr r:rr t ol r'i cc ( r:: i n in)Ltll of th lr:c

I .i t lc:;)

D.

l)r'ic,tl hc¿urs (rl.i rtìlnr-¡nt of tllr',:c:1iLlcs)
I){r1 ;¡i ¡1.'5; (lrr inilturrt rlft tr.;o ìlì lolir'arls)
Slrr l1 (tuiniruruir cl{' one' ltì. 1o¡1t'trrl)
0r'lrtt¡1c-s or lt1l1.rlr'5 (ntitr.i tirtrttt o í: trr'c1vc)
I,rrr'!lr-: t.l icti c)r)ir.r')¡ or' lar'¡ic lrook

lìc¡ltcl :; c:t-- t
nrclll .

1. l'í dl< u¡t üi1"t''í.c,us
tt.¿,0ilf )(!t' oJ' , ¡rttttt::
t,tc:'í. r¡ I t. L'l

i orr:; A arlrl ll o I l\las s Ilclrsrr]lc-

16&

tnr¿l;t, í.. c: t¡t:'í.q7t. L::
r.tt' cat:lt. llhct L;

und c':: l.i.n,t.tc the
i.s thc o.c buaL

1
_l

.l ¿)
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l';:¡l.'l.nrci l;rt Åx l;t.ta'|.

it't: 1,',t rtt,t. l.t

3, L+g estí,trtcrbíon. Ìil(?asl,tne oart tVLe J,olLctt.i.ittg lttttt.ioits.
C|Le.cl< ryour (t.ceuraary.

(ct) 0nc í<'i l.ograrn of oranrges (o.¡.tpr:oæ.t.t¡rt(;e'L!/)

(l)) 0nct /:'il,rterant rsJ' t;heaL oï' j".i.ce

(c.:) {)00 grans; of cfuiecl L¡crsn:;

(d) 2!,Q r¡1't¡¡¡' of caLt.

A c, t, u.r.t'1.

r6v

4. Wlric'h'i.s l;\tc beL!;c:r, buy? (C'hc:c:l<,y'

(a) il(,t0 Jrunts ctt' ;ian at 60 ce:¡tL:;

L l<il.ogran oJ',.j<nn at.. $1.50.
(b ) 1 lt'iLor¡r'r,an of :,,:.t,.-ta.r at 40 c:rrLl;t 0l?

2.5 l('[Lognnns L:¿L ü | .10.

)

0tÌ

4l
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'l'll i'; :;cct..i on ìllc lrrr-lcrs tlrc rrìc;l:;rrlclncll t rtf
Ji<¡rrid ccintc¡rt.i n a contlr.i.llcL ol'cí1 t)irci1._y tnc'a:;ur.,:-.
litcrrl-.

C0ltll''l0l{ Nflll'iìI(; UNI'l'S Ol; CAPACiI'\' ¡lliASURl;llliN'l':

l)

iii

ll.

Us cci il) rtc¿isuri nlì sJrra

1i qu id:; . ex¿Ìnl) I r:s -
sol't rll:iuks. (I n1 ..

lììit,^1'IoÌ!sil I P 0I Ì,ït;'l'll.lc uNtT's
IrllìN'l':

t-_

169

Usccl ill lrrcasut'illg (-ìolìrìlcn ílr)ìounts
of 1j <¡ui.cl..; . exrrnrpi es - nri 1k,
gasoJ irrc, paìn1 . (1 litr-c =

1000 cnr:l)

c. hroRKSitOl) NtAl'HìIALS:

I'hc n¿rterials ljst:cd ale for ten poople
(fj rrc glloup-s of two) wclrki.rrg in cepac:i t)' tììeasurc;rtcnt

5 - Scts of plasti.c lnetric 5¿r'irduatcd
contaj.ncrs - 1000 nll, 500 nr1, 100 urL,

I000 mi ll i l it-rcs

1 cn,:i¡

IN CAI'^l,l t'l'Y I'lLi^StJlìL-

5

5

5

5

5

5

5

50 nt1

P1¿¡sti c fullll<;ls
Pl a-stic lrìcrc:;rrr. j ng tab l cspoons
l)lastic ìrìcí.r:;rrl i ng cull:;
Non-grltlr¡rìt r.cl contír'i ncls
I)llt:;tic tlrblc jrricc colìt¿r jncr:;
Orclinll'¡, tv¿r tol' glirsscrs (p.l lrst'ic)
Sioft clr j nli 1. ins (ouncc l ¡rbr:1 covcrccl
or rertuovcrtl )

43



5 - lìl,rrtilr'-si ur-rrl -.rol't dlillli l¡ottlcs
(olritcc I ¿-r llr: L t:clrrol'ctl )

5 - Ilc i, r' lc illt(ltirt i r-'rl s¡'l i rti'.r-r:;

l'ioiìl.Sll0l' ;\il'l'lVI'ì'il;S'l'O'ìii I l,lK iiti'l'lì I(l :t).

Iìc¡rcl scr'.tjons Â lllrtl l; of (llrPlt:iti, iUc:¿Lsrrrr:lirc:nt

i't,tt.LI, ùd.)'Lt)Ìt;.) uttk.)LutL:; ctj' tr.)(ILC:t i.izir¡ cl tl?i!-(ti"ct,-'!t¡it'LCd
(:()tÌ l.Jí.1 rct'- 1,,';: t í.tnal." l.i,r' ttt.il:ìf ¡t:i' rt.l' t:ii'1./.it.'í.!:i,i:;:

1.

, ln each ctt' Ll'tr fo'l.Louí.ii,t at.tl't.uití.c:t;, J''i.t"st
1,,1,:;1.' tÌtiA'l'tt' o"nd'l.hen fLnd l.ltr: act;LLd,L ca¡tdç'í. ¿y.

L:?:l)rlctis Lht: ant::i¿et,s (r.,q i.nC'í.caLcd 'in c'ac:l'L c.t:l;itt'LL;!j.

¡urcc cotllr.rttlr. r

/r: l;t.utl

44
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3.

L72

l','t; l:'i.rnal;e eot'li rtt' L'ltct fo I l.cn't Lnq pot' i,'i.ot1s f'Lt"tl;
en(1. l.lK,.TI c:l'tc,,'l< I )!./ a(: i.i ¿,i l. t¡i,,e $ ur'eïìcTi'i,. .

(a) [1{i mi.l.'1.'í l.i.1z,i¿s

( lt ) I 00 trí.1 l.t''l'í. t.r'c:;

( t: ) !,00 ¡n'i.1,'L'[./.'i Lr'¿:1t

(cl) I 000 rní'l Li.'1.'í.1.t'c:::

trllri..r'tt .1.:; l.lr: lt,'[.[;¿1'' ltr.¡t7!' (()lt,:c]t / )

(a) li 'l,i.l.rt::; o,[' nrt. I.k ril' !t0 r:t:rt.'L:¡ 0]l

¡í1.

t.

6)

/1
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'l'lril; scction .i nclrrtlc..:; lllcr t¡le¿r::rrrclllclrt. clf
tctttplr¡¡¡11¡1'q' ìn tlic tiìr.jt l'¡(: :;),s t.crl lr¡' trs.i.n[1 t]lr' (l<:1-s:ius
thtrrlnotllc't i:r' st'rt1c:.'l'ltc (lclsir¡s tll(jt'lìtotnc--tcl l{its
tìiuÌìcLl ¿tFtcr: ¡¡\n(lr.l.l-s (lcJ:,; ì.ulr (1701- l'/.1 1) tr lìrvcdish
ír :;1. 1'(rnon()r íll(1 s;ci oilti:;i Llo:n Ult|5,¡r 1¡¡ , Srvc,cl lrn. IIc
l).ì'()sctìLeri tllc fj r:; L icl c,:L r-¡l scl)ílr'¿t L.ì.n1¡ thc 1'l-i;cz. irrg
iroint rnrl lioiJ ing ¡oinl. of lv¿l tcr r.¡itìt i 00 cr¡trrL1 |alts.
IìtlllC{;,

tlrc l-r'cczin¡i lloint oJ: rr'¿rtc--r' 0"C

tlrc b<-r i J itrg poi tìt of' rr,írtcrl' 100'(l

ìILLA'l'l0i\l.Sli f l' Olì Cl:f ,S l US 
^Nl)or. .,C

L73

ì00 - - -- 100"C - b<l'i J ing ¡roi itt ol- r"'at er

9C)

tJ0

-70

98.ó

óB

ó0

50

40 --.-/to-l
20 --"-----'
ro---=-ll

t;1

r1
!{
Þ!
!r

1'J - o-"

-t.t o ¡'.)/ (, -
.)(J t,

20'(: -

I ()"(: -
1l"(l -

0"(, --lo
20

-30

- ,'l (')40

noì-r,ì:ì L l¡crcl)' 1 t lri:<lrat.Ll-r'c
lrr:lrrt.i l ul srunr;rcr cl¡Ly

Ìloïnì;r.l ï(trrlÌt t('l,rlìclt1ìt.tt--'e
lrclrril. i l-u I :;i.rt'i;rg. rllr)'
hrit t cl lr t nt¿rx ì i.,iir:r cl c--ns i t¡.'

ltrc¡';¿ ì rtq 1r¡¡j1¡1 of- ivatcl.'

4l



lì.

ììi'lrtì
i\l(:; r :.; tt Ì'(.ìlrì()tì t .

.l n, lic:ttl.i' !ì:
J'rtl-l.tt,ti.t;,¡:
(t¿)

( Ì, )

ì,.i'1 to.ll À it f' lilcrt:'it:'l'ctitirc't-;r'[tr.r'r:

tìtI !. t t' .l'i',.::r.:: : i'l';: ¡

l')al,cr I'r.t i. I.i.rtçl

(c:) 'pf'r:t:t ,,1. )'uottt 1..(:t:¡j '(']'()-l.ltr'e

(d) trOt,tìi/r1. l,r,r.L!l'1.¡l¡1¡t¡:t,¿¡!.,ti''i)

( e ) CIDIt]'¡.t'¡ í'l' t' l.e ouI.:ít't'. d::'í, t.:¡ttltr.:l'ctl.:L¡'c

( J') c:otttj'r',' !.rtl¡'['c, otLL,ii¡ct' ::,:i'¡¡t:"¡'iit!l
tetn¡tci't: Litre

( g ) Tianrt(.:r L ou l..c/octl' 7;(:ttit tct¡''úl;t'tTc

17ou Iruto e:c1)e)'';.c) Lc,?(l

t¡tÌ)(.1',7.1.i.t.f(: .i't,l', eAc:lt Of thC

N,-lt c: 'l'lrc Cc:.1 sirt:; sclllc i:; cl t:rivccl flolri thc l(clvin
sc:lt.l c. 'l'lrc: tc'r'lrt tl.c Ir, iltt dc'l'.ì r¡c'<.l f ronl lìaroll
Kclvitt r.rf l,rt.r-t;l;. lic I ivt:cl I'c:l.t"t:('lì 1t,21 ltlrcl

.l 1)07 ¡rt¡11 11¡:rflì n ivcll'li ìll 1lt<: r'tttrttl1'tllllitì (ì:r, vcl')r
c:itt.'l¡, irl I il'c. llc: litlc:lttl c:cl (il;r:;t'tll'; tlrtivc-'l':;.i 'l y
rrt t.lrc: ír1l(ì o l' c:l c:vc'lr tvllcrt't: lrr: <l i:ìc{)\/ci'cl,.l i ltr:
tlrc sc'corltl llirv oft llrt:l'lrlot[)'ll,ìr)] ì(-:ì. 'Í'ltc l(c:1r'jtt
tclrt¡lcrt';tttlr'o :ìcíìlct li;r:; tìlt: çílllì(ì s izc: o[: dcp.-rcc:

¿ts t.llc Ccis irr:; :lc¿t.l rj, lrttt :;tallt:; at a d j ff'c;'cllt
l:c:J'crl'c'lli:c P<.r i ttt.

L7U

"C
oñ
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; ú

"()

ô/\

oc

¡(r



llr r'rrc'.ll ol' lìlc í'cll..lt¡r'.'illll t¡tti::;tjor';, ('lroo:;c'llli.'iulsl,Jel'
),t)tt 1.ltil,k .i :, (: ot'rcìc1- iut(j IIllcc ¡r <:lrt t:k llt;.¡ l-ll il i.hr:
sJ)xcc pror,t i i1r',ì.

1 . /1 qi,ün 'i t; t.ii..tr,¡u L 11 i¡,t t¡t: í..t/1t. ct -l' :

( ct ) ___ - (r,Ìi rtyt¡t'/.t:

(l¡ ) _ __ . <z i'!'i.r¡t,t

(c) ¡;i.ttt:ri¡'Pl.
( tl ) i'ro'L ûL¿i1\:

2. A t¡lctL.t,t: t't¡ o.Ì.tolti; l:lic lLcl.¡llil, of :
(¿) 

._-_._ a d()ot'

(lt) 
-- 

cL LctLT'e

(a) 

-Q 

clLc¿i.t' s;eaL

(d) 7!01' $?û'e

175

2 hltt.1;et"

(a)

(b)

(a)

(d)

J'r,:i:;;cs u,tld l,c¡í./ t; aL:

__ :j:.t'' (; arxl 21 2)" C

_._- 1 0 0" C c¿rtr.I 2()0" C

_ 0" C aritl. .7 0()" C

TLo b sL.t't':()

4. A tnr:a:;tti,i.1r(l (rLtl) nou'1.r1 hoL.rj al¡ou.l;:

( ct)

(l,t)

((t)

((l)

it ni l./.'i.'l.i l.t,ct:¡

it0 ttti.'/.l.'í L'i. l rr'::

)':0() ¡ni l.l.i.'1.í l.L'¡':¡

tLrt l. l;urr:

49



!;. /1 tì('tt) /,rt7ll l-,i,i',7 t,i t.r¡iti: tLI.,:.:t'i::

(ct)

(1,)

(r:)

ki. l',,r¡t'trn:t

___- ?,0 l:-i. l rt., ¡',.t,n:;

- __, ii 0 0 l: i.'i r', 1 twrn:;

(d) i {;Ltt't':

A trt7.'1. iilan i{i o!.,t¡LLL:

(a)

(b)

(a)

__ 20 
"n,-r¿'h¡,,.. 

/:t"cs 1rir¡h.

_*_ 200 ct:il.1.'i.t¡tr.: lt't:t lrí ::ji¿

2000 t:<.,n1,ín¿l;t,cs It'i jl¡

,
( d ) ____ Tto l; su1"c

Ilt¡l.¡nuL þç¿fu1 [¿:ti¡)(:]''(¿'1.?.1t'e í,:: uix:uL :

(u) 25"c

L76

(b)

(c)

,).)O,t
ôt' ç

- 

- " -u nTJö U

( cl) -._ t'to|.: 5u.t?(?

/i rec¡r.t/.at s'i;3e :;ci!''Í. dn'Lnl< Li.n 7'io/.ds
ctbc¡ul;:

(a)

(1,)

(c)

_._ 1.5 L'í.7.t't;s

I LL LTc

- 
n '., i -'J.^, -.^Ll . ¿ t' I' I/J.'L:il

(l

( d) __ ?to L rnme

A 'l.i.Lre of t,;al;ct' t.tr.:i;1fu; ahoub:

(u)

(b)

(c:)

( rl )

___ 100 ç¡r'ct;ti::

_._ 10 1¡t<ttrtt;

__ J.()C0 y¡rcnn::

Ilo t. :; r.1;1 '¡'

-50



10. ,1 ttt-'t,t l.¡:rt.tl ¡:ci'Lr: i.'!. í:; ¿i¡ci.l'b:

(rt ) ____ l;0 ¡tt'i l'1.'it¡i¡: l t'¿)s l..ott(l

( 1.,) _ _ 1 00 ttr¿.'1.1.í.t;¡,'' l;:r,t::: Lc¡nJ

(c) 
----- 

200 t¡t'i7.'1.'i ¡¡i;:l't"¡'s f,pttrt

(cl) 
_.__._. lot: !)t.!t'e

7'1 . ()i¡r' l.2t:.;ltrtititfztT ¿tt' crtitç|lt :ì!lI'itÌ1
l.¡¿: a.itot¿L:

(a) 0. 5 ¡ril'i'i'1.'i. tt'c:;

(b)

(c)

(d)

t:1, A ¡,t'o{'c;:t::[.c,tu[/. lctoI'lta'L'L ploilr.:t' t,tt-t',gltt:

L7V

*__ _ 1 tni'L. I'¿. Lí I. r'tt

nt i,7 l.'i.1. i. l.t,r:s

__- tL(.)L {:111'c,

ul.tctu'L:

(a)

(b)

(c)

(d)

1I CIOI.LQT,t1

üouLcl

/\la)
(l't)

(c: )

(d)

1 4. 'l'lt(,t

(a)

(l')
((j)

(d)

t: 7 cte,tLí¡rte tres
:c 10 c,:-:n'L'Lmo:tres

* 7 A cr,ti'tí.rnel.res

uc;uk/ l.¡c rtbout.:



1{,. !Ì,1;¿ :.;I.it:tiut,,.! çl' -1.,,:tr.Jl./t in Ll¿t:

r.:¡1r; I.r:i;t 'i.t; l.lt,::
(a) ¡7¡'i.'['l,i¡¡¡¡'I.t1r:'.

(c)

(¿)

(e)

/ () . !'\rc 7.'i r: tL¡.,1. c:it¡:ac'i.l.U of a jar 'í s 0, 7 5
/.i.l.t't::.; , l'iti:¡ 'i:: c'r{,t'i ts,tT errL: 't.c :

(a) _-_ 7 5 tni-l.l.LLi:.'Lres

( b ) -_ -_ 7 5 t:u!, í.c: c:r,Í¡1.1'.¡¡i,t,'[7'r7 ¿

( c: ) 
-.- 

7 . 5 cttLt'ic, ¡-¡¡¿7¡['i.7t¡9 l.t'¡t::

(ri) _.__ z {;0 ni././.i.'Lí.'L.ret¡

( e ) __ 7 500 nrí.'Ll,iLi tres

17 , A <Le.:;k top is 6 5 c:rnt t'[¡¡tr,:tres dcJ"oss ,

TltLs is et¡u.ùuctl.citl: l;o:

( a) __ 6 {'0 n L'|.'l.i ne Lv'e.a

(l' ¡ 
- 

o' 65 r'te['t't-'t

(e ) _-_ (). {i r¡ti:l,t'r:::
(ct) ___ 0. 06!¡ l<'L'Lotncl;t,rtt;

(c) __-_. 6500 niLl.'[.n'::tre.:.:

1B "'J'hr: rt¡t¡tt'tt¡tr'Lril:<'t nu¡nc:r'ic:a'|, J'ttr:l..or':: for
tn'í.'1, l, í " ,.,r,,îtL L, anc{ l:'i.'Lo c¿¡'c :

(o) 1000; e: 100; r 1()

(lt) ().0(t1; :t: 0.01; :r: 1000

(ct) ___c L0; :,: l0t)0; .¡: l0()0

____ riac i.tttt l.r'c

*_ , l:i.l.in¡ic Lt,i:

¡tte'Lre

178

¡¡ie l;t,i.c:
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(,|) __-_í,' -lr)0; t: i0; :': Q.1

( c ) d, )it I i. li) ¡oÌi)

L9. 'i'lLc i;"tct.ct I t i"ilt¡ 1'¡tIil.v'. itrtttl,,: l.l::¿,c1. 'itl,
-í,lu.¿ r¡ir: Lr t.(! ::t/ :: 1..:ttt (:i.! ) .¡'t.'r.,:,'¡ i,th'i.t,'it
L:l:c tlt:¡",t'tt¡.'tJ. ?u,r It¡ ot'i.rl i.r:t¡.[.a it; 'í.1¡,.::

(a ) _ Cc I :,;'i.itr: sc:¿l.r:

( Ìt ) ___ lk:l.ui.n sc:t¿Le

(': ) -- Iicil n''cttitt:i'L :J!t(tl'('

(,1) ___ Cc'n l..t',(lt)e.dc {ì(t(rl.(

20. A at':t,l.a'í.tr (:otil:t,-'i.'rLc,). l'¡rtLtir, 15C0 c,.LJ.;'¿.r,:

c:t.:rtL'i.t¡tt.t l.rt'::; oJ' ¡1 ¿:¿4ft:; !.o¡'ic::: , llct¡t
rrt,'tttt.¡ rn'í. l, l,í.7.í. 1.i,,.;:; un<l 7.'i. L t ,.'t; resit,"c:'|.,'i.t:ely
t,t<¡t.t'l.rl LL lLo'Lcl.'/

1?Ç

(ct)

(lt )

Atig2t9llt¡_

1 1,

2. b

:J. ct

4. e

[;. d

(e)

(d)

(e.)

.l[i0 rní lLi/.i.Lr<':: c¡¡¿cl ]5 7.i.Lt,r¿s

I50() ¡n'i.LL'í.'1.'í.1.i,,'r; ctncl 1. !)

7.i. Lr'(::)

__ 1[j nn.'l.Li.'Li.L.t,r':.¡ o.tu.]. 750 'L'i.t:t,cs

ctlb'ic: c:en'L'!.¡rte'i¡'tt {; ã1'7d L'L'L.res
a:Pe nl¡'L ycT,ctt.elL

don't /<.i¿c,t ¡

6. b

7. b

B. c

9. c

10. (:

Jl. C

1.2. b

13. q

14. It

1[¡. c

r,I
-, .,

16. d

17. a
and. lt

18. l)

19. t¡

,n L



tìUIijt

'i lri:;.sc<.:tion lrlis ì¡crr-rll illclrtr-l ircl lts; tr ¡',rrirle
fclr thos(ì irr:;fÌ'uct()1--.j |.1 .:'llnin¡r 1.o 1ri,(ì íì. s;ilti1¡rr'\iork-
slt<,11 lrllllt'ol;,.ir ill 1t:llt:l¡itt¡1 t|C: ìncrfì'.i C :;,1'-Stcln. It:
l.lrr:: j ç¡¡ l 11, lrt t r'ri:.ni-s 1c) iìr-rs\,icrt.hc ques; L.i orr, 'ri\'hllt
is r'cr¡rri r'(,(l 1o l)Jlu) ancl rlt:r,cl()l-) t rtìiríì;rjnsf'rrl. nlctljc
ttorÌislrop?".

S I 0lì Ctl;;ìijCTiil¡ /i iri::iiÌiC liüìl(Si[P

'l'lr u (lollitri t.tcr.'
ul;c:d ill t.Ìl i:r ¡rrr-illítnì círrl
'[ i t.¡lr l; , {. o r :;1 i rr.l t:n [..s .

'l'ìr<: ¡',ir irlol i llcs
Itc:rril i n1i:;:

18G

lrr: I icvcs l lur t thc írpTrlolrc:l.r
¡t I so bc rrliorl , r^ii tll lncrcl i Jti ca-

lì .

l)¡'Lr-pl irnu irr,11

Or'1lrttti z¿tticxt

l)r'ocedrrrc

Follow-u1r

C.

D.

Plc-1ri rrnrrirr¡1 jnc:lucles both f-Ìrc preJ)¿rl'Írtiorl
of tlicr ins1.r-uctcll as lvoll ¿r s thc llrc:lrrrrrr f.ion of thc
pnrl, ic i.parr1.s 1lr':i or to t.ile t'or:ksholt. lrlc:f orc t.hc
Írcl.Lra 1 t"olli¡ho1l t.he i.nst r.'ucto-t' slloulcl lleconic f ¿rrri liar
witil:

(it) Â ßricf' lii:;toly of 1:irr; ltictlic: S1,';tcrt¡ - rvlr¡, it
Llcglrrr, rvlrt'r'c' i1. llctlul , tvllt:l'c it i:; llc:ìrrg u.;ccl ,
its t[r:vo lo¡rittrrllt to 1ì,r' 1tr-c:st:lìt Irttclllrrt iOil¿t]
Sysl crrr ciJ' lln it:; (fì I ) , its h Lsl ol icrtl clcvr:Iopnrcrrl.
i n (larr¡ltì;r llnd i\J¿ur itr;lrlr.

Plìti-l)t,^NN tNC

rr'i I I lrcr or.rl, l illcs rrn,.lcrLllc

74



(1,) ì', lrl' (i, i\lt'1r ic'r' - a .j rr;til lclr t jon 1'.r' Ílojir0 riìc.[-]-jc,
: i (ì \'íllì i ; r 1' t::-: .

(c) 'j irr: Illtt'ìc: llr.r:1cn - tlrc
<li.r: it;lr I n;11 rllr.. pr.cfixc:;
t t'lli1. io,¡';|,iì, r,'itIi¡ c¡l r:lr
t ir c i llt cr¡'(' j lr t i r-i¡r:;lt i.¡l oi'
ull:i t:t, sii;r¡rlir:i1_¡, ol tÌlc

(d) 'l'lrc'l'llt¡ll:l iilìl'lil0 Cìoncc:pt - lrn.r larrrir.rlrr.lc: of
lii(.'í! :;llrr:rìtclil.[. , ]t(.) colìvr. I's i.ol) l,r:tr¡cc¡) 1.ìtc: lil¡tcr._i.n 1.

l-i;,-.:1- ,,,, iul.-J t-lli: lrictlj c :;1's ic,rrt. Jrorr, .lit tìl.i trk t:lctr..i c:

lr¡' r-r:; j r-rg ¡rcr'hlips [roc1)' iliriL::ìl r.crini:Ì]t s .

IÌroln tll i lr iri.ìckgrourlcl itnt.¡rr'l r:clqc tÌrc i.:rs tr uc_
tol':;lrou.l tl irc: lrLrlc to l)lcl)ar'(ì tlrrì llrrlt.icri¡irrnt:; f.or
t]lc ¿rc:1.rirr I rvi-r cii.:;lio¡r. I)¿Lrt olt ilr.ì :ì l)ïcl)ili';iticln cor¡1cl
¡rlso ìrr: cl o¡lr: l ìrrorr¡tlr snlir(: o1t l llc vj tlctltlrltc:; that alc
l is tctì i ¡l 1 ll i s l)r'()íÌt';lìn.

urr i tri of lrì¡.;t:-:ul-cJtÌr:ut .

irn(l tl)c.i t'n(';rrrìnr¡, tlrc
irll i 1. Of tlr-'it:it.t I (itÌrc1tt ,
i..ìrt: vlrl'i.or¡tì l,rc:lts;rrr(:lrì()1ìt
:ì \'s, 1- cllì .

lì.

'l'lrr: rrr:gltrt'i i,¿tt iou i tr<. I rrclc::; thc i.'vo lvcrtircnt
oL til,,' in:,truc't or Pr.i oÌ' to tltr: ¡rct.uirl rvor-lisltoP. l.he
fol. I or,' inl, :;ltori Lri bc coltsidcr:crl:

Olì(ìr\N I ZÂ'l'IOlrt

18å

(a) hrlr:rt j.s tllc ¡trr.llosc of
un i t (s) of nc¿r:r_lrenrctìt
i lt l lte rvor ì<:;hop?

(b) 'l'iluc: ancl ¡rvlri l¿rblc rooln :;llc-ru.l d bc clc:cjcì ctl -
atnc.r..;Ìrltcrc. :;rr,i 1 rl.l>1c f'ol: 1ìr i s l<j.llcl clf lrct.ivity,
t;llrJ ç¡1,; lrr:ct ¡rrc.l-cr'¡rb1e to ri r_.:,k:;, cíl!; c o:[ nro\¡clltcnt
lor ¡ltrtici¡rlrnt.s, I il¡lit tjrc nulrhr_.r clf irrrr.t.i ci_
¡.rlrrrt:; l)crt' rvot-kslrop 19 pc'r.lr:ril..; 1lr ll.t.1, o.r f crr,cl.
;ln(l lt .l :ìo l ilni1. 1.Ìrc lrLtll;ìtcr- r:i 1t;rl't_ici1.'Lrrt:; 1rcr.t;rllIc: 1o 1('lì or- l'<rrr't:r.

thc tr'olkslrol-l'/ - r,rhjch
i s goi r1g to bc <le alt ¡'i tli
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(.') ljrrljí-icir:nl cr;rrinrittnt - l)l'iìf'c.r'rrlrlc t.o huvc:

¡rlrr'tic:llrlrrri:; l.rol'1. itr tirou¡r.; of 1r..'o, str¡r1llv
c:rtt-irr¡'l¡ < r¡rri ¡rilrcrtl :lo 1lt¿tL r:;¡t:lr ¡tt'otrP of tr,ro ctr-r
tvolli c.;r,rily,, rrriui¡lrtr.'rrt rvil l rl cpcrnrl orl tlìc
rrct iv i1 it::;.

(,1) Ì'Jorksltop ircl. ir¡ ì t. j cs -. s<.: lcct tltt: l{orl(.slìol)
ilcti v it ir.::. i !r:rt rr'otrlrl intc:r',-rst )¡()ur |iu'tic.i 1l.rnts,
rcqu.ì r'i: 11¡crrt to cstirrutl.c fi rs;t - it cau:;c)s titorìt
to tll.ì nll rtri:Irì c, .i n:;1-r'uctol' s]rr¡ul ci clo actir.rj tics
Irc-.fr¡t't: t:ìrr-: lilLrt ir:ipunt:; rlo fliclrr tr¡ :iulke: uecc)ssary
rttocl i lti.cl f ir.lr.s, ctc.

(c) llcr:;t-¡ttl'c'<: ]rcl:s;oilnc1 - I¡trvcr ¡rv¿ j l¿L[l .J c: ¡rt c¿rch t¿tb].c
pLìlr-sc)¡ìltc.l to cljlloct íì.ltcl hc.l p rr,:i.t.li l¡ctrurl acLlvj -
ti cs. 'l'ltc::;ç. Ico¡r1c slrot¡lri ll¿rvc¡ c.)..|cl'icllcct]. tiie
I'tvoll<shc.;¡r a¡rlirorrclr" 1:r.-<.rviously,

C.

'l'lti :; ill,¡ol\¡ci; tì)() t.iol'l(.sl)o¡r act.i.v,itics
thc:nsr..'.1 \¡cs iul<l tr:;sturìc)s thir t tllc ¡tlc--pJ.irnrr ing ancÌ tlrc
o.r'f.íuìizrlt it)n lr;r!'c' I.rccrlr crttrl¡lctccl . 'l'hc i.c¡llorr,jn¿¡ sltoulcl
llc: t:olr:;.i clc t-ccl :

l)lì0ct;t)tJtì li

i_s2

(a) St.¡rtcrtltcrltt oI ltirrllo:;c: - :lcLu¡t] Itt('ít:ìu.t'()r)ìcllt in
t.lrc r¡lr: 1 ¡ic -.:1,:;f crrt, c:;t illr:r l'cr fil':;1 , tltÌnh nrctr'ic,
rì() collvor':l .i (irr Irctlrr .l rrtpcrilrl. Siyst.crn"

(b) lìxyrJ.lnlrt'ì oll of. ¡r,rocccl Lrlc - h'olîl( .in gloup:; of
two, ¿unot.ntt cl I t irnc , pcril,rl)s u:; c ir qtrcst i onna.i.rc:
iìs a.rì tt ¡ ,11-1¡111r:ìt gcttcl'tt, ctc .

(c) 'l'inlc crlc.r¡tcrn1 - u¡plox.i ulrtc:Jy 30 rrrinutc:ì iiavc ltccn
J'ouncl :,rr1. is ['lrcl-or¡, J'o r' <.'lrcil oJt tllc irctivi ti cs
out-lirt<;tl in this Jrrtttir'¿r rì tt¡rrl <:l'l,or¡it.h Ìrlc¿r t;ulc-
utr:¡lt , 0lt¡rrrcit¡' Iic-.lr:;ui r'Ìlcnt, anrl lilr :;..; lulclrsul'(:lrìc)ntr.

7(t



l). lr0Ll,()iJ IIl'

'l'l l r,

I lì (l

l:tl\';uttÍlg,c..i ol' lllc nlctric sl'st()lt.

Luìi 1.:. rr fj llr<:¿Ìsurcr;lc¡r'[. trsccl .

':-; l.t rl i ::r:tts;:r i oll o Ê lrolv i.'ir11
;lro¡r l:irvi lr,.'c:rì i¡(:(:()ììr1rl ìsirc<l .

:oulci lrc corl::itlclcd i:l ¿t

tir'cìj:rr.l nrrl.ui'c: olt t.]ic llì('1 1-Lc rìystctìt.

(r,.¡ 'l'hc rr:;c' ol' tllc-. llli: l'ì Xc::; ãlild tllci l lrcaniltg.

(J') 'l'hr-. ìntr:t't'c.l nl.ioir:;)ri¡r if nro:'c t.h¡n onc r-ulit of
lltcílsut".:lrr(:t)t tv¿L:; t¡:;c'cl,

itrlrs;l¡i¡r rvìtlljn thc' tuLit oí mcít::Lu-trrtcllt

(g) 'l'hr' :; irrrpl icicy of' tlrc: lnctric s¡'5.¡,t,n.

(h) 'l'ht: rtct-tn'irc:)¡ o.f thr: i:s'till¡tir,rl:;.

( i) llorv crn )'c)u tJr illl< ll'::tl j.c?

R rla
l-ö-3

'l'lrc 1o11oir'-ir¡r rni¡1h1. t,"cl .l- .i.nclucl.e ¿r r¡.i clcotape
f.it L"cjn.0c.i'c:r.r llic expc.r^.i.<'nc(:5 th¿rt tl¡c t.;trtì r:.ì ¡lrtri1,s
ll¿r d r,¡itir lllr: nor'1i::hop. .lt ¿r ls;o off'crs ¿uì cxcc.i Icnt
oJ)F(r'¡'l¡¡¡ j 11, i.O ïcrvi ctç s i-¡1rr if ic¿ìilt íìs1rcc1-s abottl. 1.hcr

lrltr L -r'.i t: -sy :; t r:nt .

'/7



Tl¡e letter lnforms the Superintendent about metrLc

developments 1n education and ls aLso a requesÈ for
resource beachers to attend regional netric ln-services,

TETTER TO SUPER,ÏNTE¡IDENTS OF SCHOOIS

ÅPPEhTDTX J



Province rtf Manitoba
Ðepartment of Eclucation
Curriculum Br¿r,nch

TO: SUP&IEUIINDHITS CF SCFIOOLS

I am certain that you are êrr'êr€ of i,he increasi¡ig pressure de-
velopi-ng in Car¡arla for the replaceräent of uiie rmperial S¡'s¡sn ,,.¡:-tir the
þfetric Systen. Àssociated nith the conversion to the t,ietric Sys.Len in
industry, is a parall-el ¡nove¡nent to s'uanciardize Lhe nurrber anC vari-ety
of ¡naterials in a pariicurar fierci. Bccause oi' these two iaclors, it
is e:<Lrenely ciifficul-l lo c.leternúnc a dale for the final conversj.on to
the I'letric SysLe;l of incìusLry, consur.'ìer goods, ancì cther areas r¡hich
&re concerned rvith lleasurement, Ilortever, :re can predict firstly, that
students t'¡Í11- be operati-r,'-1 for tLre ne;;t, r'e'rr years :¡r a r¡orld which uses
a dual syslen of neasut'elr:cnt; and secondly, Lhal siuclents prese;itty in
the interrneciiate school will- be entering a ¡net ric r.rorlcl aftei. graciuai,ion,

a Deparbnent of Eclucation comnittee has been active in
attenrptilg to proviCc ior the introCuclion of bhe ìie*,.ric System into
l¡snj.Lobs school-s. rlcsearch concernirq the i-nLrocluction or- the liet,r.ic
Sysl"em inLo other cou.nt,ries indicated. Lhe io1_l-or.ring:

1. The major cij-fficulty occurs in i,he un-rearning of the oiti
systein rather 'r,han the .J_earnirg of ihe i.-eiric Systen"

2" Teachi¡g conversion fron one sysLen bo anorher shoulc be
elirninated.

3" Yourg students generally have litLl_e diíficully if ihey
are introcluced to the ilebrj.c Syste;:r b;'r:.eans oí a I'hand.s-
on approaci¡r, whicir hclps the suudent to becoine ianiliar
with or 1,hi¡rk in l.retri-c luri'us. Aciults lend to have r,ore
difficul-ty i-n changi.r:g frorn the use oi o¡1e sysLen to
another"

During the pasL .Teer, '"ire i,lelrication Corulittce has ievelopecr
and testeci a neL¡'ic boolll-ct, 'rj-Ccotape, amJ. ',;orkshot. 1'he :nai,er.ials and
trorkshop are ir¡i,ended to be a rarL oi'an in-serwice pacÌ'-:ge il lire irair...rlg
of teans of resource persotrne.l_ i¡cm cacir scìrool di-,.isicn,

1^\PI F\h&vJ

Robert Fletcher Bui lding
411 - 1 181 Portage Avenue

Winnipeg, N4anitoba

R3C OV8
Jwle 21, 19?3



FAGE

June
- à!

"i-öö

On the basis of their research, the ìletricali-on Conrnrittee has
proposed a næthod of introducing the l.Íeùric Systen inlo l,laniLoba schools"

ÞTAGE oNtr:
During stage one, workshops will- be conducted to train tear-s of
teachers from each school division to act as resource persorrnel
in their division, ('t'¡ris initiaÌ slage coul-d te complefed by
the end oI LTl3 ")

STAGE T'¡fO:
ffitraj-rredciuringtheinitiaIstagewou]'cìactasreSou'rce
persorurel for iire training oi teachers i'¡ithin ihej-r school division.
Complet,ion of this pnase is tentativeþ suggesred for June of L775"

As indicated earlier, the dates are of necessity flexible.
However, present indicabions are that the raie of j:r.roducing the
l'fetrj-c SysLen into Canacia nay increase. l,lore speci,r'ic infor¡nation
re]ative to the i¡ritial sLage .foI-l-ows:

1" A two day in-service for a team of three Leachers fron each
school cìivision r¡ould be helC i¡ each j-nsneclorial region in
the faIL and t¡ini,er of LTl3" ileprese¡rf,ali;es frorn each of lhe
areas of Gracies L-(,r 7-9, anci IO-i2 v¡oulcì iikely be an aivan-' tage" This apÐroaclÌ r"oui-i serve r,o aiscritu-te the load. i¡r
terms of inLrocuciug tl:e sys-t en Lo -v€êcher:s in Lhe ciivision,
Depencient upon t,ire.Lr neecis, scirooì cli.¡isiors nu.y vrish Lo send
a single represental,ive.

2. SuggesLed tjmes and places are as follø.¡s:

2
2L, L973

Regiorl

Northern
(rnis may be

Western 
.

Southern

Eastern
Winnipeg

Tentative Dat,e

hel-d at two pJ-aces because of trave'ì dj_fficul_ties,)

The areas and place for the in-service are Lentative
addition, sotne represenbat,ives r,lay find it easier to
another region"

0ctober l-1-I2

3 " The curricultun Branch rrouLcÌ assune lhe cos'Ls of t,he ',vorllshop
leaders, tccolinltoCaLion for represenLaLive ¡crsonnel frot:r scìrool
divisio;rs, ancl t"hc p:'inteci n:,Lerials _for scìlool divisioll
represetrLalives ic condr-lct Ll'¿ining sessior-,s rvith Lhe elernenLar-¡
teaclrers oi' t,lt'-:i¡' cÌii'isic¡rs "

October 25-26

November 8- 9

November 22-23

December 6- 7

Tentative Place

Dauphin

Brandon

Carlnan

!{innipeg

i{innipeg

only, In
lravel- bo



PAGE 3
June 2j", 198

187

l+" Costs to a school division for stage one would be the cost ofsubstitutes j-f required, and travel cosLs of representatives"

In addition, -,,¡hen divisions proceed to stageof teachers v¡ithin their schools, a metric kit si:nirar
workshops wirl very Iirely be need.ed. such a ki-r rvill
$2m"oo"

Since the nrmber of inquirj-es concerning lhe introd.uction ofthe l'fetric Sysl,em into schools has been increasin¿ r.¡ithin t,he last fei*months, this letter is inlencied to provicle you r,¡i.,h so;;re basic j-nforn:ation
concernin8 the present position and recor,l,:renCa-r,ions of the ìiebrication
Conrnittee arvj the Currj-cul-u:n Branch. I ;.¡oulci aonreciaLe any reaclj_onsthat, you have concern-ing the imple;r,enLaLion of tire ì.ielric System into
I''lanltoba school-s generally, and concerning lhe daLes, wirlúgness to
¡nrt,icipate, anci any problens tirat you foiesee. I ráa1ize tñis is a verybusy tíme for you; horever, any imnedj-ate reac¿ions rvoul-cì allov¡ us toforrnulate our plans ntcre effectivel;r, I i.¡ourd hope to have your con¡nentsby'August l-st, LYf3. liay r take this opportr-ur-ity to t,hanL yäu for 'uheconsideration you are abLe to give to Lhe proposal.

WS: sz

two, or ihe tr.aining
to that used i¡ Lhe
cosN approri-r,rateþ

ïours truJ-y,
I

.N

W. Soprovich
Curricuh¡n Consultant

i/{-4-t



DETATLED OUTLThIE FOR TWO DAY }ìEGIO$üAI TN-SERVTCE TO TR,ATN

RESOURCE TEACHERS TO TE,ACH THE METR]C SYSTM4}

Iu Introduct,ion to the j.n*servíce, (30 rnlnutes)2

1. The fol-lowtng poånts w€re briefly developed:

&ø Offlcfai- Government position

l, Federal Gsvernment - Whfte Paper
11, Frovincial, Government - Whj.te Paper

Standards and l4etrication Commlbtee
Cosml-ttoe to Study and Introduee the
Metrj.e System ln ffianftoba Sehools

b, The Me&ric System

{" BrlefJ-y several reasons for golng nretrLe
1L, Explanat*on of ST unl€s

2, Staten'lent of the purpose of the in- servlce:
as Awareness and famlLlarlty wtt,h the metric

gystem through practleal experienceb, Fromote t,he THIruK METRTC eoñceptco Provicle sufffelent background for &caahens as
resouree peopLe ss that they are confident tnglving fn-servlce to teachers wíthin their olrT?
School DLvlsl-on

3. RevLew the agenda for the two day ln-servíce

APPB¡{DTX K

t58

t
This outlfne was used by Che Cornmitt,ee" Throe

commlttee members were pres€nt at each Ln-setrvfee.
,t-Timee are close appnoxfmatíons"



II Wonkshuop ActlvLties as outLlned f.nn the progrårû
Tntnoduc&1on to bhe Metric Syst,em"*

1, The followfn¡ç procedure sfl&s folLowed:

&@ The programu Tntroduc&1on &o the Melråc Sy n

was hani{ed úo 6'
of bhe progrem vras briefly explaínecÌ"
(7 mlnutes)

b" The THINK METRTC concepb was explafned and 'uhe
parbieipen&s were asked to do the questlores
Cqn Ïou Thårlk Meþq_fc? on pag€s 25*?7 

"

Co The videotape WÞy__Qg*ggtråg? was shorøn,
(25 minut,es)

d, An lntroductlon to the Workshop AcbÍråti"es l"das
gfven ¡øhleh brlefly devel-oped: (15 ¡¡rtnutes)

l- " Identif'ying and showfng the three metråe
unl0s: the metreu the litre, and the grarn

lf, The decimal nature of the nretrfc sys&ern

1lL, The use of preflNee ln the metråc systern

lv" The lnterrelatlonshlp of the met,re, Xif:re
and kltr-ogram

VO HINTS TO THINK METRTC

@ø The proeedr,ere to be foi-l,owed during the Worl<-
shop Acttvlt,tea was explalned " l5-mfnu&es)

1u 10 partlctpants at each table wonki.ng ån
groups of two

1í, Es8fmate before measuríng

l-*i.. About 2l minutes will be spent at oaeh
table

Ï89

Metrtc
ffietråc

The Comml"ttee for
System Ln Mani.toba
Sye&emu (Manltoba:

the Study and Introduct,lon
Sehoo1s, Introduc&ion to
De¡ertmen@

of, the
bhe
Wij"



f , Each of the parblci.pante worked through two
of the followlng acbivfties: (50 mlnueeffi

f, Length measuremenb

1f-, Mase measuremen&

{i-1, Capaclby measurement,

LUNCH BREAK

COFFEE

g. Each of the partfcfpants worked througkr the
followi.ng aetlviby not yet done: (&O mlnutes)

l-, Length measurement

l"f" Mass measurement

1i-L. Capaclt,y measurement

After the eompletíon of the Activltfes
partLefpants were aeked to compJ_ete theaetivlty related to Èemperature and the¡r
eompl-ete the questlonalre on pafres t+g-j|,

ïïï, History and background of the deveJ.opment of the
Metrlc System bo the present SI System"(J0 minuùes)

COFFEE

ågß

ïv. sÈandardizati.on and lts effects on consumer and
åndustry.

a.ø Resource ueed:

f, Metricatlon A

t_-Inf'ormat j on Canada u Metrleat,ion A Guj.de for
Coqsr¡mersu (Ottawa; Departlm Gråte
Affalrs, L97?). Coner¡men Reeearch Reporb lüo, ?.

(60 mlnut,es )

GuLde for ConeumersÏ



lgr

if, What ís Standardization?1

ll-i, F{Lm Industry Goes Me&rle"2

DAY TWO

V, Detatled summary of the ruLes of t,he SI System,3(lO minutes)

VI Supplementary Vüorkshop Actlvlties as outlfned ån
t,he proÉ{ram Tnlroduction Èo Ehe Ìqetríc Svsbern"
(10 minutes)

aø Each-of the partlclpants sdorked t,hrough &he
supplemontary Workshop Ac&ivities :

l" Area and volume measurement,

LL" Inberrel-a&lonehj-p of length, rnass and
capcfËy"

VlT, Methode of running an fn-servl_ce"

& e An explanstl,on was given of the organåzatíon
and structure of ln-servíce within'-ManÍtoba
as well ae outllning the functlon of the
Commfttee to Study and Introduce the Metnie
System 1n Manltoba Sehools, ALeo the w.raí¡r
funetion of the R,esource Teachers was
developed, The section mGuldeLlnes for cofl-
ducting a Metric !{orkshop* wae drawn bo the
attention of the participants, Comments on
type and costs of equipment were made,

COFFEE

- Istand.arde councll of canada, wl@e is standardåzati-on?(Ottawa: Standards CouncfL of CaÀaå*

ZAppend.lx H, p. L48"

3canadl.an sÈandards Association" Metric praeblee
_c**dg, (Rexdale, OntarJ.o : Canadi.an St,ån-ffi*,
ï973-[,



L92

b, A demonstration u¡as gÍven on improvlsf-ng
metrlc measuring devJ-ees, (tr5 mfniltes)

vïrl, kmtnatíon and evaLuatio¡r of av'a1labtre resÕLl.rcesð
(60 mlnuÈes)

&ø The Committee had sent a letter to a numbex" ef
publlshl.ng comtsnåes requestfng avallable
metrfe books to be examíned by teachers at
Reglonal ln*servlces, The pait,tclpants wene
asked to examfne several_ books and evaluate
them uolng &he followlng crLterla:

I, Does the book emphasize the studentaetlvity approach? (THINK METRIC eoneep&,
no conversl-on )

11" Is the book simply transl_at,ed from imperiai-
measurement to metrfe measurement?

l-i.í. Docs the book follow acceptable ST rul"ee?

*v, Would you recommend thås book for sehool_
uge?

b" A portlon of the Ëlme was elven oves" &o
vf.ewing vanlous vldeotapes ànd films whÍch wererunning sfmuLôaneously, part,icipants eould
ehoose which ones to watch and for how long,
?hls gave an opportunlty for participante üoselect roateråal_s for thè1r own in*seivLees"
Numerous posters were also dfoplayed,

Ï,UNCH BREAK

ïx* rmpJ.ementatlon and rmpnrcation for euruLeurum anci
Lnstructl_on.

&6 The following &reas were brlefly developed:
(f¿5 minutee )

Í, Exten¡eal changes and how they may aff eetthe fntnoductlon of the systemu

5.1, General- lmrplfcat,lons Ln Bhe varioue sa-lbJectflelds 
"

lfå, For K-6, possåbJ-e methods of, lns&nuebionÍn I97t+*L975 
"



193

{v' For 7*12 posslble ne6hods of l"ntroduetfon
by subJect ar@&.

v, Work of Currfeulum commlttees in plannlng
f or and J.mp1ement,lng t,he change,

v1-, GuLdel-lnes r@l fmplement,atlon. textbookpublishlnqu lnetructlonal_ tecÉníques.
h, ?hg tertieipnts were asked to group them_selves into.one of t,he foLlowinrq ã*äa",(tr5 nLnutes ) - ---. -'- -

Í " Prfulrary and eJ.ementary

Íf, Junlor Hlgh

f iL, SenLor HJ.gh

The grouplng was to be !¡sed for díseussing:teacher Ín-servlce, implementation within-theschool? or ask any'queètions" a ¡nemuen of, theCommitte@ was lø1th eaeh graup,



The Co¡m¡it$ee for the Study end Introduetion of theMetrlc System ín Manftoba SehooLs røould l1ke eachpartlelFn& to evaruate and comment on eaeh AGEI{DA rrEM
a.s the day progresseso The evaluatlon wLll be used to
modf.fyu revlse etc" future 1n-servLces, 5 is the high
raÈlng"

DAY ONI' EVALUATION SHEET

1" Introductlon to the In-Service,
Comment:

ÅPPEA{DTX t

2, The vldeo8ape *Why Go Metrf c?m I 2 3 tÞ 5
Comment:

3"

tr or.

Íntroductlon to the Workshop Aetlvities.
Comment¡

l+ " Workshop Activ'ltles 
"Conment:

123t+5

5r Hfstory and Background,
Commen&:

6, S&andard,føation and l&s Eff,eete 
"Comen$ s

12 3 {Þ 5

123t+5

12 3 ¿$'5

1?3t+5



7 " F1lm trTndus&ry Goes Metrf ett
Comment:

8" Owerall ratlng of the Tn-Serviee, I 2 3 t+

Comment:

DAY T1,{O EVALUATTON SHEET

Commen&:

2, SupplemenbaryWorkshopAetlvLtfes, I Z 3 A 5
Comment:

123t+5

3, ffiethods of Runnl.ng an In-Servlee, L A j IÞ 5
Commen&:

'ì aq

lø,- ENawrånaÈios¡ of, Resource Mat,erials, I Z 3 l+ 5
Comr¡en&:

5' ïraplemen8atfsn and, Implleations, L Z 3 t+ 5
Commen&;

6" 0v'era11 RaËlng,
Comrnent c

1?3r+5



PROPOSAL CONCERNTNG FHASES FOR AND COSTS OF I],TPL¡]VIENTATTON

OF THE METRTC SYSTEM TNTO MÅNTTOBA SCHOOTS

This proposal has been prepared by the Conmlttee to

Study and fntroduce the Met,ric System ln Menltoba Sehool-s,

ïû was presented to the Councll of Mtnlsters in January

L97Lv '

A PPENüDTK M

r_96



PIIOPOSAL CONCERXIING PHASI.ìS ¡-OR AND COSTS OF

II,IPLEMIIMfATION OF THE MEIRIC SYST,EßfiÉ IIüTO MANITOBA SCHOOLS

INITIAI, ASSU}4P'IIONS AND PRINCIPLES CONSTDUR!]D TN THE T}IPLEM¡}üTATTON
PlrOct;ss

A" The Metric System ar¡d the General- Publlc - A Date

lL ie aeeumed that onþ nretrlc unlts wlll- be used in specifling

sLantlar<ìe for most congunsr good sl ¡rnr.l rrurçr oLhor &ree,s of con*

cern L<¡ bhe general puLrllc by Lho Llme renge of I9'/8-IJO. In-

dlcators which led Lo Lhls choir:o of a 1,ime range Lre as

fol-Iows:

t. I'ederal Governnuant, and }4anit,oba Government, ldhiùe Papers

suggest 1980 as a target date"

2, PresenLatl-on to l{inlsterçs Advisory CounciJ- - September
tYLh, 1973 (S.U. Gossage)

r¡Im¡rlonnnLaLlon shouLd hopefuì-þ etart, in sorne volume ln

I9?5 and J.ncr"eaeo raplctþ ln f976 to reach a ¡:eak Ln 1977-75.

IJy the end of 1980, the rcrrml- day-to-day t,ransact,Lons ln the

€conory should be entlrely i.n metrlc unlts...tl

3" Car¡adees Approech to Metrlc Conversion presenLed to the

Anuerican NaLlonal_ MeLric Council, October l_7th, L97i (p.C.

Boire llxecuLi-ve Director, Metric Commission).

Highway slgns from coaeL Lo coast will_ be converted over a

one month perlod by September lûLh, L977...The meLeorolory

secLor has nnde tentatlve plans lo give weat,her forecasts

in SI un1.Ls starting in April, Iyl5.

L97

AlLhou¡1h rlifferences exlat boLwean SI
tho Lorms wiII be ueed as if they are

and som€ aspects of t,he netric system
equivalent, v¡ithin Lhis proposel.



CorrclaLion botween Lhe chenges occurring exLernaL to the

schc'r.l systern ln Lernrs of conswner goods and indusLr¡' and

Lhe lntroduct,fon of the SI ulnlt,s lnto the echools, ie 1m-

I'ort,&lìL lf rvo wlsh Lo rrel¡rLaln a posltfve cl-lnsLe for thls

chango. Sorns generel" lnpltcatlons of bhe Largel LInp

renge ouggoetecl are:

l. Young chlLdren wilL bo 1n an essenlially rrreLrÍc worlo

by bhe tlne they have completed thelr elementary

educatlon; thus, conversion to Lhe rnetric sysLem c&n

begi.n immediaLely.

d." Since vucational and bueiness education is close1y re*

latocl to changes occurrlng wlthln lndust,ry and business,

erlucat,lonal charyleo develo¡riry3 wlt hln thoee flelrle wll}

occur ae Lho chango Lroco¡nes obvloue wll,hln a opocfflc

vocaLlonal or buelness &roa. The need for coordlnaLlon

between secordary arul posL-secondary are&B is aseuned"I

A.s tho metric system ie introcluced wlLhin the elenentary

school-, a need will exlat to provide parents with in-

forrrs.tion about the {ntroductj-on of the retric øystem

through the currjculun.

198

3"

l+. The Federal ar¿d Provlnclal Governnpnt,e should becone in-
yolvEri 1n a pronrotional program early ín 1974 in order

to neke lho public aw&ra of impending change.

It should be noLocl LhaL eorne &res.s of the currj-culu-rn are already partially
nretri c e " f{. Cental assistants "



U. Sonre (ìclt<:ral I'rinci¡rLcs

L" lr.titialþ, vre are concerrìe(i wiLh cieveloping an aw&reness

arrrl fanr-ilìarìty wilh basic neLric unit,s through Lhe use

of concreLe nsterials and pracLieal applicalions.

2. Yowrg children can acle¡rL readlþ to t,he netric system,

General- stages of understendlng for young children are

the ostabllsh¡nenb of baelc concepts of nu¡rber, an appre-

ciat,ion of ùhe need for a sl,ardal'rl un:iL of nreasurt;ment,

antl Lhe use of nrel,rj.c un-iLs 1,o devel-op ttthinkirg in

nre t,r'lc , rt

Conversion beLween the lnetric ancl imperial systems of

rneasurencnt shoulcl not occur aL the elementary level- and

should be lirnj,Led at arSr level beyoncl elemenlary, f{hen

conversion is necessary (".8. rìrafting), a conversion

t,ab.l-e could be used as a tempor&ry me&sure 
"

Slnce new textbooks can be expocted to have a life of 4-5

ye&rs, new toxtuÂl ns.teriale 1n Nhe prirrrary-elorentary

area should use Lho metric system only rather than a conþ

bir¡ation of both systems.

In br.ryin¡1 new equiprnent in t,he vocational- and technical

&rea, echool-s shouÌd consider the ease wiLh v¡hich new

equlpnrent, can be converLed Lo the metric oystem. Vlhen-

over poErsible, new equipnænL bought in oLher fields should

be rneLric on\y.

)"

lqa

It"

5"



II Il,ll'Lill,ilttü'ATI0N P}{ASIjS

l - r 9T-7t+

The basic emphasis within Phase I will be upon

Iamlliarjzing teachers with Lhe re&sons for con-

version to and farnil-lariuation with the SI

u¡rlLs. It ls expecLed thal changes in ùhe

enr¡rhils.ls u¡ron mr:Lrlcatlon wlll. occur wlthin

schooì syetonrs In fhc fal-l of L97l+, beginnfng

oseenlial.Iy but, not cxcl-uslvely in mat,he¡netÍcs,

Corrurúl.lrent by bhe DeparlrnenL of lHucation to-

warri a tirrre range and a plan for metricat,ion

shou-Ld occur "

Teacher TrainLng

l-" I-'reparat,ion of resource persorurel wlLh school divisions

will be conr¡rlet,ed by Febnrary of Inh. In-servlco for

all Leachr:rs will begln j.n 1974 and w111 be eeeent,i¿lly

cornploLod by the onrl of thr¡ 19?la-?5 schooL yeer,

2. Trainlng for elornentary teachere begins at the Univer-

siLies of M¿nitoba and Brandon" Student, Leachers will_

be nndc fanlliar with baslc SI unlts of length, mass,

volulne¡ &ntl Lenperature" Trainlng of secolxlary Leachers

wi.ll provide theln wiLh a sirnilar level of competency"

200

Curri culu¡n

t" l4,athenetics guides in

Lhe rnetric systern and

K-6 wifl be modified t,o i.ntroduce

de-elçhasize or remove the imperial



system of measurenþnL" ttMetricrr text,s wilt be

authorlzed.

?" Modiflcatlon of fhe approach t,o teachlng t,he

met,rlc oyetom in Grades ?-t2 nsthe¡rstlcs wiÌI be

ouggosted. rtMeLrlc¡¡ books will l¡e introduced

ae t,hey l¡ecorrre avallable.

3 " The currlculwn guide in Industrial Science 103-303

will include the development of the melric system,

ModificaLlon of the industrial art,s program will
begin"

Phase II

The t,ral.ning of Leachera begun ln Phaee I
ehoulcl bo compJ-eted by June of L975. Tea-

cher t,relnlng programe for part,lcular

course changes will occur &s couree guÍde-

l,lnes are modlfled.

201

Curriculum

l" I{odification of the curriculum guides in science

anrl nuthonetlce (Z-fZ) wllL occur. Recommendatione

of rrsLerials whlch lnclude SI unlts wlll be in-

cluded withln the n¡odifications,

2" Criteria for nretrlc nraterlals are to be developed

wJ.t,hln speciflc flelde. Materlals in other fields

could be recom¡rended and phased into currlcul_rrn

r97t+-75



gufdellnee accordlng to availablllty"

3 " llsforence Loxt,s ln Lhe ¡not,rlc oystem ehould l¡e

mado aval Lable to all t,eachore l*ho are concerned

wlth the course changes.

Phaee III
Teacher in-service sesslons hrt1l be

rel-at,ed t o Lhe spoclf lc changes as

modificatlone of guldes and nevÍ

authorlzations occur. For exanrple,

a speclffc ln-servlce eeselon nray be

requlrod .[n geograptry. Ths concorn

of the echoole ln the area of adult

oducatlon wlll vary from rural to
urban &re&s and wlII aleo be depen-

dent upon the input by Cormnunity

Collegeso and varlous governrnental

departnønto. The prlmary concern of

the school ln thie area wl_II be that

of reletlng what has occurred wlthln

t,he echool to the parente. It Ís aleo

poeelble that teachere in sorm &re&s

nny be requeoted to offer a ehort

evenlng course ae adulte becolæ con-

cerned about the changec. Support

for bhle ares of eduLt edueat,lon vcould

eppeer to be an lnterdepartrnønt&l one,

uÍ\2

rw5-79



I'or exerple, the Departnønb of

0oneunwr, CorporaLe, and InÈerrwl

Affatre ehould be lnvolved"

Currlculum

r. Modlflcatlon of gufdee and authorizatlon of new reterÍaLs

w111 oceur"

2" AIl etudents should

period of 3-ls yeers

guldee 
"

TTT EtrTMATüÐ COSTS OF n.IPtBjfENTA?ToN

Au General Pr*nclolee Cone{dered

have texLs with SI uníts v¡ithln a

of the modlflcatlon of cr¡rriculum

t. Teacher tralning wrll generalþ occur ae part of the

regular fn-eorvice progrem and thua the costs wilr be

abeorbed as part of norrsl coets"

?43

2. lexbe and audlo-vleuel reteriale wi]I be replaced by

echool dlvlslone within the norrnal frarework of present

grants.

3. ltepracement of reasurlng devlces ar¡d the addítlon of
ktte of concreLe ruterlale vrill be needed.

The lntroductlon of changee ln currtculurn guldes rel¿tsd

t,o the nætric system wi1J. generalþ be a part of the work

of curriculum con¡nlttees which have broader concerns

(e"g. K-6 rnthenetics comnrÍtteeþ,thus, rtmited addrtional

coete will occur withln this situatíon.

/+"



5. Adult educatlon cogtg may be covered by fees or

subeldized by other departmonts of the government.

D" SuggesLed Cost,s ol l¡nr¡Iernentatlon

1. In-servlce for reeource persorurel:

Ibsource team from the Department of

lùducatlon

Costs of meals and lodglng for re-

source pereonnol from school dj-v1eIone"

Prlnted mat,erlals for resource persorutel

ar¡d future in-servlcee.

MeCrIc Klt
TOIAL

2. Kite for teacher traínlng and for use ln

elomentary schools.JÈ

3 " Vocatlonal equipnaent el-*

2Ot+

4. Other flelds, ì,Il¡rfuoal costs for new equip-

ment ere expected. Theee costs could be

absorbed over & perlod of blne as part, of

the norrsl replacement process.

7@"00

aa

l'llnimum suggested and nethod of obtaining thls value is itlustratod
ln Appendix å.

JfJI

ldlthin the itern for voca|ional equlpment, minJ.mal coste are exlpected
for the replacernent of expendable tools and oqulprþnt" Þçenslve
flxed equlpnent wlth bullt-ln rcaer.¡rlng devicee woul-d normalþ use
converslon tablee.

]r000.00

4rO@.Om

200,00

5, 9Oo. oO

r50ro00"@



APPENDIX A

Mlnfmum amounL of equipmont 1s based upon use
elomont,ary echool"

quéÀntltf

l0

3o

I

r5o

l-0 sete

10

t

10 sets

Item_

Fletrc etlcks

MetrLc tapeø

IO:rnetre tape

Metric rulers

Metric welghts

Balance or sprlng scalee

Ilethroom ecale

Litre contalners

COST OF KTT

by 10 cl.aesrooms wft,hin an

EetÍnsted Coete
%

20,00

15"o0

8"00

30.00

50,o0

100"00

I0"00

70.00

303 "oo

705

WS:ez
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