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*1E5TRåÜT

"l'hc= nb-jertir.e nf the study *+ae tm detern¡ine Hhether

íslstructinn *.nd practice in Lmgæ, å c*mputer langltaçe St:r

ci-ri tdren* ftsüLrld trtlsitively aSf ect achievænient in

n*ithemat i r=, schí evsrnent i n gecrnetry$ åÈ,ti tltds tauards

¡¡iætËr*¡nstics, rrr aræ-dem¡ir sel{-cæncept æf nstíve st¡rdentç'

Ths str-rdy ínvnlveiJ å.y¡s intart clas=*s o{ Ena.de {c:ltr =tudents

{fd=47} in twü nativss cnmrrnunitieç ín ncrthern Flanit.m[:s- The

grüilp€ r+FrË pretæst*d irn the depændent vsri abl es i n

Septemtier cf LfB4 *Ster r,¡hích a nricracrmputer systern s,sã.= çet

Lrp in earh c!æ.çsrçrc:rn. Frsm üctnber 1ç[}4 tc f'lay 13Ë}5 nne

qrûLrp receivæd r*æekåy instructirin atr¡d practicæ in Logn whiÏ"s

.the æthey- grclt-tF t-i=ed th*'ir cm*nputer fær nther Ft.trpt:ses.

tr*sttssts r¡;Ëræ sd¡irinistæred in Í4;ry 1Fæ5. Ëtatistiral'

an=.qly:;æË mf thæ tJ*"ta i ndí ceted ncl si çni f i cant dí S{erence

bet.w*¡æn the twm çrnupa im achiev*n¡snt ín ¡¡rathærslatics æ¡'

¿ittitude toç¡;trds nr;tthem;ttics, Hrwever, the Lmgo q¡rßLlp did

si Eni { i c*n ti. y hætter than the cr¡ntrnl çræup ip{ " {ti } çn the

g*i:met5y pnsttest as *qsl I as shmr+i ng ð si çni' { i canf* gai n

{p{ . r-rËi i ¡-r *r;idem¡i e sel*-cc¡ncept compared tt: the rnntrs}

Srrrlrgt, The çeunretr-y resul'L supprirts the arguinent that thæ

vi.sual na.ture *S Lngn ís rmrnpatihLe'wíth a visltal tre*rninç

style 'Lhnltght ti: he pr*dmmi¡r*.nt in native stltdents"

t
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ËHåFTËËI I

TI{TRÜI]UTTÏÜhI

Ëdlrcetisnal hí=tsrian= (]{ the future wi 1 L 1 i kely

dæscríbe the l9Ë!Ú" E åË the decade when the "ËErnpttter

revtrlt-ttion'o swept thrnugh educational institutiE[1='! e:+erting

å prgfr:und intl¡-tence {fn the educatinnal system" Ten ygår5

å{lüs cærnputer Li=e in the Ë;chnr:ls w.å5 l irnited primari Iy ta

the hiEh =shnnl rmrnputer sci.erice pntrgrarä but the recent

develnpment {3f inexpensi.ve, puwer{ltl , and versati 1e

rnícræc¿3¡rputers ha= resulted in computers being purchased in

qi-ranti ty a¡cl ltti I iu ed {nr ä ¡¡¡Íds variety o{ edutcatisnal

FLrrF$ses.

Ë+lthür-rgh rnc]st sd¡:catmrs åËrÊËt that the computer is å

p*wær$ul edurstisnal mediurn throu-gh t*hich a Hide variety of

edr-r.rati.nn*3 gæal5 Ëan hs achíevedr f,t]nEiderabIe disagreernent

exi=ts r-eç.arding hou.¡ the Ënrnputer shguld be used ucith

rhi l dræn Ernd u¡hat i s achi É'red by any ¡:arti ct-tlar uss' The

tearhing t]{ computer preçramining tr ængltages has generated

rmnsidsrabÏe debatæ in thiç regard' Incnæased prohlem

=t:1ví ng abí I i tyu errhanced undËrståndi ng rf nnatheinati csu

rjeveJ. nprnent nS t ægi cæ.} thnr-tEht præreaseËî and i mprnved

acade¡ni c se3 S*.concept Írave been ci tæd å5 ËÛfiie ns the

æducati r¡natr henef i ts c¡{ l earni ng å Frr¡gr-årnnii ng l anguage bttt

theræ is ;* dearth ü{ Pfnpirical evidence to support th*se

c I ai r¡ts.

3
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progråinfner EpeËi{iæs the distance in turrtl.e' =teps and the

arnt:unt c¡S turn in deqree="

T¡*¡ ¡nog't vergign= of Loçn, there aræ twn "f¡UJdes" the

"dråþ.i firndË" AnrJ the "edit ffitf,de", In the "dfåh! mÐde", eaCh

time et valid cermrnand is typed and the 4RETURNÞ or {ENTER}

key i= pre==eeJ the t¡-trtle r.arrie= rrut the csmmand. Using

nnly tt+t¡ t=n three pri.niitives, in combinatirn, Ëhi ldren cån

make the 'Lr-rrtte drsu¡ a {igurÊ ' a gecrrnetric =hape Br å

=imptæ picture - ün the screen. ås children hecome fnt:Fg

#ærmi 1àar ¡¡¡ith the tr *nguage' they cån write Fr$gråfr¡s 6r

*'pr¿3cgrJçre5" ín the "edít Éfidf,deuo" "this invulves, Writinç å

series nS csrnmand= ånd ä.ssigniflg then, an identi.fying nafüE'

*nce a =imple præcedure has been de{ined hy assigning it Èt

nå{fle it 4:ån be ccirnbinerJ Ê*ith nther" procedures tt: trreåts a

fï¡Ë¡rÉ crmplelt prr:redure r-FËLllting in å fnore intricate design

ûr pårture nn the =rreen" In ef {ectn t+hen chitr dren t*rite

prncedttre=u they "teåch" the crmputer ho¿^r to ¡nal':e a draming'

Ënce a ¡:ræcedure is wriktsn, it can be "run" in the "drå¡^,

r¡rrìlder'* 5trn¡etin¡eç when a pre:cedure is tr-Ltnr r'lhat åppeårs tn

the Ésrsen tïiåy be di. {f erent f rn¡n what h¡å5 ËHpetrted

iridícatinq tlrat there ig å'obt-tgo' in the præcedure which

nseds tr bæ crrrre:ctsd Er- "debugged".

'lhe ebnve dæscriptiun sf f,-ægn deals tsith the simpler

',tnrtle üråptr-iicgn' cr*p*bitities æ{ the language s¡h¡i'ch ü-JË}re

uçed i n thi 5; str-rdy. Logo h*= nLrnrer{f,LtË other rapabi I i ti es

u,¡l-rích ¿+ere nnt nesded Smr the purpr¡sæ= s$ this stutdy.



RËËsnn *Err the Ëtud!¡

The authur wets n¡i:tivated ts csnduct thj.= stt-tdy becatt=e

he t+s= intærested in ínvestígatinq wayË sf iäiprnving the

æd¡-tratísn;r1 pri:gram n$ native studentg in nurthern I'lanitoba

and thE, Læço lançuage appeared tn hsld pa-nticular prcirnise Ín

tl-¡is reqard" I'lnre =peri.{ical 1y, tr+o a=pects t¡f Logc were sf

intere=tn nanrelyu the apparent pæte'ntial s{ Logo to inËr-eäEe

unden'stanrding and en¡i oymænt nf mathernatics and ta improve

a.ræde:rni r =el {-cnnrePt "

Thæ pmssible rel*tianships åmãng Loqao matheinaticso

¡r*.Live =tlrdent= and acs.deffiic self-cÛnËept are degcribed

b*=tr n¡*.

Lnqü .-and mathematics. Lagu"= grÊåteËt pt]tential

åppËårã tg trie in the area. c¡f niathematirs educatisn" In

fac.!:* the develtfpment tff Lsgo greH Ðut üf seyinour Fapert'"s

då s=at i s$;rrti r:n k¡i th the appræach whi ch Echg]ol s

tradit1nn*I1y have used tn teach rnsthematir=" Fapert tL?Elrll

cc:ntsnded thatË

tjhildren begin -r-heir lives ë5 eågEtr and crmpetent

learners, They have tÐ tr earn tË} ha'¡e trouble u¡ith

1*arning in general snd ¡nathernatirs in particult-tåF" ' " '

üur edncatiæn cnlture gives mathemstics learners strårtre

r-ÊË{it-ig"tËs ft:r maÞ.:Íng ËEnËË oS suhat they are learning"

Ës Et ret;lrlÈ ûLu"' children are {trrced tci {ollau¡ the very

s+ærst rnsldel {¿:r 1eæ.rninE mathernatÍcs. This is the

rnetf i*tJ ¿:f rste I earni ng u qshære materi al i = treated å5

n¡ssr¡inglesep i"t åç s dissøcíated n¡cldËl tp"47l "

4



Fapert enviçianed the cemputer åç å rÏeåns hy p'¡hich

msthennatics rüuld bæ madæ nÌÐrË rneaning{r-tl and intere=ting tel

rlri t dren. Ht= stated i

l¡Ie årP le,arning hæl* t¡r ¡nake cnmputers with l+hich

chi ldren Iæue trr cænrmnnicatæ. ldhen this roinrnunicatirn

ËËfrLrr5u rhildren lsarn mathernatics å5 å living

Langlt*.ge,*..The idee. a{ 'tatrkinq ¡nathematics' ts å

crmputer. trån he qeneraliued tt¡ å view o{ learning

nrathesnatics in " Flathlãnd" Ë th.at is tl: gåYs in a cuntext

r¡l5i ch i s t13 3. earni ng mathemati ce ¡+Ír.at I i vi ng i n France

í * tn I es,rní ng Frænrhr tP " å) .

Tnsluensed pr-æfeutndly by the learning theory n$ "Tean

Fieg*tu Fap*r't 5åÈ+J chi tdren åË "bt-ti lder-s af their trþJn

i ntst J. æctlt*tl strl-tctutrËsou tp. 7l ' Si nce at I buri l ders næed

mstsr i al s wi th r*h i rh tr¡ bui I d a.nd =i nce mathe¡nat i cal

¡næ-tærials årE not readily avaitable {f¡- eagily accessible

in trur culture, Lmgr: u¡a=, develt:ped tt= provide children with

,*" "¡nåLhÉmatíca1 nrirrn¡*¡r:rld" ccrntaininE gÐfne elf the

51e*Ë5Ëåry rnsterial s nesdsd tn 'uhLti Id" rnaths¡natical

underçtanri å rrg, Fr-rrtherrnore, the Lugn l anqltage ËeefÍ¡s

p*r'ticutl.artr y xl-tited tc the learninE æ# geæmetry in that Logo

prnvide* iå r¡lsåñs a{ co¡nrnurni.cætå.ng to 'the canrputter in Ûrder

tn dra¡¡¡ s.nd rnanipulate Eeninetrir shapes"

Ta L¿agg the rírh rn*thematical learning environrnent thst

itç rr-s;rtq:rs intencled it tæ be? AlthnuEh nuffierÐuË clairns

h,:.ve hesn mracle ræg;irdi ng the coçni ti ve and a{f ecti ve

!:e¡ræf its æ{ I*t:gci {fctrr æ"ç" s Fil.lsteínu L?Ë13Ë Þ{arvey, 1çËËñ

-t



l_gugh, åpri ! u t?Ë5ã P*pertl IçEf}Ë |'dattl lçElË} o tha=e claimç

have beË,n bas$:d primarily on learning theary sr

æbsærvati *nal evi dence. Very t i ttl e quanti tati. r'e research

h.Es been csn¡durted ts either sltbstantiate úr refutte those

cl ai ¡n5'. Even 5ûfne 6{ LmEc= s strongest suppnrters have

çtre=sæd the need to nh¡ectiveLy ;rnd systematical ly

invsstiE¡¡.te Lngr" s pmtæntis.l {LerE:nr 1çt5å Loughe 1?E}3i

l"lt:unsunds L9Ë4'i "

Lqqp_éxd-__ nËti-¡e sS.udentsu fihtrnernuts educatsrs heve

æull i.nsd the {.act th;tt native students have di++icuLty in

tr;rdi tínr-¡al ¡nsthernstå rs rI a=ses (Ëredl eyu 1çEl4i trheek t I?94õ

üristen=en, 1Fg"¡ Ëireenr lF7tl " theek i19El4] stated that

o'the c*aLtEËE ¿rf thic di.++iculty have nst been dscuinented'

Pægsible st:Lutinn= ha.ve been suggæsted" Fe+'r hyprthe=es have

hsen teeted einpirical ly" tp' 3.1. Franctr { Lçgfl} pæinted t1ut

th*t reçearch in "the last 3 decades {t?åü-lçËlü} has largely

stay*d aþJåy *ri:m addressi ng trtntrsË-n= rel ated t¿x the

nsthæ¡nstirs edt-tcatim¡-r t:f rninr:rities" {p"3} "

Ftese¿1nch reg*,r-ding the use n{ micrrcc¡nputers to enhanre

the mErthe*matiuç eduratiun n{ ¡rative students ig even n¡{f,re

ËËår-ce tE!r*,adT.eyn 1ç?åü !{akea, f.?Et } ' l-lÜ¡,severe vårious

ecluc;ttnr= have ¡:bserved a stræng entph*si5 Ûn visual rathær

tf¡e.n værbsl Ly-b*sed acquisitie¡n mS in{nr¡natian in n;rtíve

s**is:{:ir*s {Ëradleyu Lçü4i coppus, 1?7Ë}Ë þle{frenr l'?El4;

å'j.åulbackr Ì.?Ë4:. Fæc*auge l*nEn is visually orientedo Èt r¡¿suld

åptrËår ta have the prt*ntial tæ he a, po*.rer{ul r*athemstiral'

t**.r-rri:"rç aid Sr¡r n*itàve students. Üheet': {Lçt4} * in outtrining

â



E{frne pilssible avenueg e:S r-esæarrh in mathern.ati.cs education

{ær natives' =p*ri'tir;rl ly nientinned Lngu åË 6r tirnely topíc

fclr investi.gati.*n"

L*n¡r ¡r-rd ã.f: i ¡: selS-c r¡¡nt - Tn surveying

Êmær'ic,an re=earrh Fltrtley i1ç7ü! rancluded that "üvãrall the

!*e=Êårrh evidence rlearly shaw= a per=ístent and siqnific;tnt

rel s¡t i Fnsh i p betwes*n tÍre sel { *concept and erradermi r

a{:rhievemsnt" {p. f.5} " N¡-r¡nsrnlis researchers hsve de¡nc}nstrated

{:Fiís relatiæn=hip tf or Ë, g. , å1vúrd Ë¡ Ëlassn 1?74ã

Ëlr..ünË.,:clvËr-, Thcirnas" & FatsrsÐnr 1Ëå4; Ëaplin, 1ç&'å; Simsn &t

ËimE}nF 1ç75å ËtainEËe 1?5Ë1. The f inding= of 5i.ngh {19E}3}

års af p*r-tirm.Lan relevence Èo thi= study; he snund a

signi$ic¿1nt positir.e rælatirnship between se].f-csncept Ú+

ah i t i ty and acadeçri c *ch i svernent ¿+í th Ëree Ehi tr dren {rt]rn

ne¡rtl'¡ærn F'lsn i tohæ."

Bnnns { 1Ë7F} stated that, "the rel ati nnshi F bgts.reen

sel{*c*ncr:pt and erradernic attainfi¡ent is r-eciprocal u nat

r-r¡-¡idirectic¡nal " {F"3Ë3}" Thus, eirademíc sLtËËEss raise= or-

r¡i¿1intg¡ins self -caricept, and sel{-cerncept inf tr uentrEs acadernic

p*rfr-rrnrancë* Furtherrnc¡-ÊF tirere is evidenre ta sutEgeçt that

s.rs.ds¡nj.c sslS*c¿rnc:ept trån be: ir¡{luencsd by the clåËsrüÜfi1

envÍr-ËJnmgnt {Hrgokrver, et *tl " 1çå5Ë Fltrnso LqTq'"

üguper=mi th " l FtX" i " flrapersmi tftr t 1çEï1 i provi ded the

{nt I nw1 nq gr-ri dæt i nes Sc¡r creati ng å cl assreiam envi ri:nnrent

cænducå\,s tF Ëfthånüinü aradernic setr {-cnnreptå



, *1 I ms¡ trhi L dren f r-ee expl ¡3rati nn Ãrntr¡g sæveral

acLir*ities

.Give the Iearne'rs im¡nediate infsrmatian absut the

rúriËeqlrenreg i:# their actinns

,Irrsti.tr_tte self *pacing ithe rate of activity and

prûËrË=Ë is deterrnined by the iearnerl

-{+1. Iæt-, free ug,e of materials g'u that chil.dren trÃr¡ make

their Er4ri díscæveríe= sf hnu¡ eventç are rela,ted tp.?l "

Tlre abnvæ cnnditisris å|-e cuinpatible with Fapert's

philcisuphy sS h*r,* Lnçæ shngrld bs learnedu that isu in ån

envir-¿:nir¡ent a+here 'f ree er:ptr orat,iæn (playing turtl e! t

i in¡¡ierji ;ite f eed!:ac!: (pri mari 1y Srsm Èhe turtl e Ún the

ËcreËrn] r discævery 1æarning, glnd sel{-paci.ng trred{]¡¡tinate"

Fu.rthsrmcir-æF l-*gm" e, ease fi{ entry fne.ånË that any =tuden.u can

hår,s å surcæc=tuL experientrË r.¡ith Loge" Studies s{ith

pü-iysí raL l y hsndi capped chi l dren have prrtvi ded obgervati t]nal

evidence th*t 1e-+rninE [-ogn Ëån pasitively inf tr Ltentrs

,academåc self *cüncept {t'JeÍns l.?7ç; l"lullero I?E}3} "

f3¡ ¡rn¿ea

The purpn*e i]{ tÊr i s rtudy rÂJãË tn i nveçt i gæ.t e the

sffært.s cS Lerç* $n the achiFtJemeftt in inathernaÈirsu the

eti:hieve¡nent in geænretry, the attitude tswards mathernaticsu

ðnd the ac*dem¡ic =,eÏ{-cunrepl æS gr;ade {our students in ã

ns¿t i. vF cclrtmt-tni t.Y.



lìteter*ent r{ tlre Fr*blem

Inasm1tr!*r å:; this study *ælrEht tu determine t*hether uFs

,:f thc* ct:r*puter* la.riguagæ, [-t:çn, wot-s].d increage undsrstanding

*.¡rd en;i æyinent t:{ nistheEnati cs and i. mprove acader*i c

seå*-rnnceptu the Etrt[i+itr resea.rch questimn becan¡e:

*l: nstive students pshc¡ receive íngtrr-ictisn in Lmgo

der¡ia3nstr;¡te imprcrr,'ed achi.Ê\,efnent in rnathe*natirsr improved

nchiever¡¡ænt in geæcnetry, å f¡rtrÊ pnstitive attitude toç'¡srds

mæ.th*rn:iticeu ær E f¡tùf,t-E pcsi.tir¡e acads¡¡¡ic Self-csncæpto

tr{f,rïpårEd ts native sÈndents u¡hn d¿r nÛt receive instr¡¡ction

in Lrçm?

The rese*,rch hypnthe=e=, derived frsin the research

qr-re=timn {.+Fre as {c:l.Lnwså

Ee@
Eir¿r'Jæ S¿:ur native stlrdænts r"¡hü receive instructinn i.n

Loqa and åÍ'r rippartunity tu ds Lngæ on å regular basi.s

thru*ghar-tt the çchmæl yeår wi 11 dernnnstrate:

L i impr*ved achievement ån ma.tlrematir=t

ä] Ínnpruved achievesnent, irr gerrnetryo

3] å irrúF-e pr:sitive s-ttitude túHards mathematic=u

4t ã.n higlrer lev*l m$ acade¡riic self-rr:ncept

ccirmpar-ed t* çn;tde {suti- n;*tive st¡:l.dents ¡çhæ dø nnt receive

i r¡str-¡:r{--i nr¡ i n Lt:g*"

'f



F:esesr,c h ._IlË* i gfl

* qltasi *ei:Peri nente3

de:ii çn i++s ttse=d tn test Ë*tre

nan-equivelent control

reee*,rch hypmthegeç. Tt+n

gr'-adæ 'f nur c}asses wËre trested as {nl 1sr¡=3

grüLrtr

i ntact

Ër: ner i n¡entaI- fls-{rr-tÐ.

i nstrlrrti æn i n I *.rçe grrup

h¿il f haur pËr s+eeh *tr:r k i ng

¡ *__f.-LruL!É

-[hese subjerts

gsssitln= t.nd å5l

in pairs at the

recei l,ed L*gn

average o{ úne

cemputer doing

ËSftlqÅ--qrûL¡p" The=e sr-rbjects had appr¿:ximately equal

"hånds*Ðn" tårnry sn a curnpltter ag ths ËHFËrimental gr6up hut

u*ad ci:cäpt-tter assisted inçtri-trtit:n {ÜAIi prÐgråfnË instead n{

¡ __--_L-CJUr-r.

Frete*ting nS the qrc:ltps t¡Jå,= dnne in ãeptember of
'Fi¡e trs*ts¡rs¡t pæri.æd t+;¡s Srom late Septernheru 1?f}4 Èo

l"l*yu å?Ë5 and pgsttests h¡e.re *drnini=tered in late NAY'

r.?Ër4-

early
{ÐtlÊ¿ tUdg

ûeSiniti nS .Î-ørme

l-{:}qq" Asr interastive conrputter language developed hy

Fe.pert a.¡rd desrribed i.n hís bsol": Hind-ç!-Et--¡T¡q. tLçËIü] "

Cnmnuter* dlqqí sted I nçtrltct í rtn {n*ï } - Any activÍty in

¿,uhirh a rc¡rrplrter prgçråÉTr directs a perscrn's learning top'¡ardg

a speci. f i r o predeter*ni ned æb j ecti "re"

to'!aå!'iermat i ral ;ac-Fr i ewç+¡nent - The level of præ{iciencY

the str-¿dent has in the rnathen¡aticæL shi I ls, and cmRcept=

r+hích rårc¡ uurtl. íned in ths F-**-_Lü---ËLqd-E- & f{anit+þa

Bes*rtrflent

{ Lç78} "

tr$ Ëducati crr¡

t#

ther¡iat i. cc üurr i cu Lrm Fiui cie



Ee*Erll¡qtflg*.acht.eg.Ëine[it.. The level ci{ prr:Siriency àhe

st¡:dsnt lras in the çeurmetrir skiIls ¿*nd cuncepts t+hirh ål-s

c¡ut3i.ned in ths þ'.1 ttr ifr F å l4ani tclba tena rtrn¡+nt rr$

L$-i¿a*Èj-qn f4a+h-eü-qti qs -tg¡-r! ç-ç.tl Sffr 
-Guå 

de i 1ç79¡ "

Éltti tude tr¡ward ¡siathe¡nati cs" -l-he {eeL inÐ ån

ínrÌi.r'idual has at any given time touards ¡nathe¡natic= as an

scadennic eub¡æct åË [',¡elt as tss"¡erdg hí= abílity tË] be

çuccsss#r-tl st ¡nat,hemstics"

Acad€lnig: sel_$-raryEepL._ å persüri'E '¡ier.¡ Ð{ himsel{ in

the 5rtre æf student, i.e- åË et Learner in a schnc¡I settinç"

!gãÈ¿¡¿q--ÞtLtdeft-"- Ëtnv çtudænt" Indian Ðr- f-letisu Treaty

ür- ltlr:n-*treaty that is cr# Indi.an dsscent"

Li flri_tÊåi_üng

Ëéinp¿-g---gjr-g=- trtr=t factors such ås travel ÊxFEnsÊE

.a5d cumputer hæ.rdr+are Linrited the çtr-tdy tE tr"¡s clåË=EE u¡ith

å tc¡tal s{ 47 stltdents" '[Ëre ssnal I nurnber c{ cl as'ses

inrre*=ed the poss'ihitity that åny FÈrcæíved changes might

h's d¡-re È-c r;tnses nt.her th¿rn ths treat¡rrent varíableu far

*xa.*ipleo dí$serencæç in tsærhen e{*erti.aJFnBss$ str"

Ðunst i nn æS çtudv- The stt-tdy rnay not have hæen t:$

s'¡:{sirier¡t length tæ altrnts fffir äny percepti.ble chançes in

at Li tt-rd*s. *¡'- sel S--c¿¡ncept'

üht:i ce n{ çutb ects. Ëecause Íntart classes t:{

çturdænts. had tr¡ be usErdo ít ts¡BË ncrt parsible t-ø a=sign

sr-itijæuts randonrly tü qrÐupË, Furthermtre! hec.ause o{ custu

cËra3ic** t:{ {:he Lr:E*: ErûuP tqras næt dsne randsmly br-rt ¡,sas baçed

It



ün pr-r]:r i rni ty t.tr l¡Ii nn i peg "

Instr umentnt å¡rn- ilecautse çne cr{ the in=tru¡nentg fsr

rrieasrtr-inç acadenriic =,el{--csnrept h;td to he'administered hy

ËiË!ürerüns r"*h*: had "å flii.nimltm r:{ {ivs trr sil: l+ËEksn experienËe

p¡'ith the rhi.ld $rr ;t dsily basis ín a setting åsËÚtrierted with

.Learnånç0, t{Ïnrpersmith Ê'f Ëå lbertso 1?E¡3r p" IU*4} u it wã5

rîef,:sËEElÍ-y tt hæ.ve the respectivæ c1åË5rÚ{rfn teacher= rate

thæir üþrrt gtudent=n rais!ng the pn==ibí l ity r:S rating

'r,;*e-i-atá¿:n i:æt¡¡+ssn teacFr*rs"

Tfee!-Ue.n.g=- Ti-re =h¿:rtage nf coinputer hsrdware and the

Ci+Si.ruitie,* ånherent in åncorpnra.ting crniputer actívitie=

iritn È,!"ie ræq*l;tr scErnsL prÐqrëdl¡ Ì.inrited the amæunt []f time

{:he sub¡'ects tsiÉrë able ttr =pe=nd n!-¡ the rornputer' Tht-t*, the

tsv*I r:i$ træatrner¡t rnåy havæ been tso grnal 1 tc¡ have any

frîe#.5¡jf-ååf,I** e{sæct ûF¡ the dependent varis.bles"

Ðe¿j F':LtËÈ¿_ryt

Sa¡fr¡¡Ie" The slrbjects in the str-rdy were grade f cur

st*dents f rm¡n tç+s northe¡rn and predorni nantl y nati ve

r*nriftc-rni ti ss. Thens{c:ren i nserenres *nql concl ugi r:ns ære anl y

qæner*li=*bl* ts clther =in¡itrar sítuatic¡nç"

L_tt t-t I ËP- f

TFri s chapten prnvi ded ån ævervi e¿+ ns the =tudyo

heginnimç r¡íth a desrriptÍæn erf the Lagc Languagæ. A !*EåËün

-Sc¡r the str-rdy' h¡åc, prr:r'ided and the ptrssibi.e relatíenshipx o{

!._*:gç tç rnat.herna{:ire, na.tivæ st¡*idæntso år-¡d æ-cademir

t.Ë



,sÉT.{-cüni:Fpt Èdsr-s di=ici-rgsed. The Ëp*tífic FurFÛËt sf the

str-rdy hieç ãiv*n" *sl lsrr¡erJ hy a statement sf the prublen¡ ancl

tf-¡s ræsulting r-s5Fårch hypcithesæs, "l-hæ re=earch de'sign 
''så5

Èrr-í ef 1y ijesrri bsd and i mp*rtant ter-sn= wgre de{ i ned '

Finallþ.r 1i¿r¡i.tstir]r¡g and detimitatis¡rs æ{ the =tudy ldËrE

surtliriecl .



THÈFTËFt Ï Ï

RËVTHT{ üF' TF,¡E LTTËHAT'URË

In this chapter, the relevant 1iÈerature is reviet+ed ín

tt+n part=u Fart I a¡hich sltrrmarises the litersturt Íln Logo

snd F.art ? t+hírh çlts*rn¿.ri.rag the li.ter;iture r-Eqeirding native

=,tt-rdent=, mathematic=o a.nci carnpi-tter="

gÉr_t_*Å __lsss

ü 1 s i. nle ft sq_qr_d_¿¡-s_*i-s$,Ë"

AE, statecl i n Ühapter l r nLlmtrcaus and l argel y

Irnsu.bsterntiated rlaim= regãrding the educs.tional value o{

Lng* h*+ve been msde, ËPine c{ the mosÊ promínent clai¡ns have

been that Legn:

l. ) f ãn he nçed åã å fnEans sf devæl {]pi ng ceinputer

Iiteraxy skiILs in y{:$ng children {F"AnçeLE]' f'3Ë1};

:l irnpreves logical thinÞ;ing s$*i t 1s {Lnr-rghu I'tarcht

1çfil,Tã !'lsrl":¡-lsons 1?ü"1ñ Shapíræ' 1?ËlZ) ;

r) enhanre,s gener*T. prnbl em ssl vi ng ski I 1s {F{arveyo

içË.3Ë Loughr, I'larch. f.çE}3å tdifLiarne, 1çË3¡$

qi Encüuråge€ å rnrf,re positive attitltde tnwards rnallíng

rni sts.keç tË4artir¡ and Berner " LËEÍl Ë

5¡ enhsnces r:ræsti ve wrí ti ng s$li 1 L s {Eleardæn and

!*Ìr-rÏ.Ier, 1ËËï5¡ F

å¡ {*r:i1ítates the devetnprnent cl{ FeEr re].atígnship

dJ¡.t*



såká t 1 s such åE [ût]pÉrati un and ronirnltni cati on tËr[}zan t t?å13;

t¡Jatt * !.-fË!Ëi å

7I {aci l itates the Learning n{ variouts mather¡atics

rr3nrept= {Fi 1 1=tein, 1Fff3å Lougho Apri 1, L?85; Faperto

IrÊü¡ E

El) ínstills ã fl¡ErE prsitive attituds t{]uards

msthesr¡atics tFapert, rited i.n Ïr:s'Lrurctqrr 1^çËlEl; ånd

qi develËpË å rnÉre ptr=Ítivæ attitude tou¡ardg r¡ne=eI{ aE

ä le*rner {Harveyn 1?Ë}3i l"larknssn, t?Ë3; Fapert' l?E}Ö}.

tri Lí ri =¡qs -qLüI si ms Heq-sr--d¿n-q- LÐqË

untí1 recently, r:hjertive criticisms of Logo have been

ræ.re and ¡+l. t bltt lsst .ainidst the en-r-hu.siastic clai¡ns beinç

nradæ by Lugü pr-npunents. Stef{in tf.?Ð3i warned that l-ngo ig

f*tr frærn t.he educat!i:nsl FånåËEå that stlme ss its advncate=

c+ÐLrld hæv'e us believæ' ü-{e sugçested thatå

Logæ"= e{fectír'enesË depend= 1*rgely Ún the learners"

characterí=tics. TFrus, i{ åhe learner is hiqhly

mgtÍve,tedu rltriúl-t5r snd Éåg6r tç¡ explÐrE r¡Fåningf ul and

r-eLæ*,'ent 1ife events a Lr:gm learninE environ¡nent u¡i'II

be educationally bæne{i.ri.æ1 {p'ËE}} "

Ettrer cri.tícs have fr:cussed nn the rol'e rS the teacher'

Thæræ is cænsideræ.bLæ dÍsa.Ereeinent **ithin the Logæ cæmmunity

r*ç:ar-dinE the *¿rn¡:urnt uf structure needed to derive the

m6:rt i ri¡lt¡¡t bsne{ i ts f nn¡n Lnqri ãs ãtl i nstructi sn;tl tnml ' HE:r*e

{lçËå} h*.g; argr_red sur ã r¡ie=FËt teachær-dir-erted æpprr:ach tn

Lr:gu thetn {4å8. sugge=tee! by Ferpert {|ryË#} r¡¡hæ trcrl': the

15



Fi.agetian r.igiw thæ.t st¡-rdents could dirert their r]htn learning

wi th I i ttl e ¿rssi =tence f r-ænr the teacher. Leron { 1TE5}

snr-rght the middle gruutnd in this argltment by suggesting a

,,quasi-Fi.egetian learninE" {p"ËÐ} approach ts Lagn s{hich

åËeilrmgË .å .Tttt-s acti ve rgl 6¡ Sr:r teschers and 1æarní ng

s¡aterials, br-rt stii. I lee.veç con=iderable freednfn ;tnd rtrntrnl

in the child's hsnds"

Frsn¡the gibnve disrussinno it is clea-r that flIäny rls'irns

ffis.ds srfs* tug*r ärË üvsrly sirnpl istico {4.i.1ín6 to take int*

ë,cr61.rrrt {:he cærnpl ex i nterscti nn between the student=t

teacheru and rnmputer langr-tage u¡ithin the ctråsËrÐÚÊn ËÊtting!

that í so tl-¡e tc¡tal l earní nq enví rsnment u¡i thi n slhi ch Logo i s

er:peråenred. Theræ i= a tendency fær Lægr enthusia=ts to

t:ç'erestirnate the p.lhler of the Lrgo coinputer langltage to

.transf mrm th;rt æ'nvirun¡nent E+hite underestimatinq fJr ignoring

tl-¡æ irnpærtance ctf the sther factar=.

5æsns n4 L*Ecl"s ¡nalçt ct:n{irmed =uppærters have e:{preÉËÊd

rüfirærn that l-trE,= is being nversuld snd that there i'= a need

{l:r re--eærch to determine ÍtE, ef {ectivenegE and hn*{ it trån

h*s{1 å:e lttilå:ç¡c!. l"lnr-trsulnd ttgE}4} r editur of The ËpmpLttinq

Tgg.ËhËli a.nd å =trcrng Früpcrt-rent t:f Lugn, stated that

"deæp1}¡*held beL j.e$s in Læça gE 1*rgely unsubstantiatEd"

ip.3I. Lnr-tgh {lvfiarchB 1çËf,} ci¡nrrnented that "bgcerLt5e Logæ ha=

hes+n r"ridely s,vai tahL* f nr ænty ;l shmrt timeo rese.arrl-¡

str-rdi els, {rÍ1 i ts l*nç-tern'i I eanni ng e{f ects are sti tr I í n the

ínf ,ant ståge,o{p.5t}} " F:inaltryu Ls¡-ær¡ {19F5} å "sÉlf *

usns*ss**d L.nç*phí1e" tF"ãål has urged the LnEæ cemirnunity t'n

r.å



mål'-:e its rlaí¡s¡s fËf,lre modersteu t'ake å more realistic losk at

L*ç,=o *nd be,gàn tn Èackte the di{firulties n{ eftectively

t-isinE Lt:gcr in the clåËãr-Ëûrn"

The questiËn {]{ trsnsfer æ{ learning i.s centrsl tn much

nf the cæntr$ver-sy s*hich çurrrnunds the clainrs being rnade fnr

L*çr:. Iln the skillg *nd concepts developed in learning Lngo

Èranafer tc: nther cugnitive dnmæins ËLtËh as mathematics and

pnc[:Ir=nr snlving? Fea end l{r-rrland t 1qË}5} in ;r trtrÍnprehensive

and rritir;t} reçÍew r:f the cr:gnÍtive and educational

bene{it= rS te-=actiing chí ldren camputer pragrainming stated

LI !ti. L a

ther-e is less th¡*n cnmpellinrg evidence for any i:{ fhe

brr¡ad rlsirns sr¿ade a,bcrurt the trs.ns{er æf programrning

skitLs tn nther dsin*tins."'"the lack c¡{ Ëutrh evidenre

re{lect= hc¡th the rninirnal amount *r{ reseå!-trh in this

anæa *nd i ts á nadequa-te qr:a1 i ty {p " ã5} "

F,:.råËr¡ær- and l''litterer t1?fr41 were ;¡.Lse crític;tl of bnth

the qlt*,lity u{ rgsÐå}-Ëh åE well as the evidence regardíng

the gemerral i sati ¿rn nf LæEe l earni ng ' Ëæme o{ thei r

ccrn¡:1. Llsii üns ktËf-e:

l¡ T¿: date the lÍterstlire crncerning Logo cor¡sistç

prini*,nily xrf tæstiniüni.åtr 5" curriculuer¡ çuide5i rfiånuã.I5e

*ryd å Sep¡ st¡-rdie= rmntaining cnnsider*ble anecdotal

ævidænre tp.1f5l ã

2l l"læst æf the' *vai I abT' æ evi dence

Learninç rathsn thsn the træns{er tr#

nf.fier rc¡ntæxtç {P" L;iå} i and

refers to Lrço

L¡

Loge learning tæ



j ) The *r¡t i re Logn 1 i teratltre nrer i ts ci¡nsi derab I e

cri'i:Írisrn {rmrn ë.n experirnental poi.nt {1S view" The

qerier*,I. l ack uf oh,j ect.i ve rneasltrernent makes the

cunrently av*.ilable u,¡ær*k t-tssf¡-l} ontry å5 å {irst step in

evalnating the æ{S*rts oS Lngt: {p" I37} '

Lærnn { !.çË5} alçc¡ criticíeEd current LaEa research ün

thres rc¡lrntsS Ì.¡ rnt:st re,searc¡'i {ai1= to specif y the preri=*

msth¡c¡d i-tsed t* tæ*ch Lrgn, t¡ the durati¿:n of ¡nc¡st =tudieg'

h*s r-tsr*utl1y É:*en tc:s =heirt trr reasæriahly e:tpect rneaçltrable

r-.e:iu.lt=n and 3l the evaLuatíæn tcaæt= ¡-r=sd are inåpprúpriate

{nr -tlre prn*ËË5F5 whirh årÊ ínipmrtant in Lo6{1 learning.

tsrgü fteËearch FiûdiIqã

*Ithær-rçh Lnç* has rærne nnder cnitici5'm becauge claims

s{rr- its edlrr*ti[3nel v.alue have {ar exceeded reçearch

æwidenceo there have been å nurnbsr {ff research FrÛjects

ruhi.cli havË' attenipted t{] pravíde evidence o{ l-oçr's

e4feativenËË5 å5 ên educatiæna} tnol. Snme r¡f these

Ërr-ierte have Lre*er¡ c{ ån ænptrcræ.tory and degcriptive nature

wí th cnncL lt=í ¡1nç treí nE b*seiJ pr-i inari 1y rn nhçervati' r:n raÈher

tli.*n quantati uæ füËåsLtrÊmæntç' In sther trrÚj ects ç¿here

ofu-iective fneås11rËments wËr*E taken there s'!as nr attempt fo

Ëütï1F.ã-rE the rs=-¡-r].'L.'gí t]S the Lngu qrctuF tr the reË,¡-tlts Û{ å

ræn.E-_nr:l qrüLlp r*¡hich had nift bæen expnsæd tt] Lagn.

& rruEmber n{ des¡:riptive str-rdíeg fiave ariçinated c¡ut oS

thæ f"lessachltsstts Institutte n{ Technætrugy tf'lTT}' üne gerie=

{]* Fîr-Ë!_!ects s,;æs rr¡rrduci:sd try ür" 5y1vía l,{ein { t?7?i at The

tË



f,ìntting Schosl {nr the phy=icæLly h*ndícapped in Fpst¡rn" Ïn

these prúject5, Lr:rgn enebled gtudent= r.¡ith cec'ebral paley tr

be,gin tæ realiue their in{:ællectual pntential" Ëy

e¡pËri.encinç ãLtcËeËË in d*ing Lngmu t'hey gained can$ídence

in themsel\,*s ås 1.æarners" This csnclt-tgínn was rein{c¡rced by

l.lullsr inççÌS! t"¡h* t-tsed Lcig* r'{ith beth phyËitrålly handirapped

;r.E- ¡**l I ãË. devel {fFrfiBntäl 1y di sabl ed chi L dren " l'{i s

Ëå:=er'+,å'tirns hs'¡e Led him tt: cnnclude that L¿:gt: is an

ei;ralltr enÈ rnediu.rn {*r br-tildinç EeLf *trËn{idenre in children

v'¡íth !.esr¡-síng prribLefirs-

Ts"¡n il 6:h€Ër prnjects r¡hich nriginated outt n{ l-lIÏ e+'ere

rnnducted at Lincsln ËchnsL o Ërrækl ineo l{a=sachltsetts

iFapert e Lq77y l?7ry). The first prn¡ect involved

sir:th-grade students learninç Lngn in .* computer lab" In

tfue =erc:nd prn¡ectu cmnrputerË were placed ín classrt:æmç {rom

Ërsdes 4 Èhrough t" A student-directed apprnach ¿+ag ut=ed

eli'th the testcher"s ræle beíng ãne sf faciI'itati'sn"

Êcc*rding tm t¡Iat.t i lcfËËi u the trrilject= hter-É "not vËry

sr-rcces'sf ul in sbtaining 'trb¡ective' data about Learning

çaín= ¡nsde hy the str-rdents" {p, ãr1}. l{oulevern tctatt (L?Ë}Ë} r

niads the {olJ.sr"¡inç c¡hservatiÐnEå Logm learning environments

årË g'uitetble fs:r'f$åriy dí{{erent kinds nf gtudent'sF 5tfitg

students æmer-çed as l-ægo "ei;perts" hlFl{f, beCame tutors fon

other stltdentsfr ånd å cal labsratíve atrntrsphere developed

ænrg3nçst çrtLtps m{ students' Frobably the nrost irnportant

runtributíuns firade by t.he Ëræ¡:$lline Projects brerE that t'hey

æ.11¡rwæd Ssr the deveÏ.rpment *nd {ield-testinç n+ varisuç

{fJ



f-¿3gu ËLrr-E-íct-ll*tr* nretter-i.al= a= wel I aç providing guidel ines

{trr future re=earch.

In Í.ç*rl*5 å fo¡-rr yeår prnject t4å5 i.nitiated at the

L-amplighter Schsml in ËailIae* Texas invrlvinE åFprr¡Hirnately

.+{¡rJ chi1dren ranging frsm three to níne year= of agE' There

årE ür=nf I irtinç reprrtr, reçarding the sutcome crf tl-ti's

pr-ûject* Êrcarding tm þJatt i i.FB=l u 'uthe r-es,eerrrh studies

that HËrã er:pected tÉ be part t¡{ the prÛjÉËt have nrtt

materialieerJ" {p,153}. !-ln*tever, å ffic}re recent repurt from

LrLrgh ilqarchF tFEf,l nüt substantisted by empirical ævidence

stated thatS

Lngr: helped str-rdentçå 1) develi]p lagical thinking and

prof:Iem sÛtrving ski 1I sF Ë¡ Ìearri tÛ develop and te=t

their $s¡¡-t ideas and thssrie=ñ snd 3¡ becsme faniiliar

r".¡ith rrnrept= slrch .ä5 vari;*bles* =ymrnetry, angle= and

geninetric f crrnrs iP" 5ül -

frleu¡ Ysrk Üity ha= heen the site of twn rnåjor Lrgo

Frfljsrts * Thæ tr*niputers in the Schmols Fro3ect and the Fank

Ëtr-e,e*!¡ Srhot:l f r:r thi Ldren Prajert. üne s{ the nt1ted

e#f*=cÈs r:{ dæing Lngæ wa= the increased intenactimn åfl¡crng

thæ .str-rdents. Furtherrnflrer in the' Ëank Street FrÛjetrt it

EqåË f nunrj thaÈ *¡hen students þter-e dæi ng Lngr thei r

træilvgrt;åtinn þ¡åE r?¡ËrË task-relevarlt than trc¡nv€rçåtísn during

å "ndlr-É-rål o' fttsth cI"æ'ss tFræeanr l'çË1.5 1. l-lÐwËt'ero {indi'ngs

regarcl ing Ltrgc:'s e$f st;t {fn acade¡nir arhieve¡¡rsnt lÀ¡eræ

inc¿¡*rlul=íve. Initiæå repmrt* 4r6ni thg: Ëornputere in the

Schtlr:ls trrt:-¡ert, hstsæ,tl ßn rrbsærvati.nn, r+¡Ers that Lgqn had å

"f r"!



FüËítive e*{ect rn students wht] had not previeusly beent

sr¿rcessf r-tl in schr¡a1 {htattF L+Ë}Ë} "

ln 5ænegal u h!e=t A{rí ca a rnuL ti di =ci pl í nary tean¡ sf

senega!. e=e prof e=si. onsl s canducted a prel i mi nary study ef

tt-¡É sf {ects {3{ using French Lt}g{] r-¡ith pr-rpils açed 7 ts lL

{Fsnry, LçE}4i. Teachers observed that pLtpils participatinq

in the BtiFsrirnent inrpraved in mathemaÈi.cs å5 r*e'l I äË

di=pLayinç ñit]re surin=ít.y in the cLassroom with the mæst

s,ati={actrry resurlts beirig rbseryed åf¡¡ÐnË the gir1g.

'I'¿sÍ] riîåj cir shgrtcmnri ng= uf the rese'arch prÊj ectç

deË;rrihed ðrbsve åre the sbsenre nf ån eHFËr-inrental de=ign

*,nd the reL st i ve =carri ty Ë]f quanÈi tati. ve evi dence tn

¡*æin*orre nbservatic¡nal {i.ndinq¡E" üther studies har.'s

*tternptecl tt= be rnsre rignrous in this regard" Ts+o *arly

.=trrdi es by StË|t= i LË73i and thsi t { 197Ë) generated enrpí ri catr

evidenc* ræga.rdi.nç the develnpment Ëf gener.al præhlem

sf]!. vå nç ski.1L s. stat= Lrsed å prete=t,u pnst'tæst cÛntrsl

çr-fiL¿p deæi qn rrui th grade 4 chi. L dren ts i nvesti gatæ whether

Iearning Lr:gu snatle a di{*erenre Ðn fsnr prrblerr solvíng

t*,sks. The *r:perisrental grËLlF di¿l si.çnisicantly better ün

t*+r¡ m{ th6¡ tilsk*, nainely, ¿"¡nr-d PL{rãLes ¡tnd permutaticn=, but

nc¡ h¡et.Ler $ã1 gt l-ær*er s:{ !{anæi task Ðr a Fiu¡rserace pnoblern"

üår*it {L?7#} inveçtigated crmparahle i.55t.teË p¡ith {ive

çr-ede T chíldrsn ¿.rh¡3 a+ere tar-tglrt indiv{dual1y. Fretegt= and

p:nxttes{:.s s,+iËrg ardnrinistæred br¡t nü cnntrnl grtup h¡å5

*niplny*d. The t.eçt b.#ttery incLucJed a tegt æf basic

aríthrnæ'tir xki 1}su a¡r altsr-nate LtËEË testu ænd å set r:f

?t



Ësi?brårij prûh1Ëfns, The results' reveeled r¡E signi{icant

change= in test Ëtrrlres"

Ëeíd¡nan { 1çE}1. } explored hol'¡ learning ta prograrn ¡+ith

Leigo ;r.Ëfected lngi.cal reasüning ability' Sixty grade {ive

i¡tudents &i¡Ëre rsndc¡mly se}ectedu then randonrly aasigned ta

ån exper i mental ür crntrr¡} grflup " Erth grguFt edgrg

ç:retæ=ted after u¡hich the experimental group was given 3r'-!

hæurs r:{ Lægn instructian tver 15 weeþ':s while the ctrntral

qrËLåp rscæived na sperial instructíon" The posttest results

rsveæiled that. thæ Lcgr grûup performed =igni.firantly better

{f,n rthæ " i nver=i t:r¡ S*'l l.acy pri nci Fl ã" r*!ri. 1e the cnntrol BrúuP

per{ænrned =igni{icantLy better in rea-dingn a surprising and

ltneupected ¡-e=ul t I

Flnüther =tueJy whirh ltsed ån experimentål de=ign *{as thæ

Hdi nbr*rgh Lc*go Frnj ect tl-{ow*eu B'5heao 3É Fl ane' lFËlü} ' T¿*rs

¡rri. mary yeår -r {qrade å} rl asses parti ri pat.ed {fvsr å

twü-.ye:¡r periüri ¿+íth nne class dning Lægæ structured ts

nupple¡nsnt, the regltlar msthe¡natics prügråfn ånd the sther

cL*t=g receiving thre regular mathernstícs prcEram rsith na Lngo

Ër..rp$rlen¡*srt" trh-iective teetÍng indicated th*tt the Lnço qroup

*Jíupl.*yed E-¿r;nifir:ant impr{]vement in ¡nathernatical

unr¿Jsrstsrrdànqu attitt-tdæ tue.¡ards rnatheinatics, snd wil I ingness

tr: t*lk sb*¡-tt ¡nsthen¡ati.cc.. The præ¡æct c*ordínatcrrs,

arrknurql edged that a nuffcbsn of uncsntrsl I ed f act,rrs mi ght

havæ cn¡rtr i buted ts the' i rnprnvemer¡ts ånd that f urther

reÉÊår-th r*as riseded '
Ëe* {i9Ë3} i¡rvestiEated whæther students rånqing in açe



F ñutu-¡eæT +Fq+ æ:u'ËFT^Ë ËuTplacl'ld É@

ãfuaT3s IF r:tfrg ãtll.Á.q Fãrlrseãtu ee .{,tr T T TqE' Ûu 1-+ 1n* ua 1qm;d

uî pun{f jl spÞr 4UArUanæ-ldur 4LlE:lTf TUBTs E FËuTfll¡lf3f älË¡f4 Èídnm;ft

ãq+ +ß s+In=ÉJ ãL¡+ Ltãt-¡rq É-*anæmo¡'¡ 'uaã+så-*TÊ5 pðrrrã:lJF{3

JB É 
1c-l4ua= i.{i 5l-i3{f T *ñuIÂTË5 rualqc'-rd Úo{1aueu 6s1=æ4

aq4 ¡o r4ue u{f gd¡ro-lF Éift+ ãt{4 {JååM+ãq punü+ ãEf't Ê3EIãJã++TF

+uE:¡¡tuñrsühl"pa1sæ44snduaq+Èsañet:ñue1;a;ndun:æq1C'n

ãuft uT uEî43rrJ+5Uî +É st:.lEã¡i¡ B uæn1s dpæ+sæ+*-ad æ'¡æn¿ çdnm-"¡f¡

q+Ðfl "S E+ E ËÊpFJil ttrcr¡- Ë?uãpl1?5 F'ã+* Tñ Å T Isl-r+:lë T TæAu T

ut Ë+fa+Jrä +uËra+* rp FFLI SISHq -.¡& mft{31 ñt-t 1'-r-leæ 1

rËLl4Ér{r*r ãuTturã+ãF n4 p*4dua44e (#æd}I} pf:ÐH F'rB unnif,"rü

'5:{="8+ Du guue1d -ra;ndum=*u{ru

o+ ãIqEJãilEtlrrtr ,tlTPrT+Furfi?nE ãq 4æu 'Åeur padeTÐÂëF alË rì:Tt'¡ËJ¡

ETTT4s ;u t=Fnl uï õu¡Ëeñuæ Áq pædn1a/ù'ãF êq trt:u "t"eut 
5TT-ã4Ë

ñutuueld;5+Tn5ãJÉt.l+lm}gtlff,5gãJæ1qrss*rlilr.T4p*;,sæñËna

pup sdno-¡Ë ñu lulule;bn-¡dunu FUF Eu luwe-'lñn;d êq+ ilåærtÊ?ðq

sðruaJã++ Tp ßu FunÐ+ EËd 
É 
-*e.aænnæ¡1 ' {f-'g&f nead} ,osue 1d

r lãLl+ pado Tã'qaF Áar{+ 5F ñu r:4eu uo Ts T=ãF ê'1 T + ruftæ:e4aur

FUE ãA!+îlf,AHã AJÊmuT añsbuæ pLlF 6.,{1aar+:}å+tË ËJtlllx

sueld JTãrl+ Enqap Jß ã5T,\aJ ..{se+ at-.|+ fl+ q=eE-.rdde =rÉatre-r4s

=rJ[]r¡, E ãïF+ pÏnÐfvl s-ræuueld Jã++ãqt' +Bl++ pæ4:ladlta sErli I'T

,sãJEq:] +E EãTJã5 E' +t-tE Eul'{;-,le: JÊ* +fllJ+suË:] pTt"ll}3 Aaq4

ue 1d +Ëã+-lËltl6 ãq+ q+ Tm dn ãuB:¡ tr+ Ëã T1'run¡-lrddr æ 1d ?? Ir¡u'

uËJp I ï LIJ trãptfl I TP Ll= T qeå FaEn sert ;'15Ë+ ñu r lirpæ4:]s-ËJn¡4:]

n {]ÐJËËE T3 V "ãf uËl z-¿adxs nñ*1 {f u pEtl flqrYt uãJF T Iu:3 uËl-¡+

sïïT4s ñuruueld JE+4Ëq pæLeTdËTp ;ea'4 TßFt-¡=ç Ê lãÂæ nün""¡

uT ue-*Ea-rd o4 "{4run4;ndds æ¿Tsuã+}:ã pËt'l Ûi{$r f T t:A Ð uisli¡



rilfäFuter ianguaçæ csntri.bt-ttes to pruhlenr solving ability"

å lærçe*scaLe Loçc pr-EjËct invt3lvinq EvBr Stff-! gr.ÊdË 4

srtr-tdents ín ålbem:ir-le tu*:nty in Vírgíní;t sqa= ccnducted in

the L+#:-Ë5 srh*nl yeår {Ëchw*rtxo Ëvan=o &z taritjr 1?F4}"

The ev*lua,til:n {nrused nn a==essing three ¿rutcnmesi changes

in a.tti"tudes tra+ar-ds ine-thernaticsË ËhångËE in nTctivatir=n; and

charrges in cngnítive ability" A pretest-postte=t cantrol

ürüup de:ai,¡n trå5 empl ayed r-¡i th ei ght i. ntact rl asses

cclns,tituting 'Lhe er:periinental grÐLrp (N='lËl1 ;rnd seven intart

clasçe= cctnsti'tr-tting the csntrt:l gl*úLtF tt{=19t}}. åna}yËis ü{

thæ test cleit* ted ta ths cunclusiun that "e:tperience in

!.*arriing Lc:gt: dnec åtrFår*ently ha.ve silfne e{fect Grl student

¿1tt j tlrdes Ènp¡.ards I earni ng ¡nathernati cs, =tudent moti veti on u

ar-lC student crçnitive *bilitie5," ip"Tl snd thst, "o. "¿3vere¡}1u

th¡i.* pra5ect dses r:{fer hrope that Lagu firåy tetrve ås' an

e{{ertiue instrurticrnat tst:l* bsth in terms of ccgnitive and

*.S Sect i vË t ari abl F5" itr. 1Û) "

Ëu¡¡rri¡*rv c¡{ Lr.t ature nn Lcrgu

Ê revíe¿* ns the literature reEarding Lagæ Ëån bæ

rst-tÍlurår- i. e ed s,s { sl }. ah¡g5 Ë

1¡ Th*ne have bæen a largæ nunrhær p$ un=u.bstantíeted

cÏ-aínrs sr¡sde reEardi.ng tü-¡e eduratisnal value gf Logo'

Ë¡ Thress aLaínrs have given rise to unrealistic

ei,:pect*tiæn= ræg*rding Logo ¿tnd have resulted in a c¿il1 ta

inmrjer*te thc¡se clainrs snd t,a cnnduct sy=temaÈic research tt:

e.ysrLt-t¿ttç= Lrrqæ"s ef Secti.r"*mess. åE ån gdr-tcatísns.L tsul"

,c-".È



3l Flesçrarrh findj.nq= thus {ar have been incsnclusive"

Ëurne pri=mising findi.fiqs rEquirínE furthær investigatiün åre5

sl l*i:gg can h*,ve a positive effecÈ En a student'.s self

ræncept ;lË å le;trner, particlrlari.y if thæ student has

Iearníng disabilitiee nn hs,s had a history æ{ püúr åtrådeffliË

per{cirmar¡Es.

b) t-ngt: cån a=sist in the development æ{ logical

re*serninç ænd pr*blern smtrving sl'-:i 11ç"

cl "5tr-rdents are mmre apt ts talk absut rnathernatics ¿+hen

rJninç Læçn thsn in *' regular niathenatics rlass.

dl Af-titr¡des tær+ard= rnathæ'matirs cån be positively

influensærl hy Lagn instnuction snd practire-

e) Lesrnång Lægn can r-esult in increased ¡nathematica}

rrnder*tanding, part,ict-tlarly in genmetry-

.¿.-t



Fa,rt ? frlati ve Stcidents. ther¡¡atic a,nd Ëtrrnuuterg

In attempti nç ts sumrnari ze what has been s'¡ri tten

ræganding mathemstirg, and native studentsu two calttions are

FtËËE55ary" Firstly, rnrgt æ{ the research in thÍs {íeld has

hesn cunducted in the United Statesã therefore, generalízing

the {inding* fi-c the sit¡-ratit}n in Ëanada rnust be dane

tentativeÏ.y. Ëec*ndlyn it is irnpartant to re¡nember that in

disci-t.5sing'unetive =tudæntË" únÉ i= dealing with a larget

diversç* groilF that cannÛt bæ defined næatly" In spite nf

these. limitatiúnEF the 1íter-ature Ësefns tn suggest that =ÉfnÉ

general i r;qti ¡3ns ahç¡ltt the nrsthemati c= ed¡tcati sn o{ nati ve

=.l-¡-rdents cs.n be ma.deu *.1beit sautiot-tsly"

t4ethErnætics Ëducatinn r¡{ iFlative StLrdent=

Ths educatiunal prnblemg encæunt.ered hy native studænts

hs= beem dsc¡-trnented by a number of edutcattlrs. Arcording t't¡

Ëhriçten=en {LçÊ2}:

trlati anal studi eç i ndi rate that three-quarterç nf al tr'

Indian chitdren sre at least rne grade level be'l-rind {nr

thsir ãüFr ÐvBf- nne-hsls of ell Indisn students drop

c=r-rt Ðf schnnl$ åndr üil åvErågÊr Indian students fall

{q_rrther and further hehánd as they FrügFeËs thrnugh

schrul""" (P"i.i.il"

[A¡ith rægards tn rnathernaticsu É1 Irlational In=titt-tte o{

H'Juc¿rLinr¡ tt{TËi repært t LçEüi stated that:

Stlrdænts' , " fl]sten der¡mnstrate pætent.i aI æqual I ed tn

t:f,



i{hj.tæ =t¡-tcí*nts in thæ eari.y grades" As their schc¡aling

æHFæríænces increase during thæir etr ernentary and

thrrænqh sermndarï ?*Fårs, r*any n{ them *al1 behindr drap

mut æ4 ¡nathemaÈ i csi a-nd hecmn¡e negati ve i n thei r

atti tude t¿:wards thæ sr-rb j EEt " tpp' I t-LË] "

Ëheel..: {åç84} i.n revi*++ing s+!-rat has been r+ritten ah*ut

tfrrí = :;i tltat i ¡1n p*i nted aut th;rt nati ve st¡tdents have

ÈJj.++ícr-r.Lty in traditit]nal mathernatics rlasses and that their

l,ack *{ sLttrtres= in mathematics prevents many t:{ them fr¡¡m

purauing rå¡-egrs in mathernatical 1y sriented nccupatiÐn5'

Arrarding ter Ëreen { r.ç7Ëlt I "{ûr AmerÍcan Indian student=o

rn;tÈh e,nlt i ety and meith a.vni dance åre the nrcst seri oug

shstacLes tn gerueral education and tr t.he choice o{

scisntifir råË-ËËrË¡' {P- L} "

Thr* pnevirjus rornments are dinected speci{ícal Ly at the

situatisn in Èhe United State=. Na s{]ltrce5 t,ctsT*El f sund +qhich

g i ve a cc¡mprehensi ve uvervi ew r¡f the tanadi an si t'uati sn '

Hi:e{*ver* the suthrr= s experíence with native students in

Franti er 5chæn1 *i ví si. sn ha= l ed to the cancl usi r:n that'

these stlrdentç f *ice a g'imi lgir di lern¡¡ra. to that Ú{ their

$T¡neriran rnunterparts. Fnr elíåmFlËr any {armal mathematics

te=ti.mç ¿-¡hich hræ= beæn dsrne 1n the past {ive yÉã.rs {i 'e"

t*nadian Teçt nf Ba=ic Ski1ls, Stan{nrd Ëiagnostic

l*lathe¡tiatics Test, ånd the Frc¡vånciaL l4ather¡aticg Asçeçsment)

!-¡xs inclicated that ff¡åny stltdents are belnr+ grade Level ;tnd

rnntinlræ tm læs,e grmutnd as they prmgress thrnugh schc¡el"

&1tl-r*ugh the ËH i Ëten[e t]{ the prmtrl ern has been



dccucnented a-nd agreed LtFün" there iç no simiLar tr{fn5snsuË

r*gardi ng the lrnderl yi ng tråLtses. chri stensen ( LçËl?)

xr-rggested that àhe prnblem is the "product Ü{ the camplex

in{:eractinn æ* snci*1 ieatig3n, educatinnal e}{Fgsureu and

.etti.tLrds5" {p" iii. } " Ëreen {1ç?E¡} slrggested that "-..the

pruhlem ø{ tark i:{ achíevement in mathærnatic= is r:ne o{

e¡¡tstinir*I Gr psychælogical r:ri.gin" {p. ?i "

A lilatinr¿*l Institutq of Educstisn tMIEI report { LçE$}

f ncused ün thræe rnaj {]r åÈ-€*E of í n{ L Lrence i n the

rnatheinertical educatinn æ* minority children, narnelyS L¡

Lear-ning style' per=nnal ity and ËÉlf *cÐncept in{luentrËiËå Ë}

1inguístic effectså snd 3l gchnol i.n{lLtencÉs' They algn

l is,ted å n¡-rrnber f]f nther i.n{tuential f actorË' such ãE:

pæ.rentsF rtfn.n¡.tnity, =nriûElrnnoffiiË status, adrnínistratorso

structure r.f the {ami Ly, values nf the cutr tureu s-nd

irr*llrencsç sf FEErs"

'T',he 1.e*rning style {actsr ruas s{ partirular Ínterest in

the pre=ænt study. l{aulhack i LçEl4} I in revie+*ing the

reçe*y-ch reg;irding st.yles mf leetrning åfnf,nü nstive rhildren

stated that "5ü{ïre researchærs viec{ [ttiel migmatch bet¡¡¡een

le..arníng st-¡*Ie and in=trurtit:nal metht:ds å.5 å, trrirnÊ EaLtËe E+

schcr¡l f ai 1*ræ ,#-müng n;itive rhi ldrer¡" {p" 37} ' l-le pøinted

n¡-rt -that e¡itençi vs Ltsë cr{ the IllinsÍs Test {rf

fs::Ch"q,1¿*çt4iËtic - - hiljë t ITFA¡ +"¡ith a nurnber sf

dif{e=rent nã.ti,,.e Er-truFg thrruçhout Nr¡rttr An¡erica {e"9"

N,*.r.å;i üo F:-tebtr c¡* Fap*gf]o Ëí oux , and Inuti' t l ü-rad yi el ded

=ltrpri si. nç1y rnnsi sterit res.Ltl ts' lrlhi I e he enipha=i zed that

.:E



interpretatír¡¡-¡ ¿:s theEe re=,ults needç ts he df]ne *¡ith

calrtii:n, he stated that:

É111 af Èhæ studie= paint ts the {act thst both Indian

end Inuit chi. ldren are mr¡st successful at prores=ing

vi gual á nsr:r¡nati sn and have the rns=t di +f i cul ty

per{ærrninç ËseI1 {f,n tasks saturated with verb.al csntent

{p" SÜ} "

Étccnrding to l-{ef frt:n tLFË}4} r thiE ç¡ener-ålity abuut the

predænrinsnt Iearning style {]f native'childnen hag been cited

by fnåny nther= i n the I í ter*ture and has i nrpl i cati f]ns st]r

'hhe i"uay in whirh ni*ther¡raticç c;tn be most ef {ectivæIy tauçht

tm ur;1tåve stt-tdents. fiitRPËün iin fiEIE Hepnrt, 19flt)) s¡tggested

the "in[]usirn sf muLti-dínrensisnaL n stt-tdent*selected

niatsrí *1s, t-,thi ch ærnph;r=i =e th* vi sltal mani pul ati ¡1n gf

sTlatfrær¡ratirs crncept*" {p. i&}. Í'lsses {in ltlf E Hepnrtr 1ç81}} r

st¡-¿:ssstl th*t "mürP emphasis Ðn çenmetrir perception ¡¿ot-tld

prc_rvidæ æppar.tunitiæç f *r student.Ë tn stretch their =p*cial

r_aparitåe="{p"ãt}, Ëlreelç i1.9Ë¡4} argued {or ån

acti ví ty-baeed apprnæ.ch i n whi ch csncrete and vi s¡-tal

ei{ pË¡* i encæs wa:ul d nra$;e snathen¡at i cal concepts fi¡Èlre

lrnder-standabl e.

Heå¿-t'e Sq'+dËntg "Fd. Çe

l*le{frcrr¡ itç84} st-tggeste'd that "EEñ¡t accepted values and

learning *t,yte tendsncies apparent in native children'. 'årË

v*f-y .aclaptive t.n crrnputer edurcatiÛn" tp -L7 } " Shæ speci{ied

sr,rct-¡ quail i Lies as5 r. ¡ s ví=uaL Learning stytr eF ãl the neæd

Í--f
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TFuiJüJ¡ uJEå T p Ti-if3m Ë T T['N:i åJi T +Fu ãtl+ da+uauF"t*:rs

.;(pnq JÐLl/srq ¡r æFpaTffifiu;-l 5"FTTL{: ã{-{+ ñuts¡ "r{-lanm:s¡p

pue uÊ T+FJ{3 1dxæ ,itq uJsã T ú+ 5a T:}u*PHa? ßx tu-'leæ T

TFrn+Eu E"FTTLI= ætl+ uæd¡r trlT¡1q FTtìmrl nñm-1 6hutu-'leæ1

+cr äFnü¡ TFf,TUÊq:ãl¡r-TFrqed= 5.PT Tl-13 ãt{4 t3+ tlt}T+ Tppb-

uI 'FTîr"{f, ãf1T+Bu tst{+ Èl+ ã/trldepe ÅTTst=ad=e *¡ mËc*'¡

: +Etl+ pã+s+s {#Ë}åT } uûr+J'ã¡'l Êa ldruexa rrrg

"p-reña-; slq+ uï pæunr+uêtx, l, 11e=r3r=ads uãæq =*r-¡ nö41 ptlË

n 
t#BÅT úur:_r¡¡ag Éù,Ë!&T *4aæq3 gË¿åT {=nddn3¡ =+uåFn+5 ãÅT+€r":

+{f, Urlî+F=tlFã sf T+Emêr{+puJ Ët-l? EsUELluã tl+ 5lãat.idtu*: ñursi-l J:fl

¡te¡r lãqlguçr Eçr patrsaËËn= uaåq ËËq Éugtuule'-ift*-'ld ;a1t-tdun3

'ñu1u-leaT FUP d-lnrReqæq TFl-lFTåTtrÏ'JT

t un 14:tr;+5u T Ésapn4 T++s úed rq=ur: r+P TðJ +uãpl-ü+s-rËi"l:E,õ+

Èa-rar¡d=c{t+E ulorlJsseT:1 ur luaua.+o-*drur uF FË+Éu ä'-lË "Ë+u*pil+s

ülqÉïìd ç ape-rñ JÉ+ ã:3tlã!:rei puË s:lr4Ell¡ãL!1Ëtl¡ uT ITUT] Ëutu;ea1

pããFq-Jõ4nduo: E Fãsll FUF padoTF¡1ãp {TgåT} 5ä4epl "F+-'læi¡Ïtt

É,{a1-,lo¡4 uI Ëã,\T+eru q?TM Ë+Tl"rsãJ ãures ãt-i+ FË+Fr-l {¿¿åÏ}

Eqt:oJt '4uaua=e 1d s:l r+Furat-l+Ell, u r ããsea-;:lu T TF rALIF+scl¡r::

punû+ {Ë¿åI} ï?+ÐuEZ FuP É;aq=4413 dsaddng dstruapn4s frTqãnd

rJ+ Tf"t TUf, tu rs¡ "5+uap¡1+s æÂ T+Fu Jü+ Jil+l-l+ 5:l r+F¡lrãt{?Ftå¡

F EE FãEn sPM ;a4ndrun= ãq+ q3lLlÞT uT ãtr=åfr-¡d { TVf,i

uür+f¡1J+EuI pæ+t1ssç -;a3nduæ3 ora¡ P uËãq aåPq ãJñL¡!

' +uÉürHfr J TrxL¡ä -le1t:drur:=

F'q+Ïruelqtledun:ñuræq5FÉa;*qdsnu4s¡e4uæuueËpir|u*u
É 

,,r{ lpua 1;¡,, F {# FuF $ ñu t4eu uü TË T=aF -rn¡ ,{4 T T Tq rsur¡ds**¡

TEnFT^TFUT pue sbur-Jeqs úunr4e-rædnæ= uE szser-¡r3ua

ãLl? tË åunr+urn+rs' ñu1u-*tle1 f4Ëu e q+T{* Fts:er* ilãrJÞI rt:e*1;d J'r*



ËeüffiÊtriË princitrle,Ë with l-ogn" U=ing Logci t¿¡ do

geernetr-y ¿^¡nuld help å n.ative chi 1d understand the

prûËEss n{ te.arning and devetrnp his/her heuristi.c

strategÍe= u¡ithin a visltal ly i.ntærartive mode ip"31i -

ünly ünE r*search Fr-frjËct ++hich dealt ++ith the use of

Ltigru *¡ith ¡rstiva students p¡ss {sund in the, literatltre" Ïn

that Früj ect, Enadl ey ( L+7å¡ used l ssnr-s'¡oven beadssorþ; and

Li:ga tt-: develÐF å cr-¿lture-hased mathernatics curriculu¡n {nr

Tndian student=" Students develcped their beadn¡ork desiçns

using Lngi: *nd "hy l+ritinE curnputer prc:gr-ams ta draw =hapest

dæsi ÇlFrss [tr- ani n¡;.ted pi ctureso the students l earn

¡¡rathe¡rratiËEo' tFradtr eyu 1çEl4', p, 1t:¡1¡ " I'{er conclltsíi¡ns rrlsre

bas'ed $n nbservatiænaÏ. findings but no empiric;tl evidence

r+as ç;itl-re*red. l-te$Sron tL?Ëï4i n¡entinned the ptr=sibility n* å

Lrqn =È-udy heinq csndurted r¿ith native stltdents in Bntarint

buuL. å5 yet nü infrormatír¡n has been publiçhed"

Finallyu Ëheek i1çË14¡ in =umrning uP the need {nr

e-sçearch in s¡ratherneti.cs education ftrr native studentsn

sita.tsd th*t r

[4e nesd 'L,n eee. ".*shether- lt]ati.ve åmerican =tudents learn

t*:-rndærstand rru*the¡¡¡stics nver a peri.nd of 3 or 3 years

thrnutgh å L.nçr: er¡virmnmænt. The avai}abilíty æ{ the

Lt:qæ cmrnpltt*r læ.rrguage rn several rnÍcrncornputera and

th* f-ænd*ncy c:{ ËnfiÌE ræçervatinn schnuls to have stable

pripulstir:ns EirEË- Lnng tinre perinds hetr p rnake it å

*imæÏ.y pr"üçF-årn {i¡r investig*tian {p' 7}.

.-1 å



tær ive ut

fì reviÉÈ.+ Éf the titerature rÉgål-ding native studentt!

¡n¿atheniatics and ræmput,et-s trån bæ s¡-t¡n¡narised as {sIlst+sl

å ] lrlst j,ve st¡-rdenÈs havæ had å lnng histøry af

Ci.++i*etlty tlith ¡i*thern6itícs in çctrosl u¡hich has handicapped

their ;ic¡¡desnic developnrent and eever-ely lirnited their tråt-Eel-

r:hni {:sE"

?] Mttsnert:l¡s reåËtrn= {nr the di.F.ficr-tlties have been

p*=tr-rlatætl ranginE Srsrn psyrhrlagicatr tn sociÊÎecflnÐfnitr ts

c¡-tL tur*l "

3i Incornpati hi t i ty {]f i nstrutctí snal rnethsds wi th

Learni.ng =ty}es h;ls heen cit*d ã.s, å rn'ajær- crntributsr to the

prnblern. Instrurtit:n;tL methud= hsve [:een verbally oriented

¿,*hes-esç rtstive 1e*rninç styLe i.e visuaLl!, oriented"

4¡ The ¡-tse t]{ the cæmputer has heen suggested Ã5 Ene

prnmising ¿+åy s{ adatrÈ.ing mathen¡atícs instrltctinn ta the

st!'lr t:{ the Iæsrner'

5) L¿1gu h*= clraracteristics sshich could provide native

students r,*ith a math*rnatical 1eæ.rning envit*rnment cænducive

tä a. vi sLial læ*rni ng st'YI e"

åi Ëess*arch prüje,rtç tc¡ investigæte the potentía} [1{

the rclmputer tu snhance E¡rst-hei¡iatirs eduratisn *ør nat'ive

studentç sr.r* virtu;illy næn-existen¡t and urgently needæd"

Ër-rr¡'¡n+r v r{_-Ëh.qp ter.- JÃ

l¡r tl-rå s ch.aptær u tlre rel evãfit 1 i. terature wå5 revi ewed

¡-tirder ti+n gerieral l*tææ.dings * l"iterature rsl'ated tæ Lrgæ and



1ít.erature related tg3 r'¡etive students, mathernaticsu and

r:rinputers' The pr=sibI i I ity nf u=ing Lagn tæ improve

rïåthq*fr¡atticã instr*ctirn ft:r native stltdænts was rai=ed in

I i qht mf t.he åpFÃrËnt rÐmpati bi I i ty n{ Lngo wi th the

prednrnina.ntly "risual le.arning style ÐS naÈ-ive =tt-tdent="



THåÊTËÊ I T T

FIËTIIDÞ

The purpo=e of thí= =tr-rdy v{,å5 t{] invegtig*te the

e${ects æS instnltrtisn and prartice in Logo on achievement

in rnsthematic=, achÍevernent in geæinetry, attitutde tnn¡ard

cnathernatí cs, *nd acaderni c Eel **cuncept '

This chapter pr*r'idæ= s detailed descriptinn ¡3f hætru the

=È-udy ++;ts crinducted" The inforn¡stiæn is orçani=ed under thæ

headings 5r-rbSectso Ingtrtirrrents, Fe=i.gn, Frrredureo and Data

Anal ysi e"

C.ir ¡ Þr .i _-! 
-HL L'-

$ub_iecÈ,E s,{erg Erade 4 st¡tdentg enrolled at srhssl= in

tþ¡s nativB ËÐmrÌ¡Ltnities in nnrthern Flanitoba"

The expenírnental tLogu) grEuF tN=ãå) &¡ås ãn intact

rlaçs frrr¡ å fi:indergarten tn Ërade tr? schoal' located nn ån

Indian rsËerve ahsltt ?rJf-! kítorneters nnrthæast i:f l*linnitreg"

pinst mS the studænts are of, Ëar-rl.t*u:+ Indian ancestry and c'an

!:e clsssif ieci as either StatLt5 Indians nr f"letis"

The rnntrr:l {tdlÏi grcup tt{=2!.} {¡{ås an intart trlå55 front

a ü.{inderE*rten 'ü--c¡ Ër:rde Ë schostr lscated in å native

cermnru.nity abput 5üü ki.1æmretsrs north r{ l¡üinniFeE" l"lost' of

å,he 5tud*ntg ër* s# Ëree Indian ãncestry and can he

e:trsss;i{ied ss either Ststus Indians or t"letis.

.5+



InsqrLt**ttË

t''lathematícs achievæment þ¡ås gpÊt-ationally de{íned a5 å

ãrûre tn the Frnnt í rãF . r:honl I] r".i qi ¡rn I'lat c¡rn;*t i rq Ëur

Lev.e} IU {þis=ak, Fetrenci k, & Smithr 1?E}5i " Ëeometry

achievement b¡å5 ûperationally de{ined å5 Ã sc6re {fn the t{t

genrne{:ry-related iternç ún the above instrument' Attitude

È-nu¡ards, ¡nathe¡naticç r¿aE' nperatisnal 1y de{ined åE å ttrÚrÉ En

tf¡e feteç IILjL;ljLudæ Strë.18Ë - Ele iEsteso Esteso

ftichardso & Ftnettger, lFËIL l . [astty, academic self -cnncept

h,åe¡ nperat i nn*1. I y def i ned ås å =trc:r-F {rn two rel ated

instrlrrnents the schnoL /ara.demic gubsträLe nf the

I

{f;r*per*mithF LçEll} and the FFhavínral AcFdemic

Eelf -:EEËeefrr {Ë45Ë, Ëompersrnith E{ Eii lberts' i.?Ël} " The=e

inçtrument= are described belsw"

Frnnti r- Schot:l tli v qi on PIat ti cg Sunver¡ Level

I.Llu_ fieveloped by the matherratics csnsultants af Frnntier

$chmt:tr üivisi*n this instrunrent is rne o{ a geries cr+ grade

Ieve!. tæsts being u=ed tn messltre præ{iciency in ¡nathematícs

s,kilLs elnd ccnrept= oS çtudænt= in the divisiun" The Level

lv =lrrve'¡ {see Appendix} u cnnsists r]{ 1+5 nrultiple-chcicæ'

celinpnten-scorable items devstroped using the core Ðbji Btrtives'

mf grad* 4 mathenratics as alttlined i.n the Í"lani t å H-å

L { Lç7Ë} " The lTathemati cs

*ep.eesn,egÈ**Hfgg-Ge {lçË1.} tegts developed by the Fepartment

mf Edutratinn Ssr çre.des "l .and & sseræ ltged ãe; ;t mildÉl tur the

{crrrn;it aniJ rrnterlt a* the Frsntier st-tr-vey=' Tæn mf the

.-1rJ



iterns e¡n the !-evel IV survey åræ geænietry questiËn5.

Fnr Èhe pr*te=t {September, lçË}4} ' å c ndensed

fisty-seven ít--er¡r versisn p{ thre s¡{rvÊy wðE l-tsed' This

ínstrltment has the såffiF fc¡r¡nat and is b;tsed sn the safne tr{frs

*bjectives ag the pcistte=t i.nstrument b¡-rt there are les=

iteins f nr any given nb3æctÍ.¡e nn the pretest version"

F"i*eq tí t ¡ ¡rJe ËcaI eg EX ement Furrn- Thi s

inçtr*t-t¡nent cunsi çts Ë3+ three 14-statement Li' tlert-type

Ërå1æÊ5 nne tci Í¡rÉåËLrre the attitl-tdes o{ elei*æntary srht]sl

children tt:t+ard each Ë+ three scht¡ol st-tbjects; mathernatic=o

y'eadång. and science. The scaleg åre intended 4or LlsE with

children {rnrn the end r{ ÉÉtrËind grade thrar*qh sixthr grade'

Næ re*ding ie requirsd cl{ children because the stateinents

ãrË reåd tn them by an admri.nistratsr. Itenr content is easily

underst¿:æd by mrst elementsry students. Each scale riråy he

admi.ni.stered ee,p*.r-atetryo Ðr the entire battery f¡låy be given

;rt nne sitting of abæut turenty ¡r¡inutes duration" For the

p,-r¡*Ës5Ëiã mt thi= study, nnly t--he Ë"lathear¿tics åttitt-tde ScsIe

u¡*= us,ed. Twt1 s*mple state¡nents {rmn¡ that scale å¡-e: "It is

æã,ãy tæ Eet tired t3f ftrå,th. " {i.teni #r} and "F{ath is

interæstíng.'u titem #11' )

-I'he E=tes Scales havæ heen nt]rmed sn t Ët15 =tt-tdents'

IntærnaT ctlnsiætæncy rsliabía.Lity cmefficients arÊ 'Ëlü tr

çreater, Ë:videnre s{ criterinn-relatedr ËÚnstructt ñnd

{srtnri,*.1 vatidity haçe been æstabLished iEste=u et å1 ' t

åËË11¡ .

.-!tf,



üs¡*trer ith 5eI f-E=teemr Inventc¡¡-v tSEï i 5chmtrl

Fcrt -n¡- Thi s f srn¡ í g desí gned {sr use wi th =tudents aged

æight thrci-tgh {i{teen and cc¡nsists c¡* fifty*e'ight itemsã

$iSty sels*esteern ite¡ns and eight item= that csnstitt-rte the

Lie Scaleo +shich ís a sneåsure c!+ a student"s defensivÊnest

ifr test t¡iseness, Fnr each =tatementn studentg are tn

i. ndi. Ëåte wherther the statement i = " 1 í F¿Ë fie" Ür "unl í [':e !I¡e'o

by rhecp.:Íng the appropriate bnx" The statements may be read

alcrid by the *rdmínistratsr i+ reading abi l ity is deerned to

be a prmbler*.

ThË, celf-estse¡n åtems yield a total strEre and, if

ds=1redu *eparate ËcclrËs f ær {sur subscales: Eïeneral ËeI{

{ãå iteans} u Ëincial Ëel{¿'Feers tEl items}, Hame/Farents {8

i tenrel , and Ëchsc¡t .Iêcadæmi c {B í tems} " The guhscal e= al 1n¡*

fur var-iånte= in pærcæptiæns, tr{ se}{-esteer¡ in dÍ{ferent

årsåså mf experí*nce' Fsr the pt-trpÐËËg sf this study the

.5chnc¡l /Arad*rnic st-ibsc;rle wå5 çf prirtary interest" T¡¡¡r

t'*mplæ st;rter*r*ntç frrrm the Schcnl. lAcsdeE¡tir subsrale Ã.r-Eå "Ï

nf ten g*t disc:nur*ged at strhclttl . " {item #ã5} and ¡' I I ln proud

æ* miy achooltJ$nk' u' iite¡n #' 5l "

'osinr* its develnpment" the 5ËI hss been sdninistered

tæ tens ci{ thn¡-ts;tnds o{ chi. Ldren and adr-rlts" " " " Al I

s¡¡cisec*¡rmniic ranges and måny æthnir and ct-tltural group5 års,

rËFresemted. , . . ["Jel I Ðver Lür] str-rdi. es hsve been c{f,nducted "

tünt3persmith, åç811" tr" 1Ë). Internal cnngístency reliahility

rriçff icj.er¡ts Smr gråde= 4 t¿r fl æ.ne "87 or better" Cernstruct

r*nËltrrËnto predictiveu and Sactsri*1 v;tli.dity have bæen

T?



ËEt.Ð.bl i çl-ted {tænper-smi t'h. lËEL } "

A cr]nden=ed ver-síon of the srht]Ë]l Fr:rm called the

Schr¿=l Ëh*rt F*rm þJð5 used {cr the pretest" This {r:r¡n

i:unsiçts ef the {ír=t 23 items ün the Srhot:l Fsrnr and dues

nnt ínclude the Lie 5ca1É ntr daes it eLicit subscale

=tr{f,rsç. T'atat ËËÐre correlatísn between the Ëchsnl Ëht:rt

Fsr¡¡ and the Schc:c¡I Fsrm i= .Ëå tN=1ä1'Ë tospersmithr 1ryå7)"

Êeh*.r'i ;q I Ctrraderni c Ëel S-Ëstee¡n ( trAsEl - üesigned tE

be ¡-rsæd in trümjr:nctiæn v*íth the Ëor:persmíth 5e-1{-Es-teem

InvqFjLËgg. Ë!å5Ë is är¡ {3bçervati.nnal rating scale that

;lçsígts in the assess¡nent a{ acader¡ir sel{-esteern o{ childen

-trsm preschonl throngh Eirsde Ê1. It tr;rn be cnmplgted by

ånyúne ¡¡hæ hs.s åËresË ta su=tai.ned direct trbservation a{ the

chi td" FåËE ci:nsiE,ts s{ 1É items Erì a Li kert scale and

-qsgeËsËË =tudent behaviuur ûn 5 factor=: student initiativeu

:¡ercial attentinno succegg/{ai lLtres =ecial attractian, etnd

ssT f *csnf i dencæ "

E=ti rnat.ee sf i nternal ct]nsi stenry ÛrJer-E based t]n

cærrelatic¡ns mS individual i.teens ¿*i.th the tr¡ta} scnre" Al l

rrrræl;itions hrËre signifisant at the "{'JOL levæl and ranqed

{ræm a l¿rw cif " 3? tr å Èri.Eh os " 7å t¡ith å meãn z

trans'snrn¡ati c¡n r¡{ the cerrsl at-Í. {]n coe{f i ri ent= n{ " å1 " hlhen

di.Sfe¡*snt teacher= ratæd the ãåfne rhitdrenu the interrster

reL i eihi tr, i å:3r htå* sçti Ensted å=, innderatel y strnng b,i th ;l

t:$rreSatåsri t:f "73. in a s*mp1e r¡{ 21& students' i'Jith reçards

t* pr*diñtivæ vËitidity, FÉ1SË ratinge h,ef-e {pund tn be

nrnder*t.æ1y =tronq predårtsrt; o{ ac*deinic sch¡is\'ærnsnt strsfreEi

.-}Cl



Scrr students {rcirn gra.des ? tc &" For æ:*ample, a cgrrelatiun

trrüe${icÍænt m{ ,4å t{åË {sltr¡d bætween FAËE and grade 4

matlre¡n*tics arhiæt'emænt as rneasured by the ünmLrehenEirle

Tq=t CI{__Ëe.sic. SEil}p. ton=Èruct val idity has alst] been

establ i shed tllaæper=rni th & 6i L berter t?Ëlã) "

flesi q¡r

Éi qltasi-ËHperímsntal non-equivatrent csntrnl grr}up

f sr¡r¡atdesígn with intact cIa==es þså5 used" Using

dævelopæd by tampbelL & Stanley tciÈed in Ëayt

de-.=åçn Ëån he' depicted as {alLs¿"¡s:

ÜHlü

tHgÜ

the

1?Etl) , the

kJfreræË E = tsst=s pretests or pesttests

Ht : instructinn and practice in Logo

Hã = use o{ romputer {nr cæmputer assisted

instructic¡n {ËAI }

Ët= the diaçrarn i.ndicatesu boÈh grÐilps h¡Ëlre pretested t]n

t!-re d*per¡dent variables af ter a+hirh the treat¡¡ient cændition=

t¡J*!=Ê selt Llp u¡ith the e!{pËrimer¡ta1 grÐLtF using the computer

*6r le*rning abuut arrd d*ing Lngn ar¡d the contrntr grüuF

nsinS the cÛmp¡-rt.er e¡itl-r varisus cAI Fr$gråm=. The cantrç3l

grüL{.t3 r"*as Eivæn equal ÃtrtrË5Ë tCr a ccrnputer to cnntrnl {Ér

the peis=í bí t i. ty that åcËe55 t(] å compltter rather thsn

#ÞiÈre.risncæ t*ith Lrrqcr cmuld tråuse the hypnthesized changes in

the dæpendænt vsriahtres, After the treatment period

tüct".1Ë|4 tn &prí11Ët5l o bi:trr gr$ups t.1,ËrË posttested &n the

3?



dæpendent vanj.ables"

frqc-Edg¡l-E

Ðet-gi3.'5 regarding the prnced¡-tre are given betrsu¡ under

the heedÍngså time./task l ineu selectinn grf subjÉctsn teacher

tr;*åningu cr:mpurter h*rdnareu =uppnrt rnatenialso treat¡nent n4

si-rhj*[ts* and daLs ratr lscti¿rn'

Ti me./Ta=|,,: _ Li. ne. The f nl l or'e i ng ti me/task I i ne

sr-ttLines speci"sic step= taken durinç the studyå

t'lay/Jr-tnes 1çEt4 Select sr-rhjects
SeIerl teçt inçtruärents
C¡:ntact schual Personnel

Auglrst - 1çff4 &e,gi.n tr*ining Lrgcr teacher tl dayl
ftcquire ct:rnputer hardwar-e and sr-tppnrt
¡ïåter í al ç

Septei.rber ' Lç84 Prete=t. slibjects
Set Ltp cnmpltter hards{are ín classrotrms
A=sist Logo and tAI teachers in getting
stsrted r'¡¡i th treatment

firtabsr'ß 1?E¡r& Uisit r"*ith Lægo grftup tE: msnitsr
prÐqreËË
trnntinue training Loga teacher

f.lc¡vernb¿*r. tçËi4 Vígit ar¡ith ËAtr çrÐLtp
FrmqreËs
Prsvide sssístancç tt:

J-+nuar-yn åçE}5 Ví=it þ¡ith Lrgæ grr:t-rp
prügreË5
trr:nti¡-lue training Lngn

Èpri.1 * l"çË5 Vieit wíth Lugn grÐup
prilqrEËs
tnntínus tr-aíning Lugo

Í'lsy, 3çF5

Juneu t+#5

trmsttest sLtbjerts

ftr¡alyze dat-r and r¡¡rite rePort

tel ¿ncni tnr

CdqI teacher

tr monitsr

tearher

ts ¡nuni t¿rr

teacher

ß¡t



ãlel sr* rn fr+ iects- The sËhnol fsr the

ÊÞiFÈrirnental çrËLlF !+ås Ëhr¡Egn becauge rf its præximity ta

l¡linnipege m;rkíng ít the fncr=t ecenurnic;il and rnnvenient

lncatisn {or the authmr tæ r¡iake rÉgulår vís¿ts ta mÉnitnr

progrees and prcavide assístance tn the te.acher. The other

fnã..jclr fæ.ctui* j.n{lt-lÉfir:inü the chnice of the 5trhrÉ11 t'sss the

!,,í t I i ngnes= rf the çnade 4 tescher ts take Pårt i n the

st*dy"

Ths cgntrr¡l grúLtp e{å5 fhüËËn hecsuge n{ its =imilarity
tæ the FlipÉríniental qrüup i.n rnather¡¡atics åtrhiÉvsnisnt å5

r¡tråst-trpd by thæ grade .3 Frrvinríal Flatheinatics AEsessinent

Frugrarn te=t adminis,tered in Í4ay *f L9Ë4 ¿bsut fnur mnnths

prinr tn the cÐmfr¡e*r-ttement s:S thiç stt-tdy" The r¡¡illinqness s{

'Lhs te;tcher t* tel.:e Får-f- i.n the etr-tdy and the Sact that the

ul;iç'-- g;ize, iÊj&E sirnilæ.r tu the experinrenta.l grtrLlp å1ãE

å ¡-if l LtËnËed the sel ecti æn.

Teæchs_r__L¡-ai¡:LFq, Trai.ning af the Ln8{1 teacher ues ts

have taËt*n pl*ce du"ring e. sne-s,¡eeþ; Lrgæ Ërrltrse bei.ng s{{e'e-ed

by Lhe [:;l.rlrJ.tV n{ Ëdur;ttínnu Uniçer-síty n$ l"lanitsha in the

s¡.tr*mgr-' ¡:f 1"Ë4" H*r"¡sver? thi.E ËcLtrge ¡Â¡å.5 cåntrellsd dr-rs tt]

l;trk n{ eimt*nllrnentn ma[':ing i.t necæs=ary fc:r the authur tci

prmvide the tsæ.cher tr+ining' &n inåtiat nne-day training

sæssiæn r¡¡*ls cl:nducted in &urçust nf 1FE}4 and rnnsisted n4 the

fætt*wi.ng crnipr:nerrtaË srielntatie:n to thæ Fl-¡ilo=ophy of LÐgt¡Ë

lrands*-rn experi. *lrtËË r¡i th LnEr: tn prcvi der {ami I í ari ty t+i th

ths I.arrçu.aE*Ë nver'¡i *t"¡ mf Lmgn su-ppnrt rnætteri al s and

sr-iqEe*ti üns rs*qër-idi nE thæi r- q-t=eã and di scus=i c:n rægardí ng

tLl



åmpilernemting [-*:gn in the *l;tssrt:ærn" Folli]rAJ-uF training

se=sic¡ns deai.ing +*ith f r-trthe*r aepects æ{ tF¡e Logçr lançuage

asrd in=tructÍt:nal ideaE' c+rere rsndlicted crn-cite during the 4

vi*åts ta: the s'chcre:l {,Ëepternberu ßctæber, Janutaryn April } "

The ;rr-tthnr* alçp t*orå,.æd dirpctly r+ith the childnen dutring

thnçe vi sí ts i n rurder ts dernnnstr'ate use{ul tearhi ng

terhni que="

TrainirrE a{ the ËÉT tÉåc¡-rer u,¡as cænducted in Septenrberu

l.?Ë4 and trul-¡Ëi =ted s{ thæ f s}. I ær+i ng cÚfnpÚnÉnts: hands-Ún

sHF¡sriencÊ l.¡i-l.h the cæmputer Frtrqrånisi disclt=sit]n absltt hsr+

.Lhe Fr*ûgrå{îtË ccutrd be s-rsedä ãnd speci{ic =t-tgçe=tiæns

negardimg thæ, lrgi5tics ci{ implecnentínç a tAI Frsgråfnfng ín

the ctåãËr{f,çfã¡. Fur-then disru=siÐns H€rE he}d during the

ftlc,ve¡nhær ví si'L "

ft is sh'¡iÍrLls frË¡rr¡ the abuve descriptinn that the Lngo

te.:rchær rÉrËi\,Ëd cnnsiderahl? f!!mrË training than the CAÏ

teacher, Thi ç E4¡å5 ngcess'åry and unavpi dabl e gi ven the

reta{:ir¡e di$f icr-rlty rS irnplemæntinq Lmgn ín the c1åËsrßÐfn ãË

(]ppn*ed tn i*rplenrenting üÊI" AÈ the rompletisn sf the

l+'L,urfyu hc{:h tearhsrs HËrÉ asked thæ questinn: "ËË yt:u feel

yttlr l¡¡Érg ridequately pnæpared Læ LtsE a ccr*puter t¡¡ith y6ur

str-r¡lents?" The Lr:gæ Lea.cher"Ë rÉ=pÊnse hüåË "l{n!'"-a ã-da'y

rar:rl*sÍrmp fc¡r fuegir-rnËlr= in thæ suinnrer we:uld have beæn ideal . "

Ir¡ rc-]ntræ.çto th* tAI teaclrer"s re=pun*e ldåsË "I feel Ï u¡ag

*r3equetæly prep*,r*erJ tm n*rs,e æ cnmputer r+ith my students' "

Thr-rs, ålthtruqh the f,ÑI te.acher received lesç trainingt he

f,e*It mEir{s adæqtra*,ety çrrepa,rerJ tr use ths ccrnputer than the

¡+,1



uãT IU 3ãr$çrJËEJd ñr-¡rmsT rfls årlT. Fã5r1 rJnr:-¡b IH3 äql

'{ËBåI o4+effi} äffi puÊ t {ËË}&T É-,r*11r-r¡,¡ ry

6ur4-re¡"¡ Èuæp;eag¡ IõEEæ=-JñEF; ã;ãl:lliÌîT-EqT Ë {tË}&T oaTqqsfr}

ffi-ãTtrSF * {bE¡åT tuns;æñ-ro¿3 mññ.1ããËT-3

ËqT-_ül-]ññm :ãrãM nsaî+råT+:Ë FuÊ Ëu$EçæT $frn-"¡ ffi*gur-tt*1cl

E+FTPuESEJãq:3Ëa+ãqaÁqpã=1.¡ËTPT..Jæ+€lll¡:*trut-,tdãt]+

ñunury i TFåT duø¡4e-;nel-rn3 ãr-ert{4ilt35 T Tã"r.$} I I atrddç aq:i r{33i

nñi:1 "t'I 'þJ Fã51-l dtrn.;ñ ctñt:-l ãr4J- 'Ë IFt;ã -t F!¡l *'-t--?rf,?flfin5i

',{pirls

aq++r]uf]T+gJnFãL|+Jr]*FãtlTFl¡,ã-J+TaJãqf4[tlf](3ls5Fï:ã[4-4

uT dn 1ã5 sEfrî luarudrnbæ ;a4ñcluo: ;rr¡4 {çdnn-¡li q:$ftq -{¡-r.i

'äÂ1-{F .45Tp EÞ FuE' -.åct?Turfr¡, L¡ãËl:)fi ãll¡tl-lq=EUi:ur upa:ñ

E q+ïM -la4nduo= Ë¡-l1d II alddç uF pæEtr dnn'¡ñ IUf, ãtlå

"sa-.1n1:1d PLIB t;äl¡-ìPa=n.rd

ÉE+uapr¡+5ãt{+j.f3Fll,t54ut.;dæ4FãsripuBt¡,ã+Ë,{'=æl-¡1ntrFðppË

EFM -ra4ut-,td HIJ+Ptl¡ +ÐF l-J ç¡EI-H¡4 unsdg uH n{TT-'¡dV} 'Åpn1= ãLl+

J.{r =aËe4= å+FI ãL{+ uT "Ápi-r4s ãt{} Ëur-*np Fããr¡ '{'1a-re-'l ãlãM

r:ñCI1 Jits Ëã ?+ T T rqede: -lF Ttr: ãt-¡I "'æ¡1 TrF 4s ÏF P Fr-¡* Jü+ Ïuí:l¡JJ

Jr3 I$:¡ all=odunr e q+Ter -ra4i-tdur= ælqr4educl:t-ãtddu ilæl nü{¡ÜT

alblulT:{uEJjrsFãsridnn-,lBnñn-¡at-i¿@

'-.la4riduml åqA {f,+ Ë5ã13P lenba Á1q*n*-;

s+uãptì+s TTE ãÂlñ ü+ 3duatr4e fll FHF 4ëtær4 -¡ad .Jric¡t{ i.TFLl-ãtJfl

tû utnuTuTl¡t E JÐj- +uãFn+ã Ll3çã ãTI-lFåLl3s Ð+ pã;'l5E ãræf4

EJaL{r5lã} q+Ëg "dns-¡F nbol er-¡1 ul Ë+rJãF¡+Ë Ë1 -laqtrcåwer= Ët{?

r{+TMãtiJTtruE_5puELl1enha,t1ætreui3xn;ddeua'rrfiËlêf'tãËeTfrhJ:

Fr{+ ur 5}usFn+s +Fl-l+ ãJr1Êuã Ê+ aFFu' sFM +,10*+tr '{--¡æn:?

"JãqrEæ+ *ñn1



Élddítinn" Alligatær ffi:*. üeninLiti[}n ilivi=isn* Þragnn l*lir:n

loÍetsmr l"'k-rL ti pl i cati nn n a¡:d f4i nus l"li =si on {Þevel apmentaL

Le-arning F'Íater-i+"1s0 1YË14¡ Ë EIen¡entary LroI'ufiles I' tæ 4n E}Þ 3F

j.:t ;rnd H¿rttren¡æ.tics St:lucne 1 and . {l*lin¡leçota Ëducatinnal

f,pmpr-ttíng t*ncr¡rtiuen,1 Ë a.nd åpp1æ tisssrninatisn [liskç #L to

#Ëlo S44! #45 iSnf tswap I'li'crscm¡nputer üenter] '

Trsatnr ent ¿¡f sltb i p¡rts- Ësth classes recei ved å

ne=qr-ilar çr*de 4 rnetthernatics Frûgr;¡fn baçæd Ûn the çacne

ts¡:È.llal eerí æ=* St art i F¡rínts in f"fat er¿rst i cg by üinn *+nd

tc:mpany {159?}. In addition tn that rÐrg, PFÉgråflir the Logo

qr-ntrp receíved * hsl{-ht:utr cLgss les,=mn in Ltrgo abnut tt^¡ice

å nronÈh 5tnd .ån rpportunity to dæ Log6 at the cpmputer Inr

¡tbc:ut Ëne lrai. f !ræ¡:r each weeh" The CåI =tr-rdentg ;tl so

averag*d eib¡1r.tt ûna hs.lf hsutr Fær sseek l'iorking at the

rmr*plrter" Ëoth trAI and Lmgc stt-tdents generally t*orl'':ed ;it

thæ crnrput*n in pair-e'

Ëæt¡r tearhers ¡epurted that the arnoltnt of crimputer time

t.aríed fræm ++ee$; tn wææk and frq:cn studænt tlr str-tdent fsr

varíüLiÉ reð.ËÍtns" Sr-rch f elrtnrs as =peci-+I' scht:sl event=t

teæc!-rer .;lr gtudeint a,bsenteei=rin individual di{{erencsËt and

su:hedr-ttr ing Lngi.s{:irs snítigated against inaíntaininç å high

dægr*æ cl{ rq:nsåetencY"

Ëe@ ¿ås indírated in the time/Èãsk line'

aL l sr-rb¡iect= È4Ér* pretested in Septembe'r sf 1?Ë4" The

tr¡-ont i er Srhuol L¡i vi si Ûn herns.t i cs Srtnvev i57-i tem

versir:n3 o Estes_- -Êtt!t!"tÉ-e åqè¿ë5-o and EqoqerEry¡ith

Ë

44

I [À¡Ër. e



ådr$i. ni stered by the' authnr " Ïhe Fehavi i:rsl dlrademi c

5*etl:"F-g-t-ggüi instrunent h¡å5 ccimpleted by the re=pertive

cL ;rs'çrr:æ*r teachsr= beca.ltse s{ thei. r f ami I i ari ty ¿"¡í th the

students"

Fssttæsti ng |rtsåË cnnducted i n lqay ¿-¡i th the E=tes

ÊÈ-tjtude_ Ëçe,l q= u and C¿:cnsrsrnÍ Èh 5e1{-Esteern Inv f nr-i eq

Schqúå .Ëggg bsing adminístered by the authrr, The Frsntier

Ech-pe¡*.*-8ilåLË.in$--f'¡ët-h-ËrrtËtiEE.--gq¡:vev. i lf-t3-ite¡n vergionl and

Seh-åq--Ðl.åÀ*-åÇë,{Ëe¿Ë S-el+ em hlerer administered hy the

re=pective c1åEsrú{frit tearherç.

[c-È a -.fi ¡-a].v-Ë.t--ã.

As indiratet1 i.n thæ Fro-ce'dqrqg sectionu the ËAI ç¡rcrt-lp

hrê= chnsen based üm ítç "eqLtivalentre" tn the experi¡¡¡snta1

grillrp ír-¡ mathematírs arhievenrent ag rnea=uræd hy the grade 3

Fr-c¡vånciettr f'l;tt!-¡t*r*atics A=seçsrnent Frtrgram test which was

6¡ffsnÌ. ní 5,tered tn hnth çri:¡Ltps i n Fla.y æf lç8I4" A tt"¡s-

i ndepenc3errt =**.tpl e t-tegt per{nrrned Ën the test data

c*n{ir¡ned th*t. tfrere wiås nÐ =tatistirally si.gnifirant

d:i{ferencE¡ i¡r smathernatical arhievernent between the Lnçe: and

trAT çË-{rlrps {t=1,3å¡ df =4Ss p }'" #5} .

Ëy Ëeptember XçF4r the inakeup erf the trAI group had

rhanged cæn*lderabIy" Five. str-rdents ß,q¡ErÊ trans$erred tn

*.nt:lther grade 4 rlass i¡-¡ the schsnl s¡rd sË\'erÌ students klere

treng{srred in frcard¡ ænstl-iep cla=s'" Þuring this tiineo the

mafueu¡: trf the Lngm ü¡'üa-{F had ¡rnt rhrangæd" Fæcause of the

uälfrmr-sssen ch;inges in thæ CåI qrcit-lF:e the "eqLtivålgnræ'u nf

¡tE&t L!



thæ È¡¡s çr-ELrFË Ífn the rnsthernatics achievement variable

becæ.rne =uspect. Ttiis aqets crn{irr¡led by an analy=i.s n{ the

prætest data. å *þ¡ú-independent =*mple t-tegt revesled that

the g¡-cl¡rps {ders sÍgni{ira.ntly different ün the ¡nsthen¡aticç

achi evement pret.est o E-r:gtttå-er__._Egb*qsl* Üi vi sí sn -l.l{F.hemÊti cE

Fpr:\iË]¿ tt=5.79r df =45u p+."Ü51 " In addititrnu the tr,+c groups

d¿f -Èered =íçnif ir*ntly tt=24.iråç df =4åc p{'t}t } an ¿:ne n{ the

pretest nre,asltr-**ç r{ sels-esteenìe nsmely Eehaviqral åqaglen¡ic-

ãqÅ-t*EEÈF.glg" I-l{fp¡eve*r n there brËrË nt] =i gni f i cant di f {erenres

bet.Hesn 'Lhe çr*':r-rpË ûn thæ F'lathematirs Atti.tt-tde Subscale sf

the Eqteç ÊËS¡-tlJÉe Ðqet-qg. (t=T-?4s d{:4&r p-:"t-r5} Ðr trn the

Scftsi]tr Shgrt Fsrr* È]t the tro{1pet:=mith. 5elf-Eqteem

Tnvæntær!€gT {t=*.3-E d{=45s pþ.+5}"

*ccnrdi nç tn tenk s¿ {larnpbel L { t ç7ç} n when si gni { i cant

dif{erenceg, bet¿.¡een the experáinental amd rantral qrtruF=

ifcËL{t- fln prete=t ms,ãst-tresF å si mpI s .anæ.L ysi S trf i¡ari. ãnce

{Af.IüVå} Ër¡ thæ pasttest data is i naptrræpri ate and

s.lternative r*etFic¡dç ¡nust be ,:i:risidersd" Three pf]s=i'ble

¡netht:d= ar{ ¿anal yså s årãX ;rn.al ysi = r¡{ ËÕvåri ance {A¡{ËüVå} r

çrnst *hoc !:1 *c tl i nç u ;lnd ansl ysi s r¡f var i ånËE l*i th çai n

Ëc{rrÊË* Ear:h n"¡ethad i:l; briefly clesrribed belt:w.

ftnal vs E uf frævar i.ance. The AlttCüVÉ ¡qith s single

{:c.lv;lri"*,t* e:<tends the ele¡r¡ænt;try åMÛVA by including the

pr*tæst mË.ÃËL¿rP å5 a ter¡n Ín the Line;ir modeL" Using the

pr-eLest {c¿:vari.ats} in tl-¡is s*åy prûvitles sn adju=tment {or-

à sr i t. í ert d i. f { erenceç hstmreen the grÐLtpË. The ad3 r-tst ment

¡-rsq-laÏXy ;llters thæ *xp*cted v*t}t-ç.e sS the treat¡nænt-e{{ect



æËti.üiat* åã {:{:tffiFåred tn the A¡\¡$VA. Tn Ë=ËenËËr the ANüüVå

LrÈFÉ the pr*lt*st Ër$rÊË t* pr*dict the, pt:stte'st sctrres. The

ssiti.rfiåtg, Ðf ths trsatsr¡er¡t eSSect is the differenre bettueen

the predictæd pu=t,te=t scüreË oS individuals in the t¡uo

Sr-rrLiFË r¿hs hav* been "nratched " õÍl pretest scûrÉs- Fr

sta.{:fstiræ.1Iy s'ígnificernt dif{erenËe suqgæ='t= Èhat Ðne Eroup

h¡urrr.ld hæ-ve signifi.cantly outper{r:rrned the other {rrl the

pr-rrttesf: íf the grrrups had st;trted *.¡ith t,he same pre,test

ÉËßrËË.

The nrain r-æäs{rn Scir u=ing the AfilllüVÊ rather than the

AhlüVå ís tç re¡nsve bias due tn selectinn di{{erenËeg"

Huprever" th.x e${ectívene== ¿:+ this tæchníqr-te to pruvíde an

¡-rnbi;tçed pstin¡;rte *{ tFie trea.trnent e{f ect is l imited by

v*.rislrg {actgrs. Ftlr Ei{åfflFler "råndt}t.¡l meågr_tremsnt erg-nr ín

th+: pret*st- *,fiåri bj.a= the eçtisnate oS the regreçgic¡n =lope

;tnd thr-rs triaç the estirnate u{ the treatment effect" ttosk E¿

t*.nrphel I , tçFßr p " 1åt31 . ÊI scin accærding tæ lieppet t 1ç73] ?

"cû\'åri*m*e reqi-tire= a number t:{ gFeËíali¡ed statistical

ei=sl-ii-npt i. Ëir'¡s.$ '¿[re rnçst stri ngent æf ¿+hi ch i s the assulrtpti un

t:if h*n'lr:gen*r:¡-i= u+i.thírr*grt:up ræçrsssiern" {p" 5Í.4} -

Fr¡**t *h*r Ël r:ck i" na " This technique invslve= ärrånging

gir-rtrjscts in h!.ær:ks t:n the baçi.s s{ pretest Ílsr{ürfüånre a{ter

tËræ gr'æup= frra¡væ besn *nrmed" Thus, indívidr¡als in the

æ;tp*rirnentsl änd cr¡ntrsl qrilLtpÊ årE separately ranked snd

pl ar:æd i nt-ci gr.{:}t-tpc that have e'i mi I ar pre'test sËclre=" Fsn

Èidå{riptrt=s a "hiç!"i" å,hi.Lity h1æck snd å "1ÍrH" ab}íIity bli:c[':

r:r:u.3d h*¡ frrrned" IS the¡re* ++en* twt: treæ.trnent levæLs thí=



[.¡f]Lild rsËLåIt in ë "Treatrnent H Ëlnrk" de=ign a¡ith four

rs3 I =. In thí s råse' the hl cic$:i ng techni que l*æul d trangf orm

¡r sirrç¡Ïe-f act*r e>:perírnent in'tn a twn-Sactrr designu {act¡1r

Ël be:i.ng tFre treatment and'Factt:r F bæing the e.bi3ity levelg"

het:a¡-t=,e, *uhe sr-tb¡æcts *ire assigned tu a þlsrch based Fn the'ír-

.*,ctr-ræ.I pn*t*st Ëc{fre reiÈher thæn r.a,ndrmlyo the regutrtant

blur!,:s r-rslral 1y havæ r-inæqr-ra} n¡-tmbær= t:{ suhjectsu re=ltlting

in a ns:nsrthogr:n41. {acturiatr design'

f,nr:k ,s4 tampbel l { 1ç7?¡ pnint r]ut that there årE

advantaçes ta u=ing the blsck design t:vsr u=inç the åltlËÐVê

in thst, ".. " blucking dæes nt¡t require the r-e5Ëãrtrher to

sperí{y the general shape nf the regresçi.on of pnstte'=t tn

prete=t ËtrflreËo ÉinËE"""the hlock and interactit:n e{{ects

Ëån adæ.pt to anY shaPe" iP. L7tl "

ün the i:ther handu a clisadvantage o{ blacki.ng vËl-su5

sthen ¡nethndç sf an;l}ysís ís that.assigning subjecÈs ts

b i. t:c Èls enay rer=ul t i. n æmi tt i ng sûme i. nd Í vi dual g f rærn the

*tnalyxis becauçs theit- prete=t scff¡*es do not reasonably {it

i rrts -*ny *'S tFie bli:c$:lË' Thi s sscrr.tld resul t ín a di f f er*nt

esti¡nate m{ ttr* trs;ttment ef Sect than i+ etll =ub¡ects tcere

i nc3 uded

üai n

i¡"¡ th* aneLyei.s"

Srt:re ftnal

çain sc{rrss æ;tsn¡inæs tl-¡s

pne't*=t tn thræ Pt:sttest.

identåçsI t.t: the elernentarY

{pnsttes{: rni nn-tç Pretest }

{.h"a¡'¡ 3us,t. the p*=ttsst

An analvsíe oS varíänËE using

rhanrge i.n per{ornrance frs¡n the

The ¡ntrdel for the ãnålYsis is

Af*ltVA excepÈ that the çai.n Ëcrrre

is the depændent variahle rather

aånns, An inrpærtant criteriæn tu

¿$ct



$flinirüi.rË biac is that

*peratit=nal Ly identicæl "

the

Ëven

pretest

if this

and posttest be

criteritrn is rneto

tç:q1[,: "ïr Ëeri'rpbel i t 1Ë?F] æ.dvi=e ralttic¡n in usinE gain 5trÜre

æ,nsi. y=i s ri tí ng threats tn .¡aI i di ty such å5Ë

', 5,Ël ert i sn-rnat¡-rrst i crn i. nteract i crnso i nstrilsnentat i æn { f I osr

arrd rei 1ånç est*ctg] , and prublen¡s af regressitn" ip" 1Ë41 "

fr$ten rf3ngídering th* ¿tlternatives in Iiqht Úf the

pret*æt dai:a ;tn*Lysís, and Ci:nk 8< ËamphelI'=' suggestiÐrl5r the

$n!L*a*!nç dec j.sisng were m*de regarding an¡¡lysis n{ the

pt:=ttest datai

I i !'lat l-renrat i cç att í tudes and acaderni. c sel f -rÐncept

{[rg]pers¡nithi: Ëecal-tse there e{åË n{] =igni{ic¿rnt dif *erence

ir¡ the pre'l:e*t re=i-tLts, a single fartErr {Treat¡r¡enti snaly=is

*{ va,r-iårIËÉ wr:uld be performsd Ën the pnsttest dæta"

3¡ l"letthem*ttics achieve¡nent and qecirnetry achie'.¡emeni:

Eæcause thersr $frË å siEnificant di{{erence in the

ru*ths¡iiatic= prætest, ËcifreËe the pcrettest sËtf,r-Es t*nuld be

;e-rtslyeed hy twr: Treatment H Elnrk F*cturial ANüVA u=ing the

¡s+tlræm¿rtics preter=t 5Ëür'FE *s the blackinq variable'

s] åradËrftic f'els*r¿:nçÉpt {ÞÊ5E} I Twn r*æthods sf

sr'¡etLysis r+F¡-Ë rt:ngiderer! $nr these data" Fi.rstl'yu hecauçe

'|here &{ã.s ë. sigrr'rf ir;tnt dif terencæ ín tfre pret'est. tËoresr å

-flnæatn¡s¡:t H Htrrck Äf-¡üUA Ëüuld bæ perfnrn¡erj t¡n the pcistte=t

sJ;ita- l-{*++everu æ cTtr=er s;+arninatictn o-t the pretest ËtrËrsË

reçsatræd thet in srder tc: Srlrrn twn hçcr¡üg*neÊLtË blncks, eight

ËümreË #nt¡s¿'i tåræ Laqe: çrcLrp lsütitr d h*.ve t* be deLeted"



Further-u the*;e scær-æ-ä represented ths 1*wegt eight 5ËÕË-eË in

tl-¡is $r$Ltp. *s * e.ray aS reteining atrL the detat Båin 5ËÐtr8

ånåLyËj.Ê esåË cænsidered åË ån -=.lternative ¡nethsd" FlEr+ævern

bær.EuEe ths LtË*Ë nf this methrd ig' qr-te=tionable due tc:

v-qrir:us threat=* 'Ln ',',al idity it u¡a= f elt thet e:tclt-tsíve uËe

¿:f ge.ín 5rüf-Ë snsly=i= r+*ulc nrJt be justi{Íahle" There{oren

i't rÁrås decidæd tæ use å:nth sn¡rlysÉç {blmcftíng gtnd g;tin

=.*nnæI {rn the ËÉ1SE prettæst data"

Finalty, it e+as derided tt] svsid the use of AþI{]nvA tt:

ånåIyÊí(3 *åny E]{ the pt3=ttest data beca.use n{ the variæus

stati=tÍc,al restrictípns; inhersnt in that mc¡del "

Susr¡Énarv nf ühs.nter I I I

Thís clrapter pr*Û*rided detai ].ed in{srrnat,ion regarding

hcr*¡ tFiæ =tt-tdy n¡ss cg]ndtjrted, orçanieed ltnder the heading=:

=uhjÊtrtË? instrunrents, de=ígn, præredure, snd dsta analy=i=.

5r]



TI-{APTËffi TV

RËsULT5

The pLrrpsse {]f this investig*tion was Èn determine what

e$.Fæct in=trltrtisn s.nd practice in Lago t'lsu}d have sn grade

4 =t.udenf.g' mathærnståcs achievement, geornetry achievemente

attitude È-çwards mrathernatic=o and academic =elf-cpncept' A=

r:nt,tríned i.n tl-re data analysis =ectirn s{ Ëhapter III' the

chsi.ce o{ ,analysis æ{ the pn=ttest data was hased on the

n,at*re of the pretest data. E¡,:cluding the tests nf the

blgrhinç r¡arie.bIe=, these ånålyse5 resulted in nine tegts of

=i gni f i retnre. Tn cc¡ntrnl thee experi nrentr+i se prob+bÍ I i' ty of

å TypE T errsr *t.18* esch r:f tfiese ni.ne statistical tests

rn¡as Ê\,allisted at å "il? Ievel nf signi{irance'

The statí.5tical ana}yse5, ¿4ÉrF dæne on the mainframe

cfirnpr-rter at ths univs,rsity o{ t"lanitoba using the Statistical

rìnaXysi=. $y=tenr {ËAË} Fr¡:qråfn by 5åË Institute Inc" Frr '¡¡1tr'

-Factmri*I anslysEsss F tests eders haçed Ún Fartial s|-tf¡t5 of

-=qLrår*E ræsutrt.ing Srorn the *æ11Ûwi-nE rrder o{ {ect¿rr5'l

F1t:c[,:u Treatment, Treatrnent H Ë1 nck {see

ËË.*t i s;ti csE ErF ' 1å5-1åó3 '

Ê-1rf\C:únd "g i.ds:

LI :

Fæseaq-!.-h --Hupgtheplp-- -¿=- Students u¡ho nereir¡e

instructiern and practice in LoEo ¡di3'L demænstrate imprnved

,achievsnnsnt ín rnathernatics cornpåred tu stt-tdents ¿uhn use the

.t!



Ëæn¡Futer {nr tåÏ"

Thi s hypothe=i = r.r¡Ë¡E tested usi ng å t¡+n-f actor

(T're*tmeint H Ëlacå¿l &hlüVA" The resutts sf this analysis are

pre=ente,d in T;ible 1. Enleans, standard devíatirn=, and cell

sá=e= ;tssæcíated p¡i.th the {i:u.r trea,tment-bltrck csmbinatiûnË

års given in Table 2" As çeen {rom Tabl'e 1r there h¡å5 n{f,

=i.çniticar"¡t dif f ererrce betrseen the Lnga and ËåI grtup5 $n

JïiËÃr-. pnstte=t mat,hematiss achíevËfnËr¡t fiÐr ht;tË there å

=iEnàsicant- Treatr¡ent hy Flock interactisn" Thus, the datet

¿lid næt suppnrt ths re=eårËh hypothe=ie.

Repulte Feler¡ant tg Resea!-Ëh Hvpotheeiç Z

Rsseær h Hvnr¡t hesi q ?. Ëtudents whs receive

i.nstr¡:rtiæn end præctice in Logn r+i11 de¡nsnstrate improved

a¡:hievæment in gennretry cænrpared t'o stltdents r¡ha ttse the

ccrnputer $rr tAI"

Thís hypæthe=ís was alss tested Llsing a Treatment H,

Ftrürl,: 6ìf\¡üuA" The resuLts s{ this anaLysis åre presented in

Taht e 3" Í4ean5, stand.*rd devi at i ons, and cel I si =es

sç.siæciæ^ted a*ith the {mu.r trest¡nent-btsct: cmrnbinatiûns ål.Ër

given:i.n Tahle 4" As Ëee¡¡ {ron¡ Table 35 there wå5 å

rÍçni.f ic.ant di.+SsrËmËe betn¡sen tfræ Loga and ÜAI grflupË nn

msëtn prsttest gearnætry ,arhisvegnentu thus suppurtíng the

nE3search hypnthesis" Furtherr &Ë evidenced by the

nrnsigni{ícant Træatm¡ent by E}loc[': intenactinn, the rssltlt

applied tc bcrth high and lsw ability çrnupinqs"

Ë:¡ Ëæen frmm TabLe +î the civerall mean s{ the Logo

Ei?
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ürfiLrF &r¡ãE ¿¡pprÐHimåtely L4 polnts hi.gher than that o{ the

llåI grüLlp $n gearnetry ãtrhievement" In the l-ligh ability

groupíngu thiç mEË.n di{ferenEE {Áúås åFprBHisnetely =g pæintsn

¿*hrile in'[:he 1ær+ erbitity gruuping it ts¡Ãs åFprnximately 13

pcti nts.

g"[LI?aLl ¿ g ReL ëL¡år¡t tt= l-{vnoth +IB J

Ëtudents who neceive instr-urtiæn

and prartíse in Logn will demnnstrate ä fnore pasitive

*ttituds tnwands mathernatics ccrnpared tn students ¡+ho t-tse

the ctrrnpltter tt:r ÜåÏ"

This hypæthe=is u¡as tsstæd t-tsing ån åf{üq,pA. The rgsults

at the an¿L ysi s ãr-Ë presented i. n Tabl e 5. l*leans and

stand;rrd devi*tiæns are givæn in Tahle å" As Ëeen Sronr

T;rbtË 5, there wer= ntr significsnt- di{fenence bets{een the

Lr:gæ ar¡d tAI grüLrps ûrl üÌpån pusttest n¡sthematics attitt-tdes"

ThLr*u the d.ata did nnt =upp*rt the researrh hyp*rthe=is"

Fi*igLrIts Re-læqent tc¡ ftegearch Hypsthegis '3

Ret;earcÉ"1 *theså = 4. Ëit¡¡dentg u¡h¡n resei ve

i;-i*tru*tiæn and pracÈice i.n i-ugn r¡uill dernclnstrate a higher

Tæcrel sf ;icaderníc ssl{*cnncept crnrpared ts students ¿qhs trse

the cninputær fær ËftI.

Twm i nstrnment.5 HEre uced tÍ] flÌeå5Ltt-E academi c

sel{*cæncept. tlle tlonpersmith Ëelf-:Esteem-. -InvgFË'qries

{5ET } and trie gehayi.t:r.ãl .ftËêde,ûir-Ee!.f-:ãEteg!q{ËASE¡ "

$trn d{t{üvA [*å5 dæne ûn the p*stte=t dats n{ the

JJ
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s[I inçt.r¡-i¡nent."Ihe resurltç Û{ the analysis are pre=ented

i n TahI e 7 " ['iean= and standard deví ati ¿rns åre gi ven i n

Trhle Ë, Êtrs seen {rc¡m Table 73 there r¡¡åË nÐ =igni'{icant

di{ferenre betr"¡esn the [ngo and CÊI ÜrÐup= {f,n fïeån pusttest

scadæmic sels-cnnce*pt. Thusu the cl.ata did nr:t =t-tpport the

rs=e*rch hypctheç.i s.

The ËA5E dats wFrË tested using a Trç3atment {. Blc¡ck

*F,ltrVê. The r-eE.t-t1tç nf the an*lyãi5 årE preËented in Table F"

I'le;insu ={:andar¡J devi ati crnsu and cel 1 si rss assocÍ ated ni th

thæ {crr-rr treatrnent*blcrr[,: cuinbinatidtns åre gi.ven in Tabtre 1ü"

Ès seer¡ ín Tæ-bLe çF there t¡rås nõ =ignicant difSerence

Liæt*+een the L{:}gn anfi tftI grûLtFE fln ÉieEn posttest acade¡nic

ç:str{-rsncept nü}r' was 'Lhere a si.gnif icant Treatment hV Block

intsractimn. Thus, the d*ta did Ers¡t =upport the research

hypothe=å s"

An analy=ie a{ variåntrE On gain 5trürsE r*¡as a,1ss ltsed tn

test ttre FASE data. Frete=t ËtrüreË Û'dtr-e suhtracted frorn

pr:sttæst =rf,¡ræs tæ arrive st å gain srtrre fur earh subjest

;lnd ån AÍq8'#A w"rç rmnducted ün thæge gÃin =trÐre=' ËesuLts clf

t[-¡e ¿*.natrysis årË prFãentsd ån Tablæ 1L" l"leans and standard

fleviatic¡r¡ç *re given in Table 13" As Ësen in Tabls ltro

thsrrËi åiråÊ Ë signif irant dif færencs bett"¡een the Luge: and tAI

çrüLrpis æn Jr¡eetÍï g¡rin in acade¡Ric sel*-r*¡ncept. Aç shtr¡¡¡n i'n

T.*ble 1?o the ¡neain gaÍn æ{ the Logo grüLtp ¿4tåË ãpprnxínratetr'y

"5 g:*:irits híEhrær t.han the rne;ln gåin r:f the ËAI gr{:Ltp on the

EFf ËË i rist ru¡nen t "
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Table F

Aradærni s I ri-dlrrnrent {Bå5Ë} Tr-eetr¡¡ent X Ëll ncþ.: Fartoi-i s.l

finel-ua¡-e.

SilUftTE dd TF l"l5 F VALUË FR}F

Treatment { -?- 'e.f
rJ!.-r¿ +.55

1+.98¡

.-}. J¡T

l-r ,¿LÀ{.Ë¡

Ël nck .FJ Ë { IJ{fJ¡ ¿ I
T/ É { {
Jf}J- I I fJ" rfr]{-_¡5

Treatrnent H Flock æå'4t:! Ë}&,4{¡ {r" +åsL

Errt:r Ëï53, ã4. 35 Ë4" 3Ët

trlt:te" Si-rbjert= &¡€re a=giEned tn blscþ;s based trn their
*"r:" E n the ËêËE prete=t" The lsrs blt:ct+ included =ub;¡ects
wÍth prete=t sËErË5 between 4{¡ s.nd 55' The hígh blt¡ck
incl"uded =r-t!:;ie*ts ++i.th prete*'t ÊtrEres betp+een 5ó and Elt]"

Ëtght stucJern{-g; i¡r ttre Loçcl Erc}LtP sct1red belau¡ l¡'ü ín the
pretæst end thsir dats. p¡ere not nsed in the analysis"

Tebl e 3t]

Ãcede¡¡i:Lr Seå{" tilncæpt tFASËi - ¡:'leans and F'tanda!-d

ü*ui ati üns .{5= Ë" }-
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år¿de,ffii c Ëielf ce,r:t {BÊ5Ë} - Analvsi= s{ V iance of Ëaín
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ËüURËË TF t't;¡ F VALUE F11'r'f.
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Thæ re=uIi= ef the gain 5trGre snaly=is prnvide only

indirect si-tppcrt f rr Hypathesi= 4" The analy=i= indirates a

çreater ga:ln in acade¿nir self -rnncetrt P¡hereas the hypCIthesi=

predi.rts a higher level crt åcãdÉfnitr =eIf-ce¡ncept åË å resu3t

uf lr=áng Loga, !-lc¡*rs"¡er-r Lts,B E+ thæ gain strÛrÊ analy=is

s,ll*r+ed {nr- the incLs-tsißn æf +11 the BASE data and inditråteË

that the Lrqr grflr-t!3 made =iEnificant gains in academis

=elf-rær¡rept rornpe-r'ed trr the t*Ï qrÐup"

Ëq-rrlin¡+ry nf th+.rter:- I.Ç

TFri= ch*tpt.e*r præ*ented sn snslysis c{ the deta for sarh

,i:+ the r¿sses.rrh hypnthe=æs" The' stati ø'ti cal anal yEEg

r*¡'rdltrtæd did rir:t =uppnrt hypntheses 1 {inathematics

;ilshievement ! sr.nd 3 {n¡athscratirs attítr-tde}, bt-tt did suppart

fuypnthesis I (geæmetry achiævenrentl. Twa nf the ånålyEeE

{¿:r hypothe=is 4 iæ.c;rde¡e¡ic çnlf -rtrnrept} did nert supperrt the

hi,pæthssi ç rshi 3 e ¡1 thi rd anæl ysi s usi ng gai n ËËÐr-sË prr:vi ded

indirecL =uppnrt Srr thris hypnthæsis"

ÐL



ËHAF'TËR V

rÜrutrLu5TÜruË A¡{i} ÉETÜT"IHEHËTTTÜru5

ffver'¡ie¿"J crf the Ët¡-rdv

The nb-lective of this study w*s ta determine u¡heÈ,her

i.nstructíæn and prarti.ce i.n Logou å cainputer language fsr

cfrrí Ldreno wruld po=iti.vely af {æct achieve¡nent in

rnat-hemaií ce* ;tchi evernent i n geornetry, atti tude to¿*ard=

rnathernatics. {f,r ;lrade¡nic self-canrept trf nati.ve students" A

reviæw s{ the liter-ctLtre indítrð.ted that the Lrgcr tranguage

rr:r-rå d be r-lsed t¡3 est*bl i gir s l earni ng enví runrÌ¡ent i n u¡hi ch

chi Idren" ç q-¡.ndËr=tanding and en-¡*i'nient s{ r¡iat.hematic= s'I8u}d

lrs ænh¡.anced. The I i ter*atltre at]. ss prrvi ded tentati ve

evidenre th.ato partis:¡-rt*rly ¿.¡ith 1n¡'¡ *rhiËvers$ Ët =LttrtrÉ5s*uI

L*arninç e:+periËr¡Ee t¡ith å-agt: u¡nltld csntrihute tn the

develripnrent r34 å füür-Ê pn*ítiue .äËådeff¡ÍË self-sancept"

Flrr-th¡er¡ã!{3¡-Ëe f nr "¡åri{ft.rË rËåEtfn=p ne.tive student= hsve had å

hisLnry mf pc!$r per*f*t*rRanre in schænl ¡nathernatics" Fecause

r:-Ë the rcimpatibi l ity u{ Lngn w¡Íth the præduminantly rrí='usl

!**"rnånç style uf native stutdentsi it ¡sa-s feLt that' Logæ

cmr*ild foe s v*rlr-rable teaehing/Ie;rrning sid in the s¡rathemåticg

edurræ'tí*n æS these st*dent.s"

Th* str_edy invælved ts.,s intsct classes s{ grade fi:ur

n¿*tive çtt-tde¡rts il{=47} frmsm twu csmmunities in nsrthern

Pl¿irní tc¡ba" The grßLtPE ¿{Ér-€ prÉteËt,ed Ðft the dependent'

varí-rhl*ç ip Septæmiber nf l.çË4 a{tær ¿shi.cl-¡ å rni.crocmmputer



:3ysteñr $aE Ëet LtF in e;rch clasçnæc:m" Frnr¡ Ectoher 1çËI4 tn

l'1ay 1ç85 üne ç¡rrrt.lp received weel":ly ínstructisn ¿tnd practice

in Lr:ço Hhite the c¡ther grilup u=ed their computer tdith CAI

Frcigr-€.n'i=. Ëtr-rdents frurn bsth grt:Ltps generally worked at the

rnrnputer in pairs etnd averaged slbout a hal{-hour pær weel": Ë+

u'hãr¡rjË-Êr¡" time, Er:ctrt-tsivs of the treatments. each gr{]LtF

¡-eceivstl the Ëåfne ba=ic mathæmatics Frflgråf¡lt that is,

tüinn t'{ tt:' r ¡'?Ë}ä} ' All

ËLrbject= adÊrË pæ=tte=ted in ttayt lFË3="

üLçrq-aerc]fi ._iil_*_tlLËlånd¿*q_q_s

l-hs {ril l oa+i nç i s å 5t-il¡rfnåry c}{ the f i ndi ngs and

ccnËlu=j.nns re!.ated tr each n{ the research hypotheses'

Ftg'çear h Hwnnthesi 1- Stutdents whn recel væ

instrllct-iurn and practice in Lugn witS deinonçtrate improved

srtrievement in rnathe¡n;itíc= crrnp.ared tæ çtt-tdents u*Frs u=e the

r*r*puter f nr trÊI "

Tåre data did not support this r-esearch h1'pothesis in

theit there ç+as ns signå{icænt di{{ærence bet¡+een the Lngo

;¡nd üAI qrrf,LrpË ün firÉån pastt.est ¡nathenratic= schÍeuernent.

F*sçibIe æup3.;tnatimne fnr- this resltlt miçht be:

x.l Lngn í{ã nnt ån s*sective fnPåns t3f improving

mathematicsL a*hí et's¡sÉnt "

i) Thre m*gnitusde CI{ the trestment, i,e. a haSf F¡sur pEr

u¡eek f nr =í ght mmnths t4å5 i nsu{{ í ci ent tn have any

Ìn*.s.ELrÍ-Ëåbl e ef Sert "

Jt The i nstrlrrnent lrçed to ri¡eåËurË nisthernati cs
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Fi]s=ible exptanatians. ft]r thís findíng rnight be:

13 Lug{] is ¡ræt ef {ective ín aS.tering str-rdents" attitude

t.mrqB.rds n¡athernat i ss "

Ë:¡ 5tr-rdents did nct rn-qke å Ëûnnertion betc.¡een Lngo and

¡¡læ"tliemstics,. That íg, Lnçæ *,nd srhæcrl ¡nathematics wers seen

ãË mutual ly excllrsive ent.íties and ths attitt-tde instru¡nent

si*iply rn*asured their *eeling tou*ards schnrl mathematirs"

3) The expæËLtrË tn Ë-nçt] may n[]t have heen o{ suf{irient

fnåçnitqide ts have å øtee.=urable e{{e'rt {fn ;ittitude' An

eÈ.ti tr-ide, i3fltrE dævel mped, i s nst ea=i 1y changed and the

stlrdents had s,lre**.dy had fuun years of schosl mathe¡naÈics in

wft¡ich tü develop *+nd entrench tl-reír attitutds"

4] The str-rdents' attitude tcrr.¡ardg mathematic= was n*t

unduly n*g*tive at the sr-itset ss the study and was therefere

nrut €å.5y tæ in{truence in å pnsítive directisn. Ïhe

na3rnn¿itive in{nrm;atåc1¡r prnvíded in the Ëstes Attitude 5cale=

Flpnuel indiraÈes thrat the pretest rnean of the LoçCI grÚup

transi.¿rtæs intæ ;r T-scpre nf 4ã a.nd the pretest fi¡Ëa¡n of the

tr*r gril'-rp translates ints a T-scære ss 44" The manttal

stateç the.to o'råFJ ËcifreË that cr¡nver'È i.nts T-scsres ranging

between +fJ ¿nd &rJ ræFrFsent {sír1y typical attitudes tnu¡ard

b;¡sic schor:L au.b¡iËËt=" {p" L7}. TFrusu the orathernatic=

attitr-¿deç nf bcith grrit.rp=î wErE in the lt]r.rer part nf the

rimrrnal rançe at t.tre tin¡e æf the pretest.

Students **hs recei ve

in=Lructísn *.nd practi.ce in Lægæ will demsnstr;¡te a higher

Lsvel ç¡* ¿¿es-riesnir sel$-rnncept cnrnpared to str-rdents r*¡hn LtËE



the ccrrnplt{:er {c:¡- üdfÏ.

The dstæ di d nnt di rectl y stjpport thi s research

hypnthe=is in thxt theræ +rrss nc: signifirant diSference

bet¿eeen the Loga and tAI grsups En ¡IÌeËIn po=ttest academis

ç;et { *cnncept åË ¡neas.ltred by ei ther e:t the se} f -csncept

instrlrrnsnts, Fnssíble elrplanations, for this {inding rníght

l" l LngÚ i = næt ån e{f ecti ve fneanË of i nf l uenci ng

srrædæmi c sel S-c*r¡cePt "

Ë) The eupæ5¡1rÉ tæ Lagu may nat have been e{ sr-tff icient

nr*qni'Lt-tde tn have .ã mea=,urabl e e{{ect Ún academi c

seÏ + -conrept. . Ég i n the Ëå58 uf att i t¡tdes, araderni c

sels*ËftnËEFt efevelops üvËF å nL{cIbFr s{ year= and is nst

eagily ar qr-ricklY influenced"

tr) The çtudent== -*cadernic self-csnrept r'Jas nst unduly

t*p; ;¡t the cut=e't t:f the study and r¡ag there{ore nst easy to

inflLtÊÍlËe irr å pasitive diræcf-itrn" The nnrnratíve data

prmvi. dætJ i n the tw* ad¡ni ni =trati ve rnånLtål8

i ndi rates

of bc¡th

{see ËËI

that ths

Brüups {elI
Þr+nuël-o p" LI *.nd ËÉ+ËË -fterulÉåo p" Ili-l')

ñneån prete=t scaderni c 5É1+*csncept

wíthin Èhie ncrrensL rånqe'

Ë¡ gt*írr Ërrf,¡-Ë analysi= nn the data {r¿rm thÉ Ë-EhéT¿trf-ël-

Êçëdefli-Ë ---5e1-{ EFte instru¡irent did prnvide indirert

supp*rt fær thís rese*irch hypæthe=i=- That iso there wåË a

signí{icarrt di{serence {p{"fl-12} in the i'rnprnveretent in

,sr*den¡i.s sels*crncept {nsm prete=t Ls pnsttest in the Logn

ür-üLrp c¿}mp;gred tu thE* trÉI qrüLtF" Thi.5 result fnLtst be

&å



interpreied c*+ut.iÐlrsly hon¡ever, Éinre thæ rating t]f the

studentg rÂ¡åg, dËne by the respective clå55r{f,rfm tearhers and

*Íepencted En å =ub 
j ertí ve i nterpretatí mn {3f the rati ng

gr-ridetj.¡-¡es prcvi.ded. It is highly prnb*b1e that the

tæe.chers di#{ered ín their interpretati.on æ4 the guidetr'inEE'

ït is alsc¡ pussiblæ that e*ch tearher'ç interpretation nf

the guldetines ctrx.nqed {rq¡rn prÊtË5t t¿: pnsttes!ç" ftt besto

-,-he r-esu1t t:-t thís;rnalysás ctrlrld be csnsídered promi=ing

brrt tentat i'",e.

ütrnc3. q1 ðfng

Ëubject. ta the l imitationg stated, this stt-tdy

i" nd i cates that. çeonretry achi evernent trår¡ be posi t i vel y

inftltenred by instrltutisn and prartire irr Loga. This is an

irrpeirtant* Sindi.ng in that geornetr*y in the elernentary

rnathefiîatir= prÐgråm tend= to recÉivË little sttentiÕn åË

c*nip*red Èo ;ir*ithnietíc, Thuso Loço nnutrd he å valuable

t,earÊ-líng ;1id ++hiclr *¡{3uld snable teachers to i'rnprove thi's

part tr{ the mather**Èics pri:gråÈil"

-l-he 
=tudy {-+i.led t[] establi.sh that s.sÐrkinq &rith Loga

{:ån p*:sÍtively infLLrËr¡cË nTathemætics achievernento

¡¡¡athema.tics *ttti{:udes, and academic çelf-csnrept" Ëtrme

pgssiÞ¡Ie ne;¡agn= sc¡r thís fa.i. lurË {.JerÉ sFeculsted"

Ëætrre tentst i ve cænçl usi ens {:ån be drau¡n {roin the

{ i ndi ng= *# È["tí * studYË

ål 'Ihæ pçsi{:ive reçlrlt in gef]metry achievement suppÚrt5

LI-ie vi"sual !e*rning *rgumænto undær=cnrâng the irnportance nf

å7



identi{ying apprupriate' learning rnsdes and developing

i¡rstructiænal strateEies r+hirh tal¿e advantage æ{ the

1e;+rners' predr:rninant leai-ninç stytr e.

." l The ahsenre of rå gni { i cant resq-tl t= i n nrathernati rs

achi evement, nrathesrettí rs ;ttti tudeso s¡-¡d acade¡r¡i c

=et{-cr:ncept Ëff¡phå.sí5e5 the need *or calttisn in riaking

s¡nhitinus ¿:laiffis {t:r Lmçæ"

il Ðespit:e f-he {act thatu ulith the excepti{]n of

çemruetry achievenrent, the findings sf thís study wEFE!

i.nr¿:nrILtãi?ee the Iiterature s'tiIt =uggests pa=sible Iinks

Éretwæen Lægcr and rnath¡ematics achievernentn nrathematicg

attitlrde*u and aradettrác s,elf-concept' Further re=Ë;trrh is

næeded t-a es,t;ihl is!-r wtre'ther thsse I inks are imagined Ér

real.

tsrnnramrnat i r Recsr*mendat i ænç

Ëaçæd E!-¡ the S i ndi nç= rf thi ç =tltdyr the f ol l ouui ng

rËË*Ífimsnd¿.ti{f,ilË are ¡¡¡Edeå

Ll îhe r-rse *f Lt]ça tr¡ eid in the,Ëeaching of elernentary

çchc¡r¡} çxnnretry shi:uld be encouraged.

Ëi Lmgæ learning activiti.es shæutd be develnped r"Jhich

ræXate directly tc: t,he ælementary ¡¡¡athen¡atics curricult-tmn

particularly thæ get:metry units æt the vari.nu= grade levsls.

3) The, el ernænta.ry rnathæn¡atí cs cr-t¡"'ri trLtl urn shc¡t-tl d be

eu;r¡nín*d ;ind pr:ssibly ntrdified in liqht n{ Lngo"s pætential

tg inrcreæçe ni.athe¡naticsL undenst*.nding in certain åretrs.

Fi:n ei:arnpleu r_r=:i.nç !-oqeru it may be {essiblæ tu infrndq-tre

å#



certåi n ËsÐi*Ëtri Ë {:ûnceFts. åt åÍt Fårl i er ågE thæ-n þdåã

pnsi"i musl y ptrs=i bl. s'
j+i Tearhers sht:utd be pravided with hardware supporf-'

sE:f tuqaræ suppÜrt snd prf}#e=*i gnel devel nprnent suppc]rt 5t3

thst they can ef sscti.vely e;cplnít Logü* = Filtentiå1 in the

cla=src¡grn, Prrfe=çisnal develç1prnent i.= particularly crucial

*r1d g;hg3urld inrlltde =ltrh cûfïlpflnents asã nrientatisn ta the

phi 1*r.upÊ-ly æ{ L*gnu f *mí t iarit.y with the Log* languageu and

pn*cti cal i de;lç {tr i inpl einenti nE |*ogn i n the cI åËs¡ÐEfn'

5] t[]n=ideratínn shr]uSd be givæn t{] inrreasing the

å nc i dence n{ tÍ-ræ vi sual prÉ5sntåti nn u-t rnathe*nati ral

ËclnËËBtÊo part,i,*ularly rr+ith nativB students"

ËeEe*rË:h R*q$rfifiÌerldæ"t i üns

l'lri ç stlrdy r*i sed å nltr*ber t:f quræ=ti nn=' a+hi ch rnerí t

ctr *xær ínvestiçatiæn- It is recnrnr¡ended that stt-tdie= be

undertaken in P¡hích:

r. ) the sa.nre r{ependent vari abl æs åre ÊHå.fiii næd u but a

I *rgen

u=sd.

'?l

i. = used

sarrple ãndr i.+ po=lsibleu å råndÊmized desi'gn ã-rÉ

å 3mnçer ti.me pærir:d {]f tr¡ss r:r three yeår5 d¡-trati.nn

3i å rËÈ{}re intensive Lmge experiEnce is prnvided" For

e:,:*.miptreu threæ ür {nu.r cÐffiputerË cmuld be sæt Ltp in ã

rlassrenrn and gto:dents cnlrS.d he given t'he rpportunity tu do

Lr:gæ earh d*y {oa. ssvera} s'reæk= Ðr n¡nnthc"

4i v;eriüLtË çrade leyels årÊ inctLtdgd to deternrine

Å-q



whËthËr ånd i n c-rhat wäy Logæ' = e{{ecti veness di f {ers at

di{ferent grade lev*ls.

5i the e{{ects 6'f Lnga instructi*n sn nstive stltdents

å* compxred tc: the e{{ect= s{ Lægæ on nËn-nåtive student='

è) the e{fects Ûf implernenting Lcgo En clssgrnom

ciyn*nii.c= årF exå*tined. ãuch varieble= as tearher plã'nning

ti.ine, lesson delívËryã timetablingu st¡-tdent interactinnt

distrarÈicrn l"ævel* ðnlüLtnt af time der"æted tn cære currítrLtlãt

time nn t¿ske ets, cst-tld be rninparer{ priær tn and s{ter Lægn

i s i mpl e*rented "

f] the ¡elaÈive r¡erits and dra,u¡backs t:f t'eachíng LnEo

using di f +sr-er¡t degrees s{ stnu.cture åre e;rarnined" For

e:{åf&F1=s {*rnË çrûLr¡f, cn¡-rld he =ubjected to .å etructltred

*ppr*{Jarh åË åd\¡${:ated by l-{r-rwe {LçEhl¡u another grÛLlp ts a

"qgaeí-Fiagetian" apprr*ch {Lerr]n, 1?E}5} r ånd a third qr6uF

tæ a Fiageti.*.n *.ppruech {Ë'apertr tçËÙ} "

B¡ h*ts the c1å5Ë u5æs the campltter {nr Lt]gr uhile thæ

nthe¡"' half u-sss it {c¡r ËftI' Ëxcept {or thæ treatnrentt cther

=nvir*i:ri¡ne:ntal factor= wsuld be identiral fein br¡th qF-Étlpse

f_hat iço teacher, Ë1åË5rË}úÍdrF schü{]l ã åËådsmic progn*mu etc"

?) Lægn acti.vitie*s, desiqned tr reinfr:rcs =peci{i.r

læapming ghjectiv*= {rmrn thæ ætrernentary Eeæmetry c*rricu.3LtÉr¡p

,Ane ltçgti.

'Ì-he aff:*,¡e recr¡¡lmenrjed studi e¡s cær-sl d be undsntaken

Índívidr-tatr Ty mr in væriirt.lã Eür&binatiqlnË'
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FRONTIER SC L DIVISION

19B5 MÀTHEI"IÀTICS I SURVEY

LEVEL IV

Part A

(I) Count FORWARD bY 5's.. ----, L7,

(21 Count BACKWARD hY 6's

(A)
(B)
(c)

(A)
(B)
(c)

IB,
22,
20,

l9 '27,
23,

5I'
29,
27,

20,
32,
26,

(D)
(E)

21 ,
25,

37,
35,

47,
45,

39' t .....

45'
34,
33 '

57,
24'
20,

)E

(D)

(D) the 6
(E) the 7

33 '33'
26,
27,

20,
2T,

(3) t^thich multiplying table has the answers.-, 48, 56, 64'"

(
(
A) the B times'
B) the 4 timesl
C) the 9 times'

table
table
table

times I table
tines' table

(4) Which numeral shows 'four bhousand sixty-o:'e" ?

A
B
c

(
)

)

)

4061
46 r00
40 06I

(D)
(E)

46r
4 000 6L

(

(5¡ Which numeral shows "nj-ne AND three Lenths" ?

(A)
(B)
(c)

(D) 9.3
(E) 9.03

9 300
0.93
9.003

a8,



(6) Which whole numeral is shown by

(A)

(B)

(cì

(D)

(E)

(A)

(B)

(c)

20
2T
22
23
24

26

206 :a-:- . -. ..t'4'ii.'..t¡\

62

260

620

FOR THE NEXT THREE QUESTIONS
FIND THE NEXT CORRECT NUMERAL IN EACH

(7) 4, B, 12, 16,

(B) 9, L2, 15, ru,

(A)
(B)
(c)
(D)
(E)

(A)
(B)
(c)
(D)
(E)

(A)
(B)
(c)
(D)
(E)

20
24
2B
32
36

(9) I

( I0 ) The sum of

4 r6, 64,

7 028

7 0I8

128
200
225
256
32L

46 4I
+2370 ts

(D)

(E)

60lB

7 928

'79

7 928



(tt)
The sum of IS

6572
6s63
657 4

(I2) The sum of 25 + 26 + 3:l is

t089
2056
3428

( 13 )

D
E

A
B

c

027
923

(A)
(B)
(c)

(A)

7B
BB

B7

9t
47

(D)
(E)

(D)
(E)

46
44

647 3
6573

252 637
178

lsThe difference for

)B
c

I3B
43
54

3544
3554
4554

)

( I4 ) s3
The difference for

( D ) $2r03
( E ) s6r04

ts

4456
II 298

( 15 ) The difterence for 7 426 3872 is

(D)

(A)
(B)
(c)

(A)
(B)
(c)

$2r04
$3r04
$39s0

it.:¡. '.

BO



( :ì.6 )

(18)

(A)
(B)
(c)

36
32
6B

4080
480
92L

(D)
(E)

40 50
40 70

The product of
34

xz

A
B
c

D

E

IS

ts

(D)
(E)

66
78

)

816
x5

(17)
The product of

$e .76
IThe product of X

$78. r4
ç72.L4
s67.04

$226. r0
$227.r0
$236.r0
s326.r0
$226.0r

56.46 x 35

ts

D ) $72.08
E) $78.08

IS

ls

(A)
(B)
(c)

(A)
(B)
(c)
(D)
(E)

(A)
(B)
(c)

(

(19) The Product of

(20) The quotient of 7 t 42

6
6
5

remainder 2

B1

7
7 remainder 2



( 2I ) The quot ient of : I 
-7-: is

(A)
(B)
(c)

7

7
7

l0
9
I

dh
dr

remainder I
remainde r 2

54

(D)

divided by

(D)
(E)

remainder zE( )

I
I

(22) The quotient of $894

(A) $rt5.66(B) $I49(c) $r4B

6 IS

$137.75
$I29.s0

(23) 6 x ?

(A)
(B)
(c)

(24) 12 + IB

7

6

9
7

23 + 2.
3 - 2.
3 x 2.

D

t
(

(

(251 86 + 7I

IB+?

I50+?

I4
L2

divide 3 by
add 3+

(26',)

(A)
(B)
(c)

1B
I6

0

(D)
(E)

(D)
(E)

(D)
(E)

3k
2k

(À)
(B)
(E)

To fin
we nee

(A)
(B)
(c)

7L
B6
I

ittens are
ittens are

in one basket.
in another.

ow many kittens in aII,
o

add
subtract
mult iply

:

B2

2+2



(27 t

(28)

( 30 )

143
256

are
are

f Iowe rs
flowers

one shelf.
another.

on
on

To find how many flowers
altogether, we need Lo

(A) add
( B') subtract
(C) multiply

I8
24

books are
books are

(A) add
(B) subtract
(C ) subtract

256 + 143.
256 143.
256 x I43.

one shelf.
another.

mult iply
d iv ide

(D)
(E)

143 x
256 by

256
I43

To find how many books
altogether, we need to

1' 1.1 'iT111l'

on
on

IB+
24
IB

24..
IB.
24.

( D) multiply
(E) divide

18 x 24.
24 by IB.

(29) There are
5 puppies

To find how
we need to

12 puppies.
walk away.

many are left,

(A) add
( B ) subtract
(C) multiply

Ellen planted
tomato plants.
There are 4
each row.

L2+
L2
L2x

6 rows of

plants in

multiply 5
divide Lz

multiply 4 +divide 6 by

5.
5,
5.

(D)
(E)

X
by

12.
5.

To
in

find how many
all, we need

plants
to

(A)
(B)
(c)

add
subtract.
mult iply

6+4
6- 4
6x4

(D)
(E)

6.
4.

a

þtl
+

{
I

B3



( 3I ) There are 3 trucks.
Each truck has I wheels.

To find how many wheels
there are altogether, :

we need to

çF=çtr=Ç[.:;
(4)
(B)
(c)

add
s ubt ract
s ubtract

add
subt ract
subtract

3

3

I + 3.
B - 3.
3 - B.

ffiil

(D)
(E)

multiply I x
divide I by

(32) Jo buys 3
Each book

note books.
costs $2.35.

To find the cost of aII
the books r w€ need to
(A)
(B)
(c)

3 + S2.35
3 - $2.3s
s2.3s - 3

(E)

2
3

D) multiply
E ) divide

$2.35 x 3
$2.35 by 3

( 33 ) Which f racb.ion shows
how much is DARK ?

(A) (D)

(B) 2
3--

I
2

3r

3
2

(c)

( 34 ) which fracLion shows
how much is DARK ?

(A) (D)

(B) I 2

5

3
5

I
5

2
3

3
rõ

o

5 CHOOL SUPPLtES
c
T

Ca$dl

(B) I

(E) I

B4



(35) Which fracLion shows
how much is DARK ?

(A) 3 (D)
0

(B) (E)

3
E

5
B

T

I
6

II
(c) 3

(36) The sum of 3 + 4 is
L0

(A) 7
20

(B)

7
r00

(37) The difference of IB
5

IO

(D)

1I is
5

(D)

(E)

(E)

(E) 34
n

34
r00

7
fo

(c)

( A)- '' 29
rõ

6
5

7
5

(B)

(c)

( 38 ) of 16 cookies are

cookies.
cookies.
cookies.

A
B
c

3
7

(

(
(

6
õ

7
0

4

I
L2

E
t4 cookies.
16 cookies.

B5



( 39 )

(40)

(A)
(B)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

234 56789
cm

The lengLh of this picture of an earthworm is about...

) B centimetres.
) 9 centimetres.

(D5 cent imetres.
6 centimetres.
7 centimetres.

3 centimetres 
"4 centimetres.

5 centimetres.

E

The length of this picture of clip is about...

cent imetres .
cent imetres.

a paper

(D) 6
(E) 7

(4I) The MASS of youfbody might be

35
IO

r00

k i log rams .
k i log rams .
ki lograms.

(D)
(E)

(D)
(E)

I00
I000

'r0
ts0

grams.
grams.

(42) The meat in one hamburger might be about

2 kilograms.
I kilogram"
2 grams.

9rams "
9rams.,,

234s678cm 1

B6



(43)

(A) $r.35(B) $r.Bs
(c I $2. Bs

(44) l'lartha has a
one quarter,

In all, she has

$f.00 biIIs. three quarters, and

has

t)) $2.75
E) $2.35

Jerry has two
one dime.
Altogether, he

$s.00 birr,
two dimes and

$I.00 bills,
nickels.

th ree
three

(A)
(B)
(c)

(A)
(B)
(c)
(D)
(E)

The
of

(A)

(B)

(c)

(D)

(E)

$6.40
$6.s0
$8.40

25
55

5
II
25

D

E
s8.60
98.75

(45) which time is shown on this clock ?

mi nutes
minutes
minutes
mi nutes
minutes

past
past
past
past
past

o'clock.
o'clock.
o'clock.
o'clock.
o'clock.

-/--¿
<i- \

ll
5

II
5

L2

( 46 ) PERIMETER
this field is

40 metres "

50 metres.

155

l5s

20 00

metres "

square metres.

square metres "

35m

ll

4I
6

12r

50m

B7

4Om



(47) The AREA
by this
(A) I
(B) IO

(c) 12

(D) 14

(E) t6

cove red
Iake is about. . .

squa re

square

squa re

square

square

un r ts.
units.

units.

units.

units.

(48) The number of
in this shape

mr rror
mi rror
mi rror

cubes
is

Iine.
Iines.
Iines"

4 mirror
5 mirror

Iines.
lines.

(A)

(B)

(c)

(D)

(E)

II.

I5.

t6.

r8.

r9.

(49t Here is a square
showing I MIRROR LrNE
(Iine of symmetry).

Altogether, a sguare has

(A)
(B)
(c)

I
2
3

(D)
(E)

N

v/

/

I
(

I
Á/

-/\ \

BB

Y



(50) Which polygon is a PENTAGON ?

(A) (D)

(B) (E)

(c)

(5I) Which polygon is SIMILAR to

(A) (D)

(B) (E)

(c)

B9



(521 l^Jhere wiII the black dot
be after a 3 turn ?

4

(À)
(B)

'(c)
(D)
(E)

at
at

a
b
c
d
e

at
at
at

& b

e

¿ c

( 53 ) Which picture shows a FLIP ?

(A) (D)

(B) (E)

R R.

IL N ll

(c)

B8

@

l,
e

90



( 54 ) which picture shows a SLIDE '¿

(A) ,..- (c)

T

(E)

@@ Ëtr

(B) (D)

X

9T



FRONTIER SCHOOL DIVISiON

I9B5 LEVEL rV MATHEMATICLI_EL'RVEY

Part B

(55) The LARGEST numeral of
39 078 39 780 39 087

(À) 39 078
(B) 39 780
(c) 39.087

(s6) The S^{ALLEST numeral of
II IOI IT IIO II OII

II IOI
II IIO
II OII

( 57 ) Which ONE sentence is true ?

(A) 987 > 987 (D)
(B) L62s11.64I (E)
(C).--40O7 = four hundred seven

39 870 39 807 is
(D)
(E)

39 870
39 807

t0 III II rll is
A
B
c

(D) I0 rlt
II III(E)

40000<4000
864=800+600+400

( 58 ) t{hich is the quickest way to add I8 + 7 + 2 + 23 ?

(A)
(B)
(c)

I8
I8
IB

I6
I6
I6

+
+

2+Ig
I8+2

+
+

+
+
+

Is6
405

2+I
5x4

7
7

7
23
2

+2+23
+7+2

+7+23
(D)
(E)

23
23

+I
x9

(59) Which ONE sentence is NOT TRUE ?

(A)
(B)
(c)

I6
I6
I6

+4-4+
4-4-

x4-Ax
D
E

56 =
05 =

9z

I3
92

32
25



(60) Which ONE sentence is

5 - (10

5 - (I0

22 = 90

22 = 9

7I = 7l-

Lrue ?

+ (3 x 5)

+ (3 x I)

IS

(D)

1S

(D)
(E)

(D)
(E)

(D)
(E)

(A)

(B)

(c)

(D)

(E)

(A)
(B)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

13 x

13 x

15 +

75+

73

x 5)

x 4l

+ 70

+7
73

(6I) The sum of 158
r609

722
I789.
2689.
2779.

s9289-
$8289.
s9r98.

srs 166.
$ g so6.
$ 9 sos.

L269.
L259.
1I68.

2789.
2788.)E(

(621 The sum of 4127
2964
2T9B

J
I
$

(63) The sum of S8876 + S629 is

s9279.
s9287.

s9 40s
$9 496

( 64 ) The di fference for 2001
732 ls

1r69.
r268.

93



( 65 ) The difference for $z 0 0 0
I950 1S

(A)
(B)
(c)

$6r40.
ss0s0.
$61s0.

D

E
$89s0.
$sls0.

456.
445.

s 864
$r404

( 66 ) The product of

(A)

65
x7 ]-S

355.
455.
356.

sr424
$r323
$r324

4
40

5

(D)
(E)(B)

(c)

(67) The product of $f 7
X

B

I IS

(68) The product of S6
x

(A)
(B)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

46
35

(D)
(E)

IS

(D)
(E)

(D)
(E)

IS

(D)
(E)

s22 610
$12- 610 -

$2r 6r0

s22 s90
$12 s09

50
6

23
320

(69) Thequotientof 4)I60 is

(70) The quotient of 3 ) 960
A
B
c

) 32
230
32 remainder I

)

94
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(7I) The quoLient of I )S2 7 2

(A)
(ts)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

34
34. 50

IS

(D)
(E)

(D)
(E)

(D)

(D)
(E)

340$
$
s

0.5
5.0
5. r0

$43
$43.s0

(72', Five-tenths of a cake is written as

ofac
ofac

of
of
of

the
the

of
of

I3. r00 D
E

Lhe
the
the

3
2

6
5
4

a cake.
a cake.
a cake.

0.05
s.00

ake.
ake.

(73) Thirtcen-hundredths of all the trees is written as

I.3
r3.00

$27.00
$r0.17
$ o.zz

t2
I5
16

trees.
trees.
trees.

0.13
r.30

$2. 70
$0.027

trees.
trees.

of
of
cf

(74l- The sum of t0 cents and L7 cents is

E

(75) One whole numeral which would make ? > 5 is

One whole numeral which would make ? < 12 is

(A)
(B)
(c)

(D)
(E)

1I
13

(76)

95



(77',) To make
we could

?<
usc tlre

4,
whole numerals

(A) 0rBì O(c) r
I., 2, 3 and 4
l, 2 and 3.
2 and 3.

(D)
(E)

only
on Iy

20'

0,
t

I and 2.
and 2.

Which t.ime is shown on this clock ?
( -16)

(A)
(B)
(c)
(D)
(E)

( 79 )

( B0 ) f^Ihat

(A)

(B)

(c)

(D)

(E)

mi nutes
mi nutes
mi nutes
mi nutes
mi nut.es

6 o'clock.
7 o'cLock.
7 o'clock.
6 o'clock.
6 o'clock.

7

34
26
26
34

pa st
past
pa st
pa st
pa st

Which temperature

(A) I4o celsius.
(B) I50 cetsius.
(c) I5o Cetsius.

(D) I7o cetsius.
(E) lBo celsius.

is'shown ?

rl 0"

r0'

t. B centimetres.
0. IB centimetres.

happens at this temperature ?

Fish start jumping to catch flies.
Water in the lake starts to freeze.

t{ater in a kettle starts to boil.
Old men can go outside in a T-shirt.
Ski-doos faII through the ice.

(BI) 18 millimetres across my thumb is equivalent to
(A) IB centimetres.
(B) I8 metres.
(C) 1.8 metres"

(D)
(E)

96



(82) 2 litreç of milk is equivalent to

A
B
c

r000
2000
4000

I.2
0.r2
1.02

(A)
(B)
(c)

(A) I
(B) 4(c) 5

millilitres.
millilitres.
millilitres.

ki Iog rams.
ki lograms.
ki Iograms -

(D)
(E)

(D) L20
(E) L2

(D)
(E)

(D)

20 millilitres.
2 miflilitres.

(83) 1200 grams of potatoes is equivalent to

ki lograms.
ki log rams .

(84) The average of I raùen, 3 ravens and 5 ravens is

raven.
ravens.
ravens.

2 ravens.
3 ravens.

(85)
Animals in the Circus

I I epha nts

Bears

Iach picture re¡)resents one animal

How many more lions are there than bears ?

(A)
(B)
(c)

I more
3 more
5 more

lion"
Iions.
lions.

7 more
9 more

lions.
lions.E

i

I

I

i

Æ*!r-'-"¡t¡-f?\ ffi,€
Horses 1Ð

á.-
\Ffl t4 tæ ta

Dogs ^{ 
l¡

.f5¿dtrL ions I $i¡l ffi-=l $it ¡¡-b
!tíå l f'å FÀ

içF gÍ ç}/
Seals é Å

97



(86) 10

I
6

4

2

0

lJ¿llysrtt r¡q [.ìrrrrrrr;.

Rit¿ R.re Rick

(D)
(E)

r.

o

How much money did Rae make ?

(A)
(B)
(c)

(A)
(B)
(c)

(A)
(B)
(c)

$4.00
s7.00
$8.00

$ 3.50
$2.00

(87) 15 +?- 45

I

60
25
30

(D)
(E)

(D)
(E)

(D)
(E)

20
r545

56
5B

(BB) 64 2

(89) ? x 5 75

(A)
(B)
(c)

72
62
I

I5
25
65

20
6

9B



(90)

(9I)

(92t

Pat
She

has 35 balloons.
gives I4 balloons away.

ba I Ioo nsTo find out how manY
are leftr w€ need to

(A).

(B)

(c)

32
IB

35+

35

14x

I4.

I4.

35.

add

subtrac{:

mul tiply

(D) multiply 35 x I4.

(E) divide 35 by 14.

}(-birds are in a tree.
of them ily away.

Y Y-

multiply 32 x IB.

divide 32 by IB.

ì-

To find hcw many
are still in the
we need to

bi rds
tree,

(A) add

(B)

(c)

add 32

subLract 32

IB 32

1B

IB.

+

+

(D)

(E)

L23
B7

bi rds
bi rds

a wrre.
a tree.

are
are

on
in

To
in

find how many
all, we need

(A) add

bi rds
to

L23 + multiply

divide

L23 by 87.

I23 by 87.(-)

(c)

¡uutrfâCL

subt ract

L23

B7

87.

87.

L23.

(D)

(E)

99



(93) Our school had
t67B hrere used

( 94 ì

To find how
are on each

2364 books.
up.

To find how many books
are l-ef tr wê need to
(A)'. add (D) multiply 2364

(E) multiply I67B

2364 +

1678 +

2364

I678.

2364.

I678.

x 1678

x 2364(B) add

(C) suhtcact

Chris has 240 records.
IIe keeps them on 6 shelves.
There are an equal number
of records on each shelf.

(A)

(B)

(c)

To
one

(A)

(B)

(c)

add

subtract

muI ti pì-y

many records
shelf, we need to

240+6

240 6.

6 x 240.

(D)

(E)

(D)

muI ti ply

d i vide

add

di vide

240

240

60 + 3

bv6

bv6

(95) Pierre has 60 model cars.
He keeps them on 3 shelves.
There are an equal number
of cars on each shelf.

f ind hov¡ mat¡y cars are on
shelf , ráre ¡leed to

add

subt.ract. 60 3

3

sCHOOL STORE

l/ ll I I il il r il ttuunt t t t t tlilt t t t

Mllllt I iltill IIilililttItililt ttItIilIt t
lllllllllllllllilililililililillilililrill I

&(-Ð
Ln(

multiply 60 x

100

(E) 60 by 3



(96) Paul cut 4
3 lawns on
and 2 lawns
Dave cut 3
three days.

Iawns on Tuesda*y'.
Wednesday,
on Thursday.

Iawns EACH of those

To find how many lawns thetwo boys cut together,
vre need to

lL-,.
tt--___---

+3+2(A)

(B)

(c)

(D)

(tr)

add 4

add 3

acìd 4

add 4

add 4

+3+3

+ 3 + 2 + 3 + 3 + 3-

+3+2+3+3

(97 I Lee-Anne
wi,th her

+3

divided 102 marbles
5 friends and herself.

how many marbles
9et, we

To find out
each would

(A)

(B)

(c)

(D)

(E)

Jerry swarn 2
Doris swant 5

add 102 + 5.

addl02+5+I

divide I02 by 5.

divide I02 by 6 "

multiply L02 by

edri

Ø e (Éen

5

(98) lengths of the pool.
more lengths than Jerry.

many Iengths Doris swanTo find
we need

(A)
(B)
(c)
(D)
(E)

how
to

add
subtract
multiply
subtract
mul ti ply

5 + 2-
5 - 2.
5 x 2.
2 - 5.
2 x 5^

&--

101_



(99) A shape with three sides is called a

( 100 ) A shape with five sides is called a

(A)
(tt,
(c)

(A)
(B)
(c)

sq ua re
ci rcle
triangle

squa re
tr iangle
octagon

(D)
(E)

(D)
(E)

(D)
(E)

quadrilat.eral
cube

rec ta ng Ie
pentagon

pentagon
octagon

(r0r) A shape with exactry four inside angres is calred a

(A) triangle
(B) rectangle
(C) circle

(102) How many sides has
a lump of sugar
like the one in
the picture.

)

)

(
(

(
(
(

A
B
c
D
E

4
6
B

IO
L2

s i cles
sides
si des
s ides
s ides

102



( r03 )

l'{orrCay ÕÒÒóÕÒ
ruesday Ô c5Ô Õ
wednesday Ô ÒÖÕ¿5ÕÔ
Thursday óóÒÕóÕ
FriJay Òóó
eacl Õ-4applessold.

l2
24

How m¿¡y apples were sold on Thursday ?

(A)
(B)
(c)

6 apples.
5 apples
7 apples

D

E
apples
apples

L03




