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ililr FLOFlilir

this study r',ias caûceL:necr r'¿ith ì:l:e::,ela-1;'íve slj.ccess

oti the Ju_nr: 19 56 f epa,r'trr:ental l,,ri¡: thena tic s ExarLiina.t ion , :l-n

the loi¡¡er half cf rratheuiaticsr ach.i_evêriient, cf th::ee gl,.or,ips

of pu-nils u TLre tost iierns on 'bhe exa-r¡inat."-¡-on were a.nalyzeð.

with a viern'to å,ssessirig the v¿jiues assign.ec) qLlestions:i-4-

ttolv i.ng :aiatherli¿tic:sI uniler:stanciing ancì those solvable b),

íi¡rita.tion" ScoreS lll:-, Ce o1 va¡j-crrs í1-enis and cu.es-tion

'bypes y j-ercled inf or-¡,a tion s.s to the coniTr¿,:rrative o.if i.icul_.f¡¡

a-nci di-qc::ir,inative oov\,ol of each,

l,r¡lF':l:l.J ITI0Ì\5' OI,' TIFtir,[] iTSlIl)

ll 
^ 
tt s tu-d en+; s 'L.lLose tar,rght b;' fi:l-ì;r-orr.a1if ieC te ¿.c:ln"ei.s

in 1:ub1-ic scirools c¡i' S chool D-lstr"Íct of
ì'l-Ì1iìilrer "ru_i,i't e_Í One,

those irrs lru.c'becl bj, ,fri11¿,*ci,ial_:i.f ied'l,ea,cl:ers oLr,ts id e -Disi:::íct i.'jr:_rribe I ône,
'Lì:rosc 't,l¡¡,1"-neiì ir;i 'i;eache::s on perniü in
r:u--r-,¿.1 schools,

rtFt* S tr:d ents

rT Ct't Sti-l"cien'bs

Ëg.:fç"9.Jå-|)å'qq* G:'.ade ,{I i-95ô liieilrec:etjcs a,nsi.,ier:*ïrcolrl_e,i;
sei-Ècted 'cit the Depa:f 'l,rie:n b r¡f Eiìi-r_c;it:ï-on
as reprcsenta'l;:ive of the three gtfou-Ils o

Î¿i:F,l-e F¿Jler-+_ rrj- Tfriryr:r' .l.î-i¿_-a' i 5
"Ba"mp1es ofi the peL¡rers frolii-t-¡e, -fõ,,',¡er -50-%

oi ã:.1. pr-l-tri1s iir b:,:a.cii: liT f for'*EãË ,lrã,',,-,)ru

0u- o s t io-n s ._.lo_L/ ç Þ.L9.-þ¿_In*1ij-o e * cìr e s'L i on s s irriÍ I a¡: t o
those ¿rsi:;ed fo-.r: June 1955e or v¡or:keci ou-tin c.ret¿iil, in ihe 'te;xts"

0r.¿-it;r::å;}æ.9!Lo_A * one for i,¡]rieh thei,o r¡rå.s
the June 1955 erï¿ì.i.,,:Lnr; t ioit,
expi.ana toi:;r oxetrrpl .? i_n ihe

no -¡:a.L:a-'l -l-i:1 on
nor a. cr'et¿il-ed
texts.



Ea s_;li. 
"Ç:U.e_.q" !_iq q il Te::::r:s cf Score *j-:È'Li:e= av era¡¡:e. p-il

s;corecl EAi; af j,he

z

¿t C ì.je ir t lrf n CII ;.'t¡-i ¡,h ^.^
cril',.i,1 s oí' 3nÉ, ,:;;,r,r' 

'¡J!l

poS I:. j-bl e Ìri:..fllS u

!Å,iiî*-ul-t -Q'u1eql'!!++iggi oí åq-q+g = a. ciu-est io. cn ¡¡kij.chg
on "r-re avcl.al,.e, ,!1.¡rupils ojl one groupscorecl less 'ui:ern paiø cf'tire possih,l]e ¡j.l¿rlll(s

$ngX_of" Piií._:tci;.1t âu-es L ion1._or :?i,ç¡¡!i cn @s ofi*:F- .= 
- ------Eõr ,:eõil-S"õ,jlr, ìiñsTñns p-,nc qu_esti-on -i¡;-a ê 1'.^...^ --"--^r-^-rú \'puì: r.;:C ::ankeCl aC eO,r:rii:-tr,. tO tLt€ pe.f_

centa"ges of pos sible trj:i¡þg scorecj " 
'Ra_nk

I g e ¿l"s ie s"b 
"

Disg.r:iri.i.n-at.i.ve,* pov';re+- gf ¡: G,u,estion _or aqg¡!&¡__!ypg ; thoabi ;.ãenisat: d.l:-t'f'êl:en.l" level-s of a.chier:6Íriêift"

IS:"Leir.tåa1*,l,å,Srält.lo,Í--D,.LS-çrtrt¿l¡r!¡lç p,ov;e,r.rva,s obta j_neci b,v¿:iri'jlñiã Eltê, s,,or-- ol-ÐñJ :Loi,ei{,rl;ni"g
gr:orr-o (t',", b¿' tire r:or:rìesor¡nr.in; scor:eoÍ the ton .i'aniçi trr=:. Êrr..)r.Ì11 , it ¡tt 1

SA¡.JFI,ii F,tFEF.Si FOJì LOi¡¡:Ì,IJìi iJALF

Tlac-- Depa::tli,en j, oí' Eiluc¿i tion su¡:nJ-iec lO¡e or L3;.gir,

of total- rrArt pa.pers ,;i'ri'i;tcr¡; 1C3 or iS,7'i,, of' ì,o.taJ- ttBto; anci

f-'i" or 79 "Zic ar ro i,:;l 'çri " The f ac'c i;hat ttre f ai-r_r.r.re r¿lte
(15"5i;) for'r,ire r'r4rr s¿rrrll:l-e !ïas exact.l_¡t'i-he såne p.s for the
entÍre tt4ri po1:u-lation lvas efiidLl; IlCe that â i¡r'Ê11 'ba-Lancecl

cl'.roice of s::Lntpi-e papel.s hac been nr¿:den Beca-u.r,e il:e be.bter
It/ìtr (?:2.-1-ia) and ttBtr (rB"Bia) we'e elien:ptecìo it ìrâs d.ecided

to clroose saii:i:,1es oí ps.p<;T.s fr,crrl .bhe lower hal_f ojl a,ll tirree
grou"ps. iisiiirg cl:::istnlas ar,c ïlaster l¡i¡:r,k¡* fro¡ri the l-a r.g,est

Ci,t;' IIigh School"u fi¡ir.:-r,,s 1.,iere nr=oducecl shol;ing that had

eXeriþteo students written Jr-r-ne tests their scores r";ould not
have "nelonged in the Lovue:: half"
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ÐiAl,i Ij\ ATf Ot\i IIApER

fn tl:io a,1geb::a portion of the ex¿iïr,-ì n¡t ionu 5l rrLa,l:j(s

,of a,.Ðûssi-b-l-e 50 ïie.r:e a-ssi¿]neci .iîor. ciu.cstions sirnir¿.:c ,Lo

tlios e of i:hs preV icrr.s J¡:-ne ; 10 u f or e)íå.íjrl:l-e s ful l-;;i êX*

plainecl j-n tire tex L; ancì g s f or, I o.,:ig;inaiî cLr.estions

requi-r ing cne orr i110 lre s;rateriients " rn thc geori,etr)r

sect icn, !2 r¡:nr1.<s 1,¡re1âe gÍ-i;en f or propos it ions; 115, for
I o:rigin¿l-t ¡l anÌ.i*íi1Lin., iienis; ancì ZS u for r o¡igi¡a1e
cru-est ions reo-u'Li:ring mo-re than one sta'l,e;iioilri, Throui,.,h

cnst'rated in the texts, a stu,cr ent could have rrra,rJ e gl,i,

oirt of a Fossible 1Aiø j_n algebra, a.nd t7;t; ç1j.¡ of SA;, :Lr-r

geoÌrieiry. Tr¡¿o*end-a-half ti¡r;es as litani¡ ¡l.iar=ks \¡.ret.e g;iveir

in the geor,o'i,rli as in i.h.e algr"b::a soctÍon fo_r e oriqùnale
ci-rest icr:s j? eqLr.iLr=ing sieV eral- s tateinents, ft 1ïâs concfud ed

that georíÌetry uvould ::ecluire e-r_ ïrtor.e thor:ough Lr,nderstanciiiæl

of na,theuatj.cal nr.inciples than algebra,

cOi\tpARr[-]Oi\t c!- T0Tif, ù^.coR]]È,1 oI, T]IRIl.l Gp,ollps

{ 1) The fa ilr_rr"e rat: of tr,4rr sti¡clents \,,ra.s hal-f
t-Lc.t_ ¡'<. lt.pltLnätr Çr ' b" e ancl one qu"arter tl:r¿t of ,,Ctt ,

(2) The order of rnerit i,"¡as rr4tt, rrBrt¡ and ttCrr ¡or
a"-l-l- comps,lîis ons niade e,s i.r: total- scorer. f or: g

{a) e,ige-bra. a.nÕ/or geoii,etry (L:,reans e.nd peï_

eentíles f0, 25r DAr 75, and lO0)
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(b) all qLi_esjtioir t)¡pes,

(3' ) lxAttq T./e'e even ií'o,f G sLliJG¡io:l in geoÌii.et::¡, ,¿i-.,u-n

in a-lgebra,

COiiiPlìRfS0iil 0i" irirìRKS O1'l Il'rli-L-VIIU¡.i1, OUIIS r.fO¡1S, Aiiil OII-IST'l_OÌ\t Try.pFìS

Averqjr;íi iilarkg on the s7 qu.ostions the aur-jï,ag e wiatks

in percentages ranke,:i in an ltA?,r', l*Btt, tiCti oi,Cer in SO af the

oLlcsti-ons" Table re pâge 58 surr,ii.âf,izôs tire L:esu_l-ts" The i37

qu-ostions '¡¡ithor-l,t excection rri eï.e able to ri j-scrii;Lj-ns te be-
t,¡¡een 'Lh.e hi."-h scoring (ttOtt , grolr.p anC the lorv scoring ( ttCtt )i
in all but two cu-e st i-ons, bet¡¡;een the rnicldre -" cor.ing (t,Btt)

group and llCtn å and in a1-ì but f ive be-b'rieen rrAr¡ a.nd t,Bu 
"

Discriii,inativ_e fqu/er. of oue,si.ion typ-es To fÍnd. ,rhe

discr':lrlin¿ ii:,ve polrrer. o:fl e¿ch oltestÍon type, the toj,al a_vena.ge

marks for ltgtt r.¡JerÐ dii¡ided b;,- tlle corïesponciing iota_l fo:r uc,j

The quotients in Ìlercentages, listecì in or:der of incre asing

discriii;ina tion i'r e L:e :

(1) r ori¡iinal-t g"oiire t::¡t ot.r,e st ions reouir.,ing

the f i-.1-ling of. a -l¡lank r,¡ith a. nr:_rLü,.er 7B,A%

(. 2) cue st ions s i,:r,il- ¿ r. to thos e f or tlie preri is¡.s

June, and of equ-alc or less, cl iff icu"lty yZ,9fu

(.".j ciu-esi.ions si¡.,,i.1¿..i: to ttrose f'r:-1I; excle ined

i¡r L.he texts r'/^ ÇrL

{4) ! or:igina,i-? qu-esti¡ns recu--Ì-¡!1i, i-rjoï,u. than

onê sta'Lençnt 6A 
"6/0



TABIE Ï
sui\f,r,.¡rB' 0I.- coiiipa),fsoi{s 0}1' F.ESIJT,TS 0T,ï Qu.rjsrrotü ,lypES

F'CIiì T}TREE GROT]PS

QUESTIOt\ T.atpE
1{T.11]E.F[I. RAT,I K ORDER

^aUJ.

QTJE,S ?TOlls tl4ltpr't ¡lt ltptt n li n tt ¡,.t! nrcprrsugw Ðei1 sv fttUä1J..

Sar¿e a.S Previou.s Test

Equ-a1 or' less dif iicult.v (IbrJ_e, )( al_geb:.a onl-J ) JO ry j,,( 11,ti: \

tì,dd-ed difficiultv
ç"rs¿ãrã;;ii) + 4

Expleined in Text
,1 ì ^1---,¡"rseu'a s I t(9b;í) I( 4Þf)
Çeor:ietry Z z

TOTAI .COIVABIIì BY Ti\|TTATIOJ'I ].9 14 4 i

0rÍ.¡_..;Ína.1

lrTLr¡rbor in bl-anl¡
( georrietr,v onJ-;v')

Reason in lcl-ank
( geoi,ietr¡. on l¡r )

ilio:'e than on.e sta.te¡nen.L
åãigebz'a

Georiet:.y

O

(]

Ã

(f

2 1( 9ai,i )

,) 1( ?;ii )

TOT¡T ORIGIIi|ÀI 18 16 i.

T0Ti.A ALGEBR.¡\ 2A!45

TOTI"1, GEOIì'iETRY 1r/ 1â

GRr\l'l-D TOT¿4, añ
cl ,)U Ð

l;lFitrjrr-i:e ir: bra"clcet is questÍ on nLi_r¡.ber""
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( a ) a..ì-gebra onl ;z 66 .Bib

(t,) geoiriÊ'l,t)¡ onl-y 5l-,g%

(n) torÍsinaTI gooineLr¡r que-otions reqlr.iring the

fil.ling of a ?:l-anl¡,¡¡ith a reason 4b"Zîa

(6) qi,'-estions siri:'-1¿,r io'1-hose of'the proviou-s

Ju_ne bu.t wiilr one acl,dec-ì dÍÍÍ'icu_lty 44,4'/"

il,,Ihen the foll.owing p:rir"s of qu-estion tSrpes t¡,rere

cotflpared, the second rnentione.i Ín each case nroved t-o be

htof e disc j'ir,,iÌr¡: t ing.

a ) solvable by ilr:,itat io n

jr ) a lge'l,rra

c ) nunit¡er in l:l¿lnk
cl"irriin¡.,iins oÍ'

65 "7% 
I o::iqinal-r

63 , riTio ge orile t ry

59 
^8/,,"

58.I:ii

d) sii;i:il¿rt ic Ju.ne 1955

e ) geoírie try que s t io ns not
ce rning the c j.r.c1e

reason in irf ani"l
(second rirrost dis-
crir; in¿: t ingt t¡rpe ) 45.Zí¿

72"9'ii sarrie with adceii dif*
f icu_1i)¡ (mcls.b cl iscr=ir¡i-
iri: tiug of al-"1 t;rpe s)44 

"47ø

con- geciitetry qu.es tions con-
68 "B'f, c e rning th e c j-r,c .l_e Sl ,î.7ä

(1east clf.s-
¿,1 l- t -vpe s )78it"

E-aqir aqd Di.fÉi-ci:rt tue_s*tionå Ta'rrre rr on pâge ? givr:s

ihe nu.tilber of c,uostions c-l_a.:sifÍed as ea.s]¡ oj. diffj_c."r-1t for
eacir Er-oup, rt r¡ri1l. be noted. the't no cu.e.sticn v,¡as easy for
pupi-l-s taught b;.' Per::ii't reachers a.nd the. t noì; onG î or:iginalî
cuestion ]]ecui:ring firorG'il:an one statenrente 110r one siiliil:;r
to the pro\l iou s Ju-lic; br:.i '¿'"ith a-n acloeo cl i.f f icu.lt;r e 1¡,/â,s f ou_ncl



TABLE JT

QT]ESTTTSIS AND QUESTTOT\T TTPES FOÜ}]D EASY OR DTFN¿,ITULS

ll ¡tl¡t Itnfllf rr ctr TOTAL
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All test
Algebra onl_;i
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host DÍff ir:r.;l t Qr:-e stion
Al:1. tc;st
Algebra oniy
Geor,:e t::'¡t oI'l j l.r

Easiest Ouestion Type
Al-1 test
Algetrra onl_y
Geoi:,etr,v onf:i

iriost Diffi-cr"¡,1t Cue stion
All tes'b
i\lgebra onl)i
Georietry only

Alg 
" 
1-c A1g. lc

nT

0
2
()

0

I
I

I
E

T2

J
r+
T
nÞvo!ø

OuS r

lt
rx+ t

I
T"
I
I

lri

lz
4
I
1
/l-¿

l.)

Geo " 5b
ô^
a-¿)

5b

Geo. 5b
l-t''
5l:

Geo 
" 
La
l.¡
'i c

Geo 
" 5c
gb
ñ^,_i u

0"B.ld"
T

r\T)ITVai-"]'J.

0u s,
J+
Oo-Q 

"

LJ

-t^
¿U

Õ

0"8'ìì. 0"F,"R"
.J+ ¿

i'ìDl)Arn
VolJ6lle Vc:-ol-lo

0, s. 0" sj.
TT

fìq/-\ov É r.r c W o r' a

xH'/ ¡

rlDwo.!.oä

^aWerio-
T-
i:

+l

z*

Sinilar to June lgbb ({pI Originals E-l-anii .t.il.lingI O-r'icinalt Re-quirrLng jr,oie
Jìxpia inccl in Text
illgebra" Orre s t ion No , 1c
Algebra Ouestion ITo" gb

-- ÀdCed Dif ,_'icult.,')
?.^ -'--i /(( 

= iiesson, lìl = i,luri,"oer')
iiran One S,tatetilerrt



B
eâsy for any grou-p oí pr]-piIs.

Two ou-estions fou.nci difÍicu.l-t for aÌ.1- grou.r¡s we.re:

( a ) "s iropl :',f;, Xzn f ¡n-.r 
tt

( b ) the ¡r,ot i on proì:Ierriu

In ¿;,Cdition to these t-,,';o questions ÌrBrr anC trCrt scorecl less

than 2cti,5 on two I orig:inal l georiret:'y qrlestioris ::equii.:Lng ûroï'e

than one statei,.ent. Fo-il at lea,st one questÍon of .o¿:ch type
ItCLt' scored less -r,han cne -f if th of' rhe pos.cibl-'- i'¡¡e-i:1ts,

Fas_o eqq. !åliLcì¿]'! Quel!;.ion T¿vpes An anal;,si_s oÍ. the

l"ori¡er: r:ortion oÍ' TaTr -e TI page 7 shows that, exceÐt for tl¡e

eas)r t j'pe for r,ilgebrau both grou-r:s of studen'us taughì: by

full;i qu-a.l-ified teachers found the sa,:rllo cìuestion typos

easiest or ha::dest, Othe r than f indinc t original-t qr_"stions

with rirore than one s-Lateríient dÍf.iicult, pupil-s of Fer"::i-iii;

Teachers had dif fe ¡:ent qu.esiion types firoüi those o.fl qusli fiedr

teachers ra'ted as easies'L a.nci úiosit oi-i-fici-r-l-t"

Concl-u-"icn The r.esu,l-ts on qu.esticns siriri-l-¿ir to thcse

of tl:le Ìrre r¡ icLrs Ju-ne 'bu-t vrith one aCcìed C if f i-cult¡r lea one t o

sr-:-spect th¿:'r; lrA¡t stu-dents depen<1ed.l-east of al-l three gl:oups

oiíi 'rnoiì,ori"zed ::u-1es withoi-rt u-r:rf e::stanCing f or s olution of

algebra que st ions ; and rr Cr¡ pupils e rilos t oÍ ¿:11 , iìesults Ç-n

georiretry qu.est-ions recr:-iring o11e lleasoït fo.r: each å-nstvere

seemecl to indicate that schofars of Pe¡:ürit Teache::s harl relatively

lit'tie u-ncierstanCing of georljetrlr concepts " fn algebr.a, the
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ï"âni.iing of cu.cstion ty;oes for rtgtt u anci trCrr l-ecl .3ne to j-nf er
that rrcr'r students speni re1¿Ltir¡all rriolre tirne stucl¡ring ari::ebra.

erariples ful1;r' eripl-¿ j.necr in the text; anct itgil, algebra qu.eetions

of the p:llevious Ju_ne"
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CHAPTM T

TITE FROBI,EIVJ

Slgt_çglent of Thg problep During the past tt¡¡o yearse

serreral- eomparisons of failure-rates in the Grade XI Depart-

nental ExanÍnations of June 1956 have been pr"rblfshed. TLrese

surveys have eonsístontly shown that school districts emplo¡r-

fu:g larger proportions of quallftecl teachers have reeord.ad.

lower failure rates than those ongaging teachers lael:årig pro-

ecríhed qualifie.ations foz' higtr school instructionø l¡ftro

Failu-re Study for. School Dlstrict Nr:¡clber 0nøm1, for example,

indicates that the percentages of puplls who failed in math-

enatlcs were as followsg

School Ðlst:riet l'Iumber One IC "5/a

Prc,vinee ou-tsid-e Sehool llÍstrlct No* I 23"/,

Provfne.e of Manitoba ln general J.9,,8"Á

?rofessor C" Bn Germain, in bfs reviovr of the situatlon2,

quoted- the mathenraties failure*r'a'tê for fj[lnnipeg clty Publle

i-qchools as ]..0*6%s compared to a rate for schools outslde

Grea"ter f{lnniPeg oî 23.8'l

1
Appendix A,

2 Claronee E. Gerniainu A Statis.tical. Study of .sehogl
Exan+ilgli-gng ln ir1elr:t!-o.ba (tiloveri'lrer 1957)e P"F" 7 and' 8"
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Thnee elesses of high sehool teaehors are omployed

Ln the Provinee of iVtanito'lra; (1) fully-quaLifíed u (2) perrít,
and (3) fi::st-class certificate holders@ Of ths 51Ë0 pupÍls

rvho sat for the 1956 exaruinationse 130 reeeivod their tuition
îram peroåt holders"3 Trls stuci.y will report nesuLts achåeveci

by puptrls, in the lowor half of matheriatl"cal achievernentu of

three groups of lnstrtrctore @ Those grou-ps w111 bo d.esignated

as followst

Iu rtAtt students or those taught by fully qualified.

teaclrore tn pu-blÍc schools of Schoo] Distriet of

Winnipeg Nu.mber 0ne'

2o ttBlï students - er those lnstrueted b¡r fully-
qualÍfled teachers outsj.de Distriet ldumber One*

3u ltglt student's - Gr those tralned by toachers on

permit, ln ru-r4.1 sehooLs"

In all high schools of $iinnipeg City, as well as those

of soruo other munÍclpalltles, stud"ents may be exeused from

vrrrfting the DopartmentaL exaniinatlons 1f thelr terru grados

are sufflelently hlgh, Since over 500 of the better puplls

1n aecrod-ited sehools \iitore promoted- u¡ltbout sittlng fon

those testeu lt l-s funpossit'le to rcake valid comparisons on

the basis of all Ðepartnental" exan'rinatlons written" Tbis

pa-por. wi.I1 therefore be eonflned to tho conslderatfon of

the mathesratf.es :narks earnod. by the low.er*hqlf- of the Grad-o

-

Seo /ippend.lx Bo
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X.I Grou.ps, jrlrather¡a,'b j-cs ¿nsi;¡rs¡-þookl-ets sel-ecterl b]¡ the De-

pa:.trrent cf EC,ucatÍon as re;cresentati",ie c'l the three grou-ps

vrÍll be the soilree of data useC'u

iúarks, arvarded f ar algebr"a, anð./ar geoirietryc oil -sarr'iple

papers written by grou-ps úrAtts *Bt$¡ and trCl¡vi¡il] be cornpared"

Ave.rage scores r¡iad"e by pupits of each gror;"p on each question

and qu-estion type wiL] be set ou-t"u in onrle:: that a clecision

rnay be reach.ed as to vvhich probJ-ems can be solved as weLl

b;v pupils of pernit teachers as b;v those of fu-11y-qua.J-ified

instr.uctorss For each test Ítem. the avel"age r:iarks of the

best grou.p lvil-l be corrrpa:'ed, to those of the poorost grou-p¡ so

tha.t qu-estions can he listed in order of Ciscrirlination 
"

Usiug the åverage percentages of in.arks made by pu-pilsu questions

and ques'r,ion t;'rpes wil-} be ïanlçed and cori:pared- as to the rank

difficur,lty for each" and all groups of studonts"

This study vril-i also be concerneo lrith an anaiysis of

the Lgb6 tes-r. iteyrs, rr.,'ith a Viet¡¡ to assessÍng tire relatÍve

val-ues assigned questions involving matheinatical u.ndei:standing

as opposed to those solvable b;\¡ memory@

@er!-ert.gg gl. thç sirqçJ

1" The high failr.rre rates of Gra.d"e XI students

45*" Cha*oter Tf,
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have recently evokecl many exprossions of eCIncern.6 lhrring tÏ:e

su-rûnor of 195?, for exam3lle, a ,Iffnnùpeg daily uev'fspaper pu-b*

lished an a.rticle critåcizing the variatlon i-n faflure rates

for the Clty! s PubLte Schools"5 Evlclenee showi.ng the results

of puplls Ín ti:eso sc]:ools (which are staffed by ful1.y-

qualifiecl poL:sonnel) as eoupared to those of student.s taught

elselvhere'oy fully-qualified teachers seôms partieuia;rly

pertinent at this tirueo

2o MatheEratieaL scienee is constantly assumlng êveu*

greater l¡rrþortanee in the world of toda¡'" High-School. math*

enatics, formfng as lt dces, a basis for futt:--re wovk in tiris

field, vrarrants careful consj.deratfonu

3ø gver the past fev,r yea-2.s, thore has been consl"d-era'lolo

critÍc1sm of the faet that so many pertrit hold-ers are engagod"

ln the Provincou It should therofoæe be of lntorost to

eompare the deg'r"ees of success aehíeved. by those and fu1ly-

qualif iecl teaehers; as woll- â.s to asàertain the types of

questions whfeh appoar to be ans'$¡orod û1o13€-ÐT-loss oqu.ally

suocasÊfulÌy by puplls taught by either gro'u'p@

4, It f s believed. tl:at the a@cornpanying classff f-

cattr¡n o.f tkre 1956 exauiination quostions accordlng to marks

scorocl will serve a u.soful purpose tn ilee setting of fu-ture

Ã
'Artiele in Tho üIÍnnfpeg Tri'n-rr{r-qo July 18, 1957,
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oxasnination papers' ttrís 636¿þflo-ulne supplerirented' by an

analysis of the test probl,sms with a vlew to ðeterrnining

the proportions of marlcs awardecl for nathematical unde:r-

standing ratho:r than Ìneúiorye liûay be of lnterest to Grad-e XÎ

rnathe¡natles teachers'

E¿ æ. * !þg pl144l (4" ) since 32fi oî t:ne

bettor tÉAtr sìrud.ents and 19/J of the ffiBr* díd not wri.te Ðe-

partmental- eXaninations, lnferenees cannot bo drawn as to

the rolative rnatlreäiatical achíeve:lent of the l:etter balf of

tho students" Howoyer, it is i.nteresting to note ',,hat the

r¿edians for tbe ent:lre sarç1e vÍere ås followsg

&[edian

Tot al

A1ge1æa

GeornetrY

It¡lt Êtgtt r? cu

scores 61 56 51

wb 31 26

2s ür ?rÈ

(8, ) Dlfforencos in achioventent eannoi be entÍre]y

at'Lr.ibuted to qua-lity of teaching as si:-all-ar clrcurristÐ.nces

rtro not pneVal} in the seLection of those ¡¡øho take algeb::a

and geometrY in Grade XIr €'8e

lTntargehÍghschoolsnoiallstudontsaTere-
qr-rired to take the eourse reo,uíring algebra and.

geooretrY*

2 In rural VlaniÈo'lca the school loavir¡g Ð.ge is four-
6

teen years and Ín ''i'¡innipeg Ciiyu sixteen'

ø¡̂cnool 4.tÌ;enö-aneo Aet
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3 ?erniit Teachers in the main go to the poorest

(poorest, ín more $Ia¡rs than one) of the high

schools,

(G) The numjrer of figuresrused to flnd s.verages

which were compareduwere not a'lways oqu-al"

OrEanlzatlon of the thesie Char:ter II is concerned.

wlth the representatfvenoss of the or.iginal satiple papers i

as u'elJ as a di-seussíon of the \re.lfdilry of the scoros made

on the pepers ftnal-l-y selected as representatlve of tho

Lower-half of the rango of matheriatical ablllt$ 1n ea-ch

ent'1re Sroup of Grad-e XI stutd-ents* Ttte tota] scores for the

algebra and/or geoírietrrr sections, wtll be discussed ín Chapter

ITI, Chapier IV wí11, cover the divÍsion of the 1956 test

qucstions unCrer three main headings¿

ê.ø those similar to prolrlems on the June 1955

exaroinatione

b" those worked out in de-baÍl 1n the toxts,

c, those appearing to requíre original- thougþ1:"

iîcr ea.ch o"uestlon Ín these throe classifie.ations, Chapter V

vrill pr'esent coruparisons of results achieved b¡r tr4ltu uBto, ancl

lågÊB scho]ars¡ and, using scores of the best and poorest grou-psu

compa-risons v¡itrl be mad-e as to ihe discriniinative povror of each

section and Cuestiûnø For each a.nd. al-l- three Srou,ps questions

ancl questlon types wiLl be rankod and comparedy âs to rank
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dlff ieulty, Tn the fÍnal chapteru concluslons vi'111 be

drawn a.s to the relative su-ecoss aehieveci by the thi:ee

grou-ps of pu-pils a.nd as to the ssr¡pat"ative dtfficulty

and discr,ir'"rinatl\te povvers of the var'ious qu-estlons and.

qu-estion types*



CHAPTER TT.

SÂl\[PE,TNG

Int{g*J+cliog Samplos of Grads ïT L956 l/iathema.tics

arrsr.r/êr-bcoklots, solected by the Departr¡ront of Edueation

as representatlve of the three groups descrfbed i.n Chapter Ie

were ruado availal¡le to the Faculty of Educationu ThÍs Chapter

is concerned. wlthe

1, rellablLíty of the sa.orpling as typlcal of tho

enti.ve population

2* eboiee of papers representai;ive of the lor¡¡or-

half of mathematical achíeveÍrenìi for each ontÍre

group of Grad.e )iI pupils

Reli-aþllÍt,y eq, gf.¡g.lÊal S.egæ.te,,e. Information fur-

nished wíth the papers fndieated the nurnber of exarninations

writien by oach of the Ùhree groups ï¡rasâ *Att, ?50; îsBffis 75Ag

and ffiCffi, 130" It wilL be noted. tbat there 1s a sIÍght dls-

@ropancy betweon the foregolng ttAlr ffgure ancl that qu-oted"

in wf'ho Failuro Fitu-c1y for Schoo1 Ðístriet Nrlnber Onesr as

indicatod in Table XVïI' A"ppendix B' This difference of tviou

howeveru will have only a negligible effect on statistfcs

deriVed for this lnvestlgation, The salrples eonsi.sted of

f05e or I3,8/, of total ttAn'papers wrítien; lffi, or l.3,7/"

of total *B*; ancr 51u or 39.2/" of total t8CÊ?*
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Inasniuch â-s papers of aluost two*fifths of *11 ttgÊt

rrese lncl,rd.ed ln the samplingc fií6ll resuLts are }íkely to be

Ì;he ;rûost representatlve of the three groupsø

Ttre i\trÍnnípeg Scbool BoarC roportecl that 116e or 1-5"5/"

of the 748 lfiIinnipeg City sËudents writing, fail-ed Ln Grade KT

maiheruatÍe.sJ l'rr, thu rlAtr sample, 16 ( or l..5"5/"') of the þapors

bore a grad.íng lower than the pass-marku Fire equalJ.ty ln

pereentages faillng for the entfir" rå4tl populeltlon ancl rÈArt

saurpleu led the lnvestigator to coneLude that a fairly-well

balancod choj.ee of salrple-paltoÌ's ha-d been 'maden

No eompara'olo ttgtt group faiLure fÍgrres r¡Iere ar¡aÍl*

sbleo llolrrevôr; si.nce the proportions of tota-l uA.* ard nBR

papors srf,pplÍed had been so noari-y equal, and tleio saialo

seLoeiton prfnciples had applied, r'¡e shoulci. expect t'he

seores for sømple ttglÌ to bo as reliable as thoso for tuÁ*"

Beeauso the *AR and ttBl$ samples eaeh represont I4',¿

of total papers writ'uen, 1t shouLd be posslble to cornbino

those results anC. o'btain equally-rellablo scoros for pupils

taught by qualtfied teaehers throughoui the Provineo'

Final. qqqæ.þs_ cjlo.sen În vlew of the fact that

dtfferent proportlons of the bettor studonts in group" tt4tr

and- t¡Bll wore exempt frorn final exam-lnatlons because of

T---See A¡lpendix A 
"
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superior ter¡n n:arks, åt woi-rld have been Unfalr to @oropare

results of even alf Jr¡r:o rt¿Êt, ngtl, ancl ftclt papûrs. 0n1y

6V,9"/" og $a4n pupils wrote Departmontal ffiaminations ", 8L'2,t4

of ctBffi; and, 1001 of tagffi" Samples of the papers froar ths

loivq-r. 5A/å of atl pu-pils in Grado ål were selocted.u TabLe I

shows tirat,#", 
, 

or'16 pâperss Of rrAtt samplo ÏYÔre chosonE

50
ãlã, or

the best

and the

65, of tlSltt anci 50,q"s ar ?,6, of t*Cm, In other¡.words

2? tt4ll papors vüo're rejected; the best 40 tlBlt papers;

bost 25 ttgtt papersø

TABT.,E I

DERTVATION O}- FTNAL NUMBER OF PAPERS SET,ECTED

Str¡.donts Students
Exempterl ',Vriting

Flnal Samplo of Eolver Half"*
0riglnal
Samplo

-/o

of
,n
70

of
Original

Samplø

I'Iumber Number

ll.a,ll

llgtt

il6h

10õ

105

51

32 "Z'/o

r8 *B'rÁ

0

67 
"9%

8t 
"2%

too/,

50
æ

_-_50*
8L "2
50-ïo-o-

76

oô

26

Bcemptf.oj:å All RAlt, and Solne t13t*n schools are aecred*

íted ifu ernohg other qualiflcatíonsg*

lu Each teacher has:

(a) a @ol]oglate certÍfLeate
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(b) two years successful teaching experÍencee

(c) two years unitrersity traÍnÍng Ín the subJects

taughto

2" TLre pupiL exemPte,å has:

(a) attended reguJ.arly throughout the school yeare

(b) a complete standing ln Grado X,

(c) no Grade XI subject-average lower tb.an 50'ñs

(d) an average of 67"1 or bot'Lor on the full

$rade XI General Course"2

In 1956, there were õ54 illllnnfpeg City stu-donts þro*

moted v¡Íthout having wrltten June oxaininatlons"S lþrough

an analysfs of Chrtstmas, Easter, and June marks in a certain
ffi4tr sehooL (to be deslgnated as School I)p evidonee will be

presented attempting to provo that 1f ttAffi oxempted pupils had.

writtens

l. probably none would have failed.

2" the few vuho rû:lgÞ!" have scoreo in the loluor-

half of the ranse of marks wor-tld not have

d"ecreased. to any extent the marks of the lower range@

Thnough the @o-operation of the Princlpal and a mathe-

natíes teaeher in School I, the ma.:rks ar¡vard.od lts 1956 Grad.e XI

students wero made available for this report"

-Pro,rrarrule of StuÖles for the Schools of lVlanLtoba
senisr IffinffieÇffi)T-pî-llZ-îTzs,

See Appendix B'



r"a

Because School I had a faÍIu:re r"a1.e I'6y¿ above 'thè'tlty
average of J:}"îo/o and a rogf.stration of ?4"1t/" of the Grado i[I

students in School Ðistriet Nr-mbor $ne (See Figure le pago 15)

it v¡as thought that lts average marks would not bo hlgher than

those for the ontlre DÍstriet"
calrposite seores (coinputed' as aofi of'the christruas

and 6Oi/" of tþe Easter marks ) were available for lV\ pupils

ellgible for accreêitíng excopt on the basts of eornposite

scores, and for whom there w6re both eomposite and Juno marlcs"

Table ïï 1nåicatos that marks oarned by the 1?? were on tho

average g,4o/" lower on the School tests4 than on tho Dopart-

mental Examinations" (Cou1d- these lolvor term marks have boen

due to more difficult School tostse more severe markÍng or less

opportunitY for revlew? )

TABI'E ÏT

JUI\TE AND COIYI?0SITE (Xmes AND EASTER) SCORES FoR SCHOoÈ I

No" A V E R A G E .
of June Como Jutro

Exempted PuPils who did not
write in June

Exempted. PuPils who wroto
i.n Juno

?upils qualified- for exemPtions
except on composite scores

Pu- pOS- ó

69 71"9

lL 8?"9 84"4 3"5

"'--.- Í-. i.'7."-. i8iån'

4 S"u Appendix C

LIY 59"3 49"9 914
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Green • %' 'ri ting
Red • %Failing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
%Failing of Ii co C\1 so LQ so LO

• • • • • • · •
Pupils i n School C\1 LQ 0) a en co LQ a

Ii Ii Ii Ii

%! lri ting of
LQ ~ t/) OJ Ii en en
• • • • • • · •

Pupils in School tt) LQ tt) 0 co to LO z--
e- LQ e- t-- so c.o r-- . c.o

Grad e Xl's
r-- "11 so r-f ~ os

~b of All • • • • • • • •
~ t/) so "'11 r1 io ~ 0

in Each School C\1 C\1 Ii Ii Ii a
Ii

Number Grade Xl's C\1 co to .-I C\1 (J') ~ C\1
e- LQ r-- c.o C\1 LO LQ a

in Each School w C\1 r-l r-I r-I Ii
Ii

" An Schools I II III IV V VI VII ALL

" A" SCHOOLS FAILURE RATES BASED ON NUMBER OF PUPILc IN GRADE

F'IGURE 1
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In Sehool I pupllss marks on the average went up in

Juno, However, ln his stucly Professor Germain states;
l¡fhe nrunber of sueb stud.ents5 h*u been added. to
obtain tho E$¡JH on 'viririch the failure rate 1s
based., this obviousLy tonds to make the record.
of these schools look betteru Sinee soüe of these
stud.onts would^aL.aost certainly fa11 one or more
examinationg nHo

Tho ovJ.dence at hanci. would lead one to believe that had School

I exompted stud.ents wrltten the June 1956 $fathonratÍcs exarnin-

ation, practically none would have failed" Of 177 students

qualifiea for exemptions, except on the basis of marks, only

one who passed. on the eonrposlte seore (65/"1 failed in Juno

{4fi/"r" Sho lvas a special case a European dÍsp1acec1 by the

RussÍans, who had suffered great omotional strain' flris

student had entored Grade X lrnniediately aftor emigtrating from

German¡r, and whíLe writing the Departmental tostse $Ias pre-

paring to move to New Jersayo ÍLti,s gfrl irad;-

(a) a failÍng composlte mark in social studles

(b) an avorage composite score on alL subJects of 58Ø

(c) a conlposito seore 1n mathematlcs of 55/"

(d) a June mathomatics score of 4I% .

--T----í,e" exempted students

â"Germains oÞ" oít.e p,]2@
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Th.e record for the 69 exemicted students ,¡¡ould llkely be

even better, for they had:-

(a) no failing composite score

(b) an aver"âge composíte mark on all subJects

of 67'l or more

(c) an average cornposite mark fn mathenatics of ?1 ,gll ,

As far as School I 1s concerned, there wouLd soom to be little
llkelihood that an er(empted. student wouLrl have failed in the

,Tune 1956 mathematies testn Because this school, whieh reg-

lstered about one quartor of all ll4rt stuclontsu had. a fair.ure

rate above the r'*Ats avorager wo should not oxpect the failure
rate in the other three-quarters of the ta¿* population to be

any hí,ghero

Now as to the possibility that had all pupils wrÍtten

in June, the median score for all- (or top scoro for tho lolver

half of the students) would have beon Lor¡¡ered to any approci-

abLe extent. The lowest composite mark for exernpted stud.onts

(5511) was mad.e by three lndividualso Again assuuing an ln*
crease ol 9,A/io those three would have fåtted in the top

quartiLe of the lolver half (Qa for rr4rt stud-ente oquals 63"/, a')

IneJuding these throo, there was a total of twelve pupils wlth

eoTnposite seores of 6Li6 or less who, evon with the average

Lncrease of 9,4/"s night not bave reaehed. the entire trAl$

population assu:cied-moolan score of Ylilo" Theso t¡relve had.

*Su* 
TabLe III page'l.9 

"
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an average mark of 58,57;@ rf the expected inereaso oî gr4rt

Ís add.ed to this figuro their. June'marlg could, have averaged.

67 
"9/o

It shouLd be emphasized" hore that this I,4:/o lncrease was

establlshed by Dorl*oxomptêd students" Inas-much as exemptees

are the bet'ber studentse one could reasonably assume that tho

dlfferential botween their June and composite resuLts wouLd.

havo been somewhat better tkran 9,4"fi3 that is, an expeeted.

June mark in exeess of 6'l "9o/o" [tre thlrd quartlle for the

lorver half is 63rt" {Íle shoulc therefore expect that exemptod

students would have belonged. in at _lçqsÌ. the upper quartilo

of the lower group@

The f1nal sample palrers of ttAtt si;ud-onts con.qi:itu_ted

6*9/, of aI1 t¡AtÈ Grade EIss7. flris r,¡ou.lo. mea.n that 
"BZ8

( "069 x 1?) of a puptJ- fc.orïr School I wou-lcl t:e inelndeo, ín tho

sa.niple of the loirer half of ftArr sturcients* Becauso Sctrool- I
registered 24.7"þ of alL tsAÊì scTrolars there could be espected

to bo 3u4 (#þ X 6g28) exerptod- stt:-clents includod Ín the t¿¿r!

sa"::rp1e"

If one considers that sorrre of the twelve School I
exerirptoci stuc-ents rl¡ith coraposi.te r¡rarl;s 'boloirv 62'lt mí$tt have

t:ad a. June n¡ark of YLþ or firore and- that Sc}:ool I had an

above averâge fa.i-hr-r.e r.at.e; ther-e probably wou-lil harre beon

T-'See Appenoix B page 92,
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fev¡er than 3 sucl: poople in the tl{re salr-.ple of the lovøer half*

Inelu-olng Ln the ffnal rt4r? sa.r¿iclo of 76, tL:.r'ee orì ferqer

stu"iìents v¿ith an expectod- s.\.terage score of 61 "g7l * p1u-s,

.v¡ouLC not. hatre affecteii, to an¡i great ox-berrto the ri'rerke of

the lov¡or*half (which rar:gec1 fron 2Il" to ?Ii,', al.'rð. averaged.
h

c.ad \ü.J/o l ø

Coæ]us-i_o_å The papers sel-ec.ted. for ÊtÂtt a.nd ttçæ groLips

as sa.niples of pupils in the lorn¡'er-half of the scoring range

should be expoctod io yieS-d qu-ite reliable results,

flince terrr scoros for ttgtt stu-cìonts wer.e not avaiJ-eble,

it wa.s lmpossible to prod.uce evidence showing that the June

scores cf exei:rpted tqBtt strr-dents v¡ouJil not, have éecreased the

fiia::ks for tlre sarrçle of the Lol,ver-ha.]f'of the pupils 1n this

gr.oupu Hovrever, ass,rr¡ring that the nBe scores lsou-ld have been

lorn¡er.edu the difference betvroen t'tAtl ancl ltBlt ratings vrcu-ld. then

have been greate::; and" betv¡een PBtt and liigtt, srsalLer' In any

cÐ.sG, valld- eonipa::'i-sono for th€ lower-haLf of all students

eou-la. stlli- be made at souìe of the pcrcontiles belor'¡ 1ü0.

os"u Tablesi TII ancl JCI{,



UHAPTffi ÏÏT

COMPÄR]SOI{S OF SCORES

In!fo0g.=_q.t-Lçå Ttre pu-rpose of this clrapter ís to

present a nunber of repnesentative compa.rlsons of tLre narks

for the throo grou"ps of Grad.e X-I mathematics students 1n

a.lgebrau geonietry e.ncr total Ju-ne *"ot**l [he followlng

seores will be fou-nd and- eo'¡npared.g the rseans a.nC pereontile,s

lCr0e ?5, 50, a.nd. q-?o The lo0th poreontile-s of the three

lower groLlps can be considered- the medÍans of a-l"l- Grade XT

pu-pils ø ffigll, tlSlr and Êûctt.

tomp-qqlgg'g _o5 tota-l scgg_qå TabLe III' page 19, gÍ.ves

co¡r-parisons made betr¡¡een the neans a"nd fivo percentÍles in

total scores* In each ca.see the order of nterft was ttAR. lå3Ê1,

ç1r'61å' Ftgure ? ctn page 20, shotn¡s graphica.ll¡r X¡"tr, on the

whOle, the d"lfferences betvrreen llBtî *tt6 t*çlt ïsleï"e grea.ter than

thcs e botv¡oen tEAtt and tlBü'*, TIovaeVer, tbe d-if f erontlals at

tho 100th pereontiles of the lower half (n.e^d-ia,n for entire

popule.tlons) were the saTlie in both lnsta.ns6s, vrhil-e at the

tenth perc.entiles the differentiel betv¡oer¿ wAr? and ffiBtì was

2lá morø than 'oetween r*Be and ttgtl *

The fail-urre*ra"te of the fina] sa.Lple as shot;"n in

[able IV page 21, ind-ic.ates that the tÊ¿rr rate was sligbtly

'¿ppendi>les D, Ee and F tabul-a.te algebra, georrietry
and total-iune scores 3o= lt¿'rt, ttgtt, and. tlcltsi stuidents.
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TABA,E IÏ1

C]OT4PÆRTSON OF TOTJTÐ 1\{ATT1E1\iIATTCS SCORES F'OR PU?ffi"S OF THREE

.GROUFS

?ercont-
Lls A*B B*C

10th

ZSiiL.

50tlt
T 5ü1

I 00rh

ü.J

50

57

63

11-

54 "v

26

58

50

55

oJ.

44,8

19

2õ

4'2.
¿L)

40

51

aQ q.
rjt) 6 c)

Ð

t2
7

I
10

oo

7

13

I7

15

10

11" 5iViea-n
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J.oss tlian he-].f' that for rÊBtË i and the rtBtr rate sl-ightl¡r &ore

than haLf that f or ffiCr?.

TA.BEfi TV

}iA.TÍ-,URES T}I SAMPT,ES OF &O[TË'ER T{AEI+ OI.' fHREE GROUPS OF PUPTLS

ABO

Number

Nu¡rber

ùTumbe-z'
Sample

of Pupils in Sarrrple

of Fafl-ur-res

of Failu-¡"os ae fr of
Pupl1s 2r"tTl 44 "471 84,6%

oÊ.

DO

oÕ

28

?6

16

CorÍpari"son oJ[ algebra. sporeg Table V on pago 22 før

algebra, aÊ fn the ease of Table TlIe pa.go 190 fori total

seores, shovrs the sarle *lu"tu ngtfi, r*gn ra.nlrfng" fn particu-lern,

a.t the ?5th ai:d 100th por.centílos, there v¡ero decidedly

greater differences betw6"¡, ttglrt and ttc¡t, than betv¡eer¡ t$.A,s

ald sÊBm. $.il o1'r¡ïrinatlon of Figure 3, page 230 revoals that

the 50th percentile for ttArl is the ss.trre aa tha.t for ttgtts

?5th percentileu and the 50th percentile for ttBtË exceeds tho

75th percentlle ¡o" ttgrt by 1*

Conp+rji.s_on g[ g_e_p4ie_t_rI scqroF. Table VI, çsage 24,

sbows ¿n lrgNls ltBttu t*c*, ranh order' for georiet:r¡r seoress âs

l,râs the cas6 for algebra. Flgure 3s page 23u lnd-icetos

that, in geoirietry, the differences betwoen 6An and ntBn,
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TÂBÍ,E V

COT/IPARTSOi{ OF Á&GEBR.A SCOR]IS FOR PUPrf,S OF IE{REE GROUffi

Porc ent Í1" e
A-B B-C

10th

?5th

50th

v 1t}J

1 00th

a?

24

3L

a. Ê.
L'd

42

28 *7

T2

18

25

31

40

24

,7

13

L9

2ô.

,z.2
cJ rJ

Lg o2

'5

6

6

4

c)
L,

4 u'l

5

5

6

7

,7

5rBiviean
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TABS,E VT

GEOTiIESRY SCORES FOR PUPffi,S OF rIP.Etr] GROUPS

Percentile Â-B B-C

10th

?.5t,kt

50th

?5th

i.00th

16

2L

26

zoUU

4t

26 no

11

15

2Z

27

ó'J

20.5

b

1C

15

37

28

15"L

5

6

4

5

I

5"5

5

5

7

6

rJ

5"4Iüean
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on the rvhoJ-e, ect:-¿.-l- thr:se betlu'een toBto anC lrçl1u lhe assu¡red

c',ec].ian sccres fox tl:e en'ì;ire populations shor¡ed a. c-j-ifíeren*

tia.l- of 8)' bei',',;ee;n Îfr/itl anc ft3rr, a.nci 5'¡; Tteiween ttB¡t ano rt¡tlu

Ç*o;t.r!-?,IjSg¡i gf gt-eSþ:t. ?:I,9" Ægi1,-elgj''' lJLqreF_ :'i-hen corl-

parisons -üiere rrip;cLe of the mea.ns; anc] five Ìlet:cerrti-ì-es fcr.

al.gebra. and geo,j:rle'i;r"v, it v,¡å.s fot¡-nd 'L.ha-iu withou-t excention,

the georrletr.'y scoÍ'es rri,'erîe Lov'¡er than those Ío¡. algebra." Tþe

data. presented in Table ViI, Fäg€j 26, shcr,-:i th.at iri eaclr

grrou.p the c1åfferences J:etlveen al-gebra a:lcl geolLretr')¡ Ëcoi'orl

-v,¡ere Ji''o a.t the 10th pel:ceni,i-Les arrd 3ií at the 25th percent*

i.l-es. The hundrodth percen'1,:1.".1-es of the l-orver-half of the

siudontsp or nieiìÍan for' the en-ci-re grorrps crf Grade Ï.I

stt:-d:rTlts, shovLred a d-ÍfÍerent,iel t:* gI'otr.F1 tr4tl of I'6for ttBl't

7,q;,g and f oi: trCtl, 5iÁ, As ju-dgecl b"l¡ exar¡;inat j-on resrrlts, the

r.-riddle stud-e;nt in -uhe on'1, j-re l't' 1tll gltour-p s oê¿r1ed- io nave rrra.s'l,o::ed

geoliet'ry a.lriost a-s ¡i,,¡ell- as algebra, lvhereas tttgtt a,nd rfiçrl rnj.C,oIe

pupils fotr-rrcJ geoniet.ry rriore difÍ'icult tha-n a.J-gebra"

An exa.nina.tion- oi' Fi-gu-re 4e page 27 u the sca.tter dia,-

gram for algebra and georr,.etr-v scores, shows that 7 rt0ll si,.:.dents

(27i,b) v;ere riore 'tlan tv¡o intervals of five por cent l-oi.¡er in

geonretr,v; l-1 trBtt¡ (W1'r)3 and 14 trArl (L1ii;r¡, fn georiletrl¡ l}i'"

of H¡All str-roents ha-d hj-gber n¡a.rics ihan a.n,v in th.e rrgtt anc rr'Ctt

grorr-psu âs corcpared to ?ri¿ in a.lge'bra.,(see Ta.bleVITT¡ Fa,ge æ.)"
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Conclu-sion Table, IV oi: page 2l sbor¡¡s that Gr.acì.e liI
stu"dents Ín Ê:ínnipeg City Sc.hools hao half the failuro rate

of those taught by o,ualifieil teachers outsLd-e Sctrool Dfstrict

i:lurrber One, and. one cr,u-arter of those tral-ned- by Per¡rit Tea-cherso

rJ,Jhatever led to the consistont'ly su-per"ior ne.thenlatlcal achÍeve-

ment of trAç stu-Ctents apparently had- a- grea.ter offect on geonietny

than al-gobra.. The fac.ts brought out in this chapter' lecl tho

writor to wonder lvhether the surpor.íor tåAll resrr-Lts ïvere due

to one o-r rnore o.f tJ:o follovsing reasons3

1u ffiAR teachers ha-rring ha-d- rnors experience

2o more professional st.l"nruLa.tion Ín large i{rinnÍpøg

High ,Schools than those snral-Ler institr-itions

found out'sido il'lÍnnipeg City

5u the City{ s ciroice of bettcr teach.ers

4, larger schools having teachers who glvo ln-

struction only in mathematics"

5" Because ln Wlnnipog Ctty ihere are more technlcal

vocational and, /or high school loaving sourses

a.vailableu HrÁll stuoents v,¡ho eleet or. are perruitted

to take th.e gsneral cou-rse may be a more select

group than ttBtr 
s

trbrthe::¡noree in ev6ry eorrilÞrison, ttCrt scores xrere Lowe::

than t33lì" CouLd this f act bo accoun-u.ed for as followsc

]" inferior professional anð./or aca-deruÍc

t'raíning of the uno.u-alífied teachers
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2, perÍ-r.it hold-ers hav ings orl the av erå.€îe e Tnore

su-bjects to preparo

3u Rgtr pu-pils who are Linited in theÍr choice of

Gracle liÏ courses being a less seloctecl grcup thari

llgrr siudents vrho elect to ta-ko the Gene::al- Cou-rse

4. poor.er schools harting more Permit Toachers?



CHAPTER TV

TTHÚS OT'T 1956 TEST].

TI{TROÐUCTION

llstudents of matheinatics ågreê that powere ingen*
u-lty, resorlrcefu_lness in problem-solvlng- f_s á
maJor obJectlve of Ínstruction" They interprot
problero-solvlng as finc1lng, ljJr ::ea.soninge a sat-
isfactory response to a situatíon rn'hich ís nove1" Dfor which there Ís no avallable reealled rosponsätr ""

Aecord.ing to this definition, oruestions sLriríIar to those askecl

for June 1955p or workecl out J.n detail 1n the texts, night not

test the problerr-eolving abilfty of those pu-plJ-s r¡rho depended

e.h.iefl¡" on theír mernoryu

This chapter v¡ilL be concerRed rvith gr.ouping the È!-une

1956 test tteins under the foil-o'u,r'ing hea.dingse

1o eüêstions similar to thoso for Ju¡re Ig5b5

(a) of equ.aI s or ]ess, d-ifffeulty
(b) with ono add.ed diff iculty

T
Ju,ne 19õ6 test is 1n Appendi.x G,

2_ -"Jolrn R, Clark and llov,¡ard F. Fehr *Íearning Theory and
the ftnprovement of Tnstnu-ction - A Bala,ncod_ programrru Thg.
Eearelnå o{ $ath-e+lLtics Ïls Theor¡r and Pra.ct:Lcou Threntyffist
Yearbook of the i,[ationa]- Cot:-neil of Teachors -oi- 

Mather:.a.tic su
Chapter fT (Fiashington, D, C"u 1953)e poõ41,

"See Append-i-x E for 1955 exa.ruinationu



qu-estions for vrhich there is a fulL

expla.nation in ihe texts
¡ originall q'r;-est ions 5 *

(a) tho-se' for v'¡l:ich one l:lank is Lefi for=

t]:e ansu/erg

(1) a nruriber required

(2) a reâson requ.ireC

(b) those for r.n¡hieh more t'han one llne

is requj-red 
"

] " JUIIE T9 F6 TEST TTEi\iiS
s1Î,{IL/rff TO TI{OSE }-OR 1955

Aecord.ing to authoritþ su

lr It has ( a.Iso ) boen f ou-ncl. upon a.nai-¡r"s5.s 
- 
that

on 'blre averago, oupils do v¡ellon Lnaterial
that has a.3r,ooared. in a nr-ulrbor of previous
oxartina.ti-c,ni, allhorrgh it vras no'b incluäeC
in the co¡-rrse of stucly; and tha"t they do
poorly with material listecl in the cou'r1e,,of;
stuayu lcut not incLuded in prevJ'otr-s tests"u-=

At tho li[anil:oba Tex.L Booh Buneau-, the only oxaraination

4rri;ÌvaLu.å-bion of tho Progress of Pupilstr, qe llg.q$- gå
liiathena.;tr i c s l+ ÞS-q€gþig.- "q9,:1-c-arg' . l+: 

- 
Final R e po rt o f t ho

ffi;Eïõr¡nÏ'ss, offiffi"*mffiiffiãar as soeiation of Arrrerica
ã"ã tH* Nationa.l Cou-ncil of Teachers of Î'[athematlcsr- The

ITational COuneiL of ieachers of }îathomaties !'ifteonth Year
il;;; ôft*ptor Ïli (Ilerv Y-or}¡ Buroau of Pu-blic¡-¡.Ì;ions Tea-cbe¡'s

C;11åg;, boJ-'-urrnta Univ ersity, 1940 ) e p u 168 "

ã"

V@
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avaiLable pri-o;' to 1956 was 'bhat for June Lg5b, sinee üre

test.for the previou.s year ís usually the most road-il;r avaiL-

able for reference, ques'bions slrrdlar to those for June 1955

w1]l be considored solvablr: by lmitation"

¡Ltng HÞg elgeÞgg ggge-ligpå stuni]?e to Lh.o-se- fqr- {u.ry

]299, an_q 9q gQllä]-¡ g, ]eßjl., diflic-q,lly_ The foLLorving quostions

would bo famfLar to stud-ents who could a.cc-trratoly rocall tb.e

meehan-ical ruanipu-lations nequired for the June 1956 test¡

Questlon
NCI. a.nd.

Value June 1956 Test Item

Quos-
tion
No* Juno l-955 Test Iten

la (1) How muclr greator is 7a4- la
3b*4cthan3a*2]0+
5c?

lb (1) Eroalirate z a5 * TeE +1 ld.
when â, çFz

Sutbacts- 4b+ Sfrom
3a-b-1

If X w 5 and y s 4e flnd-
the nu¡nerical value of
B-2 (1xZ * tZ)

5b Slmpllfy and. express wlth
positf"ve índices:
zn+L " 4n*1
tr"iËt î- Gn*ctr+l

le Uilhat^nu:uber must be added
to xá - õx to make it a
perfect squ.are trinolnial?

lc (1) Slmplify -
x¿n *,r-r

l-d (1) i'lihat vaLue of k v¡iLl
malceN?.* 5x#k a
perfect sqìlare trinornlal?

le (r) tS* ¡ ¿W ffi siurplify (P * 6'
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VaLue Ju-ne 1956 Test Item N0' June 1955 Test Ïten

lf ( 1) Jr E brc +--g
x

4e(4) 2_-I=zz
x-4 x-2 -

Questíons 4c for 1956
and 4b for 1955 required
the use of the quadratfc
forlnulan Qlrestion 4c for
1956 a.nd 3 for L955 had.lllll 1n nr-rurerator of
fraction questÍons

Solve for Xa
4a

å.¡.n s
¡¡¿

se tt

1'Ð ( *zxT yz J 4

Solve gra.phically

8a N2 * 4xÊ 0

It& lïholo quantitios ttglÅ ancl ttntt
in question 4a îoy 1955e rê-
qulre procedu-res sirnilar to
that for tr2tÈ in question 4c
for 1956

4b Du? 
= 

4x *y
3 Si:rrçlify Z zT

øæ + sffiíz-F¿*+æ
positive indlcesÊ

ba (soa'4 1 -å
Tes¡-'aco I

å+*

Símplify (and express with

-2 *å
5a ,',{Bh"}

5b (z) 4xÐ + (zz )3

*2 - 6x * I = oB (4)

June 1956 al&eþ]l'q .eu.eslåo4g. ej+lllil, lo" !þqqe for June

but19õ5 with _ong q{dej difjiclt};þ-y_ For students who depend. on

mernorizlng mathernatical rules withou-t u"nderstandi-ng, a. srnall

cTrange in a questíon ( su-ch as substÍtu-tion of a fraction or â

surd for a vrhole qu-antityp or a binor¡iJ-a1 expressfon for a

monornlal one ) ean make the solution rnore dif f icult to perform



throi-r-gh nreniorized mechanical na.nipu,lation's* 0n the

fo,Ll-ov¿ing page, fou-r qu.estions (toge.ther wi'b.h added diffl*

cutties ) are 1isi;ed along with slr¡rilar 1955 questions 
"

Jupg -19-Q9. gg"or{gåLT sqe-s*Llo¡.s_ siryi-l-{r to_ !l:"q*ç_ {o* Jl:nq

No June 1956 geoniotry question rvqs rnuch like an;r for19 55

June 1955u Howovern four questíons had sori.Lething in conunon

u¡ith those for the previous yearê

l Questions Involving the Use of Forr¡lrla A a å b,,*

(i\) Question lb for 1956 (value 2)
ABCD ís a rectangle v,'ith an
area of 36 square units

DF ê 6 ¡rnits
FC É 3 unÍts
(a) Bo ä
(¡) a,rea of A. ¡'DL[ B

(n) Quesl,ion 10 (first j-n
AFCD is a rectangle
I -*LE = 45o

geonetry seetion for
6

of

¿)

le55 )
B

Sirrrilar Tri-angle s

A

ïï

AB Ë 6 units
AD ã 4 units
Area of figure ABCE *

Quest,íons Involving the DÍmensÍons

(A) QuestÍon 3b for J.956 (value
DEl / BC
AD s 3 units
DB ã 2 unlts
AE ã 4 u-níts
DE ä 5 uniis
(b) BC ã B

(B) Ques.tion 1?.. ( 5rd in georaetry
f t * Lz
AC S,s perpendicul-a:r io .HÐ
BC Ê õ units
CÐ ã 4 u-nits
CE s 5 units
AEæ

Y

soction for 1955 )



Q
u-

os
tio

n
N

o.
 a

.n
d

V
al

ue

a-
2b

 (
2)

 
xó

 -
 b

.3 I$.
T

,.J
¿

J.
--

A
R

- 
-.

e,
uE

 
'q

_=
--

Q
uo

-
19

56
 

st
lo

n 
19

55

S
lm

pl
if-

y_
e

3 
(4

) 
LÈ

-_
É

. 
_ 

x 
-'þ

x-
 

3 
x+

3

F
ac

to
r 

fu
l]

6 
(3

) 
2E

_ 
*_

 8
"

z/
s 

+
Æ

F
in

cl
 t

he
 s

qp
-a

re
 .

ro
g_

t_
.p

j:-

7 
(3

) 
?a

P
 -

 6
a 

+
 u

4

za
5 

+
 9

R
at

io
na

liz
e 

th
e 

de
no

m
in

at
or

 e
te

.

. 
.lt

)
* 

õ;
z

(2
a)

 B
x4

 
27

x

--
L-

- 
+

 --
?-

(3
) 

*2
 +

 g
xy

 
sy

z 
* 

*2

(6
b)

C
ha

ng
e

fo
r 

19
56

4-
3 

F

16
m

6 
4o

w
4 

- 
B

m
3

+
-2

5$
P

"F
 1

om
 ¿

 1

F
ra

et
io

n 
fo

r 
vr

ho
Le

qu
an

tlt
S

r

B
in

or
ai

al
 n

um
er

at
or

f o
r 

ni
on

on
:,i

al
 n

uf
fie

r 
-

at
or

(7
)

B
in

om
ia

l 
w

ith
 t

l'i
ro

su
-r

ds
 in

st
eã

d 
.o

f
on

e

id
ot

 Í
n 

de
sc

en
di

ng
ör

de
r 

ot
he

rw
Ís

o
19

55
 h

ar
de

r 
th

an
19

56

C
rl o)



3ry

ãII ft.restions Bequfrtng the Reasone ttTangen"b chord angle
equals the angle in the alte¡'nate segruenttt

(A) Qu-ostíon 5c for 1956 (value 1)

(e) Question 14 (5th in geometry sectÍon for 1955)
required the use of this reâson a.s Hg of a
proofu

TV Proporbion Questions

(A) Question I for 1956 (va1uo 7) rsas a pr:oportion
one requ-irínge

(1) the consrruction of a diagnam fror.n the
given deseription

(2) the proofs and proportÍons for two pairs
of si-miLar triangles

(5) the use of the substitution and equality
axÍoms in the sets of proportions for (2)"

(B) Questíon 1õ in goouretr¡r sectíon for 1955 ro-
quÍr'ed '.

(1) tho proof and proporti-ons of only onc palr
of sj.rnil-ar triangles

(C) Questions 18 (gth ín geometry sectfon for 1955)
required¡

(1) the eonstruction of d. dlagram from a givon
description

(2) the proof ard proportion for ono pair of
siruiLar triangles

(-q) the use of the substitution axiom for radÍl

Concl-.u.síoq It vr¡ould soem that, while so.me of the salmo

princlples lvero involved in the georaetry sectlons of boih tests,

the díagrams ancì appllcations of these principles varied suffic-

iently to rnake the questions difficult to solve for pupils depend-

fng ehiefly on irlitation of the solutions roquired for June 1955.

In tho algebra portÍon of the June 1956 test, there rrüelre

more quostfons solvablo by ÍmÍtating those for June 1955"

a Steps r;.sed ln 100 per cent stud.ent ansvüer bootrelet
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(1) Ten questions (worth nineteen rrrarks) v¡ere very

si-¡nj-Lar to those on the Ig55 tostu and- of qqual,

or lesse difficulty.
(2) Four questíons (worth twelve ¡riarlcs) vrero similar

t<¡ 1955 itemsu but each had one added difficu-lty,
nalielyg

(a) fraction for whole qu-antity

(b) binomial nuitrerator for monomíal

( c ) unorganízed arrangernont of terms for
descenoíitg orderu

Ten of the simiLar questions on tho exanrinations for
1955 and 1956 came in approximately ihe sarïre position on

both tests"

2, QUPSTTONS FUTEY ÐåPÐATi{ED TN I]TE TENTS

Tn the Algebra Toxt5, soine ex¿.rnples are worirecl out

in detafl, together with checking methods, propositions are

fully explaíned in the Geonietr"y text6" Solutions for such

items useo as ox¡¡¡rÍnatlon questÍone ther"efore cou-]o not

alïrays be consÍdered tho product of origlna.l thor,rght on trre

part of the pupil.

5 Danio] ifd" S"1{gTa ,4}sebrq. &gæin¡¡ 3Ir,{ iuasrlg-}"y (Toronto:
John C, ''tiinston,Co,u 19b4" )

6 iry" J, O1lvor" and p, F" iü'inters, A Firs-t Ço_u.qse ln
Plane- gggl¡glgy (Regina; School Aids and-TãxÐEõokffisËîrs co"
Itd " , 19,5Ð
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For the sínrultaneous fractional- equations u-seo 1n

questÍon 4b (value 4)u a fuli page ln the textT is u-sed to

demonstrate the ¡riethod and check tox this ldentical question,

Roto-learning couLd holp provide the responses to tr,vo geon'ietr¡r

propositions requ-ired for questions 6a and 6b (worth 12 marksJ"

There are also two algebra questions simil-ar to those

explained in the text oxcopt for a change of sign ancl/or nu:nbor.

Question 2a¡ rtFactor fulLy; âi{ - by # ay * bxtt, was vi¡orth tvuo

nlarks" In the text, alnrost a fuLl page8 Ís d"evotod to r¡ethods

and a cheek for, rrFactor ax + by - bx - âyt*u

Problom 9b (rrorth 4 'marlc's) 5.s;

llA 'firan trave]led 15 miles a-t a constant rate,
If he had travelled 2 miles per hour fasteru
he v¡ould have gone the saÍre di.stance in two
hours less time' tf'iþat vra.s his original :rate
of trav e1?tt

The dÍstanco, rate, and time forrnula is ciiscussod on pages I3,

50 and 98" 0n page l43e expressions are written in s¡nnrbols,

together vrith e. given Figure fop tl6-rr, tttrtt, *tdtt, *"tu ancl trtrlr,

In the toxt, is an ex"mple9 requiri-ng the use of the same

for-rirr:.La as that for 9b, Tv¡o rriethods and a check are deilron-

?Sn*d-er.¡ ap. cit", po 273"

8roiu, , Fø zlz u

grbÍd", 
p"280 - Fe 28Í,^
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strated for this text question rn¡hich rea.ds å-s foll-olvse

ttÄ certain tz'ain has a scheduleC rltt?.: of 100
mi.les between tv¡o eÍties. If the aveirage rate
of travel u¡ere clecreased ten rrilos per hou-r, the
run v¡oLrl-d take one haLf hou-r' longer" Fånd the
a\teilage rate of travel,s{

There are a fe¡.v rcinor differences betl,¡een the text a.nd test:

gt Dz Rl-
Text I00 1û0 R

Test 15 15 R

The tex.t question hacl

difficulty.

rr T-t'z 
¿3T1s -T-

R +2 T
I

lai:gor nrurrbérs and

rn-2
-T',-r å

T*2
an added fraction

Coqglu-sioq For: examinatíon questions identical to

exarnples oxplained in detalL Ín the text, four mar.ks lvere

given for algebra, and twelve for geometry" Two algebra

quest j-ons (worth sÍx rnarks ) vrorô sinrilar to text. exalrples

(for r,vhich d-etailed explana.tions l:ad boen given), other t¡a.n

for cha,nged nur¡ibez's and /oo slgns.

3 ORTGTNÆ, QUESTTO&'S

For a good student rvbo haci. car"efu]]y reviewed the

previou.s Ju-ne tost and exarnples dernonstrated in the texts,

the foz.egoing questions would have been couiparativelS' oasyo

The writer thereforeu Ínt'eroreteo a.n lorlginals

probleur as one for vuhích àhere was no paralle3-i on the Juns

1955 examination, nor a detailed explanatory example in the

text,
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roTho r:rost vr¡..l.uat'1e a,ci:.ieverrent in math.enia.tíc s
lea.rnir:g Ís thorough understanding a-s derr-
or:.stra.ted in e.dapiatÍon and applic¡;tforr at
ihe point of need for use" This j-s thorefo¡ç
the iriost app:iopriate b,ehaviou-r' to ovslr-r-at.eftfÛ

One r.ea.lÍzes of coìr.rse that toa.chers are not ll-rr:itod to ex-

planations of exarrTrlos frorri i:he toxts ancì previous June êxâtii,r-

ÍnatLon. Good" ieachers provide wid.er exper:i-ence* For their

studen'r,s sc calleo I orlginalr questions raa.,v not be entirel;r

nerí6 ldeveriheless the Ínvestigator belj.eved that I or.16þa,11

prot'lems as defined were ríiore likel"y' to evaluate this behavíour

than those E solvatile by iniitationt " Hovrev er u f or sol-utions

of I original-8 questions roqu.iring â str"aigh't-fonv¡e.rd one-lined

anstrer, one coul-d. not always be eerta"in v¡hether the resl)onse

v,'as a. guesse the rosu-It of Br.eíiorinations¡ or evidenee of genu-ine

u.nderstand.ing. It riii9s16. seerË th¿tt u tlte-Íiore stater¿enis requlred

in a coh-er"ont logical sequ"enc€p the less guessworl; was li.kely

to be resorted io in a::r'iving at the correet so-'i-ution" Asc.crd*

inglyu ¡ original-f questions u¡i11 be sortëd" into eategories

aocor.ding to the length of ansv'ier requireC! Í.eoå*

(a) Ínvoivi-ng only the f iIling in of e- blank space
'. 

- i ,: '" 
'

¡¡¡j.th a;

( ] i n.ur¡rber

(2) reå.son tor a- given statenien"b

l0Dtr,ouan Johnson ancL H. C" Tri-rr:ble rtEvalur.tion of
iy;.a-therrraticaL hoanings ana Undel's'úandingsßt' Fiqe:'gip€ -|¡ggL:SSq
in nlail:eliiatícs Ed-uçatiqR Tvrentrv'-$ecoi¡d Yea-rbooi'; of the NatlonaL
Eiîuffiiïõ-dTããcñ?*ÑõT-liatherrati cs, ( Ne'¡¡ York Clt¡': Bu-r'e au, of
PubLic¿tíons Tea-chers Col"--@e Co,lur'.,buse l-954)e pø 8.43"
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(b) fnvolvlng riro::e than one vrritten staternento

..
(a) Ansy¡e_rs rsqqil_ing the fill"j_ng in of _+ þ=lgpF ,!p.qce

Georiiet-r.¡r quesi;ions la e llos 2e 3a, and 3b each called for an

Ð.r1syr¡êF in the for¡i of a- ntxi'fcer" L''flth the exception of question

2e those questions recruir€d the recolLectíon of formu-lae or

rules and thelr application to solve arithr¡rotfc qu-estions 'in-

volving iriultiplícation or dii¡ision by a ore-Cigit nulriberu

Georaetry qu-estlons 5a to 5f gave one mark for each

reason supplÍed for a given state-rrient"

(b)

staterient

Qfiej.Ig-l. gpssjlgng reqlrÍrinß lii.orq !ha_q one v¡ri-t}en

In tlie algebra portÍon, thero riuere tli::ee I originall
qu-estions requiring nore than one 11ne of explana-tion:

(i) 2c (valu-e 5 marks) - a factoring ouestÍonu tho

ansr',¡er t,o v"h:ich compr.ísed- three binon¡iaLs.

(fi) 4a (value 5 marks) - an equaiion v''ith one unknonrir]e

ano Íncluding three binomia.l expressions o each of

which had an arithrnetlc-fra.ctlon fa-ctor,

(iii) 9a (valu-e 3 nrarks) - a problern quoting the area of

a trlangle and asking for its aLtitudeo

The geon:etry section, on the other hand, had. one nore

îoriginal! question tl:an the algebra (of the type requi-ring et

l-easÈ two written staterlents), Ttrese ïrere3

(i) 4 (vaiu-e 5 niarks) - eoucerning areas of oVtr-

lapplng tríangles and paraIlelogr:âris..
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(Íi-) 7 (va.hie Sniarks) - aconstructionquest.ion

necessitatÍng description, but not pr.oof

(i-li) I (va.lue 6 nia-::ks) - callir:g for. p::oof of equality
of tr'¡o interseetfng chords whose angle of Ínter*
section was bfsectecl b)'r dÍe.rrLeter,

(Ív) I (value 7 niarks) - a proportion-question

invol-vlng two set,s of sín.ilar triangles and

Lise of the oqualÍty axiorn,

Ooncl-ugip.¡1 Acco::ding to the cla.ssifieatfons for
torigina.l¡ questions, the nunrber of ite¡ns and vaLues assignecl

f o:: î orÍginaLr qu-esi;ions tvere as f ol lovrs ¡ -
(a) questio's involvlng only' the filling of' a bla.nk

space v,¡lth a ?

(1) nurnber - 5 geonetr.v qu_estions, worth

9 marlcs

(2) reason for a given statement - 6 geonretry

questici:s, rvorth 6 marks

(b) questions involving more than one state¡nent

(1) 4 geonietry questlons, v,rorth 23 may]r;s

(2) 3 algebra questlonsu worth g marks"

Althou-gh an original question r¡as rnore likel,r to produ_ce

ev iclenc e of understand Ír:g; f or the i:lank-f ill ing ânsr¡¡el.s, lt
was not alvlays possible to be sure whether the respcnse was

a guesse the result of menor'ízationu or evidence of genulne
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understanding" Nevertheless it rr¡ou-Id seerß the-t the geornetry

secti.on was rrlol:e likel¡r to test gonuine rrre-thomatical u-nrlor-

standfng than 'bh.e algebra,

COttCS,US I0I{

Table Ðte on page 45, givos a slríl-itra.ry of the nulrber

of questions of oaeh type ln the algebr.a anci geornetry sections

a.nd tl:e marks assfgned to each type,

In ttre algebra portion of the 1956 examination, Sl

marks ou-t of e possible 50 woi:e al¡¡arded for qu-estions slrnilar

to those of t.he 1955 test. 0f the õ1 niarks, 19 xTere assigned

fo:: questions of equal or less difficu,lty tha.n those of the

previoirs year; ancl the rer;talning L2, for questions involvtng

one acloed. dlfficulty, In the algebra sectlon for both yearse

Ð. tendency tc ha-ve the slrniJ-ar questions in the så.me order

lras noted, For tÏ.rree algebra questÍ.onsu u'or.th l0 rnarksu cì-e*

tailed. explanations a-nd checks hac been given in the text*

In one casee the text and. test questions were identical;

ln a.nother, the te¡st question was easf er; and the thirc3,

differed only as to signs.

Both the 1955 and 1956 geometry pâpers carrieo problerns

necessitating the enplo;rn:.ent, of the sarre principlesebut theÍr
applica-tÍons varie,r Ln bcth tests" !-or a pupil depending

chiefly on a gooC ffi€rlcf$, propositions ín qr-r-estions 6a e-nd

6b (v',ior.th I2 rnarks) vuould. be easler than those of equal



45

E&B'&E ffi
VA&UES I'0R EACH S,UESTTOI\T T]PE

AT,GEBRA GEOMETRY
NATTTRE O}' qUEST]CNS Tbtal No" ?ota1 ldoa

Questions Value Questfons Value

Sfmilar to June 1955
(a) of equal or

loss dlfficultY
(b) wÍth one added

difflcultY

tr\r1,ì-;v ExPlained in Text I22

l-9

T2

10

10

¿!

4

Totai SolvabJ.e bY
tation

OrJ.ginal
Blank lef,t for

( a ) number

( b ) reanoTi

i\[ore than ono llne
noqr-r-:ii:od

(f

Oa,

R

t)

4IÐ

Total 0r16ina1 5815o
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dífficultyu bu-i requiring ci:iginel_ logical r'easoningu In
geonetr¡t., nine narks t':)êT€ gi-',re11 for tOriginals q11cstions

enta.iling the ii:sertion ln blanks of numbers; sÍx, for. ffllíng
in bLe.nks witli reasonsê

0n the rvhole, the algeb'ra qu-estions fi"ere mucLr easier

to do by írnitation than the georuetr¡r, Ti¡¡o-e.nd-a-lraLf tiries
as ffiÐ.ny marks tvere gÍ-ven in the geometry as Ín the a.tgebra

section fcr !origlnalt problems requiri-ng soveraf,, irrj-iton
sta.ten:ents 

"



CHAPTF.R V

COMP"ARTSON OF THE RESII¿TS ACHTEVED BY GROUPS
!*a.*, rûBtû & mcft, oN rNDrvrDuar

trÞmi\TÏit] Ag f ON QIIES T IONS
Ai{D QUESTION TYPES

Ii!TRODÜCTTON

rn this eha-pter, qu-estions as ciassífied in chapter rv,
will be assessed. accordÍrrg to the average pereentages of marlcs

nac1e b;v pr-r.pils in each gr.ou-p, Using scores of the grorlps with
the highest and. l-owost marlcs, conrparisons will be mado as to
the dÍseriltinatÍve po\'øer of each seciion, euestion, and question
&-__ ^uJ,Pe ø

rurutiillrATÏOi\T QUESTTO]I]S SIIü.IT,AR T0 TÍIOSE t'OR lg8 b

Queq_t,iqnq g¿gl!-tel: Lg !Lo_åg {eg. 1,9-Þj. g]i(l of eq_qal.

less d.lfficu-lty Figu::e 5e on page 48 e shcvrs the averaee

or

marks Ín percentages of three grou.ps of stu-dents on ten Juno

1956 algebra questions, which -\uere símilar" to those of June

1955, and of equal or less difficr-ilty" In seven casos tho

bar graphs diälinished from ttAtl to råBtt to rigtt, Hoitiever, for
three questions (lb, le and lf)s each r¡or"th ono marlcu ttgtÊr tuAtn,

ß3cll was the order,

Quest ions sími1ar to those for 1955 wit.h one ad.ded.

diffi_cglly I'igu-r.o

n:,ade for fou-r Ju-ne

5 a3.so shows tho results

1956 Algebra o,uestl-ons

of corçarÍsons

which vJere sirnil.ar
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to those f or June 1955, but vrj.th one acided oífficu,Ity, In

al] comparisons *t re¿ll, 
'nBto, 

*uctt ord,er resulted..

ft would seeu. that the added difficulty helps to

differentiate between pu-plls at dif ferent scoring 1e¡JeLs u

ÐËAjVIINI{TION QUESTIOI{S FUÍ,LY EX3T,AT\TED It\ THE TH(TS

Figure 6u page 50, shows gr*Þhlcally the comparisons

mad.e for three qu-es'bions ldentical to those fully explaíned

in the texts, and- for two algebra qu-estj.ons identícal, except

for changed- sign anð./ar numberu to exarrples explaineo. in the

textn 0n both propositions (questions No, 6a and. b) and the

factorir4g quesiion (No" ?.a) the pupåIs ::ankod tsArrp *Btq and"

l'ît6ll, For the sinu-ltaneous fractional oquations (qr,iestion 4bu

identical to text exa:riple), *uAtto ttCtr's ff;Brt ilvas the orde r of

merit; and r13tt, tnAtt, lå6ft for the rnotion problem (No, 9b).

ORTGINAI QUESTTIJNS

Questioqç- ffgp¡.;gå f i]lÍ-qg. 1E þla'+ì¿s coråqct_ly

Figure 7s page 5f , r"A./erago ïvlarlcs ín Percentages of lkrreo

Gi.ou-ps of Pupils for FÍl1ing in Blanks Correctl;,r for EOriginals

Geoirietry Q,uestionstr Índicates that the bar graphs dfmínished-

froi,i ltAtl to !frgir to nc¡l for each of the eleven questions in*

voLv ed *

=Qgeqtj-qg-s_ 
reqy+.llFg rqore than o_ng ïLllitte_n

Figure Be page 52u concerning original quest'ions

statenrent

lnvolv ing
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ltlore than one turj-tten staternent shovrs tleat invarl_ably all
gr:oups iract less success rvith the g eoüretry than tho algebra

items of tiris typo"

For algebra qu_estions 2e and 4a the or.cJor was the

usu-al- [?411, årglt', llct?ê However, the area problem ga l'¿as an

exception to the ::ul.e u for ttgn 6r¿ an avera.ge mark of J-,9/6

higher than llgtl u The rvriter wondered v¿hether. ihis lóne

exception to the o¡:der found for original proofs nright have

had an)¡ connection vøit'h the fact that ehi-ldren are taught

frour G:rade VI up to fincl tho area of tr"iangles"l

In Figrrre 8c page 52u one also notes the u-sua1 ,*A,,, ,,Bnu,

lrgH order for thegeouietry questions, excopt for construction

qu-estion 7 (ruhich requ.irecl a clescrilction and no proof ) on

wirich, on the a\rerage, trçtl pu;oils got n"Zf," $lore than llgr$,

Qgnglgsjçf- {Sg- :,-o{åßigål-t qu9stip-ns For original
questicns requirirg more than one statouent there vr¡ere tv¡o

oxceptions tr: the l$41t, tû3rÊo Lt6t! order A@ oneå tl:e algotrra

problen on areâ.; tne other, tho geometry eonstru.ction questir:n

for which no proof was requiredo

For ti:e thr"oe groups of pu.piJ.so al] or"iginal geolnetry

questions requiring sever¿L sta.tements v\rorzo harder ihan any

of ihat type for algebra., ¡to" rt4tt ancl t&Btt pu-pits the blanls-

fillin65 geoinotr¡i questions lvere the easiest. of Ð-r1;r ey1*inal

I
(Tor:ntc;

Gu-y T, Busli'el1
Ginn and Coø,

et a} Llv ing,
195J.) p,256,"

A::lthmetic Gracre Slx
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gecnietry on$so 0n onLy tv'ro bLantr-flJ.ling Íterns were ßtAtt ancl

erg[e scoros inferiori to those for sotrie o.r:iginal algebra

questions* The¡t lrere geonetr-y question gb (on nropo::'cion of
triangles) ancl. gecrnetr¡i 5f (vuhich aslrocj for onlJ¡ ono reason

bu-t requir"eo- more). Gror;¡: tt0lr in adCition to ürese two

exceptlons, had lcr,¡er" sccres .for Geornetry No, 5c, 5d and seu

than for soÍie or.igf.nal algebr..a questions,

Conclusioi: fof +11= tyfeÞ. Tah]e Xs on pâ"ge 55, Ís a

sr-¡mmarization o.f resu"lts o.i conipa.risons made between the three

groups as to percentages of riia:"ks received,

the order cf rierit i!-as usr_ra"l1¡t; f ir.r:t, t,A,t; seccnd, *gtt 
"

ancl last r?çlru This held for 3o oi r,he sY qLj"estions" rn 'i;he

20 al-gebra. quest'ions tbere vrere 6 excentions to the s€quenee@

Hor,'iever, when the !7 geonetry items wero considereil., thore vras

onl;r one exception:- constru-ction problem (no proof requirei)"
Onl"y 2 of the 7 exce'ptíons occu-r'reo iir the 18 originall questions,

0n 5 of the qu.estfons rrgrr did better than tt¿rt. but onl;, on Z

itenrs did tt¡tl excel trgll"

On the whole it. would soerl that geonietry raiher than

algebra, and I orÍ¿,inall guestions ra,ther than those t solvabl-e

by írritatíonî, werre aille tc d.ifferentiate between gro'üìls of

varying achieve¡rient. Th.a 37 questions r¡ithout oxce -ption, i¡rere

abre to cliscriri.iÍnate between the highest scoring (rtAt? ) grou-p

and l-or¡¡est sco::ing ( ntctu 
) i in all l¡u.t 2 qu-estions, Tretr'';een the
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SUf{fr''IARY OF ÇO}{PA"RIS0i'{S
r'0R

TAB]r,E X

0F RESL]ETS ON Q.UESTI0N TT?ES
THREE GROUPS

NUNiJBEA
of RANK ORDER

Q,ltESTroN Tvffi quESrroNs t?A$e$ct{ tÊe$e$c È$ ¡r tP nll r:f.åg Ug.lJ

Saifle as Frevlot:-s Test

Eqr-ial or' ]ess diffieulty
( algebra onl¡r)

Added. ÐiffÍcu-lty
( al"gebra only )

Explainecì in To:ct
Á,1getrra

( 1br 1.e )
't 3( 1f#)

4

r 1( ebtÉ) t(ab#i

2

10

u

2GeonetrY

TOTAL SOT,VABE,E BY T1!]TTATTO1\ 19 I4 4 ].

0r'iginal

Nu¡nJ:er ln bLank
(georrietr"u only)

Reason fn blar¡lr
( geornotrJ onl¡r )

i[ore than one statonrent
AJ-gebra r( ea#)

T8gÁ8, ORTGTNê@

2

Georrie t

TOTé]: AT,GEBRA

[oT]in GEOI\äETRY

2a

T7

I4

16

5 i-

1

GRAND TOTA3, ÐU 5

fl; Figrt-re in braeket ís question nu¡ril¡er"
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srgll groì1p and t86tr" in åLi but 5, betvreen tt¡tt å"nd ttglt"

DISCRn\üIiilt\TIV¡l poi¡lER Oi,- QUESTIOITiS Afi JTIDGED BY rrArri & rt0r¡ R.ESUI"TS

It ha-s been shovr,n that pu-pils of School. District l{@o I

vrho in¡ere taugtrt by qu-alifieil teachers outscored. pupils trainecr

by Perrlit Teachers on every co,ûiparison nadeo To reach a Ce-

cision a.s to the d,iscrírrij-na.tive potr'ter of each seetlon and each

cu-estiono a percentage figure will be found by dividing each

å.ve¡age râ1¡,r score for ltote b;r the correspond,ing one for ll¿tl,

A. percentago of 63ø47o was found. for the algobra neâns¡ and

58.L/;s for the geotietry" The pereentage figures for eaeh

question are listed ín order of sÍzo in Table IiÏu on p{r.ges

5? and 58, It v'¡il-.l- be noted that the smaLl-er'the percentage

f igure the greater is the cliscrirninatíve po\/Êv@

{Utl.q 1956 t_est itejnq sirr:ilal to Þg:g þg Juåe 19Þ_Þ_

uTittr one exeeption lrCrts score s n¡ere at l-east 7bir" of those for
tt¿Ûl on aL] cluestions worth one rnark v;hich ïrere siltilar to

those for the previous yoâr anci with no adii,ecr d,iff iculty" The

exception \¡/as question lC ( on cornpleting the sou,are of a

trinomial) on v;hich nCRt clid Ie-qs than one-third as v¡ell as rt4lt'

Of the itens sirrilar to Ju-ne 1955, tÏre one v,¡hich cis-

crirriinated nos'L (L'&,7i)L) between tire tlvo groups of pupils i\ras

that on rat.ion¿r.lízing a denoniine,tor with. tioro surds instead of

one Ð.s in 1955
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0n qLlesticns sirnilar to those of the previou_s,Iu.neu

trgff, orr the å.verâge, d-íd- over tro¡o-thirds (72,9,/"') as li'e]1 as tt4ll

Ort iteyrrs with no difriculty added for 1956" Qu_estions vr¡ith an

adciec'l diff icul-ty, ìororrght ncH seores to less than haLf (44,4í,1)

of those for lt4tt"

qËS-el¿gpÊ. fuJly gåElgjnecl iq -r!.q le¡t-¿ TabLe Xr¡ pases

õ'l anC 58, I'hows that the proportion proposition yielded a

ciecÍrJedly greater dÍf f erentiation (44,7i|" as opposed to 69 
"9,f")

between trAffi ancl- rtCtç than dLC the prOirosition on the cyclic
quadrílatera]* For qu-estions ful1¡, explainecì in the te:etsu

the s'lgebra dlstance, rate, ancl tirie p:.obleriT p::oved the ilosû

d iscriinínat ing ( 3e 
" 

Ðíá'i .

Oqi*gi¡Al Au_qp!+-ojlg Table XI, pages 57 and 58u sho.ws

that geoiîetry qu-estion 5c (::eqLr.iring ttre reason r¡Tangent ehoi:d

anglo equals the angle in the aLternate segmentjt) was 1:y fa:'

the most discri¡iinating Ítern of anlr on the testo t¡lclt seoros

Trere 5.5/o of llAtts on ihÍs itemu l{ext ln order, with 28,8"/,

eacire cÐ"Íìo tv'¡o r¡'ore questions concerning circles¡-
(a) 5d requirlng the reason gngles in the

same segrnent

(b) B requir.ing ulore tha-n one reason to provo

that two chords r,¡ete equal

Ei-ght ouÌ; of eightoen lor.i-5inaIl questicns concerned ci::cles¡

four of these vv-ere the most clissriúiinating o.f the original
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j.teuis wítÏ: an ä.v€r:â.go 24,8'i5 o.s opposec to 59.Bii f ar aLi-

origineJ- qiìêstÍcns and 58",5:Í; for ¡rll- origine,l ggg.lgrry.

qu-estions 
"

Geo,:¡ietr¡r question Ia- (vridth equa-ls aYeÐ. C,iv icled b¡i

total leng-r,h) HaO p::actica.Lly nc discriurinative povíere (97 ,5iá) "

Other_ comT:arisons Because the geoii;etry soction is

heavil¡r vreigh6O v¡ith origi-nal questions (va}-re 38oþ a-s opposed

to 9iÍi fo:: algobra), it was irrpossible to na,ke vallci colû-

narisons regarding total r.e-l:i{s on I origina}l questior.rs for'

algebra and geonotry. However, the three rirost discri¡rrinatÍng

georüetr¡r questions õco 5d a.nd I (r=anks Ie 3b and 3}¡ ) rrr'ere a1]. of

the! t origina-l1 type" Érll- three concerned circles ancl tr,'v-o of

them required the fil]ing of a blank vvith a reason" The

three most discririiinating algebra questions v¡ere concernod

t¡"íth S

(a) rationaLizing a denomin¿to:: with two surds

(rank 2)

(b) conipleting a square (rank 5)

( c ) distance, pate, and t i'rtre problenr ( ra.nk 6 )

0f the fivo least discrimj-nating geometry iterns, four

(ranks 25bc 25bs 27 anri 37) r'equired tl:e filling of a b1a,nk

with a mrr¡rberå the fifth.e disc¡:in'ina.ting rank 36u (vihich was

a construction o.uesticn) oid not require a p'roof " Ranks 28 to

35 l'¡ere aLl algebre* qi-iestions of various typos*
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1'o find the cliscrim-inative poï/or'of ea"ch question

'u),-po, tiee tot¿l- average n;arks for ttAlt vder"e divideo bit the

eorresponiling toial- for !i6t? o The quotients ín per'centagesp

listod Ín order of increasing discriinination v¡ere;

( I ) t oi:iginalr geo-,letry questions requir'ing

the fi.Ì-ling oí a blank with a nurnbor 78 
"A7¿

(2) questions sinrilar to ihose for the prevíous

June, and of equalB or less, d,iff iculty 72"91;

(3) qLlestions sirnilar to those fulJ-y exnlained

Ín the texts

( 4 ) r originalr questions requirin€ì ríore than

one staterrrent

?0,27;

60 "6/;
OCr s15/o

5L.9,9!"

a) Solvable b;ø initation 65"?7i ¡ ôriginal8

b) Algebra 63"4% GeonetrY

( a.) algebra or:l;u

(b) georrretry only

( 5 ) I origi-nalr geornetry que st ions requ-iri-ng

the filling of a bl-anlt vvj-th a reason 45'2'-/'

(6) questions siniilar to those of the previous

June bu-t wlth one aodeo diff iculty 44 'Aib

çonclusion For th.e Ju-ne 1956 &[atherriatics Íestu tho

folloiring question types harJe been comÐared l-¡ith the result'

that on' the average the second rrentionel-' in each ca.se proved.

to be rßore d.j.sc::iurinating;

59 "7iL

58,t/o
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c) Nr¡nber in blank (l-east dis- Reason in blanlc (seconcl
crirnine.ting of al-l t,vpes J 781' most discyiniina.tirg

type ) 45"2i1

ci) S j"uiila-r' to June 1955 ?2^g% -Sarûo v;ith added dif fi-
culty (most discrirrtinating
of a1f types ) 44.4di"

e ) Geonietry questions not Gecniet:'y quesiions coïl,-
eoncel:nlng the cír'cle 68.8?b eerning the cÍrcle 5163T6

E¿].SY A].]D DTF'T''TCULT QUtrSTTOI{S

The investigator defined an eâsy question -ior âny

group âs one on vr'hich that group scored SÐ/i of the possible

marks; and a. difficul-t questicil, less rhan 71ft,

Easy questions Aeco:¡:ding to the deflnitÍon ¡he

following questions could be considered easy

( a) Algebra- qu.estions sili¡ilar -r,o Jtrne 1955

(14 in a-11)

Ja - nAu y gg 
"ZíLEZ 

ftBr! . 84,g,42 o uçrr , 75?[

Lb - rt4rÈ, az "9f"; 
f'egtt, Bg 'vil"z ' 

*çtl e ?3 "L?(

(b) Exariiples full;r explai-neo' in the texts (5 in all)

Algebr.a 2a - ûlioitt 89,î7oz " l¡Btl, 80 '2/,r' å ÉÏctr , Yr'7îá.

(c) s 0riginal? geon:etry bLank-filling questions

(LI in alli

z rrAtt B Bg,B/;z 3 t*Btl u 7i3 "4i,á3 
tïcur p 69 *36io

ba- ntA* , BtL.2'llz. FBrc , 69 ,8i'03 trcrt , 57 "77:

bb- nA*¡ aa"Lf;z. ftBÉ, g0 ,|i,;z i ftCtr s 69,.2/,
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bd- '*Att , ao "a7; " 
ltglr , 7 5 ,4,ii/o3 ** c" u z5/"

be- ll4rr , Bo #iíz " r'tgil , TEic; " ct* u zg "5i,"

( d ) I Or.iginall geonietry quesi;ions involv ing more tÏtan

one s'tateüient t7 iil ali)

The highest nark úrâde on this ty'pe rvas 66 
^276

z-,-It v¡il-l bo noted that over BDil af the possible riiarks

woro sco::ecl ¡y "AT on I qlr-estions; by t*Bt', on 4g and by trCrt

on none

Dif f&cui-t cu.e st icns The follovring questions produ-ced.

av et"age

groups

niarks of less'r,han 20i+ far at l-east one of the three

of students

( a) Á.lgebra questioris sirl;iL¡¡r' to Jrr-ne l-955 ( 14 i.n a.I-i,)

Le 6rr&rsp rt,zflLl{g *Btu, :-=,J-y#i a.nd rliçlr, g"6,q"#

ld * ll¿ll, 5Irr,?,o., tftgll, zB *6%g a-nd trC** u :ò 4.Í#
J.i.

6 rn¡ ll , 49 "gi¿. 
ttBtl , EB 

"g/o 
", ancl tt c,t u 7 "!i¡F

(b) Examples fu.11-y explaÍnecr in the tex-',sr (5 in 4.1-ì")

A1gel-rra gb - tß 
Arr ¡ n'Æ a t'B'n , J.g .Iy'o# a.nd tt 

Ct¡ p
41.¡ - ^iITLt ø ði,o

( e ) î Ori-ginalr blank f il-ling geoiiietry questi-ons ( It

in a.l1- )

5c - r'r:¿tt u 69 
" 
? %E trBlr n 5? -J-'þi tsctt , S.A7;!i;'

(C ) I CIriginalt c.u-es'uions ÍnvoivÍ.ng nio::e tharr orre

sr.atenent (f iþ al-Li

Georrietry 4 eî¿tr, 38 ,4'Ái t'Bo, 28,Ai:íg " coo, 14 ,6/l'
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Geo:r,ei;r.;- 7 nta", 2B "Qili 
l'BB u ]9 .Bf ;'u c'* u 25ií

j.! li
Geol.etr.;i I tiAtB B 24 u}'/c" ttgtl o 7-4' .8'.i;"" " l¡ clt ,'7 "7'¡n"

.LL1i _," It rn¡ilj, bu nctE;o that i-oss than one-fi-f'bh of the

possible marks vrere scorecl by $Ê/1m on oril)¡ tv'¡o

qri-estions; by l*Btle on t! auestions; and by ltctr örr ?o

Ccnclusion Ta'lrlo T;fl:e pages 65 and 66, lists a"11 iterts

ci-assif ied a.s eâ,sJ- er C-if Í'icu-l-t .for: eacLr separe"t,e groì-l-p" i'io

qi-iesiiorr vtås easlr fc:: Grou-p ltgtÊ e-nd onL,v tl"io questions 1''Iere

ha:rd for' ttAtt (algebra- l.c and 9b) ir.hen the totaL nur:.ber of

ea.s¡r and dif ficul.t qu-estlons for each grotr-p is consiclered the

u-suaL lr¿tt, teBtn, ttcll orcier' of mer j"t resu-lts *

RANK ORDtrI OF DIFþTCTIf,SY FOR TNÐTVTDUAT, A.{TESTTTNS
at[D Q,UESTTSN T]rPES

In-brociuctio4 Using the

r¡iaCe by pupilsn questions anci

a.nd corça-red as to difficultY

avGrâge percentages of rna::ks

cr-r.estion types v'ij-lL be rankod

for each group"

Ing-i!j.du.a1 Quesiigns In Tar:l"e XITI:r peges 67 and 68t

are Listec tho 3'7 questÍons aceo::ding to th.e ci-assif icat j-ons

outlinec.L in Chapter, IV totethe:: vrith the ratf"ng fr:oiri the

ea.siest to the most cif f.'icult for all- three grotlps6

The folJ-owin.g ouestions lrrere rankec âúIong the eigiit

ea.sies;t for a-l-.1" three Sror,r.pst

rllgebra- La- * ttHo* i:rtich gr=eater is 7a{- 3b - 4c than
3a-21:+5c?t!



TABI,E XÏÏ

qUESTIOITS FOUI{D EASY OR DfFl'ICU],'f 0i\ BASIS 0l'PERCENTAGES 0F
]\III.RKS SCORED BY EACH GROUP

c

65

Algebra l.a.¡
ìlb"

roJ

ldJ
&

^tr¿Ð.

6$+
!

gb t'

Geor,r.etry 2ob
_os
4

-obba
ob

5b

bcob
ob

5d
cb

EaUV

?o*
os

I

Easy

Ea-sy

lTard

EasSr

FIard

Eas¡r

Eas¡r

Easy

Easy

Easy

Hard-

Eas;r

Hard

Easy

l{ard

_Harcl

Hard

Ha-r"d-

Hard

Hard

Hard.

Easy

Easy

Harcl

Hard

Tots.l EasY Qu-estic'ns
Total Dif f icult Questlons

B
2

&
t7

0
7

T

obe
OS

questlon sfrnlla-r io Ju-ne 1955 (* s ad.ded difficult.y)
ou6stion expi-a.i.ned ln tex,tr'orígina,l! blant< filling item
I originall questíon roquirÍng several stater¡ients
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TI+BXE XIl Contlnued

cBA TotaL

Eas¡r quest ions j

i+
1,

ob

os

t)
Ér

I
I

o

I
5

4

0

a'

t)

0

Ðifficult*
Guestions 1'F

IZ I"

/l

I

1

4

J!,

ú

2

1Ë+ 1

1
.7.

l-
.L

I
o

j

J+
t
ob

oÊ

/fAlgelrra qu-estion No" Ic
z Algebra qr.restlon No* 9b
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TA3Î,8 X]IÏ

RANKS AS TO DT}"}'TCTIÍ.,TY OI+ QI]'ESTTONS9 tr'OR AT,L TFIREE GROUPS

ï oJpsrrct{s soLVAEl,E By rivirr¡\TroN

QITESTIoN TyPE
QUES'IION

NUi\,I8ffi,
AIge Geo*

RANKS
$4ll llgll ru crr

.É\ø Slnilar to

1, Equal or
cultY

Juno 1955

]oss dlffi*

2u Ono ado.od difficultY

B Explaíned. in toxt

2
3rl
õ1
I

2B
25
23
I

24

22
19
DN

2t

4
26
35
15
50

La
1b
le
1d
1e

i.f
4c
5a
5b
I

2b
L;

7

2a
41)
9b

4
1'

37'
28
15

uÙ
õ0
z5

eå
'l cl
L¿

12
18
DO
HV

16

2
22
36

6a 26
6b 26

2

rz q-
L'tJ
zì

Õ

o4
9Ã
15

7
2t

20
19
34b
t4

4
IL)
,io
16
25
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IT

TÁSIE XTTfContlnued

0RrGIjifAÃ, QUESTTONS

OUES,TION TyPE QUESTTON
NÏll'tBIA.

A1g, Geo*
D ¡t 1\T 1r' Crlrttr!ttù

ClL

A* BLank for ansiller

1" Nunlrer requíred"

2 u Roa-son required

Bo Othor thau.

1
11

tr

I
27

1û
b

3r/
27
18
29

1a
1b
2
3a
5b

5a
5TD

5e
5d
5o
5f

11
TO

eå-
27

5
.l- r-,,

L0
^atlã

?9

12
I

16
nIoÊ'

11
20

blank filling
Ze
4a
9a

t4
18
Lrt
32
34
36
Ð()

o
I

14
5
I

20

2t
yr
?4
32
64

51"

22
12
T7
32
2rl
34È
50

¿J

,7

B
o



6g

This v¡as equ-ai Ín difÍiclr-lty to a si¡rr:-Ja:r

qi,r-est,ion oí ir:ne 1.955"

l'ã Atl ra-nlt u 4 ", ntBl* p f, ; tt 
Ct* , 2

Aigeb::4. ih, * t$Eval-i.r.¿.te 
^3 ,* Zu-z + L t¡¡hen a. equ,a-lsr - 2\'u

This questicn v¿as si¡:ii-lar to one for. Ju-ne l-955"

Trl{tt ra.nku 7s tlBttc 23 ¡tctÊs s

Algebra 2a - rtlractor ax - by * e.y * J:xtÌ

In the text, a.lurost a fu-i-l- page is devoted. 'bo

methods ano chectr: for a qu"estic,n id,enticsl

except for tvro signs"
lr4n rantrru 2i rlBtrs 4iItct'p 4

Georrietr¡r 5b - Á, given stateraent reqr-rir"ed- t,he roasor'å

ttEquaJ- å.rcs su-btend ec:ual chcl.d-s¡?

It6$É 'rart]r- u ).", ttBtu , 1 ; t* ctt , €,

The foLlal',¡ing quosÌ:Ícns vr,el..e ra-nked a,nong the eigh'b nrost

oif ::icu.lt qure-sticns for all three groupsc

Algero::a. l-c ¡¡-2n i 5 n-}ç

Th:îs questror, l.*" sÍiLrilav' to one for June

1956 with no added difficu-1i:y.
eãgÊt ra.rk u E'l t tlBtt s 37 i lt cte p z3

Algebra 9b - i& ;r man tr-avelLeci fifteen miles at L
constant ra-te, If he had trave'lled
two mii-es per hou:' fasters he v;ould- have
gor.\e the salrje distance in t-wo houc.s
less tlrrre' if'üha.t v¡a.s hís origína-l
ra.te of travel?t!
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Although a Írorê dif ficu-lt ez,arrple had been

expla-ineo in the textE Ðo i-r,or¡L on the ent'ire

paper p.r:oveC to be noï'e d.ifficu"lt than this

moti"on problen,, rrihÍcll requr,ired 14 steps f or

å. rct|; stu-dent6

tn¡nrr ra.nÞ, u 36' ttSrt u 35; tÌCl,tu 56

Of a-11 algei:ra íteros, thls questlon had the

highest pereerrta.ges of stticlents in each grou-p

faÍ1Íng to shom- a.ny vrritten atteruFt' The per'-

contages vrrer@t ßt4rr s 26'â7"3 otBto, 42'9% and-

t* ctt p 26 ,7ii"

GeOnLet-r'¡r { * a problerq invol.Ving the area of or/€1"-

lapping para.llologrsris and t'riangles
tå4tl rank, 321" ßBer 3.23 ll6lt, 32

0f all geoi::etr¡r items, this problem had- the

highest percenta.ges of stu,dents fa-il-irig to

shorv a u'ritten atì,enrpt, TIre peT'centa-ges

VìIef e !

itArt p 22 . 4fa 5 ti gtt , 42 a9% rn6 tt çr* , 38 ,57i

Geoletrtrr $ - A. georr'etry proTrlenr required- proof of
bhe equalÍty of tv'¡o inter'secting chords
r¡vhcse angle of intersection v,¡as bisec:ted
by a diar:d.er"

I't¿lt ra.n:. r 35; t*glli, 36: lrgtl't, z4b

Georiietry I * r'bis the niidpoint of a line !N* PE is
para.ll.el- to iVli'í" FI{ is joined" The
straight line EI'G'II cu.ts PN at 3' and
roeets PM produ-eod a"t Ë*tr
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ÞvÀõttêø g'=rytt!+L'vvô FG 
*riG

rl4tt rank u zlo ttgf'& r 3z! ltc[tu 30

Qu-estl-g!. T_yp_eF Using the average percenta.ge -¡iark for

each qu-estion t¡i¡lop Qì-iestion t¡rpes iÍere ra.nkod as to d-ifÍ1culty

for" oac.h grollp (See Ta'bLe XIVe on page 72.)

Difficu.lt t-yge-- All groups fournd original questions re-

quÍr.ing flore th¿:.n one state-inent ihe most difi'icult of â,ny'type"

Var=i.qbiqi'1, LÊ. E-?¡1þ¡,åg. Qq"!-g-eq4. GrounÊ This section wiLl

be con€erned v¿íih âssessir:g 'bhe attou-n1- o.i variatiorr betv;een

gr'oups in the ranking a-s to ciif,ficult¡r of questj-ons a.nd

ques t j-on t;rpes n

$lgeþra gu_e_stigns Tn orrl¡i 3 a-lgebra questions was

thor"e a varÍation of l0 or rnor¡e Ín ra.nh order of d.ifficulty

betv,r'een the three groups. They' x''tereg

lf -lrsoLvefarxg T* bx-c tt
!B 

X*'

a questlon ea-sier than a sirui.l-ar one for Jui:e 1955

tl4tt rank, 7zE t*Bt*, 281 'uctt, 23

gb* tt-1,'a-e.to"*3* 
f 

!r

On the LgSS test the siurilar iter¡r u,¡adt 8x4 - 2'7å

li¡¡lt rank6 tZE oB'u, 22g *c**, 20

4b - The riiethocl and checlc for this identical sírnu.l-

taneou.s equ-ation qu.estion haC 'oeen denlonstra.ted-

in the text"
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TABî,8 XIV

RANKS AS TO D]1ïI{'TCUN,TY OÍ'QUESTTON TYPE,Sg FOR AT.L TI{REE GROUFÊJ

RANKS
SUEST]ON TYFES

SilM of

Alg* Geo* n¿ll ÈrBn !tC& tug
tt
il¡BtLllCtl

Simll^ar to Ju-rre 1955

Equal or l-ess diffi*
culty104329

Oneaddecldlffleulty 4 3 4 5 I2

Expla.iriec)-inText 3 2 5 5 3 13

TOTA&
i{o u

QUus-
TJON

I origi.nals

BIanks

Numbers

Roasons

Staterients

522L5
6L146

3466618
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tsAlt :t"Ð-!úrs 22; ttBut u 26i ttctt, lg

qugrr,.etÊy gueslions Tn georretry there rrere greater

varia.iions in ra.r:kings as to oifficult),' of qu.estions than fn

algebra 
"

. Fíve of the såx questíons inrrolviry fiÌ]ing in ble.nks

vyÍth reâsons for given ste.tenrents r¡Ìere for¡-nrl relatively rnore

d:"-fficult fo:: pu-i:ils of Pernrlt. Tea-chers than of fu-L1y qua.lifíed

teach.ers" Three of th.ese r,,'¡ít.l: a va.r'ie.tion of ten or Tiroro

(together witTr the rea.son requ.ired for each) vøereg

5c - e0hord ta-ngent. anglo equals angle ín alterna'be
s egÍ,rentlg

tt¿tr rarr-]r, 14" t$gl?, 16. ¡tcn, 37

5d - llAngles in sârrie segrirerttr¡

r¡ A1$ rank, 5., ttBrt p 6å; tt 
Ctn , 27

5o * ÊîAngle in seirri*c:Lrcle equ,als 90o,¡Ì

1'e4ïu ra.nku B; ttB*, 11; uctt, 18o

T'wo other qu"estions lvith docidoCr varia.tíons vrereä

la * ssA rectarrgle for rrhich the area and tl'¡o p* rts
of the length l"rere su,pplled, and for which the
wåoth vrras requirecl"tr

tt.at8 ranlc, 11i *tB*t, 5; t'ctt, I

6a - The pr'oposition on the opl¡osite angles cf a
e;rc li c quadrÍlatera.L

ffiA$ rar:k, 2õ; ttBer p 15 ; 1l gll u 16

Question tyges 0n

varia,tion betv¡een llAil

eveT.age, there u/as practical.l¡t
Itg$ pu-piis a-s to the relative

the

and
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C-if i'ic.Lilty of va.r.ious qu-estion t¡ipes " The greatest variatiou

beiv¡oen r*Cll anii othors was found¿ ln Iorigina.ls geori:etry

qu.estions -requiring a reason for each given stateqrent' ThÍs

tlrpe r:ated the easiest(fable XIV' påge '72) fo:: pu;oÍJ-s of

fr-rl1.¡r qr-r"alified teachers ano in the rrore d-ifficu-lt half

for those of Perilit Teacl:ers.

In Ch.apter IVB page 34, it,¡¡as stateo that for'students

v¡ho dei:end on rneíior.izing rilathern¿-tical- rrles v"ithou.i under"-

dtandlng, a sr¡ia.fl change Ín a question (such as substitution

of a- fila.ction or' â sr-r-r'd ,for¡ a, v¡hole quantit¡1, ol: a. binoniia.l- ex-

pressj.on for a 'siononiiaL one) e'ê.n w!Ð.he the sohrtion Íiore diffi-

crr.lt to porfonn* Both ttBßr and eeC¡¡ puplls fou.nd, questions

síri;ila.r ì;o those of June 1955 of equal or less difficu-Ity

( fiBn âv erage u 52 "Tfoi 
t¡ Ctt ¡ 42 "4i'ù ea s ier: than s itr:iLa.r ii;ems

with one addei dJ-ff iculty ($üBNi a\terage, 48$fi3 trCtü¡ 2,8,67i)'

Hoï¡evere l$4ll stu.dents scorecl on ihe average 6"Afr norc on

questicns vrith the adaeci dÍfÍ'icult¡r than on those of equaL

or f ess dif f icrr.l'Ly ( av erage 5B,l% corrrpareci to 64"ïiio) " Ono

riigh'i the::eforo suspect that ei-ther rÌ4il stu.dents depended

least of alL three groutrls on rl-L€úrorized nathematical ru.l es

r¡rithout understanding, or the;r,' had. st.u.clied. sueh questÍons

with ad-ded- d-if Í'iculti es'

u L.llU r' CoqnægrisoFq The three factoring questions,

e were arrangod in íncroa.sing order of difficultyNo" 2a, b and
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for g::or,:,ps Tri¡tt and ttCll as liero the -i;i:ree equ-a.'ùion qu.estions

irJo" 4a, b ani ee

0f' the tt',ro trerba.l algebra Ílrob]-errrs i-he one on n:otionu

]iio, 9b, we.s ::rÌore dif ficult than that on area ga" Possible

roÐ.sons for' the clifferential in rank rnight have beens*

I, Area of t,riangles is tau-ght f::or¡:, Gra.cje Vl on"

2" Area- pr.obl-ems a.re easierbo visu.al-ize than m.otion.

5" fn t.Lre rnodel ca"oer the area ;orobl-eri:i reou-ired,

11 stepsS the rriot:i-on, l-4,

0f a1.1. fou,r' original geori,ietr;., qu-estions requ-j-ring

rrore than one staterient, qu-estion I (the cnl¡r çn6 of the

foui: involving a circle) Ìvas the nos-r, ciifÍ-icu.li for all

grollps @

c0i'icLUslroli

Tabler X\re on påge 76u list,s ou.tstanaing e><:inlples as

to di.f f iculty, fo r quest:ions a.nd qu-estion f ;'pes " Both grollps

of studenis 'La-ught by fully qualif ied teackrers f ou.nC. the se.nie

questions olr qLi6stion types esrs j-est or ha-.r:dest, excent f o:: the

ea.síest al-gebra qu.estion and al-gebra type, 0tl:e¡' than finding
I ot.i.ginalt q,t"st:ions i'ritii riiore than one staienient flost

d-if ficult, ,oi-ipi 1s of Perrriit Tea':he::s hao iif f'e;'ent ratings as

to 'bhe easiest arrd hardest' ouestions and qu-estion t¡ipes '
fn algebrau scìrolars of qu-ai-ifiec'l toa.chers found

gr:-ostions expJ-air.recì in the ter.t rliost d"ifficul-t" 'llhe easiest
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EASTEST rll{D Iti0ST
Oi{ BAS TS

SABÏ,E XV

ÐTFIITCUL? QUESTTONS fu\D QUESTTON TYPESg
OI; II¡]'IK CIP'DiA FOR E¿ICH GRÛUP

tt ,r ltft trBm cecrT

QUESTTONS

Eas lest

Á"11 'bost

A.lgebra only

Geometry only

IvTost Difficult

"q11 teet

.å.lgebra on1-y

Geoi]letry oniy'

QUESTTON TYPES

Eas iest

.{11 test

,{lgobra onl$

$eonietry onJ-y

iviost Difficult
All texi
.Algebra

Geo,

A1g.

o. B rR,

r+
OoB'R 

"

O"S"

T

Geo 
"

A1g"

0 'BuR u

J

o"B,Ru

0oS"

I

Geo u

Geo 
"

0u8.1{"

T

o.B,No

OoSr

r+

5b

2a

5b

1a

la

1a

lia

9b

5c

5b

1b

5b

1c

1e

I

1c

l.c

B

_-Gq-o+q.!,{y-gå}x-*.----.*--9"Þ' - - o.Þ, ""9_,F,_*KEf J e Sinilar to June 1955 ( + s Adcled Ðif Í'icult¡r
0"8*ã Origínal Blank F1]1ing (Rø Reason IT æ liu:rrber)
0,S,ã 0rigina], Requ,iring More than One Statement

T ã Expla.ined in Text
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for. pupÍ}s of Pernit Teachers rJ'ùas this i¡rpeg bu-t for inBtt

stud.ents, questÍons sin,ilar to those for Ju-ne 1955 \ry'ere

easiest; and- for ßtA$i, the sârie type but v,'ith added diffictr.lty,

Perhaps ttCll sturdents spent more tiære stud¡ring text e:<a"inples;

ancì rËBlr, the test paper fo:: the prev j-orrs Ju-ne*

Table XVI on page 78 u Lists the outstand.ing exauples of

questions and euestion t)'pes aE to cliscriririna.ttl e povyer betv¡een

groups $t4ll and rrClt@ No eonnection could- be fou-nd betrn¡een

discri¡'iinative porl,'er ànd valu-es assignecl to, or nurrrbe:: of steps

reo_uired for, quest io ns 
"



TABtrE TVT

QUESTÏ0I{.!Æ\TD Q,UESTIoN TiaPES DfSCRtr,Ii{ATI}TG IVTOST ÂtüD T,EAST
BETIffEÐ{ GROUPS IßAII AND TTCII

QITESTIONS QT]ESTION
ryPES

&east ÐlscrfurÍnating

All test

Algebra onlY

Geonietrs onJ-5r

Most Discrfu¡,.inating

AlL test

Algebra only

Geoinetry only

Geoo la O"B,N

Geo' 5c J +

1b

1a

5e

t
ooBuN"

r+
O,B,R.

KEY

J Ë Stmflar to June 1955 ( + e ACded Difflculty)
0"BoË 0rigina.l Blank-fiJ-ling (R * Roason N s Nurnber:)

ouS.g Original- Requiring More thgn One Sta"teruent

t 3 ¡xpteined in Text
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SL-l'U\,ir\RY Al\D C OI{CIUS rOi\TS

ffiHdPTED r¿A$ c'TIIDENTS

Frorr ,School I resrr-ltsu it might be a.ssruned that had

¿11 $t410 Gr.s"Ce XI stu,dents ¡.'tritten ûhe ju-ne 1956 r:ratheirLatics

eXamin¿:_iion: *

(1) probably no exenrnted lftArr student wou"ld have

faÍi-ed *

(2) f ev,i, if a"rtï¡ vrou-Icì h.a-ve had scores in the

lor,;er-half of the range for. the total- pop*

u-Ia t ion,

(3) on the aver:age, the Ju-no ma.r.ks for accredited

pu-piIs riouid. have been a.t the ver.y teast 9f/"

hlgher than their. actual scores on the ChrÍstrnas

a.nd. Easter tests,

QIJESTTOT\I 1YPES ON JT]I\E }956
liÁTliBlii riT IC S H(A}IIN,&T IOi{

Frors the evidence presented ín Table fXe on page 45,

it, wor-r"Id seeíÌ that z

1) ti. stu-dent who hao rrrastered both the exarrrination

for the Ðreviou-s yeâ"r, and -the detaiLed, expla.nutory

exarnples in the text, could have earned a gooC mark

in a-Lgebra"
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2) The georrretr"y ¡;ort:icn of tlte exa'ri.inatj.on (in
i,u¡1"¡ ti'¿tt stl:-donts r,/ere d"ecidedl-;i superior') vras

a nL:-ch better. iest of T'esou-l:cefu_lness Ín pr.o"r:tem-

solving -t,har.r the a-igebra- se ction_.

COlr,iP+l,Ì.ïS0N 0i¡ ¿Vrrilì¿Gll IiARilSi S COr3"ED
0i{ QUES?TO1,j ÎYPES

According to ti:e Last col-umn of Tablo XIVe IiÐ€',e 72u

ciu.ês-uion types ( as .cet out in Chaptel. IV) ar.i:e.nged in or.d er

of increasing scale of cti-fficul-ty !vere3

( 1) I o:r.i"¡¡iiral- que-stions involving the f i1-l.ing of e

b]enk wÍth a. nuÍ.ibel:

(2) I orig j-na"l-t questions invol.vii:g the f il1i-ng o.f a

l¡l-a.nlc vi¡íth a Jìoa.son

(:,) questions sinilar to those of the prev ior-r.s

June te si.u and of equ-al¡ or l-ess, clif f icir-l.tI

(e) questicn,s sir¡ri1¡r:l 'i:cl those of the previcl-r,s ,Tu"ne

r,v:ith one a.dded dif .i,'ici-r.J-t¡'

(5) e:iarüples fr-r-I1y explaj-nei. in the texi

(6 ) I o::Í.gina1$ q.uestions recuiring Tuor.e than one

stâ.-r,eÍìi.ent u

CO]\[PAR I-cOi{ 0r¡ AVE,ìAGIj I!.¡J'I(S
}IADE BY TI'IRET; GI{OUPS

Tota.l Seoqe¡: The orrler o:f nier-Ít was tlAlrte ttBtn, ltCtt

for: all. coio.parisons naa.de as to total- scor'e.s fo:: algeL>ra and/ar
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georuetl"y, iue, failure ratee per.centilos 10 u 25u 50, 75, and

lû(i* t3Â.rb¡ i,r,ere even more su-i¡er"ior in geor¡letr¡' ¡¡*ta tta
algeb'r'a" For all groups, the geonietr;r section vras moro

difficu-lt than the algebra" Ilot'revel', the med-ia.n pupíl of

tho entiz.* t*41î poi:r-ila.tion, unlíke tt3?t ancl r$çltt, dicl afnost as

well in georiretr;;' as in a.lgobrau

Incl_iv id ual Qp eqJåq_up.

E"å;,- que.stlcns No question r¡¡as easy for pupÍls tau_ght

b]r Per-¡iit Teachers* However, stuiCents tau-ght b)' firll)¡ qu-alifiea

teache-rs got at l-east 80ii of the possible rnarks on the following

questionsa

algebra fa, Ib and 2a-

gegn;etr'¡i 5b.

0n1;;' children tau-ght in Scb.oof Distri-ct I Íouncl the folJ-owlng

questionsr easyg

georiìetrli 2e 5a, 5d a,ncl 5e.

Di$icult qu-estions 0n1¡; algebx.a. c;uestions lc a.ncl 91)

î'reJ'e d.if:flicu"l-t for all.,grou¡:s, r¡rhål,e geoületry qu-estion I vras

difÍicult for groups ttBtt aed ffigtl, Grou,p üBln alone got Less

t..ha-n one-fj-fth of the marks for geoirietry qr-iestion 7, Grou-¡:

l'1;gtî had troäble with fou.r' rte'rÊ qlr-e stiorisi algebra ld and 69

and geoirietr"v 4 a.nð 5c*

Discriririnati.on The 3l qu-esticns r-¡.ithout- oxceirtion
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i,iere ai;.1-e to d ise::iuiinate be'bt';e en ihe higÌrest sco,ring ( tt/\Ît )

gï'oup and lo1','est scoring ttnCtu ); ín a}l bu-t 2 cirr"{ls blons,

(al-gebra 4b ancl geoü:e'bry 7) J¡et¡,veen the iliddl-e sccring (ttFirt )

gi:o"úIt ancl rrCni and i-n a].L bu-i 5 (ai-gebra lb, l-e, if , 9a and-

9b) p beti,'een ttritt and ?'lrgl!* The riost andi least cl:î scriuina-iing

j-tecis u,'ere bl-ank i'i1:l.ing ones in the geo:iiet:r¡r seciion. The¡i

were respectivei;r;*

( a ) Qr-:-ostir:n 5c reqrr'î rÍng the reason, rsTa.ngent chord.

angle equ-als the angle in th.e alt,ernate segirient@tr

(b) Questi-on ìa reou.ired a nuuber resulting froir u-se

of the fornu.L¿r; ividth oÍ rec'oangle equa-Ls atîeã-

divided by tote,l length,

The rnos-r, discrin.inatir"rg al ge'Trra i-teat, Ldo " 6, requirecl a

binon:.i-al cìenolriinator i,¡ith two sr,:-rde 'bo be rat;lonali-zeð,. The

J-easi discr:iininai-ing algebra quesiÍon i,¡e^s I,lo" lb, råEi¡alu-at.e

7.r)
au - 2^'" * L when ¿ 3 2t1'o

î,Íhen the ra.nlis as to Crif .Licu.lty between gl:olr-ps l''rere

Conrparecl, it wa.s founcÌ, tha'L there ro¡as greel'r:.er r¡a-riatr'-on be-

t',Eeen rank or.d e::s of dif f icu.lty on inctiv idual- qu-estions in

geoiretry than in al-gebra"

cli,gs_:f9å_JYP*ei-

Eaåy !ype- For gror-r-irs tt¡îrt and rlrBtt the original

geoïr.etry q'uestions requ.iring 'bhe fill-i-ng of a l:]e.nk -v'¡ith a

1,eâS6ne ríqs the sasiest, FOt' lfi6t* the easiesi i,vas tþe typ



uvhich requirecl a nruribe:: in a bl-¿ink*

Di.t.lcglg !ype_ tror all. three grou-lrs ori¿3ir:a1 qr-testicns

requirÍng rnore tha.n one staterüent vras tbre rrrost d iff icult type ¡

a.nd the geoi;',etry qu.estions of this type pr.oved nrore cl"ifficu-_Lt

tl:ra.n the algebra,

Disc::i¡¡.,,j-nation o-f fyges Using resu-lts of lhe highest

scoring group (tAtt) and, l6l"rest scoring g-r'ou-p ( t'Ct* 
) u question

t;vpes listed in orde:: of inc::easing discririiinative po1¡,,*er

L" ¡ originals geoiiletry q.u-estions requ-fríng tho

fii-ling oÍ a bLanlr with a nrinberu

2. Questions si¡:üila.r. to those for tlie previous June

and of oqual¿ or less, cli.ificu.l-Ly

3, Questions sir-nilar to those explained iü tne text

4 n ¡ o::iginal.f cluestii;ns requir.ing more than one

st.¡rt eütent

5u r o::iginall georiret::;r qu-esticns reouiri-ng bhe

fill.i-ng of a bl-ank with a. rea.son

6. qu.estÍons sÍva:l-l-ar to those of the prerriou.s J1-rnee

br-ri with one added díf ficu-Ity,

tThen the f ol-l.o'¡¡ing pai:es of question iypes v/ore

co.r,lparedu the second meniionecì in ep-eh proved more ctiscrir¡r-

ina t ing o
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So-l-val¡ie b;' ir,iitation 0r':"-.g1na-l-

;t lgebra Geomeir';r

I{u¡ribor in blanj< Rea-son in l:lank

Sílrril-ar to June 1955 Sarr'.e v¡ith a.dcleo cliff ict-:Llty

Gecrnetry qr-r.osiions no'u Geoi-:letrJ¡ questi¡äs con-
conce::ningthe cir-cfe eern:i-ng ihe ci:rc.]e

cOi',f clJls j-Ofi

llxei;,o'beC StudLents of -schooL District jiur¡,ner One:-:-¡--
Fronr th,e eviclencc Ín Sckrool- 'l e the i.rrf elience seerûs bo b'e

that haiì exelrçtecr stuCen'Us of School- Dlstrict i\urtibor One

written ihe June 1956 .tllathe-rrie.tics Exa"i::irne-tion, alniost ü¡ith-

out except.ione tl:eir Scor:es wcu,l-d ha.r; e Telonged in the uþiler

h21f o'i the Jrange for all Gracl.e XI stlidents of that dist::ie'L:.

June f.956 lest lh::-'oi-r.Eh ju-st rnastering ihe 1lÏeviou.s

June teSt, and .+X¿iil:,n1es cie.r¡iOnstrated in th.e 'ueÏts, à stu-dent

coulcl have rtado 31 out of â -sossibte \O'ic in eLlgebra; and Lz

olrt cf 1O'iá j-rr geoliìeIry, Tl'rç-and-a-hal-f tiri,es aS irenJ riie-i:ks

,r,ieï-e given in the geonetry aS ii: the algebra sect:ion for

r or.igi na.J_t qu-t:stion s reCr-r-i::ing seV ê.r€LI statei,ients *

F.er",eti-!lg :fÀf:*¿ oÍ' tire Th.::ee Grou-lJ-s cÍ Q.f'U!Sf!S lilhen

ihe eVei-Ðtgô tìi¿'lÍ']is anO f iv o Ílei'oentile r:s.'tings fc.i: ai3-geì:'ra

and/Ar geoilet::;r 1ïei'c coili:areC for the th.r:ee gi:cIrÌiS, 'ÙllG o¡:'cleI"
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of metit l'vas rlAlls tuEttu tÈCtt irr e'Je?;r iilsi;anr-:e" ;llsc; ç;'j-len

c,Lr-es'lions Tre:r'e grc'ur¡r ec.i as to types, a.n ttAtt, ¡sBite líiCtt ol:der

resu-'l-'Lec-, f o-.¡: eã"oh co.rrrij,ìiì.r:-L.sor,." Ith,e €ìv -'Ld,ence Ill:a-.,sonted f7.oti:

pa,'ire:d alge;b:re, ¿inr,l ger:rle'i;r'y sccr6s wour-l-cl iniicate, tha.t rt¡tl

sÌ;r;denis exceLleci ev e jt .ilior?e in geor;,etry '¡þait1 algebr:a" The

resil-l'ús on cju es i, ic;rrs siir"il ¿-,,.:: 'ì:o thos e of the prrj\/ j-ci-r_s .Tr-lne

fuut ii¡ith one ¡:dd,ecl r-ì.i"f i'ici..r.1ilr f e ad s onê Lo su-spec'L 'bl:a"t tt¡ll

stLident s d-e penc-ì r;d 1e ris t of al-.1 thre e grol,i-il sj ol:ì -rìierrio i:.i z eci

ru_l-es ¡.,¡ithor"r,t e.ncier:st-,an,ìing f or. soh:"t;ion of al_gel¡r'a qlrestic;:t.s;

anc tlCtt pupil-s .itrost of ::fl " ilesr-r-lt.s on Ee')iiretry' ctuestioyts

::eqr-:.ii:ing one:fcå-ì,son for e¿;,cl: p/Ils1(ef', wouliÌ ser=;ii; lç inôicate

th¿t scirola.rs of Pe;¡:¡;ii'l Teachers lr¡¡d rreLåtirleTy liti:1e u-ncìe::-

sttncìing of geori.e ilîJr conceptso fn al-gebra., the ranking of

questicn types for rtBlto andttçrrtr',toir-ld- lead one to infer ihat
l'"øgÍt stu-dents spent relative1-;' rrorre tirüe stu-dy-irrg a.lgebra

ex¿,ìíirples fu.l-ì-;' ex1:lainei in the te.-xt; and t'Et* o a,l ge'r:::a. gt-r-esi iorrs

îor t jre ¡cr ev ic u-s Jllne ,

Discjr'i¡r.,injr-tion of Qgejjiså T;:p.qt The 'Ly,oes of qu.estlons

i'¡hich Ciscriii,inatcä ir"'ost betl';een siu-dents tar-:¡tni; b-r'Perniit

Teachers a,nd 'bi:ose b;i tee-che¡:s cf SchooL District i\iu¡.'rre:: One

( a.) a!-¿ebra. c;r-re si ic ns s irir:l1a:r to tho s e t.¡f the

previous Jr-r"ne 'Ì:u-i: l-rith. an ¿acl<.;r:c 61¡,iiçr,:-1L;te
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(1-rCTts ä.voirage scoi?ei 1¡ias 44;i; tha-t of ÎÍArt 
)

(b) | or.igi,;,a.1r geoii-etr; oLres'ticr:rs requiring a.

reason in each blank (i'!CLls averp-ge scot:e r¡Ja.s

4aii t:nr-t of "Att" )

f'he ," eas'f; d j.scrir:iinating type i',ras 1_he or,Í_ginr:1 geoi,iet-.r:y

ques'bions requri-::ing a nrr-ruber- in ea-cir blank ( ricßts a\rÊ,rage score

\r¡âs ?8,¡i that of trA¡|, 
)

Difi.i.c,,r"1t¿ o-{ [US*, ji_ç¿ llyggg_ A].1" t.hree gr,ouos f ou-nd,

I ot'i-gJ-na-l.l questions recLr:í-ring ü;oi:e th,an one s'l,a beliient the r,iost

d j,ff icu"lt t;;pe, (tu1l ave-r,a.ge, 41t,3itj rr'Rrt, 35,ili6¡ ¿nd *0C", 27.1;r)

0f 'Lhese questions, geol;etr.¡i prclil-ens ì/.reí,e r,o.rc o,Ífíicrrr-lt

¡ tr¿rt âv eria.gee rZ "3ií., 
ttntr, 22,2i/"; a,ncl, fi;ctr e 1"7 "D;i) ì;han algebra,

Bo'¿h filAtr and irtgtt had highest scorÊ$ for fil-l.:ing _bI¿'.nks

:1n geoii,etr¡r xy1¡h reasons (o'i\tr ave:cage , 8O,21i3 ,uBto, ç;g "6li) "
fiCss higire st score, 78 "Oios vüå.s made in f itling in geor,etry

blanks nlth nurrj:ers"

SUGGES lTO NS FOF. F.UIITIfi.E T}T\TESTTG¡lTTi'TiiS

In orde¿" to assess the lrosbible T:eå,sons fcr the

consister:t uoAtt, ltBri¡ ti'Ctt ranking as to me"l;heriLatica.l achieve-

;:rent fo.r: the lor¡er haLf of all Grade XI students in each gr.ollpe

the foll.oi';ing inf orrration ¡,iou-l-d, have been heJ_p.flul;

(1) Re" avera,,pìe fo"r: each group of tea-cire.r:s forl
( t" ) exp e lr i enc e in Jiç)å.i',,s
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(b) nllíriber of subjects ta.ugi:rt clur.ing the i¡ear
( c) Jroal:s of 1:rofessionel- e.r acarieiaic ir.ainir:g

{2) Reo lru¡:ils;
( "-) avet:¿r.é^e in'bel1.igence quotients oi. puÞits in

each group,

(b) nru¡ri:er of stuclents in e ¿rch grou-p i,rho r,,:e,r,e

not pe::ri:rit'i;ed to -w::ite i;jte f i n¿r_t- ex:;rr.i.i.n.e,tions

in their. otr'in sclrrooL bu_t did. so at the Depar.t*

rienta.J Centr.e.

( c ) nu-lriller. of T;e¡¡k strrd-ents in ea,ch grou_p who 
e

on the a.c}lice of ::renibers of the facr:.I.L;r

of the schooL concerneC, d:ì.cl not write the
âs --r,'Lna I exan;inat ions ,

( d ) exe'rlption mar"lcs o¡ r,tgtt str_rclents .

i'r'ihen coilparisons l,iere mad-e of the ffieans ancl f ive per:cent-

iles for algebra and geo-r,iotr¡r, it lvas Íou.nd that vrithor-rt elicep-

tiono the geolìie"brlr scores r,?ef.e lovlerbhan those for a'l c¡êlì.r"¡ -

The l-ol'¡er scoT"es i'iright haire l¡een rlu.e to the fact thai; -
georrietr¡i is Ð_ trlote. difr,icu-lt subject

a-nð,/or
the georiietry section had fevrer= questicns sol_vableby initation

It v,¡cul-cl be intei:es-bing to stud"¡r results of a test with equ,a}

nu:'ribers of a"-Lgebra ancì geor:etry iterns for ea,eh qu_esticn ty,oe,
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Grad.e XT

Tinos 3 hours

Na.me

I

1

1

't ( j ) SoIvo for. Ir,ia

¡\PPENDTÏ" C

Iltath.eriat Í cs

R.oorn

0

Ea-ster: r 956

Teaclrer o f
Su-bJ ec t

Val-ue 50 rnarks PART A - IJJGJTBRA (].å. hr-)

Notej_ _ Ðg aL1 çpp¡'LÍ_oqs oI f p_olEpep" R_e!.u-¡,lr_!þi.!_,oi"illf er_l:aper.

1 1"(a) SimpJ.if¡'; Syz * lV(*S +2,") - y

1 (b) Siru¡:i-iÍy e 2']*x.2- 
=-49gxr-*-l-ea?fþ-Bax

(c) Expr,ess in an equiria.lent form s* cd
a-b

L

1

I

(x-y)

,t( e) Express r'¡ith po s ítÍv e

( f ) Sirrplif¡re expressing tiith

índÍces s a3b-2c-L
-Ïã-*îZ-- æ

x y'z

(e) simpriry ,n"-jl' .,ff
(h) Sol-veg ,2 * 2x 5 63

positii¡e iniiicess-o / \2
/ ,'ru1o' I õ
f --:al =\ Bx -/

:

(i) Express as one fractÍ
5x

_-2_ 1\4Jl s f*"
õ

Find the sqLlar.e root of c

(a) 4x4 rzxsþzaxz * rox

Lø

+25



(\Â

APFiI\DIX. C Continu-ed

(b) 6 (Cor'r:eci to hunclredths)

!'ac tor ft:-l i ;r g

(a) 8xób + a"b Ë

(b) 3xû - 2x"' 12x 1 I ä

(c)n2*6x*9 4y2=

(d.) Reclrr-co to lov,¡est terms r &2y * "yZ ã
q.-,O

x" *2xá -3x¡'"
( b ) S irir¡.rl ify _g c,nx á'{

(xlì3-*

2

2

2

I

2

(c ) Sin,Lpl-if¡r;

( d ) Ev alua,t e

( e ) Síuplify:

(f) Sirnpiify

V

ef

(b') Sorve for x;

(e) Solve for x

1é--O^, /z-
P.l\ r)

LO
1qJ o.l-ã-L Þ UI-

zT3-twtn_
xa*'éx+9

E¿6TÃ
.l.1 -6xo.*---1_

¡-L

ffi-

: zx?+x-tz6 
-E-:-ZE-*I8

3x-11:---:2V-+Y.

á

2 15

ai

ó Oe

2\F
2ì / 3

=) (^ã+ -È) ã

tI

rrr(*ã =

( a ) Sol-v
¿t

= {b

(x-

Õ., \

o1)- +

T

(x *

o
(r* l) e

b

(x * t)2+ (x*t) 1) -28 %0

âX=
¡x{

ry by
ay e Tl1

and yr



APPEÌ¡Dfli C Continu_ect-

I'Totee Stu-d,ents taking /t]åebr.? an_d_ _GeornetrI r¡ill io
VII oI VIII:

Student.s taking 41geþ]"a onþ wili

otr

ei-ther

d,o þoth VII and VIII

ñlø A m¿.n travels a distance of lDO miles at a_ u.nifor.m rateof speecr. 0n the return trin he i.ncreases his speeiì_b)t 5 mil"es pe:: hour anð. thus requires L h.ouL: lesstín-:e, I'ind his originaL rate of speeds

qF

B" A rrian v¿ishes to invest
^^l6î6, and the balance of
must he invest at- each
of 'çI24? 

2

ENTD OIi' PiS.T A

å Hi" xroney at 5%r: of it at
his nioney at 4f". HBir much
rate to ¡ri616 an annuaL incoi¡_e



APPEÌ{ÐTX C Contå.nu-ed

Teeclier af
Su-þe ct l'l a.¡,e

G¡:a-cte IÏ i ,''.Iïi,, .-TTCS (3 )

j:AjìT B - GiIOÌr:-r:JTi{
lialu-e; 50 rrârks. i'i9!9 D0 Qr-TE$TlOl'iS f e

O

8 TI.

lIf 
"

Pi-OOil

Ea-st e::, -'l-9 56

Ifr'/I, on fool-scapn

g6

I"

lilo " Qtr-estions III e IVu Ve VII cn thj-s paÐer o

The o.ppoei.be arlSl_es ,rí a c;'clic: c,u"a-dril-atere"1 af'e
sunl:l enienta.r';J ,

The angle-* betl"¿een a tangent to a, circle and. a. c}:o::d-

i"oru tñe poÍ.nt of contact ar-o equa.l res'pectj-ve1.v to
i;kre angl ei in the a li o::na-t e s egriient s 

"

ft riBC i¡'¿ith AB ta-ngent to â.

circle wi"th eentr'e 0 at I),
8'i;ft""' 

-öô=,_,#u ii" Ï. AgLI'¡o 
"

Giv en:

Pteqr-:-ir ed ; i'f j- ihout ft-i:rthe:: cons!::p-ç¡.
?*j**_-.-*u IOll

to ffif in the sta.teriients a.nd.

reasons needed to prove tlee
f ol1ov'r ing e

1 ti,\ / 2:+/ 6



APPtrDIf: C Continued 97

P::oof I Sta.'i;e,:nerrts P,ea.sons

1 (c') DEÅ EC

2 (ol É!D ã Al,t

( e ) L-p*Lp

2 (-.r )--Qu-ad. ;ÐOLi is c)¡clic u

(e) 1_v'a [t\
6TV

Ê ;ooints, A, Be and
ou-isir-ie a eircle
lviLh cent.re 0,

tsSggijægc To finci a point P,
tllrat i"s on the tangent
f z:orri pt , C to the c:Lrc i e
i¡ritir c ent L:e 0 e anc'j. tha-t
is also eo,u-iclistan'¡: fTorit
points A and B*

ShS rr c Lp,:lt L¿_¿LI_Sg3-q-!:..".c_t .1 
"q A

r¡rc4 L.jiu 6

"C

Giv 6a3

Cons-L-u:-.



A??Ei{Dïf C Coi:tinuec

Si¿Lì;eirient s

9B

Proof Fìea-sons

Conc

V

tT

Ç-ilLqqË- ¿\cmii with ntri/ ,/nn. e if rhe
mid point of EiS,
Lines DlrI o Elvlo

Eggggåegs (a) To prove quadu
DEBA : qu-ad " iriABliT ån
Ariea @(b) To ll:ì?ove CD - tlvj,- DE - .i,rN

(c) ïf DE = !4"7¡ ctvi s ZOu
l,lN r õ5, find th:e
length of CÐ" ( show
v';Ofk )

Proof S t at eiiient s Reasons

VI

7 VIf, tv,io circles tor.rch ùnt.e:.nal]y"
Frotn the poin'b of co-r1'r,act tv'¡o
equal chorcls of tire lar.ger
circ-l-e ar.e drar,^,'no prove tha_t
tiie two chords of the
smaLle:i: cir.cle are
equ.al u

A circle v¡ith ce ntreO" 6 poinls A,
on thÍs circle in tha.t c'.r:de:r" Arc

Be Ce De E and F
Á.8 : arc EFo

å.re concj/cl-j-c"

Cho¿'d BD intersects chord EC at ii¡i"
Chorrj- AC intersects cho'd BD at N,
Chord FD í,ntersects chor.c''i EC at S,

Eg.ggg¡1gqa To ptove poii:nts Ce i{, S and D

Giv on



.4,PPEI,TDI)| C Conti nu-ed oo

ô ioIi_ejli¿åLqg:

St a'ben:en't.s Readons

Cone 
"

Entl of Exa:ninat ion for students ta.king Al-gebra and G.eometrJOI' bLu_uen'ts Ia.Kl-nfl /ì.ll¿eÐra ånC1 G.eorrietrViÞffi---E;-_-STrEffis ta-king geori:,et{y 9BL{ lg56*b6 do
the fo;,1-Lolving question,

(Tir.re for these stlrdents * hou.rs)

Gj.vq:rt ¿\ Onf< fnscrilred in a efrcle
K 

rãtrr DF-..|- EKe /_? = ü
Ee-ç¡¿lq-eqe 1o pr.ove Ht passes

-bhrou-gh tire cent::e of
this circt e.

Procrf g (ornl;r) to be vrritten on
fo ols cap 

"
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.åÃGEBRA SCORES FOR TIffi,EE GROUPS OF STIIDENTS

'à çaf\
.ACdCÐ

Nou of
?aDer- Scora Rank Seoro Rank Seona Rank

51
õ8
64
GZ É.L).J
g8

50
3?
37
34È
36È

I
D

â
5

þ
7
I
o

10

11
12
L5
T4
t5

L6
1?
].8
19
20

2t
22
23
24
25

26
27
28
29
50

õ1
32
33
34
35

1
eå
tz.)
5
aIoã

I
2

13
16
t2

l)0
7b

23
16å

?b

35
40
32
31å
30

39
51
3L
32
zzLaa2

25
25
29
3?,b
34

4È
I

r1å
15
t'7b

2
15
15
11å

7

30
30
?.0È

o
b

30
z
a)

34È
15
g0

22
28È
26
24

3l
36b
4g
39
35

22
37
2'4
34
42

27
4L
30
64
z.zLaa2

26
36
?.4
28
õ5

35
zzLvo2
2L
28
58

4L
11
11
leå
1õ

36
27

3
4

raL¿oã

60
11
56È
23
I

L',lb
2

4L
23
27

52
I4
46
4õ
16å

t6È
27
oÐ
45

7È

tl
t4È
t4â
%È
%b

26

23
29
19
17
20

24
T2
10
27
22

2L
L4

5
l4
15

16
18
1B
I
I
2

nLoã
2I
22

4
sÈ

1I
18å
25
18å
20

25
56
24
31
25

26
32È
32È
26
2eÈ

26
22
23
2g
2L

25
29
55
24+
16å

26
o

9
26
19

26
4T
õ8å
22È
45

õ0
22*

4*_
ztzr-).)

5õ



gAgãffi gfg,g5 #snäåffieed

Nou of
Paper Ssore Rarrk Seone Rank Se ore Rank

*.r1

T7
22
15
16
27

óo
37
38
39
40

34
19
26
38
38å

4t
42
43
44
46

34"L
24
62
,zoL
ve2
51

õ1
26
23
26
2t

32
õ1
32
2T
22

2T
26b
34
.21
UJ.

31

Êeå
20
16
õ0
19

23
6rlb
52
7È
5

r nf-¿Yã
56ä
3T
29
56

36
62
58
52
47b

õ1
36
31
63
60

63
a.a
o4
õ6
36

46
65å
7L
4T
67È

19
2t
z4
æÈ
18

29
%È
2T
t7
23

51å
4t
55å
54
24

4eÈ
63
60

48
45
.z ¡!u.=?
66È
4eåt

?,08
36b
46
51å
38È

45
4L
t?È
58
45

55å
62
57
61
59

2t
22
50
1r
2T

15
5

T4
6

10

TB
ôL
6b

52
55
65å
76
?2È

26
25
20
I

15

46
47
48
49
50

51
â2
5õ
54
55

56
57
æ
59
60

61
62
63
64
6ã

66
67
68
69
70



ryåBf¡ë ;ffig$f #sntåmt¿eå

Paper Seo¡ro Rank Seoro Rank Seono Rank

76 tt 6eE

å&#

7t 10 75
72 22 60
73 r2 74È
74 t7 6eå
7 5 Lõ '.72b
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GEOMETRY SCORES FOR T}MEE GROUPS OF STUDENTS

TØffi

Nou of
Paper Seore Rank Soors Rank Seore Renk

I
2
3
4
5

6
7
I
o

10

11
12
13
l4
15

16
t7
18
19
20

2L
22
23
24
25

26
27
28
29
õ0

3T
32
g3
34
õ5

40
32
ôo
34
3T

õ9
32
g1
z.zf-a).) a

3rÉ

37
zzLQQ2

26
z7
30

4t
26
59
29
2t

3õ
2L
32
27
27b

35
25
32
3t
23

23
24È
rfÞ
29
L9

Ê6
20
28
aelÈ
29,

19
27
27
25
æL

32
3T
27
22È
22

30
18
õ0
22
28:,

26
18
18å
25
2l'È

1eå
37
12
o
7

18
28
zrb
24
20

t7
11
20
20
t?

t2
22
23

þ
10

10
15
23
T4
t2

10
I
6
2
I

o
16
rb

11
ztb
zLuo
16
2IÈ
tzt
19

6
tzt
õ9
36
24È

1
39

of-
ÐÞ'

28
58

eå
58
16
36
34

:9å
42
16
zrb
51

51
44
rb

28
63

leå
44È
48
æÈ
Q.J

æÈ
t2
16å
3t*
,l

11å
18
g
g

1rå

16à
5
,2]-
L'2

24
20

20
T3

'¿1a)o

t4
16å

?,2b
26
25
T5
?,2È

20

40
16å
16å
%È
26

2
q

16å
28
zrluL2

4È
44*
4x

1TE
L2

2sÈ
51å
49
2L

1

5
2A
27
DO

29

25
22
15
25þ
z4L¿ù2

8l
5
5

13
I

10



W Ê$ffifffi ffiffi* * fi çr,* åxcu. ed

No" of
Faper Seono Rank Seoro Rank Seore Rank

å#e

È)Þ

:'.3'l
õ8
39
40

4t
42
43
44
45

56
57
58
59
60

61
62
63
64
65

23
58
51
19
r7È

zLb
32
24
%È
24

24
28
30
27
26

20
2L
19
29
28

29
%È
16
19
19

16å
26
29
15
22

15
16
1B
28
22

5t
5

ztb
Ot)
67

T2
27

7
t2
49

28:,

23
29
28
]5

I
r4È
1?
r9
t2

1õ
t2
I

19
7

56
16
46
48È
46

46
32
â'4È
36
42

60
58
6õ
28
32

28
ßb
6eà
63
65

46
47

_.,48

49
50

51
52
õ3
54
55

22
19
15
15å
2L

I3
22
T2
19
10

1
1õ

'¿].ë2

3tÈ
40
49
4"1
Ðþ

59
51
46
4A
56

55
56
62È
40
60

53
31å
56
40
58

62È
53
61

66
67
68
69
70

68
59
2A
72
54

72
6eå
66
32
54



åt"J$

BANo" of
Paper Scor.e Rank Seoro Ranlc Seo:re

7t
72
73
74
75

76

25
I2
22
15
10

4

42
74
54
72
75

76
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MATHE}JIATTCS TOTJ$, SCOF.ES
}-OR T}TREE GROU?S OF STUDENTS

ÅvÐ

No, of
Paper Seoro Rank Soore Rank Seore Rank

1
3
3
,z
t)

5

¡1oã
^l_oã
I
eb
s*

16
17
18å
18å
20

2t
22à
22b
24
26

5L
50
50
50
a.â

40
40
39
37
37

Ðo
34
33
63
32

3T
oo
2A
2g
25

1
z
a)

zU
.z

5

7
7
7

10
10

10
l.2+.
tzã
15
15

15
l-7È
t.rILI2
Ieå
1eå

2t
24
24
24
24

24
õr
61
3T
51

5B
58,
58i
57
57

5?
56
56
55
55

55
54
54
56
63

52
51
51
51
51

51
50
50
50
50

50
50
50
50
50

I
2*
2E
-a.J2
-Iú2

ç1¿2
¡1trz
eå
eã
sx

18
I8
18
18
18

22
22
22
25b
2âb

?.5b
25b
2&
29
gL

6T
5L
66
ðo
36

69
69
68
6B
68r

61
61
60
59
58,

58
58
57
5rl
57

1
2
,2
rJ

4
5

6
7
I
I

10

11
I2
15
l4
L5

L6
T7
18
19
20

26
27
28
29
50

3L
32
.2.7
ÐL)

34
35

61
60
60
60
59

7t
'lo
70
69
69

11
I2
ßÈ
rcÈ
15

68
67
66
66
65

63
ot)
66
65
6õ

62
62
62
6t
61

et
12
13å
ßÈ
15

24
25
23
2I
16

L2

2L
22
26
24
25

3t
õ1
3t
6l
3I



BåffiIø ffip*SssÈånæe& &û?

Noo of a

Paper Seore Rank Seore RanÌc Seore Rar¡l<

zeLuvo
Ðoã
38å
38b
40

4t
42
44
44
Ãa

47
47
47
49
50

51å
51å
53
54
55å

55å
57
58
59
60

61
62
63

4ã
45
44
44
42

42 4t
42 40
42 39
42 39
45t 3e

45b 58
47 s8
åst 58
48b õ6
51 s5

51 34
51 34
5õ õ1
5',1 30
57 28

ã7 28
57 27
5? 26
57 2,â
õl 20

61å 1e
61å 15
æb 10
æÈ
66

57
57
5l
57
56

56
56
56
56
55

55
54
5õ
53
52

52
52
51
50
50

50
50
50
50
50

36
3r7

38
39
4A

46
a.11

4A
4a
50

51
52
ã3
õ4
55

56
57
5e
59
60

4L
42
43
44
45

61
62
63
64
65

66
6?
68
69
7A

46
46
45
45
4t

4L
â.1

õ8
g6
35

36
36
Ðo
Ðo
42

66
66
68
69
7ab
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No, of A

Tapet Seor" Rank Seore Rank Seore Rank

'n 36 ?0å
72 34 72à
73 34 7?'b
74 32 74
75 23 7õ

76 2t 76
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Paper No. 10

DEPAR.TMENT OF EDÛCATION
I\{ANITOBA

HIGI1 SCHOOL EXAMINATIOI\I BOARD OF MANITOBÄ
(Representing Department of Ddncation and University of N{anitoba)

EXAVIINATIONS, JUNE, 1956

GRADE XI TViATHEMATICS
(GEOX4ETRY AND ALGEBRA)

Friday, June 22nd,9.00 to 12.00 a'm.

Examiners: O. T. Anderson, C' L. Kerr,
B. Noonan, W. H. W. Waiker

IMPORTANT-AII rough work must be done ín the a¡srver booklet'

Values

1 1.

1

1

I

1

1

(e)

(/)

PART A-ALGEBRA

(a) How much greater is
7 al 3b - 4c than 3a- 2b * 5c?

(ð) Evaluatei q'3-2a2*1wlnen a: -2.
(c) Simplify ' 52n: Ytt-I.
(d) What value of þ wíII rr'ake r2-Sx*þ a perfect

square trinornial ?

Simplify : ^ll+z^lîz - 3\/T
br*c

Solve for x: þ :
x

Factor fu1ly:
(a) ar-by{ay-bx.

(b) x'
I

(c) x3-6x2*tlx-6.

2.

ìì

(Over)



.Ìï-5.-:j::ri:1 j:'j:.i-:i

.,: f,: iì...:lraìi.l.;ìr:.ì:lìì: lr.:::.'.ì:
ì.:::r:.1.'... Ii ì'.r. ,.:,:
'. :,.. I al.. ,',::r:....:l)
r.l:.:.',. ì,r ìì....tl j:-. :t:.'rì,:
'-ì.' :r ì,aì:.:: 

¡t. :¡,,:ri.,,1r..

",',,:.r..,ì .l.. A,r::

. a:.' ::rti: .t: .]:],

3.

4.

5. Simplify and express rvith
/9a.-2\-*

(ø) l-ì-
\zsun¡

(b) 4xol(2')3.

2

x+3 r- 3 36
Simplify:

x-3 n+3 9-:c2

Soive the folloiving equations:
(ø) Solve for ø:

23
-(x- s) - -(2r- s) : 1-^3¿

x.y

..ì

.¡l1

- -(r-1)6

)

2

5
(b) Solve for x and y:

2102
ny_r--o| - /.

(c) Solve for r:

positive indices:

ó. Rationalize the denominator and simplify:

zJT- j2

,7

2\/3+ \/2

Find the square root of : 7a2-6a*øa-2a3*9.

8. Solve graphicaily: x'-6x{B:0.

9. Solve algebraically:
(ø) If the base of a triangle exceeds its altitude by

3 inches, and its area is 27 square inches, what is the
altitude of the triangle ?

(å) A man travelled 15 miles at a constant rate. If
he had travelled 2 miles per hour faster, he would have
gone the same distance in 2 hours less time. What was
his original rate of travel?

(Over)

i l::¡

l: ì 1i
:1 i rì:

: ,ìll
la i i:r:

::. I
''¡:

,': i,i

x-4 r-2
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.::...: 'l
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ìì.:l ì::ìl l::ii i:ì:l
,:,1 r.,,: r:ir....:
,l,l::::i,iì..4

r.l.'l:....ì:t :i

-:ì .'-: ì:iì:i;

:11:ll

)

2

3. DE//BC
AD :3 units
DB:2 units
AE:4 units
DE :5 units

(ø) EC:
(b) Bc:

4. Given:

Two parallelograms ABCD and ABPR on the saffie
base AB and between the same paralleis AB and DP.
E is any point in BP.
Prove: 

^ABD 
: AABE+ 

^EPR.Proof:
Statements Reasons

,iì...ì]
.a.i::

A

.,]::
::ìl
.t.; ij

'r',:ììlì

n
ili



*f

on the same
rAB and DP.

5

5. ABC is a triangle in-
scribed in a circle with
centre O.

AB:AC.
AD is a diameter.

PA ancl PC are tan-
gents.

'Lhe follorving true de-
cluctions rriay be proved
flom the inforrnation given
above. Beside each state-
nrent, give the reason or
reasons rvhy you coh'sider

\t#
it true. (You rnay consider any
use it in any part foilowing even
the reason for: it correct.)

Statements

(ø) PA: PC

(ö) Arc AB:arc AC

(r) tPAC: tI

(d.) tt: t2

ACICD

t3+ t P: i80'

previous part true and
though you did not get

Reasons

(e)

(/)

(Over)
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I ..,,:

:,j
iiì:

rì
ri
:ì
rl

ó

PART C-GEON4ETRV

This part to be done in the answer booklets'

vãlues
6. Prove the following propositions:

6 (a) The opposite angles of a cyclíc quadrilaterai are

supplementary.
6 (å) If two triangies have one angle of one equal to ore

anÈ1ä of the other'and the sides abogt the equal angles
prõportionals then the triangles are similar'

7. Ot the same base as a given triangie const uct a

triangle, with an angle of 60o,-èqua1 in area to the given
ttian[t". (Use comlasses and- a straight e.dge or ruier
onlv." Show all construction lines, describe the con-
strúction but omit the proof')

L AB is a diameter of a
circle with centre O.

P is a point on AB.

CD and RT ate tt'o
chords drawn through P
so that l1: 12.

Prove that: CD : RT.

EF EH
Prove:

FG HG

Total 100

9. G is the mid point of a line NIN. PE is parallel to
MN. PN is joined. The straight line EFGH cuts PN
at F and meets PM produced at H.

i .'j
:!
ìj
,l
il
ì1

tì :ìl.-',,.::*-
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.-. :l:. l.i
ü.ïFÅRT]ì{ IËÏJ?. ü:r' SÐ üü.¡tTTfJ,i$

,q'TAl.ilI3ûBrt

Sl'i}:ì SÐHÛûL Ë"'{ÀNS{;\Ti,üTf Sû,LRî} tF ì{Åsl-TûS.Ä
iììepræenting Drpartnent cÍ Ðcrucatro¡r ani.i un!versiiy oi Â,{anitoba)

Ðä,{}{l N,4TiO}ts JiutdÐ, i 95.5

GliAÐE Xi ÌvtATì-IEÌv,i.A T.i(.S
(GÐOi'.{ÐT'jìY At{Ð }\i,GER R.å)

'ì'hursday, June ?.3rt1,9,û0 tt¡ 12.0û a.ri
J:rami:rer"s: û. î' Årrierson, ldi.ss C E. Carson,

Fr. "4. Ì-lodskinson, ll . iiJconan.

.l.f r. l:'iiF.TÅ-ffî'*;L!.1 rolrgh v:s:.k xrc;t be derr:e il t&¿ E=e+ye:. -ùo¿h!-*t,

pAItT,{__ 1iL(ì iìB R."¡l

i rrr¡::s

i . (e) Subti-aci ¡r - 4å -,L S from ,lc - ò _ -l .

(ô) Sirnnlir"/'. ( -)\-1\)2\.\_--))
(c) Ilividc: (8o3ó'.- t)a2¿)2*¿ói bv (_ol,)
(d¡ if x:.j an,_i -r,: -1, tìnrl tlr¡ 111i¡¡¡,.i,:al .,.alue cl .

3-2r5",'-.y'1
(e) What nur,.rbcr ¡r.ilist be arlciecl i.tl :r:_.J.ì. to iîìali(rri ¿ il.=rfect. sCuare li.inr¡¡nial ?

2. rq:r.clor fuily:
(a) ïxa-2i-.t.
(b) yr - "1 r 1- fi.
(c) r, - 4.v: f Ç -- r5.r.
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