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THE proBRLE

This study wes conesrned with the relative suecesg
on the June 1988 Deparimental Hsthesmaties Exsmine s In
the lower half of methemetlesl achisvement, of three groups
of papile, The test ilems oun the examinstion wers smalyzed

with & %%@% to ssseusing the ¥ setiong ine-

volving sethosatieal understunding snd those selvable by

fnitation, Segraes 2 on varicus itews snd guestisn

types gﬁﬁzﬁam infors &%@ﬁﬁ as to the comparative iffleulty

g ﬁ fzervivivnetive povwer of esehe

%&@@@ taught by fully-gualified teschers

5 publiec sehools of Bebhool Digstriet of
» Hunbey Ung,

those instruected By Dully-ouslified

teachers outside @%ﬁ%ﬁﬁﬁ% Husber One,

those treined by teschers o permit in
rural sehoonlse

Grade X1 1%”? Bathenaties @ﬁ@%@@m%ﬁ”%i@wﬁg
geleeted by the Deverinent ol B %@%%ﬁ@%
as %%%?%%%ﬁ%%%i%¢ @f the thres %%@%




The Depart

of totel TA® papevs

have belonged in the lover half,



EXAMIBATION PAPER

In the algebra porition of the @3&%&&@%1@@, 31 marks
of a possible B0 were assigned for guestions sisilar %o
those of the previous Juyney 10, for examples fully ex=-
plained in the text; and 9, for 'original' guestions
requiring one or more statements, In the geometry
E@gﬁiﬁﬂg 12 wmarks were given for propositions} 15; Tor
Yoriginel' blank-filling itemsi® and 23, for 'originall
guestions reguiring more than one statement, Through
mestering jJust the previous June test and examples deme
onstrated in the texts, a student ecould have made 31%
out of a possible 50% in &lg@bra; and 12% out of 50% in
g%a%ﬁtfg; Two=and=a=-hall times a8 many marks were given
in the geometry as in the algebra seeticn for ’originall
guestions reguiring several ﬁtaﬁﬁﬁ%ﬁt&; it was conecluded
that geometry would require & more thorough understanding

of mathemsatieal prineiples than algebra,

CUOUPARISON OF TOTAL SCORER OF THREE GROUPE

{1) The failuve rats of A" students was half
that of "B", and one gusrter that of ®g¥,

{2) The order of merit was %ﬁ%,‘@ﬁﬁgzaﬂé “e® for

gll eommarisons pade as t0 total smeores for:

eentiles 10, 25, 50, 75, and 100)



sbie I, pape & sum

guestions withont sxesptiion ware

w (%A% ) prow ﬁ%@%iﬁf %@éﬁég

ngy betwoen the widdle seoving (Y8Y)

all but £ o Between "A" and “EY,

Cueetdon Iypves Te find the

e power of eseh guestion type, the total ﬁ%ﬁﬁ@%;

totsl for %%,

wavke for “AY were divided by the correspondi
The cuotients in pergentages, listed 1n ovder of lnevessing

diseri:

in the fexits 98,24

«al' gusstions peeuivi than ons

gtatenent . Bl o4
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TABES X

UERAY oF ©

¥euBER 2 R APE GRDER
i TageGet "mlaje “ajrimt

Houel or less Gifficulsy
{algebra only)

i%&ﬁ%&W% @%35% é 4
Explained in Text
sigobre 2 1 uew)  Aewd)

o
g

R 3% a1

original

- famber 4
Lpon

&8
£

'wfﬁ on g;

fleason i blenk _ |
{gecuetry only) 8 &

;%[?%’%ﬁ%ﬁ one stetement

Goometyy
TOTAY ORIGINAL 8




£illing of & blaak with & roason
{6) aquestions similer to those of the previous

 aiffieulty 44.4%

g palrs of cuestion types wers

@é@%ﬁﬁ@é the seecond mentioned in sack essé proved io 16 move

tation £5.,7%

%‘%‘3

%ﬁ %3@%% gl%ﬁ@% dige

8 G4 Fw
v {mosh %g% eeine
g of sll types)}dd.4%

1iar Bo Jone 195%

“;w @i@@i@ %ig%%

e¥ of questions ifisd s8 sasy or Giffieuld for

each groupe IF will Lo ncted thal no guection was essy fow

% by Pernit Teashers and that not ons "original’

thon one stalesent, nor ons

une bub with an sdded diffieuliy, was found
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sagy for any grove of wupil

Ho

Two cuestions found ¢lfficult for all groups weye:

(2) "siuplify ¥°° 2

. ®eF seoved less

21" peouelry cuestions vecuiring mers

than 20% on twe 'or
then one statement, Vor at lesst one spestion of sach tyne

180

%W 5
£
B

"g" seored lesc than ons-fifth of

i Diffienlt Oupestlor
lowar portion of %eble II pege ¥ shows that, sxeept for the

easy tyoe for algebrs, both groupe of &

Folly euslified teschers found the sase gueetion iypes

aste Other thean findivg Yerisinal' cuestisns

re then one statwent diffieul’, pupils of Permit
Poschars had @ifferent gusstion types frosm those of oualified

teachorz rated a8 cssliest and most Siffienlty

The resulis ou guesiticue

of the previcus Jume but with one atided 81 Fieults

guepoet that A" students depended lesst of all ¢

srized rules ul ing fov solutlon of

pils, wost of ally, Hesulte on

oné remson for eagh answer,

Feachors had relatively

¢ indicate thal sehelave of Pers

jittlie pnderstending of geometry eonespts, In alpebra, the
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ezsuples fully explained in the texd; wmd "B¥; algeira cuestions

for the previous Juns,
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Chapter

1 June 1956 Test I%sus Sisilary o Those
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4o those fop June 1985, and of
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Fe 5 % 8 % ®
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e ROl

_Statesent of the problem

Duping the past twp yoers,

several ecmpsrisons of failureerates in the Graede XI Departe

mental Exaniy

stions of June 1950 heve beon peblished, These
surveys have eounsistently chowa thet sehool distyriets suvloy-
ing lerger proportions of gualified teoachevrs have peeorded

2@%%ﬁ fellure rates than those engeplng Yeschers leeking pree

%@?ﬁ%@%’ﬂ#“wh7wwf7w‘”” seheol iﬁ%i?@%ﬁg one < InS

Eehool %@wﬁ%&@% Youber One

eovines outside Sehool %%%%?i%% Ho. 1 225

Provinee of Yenitobs in general 15,87
profeesor C. B. Govmein, in his review of the situation®,

euoted the methesetlies failurserate for Finunipeg gity Publis

68

Sehools sc 10,67, compared to a rate for sehools outside

e

iinnipeg of EE.65




in the Provines of

by pupils, in the lo

three groups of instructors,

1, "4" students - or those taught by fully cualified

teachors in wbiie zehools of Sebool Distriet of

2, "8" students - or those i

2, ¥¢F students - or these trainmed by teschers on

Cpereit, iz rvurel sehools,
2

In 8ll bigh sehools of

‘innipeg City, as well as those

s

of some other wuniclpelities, studente may be excused from

Sy

weiting the Depsrtmentel ezsuinstions if thelr term grades

ave sufflciontly b Zinee over 58U of the betieor puplls

in asecredited sehools were proucted without sitbing for
5 seke valic %@ﬁﬁ%&ﬁgﬁﬁzﬁg on

dnie

zinetions written,

gll Deperituwental

the bagie of

1f of the Grade

the mathessties marks carned by the lowersha

% i
“Zeo tppendiz B,
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4
ZI Groups.

Hathematics answer-booklets selected Ey the De-
partment of Bducaltlon as representative of the thres groups
will be the soures of date used,

Marks, awarded for algebra, and/or geometry, on sample
papers written by groups ®4%, "BY, and "¢" will be compared,
Average scores made by puplils of each group on each gquestion
and guestion type will be seb out, in order that a decision
may be reached as Yo which problems cen be scolved as well
by puplls of permit teachers as by those of fully-gualified
instructors. For each test ltem the sverage marks of the
best group will be compared to those of the poorest group, so
that questionms can bhe listed in order of discrimination.

Ysing the average pereentages of warks made by pupils, q&a%%iﬁﬂ&
and question types will be ranked and compared ag to the rank
difficulty for each and all groups of students, |

This study will also be concerned with an analysis of
the 1956 test items, with a view to assessing the relative
values assigned questions lavolving mathematical understanding

as opposed to those solvable by memory,

Importance of the study

1. The high failure rates of Grade XI studente

éS@a Chapter 1.



have pocently evoked

wor of 1987, for exe

Y4shed an srticle sriiieiz

i
A
ot
o
i
t
o
o
£
o

the veriation in falluw

for the City's Publie Sehools,”

of pupils in these sehools {vhich sre staffed by fully-

-

cuelified pevsonnel) as eompsped to these of gtudente taught

slsevhere by Iullye-gualiflec teschere se particulerly

pertinsnt at this tlue

P gScuning evere

%

hool zathe

eriticisn of the feel thal

in the Provinet.

32

- the degvece of suecess achieved by these and fullye

eualified tescherey ae well as to aseertelin the types of

eucstions shieh appesr to be answered moOre-or-less egually

specogefully by pupils ta

£

4o It is believed that the aecompsnying elascifi-

36 exeninstlion




exsminaticon papers. This breakdown, supplemented by an

snslysis of the test probleme with e view to determining

of merks swarded for mathesstieal unders

the proportions

: pather then e

v, way be of laterest to Grade Xi

Idmitations of the study (4.) Sinee 22% of the

betier ¥4" students end 197 of the "B did not write Dee-

partuental examinations, inferences eannot be drpun as to

the veletive mathesesisal schievenment of the betler half of

the situients, However, 1t is intersstling to note that the

medisns for the entire seaple were as followss

Hedisn Ba¥ #g® Hg®

Total seoves €1 56 81

2lgebre 353 3§ 26

Goometry 29 b 213

{B,] Differenees in schievement sannot be entirely
attributed to quality of tesehing as simller elreumstanees

do not prevail in the seleetion of those who teke alpebra

and geowetry in Grade XIi, S8

1 In large high schoole not gll etudents are re-
guired to take the eourse reguiring slgebra end
geonetry.

2 ja rursl Menitebe the school leavipg age is foud-

" , é
tesn yesrs and in Winuipeg Clty, sixteen,

%ﬁﬁkﬁﬁz Abtendanoce ALt



£

it Teschers in the ne

i zo to the poopest

{poorest in smore waye than one) of the high

{G) The g

whileh vars oo

ber of figupes,used to find sversges

B

ared,were not always egual,

ter I1 iz zopesynsd

& of the ovipinsl saunple popursy
a8 well a8 g diseussion of the validity of the scores safe
on the papere {inelly sslected as representative of the

lowerehall of

i”“?%’

the range of mathensiieal ability in sseh
entive group of Grede XI students, The tobtal scoves for the

algebre sndfor poowctey

o
&

etions, will be dlsesssed in Chapter

Iz, Chepter IV will cover iivision of the 1958 test

% ct

auestions under three main

te those sinllsy to nrsh e June 18855

be those worked oot in detall in the Boziss

¢, those sppearing %o Yeguive op

¥or eueh guesstion iun these thres elaseifiestions, Chapley

will present eonpericons of vesulis schieved %g'%ﬁ%Q ﬁ%%,

B %%%%%@%&g and, using

B o ot % BT 5 i 5 0. % g 4 s % o Tk 8 Pk ey A7 o i 5
geetion g cuestlon. For essch s gll thres groups guse

eompared, se to renk



@ifiienity, In the Linsl ehapt

Ereen 88 to the pelative susctis pebley

ed by thoe three

grovps of pupils end =8 Yo the ecopperative diffienliy

gnd diserininative pow

& of the variove voeations ood

%

gusstion types,



AEPLING

oduetion Samples of Grade XI 1956 Math

metics

snswer-booklets, selected by the Departuent of Buestion

a8 representative of the thres groups deseribed in Chapter i

&

wero made avsileble to the Faeulty of Hduestion, This Chapler
is conecerned withg
1. weliebliliiy of the saupling as typlesl of the
entire populstion
2. eholee of papers representative of the lowers
half of mathesmatical sehiovemsnt for each entire

group of Grade XI pupils

Relisbility of prisinel sesples Informailon fure

nlzhed with the papere indiecsted the purber of examinstions

writien by each of the three groups was: “4%, Y503 “B%, 7505

end "¢®, 120, It will be noted that there is & slight dis-
erepsney between the foregolng ¥A® Pigure and that ouoted

in "fhe Foilure Ztudy for School Dlstriet Hunber One” as
indicsted in Table XVII, Appendix B, 7his differenec of two,
hovever, will have only & pepligibles effeet on statisties
deprived for this imvestigsiion, 7The ssuples cvonsisted of
102, or 13,87 of totsl ¥a¥ pepevs written; 108, or 15,99

total "BY; and 51, or 30.8% of totel (¥,




sich #8 papers of alucst twoefifthe of a1l ¥of

Grade XI students, as oprosed %o sbout 14%Z of “A" and wERy

were ineluded in the sawpliling; "C® resulte ave likely

08t peprosentative of the thres EroUnse

The Vimnipeg Zchoonl Boarsd reported that 116, or 15,54

of the 748 Wimnipeg City students writing, failled in Grade XI

{ or 15.52) of the papers
¢ sguelity ia

f%ﬁ@%@%i%} ‘ In the ¥4% Bample, 16

g lower then the pass-merk,

pereentages falling for the entirs “4% population and ®a®
sample, led the investigetor to coneclude thet o falrlye-well
belanced cholee of ssuple-mmpers %ﬁﬁ baen sade,

Ho ecuperable "B group fallure figures wers availe

eble, Howsver, since the proportions of totsl "% ams "pf

papers supplied hed been se nesrly ecual, and the ssme
selection g?aﬂ&i%Z%ﬁ had applied, we should ezpset the

seores for be as reliable ac those for %a%,

Because the "A" and "B® sauples each represent 14%

of total papere written, 1t shouléd be poscivie to eunsbine

and obtaln seuallyerelisble scores for pupils

these peoults

taught by gualified teschers throughout the @?@%ﬁ 00,

Hinel s g chosen In view of the faet that

different proportions of the better studenmts in groups "4"

netlone beeanse of

and *B* wers ozewpt from finsl exsw

1%@@ Appendix 4.



18

guperior ters saryks, 1t would heve been unfair to somparve

rvesults of oven 81l Juse "4%, "8%, and "C" papeve, Oniy.

sé»

67.,9% of ¥a¥ pupils wrote Deparimental Fxaminsitionsg 81,2
of "r%: gnd QQQ%V%f Be¥ . Sawples of the pepers from the
lower 50% of gll pupile ln Grede XI were selected, Teble I

shows that =  or 76 pspers, of "4A® sasple were chosens

B1.2, or 62, of "B*; and &

%y OF 26, of "%, In other words
the best 27 "A" pspers were rejected; the best 40 "B papers;
and the best 25 *¢% pap

af af
Setndents Students
Exenpted Uritisg

HAY 82,15 87,9% 103
B 18,85 81,25 103

ited 1if, mwong other gualifleationgg-

Beeh teachey hag:s

i
{a}) 2 sollegiate ecortificate



Ze The pupil exempled haasg
2} abttended regulsrly throughout the sehool yesw,

lete standing in Brede X,

{
{
{ﬁ} no grade XI subjectegyerage lowsy then
{@) an aversge of 874 or better an the full

%%,Z

Sradie 31 General Cour

in 18986, thers were 354 Winnipep €lty students proe

b

exaninations,” ‘Through

moted without navlug written June

marks in & eeriain

an snslyels of Christmes, Zaster, and Junse

25

designeted as Sehool 1), svidenee will be

4" sehecol (%o be
presented *@%@%ﬁ%ﬁ%ﬁvﬁﬁ prove thet 17 %2% exespted pupile hed
written:

1. probebly mone would heve failed

2, the few who gight bave scored in the lowers

Bell ol the renge of surke would not bave

deerensed to eny extent the marks of the lower vange,
cugh the goe-operation of the Privelipsl zvd & meathee

0 its 18956 Grede XX

maties teschor in School I, the uarks swerd

students were mede evellsble for this pex

.

b
Y see Appendix B,



Because Bchool I haé & fellure rate 1,87 above the City

students inm Sehool Distrlet Nus

wber One {See Figurve 1, pege 13)
it ves thought thet ite avorage mevks would not be higher than
those for the entire Dlstrict,

Composlte scores {eomputed as €0 the (hristses

an@ 605 of the Easter serks) were avallable for 177 pupils

gligible fov acereditlag except on the basis ol eomposite

seoves, and fov whom there wers both composits ené June marks,

Pable I1 indieates that mevks earned by the 177 were on th

average 9.4% lower on the Sehool teste? then on the

wentel Examinctions. {Could these lower term merks hev

re severe marklag or less

dus o move difflenit Sehool tests, mo

epportunity lor reviewy)

TABLE IX

CONPOS 178

JUNE ABD

, ; teld puplils whe aid not ;
writs in Jume - v1.0

Bxempted pupils sho wrete
in June

fes
foud
&
¥
@
s
®
B
8
2
&

%?23% @%E\vgf ied gg Loy ﬁ%@%%z@w | | |
exeapt on ecuposile scoves Y77 58,85 49,9 8oé

€ see sppendix ¢



Green ® % Writing
Red = % Failing

% Failing of ©  Q ’ . ©
Puplils in School o) @© o o o 0 o
— —~ i
% Writing of v ;- . “ PR R -
Pupils in School s B e B E £ &
% of All Grade XI's T . o g - < o
in Each School = B - w £ w:.» §
Number Grade XI's £ 2 Fr = 2.0 2 S
in Each School a i ~ e
"A" SCHOOLS I II III IV V VI VII ALL

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

FIGURE 1
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in Sehool I pupile’ mevks on the sverege went up in

June, However, is his study rrofescor fersnin states:

o mber of such students® has been sdded %o
fﬁ%%%i% the 5% on whieh the foilupe rate is

i ile olwicusly tends Yo nske the roecord

@f %&@%ﬁ sehooles look betier, @iﬁ@% gome of these
gtudents @@%"%ﬁiﬁﬁﬁ% serteinly fell one or povre
gramingiions b

The evidence st band would lsad ong to believe that hed Zchool

I exenpted students written the June 1958 Bethemsties sxsuine

&

ation, practically none would have failed, OF 177 students
gualified for exeupllons, except on the basis of nerks, only

gne vho passed on the ecomposite sesore (88%) falled in June

{41%). She was & speeisl esse s Buropesn displsuced by the

4

sl steain, Tuls

Rusclens, who bad sufiered grest em

student hat entered OGrade § fupedistely after auigrating fros

Gormany, and while writing the Depsrtuontal tesis, wes pree

g£irl bedse

paring %o sove Yo Her Jersey., ‘Tuls

{a) & feilivng conposliiec merk in pocisl studles

{b

B

an aversge €

-osite secore on ell subjeets of

o

& eompeelite score in pethematlies of B

et S

g June pathensties scove of 415,

el - @%%%% students

ié i

8 ; . ‘e
Germain, op. eit., P.liZ,
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Fhe record for the 60 exemplted students would iikely be

even belter, for they

{2) no failing eomposile
{

L) an eversge eomposite merk on sll subjeets

of 67 or vove

{e) an sverage composite merk in methemsties of 71.9%,

Ag fear ae School 1 is concernsd, thers would gees %o be 1litile

o

1ikelihood that an exenpted student sould beve Pailed in the

June 1955 methensties test, Heesuse this schoal, which vege

fztoped nbout one 211 %47 students, hed & Failure
g

rate above the A% aversge, wo should not expect the Falluse
rate in the other threc-guorters of the ¥4% populetion to be
eny higher,

How se to the poesibllity thet beé 2ll puplis written
iﬁ‘gﬁﬁﬁﬁ the medlan secorze for a2ll {or top secore for the lover
nalf of the students) would have boen lowered %o sny sppreei-
eble extent, The lowest eomposite smark for exeupted students

{85%) was made by thres individeals, Agein sssuming an in-

P

erease of D.45; these thres would heve fitbed in the top
aqusrtile of the lower hslf (@, for "4" students ecusls 63% 2}

Insivding these three, there wes = tolal of twelve pupils with

eonpocite seores of 61% or less who, even with the sversge
inerease of 9,45, =ight not have reeched the entive 2P

iemefion seore of Tli. Thoese twelve had

popuietion saous

fcee Teble III pegsll
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if the ezpected inersase of B.47

» mavk gould bave averazed

It should Be

enphasized here that this 9,47 ineresse was
sstubiished by noneexcupted students, Inas-such ap exenplecs

spe the better students, one could roasonsbly assume that the

diffsrventisl belween theilr June and composite pesulis would

heve been somewhbat belter then B.47%3 the

¢ is, sn expeeted

June mevk in exeess of 6Y.%9%. The third guariile for ihe

lswer bald is 834, @e should therefore expect that emeupted

students would heve belouged Im gt least the upper gueptile

of the lowey gyoiile.
ohe finel sample pepers of 4" students evastitutec

6,87 of all ¥a® %@%ﬁ%m%ﬁ?ﬁ?, ie wovld mesn that 888

{069 z 12) of & pupil from School I would be ineluded ln the

seuple of the lowey hell of 4% students, Becsuse School I
pogistered 24,74 of all "4" scholers there eculd be expected

- 8ga) exemptod studemts ineluded in the "a%

tf one eonsiders thet gome of the twelve Sehool I

exsupted students with cowposiie merks below 82% wight bheve

probebly would heve been

sbove eversge feilere rateg thers

y .

%ﬁ%& sppendix B page 92
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n 2 such people in the "4® sewple of the lower hsell,

tnelndine in the fimesl "4% sample of 76, three or fewer

gtudents with o expected ¥ 87.9% » plus,

would not heve affeeted, to any grest extent; the werke ol

the lower-helf {vhieh ranged from 21}

ﬁﬁggé )

Sinee term scores for “B' students %@?% not aveileble,

it wee impossible to rwoduee ovidense chowing that the June

not have desreased

seoves of exespted "BEF students would

smole of the lower-half of the pupliis in this

marks %@% the 8
,%?@ﬁﬁa Hewever, %@&&miﬁg that the ¥E¥ seores wonld have been
UaR gnd BB fw%i%gg would then

Sg%, smsller. In say

the difference belwesn

n grester; and between "B and

ease, valid eomparisons for the lower-half of all students

gould %11l be mede at some of the pereentiles belov 100,

fee Tsbles IIT and XX.



BRI

The purpose of this chavter i #o

present s number of representstive cosperiscns of the merks

for the three groups of Grade XY mathesstles st

slgebra, geonetry and fotel June seoves

Eo

seores will be found o

e

the neens and pereontiles

189, 73, 50, and 25, The 100th perecontiles of the thres

2

lower groups esn be considered the mefisns of sll Gvade ¥T

& Bl e

4 2.8 Ll e Bl
puplie « ¥4¥, 5% gng %o,

Couperison of Tokel scores 7Taebls I1I, pege 19, pives

comparisons mede between the mesns and five pereentiles in
total seores. In cach ssse, the orxder of merit wee 2%, 8",
“e". Plgure 2 on pege 20, shows graphicsliy thet, on the
whole, the diflereneces betwosn "B® and "¢¥ were grester than

between "4" and ¥B", However, the 4ifferentiale at

thee s

160th pereentiles of the lower half {medisn for entise
populaticns) were the seme in both instanees, while at the

tenth percentiles the differentisl betwoen ®2% snd BY wes

2% more then between "BY amd ®¢®,

The fallure-vate of the final sauple ae shown in

Table IV pege 21, indieates thet the 4% pete was slightly

gﬁgyﬁﬁﬁﬁy%% Dy By and 7 tabulate algebra, poosetey
and totsl June sgores for YAY, UBY, snd "¢¥ students.
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FIGURE 2

Total Mathematics Marks
| MATHEMATICS PERCENTILES 10, 28, 50, 75, and 100 FOR LOWER

HALF OF STUDENTS "aA", "B", and "C"




fout

ess than helf that for "B%; and the ¥2% yate slightl:

i

han hall thet for g%,

TABLE IV

FAILURES : GROUPS OF PUPIIS

of Pupils in fsmple

Hupber of Fallures 16 o8 og

Buwber of Fallupes ss & of W
Sawplie Puplls _ 21,1%

Wﬁyi%%ﬁ %‘%‘i

gcores Table V on pape 22 for

aigebre, @8 in the ecaese of Teble III, page 18, for toial

seores, shows the same “a%, "B®, “¢¥ vanking, In partieulewr,

gt the Y5%h

ané 100th pereentiles, there were decidedly

greaster éifferences between *B® and "¢%,

and %ﬁﬁo

the 59th peresatlle for Y4¥ is the same s& thet fopr Ypfg

Tath peveountile,

¥

75%h pereentile fopr Yo

*Z Beores Teble VI, page 24,

s Tank ovder for geonotyy seores, a8

that,

Redid
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PupilS “A“ “B" Kcﬂ Pupils "Al' "B" ] C“

ALGEBRA GEOMETRY

GEOMETRY AND ALGEBRA PERCENTILES 10, 25, 50, 75 and 100
FOR LOWER HALF OF STUDENTS "A“, "B", and "c"

FIGURE 3
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botocen *E® angd P%, The sssumed

wedlan soores for the ontivs pomulations shoved a diffevens

on "A" sof “BY, end 5% between "B" and “¢°,

parisons weovre wads of the pesns and Live personililes fary

slgebre and geomelry, it was fownd that, wilthout exesption,

the goouelry seores were lowsr than those for algebra, The

data prosonted in Yable VII, page 86, show that in each

y Boorves

group the differences betwsen algebrs and geomety

were 1% et the 10th pereentiles and 5% at the 25th percenis

ilez, Tho bundredth pereentiles of the lowev-half of the
students, or median for the entive proupe of Grade XI
studente, showed s diffevenmtlial for group A% of 14 for B°

753 end for 6%, 5,

sot by examination veeulils, ¢

1 o have pastorsd
%gg middie

midale student in the entive “:¥ group sem

geonstyy alucet se well as algsbye, whereas®B® and

more (iffieunit than algebra,

puplls found geouetyy

in eze

sinetlon of Plgure 4, popge 8%, the seatior dlas
E &

grem for algobre and geonelry Scoves, showe that ¥ "¢¥ students

{29%) were nove than tws intervals of five per cent lowey in

geonotyys 11 *B® (179): end 14 2" (188). 1In geouwetry, 103

of ¥a¥ gtudente hed higher marks then eny in the "B ané %¢°

e
sred %

groups, &8 oo




TABLE VIX
COMPARIGEON OF ALCGEBRA AND GEONETRY SCORES

B oafe ; ol i b
Pevescnte L A L E. / e "
11e AL o 00, Alg =G0 Alg. {80, Alge=Goo., Alge Geo. Al g o»Goo,
10th 17 16 J 12 11 k) 7 6 1
25th 24 £1 & 15 3 w10 &
50th 53 26 5 25  ®p ) 10 15 P
78%h &5 32 & aX 29 4 24 21 &
100%h 42 41 1 40 83 k4 B33 28 B
Meun £8 Qa? e gzsi? g4 #0 B 2.5 18 .8 lﬁwl R |




ALGEBRA <7
NOe & % Pu-
pils in Each
Geo,Interval
D 11 Jie FElI e PBI 2c ET
to | to to | to to to to to to
20| 25} 30} 35| 40] 45f-a |8
‘ L
1§ 3] 2
o’ ' 14 54 e
1 2F 8
| ' H 1/ J e
] P T 4% 10 6
PN 1 54 164 234
1 J D
[] " 1 i li l%zr r‘is.'
E E~V 33 p .8 ,ﬂ 1 /9 O/
Hi+
& a I\ le e " Jo]as] s
= 1) 254 244 194
o " T (T A0 w 7118 | I
" Hi+ 10 | ) HH— 22 29 4%
/
! HH- ) [ 7T 'S 3
I ) 204 5%
) 11 I sl
7
94
)
1
&% - 2 1 217 10| 15|25 IZ1 2 |75
if)iis 3% | 4%) 9% | 124 204 33%| 164 3% 004
ngch IR ERE. 7 18 s | e 63
gebra 2%4 5% ) 6211121 224 174 21% 5% 100p
wervales] 2 [ 21 4 [ 6 6 T 2
8%112% | 15% | 23% | 234 154 4% foos
PAIRED ALGEBRA AND GEOMETRY SCORES FOR THREE GROUPS A R’

FIGURE 4



24BIE VIIZ

PERCERTAGES OF PUPILE IN ALGEERA AND GRONEIRY
SCORING INTERVALS

BoB  WaT  Bad 1,7
4.8 1145 4.8 1.2 4.8 23,1 6.1
8.8 18.4 6.7 5.8 169 252% 12
1. 25.30% 12,1 1605 1705 g2a 17

21,9% gza
17:8 15.4
' 20,6 2.8

g:%zz%wm for nesn

#iatervel for medisn

Alpebre wore then twoe Lntervals

of f£ive higher then geonstry Bed  17.5 19,4

Geouwetry moye than bwo intervals |
of five hipher then algebra 79 4,8 T o7 8,7
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CHAPTER IV
ITEMS ON 1956 TEsTl

IHTRODUCTION

Students of mathematiecs sgree that power, ingen-
uity, vesourceinlness In problem-solving is a
major objective of instruction. They interpret
problem=golving as finding, by veasoning, & sat-
isfactory vesponse to a situation whieh is novel,
for whiech there is no svalilable reealled response®,

£

decording to this definition, guestions similar to those asked

for June 1858, or worked out im deotail in the btexite, wmight not
test the probleme-golving sbility of those pupils vho depended
ehiefly on thelr memory.
This chaptsr will be convernsd with grouping the June
19586 test Items under the following headings:
1. guestions similar to those Por June 1@%&%
{a) of equal, or less, difficulty

{b) with one added difficuliy

13@&& 1956 test is in Appendixzx G,

“John R. Clark and Howard F, Fehr "learning Theory end
the Improvement of Instruction » A Balaneed Program®, The
Iearning of Vathemetics Its Theory snd Practlee, TwenlyFirst
. Yearbook of the Hational Counell of Teachers of Wathematlk s,

Chapter II (Washington, D. C., 1953}, p.341,

N

=

“See Appendix H for 1955 examinstion,



amboy pequired

reason reguirsd
{b) those for which movs than one line

ig vaculred,

o

in the ﬁ@%%ﬁ% ﬁé
%@%?3%'%i k

L the % %?%w %@
L in the epurse %g
4 3% previcus tesis®.”

Pureny, the only ¢

- ang The Re f %wwﬁ%i%‘%
Hational @%%@%&ﬁ ﬁf f%a§%%Wﬁ @l




aveilsble pricr

toet for the previovs wesyr is ususlly

able for relevence, cuestions siud

will be eons

dune 1857 glgobra

1985, snd of sousl, gr Jesg, (187

wiley to s8tuisnis

wonld be §

to 1086 was that for Junme 1985,

oy to thooe for Jw

tions

Zinee the
the most readily availle-

v zﬁwm

ered solvable by imitation,

gilmiier to those for June
gifficulty The followling cusstions

who eould sceurately reeell the

mechanieal manipulations reuuived for the June 18586 test:

No, and
Yaine

June 1986 Test Itenm

Juone 1885 Yest Item

iz {1} Pow sueh %?@d%% iz &%& is
b » 4o thepn %8 - Eb 4
uﬁ%

i (1) Evalustes a° = 289 41 14
when & 8=2

R

le (1) Sluplify _ 5b

#hat valve of k will ie
geke 38 «» 5% 4+ k &
perfect souare teino:

Suthaet £ » 4b o 5 fron
P o D = L

If i ® 2 and y8 &, find
the ﬁﬁmﬁgiﬁwz value of
8-2 (52% - y2)

Eimplify end express with
?ﬁ»i@ﬁ@% aﬁﬁi@@%&

{y%; nel e

fhet ber mus
%@ x = %ﬁ %ﬁ




Solve for %z
48 , -
T+%® E4m

wa %%@1@ gusntities 8" ang %"

2 in guestion 4s for 19 by Poe
Cuestionz %%a@ for 1886 guirs ??ﬁ%%ﬁwﬁﬁ @m%ﬁizw to
4L for 19568 reguired that f‘w "2" in euestion 4e
;m use é%f’ *%:m %ﬁ%ﬁ%&@iﬁ for 18936

2 f%y 1%_& %&% ”
nerator of

For stufents who depent on

pales without »

werorizing methenntical deretanfiing, & swall

chenpe in & cuesltion {(such as substitution of & fraoltion or a

% for e %%m %%mm% er & %ammzm exprocsion for e

sonouial one) ean wmeke the scolution mors diffienlt to porform



Juns 1658,

with Yhone

3 tuestiss

%%»

enelons of &

11 tusetions Involving the
o for 1856 (velues B)
mﬁ.‘%ﬁ

(8} tuestion

/] .

deuler 6 BD &




guentity

Binesial numeratop
for wonowlel numer.
ator

i

PBlwowial %i%ﬁ% %’@'@
gurds fnrtead of -
one

ot in descending
?ﬁﬁ@w @%ﬁ&@@ﬁ@@
lose

R
o



ngle

{ny, ?ﬁ%&gi&ﬁ 14 {5tk in goouwelry gsotion for 1958)
pognired the use of this rescon a8 5 of &

¥ Provortion Cuesticus

{4} %@%aii&g 9 for 1956 {value ?} was & proporiion
gpe veguliring: ;
{z; the cons’ %ﬁ@%%ﬁﬁ af & disgren
‘ given deseriptiion ;
{2} the proofs ané proportions fur %%@ nalrs
of siniler trisngles
{2} the use of the %@%ﬁ%i@@%ﬁ& amd eguallty
axioms in the sels of proportions for é%}ﬁ

frou the

i - 18 in geowetry section for 1855 ree

i%; %ﬁ@ proot and proportions of ouly one @ﬁi?
of similer trlsngles

, ¢ proel + for one paliv of
o &iﬁi@%ﬁ %?i%@%«%%
{2} the use of the substitution axloan for ﬁﬁéiﬁ

; 1%t wouls seen that, while sose of The seme
primeiples were lavelved ia the geowelry sections of both tests,
the dilagy

i

sme and applicetions of these principles varled sufiice
iently to meks the guestions difficult to soive for %ﬁgﬁzgféagaﬁéw

ing chiefly on imitation of the solutions required for Juse 1953,
In the slgebrs poriion of the June 1955 test, there wove

solvebls %ﬁfiﬁiﬁﬁ%iﬁg those Lor June

more guestions 1695

& s¢ope ueed in 100 por cent studoent answer booklet




{1) Toen guestious (worth nineteen marks) wers vory

similer to those on tho 1955 tent, and of egual,

or iess, Giffieulilty,

Four cuestions {worth teclve merke )] were sinilse

A

to 1655 iteas, but eseh hod ome added aifri cultyy
nemelys |
%&3 fraction for whole gquantity

. bioon i@? tuuerator fovr sovnenisl

Tea of the elmlilay sussiions on the gxaninetiong for

1958 and 18856 cuse in spprosisc %%& the geme position on

both tesis,e

In the é&g@%&@'%@ﬁ%§§ gone oXsmples ave workes out

in detell, tozethey with cheeh ing uethods, Fropositions ave
fully explaeined in the Ceouctey text®, Eolutions for sueh

nation guestions thersfore could not

iteus uvsed as ex:

aiwsy8 be eonsidered the produet of oviginsl thought on the

part of the pupil.

Oliver snd ¥, ¥, f%@%@@ﬁ i@@ﬁ Sourse in
{Begina: Sehool 4ids end %@%% Book Pubiishing Co,
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Yor the slmmiteneous frastione]l squations used in

%

enestion 4b (value 4}, =& the %%3%? iz used o

domongtyete the s

Rote=learnine could help provide the pesponsss Yo two gecasty

propocsitions

Theve avs sles two algebre guestions siuiler %o those

ezplalned In the text execept for & chamge of sigs snd/or muber,

Guestion Z8: - "Faeltor fully: 2z = by «b a7y =» Bx%, wae worth twe

marks, In the text, alsmcst & Full page® s devoted to methods

sy houy f%%@%%,
éﬁ%@%ﬁ ¢ in two

hours le @_%ﬁ,
of travels®

The dlstance, rate, snd tise formmls is dizcussed on pages 1§,

are written in eysbols,

On pege 145, expressi
together with = given Figurs for ®a%, %%%@ Bak, Spf gng #4%,

o reguiring the wee of the pano

foavsnle ge that for 86, Tun potrodis %ﬁﬁ»ﬁ sheoel

%g‘z v s A
%%%@%ﬁaﬁ?g Sie %ﬁﬁaﬁg e 95,

&

“Tbid,, Do 2iZ
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strated for this Cent gusstion whieh vonds zs followss

aip hes o sched %2'”
: ' oo eitiee, if
%@%@%E wore dopvessud

"2on miles par
1d teke one belf hour longer, P
ce pate of trevel.w

winor Gifferences Letween the

ﬁz‘
Text 100 %%% 7

Fest 18 18 8 248 g Te g

There oy & Fo

R e
2

L5

The text cuestion hed laurger nuy

A3ETienity,

il in the text, four .

given for algebra, and teelve for geouslyy. Teo slgebes

i%, E

=t ione {worth sly sorke) were pind

ions bsl been

[for vhich deteliled sunian

wwhors ané for signe,

For & gootl student who had

gpevicue 4t ané emszples denonelrated in the texis,

img ouestions would huve boun coup

the foreg sratively sady.

e write %ﬁﬁwﬁfﬁkﬁg Interprated s Yorls

ieh there wee oo porsllsl on the June

Bor & detelled ezplametory emmmple in the
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: most valuable achievesent in methenatics

issening i8 %&wﬁﬁhg%fiwﬁﬁﬁw%%ﬁ&iﬁg as dess

o Wﬁwaﬁaﬁ in sdaptation and applieation s%
point of need for use, 7This is thereiozre

%M@% appropriste beheviocur to evaluste™is

%h%

one veslizes of course that Ueuchors are pot linited fto aXe

planations of exsmples Irom the texte sné prpevious June exaus

instion, Cood teachers provide wider experienee, ¥For their
students so ealled Torizinel' guestions may mot be entirely

A

now, Nevertheless the Imvestligabor believed that Tord

problons as SePfined were more likely to evaluste thiz behaviour
shun those ‘solvebls by imitetion'. Howsver, for ﬁﬁzﬁ%i@ﬁﬁ

of "original’ guestions requiring e straighi-forsard ons-lined

snswer, one could not miwaye be eerteis whether the wesponse

wEE & guess, the vesuld of men

spigations, or evidenee of gemuine

uke peguired

andepstanting, It would seem that, the wove siatens
Hg »

sn o coherent logicsl soguenee, the less guesswork was likely

20 be roscrted to in apriving at the gopreet solubtion, Agcords

ingly, 'originsl’ guestions will be sortéé into estegories

to the length of answer Peguired; 1.0.i=

ascoréing

{a) involving only the f£illing in of & blank spaee
with &3

im@%ﬁ Jornson and H, C. Trisble %%mﬁ
%&%@@%ﬁ‘ @%1 E%mﬁiﬁ%ﬁ and Unfevstontings®e | S

: fu ion wenty-Socont TOs¥LO '
,é? %%&z@mﬁ%, {#ew York @%%m
ie Coluabus, 18954}, De 24




Geouetry guestions la, 1b, 2, Za, and b each ealled for an

sber, %ith the exeepticn of cuesition

answer in the forw of 8 ww

£, these guestions reguired the recellection of formmlae oy

rules and thelr application to solve arithsetie guostions ine

1ltiplication or division by & one-digit

volving =

Cepnetry guestlions Be to Bf gevo one merk for osch

voason supplied

more then gne writien

1i) ¢ {valiue the

answer to whic

{13} 4e (velue 3 movks) - an egustion with one unknown,

o

end ineluding three binonicl expressicns, sach of

F

whieh bad gy arithuet

de=frection foetor,

iii) 2. {value ¥ merks) - a problem guoting the aves of

e

e trisngle end askin: for its altitude,

The poometry seecilon, on the other hand, had one uore

at

gusstion then the algebrs {of the type reculiring

L

lesct two written statezents)., These sores

. marks ] - econcerning sveas @f svere

G| BRind 4

Fiaaad
fl
Rt
s
o
&
&
o
L]

lepplng trizogles ard pavsllslograns



{11 % gﬁﬁz@% 5 marks} - 8

g for preol of cunmelity
of two intersecting echords whose &%%3@ of intere

sectlon was bisected By a diss

{iv} @ (value 7 merks) = 2 proportionec
involving two sels of sisiler trisngd

use ol the egnuliity

r of & blenk

{1) nusber - § geowelry gusstions, worth
2 navrks

{2} resson for o gilven steterent - 6 geonetyy
questions, worth € serks

{b) guestions imvelving move them one stetement

{1} 4 geosuetry guesticns, vorth 27 marke
{£) 2 slgebra guestions, worth 9 marke.

inal ovestion

wae ot alweys possible to be sure whether ©

E

a guses, the result of ze

rization, or evidenee of genuine



%%ﬁ%%%%%ﬁﬁ

goction was pove

gtanding than the algebra,

&

Table IZ, on %Wi@@ di, pives & gsumary of the musber
of questions of esch type in the slgebra and geoselry sections

snd the

for guestions of ecual

- previcus yesry and the

one sdded 4iflienlty, In the slgsbrs section

& temiensy to bave the

was noted, For thres algebrs cussiions, wortk 10 =

g}é’e{g 5 @%ﬂ

snd cheeke ha¢ been given in the text,

In one cuse, the text and test guestions were identicsls
in enother, the tost guestion was sasler; and the thivd,

differed only 88 o sigs

®

Both the 1955 end 1956 goox

nogessitating the employment of the esme

iz both tests, For & pupll des

sppilestions varied

ebiefly on 2 gool memory, propositions is guest

&b {worth 12 merike) would be easier than thess of ecunl
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iggnopuerion

In this chepter, cuestions as elessified 4n Chapter IV,
will be ssesessed secording to the averege porcentapes of norks

Uoing scores of the groups with

the highest and lowest marks, comparisons will be made as to

Tipe.

g

8L

@

¥OR 1955

marks in porcenteges of thvee groups of students on ten

less diffienlty *e B, on pege 48, shows the everage

June

1956 algebra guestions, which were similer to those of June

1958, and of egquel or less ¢iffieculty, In seven escec the

winlshec from “4% to "B" te "¢", However, for

{1b, le end 1f), ecach worth one mavk

three guestions

Bl wes the @%ﬁ%&?.

Cuestions zlsiler fo those for 1985 with one sdded
21ty Figure § aBso shows

the vesultes of sompavisons

wbich wore pimllep

1666 algebra gucstions
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# No of Steps Teken by an Isbister Scholarship gendidate with

a 100% mark

100
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AVERAGE MARKS IN PERCENTAGES OF THREE GROUPS OF PUPILS ON JUNE 1956 ALGEBRA QUE! § TIONS SINILAR TO THOSE FOR JUNE 1955

FIGURE 5
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%o those for June 1956, bLut with one sdded Gifficulty, In

all gomparisens an "A%, B%, "¢¥ arder vesulbed,
It woulé seom that the sdded Giffleulty helps to

giffeventliete beltueen pupile at fiffevent seorin: lovels,

EXAMINATION QUESTIONS FULLY EXPLAINED IN THE TEXTS

ure 6, page 50, shows graphically the comparisons

made for three guestions ldentiesl to theose fully expleined
in the texts, end for two algebrs questions ldentiecnl, emeept

for ghenged sign andfor nusber, to exemples explained in the

dext. Un both propositions {questione Yo, 6z end b) and the

factoring gquestion (No. Ba) the pupils vanked "4%, "B* ang

Ba¥,  For the slmmltaneous fracticnal equstions {euestion 4b,
jdenticsl to text exemple), "a%, "%, “B® was the oxdor of

mority and 8%, "A%, Y¢" for the motion problem {(Ho. IB),

Figure 7, pege Bl, "Aversge Berke in Pevcentages of ‘hree
Filling in Blunks Correctly for YOriginel®

Groups of Puplls for

Geonedlry Cusstions® indicntes that the bar graphe dluinished
Prom "A% w0 ¥

volved,

p¥ te "0¥ for eseh of the eleves wmussiions ine

Pigure B, pege OB, voncerning originel geuestions lavolving



‘i # No. of Steps Taken an Isbister Scho Laﬁ'ship
| andidste with a 100% Merk | | | .
| 100% T ' f 3 100%
| | | |
|
| 90% | 90%
5% 75%
60% 60%
; 45% 45%
| |
|
|
; 30%" 9
| % 20%
l
!
|
|
| 15% 15%
| 0% 0%
MARKS 2 4 4 6 .6
N L “ | !
STEPS#| | 3 | 10 14 | 6 .8
ok Algebra Algebrs| Algebra| Geometry Ceometry
QUESTION 2a 4b 9b . 6a &)
W
==

AVERAGE MARKS IN PERCENTAGES OF THREE GROUPS OF PUPILS ON

'QUESTIONS FULLY EXPLAINED IN THE TEXTS

FIGURE 6
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# No of steps taken by an Isbister Scholarship candidate 52

(r{ 7

1/:)00 with e 00% mark _ _Candidate required 8 steps-possible to dodng -

90 90

75 75
N

¥

60

45

20

15

0
} ARKS 5 3 3 5 5 6 7 MARKS
No. NO.
STERE 6 8 11 Vi 5 2-8% 4 STEPS
bUES- Algebra Algebra Algebra Geometry Geometry Geometry anmetryQUES-
TIOIS{ 2¢ 4a 9a 4 7 8 9 TICON

AVERAGE MARKS IN PERCENTAGES OF THREE GROUPS OF PUPILS ON ORI GL@A]_’; QUESTIONS
INVOLVING MORE THAN ONE STATENENT

FIGURE 8
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more than one written statement shows that imvarisbly all
groups had less success with the g eometry than the slgebra
itens of this type.

Por algebra questions Ze &ﬂéyéa the order was the
usual "A", "B", "c®, However, the area problem 9a was an
exception to the rule, for "B* hed an average mark of 1,9%
higher than "A®, The writer wondered whether this léne
exception to the order found for orviginal proofs might have
had any connection with the faet that éhil@?@ﬁ are taught
from Grade VI up to £ind the ares of triangles,)

In Figure 8, page 58, one also notes the usual ®a®, "p%
®C* order for thegeometry guestions, exeept for comstruction

question 7 (whieh recuired s deseription and no praﬁf) on

which, on the average, “C" pupils got 5.2% more than B%,

Conclusion for ‘orizinal’ guestions For original

guestions requiring more %haa one statement there wers two
execeptions to the "a%, "B", "¢" order g= one, the algebra
problem on area; the other, the geowetry eomstruetion guestion
for which no proof was required,

For the three groups @fvgayilg, 2ll original geometyry
guestions requiring several statements were herder than any
of that type for slgebra, For "A" ang "p% pupils the blanke

filling geometry guestions were the easiest of sny originsl

l'?VX T Buswell et al Living Arithumstic Grace Six
{Torontos Ginn and Co., 1951) p. 256,




On only two blank-Filling itens veve ¥2% ane

®8® peores inferior to those for some originel slgebra

guestions, They were geosoiry cusstion 5b {on pronsrtion of

trisngles) snd geouelry 5f (which asked for only one

reaton

4

iition to these twe

but requived move). Oroup "€ in a

exceptions, hal lower scores for Geometry Ho. Se, 58 =né Se,

susEtiont,

types Teble X, on pasge B8, ic a

arizetion of vesulte of eomporisons sede between the threo

e voesived,

groups 88 to poreonteges of s

The order of merit was uenelly; first, "A%; seeond, Y8l

snd last "c®, This held for 20 of the 37 eusstions., In the

orz guestions thers wers € exespiione ic the secusnce,

20 alge
However, vhen the 17 peowmetry ltems vwere considered, theve was

only one ezeeptlioni- construction problex {no

orooi voculived ),

Only 2 of the 7 sxzesptions oecurred in the 18 ov

lginsl euestions,
on 5 of the gquestions "B" did betior then "i%; but only on 2

items 6i¢ ¥¢¥ exeol 54,

Oa the whole 1t would seem that geomnetyry rather than

algebra, and "oricinel’ guestions rather than thoece 'solvable

by initation®, were sble to differentiste betws

varying schievensnt, %The 87 susstions vithout ergection, were

eble to diseric.nate between the highest seoring ("4%) growp

né lowest scoring {(F¢"):

in 211 but € cuestiouns, between the
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It has been shown that puplils of Sehool Distsies fige 1

whe were Taught by quelified teschers gutsecored pupils ivaines

by Permit Teschers on Svery couperieon wede, To pesch 2 8=

&

 dlseriuinstive pover of euch ssetiocn snd saeh

cuestion, & pereentage figure will be found by dividing each
sverage raw geove for “¢¥ by the corresponding ome fop VAW,
4 peresntege of 635,40 was foumd for the algobra meangy and
ok

gusstion eve listed im owder of size in Tablie X1, ou puges

88.1%, for the goouetry. The pereentage Flguves for o

5% snd §§¥ It vi1l we ﬁ@%aa that the smuller the percentage
figure Ihe prester is ths ﬁi erisinative power,

dgne 1996 test itoms siniler %o ihose for June

#ith one exception "C%s seoves wore gt least Y51 of those for

B
b

P£° on 811 cusstions worth one werk whieh vere similsw to
those for the previocus yesr ecud with no sdded Gifficulty,. The

exesption wes euestion 18 { on son

leting the seneve of &

trinomisl) en which "¢® did less then one-third as well ss "a%,
Of the itess similer to Jume 1955, the one whieh dise

sineted most {(14.:

thet on rationsll

one a8 in 1956

3 betwesn the twe gwe

ape of pupile was

. & cenominator with two surd



TABLE XI
CUESTIONS RANKED IN ORDER OF DISCRININATION BETWEEN "4" AnD ®qv

“TiITATION . OB IGIRAL ‘ =
CuoBe Ale Goom ~HITATION . O R - TR f R’
tion  gebe mete Vale 955 Rete States I A

1
Hoo »a oy ue = 4 0d, Texb o, gon nente "ot W

% Bo 5% 1

% 14.8% 2
X 28 ,8% 2%
X 28 ,8% Bk

* 3060% B

He %
84 ®
: %®
Ig "
9b %
5%

2b x
3] ®

4 36 o 0% &

% 86 0 2% 7

. o 28.1% 8

x 45,1% 9
% 44 7% 10

Ll
QW b Ot IR

] % 4 % 45,8% 11
2e % 3 x 46, 5% 12
3 % 4 b4 46 ,4% 18
2b 4 o % 4% o 5% 14
56 % 1 x 47 8% 15
) % 7 % 53 o 3% 16
4o % 4 m 63.4% 17
v % % % 6548% 18
58 b4 1 X 68 4 5% 19
Ba = & ® 69 9% 20

o)
wif
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On guestlons similsy %o those of the srevicus June,

“c¥, on the aversge, di¢ over two-thirds {72.9.) as well ap ¥a¥®

on items with no difiienlly added for 1956, tuestione vith an

adced difflculty, brought "C" seores to less them half (44.4%)

of those for "a%,.

57 and 38, shows that the proportion propesition yiecldeé &

deeldedly greater difrerenthilon (44,7% as oprosed %o

between “A" end "¢" then did the proposition on the eyelie
quadrilateral. For questions fully explsimed in the texts,

the algebra distenee, rate, sad tiie problem proved the most

inating (26.0%).

gl Cuostions Table XI, pages 57 snd 58, shows

wetPy guection Se {requiriag the veason "Fangent chord

went! } wes by faw

ny on the test, %¢* scoves

were 5.5% of "4A"s on this item, Next in eovder, with 28,85
each, came two more guestions coneorning cirelesie

{a) B8 - reguiring the rosson sngles in the

samo segment
(b} & = requiring more then one vessen to nrove
thet two ehords were ecusl

Elght out of eighteen ‘orizlnel’ guestions concorned eireles:

5

four of these were the most diserizinating of the opiglnsl



&0

items with an average 24,87 es opoozed to %%,%% for ail

originel cuestions and 58,5% for ell originel gecsotyy
enestiong,

Geoumetry cuestion le {(width ecquals ares divided by

total length} had preetlieslly no diseriminative power, (97,

 §§@%§ gomperis %ﬁ%, Beeanse the peosoetry seetisn is

hesvily weighkd with orisinel cuestions (value 28% as opposed

to 9% for slgebra}, it wes ifmpossible to make valid coume

parisone vegerding totsl serke on Yoripicel' cusstions for

algebra end gecueivy. Hovover, the three sost diseriminsting

geonetyey questions Be, 58 sné 8 {panks 1, 2% end 21y wers sl of

the ‘original® type. 411 thres coneorned eireles and two of

them reguired the L£illisg of & blenk with & rea8ohe The

three wost Ciscriminstling slgebre guestloss were councerned
withs |
{a) rationslizing a denoulnctor with two surds
{venk 2) | |
{%} completing & sgusre {renk 5)

{e¢) distanee, vate, snd time problem {resk 6}

0f the {ive least diserinlveting geosotyy itens, £

{rouus £55, 255, 27 =né 27) reguired the f£illing of =
with a mambeyr; the [ifth, discrisivating ronk 86, {shich wes

a gonstruction guestisn) €id »o% reguire & procl, Henks 28 %o

25 were all slgebre euestions of various types,
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%gg will be

oot

scored by PA7 on § gusstly

¢ guestions produced

the three

average merke of less than B

groups of students

in the texts

e
L
Set®

*originall blemk £illing geowobry gusstions (11

{4} nel? cuesticns invelvisg morc than one

statement (7 ik s11)

Geonetry 4 = "AY, P8.4%;
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Yard




Y B

BAR

1B EI1 Continued

B

9

o o

o

s algebre guestion Ho. le

z slgebra questlon Ho. 90
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TABLE XIIX

RANKS AS TO DIFPICULTY OF QUERBTIONS, FOR ALL TUREE GROUPE

I QUESTIONS SOLVABLE BY INITATION

JEETION ,
GUESTION TIPE HU¥RIR B AN g £ ,

Lo Bimilar to June 1955
1. Eoual or less diffi=-

eulty la 4 Lt 2

1b 7 2 &

le a5 37 &3

ia 28 31 31

le 15 B g

if 33 28 23

de 30 25 24

Ba 23 23 15

5b 9% 8 7

8 1ig 24 21

2, One added difiiculiy £b iz 22 26
3 i8 ig 18
& 29 29 242

7 is 21 14

B Pxplained in text Za 2 4 4
4b 2z 26 13

b 38 =5 36

&a 25 is is

&b 26 20 25
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F angeey

sy roquired ie i1 s 1
- we , 1b 13 18 11
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12 10
R e

e 27
11 1
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&

b
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in
o
i

0 e

S0 0 0 Bt 0D
B
&

26 2%

B, Other thonm Dblank filling
Z2e 21
4a 17
Sa 24
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This was eguel in Gifficuliy %o 2 similar
guestion of June 18355,
% A8 mmse . Bl = L -
"% rank, 4; "B®, 33 "¢, 2

Lecd
4lgebra 1b = “"Zvaluste &% ,- 22" 4 1 when & equslis = 2%

Algebra 2a - “Factor 8x - Ly $ 87 = bx®

In the text, almost a full page is devoted to
methods and check for s guestion identieal
exeept for two signs,

A% pank

R 2; %ﬁ;gg%@s %3 %@‘ﬁ@ 4
Goometry 5b = 4 given statement resuivred the roeason
3
"Egual ares subiend eoual chopds®
"A% remk, 13 "B®, 1; "¢, 6

The following questions were ranked among the sight most

L

Tions for all thres groupss

i
Algebra le - ﬁxdﬁ'é g B-ln

nis ouestion was ﬁi&ii ar te one for June
1986 wilth no added difficulty,

%4% rank, 373 ¥BY, 37; "c*, 23
Algecbra 9b = ¥ A man travelled fifteen miles 2t =
goustant rate, If he haé itravelled
two miles per hour faster;, he would have
gone the same distanee iﬁ two houzs
less %ime, Uhat was his original
rate of travels®
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Fi

4% pank, 233

Zﬁ; %g%g g%

‘1&?

piffieult fype . A1l groups Flons wee

wore then ope stalovont the most difrisnlt of %,; TinG,

Eroups ﬁ% geetion will

be conge: cunt of variation betwsen

groups iun the venking sg to 43 E ounestions and

F

Algebra gugsiions In only 2 algebra guestions was

there o varietion of 10 or sore 1n vank order of difflenlty

petwesn the thyes groups., They wers:
33

1f = “Zplve for =3 X 2 W

ilay one for June 1955

& gusstion eszsier than & 2im

24% pank, B2Z; YBY, 28; “C¢, 22

) b
2k » "Paetor ®

on had been denonstrated
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8% papk, 28; "B", 86; "¢¥, 12

Yariatl

slgebra,

Five of the iz guestions ir

with possons for given stobenents were found welatively voy

A

diffienlit fox hap ol fully ouelified

teachers, of ten or uove
{togother with the resson recuired for each) weres

e - ?ﬁﬁﬁfﬁ tangent engle eguals smgle in elternate
nt®

i 3 gﬂ%’é ; %%% 3 3‘{5’% g [ g% " ;%e;s?

58 - %angles in soue sop

®a® pank, 83 8, 113 "c¥, 18,
Two other guestione vith deelded varistions wores
la = %4 pectangie for vhieh the aves und %%% %ﬁﬁ%@

of the length were supplied, and for e
widith was rogunire

o

BB . ’ woy .  Banly . Bl :
%é? $§1%3 §E§ %%%5 ﬂg %ﬁ§$ i

8a - The progpesition on the opnos!
eyelle guedpilateral

%%ﬁ %&%ﬁ, %@g &@%9 i@% ?$%§ 18

5%
o
&
Y?’&
%m?
as»i
ﬁc

types On the sverepe, there was prectieslly

no veristion betwesn gﬁﬁ ﬁﬁ%‘%%ﬁ papils ag to the velstive



T4

difiienlty of varicus gue

betwesn oV sthers wae found in Yorl

. o e # # s 8 Foomy s s iy i & oun 2 s ameon e e i F s B0 B s
timg, o suell change in & guestion {(guch es substitution

il

¥

of ¢ Fraction or 8 sur€ for o whole cusntity, or s binoulsel ¢%-

spession for & sonomlal one) esn wake the solution wors diffl-

enlt fto perform., Botk "B® and %ﬁ_’i% vuplils found questions

o those of June 1885 of sguel or less 4iffienity

BE.8%3 "%, 48.45) essler than simile:

e¢ 4ifficulty {"B® aversge, 48,35

students goored an the evervapge 6.,4% more on

ieully than on those of sgual

gathemetlical pules

glithout understending, or they had studied sueb guestions

2 The thwes fuctoring guestion

o, o, b sud ¢ were erranged in Ineressing order



78
for groups PA® end 6" ap were the thves eoustion cuestions
Ho, 48, b and 8,

Of the two verbal slgebrs problems the one on notl on,
Roe. Gy was wore difficult %@@% %@§% B ﬁ?ﬁ% o Peseinii
reasons for the differentisl in renk wight have besnts

1. Awes of %Z*’i sles is tausht fron Gredé VI on.

g}a %gé@ﬁ gﬁ?ﬁ?ﬁ},@%@ %%?‘%}f %%&i&% ﬂ%% %ggﬁﬁii@@ %&%@ %’2% %ﬁ:}g&‘

R

» In %he %@ﬁﬁlrﬁﬁﬁ%ﬁ‘%ﬁﬁ aree provlen yeouived
11 stepa; the motion, 14,

Of ell four original geoustry questions recuiring

- moro then one statement, guestion B {%the enly ome of the

four invelving & eirele) wae the most €if7ienlt for all

. grouns,

‘Table E¥s on pege 76, liste outetanding exemples as

to diffieulty, for questions snd guestion types. Both groups

of studonte teught by fully quslified teachers found the same

questions or guestion types casiest ov havdest, essept for the
emsiest algebra question and slgebra type, Other then f1nd1ng

Toripinal® guestions with move then one stetement u

‘.

@iffieult, pupils of Perudl Teschera had difrfevent vatings as

&

te the eselcet and havdest questions emd guestlon types,

In algebea, scholars of guelified teachers found

guesticne emplained in the text most diffieult, The easlest
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TABLE X%

Basglest
411 test
Algebra only : Za ib ia

5b &b ia

Geo, b Goo, 1o

Alg. le Goo, Se

O . u oy
Walialia giaf%?a%ia

Algebra only 3 o 3 b

Goonetry ouly TeBall,

%»% %ﬁ%%%?}
’%ﬁ% w%«zt%@g ;fﬁ%%

srigins]l Reculiring
wisined in Tezt
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o tstanding exsupples of

Table XVI on page 98, 1iste the

inatd ¢ power botw:

be founé belweon

to, o num
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feast Disevivinsiing

A1% test . . - Ge0e la

LlgebPs gnly ib J

Alpebra only

try only ‘ G

d ® Blmiler to June 19568 { «+ ® idded Difficulty)

9

sivel Bleuk

wbay )

than Ons Statenent



Pvon febool 2 %@%ﬁ%@ﬁﬁ

a1l ®2® grede XI stud

(1} probsbly mo

Foiled,

dont would bave

supted ®4Y gty

s
o
At

fou, 17 eny, wom seores in the

ipvershell of the yonpe fov the totsl

merke for secyedited
t 92
v Then Thely petusl seorss on the Goistens

i

wouid heve beon et the very less

gter teaty,

1) 4 student wbe hed pestorsd both the &

for the previous yeu the detellied oxplung

suples in the text, could have

fom
o

alip




&e

£} The geonetry povtion of the exm

¥ gtudents were decidedly superior) wes

whieh ®a
& mueh betier test of resoureefulness in problese

golving than the algebre sestion,

Aeeording to the last coluen of Teble XiV, »

S

guestion types (a# set out in Chepter IV) erranged in ordep

of ineressing

seales of difficulty weves

{1} Yoriginel gusstions luvolving the £illing of &

: with & ounber
{2) originel’ questions involving the fillimg of a
blenk with & posson

{2} gwestione sinilsy to

thoge of the provicus
June test, and of equal, or less, diffieuvlty
{4} euestions simileyr to those of the previcus June
with one wdded difliculty
{8) exanples fully expleined in the te

£
{6) Yeriginel’ questions veguiring wore tham one

steteuent |

Zotel Beorss The order of wmerit was "a%, ", G¢¢

for all coupsrisons made as to tolal scores for algebra endfor



geonelry, 1.6, fallure rate, pereentiles 16, £5, 50, 75, and

100, %48, were even move superior in geometry thanm in

algebra. For sll groups, the
diffieult theu the gl
the entire "4" population, unlike "B and “¢¥, di¢ aluost as

geonatry seection was wove

gobra, However, the medim pupll of

well in geowelry &8 in algebra,

dndividual Cuestions

T R e

Bagy

by Permit Teachers, However, students taught by fully euslifies

gugstions Ho question was easy for puplle taught

teachers got at lesst 80% of the possible marke on the followilep

guestionss
2a

slgebra la, 1b and
gecustyry 6b.

tnly children teught in Schoel Distriet I found the folluwing

ouestions easye

goometry 8, Sa, 54 snd BSe,

%ﬁéﬁé@%@é_ﬁ?ﬁ?ﬁ%ﬁgﬁ Only algebra guestions le and 9b

were 4ifflenlt for all groups, while geometry guestion 8 was
difsieult for geoups B and "¢%. oro

then one-fifth of the mwarks for geoustry question 7. Group

ip "B¥ alone got less

*¢® hed trouvble with four more guestions: algebra 14 and 63

tion The 2Y guestione without exception




of the forvamis; width of

Cividsl By totel lenpth,

Soeler wlth tee purds

feully betseen groupe were

reater variation bes

Conen vonk grieve of 438 ienl

ry then in algabre,




g

which rounived & nusber in & blank,

Difiieult Sype  For all ithree groups ovriginel gusstions

sequiring wore then one statement wee the most difffeult tyoe:

and the geouetey

questions of this ftype proved meve diffienll

than the alpgebre,

Diseripinstion of Types Using vesults of the highest

seoring group £a") snd lowset seoving group {*0"), auestion

types 1isted in ovder of inervessing dilserivinstive power

weras

1. originel® gecuwetry guestions wegquiring the
filling of 2 blank with & nunber,

2. Guestions sindlar to thoss for the previous June
end of egual, or legs, diffleuldy

Ze Questione slmiler to those explained in the temt

4s ‘originel' guestine peculrisg more them one
gtetenent
B, 'opiginal’ gecuetry cuestlons

£31ling of & blenk

roguiring the

with a vesgon

6, guestions similar to thoso of the previcus June,

but with one edded diffleuliy.
#non the follow

dng palrs of guestion types wers

soupayed, the gecond wentioned ip ve discris-

ineting,




Zolvable by imitstion

Original

Algebre Geonetry

Busber in blank Hesson in blank
Similay to Juns 1968 Seame with added @ifficulty

Geoustry guestione not  Ceomelry guestions cone
eoneerning the elivels eerning the girele

CURCIDE 208

Bzeupted ftudents of Sehool Diletriet Husber One

Prom the evidense in School 1, the inferenes seeme to be

that hed exempled students of School Distriet Nuubaer One

written the June 1056 Nsthemstics Exemluation, almost withe

out ezxesption, thely scores would bheve belonged ln the wpoer

helf of the range for all Grade XI students of thet distriet.

58 Test Through just westering the previous
June %est,; and exewples demonsivated in the texts, s studon¥
could have made 51 out of & pessible 50% in algebre; and 18
out of 80% in geouwetry, Iwo-sndea-hslf tizes ss meny warks
weve given in the geometwy as In the slgebre sestiom for

Yoriginel! guestions reguiring seversl stetements,

the aversge marks snd five percentile ratings for algobra

endfor geouetry were compered Yor the three groups, the order



gs
of mobit was "4", *B¥, ¥g® in every instance, Alse when
guestlons wore grouped as to types, an 4%, 8%, ¥£® spder

resulted for esch comparison. The evidente presented from

i

palred algebra and geomelry scores would indieate, that "a®

reeults ou guestions similar to those of the previcus Juns

but with one added difficulty leads cne to suspect that "4¥

students depended least of sll thres groups on memorized
rules without %&@@?5%&@@1&% for solution of algebra gusstions:
~§é Bg* pupils wost of all, Resulis on geowetry guestions
requiring one reason for each answor, would seeuw to indieate
thet scholars of Permit Teachers had relatively little undor-
standing of geometry comecopts. In algebra, the vanking of
guestion types for "B¥, and *¢" would lead one to infer that

Bg" students spent velatively more time studying algebra
examples fully axylaiaﬁé in the texts and ﬁsﬁ, algebra questions

for the previous June,

@iﬁ%ﬁé%fggﬁﬁﬁﬁﬁgg,%ﬁ%ﬁ%iﬁﬁ Zypes The types of guestions

whieh discriminated most belwesn students taught by Permit
Foachers and those by Ueachers of 8School Distriet Funber Ons
weres

{a} alpebra @u@&%i&ﬁ% sluwlliaer to those of the

previous Juns but with an added difflieulty,



{("c%g sverags seore wee 447 that of "4%)

{b} Yorigioall &%@%@%yﬁ'%%%%@iﬁﬂg ?@%ﬁiﬁiﬁg

The lesat diserisineting type was the original geoumetry

enestions veguiring a nuwber in easch blenk {"C%s average secore

was 78.5 that of W%ﬁ 3

A1l thres groups found

Yoripinal® guestions pecuiring wore then one statesont the most

type, ("2 everage, 44,873 Y1, 25,8%; and VOV, 27,15}
s were povrs Giffleuld
{74* sverage, 52.B%; "BY, BE,2%; and Yo%, 17.0%) then algebra,

Both "A% spd P8Y bad highost scoy

RS

eg for £illing blaonks
Vs BU.67)s

ﬁf&%g By

in geosetry with reassons ("4® average, 80,
fafs hishest seove, 78,00, wae mede in £1llisg in geoustyy

enke with munbers,

SUGGHSTIONS FOR FUIURE THVEST T6ATTINS

In orfer to psssss the posbible yessons for the

miical achievee

ponsistent A%, "BY, P¢¥ venking os to methw
ment for the lewsr half of all Grede ¥I students in each group,
the following informatlion would beve been helpfuls

{1} Be. mversps for sach group of teschers fop:

ia} experionce in yesye



a8y

{b) nusber of subjeets teught durinz the yesy

{2) yeavre of puofeanionnl op asedeniec trsining
Z i

{a} average intelligsnes cuotisnds of rpupllie in

ANy
o

.5 gach group who were

net parpitied fo writs the finsl exsminstions

in thelr own sehool but did so at the Departe
wonbal Centrs
{e) number of wesk students in esch group who,
on the adviee of mewbers of the favulty
of the school conserned, €14 not write the
£inal exeminations,
{8} szeuption marks of "B" students.
Fhen eomparisons wers made of the mesns and five porcents
ilss for slgobre g geoustyy, 1% vas found thet without ozmeepe
tlom, %&@,g%&&%@§$~%@@%@% were lower then thuse for algebra,

The lowsy scopes nlght

have been due %o the feet that »

atey L8 & wore 44801cult subjoct

and foy
the geometery section hed feover guestions solveble
By imitsticn

It would be interasting to study resulte of o test With squal

paebers of slpebra and poonetey itsss for ssch guesilon typs,



CITED |




for the Yeur End

8ll, Willian A., & John, Lenore, Living
o %@f@ﬁ%@@ Glnn end ﬁ%g@ 1951, 1547,

glevk, Johm R., and Fehe, Howerd ¥, "Lesrning Theory and the
E%%f@%%@@ﬁ% of X%@%%ﬁ@%%@ﬁ = 4 Balaneed Program,
¢ prnine of Fathemati /ﬁﬁ Theory and Praectice %@ﬁ%ﬁg
: ©. ieachers of Hathe

é@%@%;yﬁﬁég,%%%w,' M,,»ﬁﬂg%@ﬁ, Do ﬁ;% 1083, pp.285 = 848,

%ﬁ@ %ﬁ@ %ﬁ% sual ﬁ@%ﬁ%i% tf Teaehors of %ﬁ?h@&@%iﬁw,,‘x

%%@i&ﬁw& founell of Tewchers of %%i&@m&%ﬁ@@ Fifteenth &

0y %%a@@%%rzﬁa fiew York, Bu of Publiestions Teachors
ylunbia %ﬁiﬁ@f&iﬁgﬁ 3%%%@ @?»3@& = 188,

@%@%@i@a ﬁl&?&ﬁ%@ %% 4 Bte

dohnson, ﬂﬁ@@%&%g and %@i&%@%% ﬁ,
%%&ﬁi f% &ﬁ& %i&%?%%ﬂﬁﬁiﬁﬁ

ST of Toachers of %&%@%@&%ﬁ%ﬁi %@%wﬁﬁwkléﬁﬁg Baveau %ﬂ
?ﬁ%ﬁﬁ@%ﬁi@ﬁ% Teachers Gollege, Colwsbia, 1984, * ppd345-258,

oliver, ¥, J., mnd Wintere, Po ¥, 4 Fipvet Course in Plenc Geos
; o Hogine, School Alds end g%%* Tiook Publishing C6e
5 :@%% PP. 420,

The Sehoel Attonfenco fet,

%%%W Daniel ¥, ji 15 3 %
Co %éﬁﬁﬁﬁﬁ Cleg 49083 PPe

July 18, 18957,

and Fastery, Toronte, Jobn




APPERDIX



RTHINT 4

L PayEns, June 1856

e

Poe. s,

athe,

@@@fﬁ&u ﬁlﬁo )

Totals

%ﬁg@@ﬁ
vk

%@%ﬁiﬁ
Fﬁ&iawﬁ&
%

868
1196
267
22,7

?%%-

2 g1

@ &0
i b

50 10

Provineisl
Total

Popere
Fallures

%

5396
1770
22,8

48 118 5214
16 @6 1998
25,8 22,0 2.4

Idterature
Comgosition
Soelpl Btudies
fothonstics

Shay
Physles
Blology
Preneh
atin

Fotals

Letey

8
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| of o 33 Originel Ces o8 33T ©amplee of m Half,

T meeee mats oo
1 9etal ropulation 5320 ‘1‘ = 330 :‘:l 2.2, 928 15;3
0o m m a8 § of total m. 08 38.1 18,8
n.mm&m @we ¢ ’ 750 = 120 x
Ho. pepers uwitten 88 $ of totel pope ,~ ~ 8.2 100 ,,
tio, feilures os § of total pppulation 109
Bo. follures a8 . o popers 19,98 B
J} **ictanl Sauple |
lio, Semple Papere 257 s ioe 51
oo Bauple papers as & of totsl pope 540 1ied 3942
1o, semple papers as § of paperw written 592 ' 12,9 39,2

| Boe fallures 66 | e |- 22

| Ho, fallures es § of origioal sssple 1506 B 43.1
15 Tower Half
#0, pupere 1so 76 a8 26

m ol » ol' Wml -wlo 6442 V2.8 108 51
. laT L 2.8 Bl = ] 20

mmusummmnu B8 10,8 Bed 20
Se. pepere o8 § of 168 {total lower half) 100 46,1 208 15,8
fio feilures 66 is 2] 22
mmu;amwm i o 44,0 84.6

., .mmcwm&mdmchmumw
He mmmxmmm
us.-mm
F .Mmb.lmmum
3 mnmmcﬂcwmm
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APPHHDIZ € Continued

(v) 6 {Corvect to hundredths)
Factor fullys
{a) 82%p 4 &%p =
{b) 323 = 2% = 12y 4+ 8 =
(e) s -6x49.8%2
{(4) Redues to lowest termss %fﬁwi
| %0 +222 ogxy®

(0) SWmplify o5 . oy Li2sau1s
{z=2)3  ° xPExe9

(@} %ﬁ,ﬁ’iﬁlifﬁg W 0. mmimw
2y . B éx $ &

, B -t .
() Evaluate 1% = 817S4 31 4 6x°

RN

g~

(e} SimplirysA/IBBE o A/ 5al

(£) Simpiify _15

ib} Solve for =z {x = 2}%+ {= +2}g+ {z=1) (x +;§;§+% =0

{¢) Solve for x and y3 ax = by
‘ A EF ey = m
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AFPENLIY ¢ Continmed

sonetyy will do gither

Hote: Biv

4 9 . ;ﬁg men trevels & &i&%&m% of 150 miles 5t & unifurs rate
of apeel, Un the return trir be lneresces his speed
by & %ﬁ&m& per hour and thus regulpss 1 hour less

%zwﬁa dud his originel pate of %gz@%,

wadh %r ]

S0 24 zaw wishes %o luwvest £ his money &t B i of it at
6%, aud the balanes of his woney at 4%, How uueh
ﬁ%ﬁ% he invest at each %’m to yield an enousl mﬁm%

of 21847%

D OF PET A
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APPENDIY ¢ Condinued Qé

Teachor of
Sulject Hame - Aoom
grade ¥I BATHREUATICE {3) Raster, 19856

PART B = GEOLEIRY -
value: 50 marks, Note DO QUEETIONS I, II, VI, on foolscap,

Ho. Guestions III, IV, ¥V, VII on this paper,

8 I, The opposite angles of a eyclie guadrilateral are
supplementary, '
8 1II. The angles between a tangent tn a cirele and a chord
- from the point of contact are equal respectively %o
the angles in the alternate seguents,

I

4

Given: [\ ABC with AB tangent to &
eircle with eentre O at D,
Diameters DH and Hil. AC§ FEl.
Chords ED, EF, FH,

Reguired: Without further construce

to £ill in the statements and

reasons pneeded to prove the
followings:

Proofl Statements Heasons

1 {a} Lllﬁ, g
1 (b)L’Q:%L_ﬁ




AZPEIDIE € Contimued

Proofs Statements Hessons

&7

i {ey »2 ) ®C

iz eyelie,

£ Given: © points, 4, B ﬁﬁ@
o € @&%@3@@ &’%i?%Z%
with eentre 0,

*%ﬁ; i% ﬁﬁ %ﬁ@ %axf@ﬁ%
Erom pte € to the eivesle
‘with ecentre 0, and that
is also eguidistaent from
evolats 4 end B




Proof Statements Heasons

Cone

. Givem: /\CEN with DN/ /EN. B if the
mid point of EN,
Lines DN, EM.

- Reguireds: {a) To prav@ guad,
DEBA = qued, VABW in
a?@ao

{b) To prove £L - CE

DE = UN

{e) If DE = 14,7, oM = 20,

i o 35, Tind t@%
&@ﬁgzh of ﬁEai%ﬁ@W ,

work)
Proof Statements . ﬁeagﬁgﬁ

7 VI Given 4 eivele with ecentred, 6 pain%s Ay E, Gy ﬁ, E and F
T on this cirele in that order., Are AB = are EF,
Chord BD interseects chord B¢ a2t M,
- Chord AC ilaterseets chord BD at ¥,
Chord ¥FD intersects chord BC 2t B,
- Reguired: To pPove points C, N, £ and D are eonc; ali@a

¥ ViI. Twe tircles touch internaliy.

L From the point of contact two
equal chords of the larger
cirele are drawn, Prove that
the two chords of the
smaller aire;e are
&ﬁ&ﬁlo

Given




Statements R i

R ofs {(only} %o be written on
Nl foolseap,
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Bo., of o & B ¢
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feove Baplkk fesre
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37%
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Ho, of
Paper

B

feore  Hank Seore Hank  Ssopvs Hank |

71 10 75
73 22 60
74 17 604
75 12 725

76 17 602
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TABLE XIZe=Continued | 104




A

Hoe of

Seore Haenk Zeore

75k

e

71 25
72 12
7 £g
75 18

76 4

42
74
84
KL

75
76

i



\ BATEELATICS TOTAL |
- SCORES FOR THREE GROUPE OF STUDENTS

APPENDIX F

TABLE XX

¢

A B

Wo. of ,

Paper  goopre Rank Seore Rank  Seovre  Rank
1 71 1 61 1 51 1
2 70 2% 80 3 50 g
3 76 2k 60 3 50 2
4 89 5% 60 3 50 2
5 69 5% 59 5 44 5
6 89 5% 58 7 40 ﬁ%
v 89 5 58 ¥ 40 6%
8 63 9 58 7 29 8
9 68 9 57 10 a7 9%

10 a8 g5 59 10 2y g5

11 63 9% 57 10 36 11

12 67 12 56 12% 34 12
2 86 125 58 188 33 13%

14 66 13% 55 15 33 135

15 85 15 55 15 22 15

16 83 18 55 15 5] 18

1% 63 18 54 1?% 29 17

18 83 18 54 178 28 184

19 8% 18 55 19% 28 184

g0 83 18 5% 182 25 20

21 62 22 52 21 24 21

22 62 2z 81 24 23 et

23 62 22 8 24 £5 g2k

24 81 255 51 24 21 24

25 61 25t 51 24 18 &5

26 81 35% 51 24 12 26

2y 81 £5% 50 21

28 50 28 50 21

20 59 29 50 21

30 50 21 50 21

81 58 31 50 21 -

22 58 21 50 31

23 5% &6 50 31

34 57 26 50 31

35 59 26 50 21

1086



TABLE ¥X==Continued 107

oo
L

il

Ho., of 4 . ¢
Papoer

fSeore Renk Beore Rank Seorve Rank

36 57 36 45 56%
2% 57 56 45 %@%
28 5% 26 44 285
29 5% 26 44 28%
40 56 42 42 40

43 58 4z 41 41
42 58 48 40 42
42 56 42 29 44
44 56 42 29 44
45 55 453 29 44

46 55 @5% 28 47
4% 54 4 &8 4w
48 53 : eui 28 £%7
49 53 484 36 49
50 58 51 35 50

51 52 51 24 - 513
52 52 51 34 8514
5% 51 55 31 B3
54 50 57 8 54
55 50 57 28 55

56 86 87 28 - 85%
8% 80 87 27 8%
58 80 57 28 58
89 50 5% 25 89
60 80 87 %0 60

81 46 61z 19 61
62 6 61k 15 62
62 45 55% 10 52
64 45 83
65 41 86

66 41 86
87 41 66
68 28 88
69 36 89
70 35 70%
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7 24
78 24
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Paper No. 10—June; 1956
GRADE XI MATHEMATICS—Continued
(GEOMETRY AND ALGEBRA)
PART B—GEOMETRY

All questions of Part B are to be done on'this leaflet, After
utting the answers to the questions in'the spaces provided,
andidates will> detach Part B and fasten it securely inside
he answer booklet.

"alues

1. ABCD is a rect-
angle with an area of
36 square units.

DF =6 units.
FC =3 units.
1 (a) BC=

(b) Area of
ADFM =

i~

) 2. AB is a diameter
produced to D. -

ZCBD=120°.
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APPENDIX ¢

Paper No. 10

DEPARTMENT OF EDUCATION
MANITOBA

HIGH SCHOOL EXAMINATION BOARD OF MANITOBA
(Representing Department of Education and University of Manitoba)

EXAMINATIONS, JUNE, 1956

GRADE XI MATHEMATICS
(GEOMETRY AND ALGEBRA)

Friday, June 22nd, 9.00 to 12.00 a.m.

Examiners: O. T. Anderson, C. L. Kerr,
B. Noonan, W. H. W. Walker

IMPORTANT-—All rough work must be done in the answer booklet.

PART A—ALGEBRA

Values
1 1. (a) How much greater is
7a+3b~4c¢ than 3a—2b-+5¢?
1 (b) Evaluate: a®*—2a%*+1 when g= —2.
1 (¢) Simplify: 427+ x»1,
1 (d) What value of k will make x*—5%x+% a perfect
square trinomial?
1 () Simplify: /84+2+/32—3+/2.
bx+c
1 (f) Solve for x: £ = .
x
2. Factor fully:
2 (@) ax—by-+ay—bx.
s
2 (b) 3 — —.
8
3 (¢) %*—6x2+11x—6.

{ixrat)



z-43 x—3 36
3. Simplify: — e - .
x—3 z+3 9—ut

4. Solve the following equations:
(a) Solve for x:

2 3 1
—(x~3) — —(2%-5) =1 — —(x—1).
3 2 6
x ¥ 3
(b) Solveforzandy: — — — = —.
2 10 2
% ¥
— 4 — =0,
3 5
2 1
(¢) Solve for x: — = 2.
o ox—4 x—2

5. Simplify and express with positive indices:

9a\ "%
@ (=)
2564

(B) 4u0+(22)%.

6. Rationalize the denominator and simplify:
24/3—4/2
2342

7. Find the square root of: 7a*—6a-+a*—2a%+9.

8. Solve graphically: x*—6x48=0.

9. Solve algebraically:

(a) 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?

(b) 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)

4
3. DE//BC
AD =3 units
DB =2 units
AE =4 units
DE =35 units

Two parallelograms ABCD and ABPR on the same
base AB and between the same parallels AB and DP.
E is any point in BP. ‘

Prove: AABD=AABE+ AEPR.

Proof:
Statements Reasons

ad
y{M ”

5

5. ABC is a triangle in-
seribed in a circle with
centre O.

AB=AC.
AD is a diameter.

PA and PC are tan-
gents.

The following true de-
ductions may be proved
from the information given
above. Beside each state-
ment, give the reason or
reasons why you consider

Lxv)

%
D

it true. (You may consider any previous part true an
use it in any part following even though you did not ge

the reason for it correct.)

Statements

1 (a) PA=PC

Reasons

1 (B) ArcAB=arc AC e

1 (©) ZPAC= L1 oo

1 @) £1=22

1 (¢) ACLCD

1 (f) 234 ZP=180° e

[

(Over



6

PART C—GEOMETRY

This part to be done in the answer booklets.

Values

(=

6. Prove the following propositions:

(a) The opposite angles of a cyclic quadrilateral are
supplementary.

(b) If two triangles have one angle of one equal to one
angle of the other and the sides about the equal angles
proportionals then the triangles are similar.

7. On the same base as a given triangle construct a
triangle, with an angle of 60°, equal in area to the given
triangle. (Use compasses and a straight edge or ruler
only. Show all construction lines, describe the con-
struction but omit the proof.)

8. AB is a diameter of a )
circle with centre O. ﬁ

P is a point on AB.

CD and RT are two At
chords drawn through P
so that £1= /2.

Prove that: CD=RT.

9. G is the mid point of a line MN. PE is parallel to
MN. PN is joined. The straight line EFGH cuts PN
at F and meets PM produced at H.

EF EH
Prove: — = —,
FG HG

Total 100
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A
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=il SCHOOL EXAMINATIOR BOARD OF MARITORA
{Repregenting Department of Education znd University of Manitoba)

nderson, Miss C. B Carson,
E“,ﬁs }?%gg son, B, Noonan.

PRTART-A rough work must be done in the anzwer hooklst,

PART A—ALGERBRA

(a) Subtract a—4p-45 from 3a—b~1.

(0) Simplify: (—=2x397)¢,

(¢) Divide: (8a3%% —gg2pe +ab} by (—ab).

(d) If x=3 and y=4, find the numerical value of:
8—2(5x%— 7).

(¢) What number must be added to x2—3x to make
't a perfect square trinomial?
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2

1 2 2
Simphfy: — e — - e -
¥ 43xy Qy?— 32 ¥ By b Gyt

Solve for x:

x x
@ — 4+ n = — 4
# #

Simphify:

(@) (v&—~ 0)2

432
6+ VL

(0) Express with rational denominator:

Find the square root of:
168 — 404 — it 25m2 4+ 10sm L 1.

(a) Solve graphically: x*—4y =0

(b} Using the graph of (@) solve: 2 —4y =3

Two men starting walking at the same time {rou
the same place. onc of them going due south and the oth:
due west. At the end of 5 hours they are 25 miles apar
and one of them has gone § miles more than the othe:

Find the rates of walking.

(O

foud
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