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TFIESIS A.BSTRACT

PROBLzu

The main purpose of this stud'y was to examine the

feasibility of using a subjective probability approach to

testinginhighschoolsubjects.Intheprocess,âhattempt
was mad.e to estimate the relative merits of using the

techniquefor(a)stand.ard.ized.tests,theresultsofwhich
would. be used_ as measures of aptitude (b) subject tests,

theresultsofwhichcou]-d.beused.forpred-ictiveprlrposes
and. (c) d-iagnostic tests, the resul-ts of which would be

used.toexpeditethereviewand.reteachingofsubject
matter.

MEISTOD

The appl-ication of the subjective probability

i technique to scoring test items was assessed in four ways' ::":'-:'
tt,,,.,:'.,:

(l) The results of standard.ized. test items used in the 
,,,,,.,:,

--LJ^^'|-.iva>thod.Werecorrelated.with;.;..';..;'.'subjective probability metnod were (iulr-.;.'auvu vv¡vs

those of the salne items treated' in the conventi-onal

anner bY the same stud'ents'
i - r --r ri^^øa^l-ia f.a<f. Ítems Wefe ,,: j' '.'
'ì (2J Specifically selected' diagnost'ic test items were 

|.l

treated.inboththeconventj-ona}and.thesubjective
probability manner by all- stud-ents' These two sets

of scores were also correl-ated'' ' 
'

,r ii i,,::i:r.,;:
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(3) fhe results of both conventi-onal and. subjectíve pro-

babilitytreatm.entsofthed.iagnostietestsvfere
correlated with mid.-year examinatÍon resr¡lts in the

aPProPriate subJects.

( ¿þ) Item analyses of eaeh of the subJeet tests srere per-

foI]oed. to lnclicate the d.iagaostle lnfoi:nation available

from sueh a scorÍng teehaique'

Ïtisgenerallythepraetieetopostulatetheltnull
hypothesisrt and. thenr âs a Gonsequenee of aequired' inforæ-

ationrtoacceptitrortoreJectitrand'aeeeptanaLter-
aate hyPothesis.

l,]refoltowinghypothesesv¡eretrlostulateill

(1)TheSpeaÏmanranlcord.ercorrelationbetweenthe

resultsofoonventionalanðsubjeetfveprobabílity
treatmeats d.oes not Õiffer signifieantJ-y from zeTo'

(2) The Pearson product-moment eo*elation between eon-

veationall.ytreated.subjeettestsand.mid.-terg
exa¡rination results d.oes not d'iffer signifiea-atly from

thePearsonprocl.uet-mog'enteorrelationbetweensub-
jectlveprobabilitytreatedsubjecttestsanduid-te¡tg
exanination results.

fllrerejectionoftheaul].hypotheseswould.lndieate

that extra infortatioa might be made avallabLe from both

ord.inarSstand.ard.testltemsand.fromítemsv¡hichhad'

specifieally beea prepared.. fflle subjective probabtlity

scoring teclr-aique couLd. provide thls inforsation without 
l

d.estroying tbat available fron the eonventional resuLts'
::,:",,ì'.i
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CONC],USIONS

].Thesubjectiveprobabilitytechniqued-oesnot
alter 1,he rank of an individ.ual from what it woul d be by

using the conventj-onal scoring method.. This fact was true

for both stand.aroized. tests and teacher-prepared' d'iagnostic

tests.
2.Thesubjectiveprobabilitytechniqued.oesnot

yieldresu]-tswhichareofgreaterpred.íctivevaluefor
essay-type,mid.-termexaminationsthand.otheconventionally

scored. tests.

3.PartÍalknow}ed.gecanbereadilyassessed.by

neans of analyses of frequency distributions of scores rn¡hen

the test items are scored. by subjective probability tech-

niques.Thisapplicationcou]-d.resultinmoreeffÍcíent
d-Íagnostic and. remedial work without altering any of the

j.nfolruatlonconcerninggradingorpred.ictionwhichis

ord.inari}yavailablefrommultiple-choicetests.

a;1.1 :1 ,r::i
.ri:.:.iì
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CHAPTER Ï

STATEI\iENT OF TTE PROBT,EM AI{D DEFINTTION OF TERMS

,J.-.-.,.,
':

T. INTRODUCTION

For the past several decades there has been an

increasing emphasis on the use of various types of d-iscrete- ri-l':'',:

answer ob jective tests. Some of the ad.vantages of such "i:'r:i:

1..t,,.;

tests When Compared. with essay-response tests are eorÌ- i:"r'"':'r'

sid.ered. to be:

(a) A wid.e sampling of skills and. knowl-ed.ge is possible

(b) Scoring is convenient and fast per unit; l

(c ) Many adaptatÍons of type of questi.on are avai1abLe; :

(¿) High valid.ity, rel-iability and. usabÍlity are possible 
l

i

for most Purposes. 
I

The eonventional- arguments in favour of the essay- :

response have included.:
i..;,:r.'l

(a) The stud.ent learns to plan and. express his argu:nent i"r;',,

,-.-,;r.1..

coherently Í-n essaYs; ,',...;,.;'

(b) It takes less time and effort to prepare an essay-

response test;
(c) For purposes of testing the specific techniques of 

',,.,,.,,,

writing, superior valÍdity is achieved. by the marking ii"'..;

of the actual- work.

The arguments in favour of the essay-response test r"
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may be construed. as criti-ci-sms of the objective testing

technique. To the list of v¡eaknesses in the objective-test

prograln several- others could be ad.ded-. The conventional

multiptre-choice test t,end.s to be d.esigned., by the insertion

of specifÍcally planned. d.istractors, to d.iscover what.the

student d.oes not know rather than to exami.ne and. d.iagnose

what he has learned and understands. It is as though one

could. infer the store of informatÍon, ability and' knowled'ge

at hand by subtracting the unknor¡m fraction from the Sum

total of knowledge available.

Inmanyareasofstud.yand.discussionitisof
importance that the stud.ents real-j-ze and accept that there

are no tttfuert anSWerS Or tfuntt.uert intefpretationS. WÏren

scored in the conventional- wa.Yr the mul-tipl-e-choice test

item tends to elÍminate this ped-agogical- or philosophi-caI

approach.

fTre chance of apprecÍably and. consistently affecting

a totaL score by random guessÍng has been conclusÍvely

refuted. by R. F. Graesser G966) as statÍstically insig-

nificant. Ilourever, the fact remains that when one consid-ers

individual- items of a test for anal-ysis of responsesr the

probability of a lucky guess is possibly quÍte significant'

one cannot be certain, when consid-ering a ttcoffecttr

response, whether it was:

(a) a reflection of accurate knowled-ge of the info::mation

being examineÖ;

(b) the resultant of a combj-nation of some knowled'ge and'

ii,i¿ìil
:r::,:rl:ri'l:l::
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a Variety of su-bconscious cl-ues (actuall-y a¡ infínite

range of possible combinations); or

(c) merel_y a ttlucþrtt guess reflecting no knowledge of the

material- Ín question.

Similarly, when an' afisl/ver is one of those jud'ged' 
','...,,;;,'

tt j.ncorrecttt, one cannot d.efinitely infer that the response

is due to a tack of knowledge or inforsnation. It may be

that the ttd.i-stractortt was seleoted. because of a more Com- . .'.,'

pl-ete knowleÕge of , or more perceptÍve thought about, the :ir:': :::

:.: . ::.

subject and. a rejection of the trivÍal or superficial choice 
'''.l'li'',

provid.ed as the rt'bruert alLswer.

To be Sure, this latter type of item would. be ..

cull-ed. from a stand.ardized. battery because of the negat'ive

correlation whích would. be observed. Ín d-etaÍl-ed Ítem

analysis.Withlessforruallyconstructed.testitems,l
incorrect, conclusions may often resuft because of Ínvalid' 

l

assr,mrptioÍrsr In ord.er to discover info:rration concerning

the actual reas n for a given response, personal interviews ,. :

and. d.ì scussion would- have to be employed'. itil,'
..l-.t,

Referringspecificallytothosesubjectareaswhich........'.':l..
lend. themselves best to objective testing, it appears that

it would. be possibl-e to extract ad-d"itional- infoin'ration from

the results of sucb tests without the associated' d'isad'van- 
i.,.,,.,,i

tages of the subjectÍve items or the impractical "' '::

expend.iture of time involved- in personal- inter:yi-ews' TLrj-s

proced.ure eould. be followed. íf detailS, concerning the fo::r't

of and reasoll for the selection, vüere to be given by the 
,:,.::.i,:
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testee. Afr ind.ication of confidence in, or agreement with,

any or at] of the possible sel-ections Ïìrcul-d' also b'ave to be

indicated by the subject as he answers the Ítem. T[hile the

subjectíve probability technique basically prod-uces a

measure of the d.egree of confÍd-ence in a given topic, for

practical purposes of testingr one could- infer partial know-

led.ge from the results. ft is necessary that thÍs process

be botâ simple and. objective for the stud'ent to mal<e the

indication and for the tester to assess it'

Thís greater measure of inforruation could. of course

be put to use in more effective teaching or reteachÍng of

subject areas. Tf it is to be a grad.ing devi-ce, more

accurate ranking or grouping could. result because of the

avail-ability of a more complete lneasure of the knowled'ge of

the student. If the test were to be d-esigned- for purposes

of establishing entrance stand-ards anfl hence ul-timately used'

as a predictor, it should. be possible to prod.uce more

reliable regression equations or pred'iction tabl-es from the

results because of the more accurate and' complete picture

afforded. by the elctra infor-nation. The d'egree of validity

of such devices should. correspondingly be increased'.

IT. PURPOST OF TIIE SruDY

Because of the lack of cliagnostic information

availabl_e from the resul-ts of conventionally scored

ob jective tests, it was d.ecicled. to cond.uct an empirical-

investigatÍon into the feasibility of the subjective pro-
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babitity approach to testing in high school. The technique

was tested both wÍth stand.ardized test items aad' with items

which had. been preparecl vuith a view to using the resul-ts as

d.iagnostic tools for purposes of achieving identifie0 aims

in specific courses. l.;iti.ì::

Theapplicationofthesubjectj.veprobability
method. of marking test items was assessed in five ways:

]-.Theresu]-tsoftheitemsusedfromstand.ard.izedtests..':'.-;.... ;.ì,'t"'¡.1::

which were selecteÖ for subjective probability treat- '-
j. i- ..:...::i:.,.

ment were correlated. with those safle items treated' ín 1".'i,'t"':;

the conventional method''

2. The results of the selected- items of stand'ard'ized
l

tests treated. in the subjecti"ve probabilÍty way lvere j

l

corre]atedwíthtotalscoresinstandardizeö'tests.
).Thespecificalryprepared-dÍagnostictestitemsWere

I

treated.inboththeconventionaland.thesubjectivel
probability man::.er and' the resul-ts coruelated'

l+. The results of both conventional treatments alid' sub-
I

; ..-.,,. . ,'.,
'_ _- i-:---

jectiveprobabilitytreatmentsofthespeciallyl."......,'l
prepared. subject tests Were correlated with the ¡oid- ut,l),'u,'

:-:: .:r'-a:. ;:

yearexaminationresultsinthespecified.subjects.

S.Itemanalysisofeachofthespecial]-yprepared.test
itemswasperfomed.inord.ertoind.icatetheextra i:i':'l.: l::

|. .:;:;;..: :

d.iagnostic inforynation available

)::.', ì:: r: a,.
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IIT. DEFINITÏON OT IERMS

Di-screte Answer Teqt Iteg
This is an objectÍve

provision for exPlanation or

muttiple-choi-ce questíon.

extenuation is ProvideÖ.

No

Conventional ScorÍng Techniqug

This term refers specifically to d.Íscrete answer

items in which only one response 1s jud.ged. of value for

scoring purposes. The suggestion that partial lcraowled'ge nay

be present in the form of guessed. answers has stimuiLatecl

testers to correct-for guessing in ord-er to arrive at a

Ittruert score. The formula used. for the items in this stud'y

ÏVAS:

score = number or correct response" -(r+=l|
= nrimber of wrong responses

n=nrrrnberofchoicesavai]ableperitem
Stud.entsareinformed.thattherewillbeâCor-

rection factor applied to nulLify the effects of rand-om

guessing.

Sub.ìective Probabitity Sco.ring Techniqgs

Ehis term al-so refers to multiple-choice questions

bu1, involves the sel-ection of one or more of the provid'ed'

alternatives as an ans\¡Íel. The subject is then expected' to

associate a numerical weight with each of the al-ternatives

seLected.. The weights are to be in proportÍon to his con-

fidence in the approprÍateness of the choice and in this

.._:.!. _::..41

.-\ .ii:l: I

...'. ::. :' .

i::;ir'iì:;::":i
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stud.y were limited to a sr.m total of five points per Ítem'

For practica'l purposes, this ind.ication of degree of con-

fid.ence has been equated. with partial knowled.ge of the subject

matter. Thus a weighting of five poÍnts on the one correct

response receives maximum value. A d.istribution of the five l.''l=ì.'

points anong several alternat,ives receives partial value for

the item, while the indicatÍon of five points oÏL an inappro-

prÍate choice receives lzelo cred.it. The fortula used' Ís the ,,i:,i¡

d.e 3,inetti equatÍon which is outl-ined. in the revi-ew of t'he '.'.'"'iii

i:r,¡,,.'ì-:

literature. i:;'::;'-'

ffT. HTPOTITESES

.

.Thefo]-lowingnuJ-lhypothesesarepresented.:j
I

l. The Spearman rank order coruelation between the resul-ts

of conventional and. subjective probability treatment
i

d.oes not differ significantly from :zero'

2o The Pearson prod"uct-moment correlation between con-

ventionally treated. subject tests anfl mid--ter-m e5an-
, -;:,:r; :,

ination resul-ts d.oes not differ sÍgnificantly from the ''tl'.':
:,.: .::r

Pearson product-moment correlation between subjective 'r:'::':':;

probability treated. subject tests and' mid'-tets' exarn- '':"":

:

ination results.

Because Ít has been the practice in classroon 
ffi

situations to consid.er T-scoresr oI rank Ín classr âS a

measure of a stud.entrs ability or knowled'ge, it was d'ecid'ed'

to use the Spearman rank ord.er correLation as a preliminary

test of the effect of the two scoring techniques' The 
i.,,+,
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rejection of the first hypothesis woul-d' Iead' to aJI elcam-

ination of how significant the rel-atj-onships between sets of

SCOTES âTEr

The results of progress tests are used- to pred-ict

achievement. Qften this i-s merely an extension, by means of

a fixed. rank orÖer ín a class, to pred-ict fína] exanination

standings,butsometimessimpleormultipleregression
equations are d-eveloped. for specÍfic institutions. The

rejection of the second. hypothesis would. lead. one to d'eter-

mine which of the techniques produced- resul-ts whieh were most

closely correlated with the results of the essay and prcblem-

type mid-term examinations.

V. SUN]MARY OT' CI{APTER Ï

Thepurposeofthisstucl.ywastoco]-leetand.

examine empirical evidence concerning a method of extracting

additional informati_on from the results of objective tests

--both conventj-ona11y-scored. stand.ard.ized tests and' those

specificatty prepared. to exhibÍt the characteristics in

question. f'he resul-ting d.ata were correLated' lr¡ith regular

exaflination resul-ts with a view to Índicating the value of

theapplicatj.onofthisd.atatopred.ictionpurposeS¡
A further aim of the stud.y was to ind-icate the

application of the subjective probability scoring technique

to d.iagnostic purposes in specific subject âroaso

':':

:,:.ì.



VI. OUTLINE OF THE PRESENTATION

The next chapter presents a review of the literature

on the rel-ated. fÍeld-s of :

(a) Objective test u.se;

(b) Results of and. cogecti-ons for guessing on objective

tests;
(c) The meaning of subjective probability;

(d) 11he applicatÍon of subjective probability scori-ng to

Índ.icate studentsr d.egrees of confidence by theír

weighting of answers to test items'

ohapter III out]ines the d.esign of the Ínvestigation

and relates information on the population, instruments and'

procedure.

chapter w is an analysis of the d.ata col-l-ected. af1d

incl-ud.es both item analyses of the instruments and' group

data correlations.

rlre concl-usÍons and implications of the stud.y are

presented in the final chaPter.
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A RE\TIEW 03 TTTE L]TERA!]TIBE

Tnord.ertoassessthevarioustestÍngtechniques'
particularly to ind.icate the subjective probability appli-

cation ¡ ãf examination was mad.e of professional- publicatÍons

which Ínclud_ed.: The Mathematics Teacheg, J9)ur@ of Çcho-ol-

Science an-d- Mathematics, Jou,rTral of Experiment-al- ;E@is'

Scienti{ic .American, Egitish Journal of Psycho}ogy'

Educeliç4al and' Psychologic-al Meas-urement' Journ'a1 of
{-
Ed.J:.catlonal- P.sychology, PsychometrÍka and Acta Psychol-ogica'

rt was d.ecid.ed. to make a four-staged. approach to the topie:

1. .AJr- introduction of types of objective testing;

2. An exa.urination of the question of guessing;

3.Themeaninggenerallytakenfor''subjectÍvepro-
babilitY;'r

/+.Areviewofwhathasbeend.oneand'suggestedwiththe
sub jeetive probability approach'

Mueh has been written and. spoken concerning the

relative merit of various types of test items' Adams

(1;g5l+) nas sur,snari-zed. the ad.vantages of the various types

oftestitems.Herconclusionsind.icatethatformost
purposes the objective tests are more appropriate than the

essay or suPPIY-tYPe i'tems'

i: i.:1.l,:
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1'lre effeet of guessing ls a slgnifioant problem in

the praotice and. theoïF of testlng. Shuford. and' Massengill

(Lg66) elaim that the conventional multiple-ehoiee test

items cannot be assessed. ín any way to precf.sely lntLieate

the extent to whloh guessing has affected. any glven set of

recorils. Gritten and. Johan (lgt+L) estimated. the leve1 of

confldlenee of a subject by ealeu]ating the procluot momeut

eorrelation betweea the resuLts of tests written und.er @or-

irasti.ng admÍnistrative clirections. one set of d.ireetions

indleated. that the subject was not to gu'ess, but to omit

any lten !f he were uttsure of the cogeet answer' fbe other

set of directions stated. that aLl ftems were to be answered'.

Those subjeets with a large tliscrepaney ia seores were

assumed. to havo a high level of eonfidence in their ovrn

knowleilge. llsing the results of sixty-five ltems presentecl'

twÍee to each of 100 subjects, they ealeuLated' a positlve

correlation between the extent of guessing and the con-

fid.enee level of the ind.lviiLual. .A¡other personal

characterlstlc whlch may be relatecl to the tend'eney to

guess on tests 1n the felt need. for achievenent.

van der Meer (Lg6?) calcuLated. a negatlve eorrelation

between reliability of response and the need for achieve-

ment.

It is of course possible to i.ntrocluce eorrection

factors partialty to negate the effect of guessing. The

results of tests whicb had. bgen treated with suoh

correctÍon factors usecl ia conjunction with Lnfortatlon
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about the amount of experience the subject has hacl with

sinilar tests and the Oegree of self conffd.ence of the

individ.ual, would. increase the probability of preÖicting the

true score. tsY means of a forroal model involving a large

number of test items and a population of subjects who would'

eventually take afl- items, Shuford. and. Massengill (L967\

postulated a mathematieal relation between the score, the

number of items taken, the proportion of items comprehended.

and the subjectst guesses, with a fixed. probability of

success, for the remaining items.

shuford. and. Massengilltsforrtula indicates that the

probability of success on a test is i-n favour of those 
"o9-

jects with a large ltprobability of successtt for each Ítem.

They show (f967) however that if data are not corrected. for

guessing, the resul-ting scores represent a function of the

totaL number of guesses. Because of these conflictÍng

effects, Shuford. and. Massengill (L967 ) d-eveloped tables to

show that even though it was not possible to show the extent

of the effect of guessing on scores, if test resul-ts were to

be used for predictive purposes there was merit in applying

a eorrection for guessing forrula. Ttlithout a cogection

factor the scores were l-ess reliable for pred.ictive purposes

than was the assumed. mean of the group being consid-ered.

flhe recognition and application of theorems cofl.-

cerning mutually exclusiye and. ind.epend.ent events, the

degree to which given events fit the mathematical mod'el,
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the definitlon of rtequally likelyrt events and. the appll-

cation of peimutations and. combi-nations to the d.efinition

are all unlntentionally part of subjectlve probability

Judgments. As the term. itself suggests, however, this

particular aspeet of probabillty defíes objectíve Laws ín

flnal analysis and. must be treatecl accord.fng to the

d.efinitÍons accepted by the subject usÍng 1t.

Ferguson (L959) says that probabÍIity nay be used.

subjectlvely to refer to an attltude of d.oubt regard.ing

future events. It ÍS an assertion of a d.egree of conficlenee ::::'r

wlth regarcl. to a futr¡.re occurrence. It 1s evid.ent that

Itprobabilitytr and. especialJ.y rrsubjective probability* have 
l

acquired'manyshadesofmean1ngnota11ofwhioharecIearly
d.lstinguÍshable frsm each other. In orclinary d.iscussl-on the

context can generally make the meaning of the term clear,

but when any worcl ís used in a technical sense, it Ís

important finally to aruive at a clear, unalo'biguous meaning

for the specific applieation. Tlre conneotion between the

abstract mathematical stipulatÍons of probability and the

pragmatic content of the statement lnvolvlng the term should'

be establishecl.

Van Naersen (L962) eonsiders subjeotive theorry of

probability logical to the extent that Íf a person has a

{.egree of belief, p¡ 1n a state, s, then he should have a

d.egree of belief (1-p) in the d.enial of s. one cou-Id. say

that any d.egree of belief is aeceptable for any given state-

ment, but then there are restrictions of tbe degrees of
l,r;::.1:'l::ì'::-:' ',
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belief coacerning related. statements. Kyburk and Smokler

(])66) consid.er subjective probabiltty to be quasí-logical

in that, although there 1s a numerical relationship between

d.egrees of belief in related. statements, the values are not

unequally detertnined. Except in the ease rivhere one state-

ment is a olear d.enial of the other, the sum of

probabilitíes d.oes not necessarily add up to unity.
gohen (L957) consid.ers all actions to be based on

our private assessments of the Laws of Chance. This assess-

ment d.epend.s on the past experienoes to which we relate the

sltuation presently at hand., but we all develop some sub-

jective concepts of probability at any early age. Without

relating 1n d.etail or belabouring the poiat of coherence,

Cohen fndÍoates that there is experimental evid.enoe that'

with Íncreasing experience, uncertaÍn situations are

sttrrctured for eloser and closer proxinity with the objeo-

tivity of nathematicaL expectation and therefore would tend.

towaril a maximum value of unity when mutually exelusive

ltems are consid.ered.

Ttrere seems littIe d.oubt that a working und.er-

standlng of the lavrs of probability as applied to d'egrees

of belief or confÍd.ence Ís d.eveloped in child.ren mueh

younger than hlgh schooL s.$êo Piaget (1961) says an und'er-

stand.ing of the laws are not conclusively d'eveloped' at the

ages of five to seven, but Yost (L962) outlines specifíc

experiments which show that nursely school chililren apply

the mdiments of probabillty. Leake (L965) found that the

f . i."lii.:,:
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elenentalTr coneepts of probabillty \{rere v\Iell understood. at

junior high school age without any forsal training. lÁllth

tbe evid.ence on hand it seems reasonable to assume that

high school students would. have suffieÍent grasp of the

subJect to enable its effÍoient applicatlon 1n answering

objective test i-tems.

In attempts to overcome fnherent d.efieiencies of

subjective test items, many types of multiple-ehoice test

ltems have been employed.. Coombs (.L953) suggested. that

subjects should be instructed. to eliminate by crosslng out

all the alternatives whicb they consider \iìIrong. .ån

Índ.lviflual who knows the right answer w111 cross out all

th.e wrong alternati-ves. Qne not knowing the rÍght answer

may have suffioient partial knowled.ge to elj¡'Ínate one or

nore of the r¡¡rong alternatives. sueh an ind.ividual should.

be i-nstrrreted. to oross out those alternatíves he believes

to be wrong, but not io guess anong the remaining ones' fn

effect, h€ shouLd exhibit just that knowleclge of whÍeh he

Ís sure. It is asst¡s.ed., though not tested or provenr that

ellmination of some of the wrong choÍces lmpties BartÍal

knowled.ge of the answer.

TTre soorlng proaed.ure \¡Iould. be such that the od.d s

are against guessing the coffect â.osIôIêT¡ Each wrong alter- 
r,,.,:.:,r.,:,_:.,,r,:Ìr

natj.ve crossed. out is worth a unit of cre¿it. If the right ir'ii"¡::1ir'irririi;.:r:r

ansïuer is crossed. out, it is given a lveight of I-k 1n which

k is the total nuaber of alternative. It i.s evident that a

5-alternative item wou}d. yield. a nine-point seale ranging
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from+4to l+.

lheLabor¡rinvo]-ved.inscoringSuchitemswould.be

increased., anÖ some time would. be requÍred t'o explain to

stud-ents what the effects of guessing would- be. f'here aTe

also poÍnts in favour of such a rnethod-. No correctÍon for

guessing is requÍred. as each stud.ent sets up his ornm levels

of assurance, and. the exami-natj-on of Ítem responses cot'lld'

be put to d.iagnostic u.se.

coombs, Mllholland. and womer (1956) assessed- the

above suggested response method for items of a multiBle-

choice test. llrey found- clear evid'ence that such scoríng

increaseÖ the rel-iabil-íty of the tests to a d'egree equi-

va]enttoa20percentincreaseintheteststeffective
length. They found. that the experimental method' d'iscrim-

inated. alnong ind.ivid.uals in the test scores as wel-l as by

the conventional method- and concl-ud.ed that the increased'

reliability.justifÍedthelongerscoringtimerequÍred.
The subjects being tested. respond-ed- that they consj'd'ered'

this methoÕ preferable to üre usual multiple-choice marking

scheme because they believed. their standing here would be

more consistent with their knowled.ge or skiIl. other

variations of the items in the multiple-choice test include

thenegative-responseselectioninwhÍchonlytheone
,.,1ri nlr i < nnt tr¡rre is ind.icated..alternative which i-s not true is ind'ic¿

Rankingofalternativesinord.erofpreferenceand.
assigning numerical Índications of the d-egree of confid'ence

in each selection ufas suggested by d.e I'inettÍ (L965)' He
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d.eveloped. a method. for scoring sucb. items:

s = rh+ + (1 - l"'l
S = item score

Th = nu¡nber of points_ assigned. by the respond.ent to the
response jud.ged. by item-writer to be most
appropriate

It2 = sum of the squares of
option.

Shuford. anci Massengill (L966) deveJ-oped. a similar

mathematieal equation to d.eal with the scores from

indlviduat items when subjective probability weighting or

selectíng had been applÍed --i.€.r when the stud.ent had.

ind.ieated his ilegree of confÍd'ence in each choice by

assigning a relevant proportion of fÍve points to each¡

S=

points assignecl to each

r¡

s

111

...::(lr rá)e

= ltem seore

= number of points assigneil by respondent to the
most aBproBriate resPolLse.

ErZ = sun of squares of points asslgned- to each option.

The de Finetti formula, beeause of its bfnomíal

foru, has some value associated with responses which have

inilfcated zeno conficlence in the aceepteil choice, except in

the case when the 5/O combination is used.. The Shuford-

Massengill fomula, because of its monomial form, must have

a 2eTo numeratof, and. therefofe zeTo sco3e, fof any Oom-

binatÍon which lnd.icates zeTo confi-clence in the most appro-

priate ïesponse. In most cases the de I'inetti fornula

assigns slightly larger values to the varíous d.egrees of
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confid.ence conbinations. Jenkins .l-967 ) provid'ed' a table

indicating the values assigned. to partial knowledge for each

of the possible combination of weights'

Taylor and Jenkins (L969) outtine a stud.y of such an

application with grad.e four stud.ents using s.c.A.T. tests'

They indicate that the subjective probability approach is

feasib].ewÍthgrad"efourstud.ents,butthatpractice
sessions are requÍreÖ to familiarize the subjects with the

method.. They also state that l-ittl-e ad-d-itional- inforruation

was.avail-able from totaf scores, but that item analyses and'

frequency distributions of responses to item alternatives

provid.ed infor.rration which would. enable ed-ucators to pÍn-

poínt specific vueaknessesr misinforqnation or l-ack of infor-

mationand.thusenableselectívereteaching.
Thesuggestionismadethatevenmoreusefulinfor-

mation would. be forthcoming from instruments which had been

oesigned. specifically for d.iagnostic purposes and' luÍth the

intent of using the subjeetive probability technique for

id.entifyingand.obviatingdeficienciesofthestud.ents
learning.

flN4MART

Thevarioustypesofconventiona]-lytreated

objective tests seem to share most of the advantages of

wide sarrpling, objectÍve assessment and rapid- scoring per

ítem. They also have in common the d.oficiencies caused' by

the presence of undetectabl-e guessing. T\Ihile the effect on

-*-!Þî;;r;t;-;t
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the total score ean be recluced when the results are to be

useci. for ranking or pTed.ictive purposes' a coütpletely aew

approach is required. if confi-d.enee is to be plaeed in

individ.ual item results.
rhe laws of mathematical probability a:re preeise

aad rigourous, but when probabitity is treatecl subjectivelyt

eonsld.erable latitud.e can be introd'uced.. flre applieation of

subjective probability to Ínil.ieate a degree of confidence in

a judgpent or eholce seems to offer a useful tool for

seoring objective test Ítems. If the examiner caa infer a

partial knowled.ge related. to the indieated partial con-

fiÕence, he would. bave a means of assessing indivldual test

items for d.iagnostie pl¡.rposes.

:,-.:, - - ;



C}IAPTER Ï]I

OUILINE OF TTÍE PROCEDURE

I. TNTRODUCT]ON
t, .''. - ...?. .

The general acceptaflce of the multiple-choice type of

test item for objective measurement d.oes not ímply that it is ,,r,,.,,,:,:,,,:

optimal for aLl purposes. Used. in its conventi-onaL form, it' t'":::;';.'.::'':

i,-r.; .: :.....:: , :

leaves much to be d.esired. if a measure of partial knowledge i:';.'';,:,.t,"t
:

is required. For purposes of díagnostic testing, the sub-

jective probability method. of scoring infers add'itional
i

inforsoation about the subjectst knowledge, wÍthout signi- 
i
;

ficantly altering the rank of scores¡
' The stud.ents used. in this stud.y were selected- from 

i

1O0high-schoo1boyswhoseinte11igencequotientsranged.
i

from 110 to 1/+0. They were enroll-eÖ Ín university entrance , .

courses--grad.es ten through twelve. The groups selected' Were

complete el-asses in each of the acad.emic areas being tested' :i-"'r t:'¡
i tì::i:l -:rl i::. -::::,''j-l

and. thus they varied in number d.epend.ing on the size of the ::'1i,-;r,'.,,

cl-ass. The acad.emic areas used. in this stud.y, chemistry, ";"¡".''¡""'

geography and. physics, were sel-ected. for reasons of the con-

venience of the writerr Ð-s he had. taught them and was
¡ ;;r,'.'¡r:¡ i¡, ¡:'r;r;

therefore familiar with testing d'one there' [:i-',¡#iiijrrl

20



TT. PRTLTMINARY ÀSSUMPTTONS

1. The scoring method. as we]Ì as all mod-es of respond.ing was

known by al-l subiects. Furthermore the subjects und-er-

stood. the implicati-ons of the weíghtÍng with reference to

d.egree of confidence or certainty.

?. Subjects were interested. in maximizing total scores.

(In this context it was assr¡neil that the imaginary reward'

slrggested in the d.irections sel:ued. as a means of

expLainÍng proced-ure Tâther than as a stÍmulu.s to

succeed. )

3. The Subjects und.erstood the necessary correspondence

between their own confid.ence and the numerÍcaI pro-

babil_ities into which these must be transl-ated.

ITI. IEST SUPPIÏES

The followÍng material-s were useil:

1. Differential å.ptitud.e Tests of verbal- Reasoning and-

Abstract ReasonÍ.ng (referred. to in future as D.A.T.--

V.R, and. D.A.T.--4.R.) WÍth ans1uer Sheets and' manual'

2. 0tis Quick-Scoring Menta] Ability Tests. Gamma I'otst

A.M. (referred. to in future as Otis) and manual.

3. Teacher constructed- objective tests in¡

(a) Grade 10 physics and geography

(b) GraÕe 11 geography and- chemÍstry :

(c) Grad.e 12 physics and- chemistry

4. Mimeographed. directions for the explanation of

::'..::ar':
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su.biectj-ve probabitity scoring'

5. MimeographeÖ aïÌswer sheets for the teacher-constructed'

subject tests.

6. Pencil-s and- scratch Paper'

IV. SPECIFIC DIRECTIONS FOR .å.DMINISTRAT]ON OF TESTS

when used in the stand.ard"ized- wâYr the D'A'T' anil

otis tests were written under the cond'itions outlíneil in

the manuafs. For all tests treated. in the subjective pro-

babilitymanner,theprepared.d'Írectionswerereadandthe
elcanpLes d.iscussed. until all questioners had' been satisfied'

TLre d-irections stipulated. that each stud'ent read' all- of the

five alternatives for each item and. select the single best

ans\Mer. Next the stud'ent was asked' to ind'icate the measure

of his confid.ence in the choice by putting a weight of from

one to five on it. He was to distribute the remainder, if

âÏlylof5pointsamongtheothera]-ternativesinsuchaway
as to reflect his confid'ence in each of them' It was

pointed. out that the scoring formul-a had. one factor related'

to the amount of knowledge ( ttre weight on the correct

choice) and another factor related. to his confid-ence in

that knowled"ge. If a subject had. no confid-ence in any one

alternative of a given item, his best nbetn was to place

equalweightsonallalternativesand-thusreceive3oî5
possiblepointsperitem.Ifthesubjectwereentirely
confid.ent of the ans'ri\IeÏ, he would- place alf 5 points on it'

If the choice incl-ud.ed. the aflsr/\rer, he would' receive the 5

r.,':-iìì). ì:i

¡;.:r:j.:.:.1:1
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Bolats for th,at item. If , on the other hand r fü}l eoa-

fid.ence had. been misplacecl on a irrong alternatlve, he would.

receive ze¡o. .Any combinatfon in the distrlbution was per-

missible, and. the best score would. result from choices whieh

represented. both knowled.ge and. eonfÍdence. lïhlle both know-

ledge ancl. eonfid.eaee are requireil to produee the optÍ-mum

score, partial eonfj.dence woì¡Lal prod.uee mÍdd.Ie seores and

misplaeed. confi€lenee, the miniülllln. For practieal purBoses

of diagnostÍc testing, the inference is nad.e that partÍ4l

confictence indicates Bartial knowledge and. mlsplaeecl con-

fid,enee, nislnforuatlon or nnegati.ven knowledge.

T{hlle the d.e Sinetti forrquLa was iLeveloped' to seale

the five point d.istribution back to a uait seore u.axintllnt

it was clecid.ed. to seale these scores baclc to a naximt¡a of

five for purposes of this stud.y. lhis pTooed'u3e rerlovedl

some fractions from totals, and in the ease of the sel-eeteçl

items of stanclarclized. tests it prod.uced- seores wÍth the

same maximuEs as Ëhose of the total tests.

TIre d.e Sinettl fomula as lnd.icated. in the review

of the literature is S = 3h È (f - Þrt). If a stuclent

plaees maxlml¡J*l weight on the correct response, his score is

ealeulated. as follows:

s = 5/5+ t(r -4")
S=1

whlch is scaled- uP !o I
equal weight on each of

caleulateil as follows :

x 5 = 5 points. If a student Plaeed

the fÍve alternatives, hls score was

i:: .: :i
L:::t-:.:::
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which is scal-ed. up to 2 * f = 3 poÍntso
,

The table of item scores for the various con-bin-

atj.ons of point d.istribution is includ.ed. in AppenÖix C'.. 
i1,,i:,;r

: :: .:l

V. ITIE TESTTNG

The Stand.ard.ized. Tests

The D.A.T. and. 0tiS testS SerVed. two purposes. They

were used as practice sessions before rnrritÍng the diagnosti-c 
I

tests to familiarize the subjects with the subjective pro-

bability method. of scoring. Ihe results of the stand.ard.ízed-

tests when scored. by the two d.ifferent techni-ques, sub-

jective probabitity and. conventional, were available for

comparison with the results of the Öiagnostic tests which

had. been scored. in the salne ways 
;',',',,-,,,

All grade ten subjects scored- the D.A.T. tests by 
,1.,1,:1,

both method.s. One half ScofeÖ first by SubjectiVe pfoba- '¡:"'""':

bility technique and later und.er conventional directions,

while the other haff scored. them in reverse ord.er. The
ì 
:-riì i:i.i:.ì:

grad.es eleven and. twel-ve subjects all- had written the 0tis i.ì, 1

previously and. so merefy repeated the tests und-er sub-

jective probability rules. In alI cases every question was

answered und.er conventÍonal directions; however, only every

s = t*tr(r-'(+\')
= +.+('-å)
=2

5
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fifth item was scored- according to the subjective proba-

bil-ity technique.

The DiaEnostic Tests

one of the purposes of this stud-y was to prepare test

items especially d.esigneÖ to make use of the subjqct:s d'egree

of confid.ence in his select|on of an ansryer' Another purpose

was to d.emonstra'ue the use of such items for d.Íagnostic

purposes.

Items we1'e oonstructed in the varÍous Subiect areas

which were to be tested.. TLte d.Ístractors were generated by

se]-ectÍngr'wrong'|answerswhÍchhad.regularlyoccurred.in

conjunCtion with Itcorrecttt responses on class tests or

discussiorlso The particular facet being tested" by each item

was aLso noted. for use during item analysi-s'

VT. COLI,ECTION OF DATA

The grad.e ten class was used. as aTL experÍmental

control group to d.Íscover any differenoes in related scores

which cor.:.1-d be attributed. to the d-ifference in the order of

urriting the D.A.T. tests under the two sets of rul-es--

subjective probability and" stand.ard.ízed. TLre .4. group had'

the D.A.T. tests (im. and AR) administere¿ first in the

stan.da.rd. manner, and. the next day, in the subjective pro-

babilÍty wây¡ using five marks al-tocated. to each of every

fifth question. on the salne day, the second' d'ay of

testing, the B group wrote the D''å'T' tests by the sub-

jectÍve probabil-ity method. using evely fifth question as ì_¡:..: i_'
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had. the A group. on the third d.ay the B group wrote both

Barts of the D.A.T. tests und.er stand.ard. eond.itions and.

rules.
Tlre rules for subjective probability scoring were

read., explaíned. and d.iscussed., using th.e examples supplied

on the front pages of D.A.T. aad' OtÍs booklets. Ïlle

stand.ard. rules vrtere used wben stand.ardized. tests were

written under oonventional conclitlons. In all casesr con-

ventÍonal and. subjeetÍve probability scorfng, stud'eats rrvere

allowed. to set the test asid.e ancl work on another assign-

ment r¡rhea satisfied with their answers.

Every stud.ent in grade ten vras asked. to answer the

followlng questions after the last seetloa of the D.A.T. had 
ì

:

been completed:
l

1. Which forur of test d.o you prefer--ord.inarry eheeking of 
i

one answer or dlstributing weights aceord.Íng to your i

confíd.enee in the choice?

2. Tf you coulc[ arbitrate the type of sco¡lng to be u'secl

on your miel-tern exaninations whieh of the followfng

would. you select?

(a) aLl subjeotlve probability itens

(b) some subjective probability items

(c) no ltems'of this tYPe. '

GracLes eleven and. twelve were administered the Otis

!n the eonventional w&fe During tlre experimentaL periocl

they r¡fere allowecl forty minutes to mark eveÏy flfth

question by the subjective probability method. and. allowed'
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to set the test asid.e if coupleted. ahead. of tine.

Tn a1l eases it was enBhasized. that results rroulct be

discussed with individuats but that beeause of the danger of

invalid.ating these tests for future use in the school

particular items from the stanilard'ized' tests would' not be

analysed.

Eacb of the subject tests was given with d'ireotions

to lnd.ieate the first choiee for eaeh item' Tlris seleetion

was to be indlieated by a cheok in the appropriate spaee in

the top row of blanks on the anslller sheetr appropríately

numbered. for that item. Tl1e stud.ents were asked' to th'en

inclieate theÍr d.egree of confid.ence in that choice by a

nuraber ranging fron 1 to 5 in the second' row of blanks below

the check for that particuJ-ar item. Finally they were to

d.istribute the remaind.er of the 5 points per ltem in

aceoÏ'd.nnce with thefr agreement or confid.enee in the rest of

the ohoices for each i.tem. fhe stud'ents tvere remind'ed' of

the d.irections previously outlineit for subjective proba-

bj.lity scoring of the stand'arclized' tests, anil' the nrLes lrrlere

read. through quicklY.

one l+0 minute period. was allowed. for eaeh test with

the student setting the test asld.e and. proceed'ing with

another assignment r¡¡hen satÍsfied. with hls answers.
! i:. ,r:
l'1
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VII. TAEAß/TENT OF DATA

Scores

The raw scores for all stand.ard.ízed. tes-bs were

i treated. in the manner prescribeù in the manuaf in order to

arrive at compari-sons with national norm groups--i.e'r Pêr-

centile ralLks for D.A.T. results and. intelligence quotients

for the Otis results.
-'.;:.,.,;::i.,

rrsystematictt raw scores vrere derived. by considering i,,: ,,-:',::,'trÐy$teifl.ail}C" faW SCOJei) WU.l-t2 |.ltjJJvrtt¿ uJ vvrrprvv¿4¿¡Þ ,:.:.r.:::,'r::::

only every fifth question and. multÍplying that total by five. i..:....,.,,.,,::.Ì_:.:ltii::.: :

These v\iere then treated as raw scores to arrive at percentil-e

ranks and intelligence scores.

The sub jective probabili by scores Ï\rere prepared by

employíng the d.e Finetti' formul-a and. a third set of per-

centile ranks and. Íntelligence scores Were d"eveloped.

The subject tests, scored und.er the conventional tech-

niquer r$ere marked. and. record.ed.. The scores were mul-típlíed 
I

by five in ord.er to have scores d.ireetty eomparabl-e with the

subjective probability results. The subjective probability

scores for these tests were also prepared by using the

d.e FÍnetti formula.

All raw scores for all- tests were ranked a¡'d' T-scores

for each calculated. so that d.ifferent test results for each
,.]
'1:l student would. be ÖÍrectly comparable without referring back

to the number of scores.

Correl-ations

(a) Spearmants rank or¿er correlation of raw scores
i+js:rr
l.t ,ì- ._

;.
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1\ras calculated between the conventional and the subjective

probability scores in each test and. the signifieaflce indi-

cated.. This coefficient was also compared for both grad.e ten

groups to indicate whether the order of writing by the tv'ro

method.s affected the correlation.
(b) The pearson prod"uct moment correlation was calcul-

ated to relate the subjectsr results on the mid.-teru elcaln-

inations with the scores on the d.iagnostic tests when treated.

by conventionaL afld. by subjective probability technique res-

pectÍvely.

Individual-- f-tem Ta-bulation

The teacher-constructed diagnostÍc tests of ten

stud.ents were seLected at rand.om from each subject group and

tabulated. in ter-ms of the types of combinatÍon of weights used

for each item by each subject. From these d-ata, suggestions

concerning general d.eficiencies i-n class knowled.ge were made

possible, and areas of necessary reteaching Were noted'' tr'rom

each of the groups of ten, a single test was rand.omly

selected. and an examination of each response mad-e vrÍth inter-

pretation of ind.Ícated wealcnesses. Possible remedial action

was suggested. for each of these latter cases.

VTI]. SUI/NiIARY

The students used. for this stud.y were boys of above

average ability. The stand.ard-ized- tests used- all have five

alternatives per item, and. the teacher-constructed. d.iagnostic

test items had the salne format. One of the choices was the

d->--+)+::+:l

,:, - ::. -
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cogect answer j-n each case; the other four aI-bernatives had-

been sel-eeted. to ind.icate shad"es of misconception.

Alltestswerescored.byboththeconventional
method. and. by the subjective probabil-ity technique in ord'er

that stuÕent ranks achieved. by the two technÍques coul-d' be 
.,.,,i.1.,,t,ri,,

compared..Theformu1aused.inca1cu1atingthesubjective
probability scores was d-eveloped. for items with only one

eorroct answer, but bhe weighting of d-istractors provid'ed' 
;,,.,,.,;.,...;..

information which assisteit in diagnoses of misconceptions. ::':":r'-r'1!;:,

Tests with j-tems whose aLternatives have grad.atlons of it't+¡1=
I

ntruthrt might even rej.nforce this process, but a d'ifferent

typeofscoringformulawou].d'havetobed.eveloped..
Thescoresofthetestswereused.inthreeways¡

i

(a) positions in classes were compared und.er the two

teehniques 
I

(b) correlations were caleulated" between the sets of

scoresforeachtestand.betweeneachofthesubject
tests and. the mid'-term exami'nation results 

,..:;;,,; ;,r

(e) frequency distributÍons of class responses to the 1r'r'"i;,'''i

individ.uali.temsanùinÖiviilualslresponsestothe.:,i=;..:j..... ,,,,,r.1, 
'.:¡,,,,.,

various items were calculated'' 
.çj,

Itwasrecognj-zed.thatifranksbetweenScoreson

the tests ruritten by the two techniqlles were highly cor- ,,ì, : . .;.

related., the correlation between each of these sets and' the l=i:'ili':S

mid.-te::m exaaination scores would also be highly correlated''

The converse is not necessarily true, however, and. for this

reason both correlations were pl-anned and. executed'
''':._:t::,1
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CHAPTER ÏV

^åNAIYSIS OF DATA

T. OORREI,ATTON OF TEST DATA

-4. su¡mary of the stand.ard.ized. test res'rrlts foT grade

tenDAT-ÏRand.DAT-ARaTeÍnc].ud.ed.inTab1esfand.TT.The

scores reported. in Tabl-e f are those achieved. by the students ¡niii
',. .':

who responiled. to the DAT-I/R first in the conventional manner ,.::,':i'ì,';:

i,-;,',:',i

and. later in the subjective probability manner and the

DAT-"AR in the reverse order. In Table II they are those

achieved. by the students who respond.ed. to the D.å.T-IIR first in
i

the subjecti-ve probability manner and. later in the coTÌ- 
i

ventional manner and. the DaT-.åR in the reverse order. The

columns are listed. in i,he ord.er the tests were scored. The

col-uurn label]ed. rr$ss3grl is mad.e up of the raw scores based' on l

the conventj-onal marking proced.urer namely, total numbers of

corueot responses. The cOlurcn labell-ed. trS.P.tt iS mad'e up of 
,,,t.,1

the scores on every fifth item of the test which were scored. ,,.,',,1
l,'t,rt,t,tl

according to the subjective probability formula. The columns 'l','"-

labeLl-eÖ ftsystematictt are d.erived. from the conventional

scores on every fifth item on each test--i.e., the salne items

that, were used. Ín the subjective probabilíty scoríng teeh- i'r'''"l'l
:i:::irl:!:ii

nique. In ord.er to have a collllsoll maximum and- aLso símplífy

fractiOns, these last tv¡o sets of Scores¡ ilS.Poil and îtSyStem- 
i, .

atfcil, were mul-tiplleö by five to prod.u.ee the values shovnr in

3L i. ,.. i
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the tabl-es. fhe reason for includ.Íng these total- sqores was

to show how the rtS.P.rt and ttsystematictr scores related to the

totals which woul-d have ordinarily been used. u¡ith the

stand.ard-izing tabl-es--1 . e. , the National Percentiles, I. q. t s

and. the T-scores.

Tå3ïÆ ï
R.[r\I scoRrs DAT-VR, CTNVENTIONA.L $IEN SUBJECTTVE PROBå.BrL,IIY,

DAT-.AR IN RE\TERSE ORDER

DAT-ÏTR DAT-AR

Stud.ent Score Systematie Svstematic Score

1
2
3
b
5
6
vI
9

10
11
T2
T9
14
L5
L6
17
18

46
45
I+3
l+9

42
l+2
l+L
l+o
39
38
37
37
35
35
35
32
3r
3o

4o
45
40
45
b5
l+5
lls
b5
35
40
35
l+o
35
35
I+5

4o
¿r,O

I5

l+Ir
l+lv

36
l+5

bo
41
39
b7
3o
¿!0
L7
41
3I
3l+
h5
3o
33to

l+9
I+6
l+6
b6
40
5o
l+9
42
39
¿þ8

L8
l+5
27
39
48
h,L
&0
35

45
l+5

45
ü.5
35
l+5
h,5
h,5
4o
l+5

4o
5o
45
35
h,5
l+5
35
35

lil+
l+L
l+5
h,2
l+3
lv6
47
l+2
lþ0
b4
l+1
+4
l+2
h,3
b5
4l+
39
35

i.::: -..

:::l¡,-:i::i:i
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TABTE II
RAÏ\I SCORIS DAT-VR, SUBtrtCTrVE PROBABTLITY TTIEN CONVENTToNAL,

DAT-AR IN REVERSE ORDER

DAT-VR D.àT-AR

Stud"ent S. P. Slrstema-tic Score Score Systepatíc S. P.-
t+2 50 46

l+6
34
lþ5
5o
39
32
45
39
h6
45
l+9
18
ct
l+3
l+h
b3
l+2

I
<.

3
'l+

5
6
7I
9

10
11
12
13
Il+
L5
16
L7
18

l+2
38
h,7
lt5
l+5
29
l+6
45
36
48
38
h,L
27
39
36
3a
25
28

l+5
¿ro
¿+o

45
l+5
l+5

)0
l+o
/+0
3o
25
35
35
20
3o
t5

l+2
¿11

40
39
39
39
37
36
35
32to
26
23
23
23
T9

39
h,5
20
35
/l,l-

35
45
L5
35
45

45 lt5
l+0 4Z l+6

32
l+5
25

45 45
h,5 45
39 25
38 30
36 35
39 35
l+O l+5

39 ¿rO

36 40¿lo 35

The first task undertaken v\¡as to d.etermine whether the

order of respond.ing to and scoring the Ítems, eoTlveTLtÍonal

then subjective probabÍlity or subjectÍve probabillty then

convent,ional-, have any statistically signifieant effect on the

values of record.ed. scores. In order to determine this effect,

the Spearman rank ord.er correlation coefficients were computed.

for eaoh of the six sets of scores and. record.ed. Ín labl-e ÏII.

The maxÍmr.m number of stud.ents in any class tested was

18 and. with this number of 14irs of scores being considered.,

the Spearman coefficient must be larger than .399 t'o be

significant,ly d.ifferent from zeTo at the 5/o l:evel- of con-
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fidenee or more than .564 to reach Llo Level of confid-ence.

TA.BT,.E TfÏ
SPE.A.RT\{A}üIS CORRET.AT]ON TO TDENTITY EFFECTS OF ORDER OF SCORÏNG

irl::::.r;
:::::::"':::

Test Ord-er rs

DAT.\TR

DÅ,T-VR

DAT-åR

DAT-AR

ÐAT-VR

DAT.VR

DII,T-AR

DAT-.åR

Conventional - S.P.

Systematic - S.P.

Conventional - S.P.

Systematì-c S.P.

S.P. ConventÍonal

S.P. - Systematic

S.P. ConventÍonal

S.P. - Systematic

,589

.627

.806

.830

.6?7

.669

.652

.5 5l+

As ind.icated. in fable IIf in all cases the corre-

l-ati.ons were signÍfieantly greater than :.eno at the 5/o JaveJ-

of confidence, and., in all but the one ease, at 1,he L/o LeveJ-,

The Fisher transformation was used. to test for significance

of the d.ifference in the coruelations¡ and in all cases it

was possÍble to show no significant difference at tine I/o level

of confid.ence. This observation was taken as evid-ence that

the ord.er of scoring d.id. not al-ter the ranks and the T-

S@ores I â.il.d. percentil-e ranks were computed. for the complete

grad.e in Tabl-es IV and. V.
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TABLE ÏV

D.A.T. T-SCORES

VERBAT. ASSTRACT

Student Tot,al Systematic S.P. Total Systematic S.P.

1
2
3
4
5
6
7I
9

l0
1L
L2
L3
Ll+
L5
L6
L7
18
L9
20
2L
22
23
2:b
25
26
27
28
29
3o
3I
t/.
33
3l+
35
36

72
66
66
62
6z
58
58
58
58
55
55
5l+
5l+
52
52
5?
52
5o
l+9
b9
49
48
b5
45
45
45
43
h3
Ltz
¿',1

40
38
35
35
35
28

50
60
6o
5o
60
5o
60
6o
6o
5o
5o
5o
6o
h5
60
6o
60
5o
45
4o
5o
5o
b5
l+5
6o
5o
40
5o
5o
3o
37
l+5
b5
35
¿l0
30

55
55
55
47
59
l+8
5L
53
66
59
50
59
66
42
36
63
59
5t
28
47
53
72
4b
33
59
48
53
b1
l+5
36
)3
5o
47
l+2
28
35

56
I+9
5L
6o
5L
66
55
66
33
6o
72
6o
5t
l+7
l+5
l+0
37
56
t+9
l+5
56
l+7
5L
55
6o
45
60
56
l+5
55
28
35
l+9
l+5

37
l+7

56
56
7o
56
56
56
43
56
33
56
56
56
56
49
l+3
35
b3
56
l+9
b3
7Q
56
56
b3
56
l+3
56
56
h,9
43
28
l+3
56
49
b9
l+3

63
5l+
5l+
5t+
54
54
45
7o
38
5o
63
7o
47
l+2
42
37
5o
59
59
42
5o
5h,
35
4¿.
59
5o
67
46
45
l+o
28
33
48
5o
48
l+7 i' ::: .
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TABLE V

D.A.T. PERCENTILE R.A]\KS

$tudent, Total Svstematic S.P. Tota1 SystematÍc S'P'

99 97
97 97

99
97
97
97
5a
97
20

97 97
97 99
99 97
99 97

97
75

l'-?:i.:ì'!1

t., .- .:,

I
2
3
lr.

5
6
7I
9

l0
t1
12
L3
Lb
L5
L6
L7
18
1g
20
2t
?2
23
2lv
25
26
27
28
29
3o
3L
32
33
3l+
35
36

99
99
qq
oo
99
97
97
97
97
97
97
95
95
95
95
95
95
95
90
90
9o
90
90
9o
9a
90
80
80
80
75
70
6o
55
55
55
35

oo

99
97
90
oo
95
97
97
99
99
95qq

99
()
7o
99
99
95
30
90
97
99
80
85
oo
95
97
75
83
7o
65
95
9o
75
6o
70

99 85 97
95 97 97
99 85 97
95 97 97
99 90 75
99 97 99
99 35 t+5

95 95
99 80

95 97
95 99
95 99
99 97go 85 85
99 75
99 7o99 65
95 55
9o 95

7o

7j 80 99
95 70 70
95 95
90 75

7a 50
35 30
97 5a
99 97

75
50
99
97
97
5o

99 97
97 50
99 97
75 50
50 50
L5 IO

75
5o

97
97

90 85 25
90 7a

95 97
75 70
95 9795 7a25 9060 15
90 5o L5 50

90 97
95 75

90 80
¿r-O 7O
75 55 90
25 75 85

::



37

A summary of the results on the grad.e 11 and 12 I"q'

tests are Ínclud.ed. in Tables vI and. vTI. Like the grad.e 10

stand.ard.Ízed. tests, raw scores were computefl in the con-

ventional manner, and. I.Q.rs ealeulated from the Tables for

Deriving I.8. rs on Qtis Quick Scoring Mental Ability Tests

(Harcourt Brace & ilrorld., Inc.). Alsor âs Ín the evaulation

of the grad.e 10 stand.ard.ized. testsr a raw score of system-

atieally seleeted. items and. a Subjective Probability raw

score were prod.uced for each student, and- eorrespond'ing

n1.q.rsrr calculated.. In each table the first colr:nri gives

the I.Q. aïrived. at und.er conventional rules and' scoring'

The seeond eolunns give the I.Q. d-erived. from the results of

the subjective probability scorÍ-ng using the de tr'inetti

formula applied. to every fifth item. Íhe third colunn,

labell-ed. SystematÍc I.8., gives the I.Q. d-erivefl from the

samplÍng of every fifth of the conventionally scoreÖ test

items. In each of these l-ast two cases, the ravú scores

achieved. were multiplied by fÍve, and- these scores used' with

the conventional- tables to cal-eul-ate the I'Q,'rs'

i:i -: . :r

'..:.:

!r:



TA3T,E VI

GR.åDE Xf I.Q. SCoRES

38

li

Stud.ent

I
2
3
h
5
6
7I
9

t0
11
T2
13
Ll+
L5
L6
L7
18
19
20
2T
¿¿,
23
2l+
25

Ljl+
TzL
LT5
109
r16
r27
L25
r27
l.29
110
TLg
LL¿
106
104
115
110
10¿r
108
108
103
101
103
106
108

98

1l+1
1Å-1
L39
L37
L36
t35
13l+
L33
L33
L32
130
L25
L24
l-2l+
L23
l.20
119
118
118
113
111
109
r_01
to7

98

L37
141
1¿þ1
LSIl
L3l+
131
140
130
Lzg
130
l-26
130
f3o
L25
119
I20
119
115
LL5
113
1rl{.
105
Lo3
108

98

lt¡!,:,;:
:,'i.,.lii.ì
r:jì.::i'::.:



TABLE VIÏ
GRAÐE XII I.8,. SCORES
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Stud.ent I. Q. S.P. I. Q. Systematic I.Q.

1
2
3
l+

5
6
7I
9

1o
11
L2
L3
U',
T5
L6
L7
18
10
20
2L

L27
L37
Il-z
L29
L26
L22
Tl-?
12a
r23
113
103
r_CI8
l_04
l'26
L23
LT7
LLz
Lo5
LLz

98
100

140
].39
L39
t37
L35
L35
L3l+
L30
t29
L29
t?.8
LL6
TL?
l36
L33
r27
l-22
LI5
L22
r-08
110

llio
L39
l-39
13l+
L36
L3l+
L33
fib
130
L29
L26
113
109
L33
l-33
L23
L20
TT5
118
103
108

In ord.er to infer whether the relative positions of

ind.ivid.ual-s are signifÍcantly affeeted- by the subjeetive pro-

babil-ity technique; tables were set u.p to caleul-ate Spear-

manrs rank order coeffÍcient for each of the sets of scores

for both grad.es ll and !?. The results are shourn on
.:ìi:

Table TIIÏ.
slÍth 20

be larger t'han

at the 5/' Level

level.

pairs of scores the Spearman coefficient must

.377 to be significantly d.ifferent from zero

of confid.ence or more than .531+ at i.jne L/"
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T¿,BI,E VÏÏI
SPEARM.å]SIS CORRETå,TTON RE],ATING I.Q.'S

I'v.-:i+:<.J

/+o

Grad.e Scores Þ

11 Oonventional - S.P. I.8.
1I S.P. I.Q. - SYstematie

12 Conrrentional - S.P. I.8.

L? S.P, I.Q. - SYstematic

.807

.974

.867

.967

r .'.ì-il::

In al_l cases the spearman eoefficient is above the 
i

required. value fo'r the L/o LeveJ- of confíd.ence whÍch Ís .534. 
i

i

Like the DAT tests, the comparison of correlations by the

Físher transfor-raation ind.Ícated. that the differences v'¡ere not

significant at the L/o level- of confid.ence.

For comBarisons with other tests taken, by the sane 
I

stud.ents, T-scores are provid.ed. for all I.8" test results in i

,Iab1e TX. ,.

i',
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- TluBT,E ïX

T-SOoRES 0F I.Q. tS

Grad.e 11

Systematic
Stud.ent I.Q. S.P.I.Q. I.Q.

Grad.e 12

r.g. s.P.r.*.tu"l:äitt'

1
z.

3
4
5
6
7
.l
Õ

9
IO
L1
L2
T3
Ll+
L5
16
L7
18
L9
20'.t
2L
¿¿
23
2l+
25

68
68
63
6L
59
58
56
5b
54
5)
52
5L
l+9
l+9
l+8
47
b6
I+l+

bb
42
l+L
39
3l+
37
29

7I
58
5l+
b9
5l+
62
59
6z
66
5T
56
52
l+l+

4r
53
5o
¿þf
I+7

b7
38
3l+
38
l+b
b7)o

7o
63
63
56
6o
56
52
56
5o
49
¿l.8

40
38
c2
52
l+6
l+5
l+b
42
3o
35

7o
63
67
6o
55
55
5l+
5L
l+9
49
&8
42
38
58
52
l+6
4l+
¿k0
l+4
J)
3o

6z
7o
48
65
59
55
l+8
)/,
56
5o
38
l+l+
l+o
59
55
5t
l+5
l+2
1+5

3a
35

5t
68
68
57
57
59
69
53
52
59
5t
5l+
¿þ8

5o
l+7
48
l+6
l+l+

-I+l+

41
l+2
,37-

3l+
39
29

A summary of the results of the teaeher-preparecL

d.iagnostic tests v¡ith the calculation of Spearmanr s rank

ord.er eorrelation are incl-uded in Table X.
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TA^BI,E X

SPEA]ìIVIANIS CORRELATTON REI,ATTNG ruSULTS OF DIAGNOSTTC TESTS

Grade Subject rs

10 PhYsics '865

t-0 Geography .779

11 Geography .gog

tl ChemistrY .906

LZ ChemistrY .981

Lz PhysÍcs .997

- : := :!: 
= = = 

- '

In all- cases the d.ifference from zeno ís signÍficant 
i

at L/o level.
The next stage in the study involved. exanlning 

I

whether the subjective probability technique could- contribute 
l

to more aocurate predictions of future achievemento To d'o thj's

it was d.ecid-ed. to calculate the Pearson prod'uct moment between 
i:r:,:,:: :i.,

the results of each of the d.iagnostíe tests and the mÍd-tenn ,.,;.',"','
'.: - .ì_:.

examinat,ions whieh are composed. prineipally of essays and' 
:.:r,1,,r1,,,',

problems., Tables iQQCrrT through ruacrlÏÏ in the appendix F 
1 :

provid.e the calculations of the Pearson product moments

between the appropriate sub ject exa¡tinations and. the trrvo sets 
,,. r,,.r.,,:
¡..,¿i¡,ii¡.,i

of seores on the diagnostic tests.

The difference betu¡een trp *d rmc was tested' by

Sisherr s Zy transformation. As this involved' the unit-

normal-cun/'e, d.eviate values of L.96 and- 2.58 are required^
i: i -: _::
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for significance at the l/o anð, 5/o Jgve|s. As indicated by

the tabl-e loelow, in no cases was t;6e L/o reached'.

TA^BLE XI

COMPARISON OF 00RREIATIONS BETI¡ü"EEN RESIIITS 0F DIAGNOSTIC IESIS ;,:, ''
.åND RÏI"AISD MID-IERM ÐLåMINÁ.TIONS r":"r'

-- ,,, ,

Grad.e Sub ject ïmc ="p Zrmc Zrsp Z

10 Physics "411 'br6 'l+37 rLþl+3 ' 005

10 Geography .372 .462 Q9A .500 .290

Ll- Geography .686 .726 .84'0 .92o .L38

11 chemistry .550 .556 -618 .628 .031

L2 ChenÍstry ,695 .701 .858 .869 .03r

LZ Physics .635 . 884 .7 50 L.3Og I '].62

fT. ATSå.LYSTS OF CIA,SS ITruWI,EDGE

The next stage of the stud.y involved. an item by item

examination of a rand.om selection of the tests to diagnose

d.eficiencies j-n class knowledge and suggest a general review

progralrlo Ten names Were Seleoted. at rand.om from names Ín a

course and. Tabl-es XIT - ICVII constructed. to enable analysis

of clasp knowledge. Includ.ed in them is a eoroplete breakd'or¡m

of the type of scoring prod-uced- by stud'ents who:

(a) had complete knowled-ge and- confiÖence;

(b) have incomplete knovuledge and. correspondíng con-

fid.ence;



û'l+

(c ) have knowlecl.ge, but laeked confid.enee;

(d) have no knowledge and real-lze j-t;

(e) have no knowled.ge, but guess at the ansvrer.

For purposes of this analysis, the followÍng cause-

effect relationships were assu:m.ecl I

(a) 5/o wttn 5 on the oorrect aaswer lmplies an under-

standing of the concept or knowled.ge of the

infoimation askecl.

(b) d.istribution of weÍgbts alrong the choiees with a major

portlon on the eorrect answer inclicates partial eon-

fid.enee in their facts, whlch was taken to infer
partial knowl-ed.ge.

(e) l/t/t/lh distrfbution lrnplies no oonfidence i.n the

abillty to select the eorrect anslver whj.eh was taken

to infer a lesser d.egree of knowled.ge than 1n (b).

This may sh.ow that they know nothing of these alter-

aatives.

(d) total weigbt or a najor portion placed. on an ineorrect

alternative lndlcates misplacecl confid.enoe whieh was

taken to infer mlsinfomation or faulty concepts

(i.e., partial knowled.ge cf lesser degree than 1n

(b)).

In eaclr of the latter three eases the need. for

selective review or reteachiag would be Ínp]ied. If a

major portlon of the class respond.ed 1n such a vüayr a reap-

praisal of teaehing teohniques may be eonsfilerecl; howevert

for ind.ividual- cases, d.irecteil revi-ew may be in ord.er.

I :. :.'i . ._. -
I . ,ì."_ .
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TABT,E XII
FRESUENCIES 0F I/TTEIGHTINGS 0F ITzuS IN GRÁ"DE X PHYSICS

Score ïtems

5/o

t+/L

3/2

l+9
l+

6262t+9
361541-8

s5

s0

1t

II

I

610
l+

s&

È̂f

so

S;

s2

SO

1

1

t/tlt

z/z/t sz

S1

so1

z/t/tlt s2

S1

Sg

s3

sf
s0

2

II1=51
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TABLE XfI (Continued )

Score Items
L5L61

Total-s
I
l+

4

567
112

2

6824
225b

1

¿,

5/o s5

a"o

s4

s1

S6

s3

s2

s0

s3

sl
S6

s2

S1

Sg

3/2

t/t/t

z/z/t

z/t/t/t s2

S1

so

I =Sl

5

2

-'195

59

5

I
3

9

3

5

I
2

t*/t

I
I

t
I

1

6IL1
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TA.BLE XIII
FRESTIENCTES OF Ui"EIGHTING OF IIH}/IS IN GRADE X GEOGRAPITY

uto="rrrrrtå"*"r*nror-,.

t/0s56985796233
s¡211 1643"0

t+/t s&

sr1
Sg 11

3h s3 3 2 I I
32 12 1-I
56 l-1 I

j/L/t s3 I
S1

s0

zlz/t s2

S1

s6 I

z/t/t/t s2

S1

so

t/t/t/t/:. sr i 1 I

1t-l-

1L

II

I
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TABLE XIII (Continued )

Score ïterns Totals

5/o

4/r

3/?

t/tlt

zlz/t

z/t/t/t s 2 1

s1

s0

t/tltlth sr

T2 L3 LIL L5 16 L7 T8 L9 20

4

1

I

2213 1

s5

Sg

s4

s1

s0

s3

S2

so

s3

s1

a¡rr-0

s2

s1

SO

8451362
532t+2

211
11

2

1

11

111

I

l_

9I

35

2

2

'l+

L3
aÌ
Õ

9

7

1

1

2

0

2

t

1

2

61]-

L5
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TABI,E XÏV

FREQUENCIES OF IIü-TIGHTIIIG OF ITEI!ÎS IN GRADE XI GE0GRAPIÏY

ïtems

5/o s5

SO

s&

S1

so

s3

ct
"2
a
"0

s3

S1

Sg

S2

S1

s0

4/L

3/2

z/t/t/t s2

S1

Sg

1rS1 1 11 1 12

I
3l+

l_1

)263215
22 112331

1

2

I
2l-2
111-

21
1l-1"11
211á

t_3/TlL

z/ zlt

t_1
1l-I

1I

1

1

I
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TABLI XfV (Continued )

50

Seore Items Totals
L5 16 t7 l-8 19 20

5/0

tr/t

tlz

g/t/t

zlz/t

3r_

s5

GrJ0

S,
t+

sf
Sg

s3

s2

Sg

s3

G
"]-
Sg

S2

S1

S6

23?
3L3L1

2?-b]-112

6l_3
1222

L1
t_

2l-1
111

40
ô.ì)ö

5

5

b

17

18

L6

4

5

I

5

I
2

I
1

1I

b

1

I

1

z/t/t/t s2

S1

Sg

S1 L7l+1
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TA3IE )ff

FREQUENCfIS OF lr'ffIGHTING 0I' fTm/IS IN GRADE Xf CHm/ifSTRY

Score Ïtems
1 2 3 1+ 5 6 7 8 9 10 11 :.r:;'

l/z s3

S2

so

3/r/L s3

S1

so

zlzlt s2

s1

G,!rO

z/t/t/t sz

s1

so

1=51

11 I
I
I

fÌ,11i'r::ti:



TABLI lC\¡ (Continued- )

52

Score Items Tota1s
L5 T6 1

l.53

¿¿

10

)

I

6

2

3

I

1

9

1

5/o

b/t

3/2

?/Llr

212/r

z/t/tlt

s5

s0

S;

s1

Sg

S.)
s2

SO

S3

S1

Sg

Se

s1

SO

S2

S1

s0

7

2

I
¿,

610
2

I
I

8 610
22

1=Sl
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TA.BTE XVI

TREQUENCTIS 0F ïTEIGI{TING OF ITHVIS IN GRADE XII CHEMISTRY

Score Items

5/o

t+/t

3/2

t/t/t

z/zlt

z/tltlt

97
1l_

s5

so

s,
sf
Sg

s3

s2

S9

s3

s1

G
"o

S2

s1

so

s2

S1

s0

45
l+

3

56
l+1

L

12 I

11

I
121

11

4

l+

I

6l+
12

3

I
1I

1

1=S"1
-L



5h

TABLE XVI (Continued-)

Score ltems Total-s
L2 L3 Lt+ L5 16 17 lq 19 20

5/o s5 I I t+ 3 7

so1627

t+/Ls4 1211
s1 2

sII 1"o

3/z s3 I
s2th
S6

i/LlL s3 I 2

S1

Sg

z/z/t s2 1

s1 1

s6 I

z/t/t/t s2

S1

Sg

:

L=51

r_ 
ta 

.-a'.',r-,à/ : : . '
tto

3a

L5

5

I
2

3

I
1

1

I
t

I
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TABT,E XVII

FRESUENCIES 0F WE]GHTING 0F ITEI\{S IN GRADE XIr PHYSICS

f tems
6 s IO?

7

2

.Ào

2

Lr

2

6

2

66
2

57
21

l+

3

1

5

2

5/os:,
so

b/L s¿*

S1

Sg

3/z s3

S2

S9

3/L/r s 3
<r-¡Jf

so

zlz/t s2
G
"1
S9

z/t/tlt s2

s1

s0

:

1=51

I]-I
I

I

I

I

1

I

112?21r11
-,|'-=
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TABTE lC\fII (Continued)

¡ - t! =:=l 
:: =:=: '

-- 

¡¡ ,¡, 
-- 

! 

- 

-

Score ïtems Totals

5/o s5

so

t+/L s4

S1

so

3/z s3

S2

G
"0

3h/L s3

S1

S9

z/zlt s2

S1

Sg

z/t/tlt s2

S1

Sg

l-=51

l+7
63

6747262
1123718

I

L2 I L5 L6 L7 1B 19 ?O

211

TLz

5o

2

0

I

7

2

4

I
I

1

1 1

I
I

l_

I
I

T8
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By examining the tables of the weighting of items o

the various tests it is possible to arrive at suggestions f

applicati.on of the d.iagnostic Ínfo:roation'

Many of the items on the Grad.e x Physies Test have

been scored in the 5/O met;¡od. with 59 of the f6l+ indicating a

misconceptíon. Reteaching of a concept is indicated. from the

results of items 4, 61 9 and. l-4. It may be in ord.er to

question the class to verify that they were not guessÍng

rather than usÍng the t/l/l/t/l selection.

By the scattering of scoring method's with Ínappro-

priate weighting on ,the Grad.e X Geography Test, a lack of

confid.ence in the materiaL tested. by items 2t 11, L2, L7 and'

2O is Índ.i-cated.. A review of these topics should- be pro-

vioed. The reteaching of the material tested. by item 9 is

ind.icated.,

The inappropriate placing of r¡¡eights on the Grade xI

Geography Test on items 2,61 71 9, 11, 12 aud 18 indicates

the need. for review of these areas. The material tested by

iterns 16 and 20 requires reteaching.

Although items 7 and. I represent weak areas in the

Grad.e XI Chemistry Test, the material covered- seems to be

ad.equately learned. and understood. No najor review ipork Ís

ind.Ícated.

More than half of the stud.ents sel-ected. an inappro-

priate ehoice for items 6 and. I on the Grad.e XII Cheraistry

Test. This woul-d. inÔicate the neeessity of reteaehing the

material- tested. bY these items.

57

n

or
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The inappropriate weighting on items 16, 18 and. 19 of

the Grade xII Physics Test ind.icate -bhe necessity of

reteaching the material tested'.

rfl.Ä}ßLYSISoFINDTVIDUA],ISDEFI0IENOIES

The fínal stage of the stud.y invotved. selecting a

single studentt s results for each test and examining them

itembyitemtod.iagnoseweaknessesand.tosuggestspecific..,.''': ; ::, : :.:::.. ;!ì.,

steps to take Í-n improvÍng his future performanceo Tables : r'': 
'

¡r,-..i;j.'.t

xvIIï through ]QCIÏI Brovi-d.e this infonnation for six, ran- ¡:;''ti"'

domJ-y selected stud.ents.

Ibestud-entselected'fromtheGrad,eXPhysicsc]-ass

shows a Lack of confíd.ence in eight questions and' only 
j

I

partial oonfidence in three more, inoicating the desira-

bi]-Ítyofreinforcementbywayofreviewingeachofthesei
areas. In only three questions was he misinfo:rned'--i'ê't i

sure of a wrong answer and. thus reteaching as such would' be ::

:

at a minimum.. 
i,r,,.,,,,,a

The Stud.ent in Grad.e X Geography haS complete infof- :"":-¡'':'i
.:

matíon on only five of the twenty items. A minor review is ì'" ;:'"':::
i, ;,,: :',:,'

indicated by items 1r t+, 6, fl and ?O, while complete re-

teaching is ind.icated. for items ?r 8, 9, 10, L3, L6 and L7.

Items 15 and 18 ind.ieate misinfo¡roation and' will require 
¡,i,:.::i
:i,:,i.-tÍfi

special attention.
Reviewofitems216)7r9t1or11rl'2and'20woulcl

bui1d.uptheconfid.enceand,know1ed-geforthestud'entof

Grad.e xr Geography. rtem 16 requires reteaching. 
i
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The Grade xI chemistry stud.ent requires very littLe

reteaching. Items LZ .and- 18 were missed- entirely and' indi-

cate a tack of und-erstand.ing of the concept tested' whíle

revi-ew of items 4 and- 16 is inÖicated'.

Reteaching of ítems 2t 5 a¡;ð' L7 Ís ind'icated' for the

student of Grad.e XÏI Chemistry. A review of items 3r 6,7,

!3, L5 and t6 is required. to complete knowled.ge in these

areas whil-e review of items 9 and 11 should. be instituted- to

reinforce the confi-dence.

The Grad.e xII Physj.es str¡dent has misinfo:gnation of

items g, L5t L6, 18, L9 and 20 thus requiring reteachÍng of

these âroâ¡ The lack of confid.ence in Í'tems 10, 12, 13 and'

l-lr. indicates 1,he d-esírability of review vfork here.

It sbould. be emphasized. at this point that these

reBresent a sampling of stud.entst Ïesul-ts and are meant mereLy

as a pattern to ind.icate the means of assessing individ'ual

Scores. Iû practice one woulfl either assess all results if

time were available, or Íf not, he would' select those which

coll-aborating evid.ence Índicate require further examination

or a more comBlete flíagnoses--i.e. r the resul-ts of the sub-

jective probability scoring coul-d- be consj-d'ered' of â cor-

roborating nature.
;/.,:
t;:: :::
it:::
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TABIE ]CVÏIT

AT{ INÐIVIDUALIS WTIGHTING OF ITSI\AS IN GR.AÐE X PHYS]CS

ftem WeÍghting CDPa¡a Conventional-

I
a.

)

l+

5

6

7

.l
Õ

9

10

t1

L2

L?

ILr

v
L6

L7

18

19

20

3/2

3/"

3/2

5/0

3/2

3/2

5/o

5/o

3/2

5/o

5/o

3/2

5/a

?/2

3/"
3/2

3/"
3/2

5/o

5/o

.84

.8&

.7 \.

0

.21+

.2h

.61þ

.84.

,84

.8/+

.84

.81+

.2h

1

o'
11. /+

s3

s3

so

Sg

s0

s0

s0

G
"5
c!ù2

I
I
0

0

0

0

0

I
0

1

0

L

L

I
s5

s5

s3

G
"0
s5

I
I
1

I
1

I
I
0

1

0

12-2=I0
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TABT,E XIX

A}ü ]NDTVIDI]ALIS WEIGHTING OT' TTEil/iS IN GRADE X GEO GRAPITY

Item TVeighting aÐ
L,.I . Conventional-

1 3/2 s2

1=sf
3 5/o s5

b 3/2 s2

5 5/o s5

6 z/z/t s,

? s/o sr

B t+/L st
g b/L so

to trh so

11 z/z/t s,
Lz i/o sj
Li 1=S1

Lt+ t+/L su

L5 s/o so

t6 1=s1
t7 1=S1
18 s/o so

rg s/o s5

20 e/ur s1

.6t+

.60

1.0

.61+

1

.11

1

.36

.!6

.16

.72

I
.6

.96

0

.6

.6

_0

I

9

0

I
0

I
0

1

0

0

0

1

1

0

1

0

1

0

0

1

0

I
, t?þ

l'2.3
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TABLE ]Q(

Æ{ INDTVTDUALIS ÏIJ"SIGHTING OF ]TÐ/IS IN GRåÐE XI GEOGRAPTIY

Item Weighting GÐLra¿ a Conventional-

L

2

3

b

5

6

7

I
9

10

11

T2

t3
1l}

L5

L6

L7

18

19

?o

5lo

3/2 s2

5/o

5/o

5/o

3/2 sz

2/2/r 8?

5/o

llz sl
zhLL sz

b/T SL

i/2 so

5/O s,5

5/o

5/o

1=

5/o

3/2 s3

5lo

3/z sz

1_

.6b

1

1

1

.6b

.52

1

.84

.72

.96

.24

1

I
I

.6

I
.84

I
.6/,+

L6.6

+

0

1

1

1

0

I
1

I
I
I
0

1

1

t
0

1

1

I
0

L5 1=14
--::=
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TABI.E ]OCI

AN INDI"TIDUALIS WEIGHTTNG OT' ITM/IS IN GRADE XI CHHVITSTW

Item lVeighting êï)
LJaf a Conventional

I
¿

3

l+

5

6

7

I
9

10

r-t

T2

L3

14

t5

16

17

18

tg
20

5/o

5/o

5/o

3/2

5/0

5/o

5/o

5/a

5/o

5/o

5lo

5/o

5/o

5/o

5/o

312

5/o

5/o

5/o

5/o

s5

s5

s5

S
<̂.

s5

s5

s5

s5

s5

s5

s5

S6

s5

s5

s5

SO

s5

s0

s5

s5

1

I
l_

,61+

1

I
1

I
I
l_

I
0

1

1

1.

.21+

I
0

I
1
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TABLE

A1{ INDIVTDUALIS ifii-EIGT{TING OF

Ðilr
ITEMS IN GRADE TIT CHUVI]STRY

t.l

ïtem ïIeighting CD
L,.J. Conventíona].

I
2

3

b

5

6

5/o s5

5/o so

t+/L so

y/o sr

so

3/2 s2

t+/L so

r/o sr

b/t s r.+

3/2 sz

tu/r s 
U

r/o s,

3/2 s2

5/0 s5

3/L SI

SO

5/o so

I
0

1

0

0

1

0

9

0

I
l-

0

I
1

0

t_

0

0

0

1

0

.6h

.16

.L6

I
.96

.6b

.96

I
.6h

1

7

I
9

10

11

L2

t3

1¿r

t5

t6

L7

.28

.L6

0
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TAstE ]CCIII

A\T TNI)IV]DUÁT.IS üIEIGHTTNG OT' ITEMS IN GR.A.DE ]CIT PTIYSICS

Item Weighting ADLraÀ a Conventional

1

I

3

h,

5

6

7

aì
Õ

9

10

11

T2

13

Il+

L5

T6

t7

18

tg

20

5/o

5/a

5/o

5/o

5/o

5/o

5la

5/0

5/o

3/2

5/o

1=
1-

1=
5/o

5/0

5/o

5/o

5/o

5/o

s5

S-)
s5

s5

s5

S-)
s5

s5

so

s3

s5

1

I
I
1

l_

I
l_

1

0

.84

1

.6

.6

.6

1

0

I
0

0

0

s5

s5

s5

<f

"o
s0

s0

I
1

I
I
I
I
I
t
0

I
1

l_

I
I
I
0

I
0

0

0

-
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IV. SrUDENTS' N¡ACITONS

he resul-ts of the sur"vey of grad-e 10 student

reaction to the new technique of testing is as fol-lows:

:'.t._:t:::::lQuestion I - Ttlhich forru of test d.o you prefer? 
,:,,::;; ::

Answer (a) ; Conventional mul-tipl-e-choice 6 ';::::.:;

3o(b) - Subjective ProbabilitY

Question 2 - If you could- arbitrate the type of scoring 
r,,:,,,r:,,,:,:r

to be used oTL your miil-ters exalnr r¡¡hich of :, .-":,::'

the following would. you sel-eet? ,,- ',,,,,

Answer (a) - Atl- subjective probability items ?L ii-'''':l

(n) - Some subjectj-ve probability items 9

(c) - No items of subjective probabÍIity type 6

V. SUMMAÏilT

The stuily ís a comparison of conventional- and sub-

jective probability results on stand.ardjzed tests. Nati.onal

norms were used. to establish I.Q. scales and' percentíIe rank*

A cornparison of achievement wÍthÍn a given group is provid"ed'

by T-scores.

The Spearman correlations were ealcul-ated. to indÍcate

what effect on individual rank in a cl-ass the subjective pro-

bability teohnique has. rhe Pearson coefficÍent provid-es a

means of ind.icating relative value of the subjective proba-

bility technique in pred.icting success on essay and' problem

type exarni-nations.

The analysis of classesr results provide a means of
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planning remedj-al- action with a cl-ass because of more insight

into the reason for errors than woul-d. be the case with the

conventional test results. As required., Índ-ivid-ua} results

can be analysed to provide specific information for

ind.ivid.ual remed.ial action in any given subject.
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CHAPT]ER V

CONCLUSION AND EV.åTU¿.TION

The ffndings of this stud.y Índ.icate that there is no ' '

significant d.ifference in the rank of a stud.ent i-n class when

using the sub jective probability method. rather than the con- 
.:.,.,.,.

ventional one of scoring a test. This obsenration was found. ,.,.,,:.

true both for the stand.ard.ized tests of the Differential 
.,,:,,:,.'.,;

Aptitud.e Battery and. the Otis Mental Abil-ity as well- as for
the tests which had. been prepared specifically for purposes

of diagnosi-ng weakness by means of the subjective probability

technique.ÏV]rÍ1etherewasas1ight1yhighcorre1ation
between subjective probability scores and. those of essay type

examinations than there was between the conventÍonaL

multiple-choice score and. the essay type examination, the

Fisher transformation d.id. not exceed. I.96.

The first trnulllt hypothesis was rejected., and. the 
,:,,:,.:,,

alternatÍve hypothesis accepted ' ,l' 
.

::l:.1.:r.'

1. ttThe Spearraan rank order coruelation between the '':::1r::'.

results of conventÍonal and. subjective probability

treatment d.oes differ significantly from zero.rt

The second. null hypothesis was accepted. as stated i ,,';
i::,.':::,:

2. ilThe Pearson product moment correlation between con-

venti.onally treated. subject tests and mid.-term elçaln-

ination results d.oes not Oiffer significantly from the

68



:i-:.:i
' :.1

69

Pearson ,prod.uct moment corre]-ation between sub jective

probability treated. subject tests and miÖ-t,eno exaln-

ínation resul-ts. rr

TA3T,E ]OCfV

SPEÀR}/]ÁN' S RA}üK ORDTR CORRET.ATION RELATING SCORING TECIIN]qTIES

Test fs

,559## -- .669#

.55t+## -- .83O#

10 Physics

10 Geography

11 Geography

11 Chenistry

L2 ChemistrY

12 Physlcs

# L/o leveL oî confid.ence. # 5% Level of confidence.

TÅ3I,8 }OC\I

T'ISIIERIS TRANSFORI\4ATION COMPARING PEARSON PRODUCT MOMENTS

Grad e Subject

DAT -
DAT -
0tis

VR

ÁR

.807# .971+#

.865 #

.779 #

.gog #

"906 #

.g8r #

"997 #

1o
t0
tt-
1l-
12
L2

Physics
Geography
Geography
Chemistry
Chemistry
Physics

.005

.290

.f 38

.031

.031
L.162
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As these ape based on the norsal cul:Tre, values of at

least L.g6 would. be required. to índloate a differenee at the

lfo Level of eonfid.ence.

It was rocognized that if the first bypothesis were

to be rejected., the second. would. neeessarily be aceepted.

If , however, there had. been no signifíca¡rt cogeLation

betv¡een the ranks under the two scoring techniques, it would

have been possible for the dÍagnostic test scores províd'ed

by one technique to be more useful for pred.ictive Burposes

than those provld.ecl by the other teehnlque.

fhe eonsequ.enee of the accepted. hypotheses is that

no j.nfo¡uatlon about a stud.entts kaowledge !s lost by uslng

the subjective probability technique rather than the con-

ventional one, a.nd. muoh valuable addítlonal inforæatlon ls

available. tÏl'is addÍtional infor"mation, in the form' of

ind.ieated. degrees of partial oonfld.eneer provid.es an

efficient tool for d.iagnosiag deficiencies ln a studentrs

knowled.ge or skilL and. mskes !t possfbl-e to ehannel efforts

towarù the areas 1n which remedial Ìffork is required.

In thfs stud.y, aLL items were of 'r,he type which had

only one correet answer. In tbe stand.ard.ized. tests the

other alternatlves serye merely as d.istractors. fn the

diaglrostie j-terns each alternati-ve was d.esigned. in ord.er

that the type of mlsconeeption lnvolved. !n its selectlon

could. be ldentifíed.. A possible extension of the sub-

jectlve probability proced.ure would be to clevelop items
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with grad.ations of aceeBtabÍlity--i.e.r a)b)c)d)e. In sueh

an item the altertatives woultl be ranked rather than

weighted, and. a d.ifferent type of scoring fornula v'iould. have

to be d.eve]oped.. 
'....'-''::.':;1:': '.

Although the standarilized. tests could. not be used to :'.: ,,"',ì,

suggest any proced.ure for reteaehlng, they dld suppl-y the

sage separation of students when used in the su-bjeetive pro-

babillty as in the conventional meüurer. llhese were tests of ,'¡,;¡,;,:,',:,:,

.1,1,t,.','1:,.'t,,

knoq¡'n relÍabillty whieh appeared. to apply both to the eon- 
,,.,;¡.q.,,,,.,,

ventional and. to the subjectÍve probability aBproach. '::::::";:'

.e possible extenslon of the applicatlon of tbis

testingteehniguewou1d'betosetupacomp1eteprogragLina
givea subject area and. have test items prepared. for every

stage of progrsss¡ Tlrese items eouldL be handled. by a type

of meeha¡rÍeal or eleetronj.e record.ing naehine whieh wou1d.

automatloally ïeeord. the ind.ivid.ual weighting or ïanking anit l

supply both a profile of elass results and indÍvicLual

ehoiees. Such a progras. would. supply continuous lndívidual
,,',,,: ,,i:,.,;.;'.

remed.i-aL teaching without introd.ucing a prograffnaecl learning ja: :: ::i:1

,,1:,:, "."pfOCeSS. : :' :'::.

r:lt:1::¡::i r:.iì ,i:
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ÁPPENDIX A

DIAGNOSTIC TEST PAPERS

GRADE 10 PHYSICS

l-. A man pushes a puck on a frictionl-ess horizontaL surface

with a force of l-O newtons. The resulting acceleration

Íg 4:O meters/second?. üIhat ís.the mass of the puck?

A. 0.4 kg Ð. 10 kg

B. 2.5 kg I. 40 kg

C. 4.0 kg

2. In ÀLL EXCEPT ONE of the fol-lowing situatj-ons t ¿fl object

is being accel-erated.. lvhich one is the exception'i

Â. The object changes d.irection wÍthout changing speed'.

B. The object changes speed. without cha¡rging d-i-rection'

C. The object rnaintains speed" and' d'irectÍon'

D. The object maintains uniform cÍrcular motion.

E. The object moves in the trajectory of a projectile.
. --: ' ::'::_:

QuestÍons 3 and. /,. refer to the fol-lowing situatíon: 
,r,,,;.,.,i

DUring a planned. maneuvef in Sapce f]ight, a free-floating '1:'1':1::':

astronaut pr.Lshes a free-fl-oating instrument package. The mass

of the astronaut is greater than that of the Ínstn'¡ment

package " '

3o The force exerted. by the astronaut on the package

A. 'is equal 1,o the force exerted by the package on the

76
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astronaut.

B. f.s greater than the force elcerted by the paekage on

the astronaut.

C. is less than the foree exerted. by the paclcage on the

astronaut.

D. is equal to zeno.

E. may be greater than, less thanr or equaL to the force

exerted. by the package on the astro4aut; one cannot

tell vnith the inforsration given here.

4. During the push

A. the magnitude of the aceeleratlon of the astronaut Ls

greater than that of the instn¡ment paokage.

8.. the magnitud.e of tbe aeceleration of the astronaut ls
smaller than that of the lnstrr¡ment paelcage.

C. neither astronaut nor instrument paekage are

aceeleratecl.

D. the aoeeleratlons of each are equal 1n magnitude but

opposite ln dlirect'1on.

E. the accelerations of each are equal in nagnltud.e ancl

equal. in d.Írection.

Questlons 5 and. 6 refer to the following statement.

Selentists on the Ímaginary p1a¡et Q, have d.efined. a

unit of length, the n}arlt, to be the distanoe between two

nor¡ntain peaks on the surface of the pJ.anet. lhe uait of

tlme on the planet Q ts ealled. the ntiktr, ancl. is defined. as

the average Ínterval between pulse beats of the king.

i!li!il,+!;|{irí?f.

',i:.:ri ij,r :.ì'l
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5. What r¡nits wouLd. express acceleration on pla:net Q if
acceleration were defined. as it i.s on earth?

A. lat/titr.
B. lar/sec
c. Latz/see

D. ti:k/Larz

E. tar/ti:rz

6. If the d.lstance between the cities Zytropolis and. E1aaf

on planet Q, is 20 lars, what would your average speecl be

Íf you mad.e the trÍP 1n 100 tlks?

A. 0.2 J.ars /æl< Ð. 5 tarsr/tit<

B. 0.1 tÍks /Læ E. L00 tlks /Iar
C. 5 ttks/lar

Questions 7 and I refer to the following statements eon-

cerning Galíleots work uÉtb balts rolling clown lnelLnecl

plaaes. This r¡rrork led. to the acceptance of the id.ea that

falling objects acceLerate r.mlfotu-ly. The quotatioas are

from@.
1. If speed. d.uring faIl lncreases with tÍ-me, i i"

t" .' .,
constant. , ,

Z. n$Ie took a pi.ece of wood.en scantllngl about 12 cubits ',:;,.';,":"'

long, half a cubit wicl.e, aad three ff-nger breaclths

ühÍck. In lts top ed.ge we eu.t a straight ehanneL.tl

3. rrEaving raised. the scantlfng in a sloBing positlon by 
i:,,:,,,..::

raÍslng one end sone one or two eublts above the 
i::i¡:ì:':'!::¡;:

- other, we let the ball ro11 down the channel.tt

I+, nlVe alvrays found that the d.istances traversed. were to

each other as the squares of the tlmes.tt 
,.,,,.,,,,
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5, Sinee for a ro1J.1ng ball- -9 f" constan't, j i"tra - t/'
constant for a faLllng baJ.J. also.

/. tr{hlch of the

A. J. onlY

B. Ir onlY

A. 5 onlY

A. 1' onlY

B. 4 only

C. 5 on].y

8. TVhlch statement presents experlmental results?

stat'ements are assumptions made by GaIiIeo?

Ð. land.ltonly
E. l+ a¡d 5 only

D. 2anù 3onLy

E. Land5onlY

ganÖi
i and. k

Questions 9 and 10 refer to the following graph.

9. The greatest d.istance is
correspond.ing to Points

A. A ancl e

B. cande
C. eandg

travelecl between the tlmes

D.

E.

time
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10. v

A.

B.

C.

called.

BLocks

their
shown

-l ,'o¡l ,/al/e-l/av-
tine

E

e

-lol
ol
olql

time
A

A. graph A

B. graph B

0, graph C

ti¡ne ti:
CD
D. graph D

E. graph E

.80

1s greatest between tÍmes corresponcling to points

and. k D. g and. I
and. e E. I and. k

and g

11. A ear.t, initially at rest, iS prrlled vÍlth. 
"6¡15f,,ant¡

unbalanced. force. Vrlbich grapb best reBresents how the

speed. of the cart changes witb time?
I

'ola)1-
ol
alql-

tlme
B

Questions 12 and 13 refer to the following statement ancl

tabIe.

Maln street in centerrllle 1s crossed by streets

lst Street, Znd. Street, 3rd. Street . . . .. l+6tb' Street.

between the numbered. streots are eqlrally long.

Five ears are travelling along Main Streetr anil

locations are recorded. at five-minute interralsr as

Ín the following table:
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L0 ¡ 00 8.91. 10:05 €t.to. 10 :10 &o¡n¡ 10 :15 &.üI.

car A 15th 20th 25tb 30th

sar B 30th 25tb, 15th loth

car C Ist Znd 5t¡l* 10th

oar D 9th l0th z}tL 38th

car E 35fb' 33rd 23rd 20th

L2. Itlhich car travelecl with the greatest average sBeecl

cluring the Period clescrlbed?

A. car A D. ear D

B. oar B E. car E

C. car C

13. Assuning that all ears started. from est at L0:00 â.I8.¡

which car could bave traveled. with unlforß aceeleratlon

d.uring the entÍre perlod. d.escribecl?

A. oar A D. car Ð

B. car B E. ear E

C. car C

For Questions l/r- and 15 use tb'e followfng flgures

which represent strobosoopic photographs of a moving ball.

Ttre strobe rate is constant and is the salne for all three

nphotographsrt.
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1ll. IVhÍeh of the Itphotographsrf could. have been prod.uced wlth

the cam,era Ín motion and. the baLl flxed in posftion?

A. none D. I and. 2 only

B. J. only E. 1, 2 and 3

C. 2 only

L5, If the camera is flxed. in Bositfon, which of the

npÍcturesn show a baJ.J- being acted upon by a net 
:: :::: :

-j:: :.:..,,: : i-i.:

unbalanced. force? :';.¡¡..:'.:..

.4. J. only Ð. 2 and J only ¡...r,.'..i.,,,:,

B. 3 only l. Lr 2 ønd 3

C. Land3onl-Y

16.sIhÍchofthefo].1owingincreaseswitht1meifanobJeet
moves with unifo:m velocity?

A. instantaneous veloclty Ð. d.irectÍon

B. average velocity E. df,sBJ.acement

C. acceleration

L7. A sprlnter reacbes top speecl 3 seconÕs after the start
of a race. Ir. those J seconds, be moves 18 meters.

Assume that he aecelerates unlfoimly. What is his

acceLeration?

A. 2 meters /secz D. f meters /secz

B. 3 meters /secz E. 18 meters/secz

o. ll. u.eters/secz
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18. iifhieh of the following palrs of veetors has the

resultant of largest magnitud.e?

---/ 
---> A----"-- ---'--7 

4-
}.

=- 
*B - r:* -" t 

*

A. pair A D. Pair D :,'r':l:'-.;';'t'

B. pair B E. Palr E

C. Bair C

, t,.' ,,..' ''-'' ,,r,,

19. Ttre arrows in the d.i-agrams below show the direotlons of .:..'''''..'ii';
, ::..

the veloeity and aceelexatlon vectors that apply to a i::,.,,.,,..,,,.;:,:
1 1rr,¡1.1i:;,,-.:r,r''.

oar at five separate instants of tlme.

-f- v* - v t v=o
4 --ã- * 

" â.=o 
.+

la al
At n 0 D r I ;

i

.AIJ, EXCEPT ONE of the d.lagrams above show ax instant at

r¡rhlch the velocity 1s changlng. T[hich is the e]rception?

A. d.lagram A D. dliagram D

B. diagram B 3. d.lagran E

C. d.iagfam C i,.:,.,r,,::j.:.:;.r

20. A gatelLite is in a eireular orbit around. the earth.

TVhich of the followíng statements must be trtre?

I. The speed.'o,ts constant.

2. llre velocitY ls constant.

3. flre Period. is constant.

A. I oaly ,." B. 2 onIY 0. 1 anil J onlY

D. 2 anö, 3 only E. 11 2 and 3
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1. Indleate the te:ru which l-s most closely related. to the

r¡.nd.erlined. tera: scale 3

2. Large soaLe uaps showS

A. great area in great d.etalI

B. snall area in great detaiL

C. great area ln littLe detaÍI

Ð. smalL area in littLe d.etail

E. great area with no d.etail

3. lhe nr¡mber of clegrees of longituiLe in one hour is:

A. d.istance

B. ratio
C. ti¡oe

A. 50

B. L0

o. L5

D. angle

3. pressure

D. 20

E. 25

h. TilL, boulder aLay and. eskers are associated ïritht 1,,,,,,,.i,

A. eonservatlon D. atnlng :i:r:'::r:.

B. glaciation E. leforestation

A. natural vegetation
ll

5. tïre Maritimes are most fa:nous for¡

A. cocl flshing D. lobster trapping

B. ship build.ing E. agriculture

C. íron and steeJ- manufacturing
i.l: :.ii; ì ::-
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6. The Monteregian hills are:

4.. buttes D. metanorPhic rocks

B. escarrunents E. Pene Plains

C. erosiona]. ren¡ants

7. WÍnnipegts o1i-nate is classlfied. as:

A. ht¡mid eontinenta]. D. sub-arctlc

B. subtropieal.

C. tunclra

l. httrrid. marine

8. flre St. Lawrence Great Lakes I,owlands is dlvided by:

A. The Nlagara Escarpltent D. I'lre Champlain Fault

B. Tl¿e Fronteaac .åxis E. lltre Great Lakes

0. The Monteregian Eill-s

9. $[hieh of the fol1ouring does ngr! d.ea]- with eonservatlon:

A. shifting cultivation D. reforestatlon

B. terraelag E. wind breaks

C. csop rotation

10. Mueh of the Great Lakes St. Lawrence Lowlands are

covered. by:

A. loess D. sancl dunes

B. alLuvial d.ePosfts E. lagoons

C. glacia-l d.rift

11. 0ontinentality 1n North .åmeriea causes great extremes 1n

temperatures. Whieh of the followlng areas has the most

unifo rtr temPeratLrre?
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A. Tllfnnipeg

B. Victoria
e . Ottawa

D. St. Johns

E. Niagara Peninsula

!2. Chernozem soils are the most fertile on the North

.Anerican eontlnent. lllb.at kind of vegetation correspond.s

most eloselY to thÍs sofl tYPe?

A. Boreal D. Semi--d.esert

B. Tund.ra E. GrassLancl

C. Aretfe

!3. ïIre largest glaeia1 delta is on which river?

A. Assiniboine D. I'raser

B. ottawa E' Red'

C. South Saskatchewan

Il+. Perhaps the future of Canadia¡ d.evelopnent w111 be

found. ln the Ímportant d.evelotrment of whieh of the

followlng regions?

A. Prairies D. The North

B. St. Lawrence l¡owLa¡ds 3. West Coast

C. å,PpaLachia

L5. PalJ.iserrs triangle refers to

å. Nlagara Peninsula

B. an area in RoekY MountaLns

0. Lake of the l{oocls

D. the Peace Rlver area

E. the d.ry Bralrie
l ;r:T:)Ì-:j,.l=
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L6. TTl'e geologie stnrcture of the pralrle region cân be best

d.escribed as:

.å.. crTrstal]-fne D. faulted

B. sedimentary E. metamorphie

C. folÖed,

17. Mlxed. farroing on the pralries is assooÍated v¡'lth

L8. lhe seeond. most imBortant grain crop on th.e prafries is

Ar poclzolio solls
B. broum soils
C. black soiLs

A. oats

Bo wheat

0. tTe

Ð. grey woocl.ed soíls
E. d.ark brown solls

D. barley

E. fLax

19. Ib'e tem eroslonal reunant is used. to d.escrfbe the

A. ChampLafn Fault D. Montereglon Hills
B. Frontenac Axls E. Niagara Escarpnent

Q. LaurentÍd.e ScarP .,,ii,i,
tttt'

20. The Souree regÍ-on of hot air masses affeeting Winnlpeg l',,'t,,',,:,t

1n July a"nd August 1s:

A. North Paclflc D. ArÍzona

B. Paclfie E. Monta¡a ffi
C., Carlbbean 'l

li ..: lr:r':ì:
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1. The earth has neÍther of Íts poles tiJ.ted towards the sun

88

2. Whieh of the following features is associated. with eoníe

at

A. aphelion

B. apogee

0. equinox

pro Jections?

A. equal area

B. haehuríng

C. sBace grids

D. perÍgee

E. Berlhelion

D. stancLard parallel
E. meridians and Barallelsto each other

3. llhich of the folJ.owing features of rnrleanlcity are ì

instrlsive Ín nature?

A. ealcleras Ð. mofettes

B. batholiths E. geYsers

A, solfaturas
,.':¡,,';!ii','

h. Isostasy is retated to l'," ¡.1;.;'.';' ,'

,,,'-,,t.:,,r',,.',,rt.'

A. theor1y of geosynelines Ð. foLd mou¡Ìtains

B. oontinentaL clrift E. horizontal eartb &ovo-
ments

0. vertlca]- earth movements

¡:,.,1, 
t.';', 

,

r:r.i lrir.¡::!j:.4

5. Which of the following temrs f-s associated' with

meehanieal weatheriag?

,ì:1:: +:r.:-t tl.:¡:ii
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6. A river whose orlginal- eourse is detelrolned' by the lle of

A. erfoliation
B. laterite
C. corraslon

the land. 1s said to be

A. subsequeat

B. obsequent

O. eonsequent

Ð. corroslon

E. attrltion

Ð. braided.

E. d.endrltf c

?. Valley glaeiers are responslbLe for the fonm'ation of

certain physloal features. whÍch. of the following are

not d.eposltionaL in forut?

A. aretes D. eskerg

B. drumlins E. kames

C. erratlcs

8. Solution action by ground. water is not responsible for

whlch of tbe foLlowing features

A. stalaetltes Ð. stalagnites 
,,,

B. cloltnes E. drT valleYs 
.,,

C. gorges :'

g. l¡trhieb of the following ooastal seenelT features are not

fortred. bY submergence?

A. geos D. rias

B. d.rowned. valleys E. elongated. offshore
islands

0. fiords
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10. Wind is the most Ímportant erosional agent in arid.

reglons. Ylhich. of the following features |s found. only

1I. the Bosition of the earth on its orbit when it 1s 
.:,,:;.::

furthest aïray from the sun is oaIled. ."'t'',',i

A. aPogee D. Perlgee i,,,.,,,
',:'::'.:

B. aphelion E. Perlhelion

0. equinox

12. lÏhich of the following terus 1s not a feature

aqsociated. with folding?

A. overthrusts D. isoell'nal

B. nappes E. graben

C. recl¡l!.bent

L3.0f the followlng features whieh is not associatefl with

in sand.y d.eserts?

A. yard.angs

B. inselbergs

C. depressions

ln¡l,cani-sm

A. s1Il-s

B. plugs

C. Lacco].íths

Ð. seifs

E. overhangs

D. barchans

E. calcleras

?'?;:\
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11r,. Which of the following materials is carbonaeeous !n

nature?

A. coral

B. llmestone

C. granite

lowering of sea level?

A. re juvenatÍon

B. rLas

C. ratsed. beaabes

D. anthracite

E. marble

D. niek point

E. terraces

L5. When water j.s aetlng as a solvent or chenieal in

weatherlng of roeks, it is sald to be wearing the rocks

away bY

.4.. eorroslon D. attrition

B. hydraullc actlon E. slumPing

C. corragion

16. Deflation by tbe wlnd in arld regions is stopped by

A. hafrnad.a D. reg

B. erg E. Yar(tangs

0. unclerground. water

L7. One of the followlng terr.s cloee not clescribe a feature

of a river ln lts torrent tract.

A. raPids D. PothoJ.es

B. waterfalts E. rapld cLovrncutting

0o meanders

18. lllhich of tbe following features Ís not causedl by a
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L9. lhe worcl. d.oline d.escribes a feature of

A. chalk seenery D. limestone scenerxr

B. granite land.scape 3. lacustrian lanclscaBe

C. coastal sgener1r

20. Kett1e holes are examBles of

A. eoastal- eroslon Ð. glaclal- erosion ln
valleys

B. eoastaL dePosition
E. g1acial. effects on

0. work of xivers lowlands
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GRA.DE 11 CHENII$Tffi

Test on Signlflca¡t Fiq:Lres

In Questions 1 - 20 below, state the nmber of

significant figr:res ln the number gÍven.

1. 3O9L6 A. I B. 3

0. A. D. 5 E. none of these

,:.: ,.: :tt :: 
a;,.'

:.::-'.t:':'.ì

2. 7O20O

G. 3

3. 80I*09

c. h

b. O.O0O7l+I5

c. I

5.98120.0
^Ãv. )

6. 3Tz.oro2o

c. 5

7. 73hOOO.

c. 6

8. 681.200

0. 6

A. 1

D.h

.a.. L
D.5

.4. l+

D. 9

A.?
D. 6

A.2
D. 9

A.3
D.7

A.4
Ð.7

8.2
8.5

B. 3

E. none of these

8.7
3. none of these

B.h
E. 7

8.3
E. none of these

8.5
E. none of these

8.5
E. none of these
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:9t+

8.5
E. none of these

8.3
E. none of these

B. l+

E. none of these

B. 6

E. none of these

B. b

E. none of these

8.5
I. none of these

8.2
8.5

B. l+

I. none of these

B. l+

E. none of these

8.5
E. noae of these

lJii!r:!1) !li:ì.:l:: -

Ì:::.,:...::iriÌ i:r,: | :

i,::i':ìiri.'(t
::,',:t ' ' '_

g. I+72OLO2O

c. 6

10. 200b2

C. l+

11. 362hO.

o. 5

L2.. 0.081¿1283

c.7

L3. 20103r0

a. 5

I/+. LI+?A.O9b

c. 6

L5. 28000

o. )

L6. 0.001020

-c. 6

L7 . 8lþ9,,72

0. 5

r8. o.32L47

o. 6

A.3
D.8

a.L
D.5

Ar)

D. 6

A.5
D.8

A. I
D. 7

A.3
Ð. 7

A. 1

D. lþ

A.2
D.7

A.3
D.6

A.h
D. 7



L9 . 6O020L.7

c. 6

20. 3210800

c. 5

A. 1

D. 7

A.3
D¡6

95

B¡ l+

E. none of these

B. h'

E. 7
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GRAÐÏ 12 CEmry,SrRY

MUJ-tiple Choice Questions :

1. Sanples of the folJ.owing gases are measured. uniler the

same conclitions of temperature and..pressure. The gas

wÍth the highest densitY is:
A. SOe D. AA Z

B. CE4 E. HeS

c. NII3

2. Gases d.o not obey the ldeal gas laws 1n exact tletail.
One of the reasons for thls is that the gas nroLeoules do

have slgnificant voltrmes. Deviations expJ.anable by this 
,

Teason are most aBparent aÈ:

A. low pressures Ð. J.ow d.ensitY

B. hlgh temperatures E. J.ow temperature and.
pressure

C. high pressures

3. At 2Oo C, the vaBour pressut,e of llquicl oLlorobenzene is :;,.,,
iì ,

9 ¡m Eg pressure; at the sane temperature the vapour ;,.a,.,';,

:..: '::'l

pressure of aLeohoL is l+4 nrn Eg pressure. Srom this

lnfors.ation we can d.ed.uce that:

A. the critleal temperature of chlorobenzene ls Lower

,¡iïit'than that of alcohol. ,.,.'',

.. ... Continued
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3. B. the attractive forces between the chlorobenzene mole-

eules are greater than those between the aloohol

mo].ecules.

C. at 6OO m Hg Bressnre chlorobenzene boiLs at a lower 
..,:,:..::.:

tenperature than aloohol. : :: : : 
"1:

D. !t is impssj.ble for these two J-iquids to bo1} at the

same temperatüror

E. the vapoux pressure of ehlorobenzene at its nofinal 
,:;',;..;r,.

boiltng point ls less than that for alcohoL. 
.: : r:'

,,,.,, -',.;:.,-

i.,ì.','r, ,,,.'''..

lr. lltlhieh of the follswlng statements 0åi{N0T be pred'ieteil

from a knor,iyLeclge of tbe kinetlc theory of gases QNLY?

A. gases are easilY eomPressfble 
l

B. gases are ¡niselble

0. gases exert Bressure

D. the molar volume of all gases at s,l[.P. lS 22.bL

E. the pressure exerted. by a gas i.noreases as lts
:

tempeqature ls lncreaseel.

5. Accordlng to the kinetio theorly, for a rnlxture of tÑYo

ldeal gases A and. B:

A. .LLI moJ.ecules have the sane speeil.

B. All molecules have the Same kinetic energyc

C. lflhe average molecular kinetie energy is greater for

the heavler gas.

Ð. The average moleeular speed. ls greater for the

ligþter gâ.se

o...... Continugd'
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5. E. ïtre frequency of collislon of A nolecules nrÍth the

eontainer walls ls affected by removing or ad.d.Íng

more B molecules.

6.2.00g of N2 are placeil 1n a 5.00 litre container at 
,.i.,1,.1,,,..r,;

254 C. Ehe pressure of the gas is:
A. o.35O atom D. 5.25 aton

B. L.T5 atom E. none of these 
"::_.j..; ,... .:..-!-a.r :.:.:: ..::

C. 0.700 atOm 1i'::::':iii-:r::-:jli;:1:

;ìr.:',,¡, i'¡r'.,;,r.;'

7. The behaviorlr of a real gas approaches that of a¡ Íd.eal r":':.'" " ";

gas when:

A. the temperature Ís low D. the pressure ls high

B. the temperature ls hÍgh E. the temperaturo anil
pressure are hlgh

Q. the voh¡me is Low

8. lHre rate of diffuslon of hyd.rogen is about:

A.., oae-b.aIf that of hellum

B. 1.lr tlmes that of hyclrogen

C. twlee that of helium

D. four tÍ"mes that of helium

E. about 2.8 times that of helium

9. The critical temperatrre of 820 1s higber than that of

OZ, because the H20 mofeeule hass

A. fewer electrons than 02 E. a linear sbape

B. a dipole moment E. a lower mass thaa O2

C. two cova.nent boncls
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10. MoLecular soJ.id.s are usually:

A. good, electrlcal concluctors

B. qulte hard'

C. quite brittle
D. voLatile

E. high melting

11. In a eovalent solid the units rryhich occupy the lattice
points are:

A, atoms

B. ions

C. molecules

D. electrons

E. positlve ions onlY
i'-..:.: ;:'.:

12. A.a example of a eovalent solid is:

å.. hyd.rogen D. eoBper

B. soclLum suJ-Phate E. nitrogen

0. dlamond.

13. Dlpo1e-d.lpole attraetlons exist in soIfd.:

.å.. a¡r¡nonla Ð. sodium chlorld'e :,,:,,,'.,:,
'j:.:-.:

B. Carbo1 êiOXlde I. 1n nOne of theSe ,.':.::,'

0. hYd.rogen '.'""'i"

}le. In a molecular solid the forces holdlng togetb'er the

atons within the molecule ares

A. eova].ent boncls D. electrostatfc
attractlon

Bo ioníc boncls E. van cler Waa]-s forees
0. metallle bond.s
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15. In a nolecule of arnmonium ehlorÍd.e there are:

A. dipo].e-Ö1po1e forces onlY

B. coval.ent bond.s onIY

C. ionie bond.s onIY

Ð. ionic andl covalent boncts

l. van d.er li[aa1s forces onIY

16. Tfhich of the following statements are false: ,r,:.,:,

A. Hyd.rogen has a verTr low nolmal. boilfng point, '''"; ',',

because lts molecuLes are sr¡nmetrioal- and. have very ,',' 
",'4"'

few electrons.

B. The molar volume of a llquid ch.anges very Llttle

wlth ehanging Pressi¡re.

0. lffiater 1n a¡ oBen therrg.os bottle w1II usually be l

cold.er thar¡ water ln an oBen drinking 8lass.

D. The vapou.r presstlre of ohlorofo:rn (CHC13) aü lts

norraal boillng polnt 1s greater than that of water

at its nolsal bolIlng Polnt.

l. A muCh Smaller fraotlon of the space occupLed. by a ,,,,,., ,-;.
ltquÍd is nemptyn than is tbe case of a $âsr , r,.,,,

'.:.;.i: ..:.

D. 22.h litre
E. 2.21+ litre

i ::1: ',

!7. The volume oeeupled at s.T.P. by 1.00 g. of ca$t gas ls:
A. 0.508 litre
B. 0.9S8 Litre
C. 1.01 litre



A. momentum

B. kinetic energy

C. v[ork

GRADE 12 PWSTCS

1. Ì{hlch of the foLlowing is a vector quantity?

Ð. b.eat

E. temperature

101
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z. A Lo-kilogran sreight is dropped. from a height of 3 meters. 
,r.,,.,;

Just before striklng the grouncl the welgþt t s kinetic :;i::'i

enerry will be about ri¡,i,,

A. 3 Jou.les 0. 30CI Joules

B. 30 Jou.J-es Ð. 30OO joules

3. A ¡11xnber of the examples of the energy conceBt make use

ofnfrietionlessnsystems.Whyisthlsdone?
A. Most sYstems are frlctionless.

B. Total energy is not consel5.ed. when friction Ís
present. .

0. Frfetion is not as meaningful a ooneept as energy.

D. I'rictlon Ís not present in outer spaoe' ì,,,'.,
iiir"'¡: ::

E. It is often possible to get useful answers by ': '

lgnorlng friction. 
'¡¡r u'¡¡ÈtvYe¿Ð uJ 

ía",

l¡.. lrvhich one of the followlng is most nearly an welastictr

col-lislon?

A. two rallway cars coup].lng

B. an autonobile collision
.. . Continuecl
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D.

E.

:..--.,: i.:":.:

]02

two billiard balls coJ.liding

a¡ apple d.roPPed. on the ground.

a b.a$mer hltting a nail into ïvood.

5. When the dlsplacement pattern of a transverse wave lies

1n a single plane, the wave is sald to be

A. reflected. C. Ölffraeted'

B. Polarized. D¡ refracted'

6. ftrro steel balls eol].ide e1astlca].ly.

À. Momentum fs the sane before and after the colJ-islont

br¡t kinetio energy ls not.

B. Momentum and kinetie energ:y are the sa6e before ancl'

after the collision.
ïtre temperature sf both balls will increase.

tb'e balls will be pennârrentJ-y d'efolm'ed'.

Ítre balls will stick together.

7. A gÍr} wants to slide clourn a playgroun'dl s}lêe so that she

w111 have the greatest trnsslble speecl vrhen she reaches

the bottom (point B). l¡Ihich of tbe foJ-lowlng

frictÍoplress slides shoulit she choose? (þtnts Iiìfr X' Yt

7, are alL two meters above the grouncL, ancl point B is

0.5 meters above the gror:ncl.)

C.

D.

E.



7. A. slid'e Tf

B. s]-ide lt

C. slide Y

8. Lelbnízte r¡is iq-iÏe most elosely resembles

I03.

D. slide Z

E. Ílre speecl at B w111 be
tbe sarne for each.

Ð. veloeity
E. monentug

D. 18 mrlsee.

E. L80 m,/see.

Questlons 9 and l0 refer to the fol-lowing statements:

A 0.1 kllogram snow balL strlkes a 0.9 kilogram

stationary skateboard. and. stlcks to 1t. At the instant of

Írnpaet, the snowball has a velocity of I8 meters Ber seconcl

tn the horizontal clirection. (Assr:me that the skateboareL f.s

on a perfectly horizontal stretch of

grouncl and that 1t moves without friotion. )

9. After eollfsion, the skateboarcl a¡d. snowball nove

horj.zontally wlth a velocitY of

A. potential enerry

B. ki.netlc energY

G. heat

A. 1.8 q,/see.

B. 2 m/see.

c. 16.2 m/see.

10. Kinetic energy 1s not consenredl in the above collision
beoause

A. the systen Ís not closecl. i,'r..,'..,',i..:.

B. the collision Ís not perfectly elastico

0. momentum ancl enerry cannot both be conserveil in a

co1llslon.
.,... Continued,
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10. Ð. the law of oonservation of energy cloes not holÖ a

frictionless sYstem.

E. heat caanot flow from a cold obJect to a hot object.

Il. An objeot !s hung on a vertical spring and allowecl to

oseillate up and dovrrn. At any lnstant the objectr s

total enerry 1s

A. ffi + PEelastie+ PEgravitatlonal

B. KE + ffielastic
C. m + PEgravltatlona-l

D' PEe1astie + mgravitatlona-l

8.ffi

L2. L boclyt s momentum is d.efÍneel as the boclyr s mass times

its velocity. The uks unit of monentum ls
A. kllogram-meter D. kilogram2-u'eter/see.

B. kllogra$-nêtet/see. E¡ rrone of the above.

C . kilogram- meter.Z /*u"2

13. A sate1llte travels ia a peflnanentr elllptical orbit ,ì,.,,r,,r,
i.: t: :.

arouncl the earth. Whieh of the foLlowing statements are i',:::,':,-.,,'

:::,:-::::

trtre of the satelllte as it travels 1a its orbit? ' '

I. Its total mecha¡rlcal enerry 1s the salne at all

times. 
:,1

II. Tïre gravltational PE i.ncreases as the sateLltte irf;i'

slows clown.

III. Its klnetie enerry 1s greatest when it is n'earest

the earth.
'



D. II and. III
l. I, II and fII

D. d.ensity

E. speed.

L05.

13. A. I only

B. I and, II
C. I and TII

1l¡. .åIL EXCEPT OI{E of the following are in agreement with

Goethets nature-philosophy. IÏhicb one is the exeeption?

A. frtre methocLs of mecha¡listle seience (for s¡ampLe¡

mathematieal analysis and. experimentatton) glve the

ïrrong Ld.ea of nature.

B. Nature as 1t really 1s can be uncl.erstooel by etLrect

obserrration.

A. Gravfty, eleetricity ancl magnetlsn are sÍnply

clifferent manlfestations of one basle quantlty.

D. $ne shoulcl seareh for the lnner meaníng of nature.

E. Laws that are praetleal and. quantltative can best

ilescribe nature.

L5. The klnetle eaerg:f of an objeet is increaseð the most by

d.oubling its
A. mass

B. temperature

C. volume

16. The first law of ther-oodynamÍos 1s a statement of

,'-å.. the Law of conselrratlon of enerry.

B. the law of oonsel:vation of monentun'.

C. the law of conserration of mass.

D. Newtonis law of aêtion and' reaction.

E. Gallleors law of motion.
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L7. Even though oae nay listen to a bantL from a conslcl.erable

clLstanee, the sound. of the picoolo and. that of the tuba

clo not get trout of steptt witb. each other. This is
evlilenee that in thls situation sound. waves

A. travel at the sane speecl for alJ. frequencies.

B. are not Polarizecl.

0. are longltucllnal.

Ð. tend. to be siausoiilal.

E. travel at a slower speed. than l.1ght.

I8. Two spheres of the sane d.laneterr on'e of mass 5 kilo-
grams anct the other of mass 10 kilogfalnsr are clroBped. at

the same time from the top of a tower. Ïlfhen they are

1 meter above the grouncl, th.e two spheres have the sane

A. momentt¡ln D. totaL u'eoha:ricaI energy

B. klnetic energy E. aeeeleratlon

C. potentlal. enerry

19. Illhen a gas !s held at a oonstant temperature, lts

molecules

A. b,ave a eertain constant average enerry.

B. al-l have the sane enerry.

C. all have d.ifferent energies that remain oonstant.

ZA. In L62O Francis Bacon urrote3 ftflhere 1s nothing more true ;li;;

in nature tha¡1 the twin propositlons that tnothing !s

procLuceÈl from nothingr and. Inothing is rectuced. to

nothlngr . . . the sr¡m totaL of matter remalns :

|¡:_-.::i



20. unchanged.r tulthout increase or

statement inPlies which of the

selentific prlnciBles?

.å.. consetsation of momentum

B. consertration of vis viva

C. eonservati.on of mass

D. conserration of mechanical

E. oonservation of charge

toz

cHminuati.on.il This

followlng baslc

energy

f'/-! ',.- - :

j\'

,:. ri
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.APPENDT.{ B

DTRECTIONS FOR SCORING "ê'CCORD]NG TO $TE

SUBJECTTÍII PROBÅBIL]TY TECHNTSUE 
: ,

The items on this test have been designed. to test

both your knowledge of the subject mai;ter anfl your con-

fid.ence in that knowledge. r.,",,-,,
-.;-_ 

-i-.:.:

Reail all responses for each item and. d.istribute a ' ;'

total of five points per qlrestÍon in such a Way -as to ensure .,1,'l','
¡l. :.':

the maxÍmum IÍkelihood. of achieving the best total score on

the test.
onewayofd.ecid.ingonthea11ocatÍonofweightsfor

the varÍous choices would. be to consid-er each question as

common stock varued' at one d'ollar (at present)' Tkre correct

ans1r¡eï could. be represented. as a stock whi-ch achieves a

maximtxo va-l-ue of five d.ollars. You are to bíd- a total of 
:

five dollars per item with the bid.s on each choÍce weighted'

accord-ing to youl' knowled.ge and. Confid-enoe in the choj-ces. 
,:,'.,,'ì,

Your return is d.etermined. by the amount you have bid on the ,,';,".,'
::1. :':::

correct response plus a smal-l fraction of your bid's on the

other choices. Fol-lowing are three examples of 'bhree

possible proced.ures: 
1.¡:,1,:,:,,

l. You are certaj-n of the a-nsvüer. You place $5 on it. f"Ì""

A. If You are rÍght - You receive $5.

B. If you are llrong - you receive $0.

Lo8
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2. You have no iilea of the answer. You place $1 on each

ehoice. You receive #r * $2 = $3.

3. You have sone id.ea or have ellmlnated. sou.e cholees.

You Braae #2, ffZ, {Þ1 
, ,,. .:

If #2 on the ríght an$/r¡er - you get $3.60 
:r':':':;'::'"::-

If #1 on the right ans$ter - yoìr get $e.60

If $O on the right ans'vuer - you get $1.60

A¡y oombinations of weÍgbts is acceptable, and. ;,,:',:, .,;..

:r' -ì ' 
-

returns are in proportlon to the apparent knowLeilge lndi- ,..., . 
:

cated by your selectlon of weights. Ehe prrrpose of the tesÈ ì"'i"'':"':"

1s to d.íagnose your d.eficieneies so that they can be

remed,ied.. Please answer al]. ltems.

You may oheck your first ehoice on the first row of 
i

bla¡ks and. then lnd.ieate your d.istribution of weights on the i

seoond. row of bLanks. 
'- - - 

:

.A.re there any questions?

l: :'- r.' ::_,.

ÌÌ:,.4 '1-' j,::.
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APPENDD( C

TABI-E ]OC\TI

SUBtrTCTIVE PROB.å.BTLTTy SCOAES TOR

TFIE VARIOUS C0MBINATTONS Otr' V\I-EIGHTINGS

go*¡i11¿tì on de tr'inetti Scale x 5

s/o/o/o/o s5

SO

t*/t/o/o/o s4

S1

S9

t/z/o/o/o s3

S2

Sg

l/tltlo/o s3

S1

s0

z/z/t/o/o s2

S1

Sç

z/t/t/t/o s2

S1

Sç

t/tltft/t s1

S = rn* å (1 -
+ + (1 -1) =

+ É (t-1) 
=

+ È (1 -.68)=
+ t (1 -.68) =

+ È (1 -.68) =

+ È (1 -.52) =

+ t (1 -.52) =

+ å(r-.52\ =

+È (1 -.¿l.) =

+ É (1 -.4) =

+ * (1 -:4) =

+ * (1 .36) =

+ È (1 - ?36) =

+ È (1 -.36) =

+-t (t-.28) 
=

+ * (1 -.28) =

+ b (f -'28)=
+ t (f -.2) =

r-10

:

=0
:

= .8
2

=0

-0

þ2t
L

0

.96

.36

.16

.84

.61*

.21+

.95

.50

.30

.72

.52

,32
.76

.56

.36

.60

sx5
5.o

0.0

4.8

1.9

0.8

4.2

3..2

Lrz

l+.5

2.5

L.5

3.6

á.O

L16

3.8
2.8

1.8

3.0

.6

.l+

0

.6

.2

0

.l+

¡4

= .L,

t

=0
=.2



A.PPENDDC D

SAI\{PLE ANS'\^IER SIIEET

BCDEA

l-. M.C.

AD
LJ a¡ I

M. C.

S.P.

2.

3. M.C.

S.P.

4. M.C.

cÌ)L, oÅ r

6.

7.

.iÕ¡

S. P.

M.C.
qÐ
L,ra! .

M. C.

GDLJa¿ a

M.C.

clfLraÀ a

M. C.

d 'I)
ù-J.¿ a

M.C.

Gt)lJ ar a

o./a
: !:.it:

10.

111



APPENDI]C E

DIAGNOSTIC TEST RTSULTS

TABI,E ]OffIf

GRADE X PIrySICS RTSTITTS

Stud-en-b M.C. Systematic S.P.Score Rank p2

2
3
l+

0
2.5
7
I
l_

1
0
I
0
1
5.5
0
1
7
0
1
3

l+9
55
B3
6o
62
7o
75
73
7o
89
83
37
57
6o
9o
56
6I
65
6b
7o

L7
L5

7
L5
11
L5

l+

7
7
2
3

20
T5
L9

1
L6
L9
10
10

5

35
45
60
'l+5

5o
45
7o
6o
6o
80
65
l5
45
3o
85
l+o
3o
55
55
65

I
2
3
l+

5
o
7I
9

10
11
T?
r3
I'l+
L5
L6
L7
18
lq
20

L9
l_8

3
L5
L3.5
I
5
6

.8
2
4

20
L6
L3.5
I

T7
L2
10
11
I

l+

9
16

0
6,25

l+9
l_

1
I
0
I
0
1

30.25
0
1

l+9
0
I
9_

L79.5
roù

lì:il ir:,r.:j:i,::

¡r::::.':::;:i

LTz
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TABLE ÐCtrITÏ

GRA.DE X GEOGRAPHY RTSULTS

Stud.ent M.Co Systematic S.PoScore Rank
,

D*

4
6
3
3I
)
0
9
4
6

75
7o
7o
70
60
6o
65
6o
55
5o
5o
5o
5o
5o
45
bo
35
35
3o
30
z5

0
0

I
2
3
b
5
6
7I
9

10
11
L2
L3
l_4
T5
16
T7
18
L9
20
2L
22
zj

1
3
)
3
6
6
I
6
9

L2
L2
L2
T2
L2
a5
L6
18
18
20
20
2L
2L.5
2L.5

85
75
75
80
7l+
75
68
68
75
67
59
67
68
76
6o
69
6t
65
7L
l+6
6z
56
b6

1
5.5
5.5
/,
I
5.5

L2
T2
5,5

L5
20
r5
L2

3
L9
10
18
L6

9
22.5
17

22.5

0
Za j 6.25
2.5 6.25
l-1
2' 1+

,5 .25
T6
36

.5 l-2.25
9

6ti
9

B1
t6
36

2b
11 T?T
2.5 6.25
t+ 16
.5 .25

11 .'.:..::.::
4b5.5

rs=.779 r :

ì:,,..:::;:ii:ì:iì:

iR:#i:ì;
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TABTE )EC]fT

GRA.DE XI GEO GRAPHT RESULTS

Stud.ent. M.C. Systematic S.P.Score Rank D2

1
2
3.5
3.5
5
6.5I
6.5
9

65
l+5
l+o
þ0
20
t5
10
L5

0

1
2
3
l+

5
6
7
aIo
9

79
64
53
53
58
5t
49
53
23

1
2

5
5
)
7I
5
9

0
0-
L.5
L.5
2
'tro)
0-
L.5
0

0
2.7 5
2.25
4

.25
0'
2.25
0

rs = "909
L5

TABLE ]OA(

GRAÐE XI CHM/ITSTMT RESUÏ,TS

Stud-ent M.C. Systematic S.P.Score Rank D D2

I lOO );5 loo 3 .5 .25
2 loo 3.5 1oo 3 .5 .25
3 loo 3,5 loo 3 .5 ;25
t+ 100 3.5 100 3 .5 .25
5 lOO 3.5 loo 2 .5 ..256 1oo 3.5 :-oo 6 7 .5 6.25
7 90 7.5 85 7 ,5 .25g g0 7.5 85 I .5 .25g 85 9.5 80 9 .5 .25

l-O 85 9 .5 80 11.5 2 tt
11 80 11 76L32t+L2 75 r2.5 70 15 2.5 6.25
a37oL56510525r,b 7 5 L2.5 ?O L6 3 .5 12.25
T570156518391670L565L411
1765176oL9?I+18 65 18; 5 55 IL.5 7 tþ9
rg 65 18.5 55 20 L.5 2.25_
206020502l-11
?L452L302211
22352?20l-7525

L52r" = .906
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TABI,E ]OAff

GRADE XIÏ CHMÍTSTRY RESUITS

Stud.ent M.C. Systematic S.PoScore Rank D2

I
l"

I

l_

9
4I
I

99
99
88
86
85
80
78
76
67
67
66
64
58
63
6z
55
53
45
48
hL
h,5
l+o
39

I
2
3
l+

5
6
7
al
Õ

9
10
1L
L2
t3
Lh,
L5
t"6
t7
18
L9
20
2L
22
23

100
100

82
76
76
76
7o
59
59
59
53
53
53
¿FI
4L
l+L
36
36,o
29
2b
r6
r-8

Lr5
r.5
3
5
5
5
7
9
9
9

L2
L2
t2
r5
t5
L5
l-7.5
17;5
Lg.5
l-g.5
22
2L
23

1,;5
r.5
3
b
5
6
7I
9
9

1L
L2
L5
L3
1'l+
L6
t7
l-g.5
18
2L'
rg.5
tc
23

0
0
0
I
0
I
0
l_

0
0
I
0
3
2
I
1

t

2'
r.5
2.5
2.5
1
0

.25
l+
2.25
Q¡á)
6.25
I

t:.-'-:'

?q
T¡ oAl¿C = a7v¿
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TABLE )OtrIÏ

GRADE XfT PHYSICS RESULTS

':
:!

Stud.ent M.C. Systematic S.P.Score Rank D D?

.25
0
0
0
0
0
0

.25
0
o,

.5

T5
0
0
0
0
0
0

.5
0
0

7
5

10
I
2
6
l+
I
3
9

5T
67
35
95
90
6o
69
58
78
5o

7.5
5

10
I
)
6
l+

7.5
3
9

l+5

55
0

9o
80
5o
6o
ù.5
70
bo

1
2
9
'l+

5
6
rt
II
9

IO

rs = '997

iì:;jj,i?::jj":



APPENDIX F

COMPARTSON OF DTAGNOSTTC TEST NESULTS

TVIffi E](åIViINATION RESULTS

TABÏ,E ]OEilÏI

GRA.DE X PHYSTCS

Stud ent M. C. S.P.

I
2
3
4
5
6
7rìo
9

l-0
11
12
13
llr-
r5
16
L7
18
T9
20

35
l+5
60
l+5

5o
45
7o
6o
6o
80
65
L5
b5
3o
85
4o
9o
55
55&
52

-L7
7I
7

7
18I

r|0
t_8
1,3

-37
|.,

-22
33

ul-2
-22

3
3

13

L+9

55
85
60
o¿
7o
75
73
7o
89
83
37
57
6o
9o
56
6t
65
6l+

_re
66

-17
-11

T9
-6

l+

l+

9
7
4

t2
t7

-20¡9
6

24
-10

5
-1

2
l+

60
7b
76
58
64
58
66
6o
72
66
6o
50
55
55
65
45
66
5o
60

_6!,

6I

1
t3
t5

3
3
3
5
I

11
5:. I

-11:-6
6
4

-L6
5

- l-l-t
3

Mean

Lr7
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TABLE IOOIIII (Continued.)

Student N? Y2 '22 X7'

I
2
3
b
5
6
7I
9

l_0
rl_
L2
L3
L4
L5
T6
a7
r_8
L9
20

2Bg
49
64
l+9

l+

49
321+

6l+
6b

324
l"69

L369
49

l+84
1089

Ll+h,
l+81+

9
9+

5255
.

a.*mc

289
LzL
289

36
16
16
81
l+9
L6

5,2Lt
289
8¿¡1

81
36

576
l-00

25
I
4

16

17
9I

L20
2I

6
2L
90I
88
9A_L3

bo7
l+2

L32
L32
L92

-110
33

3
?e

ro37

.ü,L6

17
-Ll+3

285
18

-L2
L2
l+5

7
4b

TT5
_L7
3r9

5l+
36
96

160
:25

11
t

12

10053l+1I

.4f1

1
L69
225

9
9
9

25
1

L2I
25
I

T2L
36
36
L6

256
25

L2T
I
9

I2T6
.?*sp
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TABI,E ]üüIV

GAADE X GEOGRAPITY

Studen-t .VI.C. X S.P. Y EXAN/I

¡-3
7

18
I
I

I3
7I
I
1
I
0

-12
0
I
9
7
2
6
2
l+

-2L
5

-11
-2r

l_
D

9
l+

5
6
7I
9

10
11
t2
L3
r'4
r5
T6
17
18
19
20
2L
22
23

75
70
7o
7o
6o
6o
65
60
55
10
5o
5o
5o
5o
b5
40
35
35
3o
3o
25

0

-J
47

28
23
23
2?
L3
T3
18
t3I

3
3
3
3
3
2

-L2
-12
-1 'l
-t7
-r)
-l+7
-47

85
75
75
80
7b
75
68
68
/)
67
59
67
68
76
6o
69
6t
65
7L
46
62
56

_&
67

59
55
7o
9b
80
55
55
69
66
65
55
64
55
6o
63
57
55
6z
60
45
5o
59

J7
6z

12,5
18.5

3
1
2

18.5
r8.5

l+

5
6

r8.5
7

f8.5
f 0.5
I

Ll+.5
f 8.5

9
10.5
23
t2
l-2.5
rh.5

3z
l-B

ã

7
7
4
3-7
2
7
2
I
5
7
0
2

-L7
-L2

3
5



l-20

TABLE )OÐçIV (Continued. )

Stud.ent T2 Y2 z2

1
2
3
l+

5
6
7I
9

t-0
11
L2
L3
Lh,
T5
L6
r7
18
tg
20
?I
22
23

781+
529
529
529
L69
1"69
3?4
l'69

6l+
9
9
9
9
9
h

l+9
Lbt+
rb4
289
?89
&84

2209
3?e3
9Llþ2

32t+
6l+
6h

L69
49
6l+

1
I

6b
0

LUI+
0
1

81
r+9

h,

36
L

L6
l+l+L

25
]-zr4

2l'68

9
l+9
6l+

r024
32/.+

l+9
b9
49
L6

9
h,g

l+
l+9

h,
I

25
l+9

0
h

289
Ll+l+

9
_.32
2L9l+

..94
-16f
r84
736
234

;Ol
-L26

91
32

9
2I

6
2T

-6
2

35
84

O

34
289
264
I¿11

ë
237t+

ü

-54
56
6h

4r6
l,Lz

7
7

32
0

84
0

-7i- l-8
-7

10
L3

o
-8

357
6s
33lE

L283

- zz3

i : ]..862 1060
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TA3I.,E ]OECV

GRA.DE ]CI GEOGRAPITT

Stud.ent M.C. AD

7
0
3
I
5'0
5,2

-L5

6z
55
58
56
6o
5t
5o
574
55

65
l+5
l+o
4o
20
L5
r0
L5

0

28

1
2
3
'l+

5
6
7
aùo
9

Mean

37
L7
J-2
L2
I

-L3
-18
-L3
-28

79
64
53
53
58
5L
49
53
20

5l+

25
10
I
I
l+

9
5

-l
_25

Stuôent x2 Y2 z2

I
¿
3
'l+

5
6
7I
9

L369
289
Ll+l+
Ll+l+

6ti.
t69
321+
L69&

3I+76

rmc =

625
100

I
I

I6
9

25
I

/ 
^Fo /.)

-:-
Il+o)

.686

49
0
9
1

25
0

25
l+

3"5
338

L75
0;3
I

20
0

_25
;l

-æ
499

259
0

36,L2
-40

O

90
-26
)20

74L

""p = .726
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TABI,E ]AOCVT

GRADE XI CHEMISTRY

Stud.ent M. C . X S.P. Y

I
2
3
t+

5
6
7I
9

10
11
a2
t3
Tb
L.5
L6
L7
18
T9
20
2L
22

Mean

100
100
100
100
100
100

85
85
8o
80
75
7o
65
7o
65
65
6o
55
55
5o
3o

ë
73

27
27
27
27
27
27
T2
L2

7
7
2

:)
;-8

3I
I

-L3
-r8
-18
-23
-h3
-53

l_00
100
100
100
L00

99
9r
9o
85
83
80
77
84.
75
70
79
79
83
69
6t
l+5

4
83

L:/
T7
17
17
L:/
L6
I
7
2
0¿3
6
1
I

-L3
-l+
-10

0
-1À.

-38
9

78
87
6o
70
85
5B
87
75
5o
45
7L
78
5o
52
50
5o
5o
59
58
59
5r

J2
6t

l+;5
J_.5
9I
3

L2.5
L.5
6

18
2r.5
7
ù,'5

18
r4
18
t-8
18
f 0.5
L2.5
l-0.5
T5
2L.5

17
26

1
9

2l+
-3

¿a
I4

-11
-16

10
L7

-11
9

-11
-11
-11

?
-3

2
-10
-L6

li:l:::: ì:;ì:li
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Tå,BLE XIACVI (Continued.)

Stud.ent x2 y2 z2

1
2
3
'l+

5
6
7I
9

10
r1
L2
r3
L4
L5
L6
17
18
L9
20
2L
22

729 289
729 289
729 289
729 289
729 289
729 256
f.l+l+ 6l+
ll+l+ lr9
49 t+

l+9 0
l+ '9
93664 I
9 6t+

6t+ a69
6t+ 16

l,69 loo
321+ 0
32t+ L96
5?-9 48t+1849 LUbt+

2809 81

Lo978 Å,418

289
6zo

r
B1

576
9

676
]-96
7?,L
256
100
289
LzL

81
LzT
LzL
TzT

4
9
l+

1004
¿þ188

h69
702

27
243
628

-81
)rz'168

-77
-112

20
5L
88
27
88
88

rk3
36
5h
b6

430
..!4
t+22O

:+,s
3872

289
4h,z
L7

l-53
408

&8
208

98
92,0

-30
¿LO2
-11

72
r43
hb

110
0

l+2
4l+

380#
2577

#e
2387

rspr = .55Q :rmc = .556



LZI+

TABI,E ]EOTVIÏ

GRADE XTI CHzuTSTHT

Stud ent NI.C. cÞPa¿ a

'I

99
99
88
86
85
80
78
x6
67
67
66
6ü.
58
63
6z
55
53
45
48
l+1"

ti5
1|0

_n

1
2
9
4
5
6
7I
9

10
1t-
T2
13
lri
L5
L6
L7
18
T9
20
2l
22
23

100
100

8?
76
76
76
7o
59
59
59
53
53
53
41
4r
l+L
36
36
29
to
24,
?6
r8

5b

46
46
18
22
22
t)
16

5
5
5
I

-1
-1
-L3
-rg
_L3
-18
-L8
_25
-25
,-30
--28
-36

3l+
3l+
23
2L
20
L5
T3
11

2
2
1
L
7
2
3

-I0
-L2
u20
-18
'21+
-2O
-25
-26

86
9t+
9o
78
84
7z
85
75
75
60
69
80
5'5
67
5L
7o
7o
5o
80
5t
67
59

ë
7o

T6
24
20
I

Lb
2v
5
5

-10
7'10

-r5;3
_19

0
0

-20
10

_rg
i-3
-11-
-r8

Mean 65



L25

TABLE IOAIVII (Continued)

Stud.ent x2 Y? 'Zz xz.

I
2
3
l+

5
6
7I
9

10
IT
T2
T9
T'ty
\:5
L6
T7
18
L9
20
21

¿á
23

2LL6
2LA6

321+
b8b
48tr
481+
256

25
25
25
1I
t-

169
l69
L69
)zl+
3?,4
625
625
900
78b

L?eç

TL7 27

rr56
rL56

529
4bL
4.00
225
L69
TzL

lþ

l+

I
I

l+9
l+

9
100
LÌ+t+

400
321+
576
lÞ00
6?5

Æ
75Lb

256
576
l+00

6b
l-96

'l+

225
25
25

100
l+9

100
225

9
36L

0
0

¿{,00
100
36:

9
TzL
??+

3930

69o
11Ol+

360
L76
308

t+4
2ho

25
25
5a

7
10
L5
39

?b7
0

'0
190

-250
475
90

308
Æ
h,70r

54b
816
46o
168
280

3o
L95

55
10

¡- 20:7
-10
-105

6
57

0
0

40o
-180

h56
6o

275

Æ
t+27O

J?2
4148

"sp = .695 Tmc = .7Ol
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TABTE )AOfiTTII

GRADE XII PHYSICS

Stud.ent IiI. C. X S.P. Y

5
10

-10
9

10
_L5
-21I

20
_25

6
3
7
l+

2
I
9
5
I

10

7o
75
55
7l+
84
5o
El+
73
85

_e9

65

l+5 -10 5t -Lt+
55'06720 -40 35 -30
90 35 95 308o 25 90 25
5o56056o569t+t+5 -10 58 7
70 L5 78 L3
leO -L5 50 -l-5

55 6,5

I
.
<̂.

t
l+

5
6
7I
9

10

Mean

Stt¡.d.ent x2 y2 z2

1
2
3
l+

5
6
7I
9

10

100'o
t-600
r2?5

625
25
25

100
225

3?2
l+L5O

F"sp

L96
l+

900
900
625

25
L6
l+9

l69
2?2

Soog

.6)5

25
100
100

81
)6t
225
l+4L

6l+
¿þ00
625

2h,22

ïmc

5o
0

¿þ00

325
ù,7 5

75
-105
-80

30o&
2Or5

= .884

7o
20

300
270
b75

75;84
56

260
1000

2L9O
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