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The purpose of thls study nas to**enaluatc thc netrle
lmowledge of students cnrol,l-ed La on-oan us hspc ceononles

classes at tha Unlvcrelty of l{lgesnsln-Stcvens Folnt. fhe

hlstor!.eal baekground of thc netrlo oontroverey la the tlnlted
Statce ras algo lnvestl,gated aloag rlth thc lnplcnentatlon
of netrloe ln the food &trear ?he aetrle questl.onnal.rc rhteh

waa formulatod ras adnlnlatcred to &&? etudente. The hypothc-

als d.cvelopod whleh raE testsd statlstlcally rae that thcrc
Ls no slgnlflsant dlfferoneG ln the rqrklng knowledgc of the

netrle eyeteu betreen eategorlce of gtudents cnrollcd fur hone

eeonoaLoE elagsee at the Ualvcrslty of -HLeeoneln-$tevcns Point..

'llf,hese eetcgorles belng ago ln ycarer &G&.dGElo naJor and year

ln eollege. uslng F-ratlo tcgts, lt uas proyen that therc
f,aanoc1gn1fteantdlffercnee1ntherork1ngknowl'odgcof
the netrlo eysten of students and (g* ago group, and (b) yca,r

Ln eollegl. A stgnlfleant dlfferenoe waa proyon to erlgt
ln thc worklng setrle knouradgc of the sanpLe and acadcnie

najors.
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EHAPSEN I

IHfRODUETIOlf

fbe Bnltod Sfiatce lc rrpldly beoenlng e netrie ns-

tlon. Induetrlr, cd,ueatloar buclness, aad governncnt erc all
etudylag thc leeEc of rctrl.oEtlon to lcarn hor they Gtn pr{Nr

Parc for lt. For the Eonenuorr !.t rlII bo nceasefry to uadcr-

stsnd netrles, sl.nce olothlag. gasollncl foedr and othir pro-

duets rlLL bo sold ln rctrle ualts. !r rnetr!.e llerloar rLll
beeoro a rcellty. tn !.nforncd publlo tE ssgentlal tf thle lg
to heppca cffielcntly aad rlth the lcaet poaslble oeet.

felghts and ncasurrs ;erc sonG of thc f,lnt toele
Lavcnted by hnmns. Sarly olvlllaat!.oa noeded slrplo le&-

srf-e-s for pgtrr tagls, euoh aep €onstnetlng dtrll:llga, ;qhlng
elothLa r arld, trradl4g. food aad rar reterlale . Parbs of, tbc
body 14d aatqe| surrouadfulgs rore. fl.rEt ueod by ,pceple ar

rcaourlag lastroenta. But eE e!.r11!.eatLong progncsrcdp

lclghte and noesurcg beeanc nore eonplcx. ft beeanc neeaasat'5r

aot only te reLgh aad ncegsro Eore eorplex thfungs r but elao

to do Bo eoerratcly and repoetcdl5r aII ever thc rorld. Baoh

oeuntrT Lavcntcd !.ts strn roasuri.ng eyaten, bnt gradually thcec

eystoro beeanc torc staadaaillced eE netLons bcgrn to tradc

d.tb oac another, lhe aeed f,or e elngle, rorldrldol esordL-

natcd reerurotcnt c5ruten uaa reoognlsed, ovcr 100 yeare ego. (6)

Ono of, thc flrst reepoarlbtllttes of tbo fedcral
I
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logiglature tro eenturlee ago ras to sct the stendardg of,

rolghte aad neaEareeeirts for the Enlted Statoa. Ag oE? GoEB-

trtrr approaebee ttE bl-ocatennlalr tho oontnovoFElr eunroundlag

thc oonvsralon to the nctrle egratcn 1g still prevelant ia our

laad. ?bls eontroverey hae csntinued frol tbe tcra of, Proll-
dcnt reshlngton to tbe prcscnt tlacr rlth the dcbatr stlll
goLng oa,

Blnee thlg !.sguc ls vltal to our eouatriy qad rlll
affcet al,l lncrleans r the purlresc of thls atudy ras to laycg-

ttgrto thc eoatro{ersy arosnd a rrotrle Anerlet'r the lnpll-
eetLorrs ef e eoaversion to the netrle systaa ta tbe f,eod rr€a;

and to ctal,uete the rerklng Insrlcdgc sf tbc netrlo aSratcn of
Ba!.versity of flEooasln-gtevens Polat gtudcntg enrollcd ta
bone ceononl.es glaggag.

ObJoetlvea to bc aooonpllchcd ln thlr study rotrer

1. !e lnveetlgate thc h!.ctorleal baelground of tho
oontrovcrcy of thc lnp3.eacntatloa of, tbc nctrle
e;retcn la tho Enltcd Statec.

2, !e lavcst!.gato thc ilplloatt ons of, a eoavorclon
te the notrLe syaten L-n tho food ar6l ln thc
United Statcs

9, tso'fornulate an lastrurcat to tcgt the rorklng
haorlodgo of thc nstrie eyeten la thc aanpla pepu-
latlea.

f. $o cvrluate thc rorklng heorlcdgc of thc actrle
c5retcn of studenta cnrollod ln honc ooonorlo
olagecs at the Balvcrslty of Utseonsl.n-Stoveas
Polnt based oa agor aeaden!.o ntor, and year Ln
eellcgc.

In udcrtallng thle rtudy of thc letrlo cyetorl oae

bao!.e aasunptlon ns rader that thc faeulty and strdoatg r11l
bc rllllag te partlelpate ln tbc adulntgtretlon aad oonplct!.on

ef tbe survey foras.
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the hypotheeie developed whi.eb was to be tosted

stetletlealLy ls as followst

Thero ls no stgnlfLeant dlffercnee ln tho rorklag

knowledgc of the aetrle eyston bctwecn eategori.es of stedente

enrolled ln honc cosnonLos olasses at the tJnlvcrelty of WiE-

eonsin-$tevens Pol,at. These eategonleE rere ago Ln ye&!€r

aeadeaLo naJor and year Ln eolloge.



eHAPrEn XX

rymff 0F Lrr8narsnts
xfcights aad neasureE nay be raahed anong the aeees-

Earlce of llfe to every ladlvtduat of huran eeoLcty. lbey

cntcr lats the ceononloal erreagercnte and dally ooaeorns cf
eyGrTr fanlly.'I One hundrcd ard ftf,ty ycals ago John QuLnoy

l,dere rrotc an oloquent and ooryrchene!.vc report f,or the 0oa-

grcss, rhloh eonti&aed thig quotatlon. ELg rcport dealt rlth
:

the lctr!.e queatlon end thc nodcnallatlon of, oer lcasEronent

ayeten. Stt1l today thts quretlon rcnalne unEcttlcd. (1&)

Although eaoh ehaptcr of thc hieto4T of thc cff,orta

to oonvcrt tbe UnLted Statcg to the netrle a5rstcn hae oadcd

rlth thc rordsl rbut no aetLon tag tahcn by Goagnesrri therc

are strong ladleatlons thrt thc lart eleaptor ls about to bc

rrLttcn. totrlcatLsn lc !.ndced xa dcel.cLoa rhoEc tlnc hat

@onci for Aaortoa. (5)

Flf,tg?tfr gxe+
Orr eustolrlry eyctoa ef ncasureucat le part of, our

eultaral herltage f,ron tho deyc rhca thc thh*ccn 6o1onlec

rcro undu Brltlsh rnlc. lhc ayctca io a ooafrrlng lege of,

aaeicat unltg bascd Lergcl.y oa thc bulan body, but ovcry body

{tr

1U.8. Dopar$nent sf Gencrrooo tratlonel EnrceE cf $ltaa-
dardg Speolel PublleatLen 3b5'. A lotrle .tncrlqerA Deeislen
llboee El.ne @ Qenc. Jnly fgZf r-p.-TF :--'--- 

-
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uas dlffcrent reeultlng ln eenflleting neaeurec. It i'e a

hodge-podge of Aaglol$d,xe41 Ronan and Noraan-French relghts

End neaeerca. Slnec nedlcval ttnee, eomlsslons appolntcd

by varloue EngU.eh nonErohe had reduood the ehase flf naa-

surenont by eatting epeolfle standalds for gone sf the Bost

inportant unlta. For lnstaneer early rGeoIdE lndleatc that

an lnotr ras dcflnod as the loagth of 'three barleyeorlns 1 .,..

r@End ard drlr rien lald togcther. (t&1 Ehc foot ras derlvcd

frou the Ronans rho divtded lt lnto 12 unlts whleh rGro

eEllcd laehes. Legcnd telLe ue that an Engllsh klng dcorced

that a yard shsuLd be the dlstanoe fron tho tlp of tbe noBG

to the ead of tbe thunb.

retght of 7 rilOQ gralne. fhe bushel

lng the natter furtherr as buehels

dld not all, weigh the B8!Bo r

was establlehed as the

was then addedr eonfug-

eontalnfu€ dlfferent lteps

Tbe lt.g. gallon ls the Brltieh wi.aa gallon;- Etan-

dardi.aed at the beglnnlng of the 18th Century. England ln
1821+, houover, replaoed thle Boaaure with tbe Iuperlal gaLlon'

nhLeh Lc about 20 poreent snalLen than the ourrent U.S.

galloa rhLeb le nor the etandard Ee&Eure of llqutds.

Rotaln!.ng our present nlxturs of unrelated unite

eonplleates @ur evolTr aet of welghlng and acsssr*bgc" rfho.,

relatLonehlp anoag longth aeasuros ls Lneonslstcntr 18 tnehee

cqual 1 footl 3 feet equeL L yard t 5 L/a yarda eqtral I rodl

320 reds equa3. I ,ui.Le. the roLatLonEhlp anoag vo.Lune EoaEurG

le oquall.y tneonsiEteatr 3 teaspoone cquaL l tablespoonr L6

Ia the 16th Centur1y a ponnd
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tableapoons cquat L ouPl S eupr eqstl X.' quarG.'e

Ia shortr, tbo egrtonarly syeten tas a nakcEhlft

bascd lergctry on, foltlays.
0,H,1s*e *e* geg.eJen+get ,9f tFe Fgg"'tg $r,pf,em

By tbe ,Latc plddlc agcs a eouplsn asrortuent of uea-

surlng syaterc heC bcca !.n usa throuthont all of Eunope.

Faetors that !.aflucaoed tblc dlvcrglty terG Lntcnse prov!.a-

otallsn, the pressuna of tradittonr glld the euston te glve

DeaaurGlrentg tn snltc unlquc to thc obJeet to bc reannrcC.

Isnd neConrod ln rodg, e holsofs helght La handar dLeroads

Ln earatc, aro bst a fcr cxanplcs' lhc stetw elf trada and

tcehnole# rae cueh that eoel,ety eould f,uaetloa cYea rlth
al,l thaie vtrlatloeg. But llth the advett of eclent!'flo ld'
vanGcE ln the seveatecath and el,glrteeath eaaturl.or I thp accd

fer elrango,bo€aao evldent. fbc need fsr a Eln6l.er torldrLder

eoor{lnntod neacu?entnt, e5nten f,or osanunLcatlag thc rcEul-ts

of rcscateh aad etudy bceanc apparcnt.(5,

Ehe ftaal !.npetur for a unLvensal nea.Eurcncat syetel

6rnr at tho the of tho Frqaoh RcYolut,lom' She pciaolpal ro-
gelt lec a polltloa1 eoavercLon fron a nonenehy ts a repnbltrcr

but ehragcg tcrc not eonflncd to pollties. Thea rentndera of,

the faudal ayctcn tGre bclng. dLceal€edr tho opporBuntty that

Freaoh ao!.cattata bad long arsltcd fer eaner rto orceto an

cntbcty ncr; retlonal Eyster of ;clghts tnd ncaEurcs to ' ' '

--:.-"_.

tton and
p. 29,

?Wteher, Ollve il. r oad
the llene Eeen@BlEt. 3d'

Young, LouLge A, I Hetrl@a-
L974,Hone Be€Br Fsbtltmry
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replaee thc arbltrary and lllogloal rurltg of the old eystoD.o3

fn 1?90 a b1L1 was passed by the Freneh Nati'onal Assenbl'y

authorLzing the Aeadeny of SeleneeE to develoP e ncu ayeten

of relgbtE and neeaurGE. llhe reeult rae the netrle systen.

Ehe unlt of, loagth las to bo a pertlon of the earthrs

eLreuaferenoe. tleaeuroe for eapaelty/voLune and naeerftelght

werc to be based upon $he unlt sf longth' thus relatlng the

baele unlts of tlre systeu to eaeh other. Furtberm@f€' the

larger and enaller vereione of eaeh rrn!.t nsr€ to be ereated

by uultlplying en dlvldlng the baee rg,rlta by L0 and lts nul-

tlples. tshLs Eqdo the eystGn eonvenient to uee by oLtnlna-

tlng the need for ealeulatlons sseh aE d!,vlslon by 16 to

eonvert ouaeee to pounds or by 12 to convert LneheE to feet.

Slnllar oalesLat!.one Lre the tetrle systen eould bc perforned

slnply by ehlftlng the doclnal polnt. lfhuer the aetrLe 898-

ten ls a 'baEc-IOr or dcelnal eyeten. (f61

lhe baElc llnear unit ras ealled a aoter, f,ron the

Greek netroal I, Deasrf,rer fhe phyeLeal standerd for the ncter

ras ts bc equal to one tea-ulLllonth of tbe dlstanee fron tho

tlorth PoIe to the equatorr nesEured al.ong a lLnc nenning

througb ParLs r Fmnee, HodErn sel,enee has nad€ & Eor€ &o-

eurate Etandard of the ncter deflntng Lt ln ter$ns of llght
wave leng$hE g!.ven off, by the hryptsn-86 atom. (5)

The notrie unlt of nassr the granr ras deflned es the

ness or wclght ef ons oubia oentineter of water at a eertaLn

F[.Y. r Heybright3DoogY&rlr Frankr
&, Salleyr L97t+, P, 23,

Let te 0o Hetrle,



I

teupcrature. fhc nctrle.neasurc sf flui.d voLune o! @trylaGltyt

the l!te1l1 tas baeod o:r thc enble CeeLsetcr. t lltsr of,

rater tret ;oLghs one kLlogran'
" ' |[bls qneten ras, then e ubnltted to thc Frcneh lfatlonoL

rteseabl;r tn 1?95 ranrd an aet ras psssed ereatLng the netals

elrsteu ae the only sf,flelal eyeteu ef nelgbts and neasures of

Franee, She Freneb Aeade!trr constgueted the etaadarrd of

lcrlgthr the netcr, and the rclgbt, the klLograa. ?heee tere

t[en deposlted la the govetmneut arehl.vee ta 1799 and the

netrl,e e5rqten beeaue tbe oaly lcgel syetea of ralg[ts and

Beageres of Fmaee.

, Sha, Ietematlsnel Bcreau of fatghtc gnd feasunoe,

eetablished ln 18?0,, €Grrco .at e pcrnamaat saoretsry for tho

Fctrle $onventl@Ro Ag norc aeeurate rays ef doflalng the

Ecasnrertent ealts trarc developedr the Glcncral 0onf,ereaee of

Heighte and teasurcs 1 thc organlzatlon mde up of neabcrg ef

the 6oaveatlo:n, nects to vete on Llpmvencats Ln thc cystea

and tbe standards"(6)

Ia 1960r tbe 6eneetl Coafereaee adopted a norc nodornn

notrle sSraten. llhc aaae Syatene IntcmatloaaL dfUal,tcs (Ia-

tcfnatloual $ysten of, Ealte) r rltb tha i.atenaatlonal .sbbrevla-

tlon SI r ras adopted for this nodemiled nctrie sSrsten. It
le bnllt Epoa a foundatlon of, eevea bese ualte. thoae ualte

are ?eter (loagth) r hll.ogreu (nss ) , e eeoad (ttne ) , lelvi.n
(tenparftuge) I rDpero (el.eetrlo enrreat) r aole (aronnt of

subEtaneG)r and oandcta (luninoug lntenslty). Furthar

laprevensata la $I rcre nade ia 19641 1968, arrd 19?f. (6)



eurneatly alnost ovcry eouatrly ef any elimtftea,Beo !.a

thc rorld lc elther netrle or la thc proGecs of eonve$lng

ta the uetrle eyeter. The aonuEe of, netrle unt te ar,rd cegLrr

neerlag staadelds ls an sbvlons blndreneG.ovorgcae to the

aooeptanoe of Baltcd $tetce. produota that aF. rneaaereueat

eenELtl.ve'. lbsac oonatnl.es net alrcady off,loiaDy eharagtng

ts netrle
$tat6s. (?)

tsmnelr Berna, I,lberl,a; Yeaea and the ,Ifnlted

I

are

Higfpr{' gg lbg tet$e Svs ?n Gentr-lotcTev !E }Lq 9.8 i
Oac,of tbe flnst rcsponslbllttlee o,f t,he foderal Lcg-

lglatur? tro Ecnturiee t€e ttt. to eet the etsndar€e of reigbte

and neassrEn€liltc for the 6n!"tc0 States.
rln h!.s ftret uoeaago tn 1?9Or Plcstdent teEhlagten

renlnded 0ongrees thEt lt rng tlns to eet oEtr orn etandatdE

of reigbtg cad. nceturca. ?he lqttar r&s ref,orred to Scerc-
Ltarlf of Statc ?horas JefferEon. .. . "? Jeffcreos 6ene ap rlth

trc prepeaals., sae of nhleh xaE e dee!.ral ayaten bageC oa

the srlag of, a pendulnnn Horcvcrp ne!.ther plan rae adeptcd

sven thougb trashtng;.ton eent!.-aeod. to pusb, etandaldLzatlEa,

Ia LEt6r Preg!.dent Janee tradLeon rrulnded 0ongrcas

of thc laok of gtEndardization of, relghtc and neaEurcs. llhe

nstter Fs tnmed eyer to Jehn 0ulney Ada^u. Adeffi , tho ssb-

nlttcd ble f,lret rcport ta l8alr rirg thc f,lrst to ooneLder

the netrle syetenlbut lt ilas enty onc of four posslbLli.tlee

rhleh he preeentcd. Adans acggoated that rc adopt thc En-

g1lsh Bnlte and later te ect up a unlf,orm etaader€ Jetatly','-"...."-'-'-"r'-'

Anerieqr pr I,eB.s. gepartaeat 6f Genpero€r A Hetrle
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rith Preneo r Brltainr a,Rd S1n!.n.

Ia ad"dltiea to tbc lnflseaee of, John gnlaey Adang I

report oa tte argpuoete Escd ln ostnstr*retl,ng pro-netrlo

and antl-uetrie easea 1n latcr yGars, tbe doeuleat bad ether

slgn!.f1.@!3g€r Ftrat, lt represeate thc flrEt ecrloas and

thorough oonglderatl'on of, tbo po.ecibllLtyr'of tbe Unltcd

$tetee adoptloa of tbe notrle syetcn. A sceead pol'nt, Ls that

the ulonlty ef, Adansf, doubtg abost the praotlcabll.tty of

the e5retcn eteu fron the faet that the lyetcn had been

raltered' by ilapoLeon tla 1.812. (15)

Atlsm.f n'oeonncndatleag lGreo aleo rade I'a thc soll-

tcrt of thc ertatlng c!.tuat!.en ta the Ualtcd .Statea. It
tes al.so to etand cE tbc en-ly eonprchenslva ctudy of Bn!.tod

$tatos te!.gbts ged Eeatutrc lers for uanyr yearE ts eonc. Hls

surrGy dleeloeeAr (1) thst loet of tho Statos hrd afureedy

provLded for esc of tbe hgliah eyotoil W ^x'all asd (2) tbgt

the lreL sf gultablc eteaCrrde and eff,!.elat doftnltlons for
tclghts and neassres lndloetod rhat aetion res nost needsd. (15)

Xn addltlen, hs etressed l"aterrrati.emat harnony of

neaeurEnont, lFho prcpoaderaaec of Auerlean tnade at that

tlnc ras Etlll vltb 3ri.te[a, and thc Baltod StateE rag beuad,ed

on oR9 sldo by Britlah Ganada and on tbE otler by $panteh

poae cee Lo-ns. tte thcrefssa deencd lt rl,ge to esnsult both

Brltela and Epaln befcro raktag eny snob radl,eal ehEnge ae

adoptlag..the uetrle axnater. (14) @engrcse took ao aetion l"a

resP@Ese to the Adanst reP@Ft.

Entll tha uetrle guestisn tag

Jrears after Adame t reltortr the Bnlted

ree"*ldercd sotse bg

$tates lndustrlal
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soc!.Gty took forn- and grer large. A brlcf, flurry of later-

ert Ln thc nctrie eystegr G6laeldlng rlth lta raPld sprcad

fros Frane.s to sthcr aetlons I la,s out shsrt by the $lvll
Xar.

lhe xegp-lfuatloa of the netrte sys-tea by tbe,Bnlted

StEtes qqe haateaed by tlo lntetmstlonal oonfarcaees tn 1863

and by trr €gnsreseLotral noves !a 1969-&' ([o the lnteraa-

ttongt E@o€o1 a postal eoagresE aad an iaternEtl'oaeL gtatls-

tloal Gonglr€se adopted roeglutlsns rh!.oh f,urther seonred thc

poeltloa ef,, the nstr!.e systeu ae the Lntenutlsnally PfrE-

ferrsc systcn of neasureneat. (15)

By aa Aet of Oongrccs ta 1863 tha lfatlonal Aeadery

of, $etcasia rls foundcd to advlee the go?lrnneat on a1I teeh-

nleal lattere. the flrst eomittce eatabllahed by tha Aoa-

dony rae that oa feLghtsr teaEureal tgd @olaage' Altheugh

thle ecrylttcc dld not eorylete their rgrk bcf,oro bclag lp-
plaeed by, a PoruaReat oamlttec Ln L866r they got to thc

heerts of, tbe nattcn Yory qul.ekly.. lhcy ter. igtronglJ i.a

faver of the edoptS.ca of, the Frraeh nctrLeal eystcnl bnt

t@ro gtfgagly...fuil favor of,...4 un!.ve,raal eystcn of rslghte,

ncesureg r f,trd eelns r avrallable for the gencral aooeptsnee of,

etrl netioaa.t5
6n ,fanuaflr 81r L861, thc llouse of, Rcpressntatlvss

adoptcd a reEolutlcn eneatiag a ae; standlng eomLttrsr the

OoenLttot on a Uniforn Syaton of Bolnagc r feigltte r and

5g,g. Departneat of 6oaneree. I{atl'onet Bnreau of
Staa&.rde $pae!.ai puUtlottlon 3b5-1@. E,S. Fetrlo Studv,Irl-
terln rt sf the H

e 3F, J , Pr



llcasures. 'lfhe eonnlttce tvas hoaded by John A. Kaseon.(15)

In 1866 the l(asEon Conmlttee (f+1 reported favorably

on three netrLe btl.le that rore eveatualJ.y passed by eon-

gress. fhe aogt laporta^nt rae legallalng the use sf uctrle
welghte and neaetrrc$, aad it elso speelfied Englleh eyeten

equl.valenta of nctrle welghts and mcaEures. Ono df the otbar

biLls dlreeted the PostnaEtsr Gcnoral to dlstrlbute netrte
poatal Eoalce to all poat of,floog o:rehanglng uall tLth f,slnlgn

eour.rtrlog I the ether dlraeted the $eerctaty of the Sroasury

to ferm!.sh eaoh Etate rltb one Eet of netrie standards.

Kassea nad.e elear tlre lntentioae of his eoncltteo.

fhc notrio eyste& ra,s not belng nade eompuleorly. Rather'

0ongrees was to pernlt the use of netrier thlle etlnulatlag

lnterest ln ref,sm. lnd tbls nas to renaln the goal of

netrie advooatcs for sevcml norc deoadee. (1t+)

In 1873 the Anerioan Hetrologioal Soelety rae fstutd-

ed a,nd hoaded by Fredcrlek A. P. Barnard. In additl.on to
LtE intcreet la advanelng the netrle eystcar the Soe!.cty was

Gonegrnsd ri.th i.nterrrnatlenaLly rmlform oofulage I staadardlaed

tl.ne son€s r g,Ed eeveral other rcforae. Beeause of, the groupa

dlvcrclfLed lnterester thc Aperiean ilctric Bureau rae f,sund-

cd ta @t, Everr though lt only rcnained aetLvo for a few

Jroars r lte noEt anbitLsue proJeet ;as the purehase of aetrLe

bardraro, eueh as, sealos, n*lercr &Dd oapaolty Ecasunro, for
rceale to edueatlonal lnstltutloaa. After Barnerd's death

ln 1889r the Bureau's tnfLuenee drlndled rapldly. (14)

She Anerleaa iletrologleal $oelcty and thc Ancrl,ean

$letrie Bureaq d!.d, hewever, nanage to spark E@ue intcrest ln
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ileasurencnt, Betrcen L877 and 18861 0ongreEs eongldcrod

several plceee of leglalati,en deallng vlth inereaeed use of
the netrie eygtem. For the noet partr the b11LE pnopoeed

were along the llnes advoeated by the ![etrologlea], Soolety

and werc deelgned to effeet the partlal adoptlon of the net-
rle syeten by the U. I, Governncntl eapeelalLy ln its iater-
natlsaal. deaLlngo . (14)

In 18?5 the Unlted States' elong rlth sirtesn other

natlons, elgncd the lreaty of, the lleter. ft aeeonpllshed
geveral obJeotlves. It rcfsrnulatod the aatrle eyoten and,

reflned tlre aeoura@y of lte standatds. It providEd f,on tho

eonstmetLoa of ner Beagursnent standards and dletirbution
of aeeurate eopi.ee to partlelpatlng eountrLec. Xt eetab-

Llehed pernenent naehiner'gr for further tntennatlonal. aetLoa

oa welg[ts and, neasereE. And lt set up a vorld repoeltory
and leboratoryr the International'Butreau of tTelghts and Hca-

sures near Paris. (1S)

Af,ter tha ner BeasBrenent etandards rere flnlshed in
1889, tbe $eeretar.lr of the Sreaeury deolared the new netrle
staadarrdls to bc the teatlonre ffundauental gtaad,arqdEr of
tcngth alrd naEs. Fhue, tho Unltod $tates beeane an sffielally
metrl.e na,tlon. 0ther eustonariy uai.ts are deflned ag frae-
tionE sf the gtandarnrtl netrlo unlts r (14)

Ia the Sreaty of the Heterr the Unlted StateE bed

Jolned rlth evcrrr othen nalor natisn ln the rorLd ln dndor-

elng the netrlo system as the lntcrnatlonally prefemed

systen of relghte end neasurea and through rhieh Eeagureneata
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ane ledo.latcrrnettonally oonpatlblo at the hlgheet level of

aoouraelr. (r&)

Ec@nrc edoptlon of :tho natrio ayaten ln the. $nlted Statea hsd

eonG end, geaor ?hrough the eff,orls of Barnardr t;o,Ptro-

nctrLe Lntorest groupa bed bcen fornod and earrlcd on thc

flght te brfuag abont netrelogleal., rcfo,r'q in the !.ntcreatc of

lnterrrati.oaal enlfornlty. But .;lth thls @enc thc appoaran@o

of, an aetlve antl,-netrle organl,satl.on thtob suoeeed,od ln
oectlng unfa*srable llght on the @oavct€lon ts the nctrle

cyaten. It aXso,prevonted any attcnpta to pasa l.cgLe:"etlora

on the propceed reforu of, telghts nnd neesnnoncntE slneo

the notrfe syetrp ;aa aot beed an lagX.o-$exoa rel,ghtg and

Eeeaurca . {15 )

One of the noet sl€ntfleant evonts tn the cntLrc bla-

tor? of tbc nstr!.o. eyatcn !.a thc Enlted States o@eurred ln
1896. In that year 6engrcce Geno rlthtn a haLr of approvlng

a Baa,Eunt to adopt. the nstrle eystenp flrct for govcnnncnt

affaire and Later fer. the natLoa Es a rhole. Althoq6h the

Ilouse of RoBroacntat!.vcs flrgt grantod rnd then iuncdlatoly

ragel.ndod tts rpprovel of tho blllr eupportara of tbe natrlo
aysten ;ens arouged, to further efforte and boeanc even noro

eonr!.need tbat tha sBoGeEs tbey had rerked. ro long ts *ttaln
lrae rloar at hand. But the btll ras scnt baeh to GhuLttee,

and tbere lt diod. (11)

€ver thE ncxt tcn yearc, norc thaa a doaea bll,ls
deal,ln6 .;lth the rotrle syetsn rerc propoeed and nany trctrc

dcfeated. $upport f,or thc actrl.e cyetan Eontl.nucd to eono
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fron seleatl,ate, cdeoatort, atd Eoa? governneat offlelale.
ilcnbene of the 0onnlttes on 0olnagcr telghtE and teaEures

kcpt the eub$eet alive :ln CongreEts,{'t41

Uatll about tg00 AuerLsats lavolvcn?nt rtth eeLeaea

had boen prlaelpall.y oa an lndtvtdual baEls. lh.nlr forescr

that the netLoa rag. not prcpared te fully neet tbe teohnl-

eal neode of, a aer ladurtrlal rorld. $bc eountry esgcelally

laekod a eentral tnstttstloa naelronstbLc ,f,er ,ltoEsur€aont

stondat€s,, preelELon lnsttuncnt devalopueatl aad. nstcrlalg

rtgcareh. Follo;ing the eranBle of otbcr eouatrL€ep E rret

go?cunrcntel i.nEtltutlon pe ercated thet ;oeld bs ra Go!-

plete laboratsrlr fttted for uudertahtas the .aoEt rcflncd

neasurenents lmoq to nodcm golcnee.t6 fbe ilsttont1 Dnreau

of Standarrtg r HB$i, m,s cetsb.Ilghed on July l, 1901. lhe

hletorly of thc aetrio syeten la the Enttcd Statcs.has bcon

llahed .to tba tfBS by tha vesy eet of lte ereat!.on. (15)

tost of tho notrle lcgLslatign preposod bctrcca f896

and 1967 ,ronld hevc requind thc 0ovcrnncnt te adept tbe nst-
rLe eyeten fLrst, titb:the regt of, the oonntpy follorlng
rlthin a f,er lrears. At ftrct, the pro-notr!.e footloas bad

thc nonentun, but tbe tlde tuned about 1902, when Ealscy

and Dale u,Rqgcd to stlr ep sueh en outery fron a fer @Joll-

faeturefg and lnfl.nFatlal'. englnrera thet further propoeals

rerc bottlcd up la a eomlttcc. lhey wc!r, ln f,aetr 6@ eEG-

eeasfu1 that aCvoeat.s geyr np trrylng and deel.dod to nalt

fo.S. Dcpertnent of Ssnneroe.
ten Gontroversy. la the H.S.1 p. 115.
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for a 1016 opporbune tlrg. (Xb)

fhc acrt phaac of, tbc netrl.o eontrov€syr rhl.eh be-

gan befofe the €alted Statee beeaac lnvolved Ln tqrld lfer X

and lastcd untll thc 0rgat Depress,lon set ln, tool plaec

nostty outsldc 0ongreas. Fron 191& te 1933r thc nati'Ea er-

perteneed rhst has bcen oallcd the .r8roat totrle Gtnead,c.r

Pub[e debate qnd eeapaigng reaehed tbslr hlgbest J"eve1 on

both al.dce. But egalnr nottltng of slgrrl.ftearace ceorged fron
go4grcss. lhe antL-netr!.c ferecg esntl.nued rl.th cddlttonal

baehtag frou the Auortmn Instltuta of felgbtg and Heagutres. (r5)

tlth flnanetal and polltleaL baekin8 froa a lnrge

pertlon of the natLonfs Feror mnufaeturolg and. aarngfaeturlns

aseooLetione' the Ingtltutc ras able to ovcnheln eaeb pro-

netrie propoeel rt th orEpal.gcd protesta anA adrsrse publi.e-

lty. Xt publlshed lts orl. Journals, buUetlnsr and paaphLeter

plus having thc eupperE of eopc Leadlng profeeslonal end

tradc tournrls..
Ia the faEe sf a oontl,anlng barrago of Epln!.onr tlo

ncrl5r-foundEd, pro-r€trlo organlsatlonc bogan speaXlng out.

Ehe oaly ons rbi.oh ttlll reual.as today ;a6 eEtabl!.sbcd,l,n

1919r the Arerlean tetrle A,csoelat*on. It dreu nost of its
gupport fron gFollps ,thet rerQ ltro-EQt?le.ia the past. A fcv

eonpanlct werg al'go ropFsgentodr bet dld not havc the pull
aE those in tbc antl.-retrLe greups di.A. (L&)

In the post-rEtl pr€-d,cpneEcl,oa yeetS r snly tro Oon-
l4'

grece!.oaa1'hcartr€p f,6re hold on the eubJootr elthougb f,orty

bl1ls ;erG tratroduoed. |Bhcnt rlth tbe onsct of tbo prelonged



T7

f,lnEnclal. orlstg, the netrlo queetlon was shOvcd lato thr

baekgtound. fben tlncg got betterr the Enl-ted Ststes r&s ln

an lsolatloalet nood and not dlspoeed to eonsldor!.ng a ehange

to the nctrie a5reten, alt[ongh the .tlne rsuld. @one rhen Bet-

rle advoeEtoe rould propoEe a eraob letrl,e. ebengeover as e

ton!.e for a elus€lsh cGoh€{f e (14)

fn feet, tha netrle eont,r@vattayt rolalnGA deraaat f,er

ahoet thras deeadsc. llbo aat!,sre ras too busy .te eonsldor

the qucstloa durlng lonl-d flar XX1 and,at Ltg and' ths gnltcd

$tatcE so don!.natcd tho rorild,fa produetlsn and, axehangs of

fsodc that lhcrc Eeeaed ts bE no noed fer a ehonga. (1&)

f,Lth tbe latmehtng of thc $ovlct Unloals flrEt $put-

nlh eatcll!.tc ,a L95?r Anerleafa attcntton ;as sudd.cnly fo-
euscd on gel,caoe and. tcchnslogf. In tbrt gaao yoar I U. S.

Arny regxrlstloa eetabllghcd tbo netrto eys.ten aE tbe basls

for roap@nr? and relatcd cqulplent. A oennlttee of the Orgain

nlsatloa of Aucrlean States propoged that,"thc nctrle aycten

bc adoptcd ,threughout ths f,Cgtcrn Ecnlsphsror the follorlng
yoar the.naJon natlone EtlI[ uslng the puatonary sXraton,

Lneludlpg thc, Enlted States, end Brt talar agrce4 te nee . thc

saEG nctrle cquhalents to dcflne thclr Laehr-pound unLts. (11+)

In 1960, the uctrlo, eyetcn ras ltcelf rsf,lned by a

Geaerql Gonferenee of Felghtg and fegEuree. Althsugb tbe

uetrie syrtcn had becn thc eolnnoa ;eesurcuagt 19n€BS6o of,

tno 43 natlonc that adharod to the tryaty of thc tctarr llhc
otber !.anguages, lt ras epoten la varioua {lalcets. Prler
to 1960 tberc rono aubtl.e d!.fferaaoeg i.n the uee of nctrlel

nenG eauged oonfuElon in evorlrday BBor but rherc tbe blghect



LcvcLs of eotrcnttfle and engincerf,ng pfeeislon sar€

tha nctrlo eyetGn raE aot really standar€ aad thore

for uLsundcratandLng and €rror. (Xe)

reclulredt

ra8 rooE

lhc Gencral e"errforcn@e of trclglrtg and Hcassrss elcarcd

thcse dlffcrenoee by agrec,lng .aa a ctalrdard nAtrlE eyltca.

Thc result rre tbe Intematlenel tctrtc Syctlar Eaora as r

fntor,aatLonEl Syctoe of Unlta , or SI,

0oa6reg6 gtllX di.d not feel ell nrgenoe. to oenycrt to

ectrleE, Horcvcsr orr tay 2&r L965t tho Pncsldent of tho Brl-

tlah Board of fradc announeed ln Farllaneat the Ualtod KlnS-

donrE lntentlon to adopt the .uctrLe eyeten ovclr tho eource of

thc.aaxt toa yaEfs. Brltal.nrs aetlon rnde lt elrar that tho

Un!.ted Stetce rould sooa be onr of the vegy fer natioas thet

stlll Edbered to thc euetolan1 syeten of ucagureseat. An

aooeptable blll. rrqc draftod by the E. 8. 0o4gresa rbleh be-

6aEC Publle lar 90:,472' the tetrle $tudy Aetr and rag sLgncd

Lnto lar la 1968' (.1&)

Es!}id ler qe-qti, F.S irttr* p'tBgu g"p

|!hc @ongrtEs.lonal debato leadlng to the pascage of,

Publle Inr p0-b72, the.ltetrle Study Aetr refleetcd a far aoro

prqotioel uadarataadtng of, the p4tnno of, lbc netrle pnoblen

than dtif carller, and,.nsrc terbnlcnt..oongrossleaal dcbatrE on

the subJeet. tlaay tineE ln tlee laet hundrcd yeals paeslone

had beca lnflaned oa both sldos of, this !.sguor and rerely dtd

thc dcbatc rlge above a pnrcly eaotl.onal levcl. . lhlc tlnc the

0oagrcec. did not requcst a pl"an for eorrycrcloa to netrle us-

age. Instcad thc Oon6r6aa asked thc Departncmt of Conncree

to tdetornlne thc !,npeet of taereaelng ;orldrLde Ese of, tho
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r€trL@ ElrEteil on tbe Unlted Statos.rT lhcy tero to also G@n-

gldcr rthe dcsi.rabtllty and praetloabllLty of Lnercesl.ng nec

of notr!.e telghte and Eeaa'upe.and to sted3r the f,oaslbtllty
of, retrlnlng and pronotingr*r.lngi.nocring gtendards bascd on

tha eustonary neeeurcroat nnLta...,tB Flnally thcy rcrc to
rcvaluata thc eoete and bencf,lts of alternatlve eouraos of

aetlen rhlob m,y be f,caslble for thc Bnlted Stetcs.'9
lhc let also roquircd that apoelal attcntlon bc given

to tbc radvantag€s r dlradvantages and problcna acEoelatcd ;ith
the poaelblc eharrgec ln clthor thE ayeten of nsaeuroueat unlte

or thc rctatcd dlncnsLonaL and eaglnocr!.ag etandardg etrrreatl.5r

ln ugc ln the Unlted States.'l0
the flnal, tl . S, tetrle $tudy r€pert waE publ'lshcd la

Coameroo strFned tlp the reeon-Jul.grl 197t, Ehe Seeretaqy ef

nendatisns I

!!at the Unltod Statee ehange te thc IatenoatlonsL
Hotrla Sycten dol.lbaratcLy end oarcfnllyl that thlc
be dene tbrough a soordlnetcd netlonal prsgnnt
that thc Gongrcas asaign the racponclblHty for ,

gnidi-ag tlre ehangc...t@ a eeatral eoordlnatlag body
rcaponslve ts all aeetora of our soelety... rthl,t
early priorlty bc glven to cduoatiag ovory Ancrlean
sehool ohlld and thc publle at large to thlnt ln
netrle tsrns I that tmcdlate atrpe bc tskon by thc
Oengrese ts feeter E.S. partlolgptloa ln latcran-
tloaEl standards eetivltlesl thet !n srdcr to en-
coarege efftclcaet and nlnlalzo thc overEll. oeEtg
to coelrty, the goncral ml'c ahsuld be that any
ehangoovcr eogts aholI rll.e there they faIIrI that
the GeagrcEsrr.cgtebllsh a targat date toa ycarc

seaeh. ,Prur?$FPi.r'ewle 
Hrr 3

8rbid.

9ruld.

lotbld,

fhe H,$. Hetrle $tudy. $g*,
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ahead, by whleh tiac the U.$. w111 have
predonlnantlyr thoegh ast exeLuslvelyr

beeone
ruetrlel

that there- be a flm governnent eousltnent to '. - ,"'

thls goal.Il
0urrgnt tetrle lJcsielatlon

She nost eurrcat leglclatlve aetlen tssts place',.o4i'r

$eptcaber 5, Lg?j, then tho Honce of Ropreecntat!.veg approvcd

netrle lcglclat!.on by a vote of 390 to 63. lhe leglslatlonl
[.8. 86?b, ra6 e btll to dcelenr e nstlonel poll.cy of eoR-

vertlng to tbc nctrle cycton ln the Unlted Statcg, and to

catabIlflb e Bnitcd StEtog tctrlo Bosrd to eoordlnato the

voluntary €onvcrsloa to thc rctrle e3reten. lbts leglalatlon
tben aovct to ths Scnate f,or eonrldrretlon. lhe Scnate 6ol-
Deree Counlttea, bsa ladleatcd tt ny rloh to bold brlef hear-

lngt. Favorablc aetlqa la the Scnato le eonsldcrcd Ll&ely by

thc cad Et L975, (71

lfot aftar ecaturlac of debator tho Unf,tcd $tateE la

on ltg ray to boeoniag a unlfled netr!.e nntlon for the flrat
tlro.

Inplleatlonc la tha Food Arce

Antd eerly slgna that Ea"{ Ananleaas ;llt resl.et

ohanglng poands to kllotratra r Euarltc to l.ltors and nlles to
tllonotersI tho fcdcral governrent Is about to eonnLt the

Unttcd Statcs to goLng letrio. lbe Ltnl.tcd Strtoa ls dedleatcd

to a posl*!.oa of rsrld. Lcadorghlp. It eennot mlntcif, thle
pecltlon and stand alone ellngLrlg to a loacnriug aystcn

bullt upon tho lcngth of barlelr cerrrs end thc glrdlet of

llstover,
Bedd, Hcad & C@, r

Allaa 6r r Yop and the Hettl,qJ$Jrgt"eJF, I{.I. r
L{11, p. 3



2l

Saxon tsings.

Ilth thc ehangcover tha oonsutcr r11l bc tbo last
to feel tbc lapeet of the netrlo oysten, and thc bolc c6eno-

nlet 1111 aeed to be ready to hclp eonsuEGra naEe the ohange

aaoothly and. caell.y,

Ibeu tal.htag about gotag nctrle ' otlo rcelly haa to

oonsldor tro klnfir of ehangggr rgof,tr aad rhi,td'. I goftr+.

obnngc, f,er cxnnpler oeours ;Iren the reathcr eanonaocr beglaa

roportlng the tenpcratere la dcgreeg Oclelus lastaad ef de-

grces Fahrmhelt. For tho conauner tbc ohange over ls nalnly

a rgoftr or nental ohangc. ,gne problen soureo LE thc natural

tendoney of rcgl,gtlng eharegc, ccpcelalty slnec tho oustorary

sXraten, of nsrgurcecnt ls eo engrel.ncd ln tbc Enltcd Stateg

poputattonr and tbe aood to srlteb te the notrle cyeton !.c aet

appereat. lhorcfoncr a rell dofLned lrregran f,or the esnverolsn

of syrtew ls l?ceoosary so that peoplc rll.l begln to rth!.ah

retr!.o, aot eenvarelon'. (1S)

rH4rdr ehaagor lavolvc ettcrlag gl.zo, reLghts, and,

otbor dlnenEloasr,'of plrysieaL obtcotE. An exanple of a herd

oharl6e rould bc lf, thc dalry lndustrly gtar-ta aclllng n!.lk

by thc lLtcr. lba nllk di.etnibuton hes to aodlfy hls Eeehl.ne-

ry te f111 a sltghtly rangcr eontalncr. At goac polat 60B-

turera ;l,Ll bc faerd ;l.th a hardrarc ehange, but lt le elnost

alraye prcecded by a gsft ehangc. (14)

f,etrle lerra
.|!hc uec of netrle terus rLll be thc isof,tr ehange

that r!.11 af,fcet eonsunetra fl.rst.
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lfhe netrle caratcn "ls. a base-16 or dee!.nnl syetcn of

rclgbts aad leegqreE. .*OE? ouritrsa@lr le an crauplc of tbo

base'lo or doolta,]" syster. itoEt Aner.Loaas 1111 havo to leErm

only oae baEo ualt saeh for lcn€th (the ;::ueter) r EaaE or relght

(ttrc gran) I ealne!.ty or volcrc (the lltcr) , and tenporatnro

(o€elE!.us), Anctbcr ter:'n, the Joul"c, r11I' be dj.souEsed

lator. Ono 1111 alEo naed to loarn threc prcf,kcc that rlll
affeet onc ln 6y€r!r day llvlngr nllll- (@.001 or VtOgo)t

ecntl.- (0,01 or t/tgo) . aad hlto- (1r@90 tlnos ) . Sddon

uEcd prcfLrec aro dcka- (10 tines), deol- (0.1 sr f/tO) r and

heoto- (f00 tlres). llhereforer to eonvert thc uptts froe sas

slre to another lt Ls sleply a natter sf aovlng the deehat

BoLnt. An erenplc rou!'d bs &1598 nlltlneterB ' lt59 Ecntfu,.

aeterg** T.59 netcrs - @.00&59 kllonctera. (e)

ftth a rer? fct crccptlens r aIL the aynbolg for net-

ni.e unlte ere not capltallaed or are not follorod by a Bcrlod.

lhe s5mbcLs for thc baee nntte arnc nctcr (n) ' grat (g) r llter
(O , and tcryeraturo (og). sbc eomeet eynbol for thc 1ltcr
is a sorlpt lctter aot a prluted lettcr. lhe varlouE pTe-

ftxogr eSmbole are ntllL- (n-) r eeatl.- (e-), tllo- (k-),

dcka- (dae-) r deeL- (d-), and beeto- (h-). lho abovs cHaple

oS also bc rrrl,tten es 4r59O EE 'E &59 cn r br59 a o 0.00T5p tl.
lhe unltE thnt Anerl.oene rtll Foon be ns!.ng evelydey

EF r the alll!.nfterr eentLretrr, ncterr a.nd XLloreter for dco-

erLblng length and dlstaao.l tho dlllLttsr and llter fer ea-

paotty or volunel the Sranr kllogranr and tonno fer retgbtl

the hlloaetcr pcr bour f,ar h!.ghray gpeodl end the degreo

Oolelua for tcnpcratetre. (f3)
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@ne advantago thgt lould bc reaLlsed rlth thl.c ehange

i.n teralnology lc that llten 1111 reple,ee fleld ounea, pintr

quartr anl ggllsn, and gren w111 be.uscd la.Plgce o.f Pognd

snd oulee. fhe eoaf,eeLotl tbat c:iste bctreon the onnoe arod

f,lutd 6ultcs, and the l!.quld and dr7 pi.at or Euar! ronld be

ellnlnated. (8)

Food Paekaslns and labclLas

, $be rctr!.e lystea hag already inehcd ltrelf. ento the

suporarrket aholvcs, tarey ltcm aIrc slnaady bclng labelid

[a netrle Bs tell ae ln custonErT Beasnlrts. Volunc leasurse

are g!.ven !.n ntlltliters and fluld oulroes, relghts tn graug

and pognds,/ou4eee. Aooolldlng ts E, S. Depallncat of Goencr@e

ffgrrreo, ln 1960 ogly pound aad ounec aeeagroa top uEed oa

food paekages., .BX Ly; rgr half of the p4ckagcs ghorcd duel.

neacnr,eaents , @unGGE I g!!r! I alad litorr. ?hig cvidcnsld thc

Srowtng aEe af tlre netrie eyetea by thc food laduet1ry. Xt Le

eEttuted that the pereeatagc bas lnercEsed evca norra sinee

1970. (6)

EvcatualXXrr oaly eetrle roaturcs rtll. be glvea oa

peehagee . tlXk d!l' s rold , Ln oac lltCr eontalnore lastced

of quarts, A 5@0 gran paohagc rllL FePtesc tho eumcat pound

paekegc of butter. Frceh f,oods Euoh;.aa ncEt and produee rLll
be vei.ghed ia granc and kilograus.

$i.noe Etandard nQao.Erct ln the rctrte s3rctea are

altghtly larger than La thE ouetoaary alroteur nost ooateLaer

s!.cee rllX. be, eh$god to ths netrlo a!,ac. Bceaueo tbe nctrle

eontalncre ri.l.l hold a largcn quantl.ty thsn thc euetenry

sLcer prLocs rI11 be eorreepondl.ngly h16her. (6)
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tctrleatloa shgeld hclp atandardlsc food paokaglag

and ellnlnate tbe oeafuslag nnabcr sf gltcs. It rtl,l alse

be ueeful la oouparlsoa ehopping, eLnee dotcrn!.nt'ng $d.t
pr!.eee rL[I bo ear:[cr. (9)

FutrLtl.on t^abellng nt:lJ"Lsoe tho retnle eyatca by

statlng varLouE nutr!.entc Ln gran and nlLllgran uaitE. fhe

Food aad Frsg Adalnletrati.en dceldcd to urc thc actnLo aSnetcn

on astritLoa lebele bccews the onnee le tee l,ergr a, rsasarlag

nnlt te desertbe thc anounts of ntrtrients ln a ecnLng of

foed.

Horcvcr, eonsuners nced to wrdcretand nctrle reigbtr

la orodcr to nakc good use of autrll.ton labellng. For Ln-

etanoer @otrlonDert eaa uac the labcls to .heJ'p thon plara nore

autrltloua ncaLa, but they need to relEte thc gEaE eoatrat of
tbc astrLaatg ehom sn thc, f"abGl ,to. thc totaL grans noedcd

for a dsy, tbcy oan bu6r bettcr autrl.tloa rfor tbE noney tbcy

cpead by eorprrlng.the netrleate on'dlfferent brand lebclr
vlth tbc prLee JG the !.tcns. By evaXuetlag tho ,labcls, they

oan flrrd fosCs rhloh are sapceially good aeutneGc sf eortein

nstrl.ents they nay raat. IfutrLtlen labeltpg ie a valuabls

Eervtee to oensuncre1 but only lf they uaderstand lt and

use lt. (6)

fion-f,ool Lterg thgt r!.lL be affEetod by a ebrage ts
netrieatLon Lnolude rrappin6 ntarLale sueh aE taxed paper

aad foLl. There rllL bc noasured Ln nctprrl CceLnoterg and

eeathctcre rathcc tlts" tFui;ir i, f,ott:i,r,rl !imLlio{.-9i}
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tptrlqg. !4 tbc Kltehoa

Iotrleatl,on ln fosd preparatlon hE oon@ernod neny

heue eeoaonlets aad eo-nsunere. It rlll not ..noan throrlag

out old 1l1clpetr @oohbookor or utcnslLsr bnt [t ;tll nean

sote adJustnents. (e)

Befsrc ehangos ln food propairatlon oan be nado, aouc

uetrlo roasUrlng devlee etendards aeed te bo dcvelopcd. Fhe

lserLeaa Standar€a Aegoelatl.on hag the rasponalbt1lty .for

dereloplag thece. (tO) A eubeomlttoe hes bccn torklng on theso

atandarrilg and hnE mde reoomcadatLone uelng thc l!.terr the

baElo netrle u41t for oapaelty or volunc a6 a etal*lng po!.nt.

For llqeld lngrcdloatg r Fee@Erondations ladieatG rc&-

surea eha[. be one ll er (l'ooo utllllltcrs), 500 nlll!.Ittere ,

and 250 ulllt1lt€rg ri.th tha eapa@!.ty narh nca,r thc top but be-

Lsr the pourlRg 11p. Gradustl.ons and narllngs fon the 256

utLlLlttcrc EcasEror thc gubatitute for the pl:eecnt daSr staa-

dal€, neaseriqg GEF r rl11 bc Ln unltE of 25 nltltltterp I f,ore

thc 500 and 1r0g0 n11111!.ter BeasuroE, ln unita of, 5O nt111-

L1terE. (tO;

Pot dfy lngredlents thc neaEunaa eb&ll bc ln 5Oe Et'
25O u.lrt 185 nf end 50 n-1' lhe eapaelty EhaII be to the top

levle. (1g)

A sot sf ErnaLl household meaesree shall eongLat of a
n!.nLnun of ftvo tndlviduaL neaEures ln the fol,lorfng oa1nol-

tLcsr 25 nlr 15 rl1,, 5 al.' 2 81, I El rben Leveled rlth a

stralght edgs of a lnalfe or spatuili. (10)

In ordor that one doee ast eoaf,use thc procent day

eustonerlr Eeasarao rlth the ner petrlo aeaaureE Lt le
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reoonnended tbat the rordE ggg and spooq gg! g ,SggS. the

tcrng enc-hslf' orr€-fourthr one-thlrd rtll aot be nsed e!,nee

tt ls des!.rabLc that ene folLor the unitE of, ten (deeteal)

syeten as nueh as posetble. lbe terr nller shortenod forn

for ni.lllli.terE; rtll be used. Oeaada has apprqvsd thla
systen and people there f,lad ths uac of tbe terr llls very

eaglr to adJast to, (1e)

fbe bee!.o treeonneadatioa ls thet @aa us6s preeent day

neaEcnro rlth oxLetl.ag roet Bce aad rhea the Etaadar.de aro

approved a.nd ner. etandanX.neacurce are avELl,able, uEo thon

rith aerly dcvelepcd netric reolpes. (16)

Sinea thsro is aot a great deal of dl,ffereaoe ln:the
proeent day etandard Gupr 837 tLt aad the ner 250 nl neaEEFGr

a d!.f,fereaoe of lese tharr ose tabl€Epoon, the tto oould be

eeafuEad tf bsth rere eal.Led €upe r ?he preecat dsy tabLespooa

Urotfil lS.8 rX Eaa the teaap@on S.? Elr so thero vonld not
be that. nueh dlfferenee betrecn tbese E6a6utres and the oun-

reat reoonneind,ed snrll bouechof.d meaEureg" Fotr Eany paoe€Et-

dey rcolpog I,olu) oould;;Buh@g "B*r slrr.e,srocurfl{i{,in*t$lo
&6asunes| bet for er!.tloal neeipee auoh as souf,fles and rleh
rhltc eakee the produet nay aot be as geed a produet aE rhoa

ee&ng n6s,su?eg thl.eb rors aEed ln devel@plng the roel.pe. For

tbcEe types of erl.tLeal rcelpoe1 Bes notrlo rcotpes rl1l aced

ts be develetrred"(10)

Bhus, ln eootl,a€, oonsuDers ean ooatl.nue te neasnre

lngredleate by volune for reeipGgr Eorevor, the nctrlo eup

rasasunea nltl be ln X.lters End ntlltlltors lnsteed of ouneeg.

Fan slEeg wlLl probably ba stated tn nllllsaters. Ia
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E6ft e@nvGroion the 8-i.aeh round otr Equalle pan 111L .be ro-
fered tE as a 303 Em round or sqnare pa.n and tbe 13 I g-tnch

obLong pan rLll be ealled a 396 FE x 2?9 pEr. 0noe aetrLea-

tlon l.E eouplcted, the nunbere r11I probably bc rounded out

to rere oorveaient flgqr€s r rlth eorrespoadtng sbangeE la
pan eizes. Shle wouLd be tho hard eoaveral.oa. (6)

Besidas volnne and uass r adJuatneatE Ln tenperatnro

1111 be rcqulr,rd, She dlel sr teuperatere eealo of an ovon

1111 nced to bc rcplaeed or duel nErkod rlth €eleias er

Fahrcrille!.t un!.ta. f,Eter ri.Il, f,regao at go0 and be!.l at 10000.

A eekc rllJ bako at l8@o@.

For countfurg ealories, eonsuuers r11l bc esuatlng

klloJoulee (kJil lnstead of ealonLeg. lho Jeule le the unlt
of energSr la the netrle oyetcn and rlLl, thcrefore, repleee

ealerleE nhcn tho nctrle syeten lc adopted,. It lc oae of 
:

the dcrlve$ rlaltg la ,thc notrle eyeteu oa Syetenee latenaairr-,i,

tloaalp $X. thc jouta. Le the baeLs for cnergy neasureacnts

la all branehsa of seleaEe on rhi.eh netrLtl.onel aslenes do-

pends eed ts deflncd la tcrns of the baEle Inalts of naso, r'

lcngthl and tlne. (l) ft ls both a noasEre of neelunlcal ea-

ergy and bcat. Oac hllsealsrlo le equlvalent to *r18e kllo-
JouJ.eer of, I oalorlc to 4.180 Joules.(12)

Shc oqalvalente for tha enorgl' produolng aetrlente
ares

I
I
I

g earbohydrato prevLdes t+ ealoriee erg protel.a prevides lt oalorl.ee org fat provldee 9 ealorles or

LT Joulesr
L7 5otrl@s,
38 JoultsEf r (1?)
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examplee ef enerry all,owenees(f7) rTbe following
Body
Heteht
--r*:rrrDkg;]

40
5o
60
7s
86

erc

.1r:t8

L.g5,s
1;800
er@00
21229

6rgeo
? r59,egr&go
9r?,eg

Hen
.EeaI rJetrIeg

2r2$g 9t2e,g2r5gA lor5oo
e|8@o 1L,700
g rg5,o r2r8oo

It ie belng proposed that thc transitloa bc graduaL a^ad

thet lnttlal.J.y publleetlone start uslng brth tems and then

gradually usln€ only joulea.

iletrles ln Fsod Servl.ee

Ia nany fonelgn eormtrieE r reo!.penifuhg:redlentE are @f-

ten neaaured by reLght, not by volune. Fhlle consunerE la
the Entted States do not uae thls uethodr tt ts ar,l aeeopted

praotloc ln food sotrl.ee, rhere neaenrlng n!.etahge @as aoan

lc;cr FrofltE or €[en a loss. $lnee retgbtng Lngredloats i.s

thE ueet Eeeunte nay of neescrtngr mEV eouere.laL restaunretc

and lnstltuloa kltehens profcn thte acthod ln f,Eed getylee. (6)

In 1968 r th.a Delprtnent of D!.atctleg and Kutrltloa
at the Un!.verglty of Kaasas f,edloal Ceater etartcd to eoarort

food pneparatlon to the netrl,o syetenr Oonverelon ras.8@-

eonpllebed tbeoueh nathenatleal eouputatlon of reelpea r ehango-

oyer to actrlo eqnlpne'at and ntcnst"la r &nd tralning eupleyces

to wo tbc oonvertod rcel.pee aad nctrLe nosrurlag devleel.

IaltLallyr the enallest quentlty llEtod oa the reelpe rEF pr6-

pared and the prodnot eonparcd rltb onc produeed rtth the eus-

toFeqf eyaten. Slnoo the produetE renc eonparao-Ier the teetLag

phaae me ellnLreatod aad prodeets rers prepared te neet nenu

need,s. (11)
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StEces of 0hanEe

tbca the nctrle aysten fhal.ly boooncs the offlolal
eysten of rclghts and nGasumg fsr t e Ealted States, hope

eesnonLEts rltrl need to hor and teaeh l.t to ethere. Slnoe

thcre ls a dLf,fereaoe betroea belng f,aai.llan rlth a eysten

and belag ablc to uee lt fer evergthiag rlthout translatlngr
the goal Ls to thlnk ln netrl.e tcru mthcr thasr ln tho €EBto-

Eary eyston,

Rogearchers !.a eoelalogy at lora Statc Unlvarelty

fomd that people advanee through flvc stagae beforo they ean

EgG a nGr produet or eyeten r!.th eae€ of hablt, (f61 fhesc

stagce ar6t

lhe ftrEt etage [n loanelng to rtbLnh netrJer bcglas

rhen ane beazlr that thc Unlted StatoE rl11 probabli ebange

ovctr'to thc letrl,e spten La the lGer futurel thlg ls the

ars.reaess etgge. An lnfornatl,on-.gatha:rlng stage fellong a-

reraneEE. During thls stage tbc arare pcreoB bagl.ns te aek

queet!.one abont tbc netrie unlte r prcflrcs r advaatagcg and dis-
advantagcer etc, Hcrt Le thc applteatlon etage. Oa€ beglns

to apply netrLc horledge. Dlfforent obJcotc aro nea,Enred

eelag netrl,e dlnonslEns aaC snltE. 6ndua],1y tbte Itreottoe
lcade to thc next stage. Eurlag thc trLaX. etagc nac of thc

ectrlo syeteu la uorg and norc fgequcnti;, Onc tandE ts fer-
get the old ncaeuroaent oyeten ln favor ef the netric syeten.

fn thc adoptlon stagc one has begraa ts thtah La netrlo teru. (16)

Slnee thc regt of tbe rorld lc already gcared to aatr
rl.c, the Inn!,tad $tatee ean aeareely hope to staad e,lone f,or

leng. She tluc to rthlnl nctr!.or hag eoue to thlE eoqntry.
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ORCANIZAIION OF ITTE SfUDI

Slnee lt ts lnevttablc that thc aetrle syatcn rlll
roncde;r booonc tbe offlelat. a5rstcn of rcighte aad leasureg

for thr Snltcd $tatcc, tha pr€66Erc r!.11 be otr aII of nc to
learn and adcpt ts the ner Eoaruroncnt aystca. tany groupr,

oapeelelly hone eeoaenLcte, t111 flnd thaneclvce ln thc poal*

tlone of teaehLng lt to sthcra. ,l[hc noed n111 bc to flret
bcoonc fenllLar rlth the eystcn ead thca bc ablc to uac lt
ln everyday ltfc rlthout translatlng baek to oer eustonarXr

syatca. Slnec thc goel !.e aow to ,thfurk aetrLer rathcr thsa

ln thr euctoner? EGaguronent. eXrsten, thlc ctudy rae eonecrncd

rlth tho rorking horlcdgo of thc netrlo eyetcl of studcnts

cnrollod in honc ccoaonl.eg eLaseca at thc Erllverelty of Els-
eongln-Stcveng Pol.nt.

Deslen ef the Studv
------

A d,cEerlptlve survey rcEcareh tcehnlEuo ras ssad to
gpthor lnfornation eonecrzrlng tho rorllng kaorlcdgo of tbc
actrle aystcn fron the eheeca popul.atloa canBre of atudeats

otlrrontly enrolled !.n on-canpur honc ooonoat eE elagscE at tha

Enlvcrllty of tfieoonsin-Stcvens pol.at.

fhe varlabloe that 1016 glvon etetlgtloal troatlcnt
ara es follorcr (1) thc lndcpcndont varlables roro thc agr

groqpr read,on5-e neJor, and thc yoar ln oollcgo, and (e) thc

3s
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dcpcndcnt varLable ras thc etudentrE knorlelge of, thc actrle
:

syetcn.

Popnlatlon Sanplc

fhe netrie qecetlsnnatic that ras developcd rar glven

to alnoet a].l studcnte that tsre la attcndsn@e ln hopc coono-

nle elassGa at thc Unlvoralty of tllEeonain-StcvenE Polnt

duri.ng thc two wcch perlod of 0otober Z?th thrru l{ovenber ?th

of the fall senestsn st Lt75, A1L of the hoae oeononles ,'

e!.asaoE uere surneyed. wlth a few eroeptlone. fhe lnvestlga-

tor waE unablc to adalnLstcr thc qeestlormalrc foru La threc

elagg seettong due to lndlvldsa1lzcd proJeete. Shree Bcvcn-

rcck bloek clasces rerG alEo onittrd becauec of the tLnc

pcrlod ln ;hleh thc EuaatlsnnalrG ua,s praccnted. Slrese elaae-

os ;Gr€ for studcnte who rsuld be Etudcnt teaehlng thc last
part of thc faLl genestar. Stedenta ln off-oeqrut bonr GGeBo-

nLes elasces rere not Lnoluded !.n the etudy.

DeveJ.opment of the Inetrunent
- 

:rFttF

A qucstlormaLre (ApponClx A) res fomulcted to sn-

@oupaEs the basle nctrLo ur,lltsr thelr prcfir:e a,nd eynbofe,

aRd eonvcreloas to and frop sctr!.e aeasurss. Aatdltteaal

ltcns rGre lneluded to ggla troeessaqy baekground lnfornatlon

@oneerning thc ladlvldsalfe egc gr,onp, aoadonle naJor, t6ar
ln oollcge and any prevLous natrle lnstrtretion. Sono rrlttcn
lnetmetloas for fllllng out the quostlonnalre rer-e aleo

lneluded. A pllot test lnvolved flre UnlvcrElty of HLeeonsln-

stcvens Polnt studentE rho rEre not eurrcntly enrolled ln any

houa eeononles elaaecg. Ho ehangcg in the queetlonnalre tero

nade aftar thc pllot tcst.
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'!he lnstruncat rag edntntatercd by the laveetlgator

to eaeh elags rltb the aane orel inctruetl,oas to eaeh soo-

tion. Shls lnformatlon rcinforocd tho rrltton instruotLons

alrcady sa the forp. A narhnn of trantSr ninutcs vaE allored

to eorplctc thc sBrrcy forn. Anarene rere plaeed oH Elt op-

tlean eeannlng eoaputcr anetror sheet to ald ln the tabul.atlon

and analyEle of thc data. Olcsranee to adntnl*trrifrLl,,rrsreJr
raa obtained fron thc dcan ef thc Sehool sf Hoae Eeonon!.es -i.

and, fron eaeh lnd!.vlduol profoccopo

?rggp€qEcs for Anq1ygls gg ryta
Upoa oonpletlon of thc aunrey, tha anerer Ehccte

tere takca to thc Instruetlenal Data Prsecsslng CIcnter at thc

Enlversity of fLseonsLn-stcvcng Pslnt, Sherc thc oBtlean

aeann!.ng aaarer shecte worc punohcd to oarCs. An fBH ffr0
eenputer ras uscd for proeea-siag. She seorlng progran that
;as ugod ras $ABCA whleh rao orlglnqLty mlttca at the unlvor-
elty of lora end tban adapted at thc Univcrslty of ligeongl.n-

Stcveas Pont. An ltcn anelyeLe was flret rnn on thc 'total

tt4fle, the ncaa and standard davlatlon for thc entlre a&E-

plo rae detemLncd along rl.th thc rellabtllty of thc tcgt.
$he Eeerlag progran rae eoded to laeLude the foLlot-

lng eategorLasr egc groupr oGadonle m!or, and, lrcar ln eol*
legc. l$le earrrda rorc sorJod into thc thrce categorles aad

rwr on tDJ';IABCA progran. Ihc eonpttcr printsut taeludcd

ecll Ecang and etandard devlEtlons, dcgrecE sf ".frscdon and

f-retioa. Aa add.i.tloael tost eoortag rag ugcd oa geleeted

netehcd quectlons to daternlac thc abll.tty ef tho eanplc
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popul,atlon to apply netrle eonvorslon

epplleatlon problems . (*ppendix A-5)

froa these rosu1te.

faetore to

Coneluslons

praetleel

wero d,rawn



OHAP$ER IV

NESI'LFS AHD DISSUSSIOT

thc roeponseE obtalned fron ths netr5.@ sutroy, rhleh

lneorporated aa undcretandlng of thc basc noaEusoncnt un!.tg

of tlre uotrlo ryeten, tbeln prcfl.rca and eynbole , ooaverslon

faetore and praetleal appll,eatlonsr 8f,e proscntcd as thg dc-

pcadcnt varlable ln thls ohapter. Algo lneludcd arc thc ln-

depcadent varlabLcsr a€€r aeadon!.e mJorr and year La e@l-

Lcge,

Populatlon Saaplc

fhe canple ctsc raE 447 atudcnte earollcd ln bone

eeonorles ElaEges at tho ltalverslty of triseonsln-$teveas

Polnt. An addltlonal trenty-clebt etedeatg hed flllcd ost

thc queetl.onnelre fom but thase fornc rGre not ueed" ln tha

etudy beeausc of. lntluffle!,ent lnfornatLcn oa then.

A dlstrlbution of eaaBlad stedeats by age trae nade.

fhere rere 13@ pereoas 19 yoare of agc or uadcr, ?88 betwcea

20 te 2B years of agcr ead, 89 rhe rGrG 2j years of age on

older.

tshs dlstrlbutlon sf studcntg ln the sanplc by aeaden-

le naJore le prcsseated ln Beble 1. Shle eanple populatlon

eorrccpoad,e elosoly to the aetual pcreentagc of, najora ln thc

varLoue ar6e6 of, atudy ln the Sohool of llonc BeononloE.

34
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Bable 1. Distrlbntlon of Saaplo Populatlon by Aeadcnie
HaJore, by Total Sanple and lIone Eoonsniee 0nly
$aqrIe

il r I r - ..

! lr 

--

Ilone Eocnoni.ee
lotal SaupJ.c OaJ,Y $aaPled

Aeadenle FlaJorE f.{enber Pereentage Pereentage

Heme Eesnomiee Ed,seatlen 117 3s

1.0,9Early Chlldhood Edeenr
tion- (H.8. )

Feed and HstrLtionr
DletetleE
Experineatal Foods
Feod $ervlee Ugt.
OenerAI
Graduate

lfotal

Ilone Eeononies la Buei-
!.IOSS t

Faehlen Herrehand,ls lng
Heuslag and Interionl
Csnnrrnleatleae
Food and Eq,ulpneat

fetal
Hen-It@Ee Eeer,lomles
Hajore

fEteL

8z
5

10
2
4

58
56I

t+

103 afi

e8

14

10e

a7

93

Ie0

L26

6L

Ia fable 2 the d!.strtbut!,on of atudcnts In
plc W y6ar ln eollegc ls ghonil. Graduate Etudents

oaly 3 peroent ef the eanplc bEeasee ealy otl-€a[Fus

renr used la the stud,5r.

the Ba,H-

nade up

elasses
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Bable 2. Dietrtbatlon of Studcnts !n $anplaaby Year Ln
0o11ege, by l{unber and. PereGntage

FrequeaeY

Year fua OelLGgc Flunber Pereentagc

Freshnea
Sophnore
Junlor
Senlor
Om,deate

fotal

88
101
L24
LzL

13

t*47

20
22,
28
27

3

10e

Hetrle KaowledEerF

Ehtrrty-nLac quostlons that sought an underetmdlng

sf notrle blovledge tlcro lnoludad i.n the origlnal quoatlon-

naLrE. gne queatlon rag d!,aearded duo to a caleulation er-
porr llhe renalalng thlrty-cight quest!.ons rcre dlvlded tato

flvc leJor gFoups of, nctrlo hsrtcdget beae B.asefienent unl,ter

prcflxee, e5mboJ.e, eonversLon faotorE and prae*lea1 appllea-

tlons, (eppendix A-5)

Ehe ranber @f @erreet rcsp@nses

tseasutretsent qnlts, preflxee and Bynbole @f

by the students Banpled le shewn5 ln Bable

lng of the baEe tseasurenent unlts and the

the Hetrie syaten were eaeh under€ttood by about 80 peneent

of the gtudeatg ln the etudy, Iloncvcr, Ieoe than $0 porocnt

sf tlre etudontE dlsplayed an cnderatandlng of the prcflxes.

Slnoe theso three groupo of hnorlcdge atro ao vcty basl.e ts araP

qEestlons @tl base

the Eetrle systen

3. An rrnderstaad-

synbols used l,n

syEtenl knowledge

rreeds to be

enderstandlng and, Htillaatlon @f the Hetrie

of these areae, espeelally nctrle preflxeet

stress€d,



fable 3,

37

Distrlbutlon of 6o*eet Reeponsee to Quegtlons
sn BaEo ileeEnrencat Unlter Prcftces and Synbols,
By l{unber and Pcreent ago

Correct BespoRscg

Deseriptlon @f Suestlon F-lupber Pereentage

Base Heastrrotsent unite
Length
Ulaee/Yeight
CapaeLty/volune
Beaperatere seale
SaLorle
f{enber baee ef systep

Hean

Prefixes
deel-
heete-
nllli-
Eege-
k1le-
deka-
eentl-
gief€-

Hean

$ynboJ.s
klloaetcr
eentl-neter
nllll,neter
graE
nllll.gran
kllogram
iltlltllter
1.lter
deell.lter

![ean

436
4e0
413
256
229
36?

352
433
366
3e5
3e6
263
&0?
$I+:t

3e3

98
94
92
57
5t
82

4&
3e
53
32
59
4o
45
6L

?9
e7
82
88
89
59
91,
54
88

198
r36
235
Ir+5
262
180
203
272

79

,+6

81

HErc lnporbant than haorlcdgc of netrle baee E€B,ellre-

noat unite aad tbelr Brcfl.xcs and eynbola lE the knorLedge

of, ooaverston factore and the abtllty to apply netrle haot-

Lcdge to praetleel applleatlonsr the canpled studeat.s



Tab}e S, Dlstr!.butlan of Correet Responsea ts Questl.oras
on 0onvcrElon Faetere a,nd Fraetl,eat Applleatlsne
fsr the Hetrle $yeten, b3r Hunber ar,rd Perecata€e

0orreet Rcepqssgg_ _
Deeerlptlon of Seestlon ItunbGr Pereentagc

0onverslon faetere
[deter to lnehGs
Kilegram to Bounds
Flqtd otrnees to mlIIlllters
HlIe te klleaetenr
Ga11€n to llterts
Ineh te eentlmetelct

Hean

Pmetleal applleatlons
Pound te Srqn
H.P.H. to klleneters
faehes to eentlneters
Ktleseter to nlle
Ftreter te yard
Inehes to eentlactErs
Inehes to eentineters

l'- *RgdtC tuRnn@tr$,tft l lter
fenper.t,tere geale

$[ean

3s9
238
138
25e

g8
?L5

69
53
3L
56
22
7a

23
4T,

35
30
6it
33
e5
2E
3@

50

103
r83
158
L32
27L
1l+8
242yl
L36

36

l$ll.lty to nhe thts transfar of netrLe !.nfomstton ls sbora

ln SabLc &. @nly €no-half of ths studcntE eanpled ;6rc able

to eoapletc eoaverelon faotorE bctresn tho netrle and tbe

eustoneqy eystcns of noasurenent. Sbc ablLlty to utlBrc .-.,.

thece eonverglon faotors on xrraetieal applleatlon problens

nas dcnonstrateat by only 36 ponoent of the Etudonts oanpl.ed.

Ehe Laablltty lf etudents to uke thle tranEf,cr sf
Xaoorledgc lE fun'ther llleetretod fu,1 |fab1c 5, An analya!.g of

ecte of, eonvorslan faetsr questions and prraoti.eal applleatloa
qucetlone rae nadc sf the fl.ve palrlags of questlon eetE.

(Appeadlx A-5) fhe set testing the netcr and yerd haedodgc



39

Eab1e j. Pereentage Distrtbution of Reaponses for
C.onvere ion-Applleation Problen Scte

Peroeatagc
Csnver€ lea-Appll-
eatien Sets ltclther One Foth

BuaL Sete

Heter & yaqd
rreter(#26)
Yard(#36)

KlLogran & pound
Kilograts (#zT)
Poend (ffie)

Fluld ounees &
nilliliterg

Fluld eanees (#28)
Htlllllterg (#e0)

Hlle &, speed ln
kLloneters

Hlle (#eg)
$peed l.lnlt

18

tl0

56

?7

22
13

&8

L7

25

2l
tq
-J

37
6

9

kE:J"F. h. ?a

Quad Set
--- 

-Inehes & eentlaeters
rnehes (#3I)
6entlneters (#9r*',
6enttneters (#'9?l
Ceatlneters (#39)

Heither One firo ?hree Pour

L2 11

2g
32

L6

# * Quest!.on nunber Ln questlonnaLre fsrm (Appeadtx A)

shorcd that Elnost 50 pereent of the eanple populatloa raE

ablc to both eonvert and apply tbe netrle lnformtion. Aboet

one-foerth of the etudente eould eonvert and appLy tho nllo
and epeed ln kllenoterg ktlorLedge setr sonething aot neeegsart

lly expeeted rlth a sanple of, hoae eeoaoniea etudeate. Only
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geveatcen Bereent of the Etudents eould reakc the eenverslon-

to-applleat!.on tranEfan for tho tsllognaa and powrd eetr a

nther lor f!.gerc for tbla sanple popelation. Tha rcnalning

tro sets showed vory los ablllty on ths part sf the etudents

sanplod to eonvert and apply nstr!.e lnnorledge.

When the eonvereLsa faetor qneetl.on rae eonpared

rl.th its m,tehfueg applleatloa queetlon, tho eonvcrsLon faeter

had a htgber pereentage of eerr"oet rosp@ases tban the appli-

eatLon problen. lfhiE rould lndleato oithar an lnabtltty to
transfer the neeeesarTr eonvereLon faotor to a pmetleal ap-

plleatlonr @r that the etudent d!.d not }clor the answer End

einply guecsad. For the r6uad,s eetl the Eblllty to carry

the eoaversLoa f,aetor to al.l throe applloatlon problens rae

dcnonstrated by pnly 11 pereeat of the sa.np1e. A brealdsnn

of rhleh questlons rere ansrerod eemcetly for the renalnlng

roEponses ta tne rquad' get nas not avallabLc.

A queetion pertalalag to any prevl.oue rotrte Lnstruo-

tLon or erlroBure had been lneluded ln thc queetlonnalre forn.

Seventy-clght pereeat of the eaupJ.e had lnd!.eated sotse type

of provlguE eontaet ulth the netrio syetan. fhe reliabtllty
of the questlorae nsod ln tho etudy rae teeted wlth a reaultLng

rollablLlty eoef,f,lelent al 0,?6; by Kuder-Rlohar.idson Fortsula,

Analysle of CateEorlas Studled

The ladependcnt vi*rlablee studlcd rero broken lnto
three eategor!.esl &8€r aeadenLe EaJorr end year ia oollege.

F-ratLo tcete Fore ueed to deternlae lf there waa a, s!.gnlfi-
eaat diff,ercneee of mcan seoro on eetrle horLedge betreea

studeats ln thege oategorioe. The resuLts aro presented la
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?able 6. ReLEtLonshlp ef !{ean Seoro on ffetrle Knorledgo
by OategorlcE $tudled

I t a I a _ rl 
' 

l

Sategorles
Slean Seore

(o-38 seore)

Slenlfleant Bif-
fereneeg* Between
Heaa Segre on [det-
rie Knowledge

ALI eategorleg

Age gr@ups
Lg yearg of age & Bnder
20 te 2l+ yeare of age
25 Jrears of ege & ol.der
. 'l ?,i' .-s,t ,.. .:..::

.. ! : :. i- .i,:i,,:.,&. :.;r. ;"'r, .',1".:, ; ..ir. -l' .1.'

Aeademie najere
Itome Eeon6mlee Edueatlen
Early Chtldhood Edeenr

tlen (H.8. )
Dletetles
Experlaental Foode
Fosd, $ervlee Hansgement
General Fosd & Htrtrltioa
FaEbion tHerehandls lng
Huuelng,& Interisre
€onmunleetlons
Eood & Equipment
Non-It@ne Eeonoales FIaJ ors

Year ln eoll.ege
Freshncfi;i'
Sophn@re
Jurai@r
Seni@r
Gmdsate

2L,87

2r'35
22,67
29.10

22.5r+

tlr B e

tltrr El r

1g ,95
25. 15
2r+.60
zr+.50
L9.00
29.72
19.t+6
19'-75
30'.75
2L,54

zir'38
2A. gg
22.t*5
23,r9
22,22

p(0.01

*n.e. (non-slgnifleant) neens p)0.61

Tab1e 6. ,

". tfhene ilas no e lgnl.flesnt dLffcrcnGs bctrcen the nsan

seo36 on uetrLe hlonLodge . ln tro of tbe eategorl'oe r age and

yaar ln oollege. Itorevcrr there ms a eigntf!.eaat dtfferenec

bctueaa noan s@@lrt On netrle kr'rorledge and eoadcnio naJorl at

p(0.01 lcvc!.. In a no1la extensive studyr e t-tast nould bc

rnscd to detemiae whteh groups in thLg eatogor'5r are unequal



ln thclr horledge of the netrt e eyetou. Althoqh thtE teet

rae not uEad la thLs otudy, sono gencral obeenratLsng earl

ba nade.

Thc groEp that seoned the hlgbeet out of aL1, the

naJors raE Food.and Equlpncnt. lloreverr thero rers only four

studcnta Ln tbat Eajor tbat rore la the etud;r' Dlctatlest

Experiaental Peode a"red Feod Scrni.ea Flanagoneat naJoro terc

the next hlghoet eeori.ng groups. Hcnc Eeononles Sdueatton

nalore ranked fLfth on the nctrle knotledge queatlonnal.re.

fhe nced f,or thls €lroup to have uetrie kaorlcdge le of epeolel

lnpertaaee siJrec thcy wllL be eLogely lnvolved in eonsuner

eduoatl.on for the underEtandlng and use of the nctrLe eyeten.

thc flve reaaLnlag nalors seored beLov the nean fcr the to-
tal cauple.



OHAPTER V

coNcl,usl0lss

$lnec a inetrLe Arierlear rllL Eooll bcesne a real.ltyt

lt 1111 bc ueeeesat? to begtn to 'thlnk nctrie.r Wtth thc

lnpandlag ehangcover Ln Eeaaurenent systens ln thc tlnlted

$tates, the pur?oss of thls atudy rac ts evaluate the nctrle

knonledgc of etudcnte cnraLled Ln on-eanpus hone ceononies

elasees at the Unlverclty of HlEeonsln-$tsvens Polnt.

The follorlng tro obJeotl.ves rer6 aeeonpllshed through

a rcvlcw of lltcmture. She hlctorlcal baekground, of thc uet-

rle eontrovcrsy ln tho Unlted Statee ras lnvestigated. In-

LleatlonE of a netrLe ehangeover ln the food lnduatry rGInE

alss dlsousscd.

thc netrlc queetlonnelre that wae developed wae

adnlnlEtcrod ts 44? etudente, lfho data that ras oollected

nas uEed to cvaluatc tho aetrLe knorlcdge betrccn eategorloe

of students.

Thc Fypothesis devolopcd whleh was tested statlstl-
eally ta,n I

fhere le no slgnifleant dlffErenee ln the worklng

knorledge of the netri.e systcn bctreen eatcgorlcs of studonts

cnrollEd ln hoao ceonsnies elasses at the Uni.veralty ef HIE-

eonsln-stcvens Folnt, thcse belngr

t+3



a) lfhere ls no

knowledge of the netrle

gr@up,

b) fhere le no

knowledgo of the metrle

denle naJors.

t+4

sigfrlfleant difference ln
system of students sanpled

slgnlfleant dtfferenee ln
systen of studente sampled

the worklng

and age

the worklng

and aGB-

o) there ls no elgnif!.eant dlffcronee in the worklng

tnrowledge of the notrlc systcn of gtudente saaplcd, and ycar

tn eollegc,

The hypotheels stat!.ng that (a) there le no atghlfl-
eant dl,fferenec ln tbc worklng knowledge of ths netrle ayetea

of etudents eanplcd and ago grouP was aeeepted as rea thc

trypothesLe (e) there Ls no slgnLfleant dlff€roRee ln the rork-

lng hnowledge of thc netrle syeten of etudents sanplcd ar'rd

lrear in eellege. Onc of tho hypothosls, (b) there is no Elg-

nlfloant dlfferonec ln the uorklng knorledge of thc netrie

ayetcu of etudcats sanplad and thalr aoadcni.e naJore' ras

reJeotcd at a p(0.01 lcvcl. of statlstleal si.gnlfleaneal

thcie ras a dlffcrcnec ln nctrle knorledge bctrcen etudents

ln dlffcrcnt acadonie qaJors.

Rcaults seea to ind!.eate a need for f,uther cdueatlon

and underEtandlng of a1l aspects of the netrle syaton but

espeolally ln eonvers!.on faetors and appLleetlon. Although

there ls Grt ogurc to netrloe ln nany foodr olothi.tlt,q,B{,eduea-

tlon elaesesr thlE oxlrosurs eoeLd be nad,e tnore extenElve.

fhc resuLte of thls etudy oould be nadc avallablc to alL honc

eeonoules teaehere hore at the Unlvorslty of S!,sooneln-Stcvcns

Polnt to lredleatc tbc nccd for nore netrl.e edueatLen and



applleatisn s ltuatione .

l{tth the hlgh rellabtLlty of the gucstlonnalre, tt
corald poeelbly be used as a pre-poat tcst for all gtudents

enrolled ln hene eeonoalos elaeees. Wlth the uee of soelal

seetrr!.tgr nnnbers- r Lnformatlon on thlE aanple populatlon eouLd,

bc kept and eheeked over a perio.d . sf three to four years.

Slnee hsne eeononieeta rl.l.1 bo dlreetly lnvolvcd rlth eonauner

ed,ueatt.on ln the netrle syctenr lt nay eveR be ncceseary to

novo tomrd a profieLaney tcEt ful aetrloe wlth etndente aced-

lng a eerta!.n seore to graduate.

gt now aBpoars lnevltable that the netrie aysten wlLl

beeono the Unlted $tatee offlolal eysten of welghts and neas-

Bures and Lt rlIJ be neoeesary fsr aLl Anerieans to leara and

adapt ts thie systcu. fhc tlne haa eone for thc llnlted
Statee to xthlnk netrl.el"
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Rletardr ltathepattee r A Hotrle lfest For you!
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Donsvanl Frankr Prepare Now For a Metrl.e pgturo. H.y. r
Weybrlght

Fel.rer, {ohn 11. r _Hetr!.e coavqreloa--A charler,rge ghat HuEt
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Johneonl H.ti[.1 and Robergenr Xl.J. r Etperlenees ln the ltetrle
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Pl eas e do not rvrite on

I-lo NOT place )'our nane
this sheet.
or ID# on the

ARE YOtl Tl I INK ING I*IETRIC ?

pl ease place al l answers on answer sheet only.
an swer sheet.

are in .1. Indicate in which afle .grouP Yotl
A. llnder 19

B. 20-24
C. 25 fi older

the

or

j},. Incl icate ttre type of instrrtction yotl
A. An ent ire elass clevoted to the

have had in the ris e of
netric syst ern.

metric systen.

foods class

3.

B. as nart of a c.l ass instruction,
C. throtrgh the mectia
l-). a cornbinatir:n of the above
F. no instrttction at all

such as in a science

The basic unit of netric length/Ai$tance is
A. gran
B. net er
C. Calvin
f). liter

'I'he b;rsic unit' of metri c' weisht is
A. frrtl$
B. ineter
C. Calvin
rJ. liter

Tlre basic trnit of metric capac tty/voltrne is
A. gram
B. net er
C. Ca l vin
n. liter

Tlie net ri c nea.Sure for ter,perature i s
A. Ca lv in
It. Fahrenir ei t
C . Ce:tt imet er
L)" cel sirrs

The netric unit which is er{rrivalent to the calorie is tire
A, rvat t
R. anllef e
(l . joule
It . coul orqb

The met ri c syst ern i s l.ra setl on the nrtrnb er

A. 2

F. E

c. l0
D. L2

4.

5"

6.

-,
lt

B.

A-1
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() . clec i-

10. ltecto-

ll. rnilli-

53

PRN F I XIS TO T'TS COR RLCT F. OI !I I,I,{ LIINT :

10
100
t/ ro
1/ loo
I.lone of the aborre

f\fiTR I C

n.
n.
C.
n.
Il .

12. nega-

13. ki 1o-

74. deka-

A. 1 / t000
B. 10
c. I , o00
r). 1r000 r000
E. None of the abcve

15. centi-

1(r. rnicro-

A. 1Oir
B. I,o0o
c. |/Lr00oro{10
D. l/100
I:. lJone of the above

.IATCI I TIIL FOLLO}{ ING

77 " kiloneter

1,q. centi.neter

19. nill irneter

I IN ITS OI? I EASTTP.E W ITI I T1 :[ I R

A. cm

B . I,tn
C. Km

I). ItTn

E. Iione of the abovp

CORRIICT S\^.fI]OL:

?O' {q'farn

21. mjlligran

22, l(ilogram

A. Kg
B. t''g
C. l{g
rt. g
E . l.ion e of the above

23. nilliliter

24 " I i t er

25. deciliter

A. I.'tl

B. I,
c. dl
f). nl
Il . None of the ahove

CONIPLETE TI IE FOI,L LOIf INC CONVF,RS IONS:

26. I neter =
A . 28.2 inches
B. 42,(t inc.hes
C. 39. 4 inch es
ll. 2'7 , B inche s

27. I kilogran g

A. 2.2 pounds
B. 1"8 pouncls
C. 3. 6 ;crrncls
l.). 1.5 pounds

A-Z



28, I

34. 44/45
A.
B.
C.
Il.

30.

inch
A.
B.
C.
r).

COMT}LETE "IT IE

32. Blrtter
A.
B.
c.
l)'

fluid
A.
R.
C.
l).

I mil e
A.
Rn

c.
f).

1 gallon =
A. 4 .24
B. 3,76
c" 4"48
D. 3" 2.5

A typi.cal
A. 45
B. 85
c. 60
r). 25

I it ers
I it ers
1 iters
I i t.ers

in. o cent ime ters
'l-"2.7 centineters
2,54 centirneters
7 ,82 centimeters

FOLLOWINfi APPLICATIONS OF TI.IE I'€TRIC SYSTE]I{:

rnay soon be sol d in
50 gra.m packages
100 lTram Jrackage s

25A gran packages
5f|0 gran packages

speecl l imit for citv driving wi 11 be
ki1 oneters per hour
kilometers per hour
kilometers per hour
kilometers per hour

ounces =
310 nil I i1 iters
280 mil 1 il iters
l(r0 milliliters
240 nil I il iters

0.5 kilorneters
1.1 kilometers
2,? kilometers
I .6 kil ometers

5t+

the eus tornar,v yard is

inch wicle fabric wi I I soon be sol d in
90 cent ime te r w j cl ths
110 centineter rvidtlts
13 0 cent in,eter w idths
15 0 cent imet er w idths

35. A kilometer is approximately
A" one fr on€-half miles
B. one mile
C. six tenths of a mile
D. two mil es

36. The clifference between a meter and
A. less than 3 inches
B. 3 inches
C. more than 3 inches
D. l,lo difference

A-3
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ST. A five-foot ten-inclr man noutd mea3rgi;
A. 13$ cent ineters
R. 146 centineters
C. l9O centinetqrs
D. 178 centinetcrs

38. llore nany Z-otltlC3 har,rbrrrger pattieS ean

A.T
8.3
G. TO

D. 22

Once we are metric, qtiss Anerica contestants,
will be

A. 72-48-72 centineters
B. 91-61-91 centinetors
C. 118 -72' 118 centimeterg
I). 1 50 - 94 -130 cent imetPrs

40. T?re tlifference tretween the netric cllp and the
A. less than I T' :

B. I T.

. .l
t

you 
Tukt 

from one kilogran of hanburgcr?

..

j'i

instead of measuring 36-2'l -36

custonaqy oDC-cuP neesure fs

lnchcs,

{,
,r

4L. 0n the netri c tenJreratrrr€
A, water skiing
B. a cuP of hot tce
C. snor skiing
fi. e heal th.v hrgnan body

ACADEITIC CT.ASSI FICATI$I :

4?. Incticate Your Year
A. Freshmen
F. Sophrnrc
C. .funlor
D. Senior

in selroo t.

E and also fcsnoncl to sPecifics

C, rnor? than I T.
f). Io difference between the tilo

25 degrees would be

.

......

'

good terperature forscal e, a

i n nrrnher 16.)

43.

' n. Other (Check

Indicate Yortr nrajor.

M.

D. General
E. Gradrtatc

45. tforre llc in Btt;iness na.iors please
A . Fash i on rlPrchnn tli sing
B. ltotrsing ti Interiors
C. Comtunications
Il. Food G Fqtrlprrent

A. I lorre Ec l:ducat ion
B. Early Clrildlrood tidrrcation ll. E.
e. Food E Nutrition (Also answer nttmber 4{)
t). ttone lic ln Strsiness (Al so anshter nrunbet 45)
l:. llot a tlone F.cononics major

Footl t Nutrition majors nlease inclicat* snecific area
A. tlie tetics
B. Experitnental Foods
C. Food Scnfice ltanagenent

of

'\:

strrdy:

,
study 3

I

Answer only if rfi)nnrletl to nurnber
A. crAdtmte strrdent
R. Sfeeial sttrdsnt
C. other

inclicate specific area of
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FLve Haior Greups of

---

Hetrle Knowled,ee

-

Baee meagurement unite
# 3-g

Preflxes
# 9-L6

Synbels
# L?-zs

ConvorsLon faetors
# 26-3L

Praetleal tpplleatlens
# 32-4L

p#$sq ##t;ii#$jeB #e$Jfti
Heter & yerd

#26"e#36
Kiloeran & potrnd

#n&#32
Flntd ounoe and nllltlltcr€r

#28e#&0
Fltle & speed ltnit ln klloneters

#z9e#93
fnehes & eentimeters

# 3r, # 94, 3 g7 & # 39

A-5
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