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ABSTRACT .

1]

The use f multiple-choice ﬁeét items involving
one choice out of four or five alternatives has been so
extensive that many test wrlters and users now emplsy no
other form of test. There are, however. two major dlsadvan-.
tages inherent in the conventional one-or-zero scoring system.

The first of these is that this method is unable to dis-
. ‘e

criminate betweeh partial information, complete information,
and no information. The second unaesirable feature is the
enéouragement of guessing.

In the present study an atteﬁft was madé to improve.
upon current techniques of adminis@gring'and scgring the
multiple-choice test,‘or, more specifically, to increasé

the reliability and validity of such tests over ‘what iﬁ”is

under conventional administration and scoring. , :
? v o ,,
v . S . :

Three test-taking methods were used in this study:
Conventional Testing, Confidence Testing, and Elimination
Testing. Four differeﬁt scoring technidues'were used along
with.these,testviaking methods. COnvenéional Scorin§ was
used with dbnventldnal Testing and_Ellminatlon Testing;
D1fferent1a1 Weighted 5cbr1ng, thh Conventlonal Testing;
Confldence Welghted Scorlng, w1th Confldence Testlng, and
Elimination Scorlng, with Elimlnatlon Testlng. 'The Confl‘
‘dence Welghted Scorlng was done by use of f1ve dlfferent
‘scoring. functlonsrkthree of whgch,were 1ntroduced in this

‘-
) . O
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study. , i : o

There were two aptitude tests——vocabulagy and
B .
mathematics--used With these experimental methods. Two

. &
typés of cﬁiterionuecores were obtained: school achleve—
ment and aptitude test scores from SLmllar forms of the
vocabulary and mathematics aptltude tests. The aptltude ~ﬁ§§
tests as crlterla were admlnlstered and scored uSLng i
conventional procedures. ' o
_ Subjects were 1028 grade nine stu\ﬂ:s randomly v'i""@

assigned to three groups of comparable size. Each group

was gi&en the tests under one of three test-taking methods. %
For each gronp,vthere were two test sessions. In the first
session two tests were glven-—vocabulary and mathematlcs.

In th? second, the same two tests wewe given again, ;nd two
otherwaptltude tests were admlnlste;ed, uelng the conventional
treatment, to obtain test scores for‘uge es criteria. School-
achievement scores were obtained from school records.,

It was found that two scorlng f\%ctlons employed

wlth the Confldence test- taklng meth d prov1ded scores more

.

)

ré}lable than did the conventional method w1th elther Conven-

tioflal or Differential We;ghted'Scorlng, These two Tunctions

are based on the %noreasing inerement scoring mode;, Both.

the‘functions and the sooring»model were introduced in thie.

study. It was found however, that none of the experlmental
-

scoring techniques provided test scores more valid than

provided by the convent1onal test tak;ng and scorlng methods.

¢ .

g



»

Since validity 1is generally the most important
ftest_chaéacteristic, the finainés indicate that the experi-
mental test-taking and scoring aéproacﬁes may not be worth
the effort. Discussion of the findings, in relation to the

®
results of some previous studies.and to theoretical impli-

cations, are given. ‘It is suggested that, in order to solve
the shortcomings inherent in the use of the conventional

test~taking and scoring procedures, investigators might be

wise to pursue other leads than those examined in the

>

preseht study.
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CHAPTER 1 . |

. ‘BACKGROUND OF THE STUDY

©

Introduction to the Problem

"T

The use’ of'muitlple—ch01ce test items involving one

- choice out of tour pr five proffered alternatives has been-
so e#tepsive that many test writers .now use no other fbrm
(Hendr?cksoh, 1971). But the general acceptance of the
multipfe-choice form of test item'as tpe best one for
objective measurement of aptitude or ;éhigvement does not
imply thaé it has reached its optimal form: Any variation
upon an al?gady widely'acbepted’;echnique which indicates
bromise of impréyed measurement is deserving of fﬁq@her_
'investigation (Coombs, Milholland, & Womer, 1956).

During ﬁhe last two decades or more £here has been
_an-increasjng interest in looking for new methods of scoring
this foﬁ? of test_in place of the conventional one-or-zero
method. There have been a number of suggéstions for new
complex scoring'ﬁétterns for objeétive tests, particulafly/
multlple—ch01ce ones (Thorndlke & Hagen, 1969, p. 123) ./;‘
All these ideas stemmed from ‘the fact that test writers %nd
users, at present, are still unsatisfied with the conventlonal
scoring method commonly employed. Among the sgveral dis-
~_advantages of the conventibnal procedure, the most seemingly
lcrucial'pbints are: (1) the inability to discriminate'between

1



’ . 2.
'partial information and complete information or misinformation,
and (2) the encouragement of guessing (Cooﬂbs et al., 1956).
Accordingly} ;nvestigators have spent ﬁuch time and effort
finding out whether there are otlJer reliable tecpniques to

[ 4

replace the old one, hoping that,;he new'techniques might

|
)
!

provide the possibility of eliminating these disadvantages
and result'in increased test reliability and validity.
Scoring formulas that assess partial knowledge of examlnees
have been proposed and used in many studies. ‘The conclu51on
of these studies is that partlal,knowledge does exist and‘
that by‘employing proper scoring techniques the reliability
of multiple-choice tests may be lncreased (Coombs et al.,
1956; Sabers & White, 1969).

Among several altaxnatlves in studies to assess
‘partlal knowledge, two klnds of techniques arebtyplcally
employed: those that (1) dlfferentlally wétght the response
alternatives, and (2) require examinees to report their'cone‘

-

fidence in the correctness d} response alternatives (Hambleton,

-Roberts, & Traub, 1970) For the first method, some studies
'.carrled out in comparlson with thleogyentlonal method have
reported that there is a certa1n~amount\of increment in test
reliability and also test validity (Davis & Fifer, 1959;
Dressal & Schmid, 1953, Hambleton et et al., 1970; Rippey,
1970 Sabers & White, 1969)\\ However , because the
increments they found were sometimes small and sometineS\

1nconslstent, there are still no sound conclusions that can

be drawn from those works with respect to the applicabllzty



< | 3
of ‘the new technique. Several investigators are still
optimistic about EQe problem and have suggested that further
studies be employed (Hampléton et al., 1976; éabers & White,
1969; Stanley & Wang, 1970). .

More studies involving the use of confidence'
weighting have been reported than ghose using the diffe:;
ential weighting techniqué. TwO reasons which seem to
contribute to the evidence are\thé pgpmisihg results of
thes%echnique found in earlier works aﬁé thg variety og
formulas suggested for assigning the confidence level.' Among

those studies réported, most show an increase of test reli- -

ability and some an .increase in test vdlidity, although many r

w
o0

of them could not find any consistency in the ineremgnt .
(Dressel & Schmid, 1953; Ebel, 1965; Hopkins, Hakstian, &
Hopkins, 1973; Michael, 1968). At presént there.are still no
definitive conciusipns about thé'contributidn‘of the new
techniques to testing. However, although these investigatdrs
could not formulate definitive conclusions from their works,
they did recommend ways of improving future studies
(Hambleton et al.; 1970). | |
Another technique suggested in the"iiteraturg which
is supposed to assess partiai knowledge is the method of
_ elimination (Coombs et al., 1956). Although-this technique
is considered as one of the confidéncé weighting-methodi
‘(Wan§4&.Stan1ey, 1970), the procedu;e seeps rather\
distinctive. In this mgthod éubjects are instructed to
gliminéte incorréét-alternatiVeh, taking care not to mark

a & -
L] R ‘ a o

sk



the correct one. Item score depends on il) option weights,
 +1 for each incorrect alternative crossed\outAand -3 for the
correct'alternative crossed>out in‘a four;choice.item, and
(2) the examinee's confidence level as shoﬁn by the number
of alternatives he crossed out. fhe;g is ohe_ study by
Coombs et al.(1956) that used this technique and its results

indicated a gotentially promising contribution to the testing
I... :

field.
Because of the dissatisfaction with the disadvantages
of the conventional scoring and the promising results from

-

thé new techniques reported in various studies, investigators
have tried to approach the prbblem with di%ferent and improved
.v&esigns to obtain more precise results. it was generally
hoped that if these studies proved thé superiority of the new
techniques over the old one there would bé~a radical change "
in testing practices. None of the many studies reported. in
the literaturé;‘however, has demonstrated definitely the

A}

advantaées‘of a new teahhique over the old one. The pProblem™
still ‘exists and awaits »s"'o\lution. - w

. It should be notad that there is at least one study
| that comes ver& close to providing abmé s;ft of_dafinitive
conclusions. This work was done by Hambig;oh”gg_gif (1970) .
They used both differentialwweightiﬁg and confidancé weighting
techniqneé‘in cdmparison with the canventionalutechnique 13?
the sama study. The mAin purpose was to see whether signifi-
cant 1ncrements in both test reliablllty and valldity could

. o
be found Because of the fact that. the number of’ subjects -



o

'Statement of the Problem and Iﬁglications for

was small and the test was rather easy for the subjects'
level, they- failed to establish the expected conclusion.
However, the failure did not discourage them from showing
enthusiastic hope and optimism about the new techniques.

| The most recent work reported in the literature on_
this probiem was done by Hopkins gt;gl. (l973f., This stﬁdy )
was'concentrated on the confidence weighting. The investi-
gators tried to improve on tne procedures previously employed.

1Y
i

Tgpy were successful in showing an increment in test reli-
abilitytwith confidence weighting but failed to find any'

consistent evidence for lncreased test validity. ' This work
should not be regarded as providing"c}osure to the problenm,
becauée of the different design'ané method of scoring they

3

used- in their study. -

It can be conclnded that all studies reported thus
far, although worth the effort and contributifg to the ‘solution
of the‘problem, are still not sufficient to make final defin-
itive conclusions; Fﬁrther more comprehensive studies are

required before sound conc1u51ons can be made.

With the ideas discussed above and an opt@histic

view about thée new techniques, theyauthor dec1ded to SO e

the problem wnth a more comprehensive experimental design.

» . /

Egucation

As many studies have reported, the basic objective

‘of the 1nvestigation is to discover a new method to score

multiple-ehoice test itrms that can eliminate two crucial
. . o -

v



‘disadvantages resulting from the use of.thé conventional
method: (1) the'inabili A to assess partial knowledge, and»
(2) the encouragement dthuessing.. Théoretically, it is
w1dely agreed thag these new’ technlques can-eliminate both
disadvantages. But even though they can, it does not 1mp1y
that these techniques fre ready to be used. fmprovépehts
iﬁ'tht reliability and validity must be demonstrated, and
empirical evidence is-requifed in this regard. -

In this study, é%fort was made to assess whether
i%provement in reliability and validity resulted f?om the
use of different test-taking and scoring methods. More
procedures wqre‘assedg;d, and a larger sample was used than
in earlier work. It was hqpéd that, by utilizing a more

comprehensive?design, more definitive results would be
obtained. \ t

The above discussion .leads to the main implication
‘for educational practice, that if this;study showed signifi-
canit imprepvements in test reliability and validity for any
of the"tgghniques_compared, the ieéults would be'%ignifibant
to the multitudes of test users. With the'already;acéeptedv
ability of these techniques to assess partial informationu
and eliminéte guessing, and with}demonStrated'improved

rellabillty and validity of test scores, thé methods should

}{53 foﬁnd attractlve by test users.

Lxmltafi?n of the Stugx

This study was confined to grade nine Junior hlgh

’ . : . - . . - -
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school students. Therefore, the results are representative
of«subjec&s at this school Ievel only, and should be cautiously
oeneralized to -higher or lower levels of education, i.e.,
elementary school, senior high school, or college. .

The tests used in this study were aptitude\tests;
verbal comprehension and arithmetic reasoning, and the criteria
were school achievement scores at the end of the first.%gfm.
So inference should, strictly speaking, be confined to these -
predictors and criteria. i \\— §§

No attempt was made to compare‘experimental and con-
ventional methods with respect to administration time, leveis-
of test difficulty, levels of intelligence, seres, or any r

-other variables not preViouslyédiscussed

.

Research Hypotheses

' - The ul imate goal of this study was to ex;mine
differences in tqst reliability and validity usigg the3npw .

§-.and scoring methods, using as a baselinﬂrregﬁrt?

-ined by administering and scoring tests under;cgbventional
procedures.y It was expected that test scores obtained"under
either experimental method ‘would contain mOre ini;rmation
-about the state of each examinee 8 knowledge than the
conventional one since they allow partial information to

'be taken into account. -

From the discussed rationale, this~study was carried

h out to examine the follow1ng hypotheses.

. » . .
(l) Test scores obtained under any of the experimental
- methéds are more reliable than those obtained under the

N : ‘f : .

CoowEr



conventional method. Evidence examined would include both
the internal consistency of test scores and the stabiliﬁy .
of test scores over a period of time. | |
(2) Test scoresvobtained under any of the experismntal
methods have higher validity for outside criteria meascring
either (a) the same of similar traits or (b) school achieve-

meant, than those obtained under the conventional method.

' Y - «
Theoretical framework
(1) Definition of Terms /
(a) Testing Methods. : N '

Conventional Testing (CV Method). This is the

. test-taking procedure most widely used at present. The \ !
procedure is to ehcburege'exaﬁinees tq.read a question and
then choose the one of four o} five response alternatives
that they judge to be the correct answer.

In this study subjects were'encoufaged to answer

all items, However, no explicit instructions to guess were

given.

Cohfidence Testing (CF Method) . The technxque was -
a delfled version of that used by Michael (1968), and |
"dHambleton et al. (1970) In this techn;que,‘each subject
'was instructed to distribute 10 p01nts of confidence among
five response alternatlves for an item accordlng to the

correcpness he thought ‘each :one had. S e

Ellmlnatxon Testing (EL Method) Thls test—taklng

 method was developed and nsed by c°ombs et al. (19561. 1In

. o ) . ,/.
"_. . R ‘. g _. - - _’ ’ > ‘V .,
c : K N ¢ . . S
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this methodf[subject ‘is asked to select and mark incorrect
(AL ‘
answers ou !of five given response alternatives for an item.

. N 2
He" can maﬂ -one or two up to four given answers leaving one

o

that he thlnks is correcbv/ The item $core depends on the

number oflchon.ces he marks and whether\ he marks the correct
/

answer or not.

"(b) | Scoring ‘Methods. ©°
i .
' Conventional Scoring (CVS Method). :This scoring

methodees applied to answers under both Conventional
ﬂTestlng and Elimination Testlng., Under the Conventional’
Testzng, a correct answer‘yould score one, an 1ncorrect.
answer, including omissions, zero. Under the Elimination .
Tesfibg format, a score of one was given to the answer with
all f%uf iocorrect alternatives crossed our, otherwise,
1ncludthg omlgsions, zero was glven. Thus an 1tem score
would be elther one or zero. The total test score was the

AN

sum of thewltem scores. No correction for guessing wes
- . ) 7 > . :

applled R : L T ‘ - N

i D;fferentlal WerggtedAScorlng (DW§ Method) TQ}S S
" 5coring cethod was used byrHambleton et al. (1970). In this
atudy %t éas applied to answers under the Conventional Testlng
ﬁformat The technlque‘uas different from the Conventlonal
7’ Scorlng in that, 1natead of scoring one or zero, leferential
-g</Waiqhteq Scoring assigned predetermxned welghts to all
fincorrect response alternatlvea according to the degree of
f4i]correotne§ each one had, with a wexght of five éo ‘the correct~ 
angwert 'Thé Ltem score was the woight of an: opt;on“choqen by :\T‘

SR pi,?/ . _.\",‘v»;, B R ?ﬂaﬁff;.\ " ;67f
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a subject and the total test score was the sum of the item

scores. ‘o

L 4

In this study, the weight of eacn response alternative
was assigned on the basis of a piiot enalysie using a étggp
of students in the‘Deparﬂment o} Educational Psychology -at
tne University of.Alberta. Details of thie:pilot study are

_ given in Chapter III. | o v, L

Confidence Weighted Scering (CWS Method). This

scoring method was used with true-false test items by Ebel -

,/"

{1965) and thén discussed in details by Shuford, Albert, &
@, A |

&assengill (1966) . It wa% then used by otper inﬁeStigators
with some modifications (Hambleton et-al., 1970; Hoﬁkins et al.,
1973; Michael, 1968). In this scoring method; either.the "
orlgrpal p01nt a smbject giv;g to the correct answer is taken

as the item score or a furiction (usually noquinear) of this
G

value is used, In thlS ‘study the technique was applled to

answers under the«Condeence Testlng format. Flve scoring -
functions, 1nclud1ng two. suggested and used in prev1ous

‘studlesi/were used to get dlfferent 1tem sco es.l The-totdl.
/

’ test score was the sum of 1tem scores obtalned by each -

v,

" scorlng funct;on. Detalls of the scorlng functlons are’

ke S e 4
L o

‘A?._: Do

| ngen in ChaptegpIII. . A
| Elininatlon Scoring (ELS Method) Thls scoring

i”method was used by Coombs ‘et al.r(1956) an# was- applled to o
answers under the Ellminatlon Testing format 1n this study
:The technique was sllghtly modified for useoéith a five—fl

éhoice item. Each lncorrect anSWer selected scored one,'
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°
Ly
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the correct answer, if selected, scored -4; omissions
scored 0. An item score was n algebraic sum of all response
alternatives marked.ranging fjéh -4 to +4. The total test

score was the qlg:Zréic sum of all the item Scores.

(c) /School A }evement. This term was used with grades

s 7

or%score btalneg/;rom schools at the end of the first term,»

of the 1972-73 school year. These scores were used as crltenm

in this study: Grades were obtained for the following t

subjects:
(3&_\£gpguage Arts.

(b) Mathematics.

2

(c) Science.

The'academic average was obtained from-scores of

B

all subjects llsted above plus Social Science. R

Ba81c Assumptlons. For the purpose of objectlve _

&.Q’

1nterpretatlons that would be drawn from this study, it :

was assumed that,

.

(1) All test and crlterlon scores used in thlS study

were reliable’ w1th respect to Conventlonal Testlng and

Scorlng.

(2) Subjects used in,this 'study.were only randomly
dlfferent from one another across all test format groups.-

(3) Subjects clearly’understood test 1nstructlons given

at the testlng tlmes. :

o (4)" Subjects were cooperative an@‘eﬁger to obtain @igh

o ) test scores.'j

.4(5) Thgre*were:no dlfferences bet&een the exper1menta1

R



. i
L]

and ‘conventional test format groups with respect to the

following factors: eadministration time, subjects' and

proctors' personalities, intelligehce, -and sex.

T



CHAPTER 1II

.

. RELATED LITERATURE

\
When measures are to be combined to form a composite

measure or to predict a criterion, the question of differ-

ential item or subtest weighting arises. There is actually

a theoretical rationale to support this idea. The need for

differential item-option weighting-generally arises from the

desire to improve the reliability and validi?x\of a composite
L]
scores. The term differential weighting has been used for

N

several techniques. Some investigators have weighted tests,

some test items, and others item responses. Some even went

beyond this by developing the method of response-determined

scoring which can also be described as a form of differential
G 4

weighting (Wang & Stanley, 1970).

Although differential weightiﬁg of item or item-—

ogtien Eheoretically promises to provide substantial gain in
test rellablllty and valldlty, in practlce, some approaches
employed often gain so sllghtly that they. 'do not seem to
justigy the labour involved in deriving the weights and then
employing them ih scoring. A number of psychologists have
cohéluded that some'of these Weighting apbroaches, especially
the item-weighting type, ‘are not worth the trouble( Guilford,
1954; Gulllksen, 1950). However, the dlfferentlal item-

opti on welghtlng on apt;tude Qr achlevement tests has’ shown

13 Q
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wl.Pr090$9? hy test specialists
' Yoo AL

ayddity of ¥ test may‘be increased

A )

i‘gns weights to options according
to his confidé%cé in the correctness of each option (Wang
& Stanley, 1970).

There are several disginct techniques of option
weighting reported in the literature and some of them, with
modification, have been msed in this study. Each will be

reviewed separately and then Ereated as an integrated whole.
A

The Differential Weighting of Item Respoqégiﬂ’,

Differential weighting techniques diff from the

conventional techniq:e in that, instead éf cqring one for ‘

a corréct answer and zero for an incorrect or omitted response,
weights (usuallx a priori) are assigned to each response

. alternative to an item. A tgst score gpen consists of the
sum oflﬁhe weights 6f the response alt;rnatives that the
subject chgse in responding to the test (Hambleton et al.,
1970). ‘A wide variety 9; techniques has been proposed and
used foAassign weightskﬁo reSponse’alternatives. -Until
fairly recéntly, the possibility of the differential
wéighting of item response'was néflconéidered in the
literatu}é (Wang & Stanley, 1976). However, after the ’
demise Of foimula scoring which tried to'eliminate the effect
-of guessing on test scores, soﬁe investiéatdrs ha;e turned

their attention to this new'épproach; The first step in the

direction&gf“differential weighting of incorrect response



‘ S 15
was made by Nedelsky (1954). He used Ehg opipionsiof
experts té identify distractors wigh reiés t}tb,tﬁe achieve-
ment levels of subjects. 1In spite of the coﬁﬁ;icated teéhnique

v

he used, the composite score was considerably more reliable
than the conventiqnal sco;e.

Davis & Fifer (1959) took a significant second
step after Nedelsky. These authors noted that the conven-
tional one-or-zero scoring did not permit'differentiatién
among examinees with respect to the type of distractors
selected. Students shéUld also be.differentiated by the
option they select. This idea really‘concerns the assessment
of partial knowledge. Tﬁo subsequent steps were made. The
first emphasized test reliability and the‘second, tesf validity.
The tests used ipfthis study were two forms of arithmetic
reasoning consiééing of 50 items each. Option weights were
| obtained empirically by three successive stéps. First,.fwo.
mathematicians rated all options with respect to théir:degrees
of correctness on a seven-point scale. The weights were then
used to score subjeéts'.answers in a pilot‘study. The second
stép was to find a new set of weights using the correlation
: between marking the option and the@;otalbécore pbéained by
the first set. Option weights from this step were then:
" modified and adjusted to form 'the final'sét‘fqr the main
study. This ébmplex prbcedure.producéd a satisfactory
ch‘angev in re'lviability but no‘ncreas}e ,:}n validity. The \\
test-retgst reliability of“test~scores-under'the,exéerimentél-'f

scoring method was .763 ras’comparedswitleﬂ:§4'obtaihed
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under the conventional method; and the difference between the
two values attained statistical significance. But there was
no significant increase in the validity coefficient. The
authors' conclusion is that thelvarianpe introduced into the
total score had increased the proportion of true rarianCS,
thus increasing test reliability, but that the new variance
displayed the same concurrent validity as the original, thus
resulting in the unchanged test‘ialidity.

Jacob & Vvandeventer (1968) undertook a study u51ng

the notion of facet analysis (Guttman & Schle31nger, 1967)

to obtain option weights on the Coloured Progressive Matrices

Test (CPM). 'This procedure made use of the mean number of
respondents choosingvthe distractor as an option weight.
This a pr10r1 method of keying the response alternatlves was
shown to have a moderate degree of test-retest reliability,
and concurrent and predlctlve validity (Hambﬁeton et al., 1970;
Wang & Stanley,‘19]0). '

Sabers & White (1969) used differential weighting
with 370 grade nine students divided into four grouo;. The

experimental test was the Iowa Algebra Ap*;tude Test (IAAT)

which was glven to students whlle in the eighth grade. The,

upper and lower 27 per cent of a group were chosen on the
basis of scores on an achievement test.* The percentage |
‘within these groups marking an item option on the IAAT were |
used to obtain the weight for that option from the table

prepared by Davibi(1966) Welghts obtained by this procedure ‘

from one group'veré used -to score tests fx%}another group in

order to assess the cross-validzty of the weighted scoring.

1
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The criterion meaeures were 40-item multiple:choice
achievement tests adminisféred after the students had
completed oﬁe semester in ninth-grade mathemeficse The
achievement tests were scored as the number corrébte Sabers
& White found that differential weighting resulted in small
increments in both the reliability and predicfive validity.
They postulated that two factors contyibuted to the failufe
to aéhieve larger increments. These were: Q(l) the groups
were not well matched on their aptitudes, and (2) the aptltﬁde
test had a relatively hlg; degree of reliability.

Hambleton et al. (1970) compared two a priori methods
of option weights, one based on the procedure of Jacob &
Vandeventer.(1968) a;d one besed on the average rank aseigned
to options by judges Qho ranked all opéions for correctness.
,The experimental method was used to scofe a five-oétion mid-
term test and the criterion score was a final examination’
consisting of a 60-item multiple-choice teet administered
'and scpred under the gonventional method.  This study also
;includeé the confidence method which will be discussed later.
.The results showed that bothts of weights teﬁded to ‘
increase estimated predictive validity of‘the midterm
ex;mination,'and the reliability was slightly increased
. with'the second-see'of‘weights} None of these inerements
of the validity aﬁteined statistical signiﬂz;énce«and4no
test of the diffefenées-between reiiabilities wﬁ% hade. ‘
However, the authors noted that, in this study, the number

of subjects in each groug was rather small and that the test
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used was easy for the group level being tested.

’The most recent study on differential weighting
was done by Hendrickson (1971). She used option weights
secured by using Guttmah's ﬁechniqge for maximizing iﬁternal
consistency. The weights were derived via an iterative
procedure which began by‘assigning to a response alternative
a weight equal to the mean total score on the remaining items.;
of the sub—test'obtained by. the examinees who marked that
‘response alternative. The technique was appljed to a large

" number of shbjects who took the Scholastic Aptitude Test

(saT), Verbal and Matheﬁatics forms, totailing 100,000
persons. .Hendrickson found that weighting options resulted
in inoreased reliability equal to lenghtening the test from
19.09 per cent to 78.25 per cent of the original item number
under the conventional scoring, but there were‘o% clear

 effects on test validity which was sltghtly decteased.
Hendrickson concluded that:weighted options resulted in
increased homogéneity of the test‘thus changihg|what it is

. measuring, and thereby decreasing test validity.

.
a ' . »

The Response-netermlned Scoring

. All the weightlng technlques discdssed above have
the characterlstlc of a constant multipllcatlve weight heing
dlrectly a55001ated with the response alterg@tlves. Once the:‘

' weights have been determined, the examinee s ‘score on a test
is completely determined by the reSponse options he selects.

Response—determined scorlng represented by the elimlnatlon



-

s

‘19
and confldence weighted scorlng methods is an alternative
strategy for obtaining item scores. The dlstlnctlve char-
acteristics of this scoring approach is that the examinee's
response to an item consists of more than simply selecting
the correct option. Under this approach, the concept:-of a’
'response' hgs been considerably broadened, -and it is the
characteristic of the response, rather than those of the
item or. the option, which determines the item score (Wang
& Stanley, 1970). _

There are a large , number of.studies reported  in ,
the literature using one form or another of this scoring

approach. Some of them have used the elimination method

and others, the confidence weighting method, as used in

~

_thrs study
o Dressel & Schmid (1953) studled four dlfferent

experimental methods, two of whlchwcan be categorized as
two of the methode under consideration in the present study:
the Free-Choice Teet and the Degree-of-Certainty Test. The
Free-Choice test required students to mark as many choices
as needed in order to be sure that the¥ had not omitteé the
correct answer. Each incorrect mark-was scored —1/4 point

-and the correct mark was scored one. The Degree-of-Certainty

test, consxdered as one form of the confidence weightrng

rather than the ellminatzon method requlred students to

indicate the degree of certainty they had in the slngle

- answer they selected by asslgnrng one of four p0851b1e

values. Item score for this latter metnod depended on,

"



20
whether they selected the incorrect answer or not, and on
the degree of certainty they assigned, resulting in the
range from -4 to 4. The test used in this study was a five-
option test and subjects were college students. This com-
blnatLon of response method and system yielded reliabilities
of .67 for the Free-Choice test and .73 for the Degree-of-
Certainty test as compared with .70 obtained with the conven-
tional scoring procedure, but no difference attained
statistical significance. The conclusion from the results
of these two experimental methods, as referred to by
Echternacht (1972), was that ...

. . .'superior students, defined in term of traditional
test scores, differed significantly from average and
poor students when using the free-choice format, the
difference being that high performers marked fewer
answers acrogs each of three different levels of item
difficulty. . . . The degree-of- certalnty method, on
the other hand, differentiated superior, average, and
low-ability students about equally well, the confidence
marks being about the same for both average and diffi-
cult items. It was also concluded that the certainty
factor measured by the free-choice item was not the same
as that measured by the degree-of-certalnty item (p. 221).
Coombs et al. (1956), performed an experiment
v . \ . B
complementary to the Free-Choice test in which subjects
were instructed to eliminate incorrect alternatives in four-
choice test itéms, taking care not to mark the correct one.
The technique is termed the Eliminationfghod in the
present study. One point is gained for each incorrect
alternative crossed out and three points lost if the correct
response is crossed out resulting in item score ranging from
-3 to 3. Three 40—i£emjmu1tiple-Choice‘tests were used. -
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They were: a vocabuiary test, a test of d:ive ipfbrmation,
and a test®bf spatial visualization. ,Subﬁects were 855 junior
and senior high school students, grouped under three methods
of teﬁting: the conventional method (C),'the experimental
method (E), and the 'both' method (B). These jthree groups
Qere matched on aptitude as measureé by severj? standardized
tests. The main assumption of the study was that
partial information exists and enters into ahswering huit@ple—
choice items. The authors found that the reliability of tests
under the experimental methed sh&wed increases equivalent to
that produced by a 20 per cent increase in the lengfh of a
conventionel test ef the same type. The authors also poinfed
‘out that as the difficulty of the test iﬁcreased, the feli-
ability alsQ increased, and that the same item discriminated
well when administered in eitheg multiple~choice or experi-
mental formass. | |

' Another method of assessing partial knowledge entails
, the use of cghfidence weiéhting or the personal probabilistiq

/

approach, as prefefred by some authors (de Finetti, 1965; '
Rippey, 1968; Shuford et _al., 1966). The general technique
of this approach is to ask students‘to‘essign'weights to all
responSe alternatives indicatingepreferehce e# degree of
belxef for each one. These a831gned we;ghts are then sub—
Jected to some pre—determlned scoxlng functxons to obtaln
item scores. This procedure has its historlcal antecedents.
'ln-conhectlon,with<the true-false format,.;n‘studle? by
4Henver'(1§32) and Soderquist (1936).e More geqentiy,;EbeL

b 4 - . . R : : e
C \-v . . . . ) - } \
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(1965) found that confidence weighting Jguld improve true-
false test reliability.

Dressel & Schmid (1953) studied the confidenoe
weighting technique with multiple-choice test items. With
the weighting technique they used, .a reliability:of .73 was l
found using this experimental method as opposed to .70 for
the conventional one. Michael (1968) studied‘the,use of a
J0-point-confidence distribution scheme with 432 senior high
school students in history classes using the STEP:Social |
Studies test, comparing with conventional scoring and formula
scoring (correction-for-guessing). She reported evidence of
increased reliability from .764 to .840 when using the con-
fidence testing. No test of differences;between the two
-values was made. Her conclusion was that -the confidence
weighting'method affords considerable promise in affecting a
higher estimate of reliability and a lower standard error of
measurement than does either the'conventionel or the formula
method, and that the confidenoedweightinb method was a |
workable technigue that could be employed by the averaéev
classroom teacher. - | |

_ Hopkins et al. (1973), used only three levels of'
"confidence distribution, H,.M;‘and L, in their study with .
63 graduate students taklng a statlstlc course. ‘The test‘
used was a 65 1tem.multiple—choxce test w;th a short-answer
"test measurlng the same content as a crzterzon for validlty.

The results of thls study showed an lncreased reliabllity

‘from .883, hy the conventional method, to 915 by the
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experimental method, but decreased validity from .701 to
.661¢ However, these“differences did not attain statistical
significance. The findings led to the conclusion that . ;-q

. . the added reliable variance often observed in
confidence testing studies may be irrelevant response
style variance’'and does not increase validity, in fact,

it may 3ctually diminish validity (Hopkins et al., 1973,
p. l40)r ' ,

Studies discussed thus far have shown that differ-
ential weighting of distractors including the several forms
of confidence weighting in aptitude and aehievement tests,

: o
have been examined with a great interest. Rarely have

studies used -}th the ellminatlon and confidence weighting

31ng1e investigation. However, there are
twaq { rk in which this has been done: one is by
(1970) and the other by Collet (1971). fn

the stul ambleton et al., the authors used both differ-

ential ting a confidence weighting in»tﬁE?ﬁame study. .

The’ procy p for differential weighting has already been’
descriv;v fin the confidence weighting part, students were
asked t; ;stribute 100 points of degree of certainty among
"lfivenreeﬁonse alternatives on a specially de'igned answer
%‘;sheet. These suhjects' confidence,weights were then used |
to obtain item score%%yia a. logarithmic func ion, the versxon
which corresponds to the first logarithmic function used<in
the present study._ The authors reported in51gnificant

validity {.72 as compared with .62) for:

wéeonfidences hting /iF conventional scoring, but decreased e

"'VS"as compqred with .711) No test of / ;0

N \-
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differences between reliabilities was made§§~
by - -

Collet (1971) compared new scoring approaches with
- the correction-for-guessing method. Tﬁis study used two
experimental scoring methoas, the dlfferentlal weighting
gnd the elimination which is one typé of confidence weighting.
The elimination method was the same as that used by Coombs
et al. (1956) and the differential weighting method was
similar to that used by Davis s Fifer (1959). Two 50-item

multiple-choice tests were obtained from_two-parallel forms

of the Henman-Nelson Test of Mental Maturity (college level)

and were given to six, 47-student.groubs of undergraduate

students. <Criterion scores for validity were obtained from

the Washington Pre-College iest administered some 18 months
before tﬁéﬁstudy. The results indicated that both reliability
and validity obtained by the elimination method were higher
than those obtained by the correction -for-guessing method.
‘However, the results were reversed with the.differentiaﬂ
weighting method. Only. the validity obtained by the elimin-
ation method was 81gnificantly diffq;ent from the correction-
"5for-guessing method ' The author' s/oonclu31on was thus in t;‘

L” favour of, the elimination approach. TR "

_PersoﬁalityvInfluenees'on*Test Scoresn:f-;  S W

v Personality traits have

-_possible factors influencing tes‘ scores under new Scoring
approaehes (Coombs et al., 1956 Michael, 1968) . 1 However,
;;.there are only two studies reported incgne-literature that4

kY

o o . o, . o o . S 3 - . N [ PN
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deal directly with these influences. Hansen (1971) studied
the influence of variables other than knowledge on confidence
or the probablllstlc test scores, as he called them. Person-'
ality factors, in this study, were Rist Taking, Test Anx1ety,
and some others as‘measured.by the F-scale developed by
Christie, Havel, & Seidehberg (1958) . The'sdthor found ‘
thatfthe-response style is related to certain aspects of
personality. | '

Echternacht; Boldt, & Sellman:419f2) attempted
to evaluate the association of personallty varlables with
confidence testlng ‘in light of practice. The.testing tech-

nique that'they used were called the "Distribute 100 points"

and the "Pick-One" techniques. The firSt one reguired .

"students to respond with gubjective probabilities\ to each

"""\ of the item alternatives, and: the latter@reéglred tudents

to select the best. alternatlve and then rate. thelr'confldence

a
in that ch01ce on a flve—point scale., Item scores were then

Ve computed  using a logarlthmlc functlon 31m11ar to that suggested

by Shuford et al. (1966). Subjects were 19§Lmeles in the U.s.
| -

'Air Force. A personality test batteny was developed from

&
several well-known personallty tests. The results showed
o
: -Some slgnlflcant correlations between test scores and ‘

]

g
personality factors but the evidencge d1d not hold up 'with

,erllcations. All of the flndlngs led the authors to the

Ll
L]

lyconc1u51on that I

b

o« o the‘personality variables are not related to
* " confidence test scores when achievement, as measured
by the number of items correctlx answered,-is controlled,

»
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and when sufficient practice with the system has been
employed .. . . grave skepticism about the use of con-

' fidence measures due to undue effects ig probably not
justified. At least, ¢h' reservations are not warranted.
any more for confldencéhmeasures than they are for tra-
ditional multiple choike measured: (Echternacht et al.,
1972).

Theoretical Facet of the New Techniques

In contrast to the many empirical studies on the
assessment of partlal knowledge, there are just a few dealing

with theoretlcal‘BSpects of these ;bproaches. ‘De Finetti

(1965) introduced the use of Decision Theory into the pro-

RS

blem of testing, cailing it the Personal-Probability Approach.
He suggested six preliminary assumptions which constitute the
unde}lying philosophy of the approach. They were:

1. The scoring method and permitted modes of responding
must be known to the subjects, the»subjects fully
understanding the implications in the face of.
uncertalnty :

2, The subject must be keenly interested in scoring
high. .

3. The subjects!must be trained to undeﬁﬁfgi the
correspondence between their own belief ahd the
numerical probabilities to which they were trans-
lateda. .

4. The tbtal knowledge and belief of a given subject .
-about a question and its alternatives must be

-  expressed and fully represented by numerical
probabllltles he attached to eac¢h of the alter-
natives. ' : . R

5. The scores using any scoring. metﬁbd can be divided
so as to determine the partial lnformatlon of a
subject from his responses, S,

6. The evaluatlon of this procedure shoul? concern
how well the ‘scoring method describes the sub-
ject's belief and its value to him (Echternacht

.. et al., 1972). . .

% e~
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i

In addition to these assumptions, de Finetti .

3

attempted to provide some rationale for behavior as he pre-

sented and discussed various scoring schemes.

-

Stokes (1966), in his article suggesting a new

testing technique called "Split-Response Techniquef“ viewed

teachers' advantages as incentives for the use of a new
approach. He suggested no theoretical implications of the
technique. In his view, the Split-Response Technique will

give more information to teachers especially in the following

ways: - -

- Ambiguous otherwise poor questions can be detected
by the frequency with which they give rise to split
responses. '

- Particular alternatives which are split testify to
students uncertainty and point to meaningful test
review items.

= Split responses on non-ambiguous questions serves
as a barometer for ineffective teaching.

- Student confidence#can be stimated better by
observing the dqgree of sézitting relative to the
class. L ‘

- New freedoms in test design are possible, the teacher
using questions with several correct alternatives
which require splitting. - )

- New insight into student personality are possible
(Stokes, 1966). ' .

Shuford et al. (1966) gave a well known discussion
on "Admissible Probability Measuremeﬁ Procedures." Their
objective was to'extrécé a larger ﬁg:tion of the available
information from objective test iteqéa This information,

as they stated, was containéd in the student’'s degreéfof-

: belief.probabilities or personal probabilities concer%ing

[y
.

the corriéctness of the various possible answers. . To

measure these probabilities, they contended, a scoringl'

]
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system must be devised so that any student could maximize
hislexpected score if, and ohly if, he honestly reported his
probabilities. Scoring systems that made use of this
property and were understood by studénts were termed admis-
sible probability measurement procedures. In their view,
most commonly used measurement procedures were not admissible.
The authors also introduced the concept of a scoring system
with a reproducing property; a scoring system was reproducible
when the personal probabilities possessed by the examinee
were identical to the probabilities with which he reSponded.1
They dorived some necessary and su%ficient conditions for |
the feproducibility of a test item with two posoible alter-
,natives. They further showed the class of reproducible
scoring systems to be virtually inexhaustible.and demonétrated
a method of construction. However, all scoring functions
they suggested and provéd‘ieproduoible, except a logarithmic
function, depended oh both probabilities _assigned to correct
and incofrect alternatives. And'becaUSe of thelunbounded
property of the logarithmic function when the probability
assigned to the correct &nswer was zero, they ouggested an
approximation solution, a truncated loga:ithmic funotion,f
in which the value of -1 was given to loé‘o. This logarithmic
function was used in several studies_(Echternacht et al.,
1972; Hamblg:ccsn et al., 1970; Rippey, 1568, 1970).

Lord & Novick (1968) devoted an entire chapter
to the problem of measurement procedures and item scoring

formulas., They began by stating that the general problem of
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obtaining the maximum amount of information from a given
set ofbitems contains three major components. The first is
the measuiement procedure, or the manher in which the examinees
respond to the item. The second is the specification of the
item scoring rule or formula that is used for scofing each
item. The third is the combination of item scores into a
total score by an item weighting formula. The first two
Procedures are concerned directly with the problem of item
scoring and the third one examines the problem of item
weighting which is not being considered here. When dealing
with’thé problem of choosihg either 'simple or more complex
measurement procedures, they suggested that . .

. . . it may be that examinees are available for a

- relatively long period for testing, but that test items
are very difficult to obtain. Then we would want to
obtain as much information as possible from each item,
and hence we would be tempted to employ more complicated
measurement procedures, if they were indeed useful. . . .
-It may be that items are plentiful but examinee time is -
scarce.. It may also be reasonable to assume that per
unit of time, we can probably get more information by’
adding more items (if available) than by introducing
complex measurement procedures. - Then we would probably
be inclined to use the simpler measurement procedure so
that we might administer as many items as possible in
the limited amount of time (Lord & Novick, 1968,

p. 303).

Afteg a review of some possible scoring approaches,'

they advised &hat « e e » <.

Ce . .'whag little experimental work has been done on
the traditional methods of formula sctoring has not been
encouraging, and that no experimental work . has been pub-
lished that supports the new methods. Thus, at present,
the sole recommendation of these new methods is their
-strong conceptual attractiveness. In evaluating any
new responseimethod, it will be necessary to -show that
it adds more\felevant abil;ty variatlon to the system

\

3
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than error variation, and that any such relative
increase in information retrieved is worth the effort,
. . . (Lord & Novick, 1968, p. 314). ‘

However, the authors preferred method seems to be

*

that of¥the Persohal—Probability Technique. They recommended

that . . . e .
.
That assumptions of the personal probability model are
certainly more realistic than the assumption of the
random guessing model. Many of the questions raised
. . . Mmay we§1 be answered satisfactorily by empirical

studies%éLor & Novick, 1968, p. 320).

Conclusion

This chapter has reviewed the literature on the
problem of assessing partial'knowledge; goth empirical and
theoretical. The literature indicates that partiailknow—
ledge can be measured and described some promising potential
approaches. it also shows that further studies are needed.
It is hobed tha£ the present study will make,'ét'least,'a

partial contribution to the clarification of the problems

under consideration. ., .

D



CHAPTER III
RESEARCH METHODOLOGY

Design of the Study -

The present study employed three randomly assigned
groups: Conventional Testing, Confidence Testing, and
Elimination Testing. Subjects were 1028 grade nine students,
of both sexes, selected from eight schools in Edmon%on,
Alberta and vicinity, during the first term of the 1?72—73
school year. The testing instruments were two forms: A ahd
B, of vocabulary and maghematics aptitude tests.

' There were two zlsting times; the fifst was in

October and the second in November and December 1972, with
'(gpproximately three tO'fiv?'weeks between sessions for each
class. At both testing times, students in three groups from
the same classroom sat to write tests in the same room. They
were given two form-A tests, vocébulary and'méthematics
aptitude tests, ag two successive times, with one of
three different test-taking instructions: Conventional
Testing, Confidencé Testing, and Eliminafion Testing,
.’dependlng on whlch group they were ass1gned to. | ‘

In addltlon to form-A tests, form-B tests were given
to students at- the second ‘test se9510n after the flrst form in
the same sequence: vocabulary ‘and then mathematics aptitude,
using Conventional'Teéting_for all studénts.‘ |

en
31 T
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students' answers to form-A tests, using several
scoring methods, provided data for test reliability. Answers
to form-B tests, using the Conventional Scoring method, pro-
vided data for test validity.

At the end of fhe first term (three to five weeks
after the second testbsession), sghool final scores from three
subjecf'areas: Language Arts, Mathemqticg, and Science,
together with an Academic Average, were obtained from school
files. These scores, after standardization, were used for
test validity with respect to students' achievement in schools.

Details regarding subjects, tests, test administra-
tion procedures, scoring techniques; and scﬂool achievement,

are presented in subsequent sections.

Subjects
Early in September 1972, five school systems in -

Edmonton and vicinity'weré requested to take part in the
present study. Eight schoolé wére“willing to participate

in the project. ' Two test seSsions’we:e then ﬁaken durihg the
months of October and'December 1972,5with a 3-5 week interval
between sessions for each class. 'Thé total sample, after’
éxcludipg those whose scores wegé not complete, consisted of

Py

1028 students.

-

Before the f};gﬁitest-was taken, studgﬁts in each
class were iandOmly a;Zigned into three comparably-numbered
groups: - the Conventional Tesfing, the Confidence Testing,
 and’the.Eliminatien Testiﬁg'grqupé.. The'érgup‘dgviéion was
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made in each class for the purpose of eliminating class
biases. However, during testing, all students sat at their

usual places regardless of the group to which they belonged.

The only difference among the three groups was that they were

given differ taking instructions. '
No ef was made to equate these groups and also

no analysis was made to prove that they were equivalent with
respect to any gxternal or internal criterion. lfach group |
was assumeé to be randomly drawn\f:om the popﬁlation under
consideration.

Table 1 shows-the size of each group and some other

details.

Instruments

Vd
Four tests were used in this study, Vocabulary Test:
form A .and B, and Mathematics Aptitﬂde Test: form A and B.

All items in these four tests were compiled from the Kit of

Reference Tests for Cognitive Féctors--Rexised Edition--
’ , 0

j(Erench, Ekstrom, & Price, 1963). The‘;Sllawing are

details of each test:
Vocabulary Test: Form A (VA). 5 choiées, 5 items

(12 minutes for all groups).

Example: rjovialf

°

refreshing.
- gcare '
thickset

wise ' :
jolly. . .

13

Ul & W N
|

Ttems in this test are the same as the first 25 items )
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in Vocabulary Test--V-2 in the Kit and are also in the same
‘sequence. This test measures verbal comprehension. The

test was used under all £hree test-taking instructions and
answeréd on three'differént answer sheets. Either one of
fhree instructions were printed on the front cover o%?a test
booklet. Time limits were equal for all groups and set longer
than the original test to allow enough time for students to

finish their answers.

Vocabulary Test: FormvB (VB), 4 choices, 30 items
(8 minutes for all groups).

Example: attempt

1l - run

2 - hate

3 - try

4 - stop ‘

Items in this test are the same as the first 30 items

in Vocabulary Test--V-1, which is a parallel form of form V-2,

14

in the Kit, and also in the same sequence. This test, was
‘\:'

used under the Conventional Testing method £6r all three

7

‘groups using IBM optical answer sheets. Conventional test
instructions-were'aléo printed on the front cover of the test
booklets. Time limits were set eéuallto the‘d:iginal‘form,
althodéh the number‘of'itéms was five less, to"élléw enoﬁgh <

time for students to finish their answers.-

Mathemfatics Aptitude Test: Form A and B (RA-RB).

5 choices, 15 items each (15 minutes for RA and 10 minutes
for RB). |

: . Exgggle: How ﬁany'pencils can you buy for 50
o g _cents at the rate of 2 for 5 cents?
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- 10

1
. 2 - 20
3 - 25
4 -100 *
5 -125

Items in both tescs were randomly assigned from all
30 items in Mathematics Aptitude Test-rR-l in the Kit which
measnres nqmericalvreasoning. Form A was used under three
different test-taking insrructiozg and answered on the same
answervsheets‘as used for VA tesr; Form B was used under rhe
. Conventional Testing method and answered on the same IBM
answer sheet as VB test. Specific test instructions for

-

each method were also printed on the front cover of the test

” ©

booklets. Th‘,fime 1limit was set 1onger for RA to allow
.students enough time to flnlsh answers under the experlmental
methods, but for RB the time limlt was the same as half of
the original test.

N\

Answer Sheets. There were three different formats

for the answer sheets, one for each test-taking method; for
VA and RA tests. The Conventional Testing was answered on

an IBM answer sheet and could be Scored by machlne. Bhe
other’ two forms, especially designed for the students' J
conveni‘pce in answeﬂ!hg had to be scored by hand. Answers
to VB and RB tests were also on IBM -answer ‘sheets and thus
scored by machine. It is not 1mpossib1e, however, to develop-
anawer sheets for these experimental methods for machine

‘scorlng but this work should be considered only if these

{v<methods prdved worth the effort.

Teat instructlons ~and answer sheeﬁs‘
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A

\vest for Time Limit. Before the first

foless of 28 grade nine students in F. R.
High School yeré‘given the VA and RA tests’
;;perimental test-taking methods, CF and EL.
The pu;E .»'this test was to try test-taking instructions/

i

and set time limit. After the testing, oral instructions

were,revi, and time limits were given for each test.
Students u for this pilot testing were not included in

- the main s8

Test-Taking _ﬁ L |
J ' The; i two types of instructions for VA and RA
‘tests. ’fhi ) St)jgiven orally by the procto;s, consisted of
general'infO&ﬁation fot all three groups;?énd covered the way
test booklets were distributed, and what students had to do
during the testing ti@e. Approximately fiue minutes was '
used for this. |

The.second‘part was the main endjbpecific instruc-
tions for each test—taking method aud was printed on the |
front cover of the test booﬁpets, each booklet had only one
‘set of 1nstruotions.‘ Thesé 1nstructlons described the method
_of answering and included examples. 'They also encOuraged the
A?student to ask questions if he was: unsure of the correct l
wprocedure. d |

",fe.;" The VB and RB tests had only printed instructlons,'

i Jinoe this method was already known to all students.‘§
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Both %\s of test-taking 1nstruct10ns are given
N
\

in Appendix A.
\\_

b
' Test Adm1nlstratlon Procedures ,
4 .% T
For bqth testlng tlmes and all 44 classes in thls .

stody, a grbuﬁ of graduate and undergraduate~students in the

\

Faculty of Education,_University of Alberta, were used as _
test proctors. Most were experienced teachers. Ioformation
and detailsvaboqt the project, and the precise procedures to
use were given to them before testlng. Each proctor was
given the "Instructions éq Examiners” and "Instructions for
Students" when he went test;ng, end each was responsible for
one class at a time. uThe flrst rnstructlonsvwere an outllne
of admlnlstratlon procedures, and +the second were the .oral /
1nstructions to read to the cla;s befofh testing.

The flrst testlng time began w1tk§ a dlstrlbuta.on of
VA test booklets which were pre—arrapged in an alternate
forder. CV, CF, and EL test booklets,\e\companled by answer‘
sheets.: This pre-arnanged sequence of\test booklets was used
for the purpose of r?ndom asslgnment of éxudenés 1nto groups.'
Thus, when the first test was given, all students were then ‘
.grouped randomly, regardless"“&thelr sex: or any other

S~y '?l'ﬁ _"
criterlon. This proce&pre was convenlent and succeesful in

' terms of randomization. The proctor, then, reaq the general
J*instructiops to the clans, and asked the studentp to go on
‘ -"reading the specrfic instruotions.gn their test booklets.
*i'%fquestion perxod was given and followed by students writfhg

“\'
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the test. The second test, the na,!%ﬁé, was given when the

r3

first test was finished. Students received test booklets -
“under the same test-taking instructions. No general instruc-
tions were given at this time, and the students-ﬁereiaéked to
read the specific instructions on the teetcbooklets,fand

start writing the test afterkaﬁbther question period. The

RA test was answered on the same answpr sheets as used with

the VA test..'

After the first test session, stddents' nameés in each

class were recorded according to thelr groups\on eparate‘-
sheets. These llsts were glven to proctors at the second
testing time. There were two parts at this test SeSSlQn.‘
The flrst, for VA and RA tests, was carried out in the same
manner as that of the flrst se351on, except that, at this
time, test booklets were dlstfﬁbuted to students acccrdlng

to groups and names'on the lists. The VB and RB' tests were ;
given in the second part at two succe331ve tlmes, and were
answered on the same answer sheets.' These"tw§ltests were

‘t/’la

answered under‘the conVentlonal:methcd, 80 th@feﬁzere no

special 1nstructions. Studentslwere asked tolremjethe

o .
'.;speclfxc 1nstruct10ns=on test beoklets and started wdiging
a-test-after arquestioniperlod. I - B X

A Technxqpe for leferential Wei g ting
. 1tem gptions ]

The dlfferentlal welghtlng procedure used ‘in thls'

study was a szmple one 1f compared w1th those reported in the
7‘literature.n Hambleton e g (1970) uaed,two dlfferent ”f' e

'r" . , -"’J’:
.- - ‘ .
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PI, cedu;és; éne'resulted ftom a rather complex manipulation,
The other, which was similar to the technique in this

,
study, “was simpler. The second‘ procedure, in their study,

started with 22 experts rank-ordering for correctness the

" five itemtaptibns. The average rank among these experts was

IS

then obtafhed for each alternative, including the correct
anéwer. (The distractor with‘the second lowest rank was
weighteg three, and ;so on to the distractor with the lowest
rank which was'weighted zero. This procédure resulted iﬁ a
discrete weighting system for all item.op£ions from four, the

<3 .

correct answet, to zero, the least correct distractor, with

an equal value of one step apart.

The procedure used -in the present study started with

. ' \ ,
- 44 raters, a group of undergraduate and graduate students

taking courses in Educational Measurement at the University
of Alberta during the 1972-73 winter session. These students
. U :

were asked to rank order the four incorrect options for their

‘aegree‘of correctness, in both VA and RA test items. These
© .

_ ranks were then converted into weights,giving four to the

4

ﬁighest and so on down to one as the lowest rank. The average
weights‘amonglAIl 44 raters, for each incorrect;option wefe
then’obtainéd‘witﬁ the weight of five assignea?to>£he correct
answer. Thesegweighté were used to score answers undér the
éonvéntional feét-taking method. Opﬁion wéights‘obta;nqg by
this techniqug were hot discrete and‘varied ‘both among options. -
in the—sameriéem and achss'iiema. ~This system of'weightipg

seems‘more réasonableftpan the second one used by'Hambleton.
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et al. (1970), since the differences between option weights

reflect their varied degree of correctness. This was the

assumption underlying the differential weighting approach.

" The reliability of rating by the analysis of variance method,

using unadjdsted reliabilities (Winer, l§70, p. 283), was .895
for VA and .906 far RA tests, suggesting a very high degree
of agreementxgpong raters. \

Tables of raters by classes, and option weights for

each test, VA and RA, are given in Appendix A.

Scoring Techniques
Four different scoring techniques were used in this
study. They were applied as follows:

(1) ' Conventional Scoring (CVS Method). This scoring

, technique was used to score answers from VA and RA tests

under the Conventional‘Tes;ing and the Elimination Testing,
apd also all ahswers from VB and RB tests-. Unﬁer the Conven-
tioﬁal Testing, a correct answer was scored one, otherwise
inclyding omission was scored zero. Under the E;imination
Te;ting, an answer with all incorrect alternatives crossed
out wés scored one, otherwise inéiuding omissign was scored
zefo. -fhe total score was a sum. of item scores and no |
guessing formula was used; . _ ‘ ;

(2) Differential Weighted Scoring (DWS Method). This

scoring technique was used to score answers from VA and RA
: ‘ ) » » .
tests under the Conventional Testing. Each incorrect option
‘ N . .
had a predetermined weight obtained from the technique of

» 1
'
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differential weighting described above, with the correct
answer having a weight of five. An item score was the weight
of the option selected, and the total score was a sum of
item scores. o

(3) Confidence Weighted Scoring (CﬁS Method). This
LI ] i
]

scoring technique was used to score answers from VA and RA

tests under the Confidence Tésting. There were five scoring
functions used under this scoring technique. In all cases,
- the total score was a sum of item scores. The following are

these five scoring functions: '

{sijl Tij

2. sij2 = log rij; sij = 0, when rij =0
3. sij3 =1 - log |10 - rijl; i = 1, when iy = 10
, ‘
4. s.. = ./10
- ij, rl]/ .
5. s,. =12
ijg rij
where: si. is the item score for the 1th person and
] ‘jth item.
rij is the degree of confidence (in points) a

student assigns to the correct answer
(possible values run from 0 to 10).

log 1is the cormmon logarithm (base 10) .

z, is a normalized standard score of rjj on
ij the distribution of 11 possible valués of
rij; (see Table 2 for the method of norma-

. ‘lization).

>

(4) Elimination Scorlng,(ELS Method) . This scoring

technique was used to score answers from VA and RA tests under

//



TABLE 2

NORMALIZED STANDARD SCORE OF rij ON THE DISTRIBUTION
OF 11 POSSIBLE VALUES OF Tjj

Cumulative zZ.,. ..
1) vf F Proportion Tige
10 1 - 10.5 0.9545 ‘ 1.69
9 1 . 9.5 0.8636 -~ 1.10
A\
8 1 8.5 | 0.7727 0.75
7 1 7.5 ~0.6818 0.47
6 1 6.5 . 0.5909 0.23
5 1 5.5 ' 0.5000 0
4 1 4.5 0.4091 -0.23
Y o
. 3 1 3.5 0.3182 -0.47
2 1 2.5 , 0.2273 -0.75
1 1 1.5 . 0.1364 -1.10
y 0 1 0.5 0.0455 - -1.69

. ,
Values read from the table of normal distribution.
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the Elimination Testing. Each incorrect option crossed
out was scored one, and -the correct answer, if crossed out,
was scored -4.- Omissions were scored zero. An item score

] . .
was an algebraic sum of item scores.

Problems With the Confidence Scoring Functions .

-

Some discussions about scoring functions used in-
the Confidence Weighted Scoring method are needed to clarify
their characteristics. Two important points were considered
when using these functions in the study--the problem of the
value to be assigned to log 0, and the various possible
values of item scores from different scoring functions. The
problem of the log 0 value will be discussed first and followec
by the problem of item scores. =

A Pilot Analysis on the Value of log 0. When Shuford

et al. (1966) introduced the reproducible scoring sysfem iTto
the Confidence Testing approach, the logarithmic scoring
function, Qhey contended, was 'the only reproéucible scoriﬁg
function that‘depended solely on the probability assigned

to the correct answer. The funétion, however, had one
difficulty--the unbounded propérty of log 0 value.’ They

. “Suggested an approximate solution, a truncated logarithmic

.. funetion setting the value of log 0 at -1.- This function

was used in studies by Hambleton et al. (1970), and Rippey

(1968, 1970), with some minor changés in the form of the

3
function.

.In=this study, there were two logarithmic functions,
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one of which was a modified form of that suggested and used
in the literature but fhe other was original. Since the
problem of log 0 value could not be avoided, and its valqe
was likely to affect the distribution of test scores and
might result in different outcomes for the study, it was
contended that the‘problgm should be investigated and deter-
mined before any further analysis. A pilot analysis was thus
undertaken with answers from VA and RA tests obtained under
the Confidence Testing to examine the test reliability. The
second scoring function was u;ed in this analysis with thfee
different values of log 0: -1, -.30, and 0. The different
sets of possible itemm\scores are shown in Table 3.” These
score sets differed éniy on the first value. Réliabilities
of test scores (alpha coefficient) from the three sets of
possible answers were obtained by thé analysis of variance
method (Winer, 1970, p. 289). Results of this analysis are
shown in Table 4.

The aipha coefficients obtained from the use of
three different values of log 0 (Table 4) showed clearly the
effect of this problem on test scores. IA all cases, the.
results were consistently in favour of the 0 value. The
value of -1, hbwever, gave consistently higher alpha values
" than those ogtained usingfﬁhe value of -.30, except for the
second RA test. It is likely that the first possible score
set, tying the value of log 0 with iog 1, was the best one
among them. It was also assumed that the same résults woufa

be obtained if applied to the third scoring function.

=



46

.\
TABLE 3
wn THREE SETS OF POSSIBLE ITEM SCORES FROM
S DIFFERENT VALUES OF log 0
Values . ‘ =
of : Possible Item Scores, when rij o
log O 0 1 2 3 4 5 6 7 8 - 9 10
0 0 0 .30 .48 .60 .70 .78 .85 .90 .95 1.00

-0.30 |-0.30 0 .30 .48 .60 .70 .78 .85 .90 .95 1.00

-1.00 -1.00 0 .30 .48 .60 .70 .78 .85 .90 .95 1.00

TABLE 4 . . //,/)

RELiABILITIES (ALPHA COEFFICIENTS) OF TEST SCORES OBTAINED
FROM THE USE OF DIFFERENT VALUES OF log 0

Values VA " RA
of : : :
log 0 1st 2nd 1st 2nd
0 .711 .681 .669 .672
. -0.30 ~ .702 .660 ;665 | .658
-1.00 .705 : .661 .. 669 .648 . .
' , :
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As a result of this pilot study, the value of 0 was given
to log 0 in both logarithmic functions for use in the main

analysis.

Possible Iflem Scores from Different Scoring Functions.

Scoring functions under Confidence Testing, as shown in the
previous section, preseht one interesting characteristic and,
hence, deserve some discussion hé;e. '‘Table 5 shows various
possible item scores obtained from tﬁeir use, and
Figure 1 ig the plot of these scofes (§m) against their ranks
(m). By considering the plottéd lines, it is apparent that
each function has rates of increase between two successive
values that differ from the others. Among these functions,
only the first one appears as aS:traight line; all others

are in curves with different forms. This evidence ﬁ}ggests

that these functions do not give the same increment between
successive pdssibie scores both within and acrés$ functions.
To see éheir patterns more cléarly, Table 6 was cbngtructed
shgwing differences between two successive possible scores
(dn) obtained undér each function. These values (dn) were
thén plotted against their ranks (h) as shown in Figure 2.
Now, it is clearly seen that what was noted is true. Each
scoring fuﬁcﬁion has 'its typical pattern of possible score: -
increments. ’ unction 1 has a special pattern different from"
others with al} equal scbre incgéments resultiﬁé in a gt;aight
line parallel to the horizogtal axis. Otber-functions have - |
difgerent regular 6urves. It is noted that the irregulafifies
aépeaéing-at the beginnihg of the second line and at the end -

ot ‘:'} 4 . A
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'L‘éBLE 5
POSSIBLE ITEM SCORES FROM FIVE SCORING FUNCTIONS
X Fl F2 F3 F4 F5
Xq 0 0 0 mnw -1.69
X, 1 0 .05 .1 -1.10
X4 2 .30 .10 .4 - .75
X, 3 .48 .16 .9 - .47
Xg 4 .60 .22 1.6 - .23
X 5 .70 .30 2.5 0
X 6 .78 .40 3.6 .23
Xg 7 .85 .52 4.9 .47
&
Xq 8 .90 .70 . 6.4 .75
9 .95 ; 1.00 8.1 1.10
10 1.00 - 1.00 10.0 1.69
(
TABLE 6

DIFFERENCES BETWEEN TWO  SUCCESSIVE POSSIBLE
ITEM SCORES FROM FIVE SCORING FUNCTIONS

F1 F2 F3 F4 F5
1 [ o .05 1 .59
1 .30 .05 3 .35

1 .18 .06 .5 .28
1 .12 .06 .7 .24
1 .10 .08 .9 .23
1 .08 .10 1.1 . .23
1 .07 12 1.3 v .24
1 .05 .18 1.5 .28
1 .05 .30 1.7 .35
1 05 | 0 1.9 .59
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! of the third line in Figure 2 are results of giving the

. value of 0 to log 0. These irregularities will not be

o 51

J

considered here.
The differences among the possible score increments
resulting from the use of these functions have significant

meaning to test scores and may affect test characteristics. \&>

More consideration is needed to understand the underlying

1 4

B ]

meaning and make use of their merits in appropriate ways.

The following is a summary of .findings about these functions

‘read from Figure 2.

-

Function 1. This function makes use of the points

of confidence assigned to the correct answérs without any
change. All possible scores are then linearly related to
the given confidence levels. When possible points of con-

fidence are in the form of natural numbers frbm 0 to 10, the

a ’

increments between successive values are constant, i.e., all

!

equal to one. In terms of assigning scores’.at¢cording to
personal confidence, it means that this scoring function

gives an'equal increment of reward to equal increments of
confidence level, no matter how high or low- the confidence "

L3
.

. level is. B f : s

Function 2. This funétion, and‘éll the following,
s oA
changes possible points of confldence into another serles of

values.- Thls conventlonal logarlthmlc functlon glves a -
decreaslng ;ncrement pattern, the hlgher the poxnt of c6n-

fidence 1s, the amaller is the score 1ncrement - In terms of

-assigning scores according to personal confldence, this
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scoring function gives a high increment of,reward to a low
.oonfidenbe level, and gives a low increment of reward to a
digher confldence level. The score increment varies
inversely with the confidence level.

anction 3. Functions 3 to 5 were original to this
study. thction 3 is logarithmic and was purposely designed
to be complementary to the conventional logarithmic one in -~
terms of p0551ble score increments. It gives an increasing
increment pattern; tbe higher the point of confidence is,
the larger is the score increment. This function gives more
reward to high levels of confidence. The score increment

o

varies directly with personal confidence. in the correct

_answer. —~ ~

Function 4. fgis quadratic scoring function behaves

in somewhat the same manner as the third one. The difference
SEtween them is the pattern of increment. The score increment
in this function increases faster than that in . the former one.

Function 5. This function 1s likely to glve a com-

promlseé between functions 2 and 3, the two 10gar1thm1c
functions. It glves both decreaSLng and lncreaSLng,lncrements.
At‘tbe low?r part of the confldence dlstributlon,fthe incre--
U“ment decreases. when the confidence level increases, and then
reverses at tbe hlgher part, with the turnlng point at the
median. ThlS functlon gives more increment of reward to

confldence levels at both extremes.

Consxderatxon of these scorinq'functions leads one

to realize that they represent four dlstinctive scoring

.

K Y . g
cult e T : R -
: .
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, 0 s
on score increments as their main character-

istic. Since all scoring functions used in this study with

thefconfidence—weighting.test-takinq approach depend entirely

o

on the points of confidence assighed to the correét optioqﬂ”

these score increment models are also dependent upon this

limitation.

The following are a presentation of these models

in mathematical form:

Let x,, Xé, x3,".,., x,  ~ be possible itefm scores from
R . . ) ' . the-lowest to the hlghest
values,
- : Yyr Yo Yyo ceer Yoo be equally spaced points of
: : confidence assigned to the
. correct answer, from the lowest
“to the highest values, and
'dn = X4l " Xm be the difference between .twd
. successive possible item scores.
Then we have the following four models:
Model 1r Constant Increment Model
; xm.; £(yy)
and '
ﬂdn S dn+l ' T e ;L
' ThlS model gives- equal dlstance ‘between typ succe831ve

,posslble 1tem scores when the palnts of confidence 1ncrease

{—-*’ @qually. “ Function 1 is one "scoring functlon based on thlS

- model., - ,
| ~ MddéllZ: Decreqsinngncremént Model ; ‘1“ : ‘N\\\\
“, | ="£(y,) - - o
and E
U dy > dpyy °
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This model gives decreasing distance between two
.successive possible item scores when the points of confidence
increase equally. Function 2, the conventional logarithmic

function, is one form based on this model.

Model 3: Increasing Increment Model

xm = f(ym)

(in < dn*f-l

v This model 1is complementary to the second one, and
gives_increasing distancé befween two successive possible
scores when the points of confidence increase equally.
Functions 3 and 4 are among possible forms based on this
model.’ ‘

Model 4: Normalized Increment Model

| g = £y

and
me\N(O, 1) ,‘ . ,
This model gives a normal distribution of pessible

itezJFcores when the points of confidence increase equally.
n

tion 5 represents the use of this model.

Fu

]An innovation in this study is the analysis of the
theoretical models underlylng the scoring functions. The
first two models underlie scorlng %unctlons used in prev1ous
studies. Models 3 and 4 and the scorlng functions based on

them are unique to this study.

\. The analysis of the models was undertaken on the
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assumption that the different scoring functions woulé
affect test scores in different ways,’pariﬁculgrly their
reliabilities and validities. These latter factors are the
main concern of this study. | )

o)

School achievement scores used in this study were

School Achievement

obtained from three subject~areas: /Langugge Arts, Mathematics,
and Science. An academic average was also computed based upon
four subjects including the above three and Social Science.

" Marks from schools were obtained in three different forms:
letter~gfades, stanine-grades, and raw scores. Since marks
from the same subjects had ‘to be combined into the same set,
each was standardized using the mean and standard deviation

of each school group for éonversion.A A frequency distribution

. i

for each school group and each subject was constyxucted before
standardization. The letter—grade system needed special
| LN N

treatment to fit into this table. These grades were first

i

ch?nged into numbers anﬁ the numbé:s were then used to

/

/
construct the fréhuency distribution. Table 7 shows the
numbers assigned to letter-grades before further treatments.

Four sets of standard scores were then obtained by

A

the procedure described aboye_within each group; thus there

L

were 12 sets of school achievement criteria. These scores

i3 ca " P
were used in the main analysis to provide test validity..

\ /, - N ) if ‘ , * .
bYata Obtained to Test Hypotheses ‘o

.
¥

The design and procedures described in previous



TABLE 7

NUMBERS ASSIGNED TO LETTER-GRADES FOR STANDARDIZING

, Grade , " Number
A 11
A- 10
B+ . 9
5 . B 8
B- 7
C+ . 6
C 5
v c- ' 4 -
D+ 3
D 2
D- = 1
‘F 0

sections were carried on to obtain the following data:

The First Test Session. Eighteen sets of.data were

gathered from this session, nine for each VA and RA test.

_They were:

»

(1) Two sets of scores from sach test under the Con-

ventional Testing, one by the Conventional Scoring and Ehém'

othei by the Differential Weighted Scoring.
4 ’ ; . , |
(2) Five s7f5'of scores from each test under the Con-'

fidence Testing jusing the five scoring functions.
r
(3) Two sets of scores from each test under the Elimin-

ation Testing, one by the Conventional Scoring and the other

by the_Eliminatfoﬂ Scoring.
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The Second Test Session. Twenty-four sets of data

wereAgathered‘at this time. Eighteen of them were the same as
obtained from the first session and six other sets were
obtainéd from VB and RB tests, two from each group.; Scores
.from VB and RB tests, though tested and scored under tpe

same methods, were recorded separately by group for the ‘

purpose of analysis within group. Thus six score sets were

gathered rather than two.

Achievement Criteria. Twelve sets of achievement
scores ﬂs{ghgbtained and recorded in standard score férm by
the procedure previously described. There were four sets

for each group.

e
Summary of Testing Design and Data Sets 0o v

To give an overall view of the testing design and
data sets gathered in this study, Tables 8 and 9 were con-
structed. Table 8 shows the testing and scoring methods for
VA and RA tests at both test sessionsl As reported previously,
there were initially three tesf-taking me thods énd four '
scoring methods used in the study. Tableb9 shows all déta
sets included in the analysis, classified by tests, testing

times, and groups. Achievement scores recorded from schools

were obtained by conventional. examinations so no scoring

method was specified.

Statistical Hypotheses

v

The main purpose of this study was to examine test

reliability ahd validity as-indices of the effectiveness of

{
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TABLE 8

TESTINS\DESIGN FOR VA AND RA TESTS AT
" BOTH TESTING TIMES

-l

\ ' : Test-Taking Method
Scoring Method
. cv CF EL
CVSs * - *
DWS - * - -
. — * -
CWS| g
ELS - - *

different testing and scoring methods. The following hypo-
theses were tested:
(1) The coefficients of internal consistency (alpha

COEfg.iClent) krom test scores undeér the experimental test-

taking and scoring methods should be ¢onsistently hlgher than
those obtained under the conventional methods.

(2) The coefficients of stability (tesy¥retest reli-
ability coefficient) obtained from test scores under tﬁe

experimental methods should be consistently hidher than

those obtained under the conventional methodé\\\

. (3) Test scores obtained under the experimental methods
should be more valid, with respect to external criteria, than

those obtained under the conventional methods.

Statistical Techniques -

Statistical analyses used in this study cqpcernbd

-

the fo{léwing computations:
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A SUMMARY OF DATA SETS IN THE STUDY
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dfoup
Test .
Session Test CcVv CF . EL Total
VA CVS CWS,_ | CVsS 9
’ DWS ELS
1st gession .
RA cvs CWS,_g | CVS 9
DWS ELS
VA Cvs CWS, _¢ | CVs 9
DWS ELS
i RA CVsS CWS,_ | CVs 9
2nd Session :
DWS ELS
VB - . CVSs CVS CVsS 3
J RB CvVsS CVSs Cvs 3
» / .
Language * « . 3
, Arts -
School A
Achievement Mathematics * * * 3
Science * * * 3
Academic
Average * *
Total 14 26

(38 .
Signifies data obtained from schools.
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(1) One-way analysis of variance with repeated
measures to obtain internal consistency reliability (alpha
coefficient) of test scores, i;g;, adjusted reliability
(Winer, 1970, p. 289), and reliability of ratings, i.e.,
unadjusted reliability (Winer, 1970, p. 283).

(2) Product-Moment Correlations, for test-retest
reliability and the validity. - |

(3) Tests of differences between P, and P, using indepen-
dent samples, for validities and test-retest reliabilities
between groups (Glass & Stanley, 1970, p. 311).

(4) Tests of differences between P12 and P13 using

dependent samples, for validities in the same group (Glass & ~

Stanley,ll970, P. 313, and Oklin & Siotani, 1964).

(5) Tests of dif%erences between P, and p;u using
dependent samples, for test-retest reliabjilities in the same
group (Oklin, £967,‘p. 113).

(6) Tests of differences betweenrélpha coefficients

using independent samples, for alpha coefficients between

groups (Feldt, 1969). ‘ v



CHAPTER 1V
RESULTS

The contents of this chapter are grouped in two
main sections. The fifst section deals with the reliability
of test scores. Two types of reliability were obtained in
this study: internal consistency in terms of the alpha
coefficient, and test-retest reliability. These two cases
will be treafed separately since their characteristics are
rather distinctive. The second section deals with the
valiéity of test scores. Twovtypés of criterion scores
were uséd: school achievement based.on Language Arts,
Mathematics, and Science; and'aptitude test scores from
vocabulafy and mathematics apfitudé tests. The first part
of the valiﬁity section dea}s with validities of tast scores
under different scoring methods when school achievement is
the criterion. The second part examines validities with
respect to aptitude sdores. Exnally, there is a discussion -

o () \

of the entire validity problem.

In all cases, the results within each group were
examlned first and then a comparlson was made across
groups among values chosen as the best from the. f1rst stage
including those from the conventional method. The test

scores and results obtained from the initial test session

were used as major indicators of the effectiveness of the

L4



experimental techniques. Data from the sécond test
session were used mainly for test-retest reliability and
as éupporting evidence for the initial results.

The following symbols are used in all tables in
this chapter:
‘VA = Vocabulary Test, Form.A
¥4 - Mathematics Aptitude Test, Form A
ﬁ = Vocabulary Test, Form B
RB = Mathematics Aptitude Test, Form B
CV = Conventional Testing Method |
CF = Confidence Testing Method
EL = Elimination Testing Method °©

cvs, = Conventional Scoring Technigue
under the Conventional Testing Method
CVs, = Conventional Scoring Technique ﬁnder thé
Elimination Testing Methodv
DWS = Differential Weighted Scoring Technique
under the Conventional Testing Method
Acwsl_s = Confidence Weighﬁed’Scoring Techniqug,
functions 1 to 5, under the Confidence
< Testing Method

ELS = Elimination Scoring Technique under the

Elimination Testing Method ,
: «

>

Language Arts

Mathematics

R

SC = Séience

AV = Academic Average o



63

Reliability

Coefficient of Internal Consistency

Coefficients of internal consistency, i.e., alpha
coefficients, were obtained by the analysis of variance method
(Winer, 1970, p. 289) since this procedure could be applied
to all of the different scoring techniéﬁes used in this study.
Because there was no procedure available to test the signi-
ficance of-a difference between two alpha values within the
-same group; the comparison among them was made on the basis
of their manifest values and the consistency of the results
acposs tests. A comparison of alpha values across groups was -
made ﬁy a procedure suggested by Feldt (1969). 1In all cases,
critical\valueé for.significant difference were thbse for a

v

two tailed test. |

Conventional Testing Group; There were two scoring

technigues used under this t?sting method: Differential \\<
Weigﬁted»Scoring and Conventﬁpnél Scoring. Alpha coéffi- ’
ciehts’obtained from test séé?es under these scoring techni-
' ques are shown in Table 10. ’2 o A |
The results in Table 10 indicate that alpha coef- l
ficients of test .scores jobtained under the DWS technique were
consistently hlgher thap those under the CVS1 technique. |
However, since tl;e CVSl tegm.que was used as a baseline for
all comparisons, valuesg from both the DWS a‘F szl techniques
wére retainedffor further qomparfions across groups._} o

' ‘ = & , o e
‘lp Confidence Testing Group, Five scoring functions,

oo e T B .
| . 4 y ‘. i i
? . . .



TABLE 10

ALPHA COEFFICIENTS IN CV GROUP
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Scoring Technigte
Test
' DWS Cvsy
VAl .671 .627
VA, .739 .673
RAi .709 .596 -
RA, . o .736 .639
Y , TABLE 11
ALPHA COEFFICIENTS IN CF GROUP a
Scoring Technique
Test I : -
CWS cws, CWS, CWS , CWS¢
: VAl .743 | -711 .765 .774 .740
va, 722 .681 %9 | .77 .718
RAl' .691 .669 .709 .715 . .692
RA2 .695 672 .714 T .720 .691
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labelled CWS1 to CWSS, were employed with the tests given

to the Confidence Test%ng group. Alpha coefficients obtained
from test scores uéing these scoring functiopgs are showﬁ in
Table 11, Table 12 shows the rank orders of these values
frdm the highest to the lowest within each test.

Table 12 shows that the rank orders of all five
.S

scoring functions were very consistent across tests. There

wés only one exception, RAl, where alpha values ffom the CWSl
and.Cws5 changed their ranks. 1In all cases the alpha values

. »
4 were highesty,, those under the CWS, ranked

second, and values from CWS2 were lowest. Alpha values from

the CWSl and CWS5 functions may be coﬁsidered as ranking

under the CWS

7

thifd and fourth respectively. Since the alpha values under
the Cws4‘and CWS3 were cdnsistentlx high relative to all
others, these values were retained for further comparisons
acfbss groups, i.e., there were two scoring techniques chosen

from this group-for further study. T #ﬁ! ®

Elimination Testing Group. -There were two scoring

techﬁiques used with this testing method: Elimination_Scoring
and Convéq"bnal Scoring.{ Alpha coefficients obtgined from
test scoFés utilizing these téchniques are shown in Table 13.
The CVS2 technique ga;e consistehtly'h;gher yalnes thah‘did
the ELS technique in all tésts.‘,H0wevér, since the ELS
technlque is one of the dlstlnctlve technlques used in this
study, vaqus from both the ELS and CVS2 technlques were
retalned for further comparlsons across groups.

-

§¢cqmparison of‘Alpha Cbefficients‘Across Grougg.’iAs
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RANK ORDERS OF ALPHA VALUES FROM THE TEST
Scoring Technique -
Test ’ -
CWS, CWs, CWS, cws, CWS,
va, | 3 5 2 1 4
VA, 3 ~ 5 2 1 4
RA. . 4 5 2 1 3
1 b
RAz‘ 3 5 2 1 4
TABLEf13
ALPHA COEFFICIENTS IN EL GROUP
" Scoring Technique- )
" Test . -
ELS cvs
oo T2
VA, .647 .741
VA, .689 .753
RA, .565 .602 .
RA, .640 © .670
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a result of the comparisons within each group, alpha values
}rom Six scorlng technlques were retained for comparisons
across groups. These were: .the DWS and CVSl techniques 1n,
the CV group; the CWS4 and Cwsé in the CF group; and the ELSl

and CVS, techniques in the EL group. Alpha valueS obtained

2
from these techniques were compared within each test, VAl and
RAl, using a test of significant differences between two

alpha values suggested by Feldt (1969). The values from va, ’
and RA2 tests were not considered here sinee test scores from
the second test session were obtained for the‘purpose of test-
retest.reliaeility..'

Since‘the groeedure for t$§ting the significance of
differences be%weeh two alpha values made use of the F dis- -
.tribution and the problem was concerned with a two tailed
test, the probabilities of the cfgtical values:of T at .005
and .025 levels were doubled to mdke'the probabilities for
the present test .01 and .05 respectﬁely. The degrees of
freedom for 1 ‘tests were. between 300 and 350. There was -
no F table t:§§ gave degrees. of fqgedom in this neighbourhoéd.<
The critical valuesiof F used in these tests were calculated
for each pair of the degrees of freedom. These values, with
thelr degrees of freedom, are shown in Table 14. When using
these cr1t1ca1 values, the first degree of freedom is that-
of the group, w1th the 1arger valug of alpha in the comparlson.
Results of - these tests for VAl are shown\ln Table 15 and for

RA .

1n_Tab1e 16. B N ’ S ,
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4
.~
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CRITICAL VALUES OF THE F-RATIO WITH DIFFERENT DEGREES OF
FREEDOM FOR TESTS OF DIFFERENCES BETWEEN ALPHA
COEFFICIENTS ACROSS GROUPS

N .
g = T *
Comparison Degreées of* F-ratio at F-ratlio at
L - .
"Groups Freedom .05 level .01 level
CV-CF 345,347 1.2350 1.3199
CF-CV 347,345 1.2351 1.3201
CV-EL 345,333 1.2380 1.3242°
N \ ‘
EL-CV 333,345 1.2375 1.3234
CF-EL 347,333 1.2377 1.3238 .
EL-CF 333,347 1.2371- 1.3228
*
> which has a larger value

d. f. l is always fram the grou

|

of alpha coeff1c1ent in the Q)mparlson. .

!

e



TABLE 15
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F-RATIO OF COMPARISONS OF ALPHA COEFFICIENTS FROM VA1

" BETWEEN SCORING TECHNIQUES ACROSS GROUPS

Scoring DS s WSy Cwsy FLS Vs,
Techniques| (.67084) (.62718) (.76535) (.77371) '(.64712) (.74188)
* %k K *
DWS - + 1.4028°  1.4546 - 1.0721  1.2752
** *x %k *x %k
cvs, - 1.5888  1.6475  1,0565  1.4444
| o "
¢ oy - + 1.5039  1.1000
*x LE.:
oW, - 1.5594°  1.1406 -
&
FLS - +
ovs, -
TABLE 16

F-RATIO OF COMPARISONS OF ALPHA COEFFIQIENTS FROM¢ RA;
BETWEEN SCORING TECHNIQUES ACROSS GROUPS

ELS  CVS)

. Scoring DWS .~ CVSy CWS3 CWS,
Techniques | (.70893) (.59590) (.70857) (.71493) (.56462) (.60152)
. . R *k *k
DWS v 2 4 a4 1,002  1.0210  1.4958  1.3680
SRR 7 G ey *%
V5 » - 1',-\3_»(3_634, 1.4175  1.0774  1.0M1
o S L kw T e
WS, - + 1.4939  1.3673
ot = : : . } % ek
Cows, . | - 1.5273  1.3978
ELS - +
. ’ a ’
S T F
L 1

. significant at .01 level.
} fnotest available. o

*x - : "
significant: at .05 level,
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To gain a more meaningful picture of the results
~from these two tables, the information with respect to the

significant differences are presented schematically as

follows:
VAl Test
- CWS4 CWS3 CVS2 ELS. DWS CVSl
RAl Test
CWs CWS DWS CVs CvVs ELS€§
4 3 1 2 , /

/

/

) /

.Scoring techniques underlined by a common line do .

not differ from each other; those not underlined by a common

line do differ. 1In this case, techniques from the same group,
* . _
e.g., the DWS and cvs, are from the CV group, are als¢o under-

lined by a édmmon 1iné since there was no test for the
differences between the values'.from these techniques.

The results of VA, test show that, among six values

1
\ .
-of aipha coefficient, those from the CWS4, CWS3, and CVS2 are

significantly higher than those from the ELS, DWS, and bV&l.

The results of RA, test are similar. The alpha values from
s ! .

1 .

the CWS,, CWs and DWS are significantly higher than those

3'
‘from the CVSl, Cvs

-

,+ and ELS. 1In both tests, the alpha

coefficients from the CWS, and CWS, are higher than others

L)

inéludin;;the valﬁés from.the typical conyentional scoring
tecﬁniquef, thé CVél. Thus the resPlts from these two tests "
indicage-that thé'cws4 and CWS, prévide the-Fostireliaﬁle | |
'tgsf}scores_in‘tqrms of the interﬁal_consistency.

Pl . . < - ‘ P
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Summary of 'Results

In thdis section, the focus of the study is on the
selection of the scor%pg techniques which provide test scores
with high internal consistency in terms of their alpha
coeffjcients. A comparison among the alpha values was made
within each group and then across groﬁps. It was showﬁ that

the alpha coefficients from test scores Jnder the CWS4 and
v S

CWS., techniques from t CF group were higher than those values

3
under the other techriiques includiﬁg the CVSl, the typical
conventional technique. The analyses show no distinction
among the alpha values from @he DWS, Cvs,, ELS, and CVS,
techniques. Thus, the results indicate that the cwé} and CWS
experimental techniques prpvidé more feliable test scores
"innterms of the internal cénsistency than does the conven-

Al

tional technique.

Test-Retest Reliability

L]
Test-retest reliability was red usihg a product-

moment-éorreiation between -test scores from e fifst and\
the second test sessions with eayh;SCOring tecﬂ%iQue. Tests
of the significance of differences SetWeen two-Efs;wepe avail-
_able for'both @Qpendent'and independent cases., A procedpre

»>- «

suggéstéd in Oklin's article (1967, p. 113) was used‘for r's

3

¢ " [

in the same group, and Flsher s z transformatlon and test was

used for '8 across groups (Glass & Stanley, 1970 p. 311).

In all cases, the critical values used were for two tailed

©

tests. A .- A

"
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Conventional Testing Group. There were two values

£ A

of test-retest reliability for each tei§, one for test scores
under the DWS technique and one under the CVSl technique.

Table 17 shows tnese values and results of a test of signi-
ficance of the difference between each pair.

TABLE 17

TEST-RETEST RELIABILITIES IN CV GROUP

Scoring Technique
* Test —
DWS cvs, z
L
VA .620 .680 1.0009
~»

RA [ - .530 .607 1.1646 .

i There were no significant differences between

reliabilities under the different sgoringvﬁfchniques,

However, the CVS1 technique provided higher values than did

-

the DWS technique in both tests. These reéglts are different °

»

y, from those obtained using alpha coefficients. For the pur--

1

pose of a comparison across gro'the reliabilities under ,

the CVSl technique wére'retaineé for further study.
- i

: (
Confidence Testing Gyoup. Therg were five values °

of test-retest reltability for each test resulting from the

* +

r use of the five scoring functiomrs in this g?oup; Table 18

AR

: : : { _
shows these valuyes, and Tables 19 and 20 show the results'
'( - . . . [ . B ’ . s ’
of tests of significance of the differences between reli-

- . ¢

abilities using the different scoring func

A . . 7 \ -]
L] ’ : Lo - o . - -
. 4 T - o
: . I w
e - 4
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TABLE 18

TEST-RETEST RELIABILITIES IN CF GROUP

Scoring Technique
Test
CWS WS, CWS, CWS,, CWS ¢
VA© |©  .764 .715 T .792 .797 .753
RA .669 .648 .684 .688 .667
L ]
) ~ 4 .1‘ O
TABLE 19

RESULTS OF COMPARISONS OF TEST-RETEST RELIABILITIES
- OF VA TEST SCORES {TABLED VALUES ARE z's)

/ »

Scoring * CWs - CWsy . CWs3 _’ CWsg4 - : CWSsg
Techniques (,764) - (.715) T (.792) . (.797) - (753)
; v
WS, | ' - 1.0236 ) ' 0.6965 °0.8069 0.2429
WS, - ' - '; © 127407 1..9000 0.7772 b
oS, - . .- 0.1268  0.9199
ows, -_‘ ' o | , - 1.0615
. oW, . z ' ‘




TABLE 20

RESULTS OF COMPARISONS OF TEST-RETEST RELIABILITIES
OF RA TEST SCORES (TABLED VALUES ARE z's)

74

Scoring CWSI CWS» CWSy CWS4 CWSsg
| Techniques | (.669) (.648) (.684) (.688) (.667)
cws | - 0.3475 0.2591 0.3315 0.0337
° cws, - 0.6145 0.6914 0.3134
cws, - 0.0705 0.2942
cws, - 0.3678

cws, -

-~

There were no significant differendes among the

reliabilities obtained using the:different scoring functions

-

‘for both VA and RA tests, However, since the purpose of

'  this comparison was to cRpose the one that provided the

~
~

highest reliability, a ramk ordering of these value$ was
used to make the selection. Taple 21 shows the rdsults of

N

ranking the reliabilities from the same test. -

- | TABLE . 21

-

4 RANK ORDERS OF RELIABILITIES WITHIN EACH TEST

~ , ' 'Scoriqg Technique
Test %

CWS, " CWS., o] CwWs, " CWS CWS
R 1 2 | 3 Th e 5, .
. VA 3 5 2 1 4- ")
Y - ~ [) V-
RA 3 5 2 1 ] o4 .




The results in Table 21 show perfect agreement

between tests. The reliabilities of. the CWS4 ranked first

2

result was consistent with that for the alpha coefficients.

and so on to those of the CWS which ranked last. This

The reliabilities of test score;{bnder the CWS4 and CWS3

techniques were thus retained for further comparisons.

.

"Elimination Testing Group. There were two values of

. _
test-retest reliability for each test, one for test f5cores
under the ELS technique and one under the Ccvs, technique.
Table 22 shows these values and results of a test of

A}

significance of a difference between each pair.

TABLE 22

TEST-RETEST RELIABILITIES IN EL GROUP

- e
. . Scoring Technique
. Test - -
. _ _ELS CVS z
VA .671 ..663 0.1494
‘QA .599 .589 0.1469

Thére were no. significank differences between

-

rellabllltles under the dlfferent scoring techn?iies.; This

LN

result was the same as.ln two prev1ous groups. ere was
)
4also a con81stent 1ndicatlon that one technlque, the ELS,
“a . (
prov1ded hlqher rellabllltles than a;a the other, the CVS2

- K
Therefore, "the’ fellabllitles under the ELS technlque were

not . the

_retwor further comparlsons. ' Thls result wj:'"'_‘ - the

- same ag lnﬁthe case of the alpha coefflcients._~

v '

S R . . o
r : , ' : =
v N ~ . i

.

v

4
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A Comparison of Test-Retest Reliabilities across

Groups. As a result of compariSj9A~Within each group,
reliabilities from test Scores under four scoring techniques
were retained for this comparison. These were: the CVSl
technique in the CV group, the CWS4 and CWS3Ain the CF group,
anq the ELS technique in the EL‘group. Reliabilitie; of

test gcores under these scoring techniques were compared

‘within each'testy f significance of the differences

-

between each pair of values whs made using Fisher's z trans-
formatien and test (see Glass & Stanley, 1970, p. 311). Table

.a . ) LI
23 shows the results from the VA test and Table 24 from the

Ra test. /7

RESULTS OF C®MPARISONS OF TEST-RETEST RELIABILITIES OF VA
TEST SCORES ACROSS®FROUPS (TABLED VALUES ARE z'sh-
"t O T : : -

TABLE 23

1l

- .‘ :‘Q‘ - T
Scoring . cvs, . CWs, ) cWs, ELS . .
Techniques (.680) ©{.792) (:797) (.671)
' o xk * ‘
CVS, - 3.2394 ~  3,4230 0.2206
C ‘ h + . . ek
CWS, _ .- 0.1268 . 3.4313
. ‘ . - Y ‘ . . :,'**
CWS , © . o - 3.6132
e  _ELS | -
. g “)
* & 3 . ~. A a ’ f N .-
. Significant at .01 level. L ' e ¢

" .+ z's value obtained from the Comparison ‘within group. .

._‘,.'_ .

a3 o Results of fhe,test.of“differenceé in the twoe tabﬁés
~ X . T . B : ¢ . P +
'~ were not quite the same. Reliabjlities from the VA test !

y -
o

¥

[
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TABLE 24

RESULTS OF COMPARISONS OF TEST-RETEST RELIABILITIES OF RA
‘ TEST SCORES ACROSS GROUPS (TABLED VALUES ARE z's)

Scoring CVSl CWS3 CWSy4 ELS
Techniques (.607) (.684) (.688) (.599) ;
cvs, L 1.7312 1.8361+ 0.1557
cws, - 0.0705% 1.8716
cws, ' - 1.9756"
ELS v -
x ~ : * N
Signigifgﬁith‘wos level. * s

+ . . . . ’
z's value obtained fromgthe comparison within group.

o L} .
~ to- - 3 i »
&
5

scores differed from eech other more than did reliqbilities
’ . Il ,

from RA test scores./ To gain a more meaningful piéturegof

) : ¥ - {'
these resuhfs,_the following summary of information was made:

Y

— 5' A o
VAT -
VA TeSt . d . T 1", 34
2 . o
A s "‘ ("P
CWS, CWS, CVS, 'ELS .
. o
y ',%é;?eéﬁgw
, ?’Q i’é#l,ﬁ,{x N F!b > .
=l P 8.4 CW% ELS \
. ‘\' o ‘/4- SN ‘;’é . ::‘l 4 .
— ’ S b i, vy ‘ ’ . )
ST T .‘lf T

In the above schemes, écorlng technlgues underllned

by a -common- line: do not dlffer from each‘bther, and those not

underllned by a commOn line do differ. It 13 ev1dent that

3

the reliabi}ltles of test scores under the CWS4 and CWS3 'g '
e technlques were, in ge ral h;gher than those under the ‘ &

a
P . Lo . -
- L e g . .y - *
E . Y . . .o .

.

. B : . o . A .
N \ . RN P . -
. /o R B = e -
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8

CVSl and ELS techniques. The reliabilities under the ELS

technique were, likely to be the lowest. " The result that the

CWS4 and Cws3 techniques provide’tesq'scores more reliable

than do the other techniques was the same as-in the case of

-

the alpha coefficients.

Summary of Results

b

The purpose of the study in this section Qaé’to

select the scoring technique which provide test scorés with

@ <

highest test- retest ‘reliability. A comparison among the

reliabilities was made within each group and then'across-
. ‘ .

groups. The results.we:e consistent with the alpha coeffi-

‘cients.. fThe results show that the CWS4 and CWS3 techniques

a

"provided more.reliabie test scores than&iid the other tech-

niques used in this study. Since the cv | technigue was the
P ¥ v -

typical conventional technique, the results also indicate

that the CWS, and CWS3 are better'techniqUes.th.terms of

4
‘the test-retest reliability than the conventional technique.

“-’Val?dity B

-
. e 83

L There wexe two types of crlterla used in the study )
[
of the valldlty of test scores. Th y were: School Achleve.

ment and Aptitude Test Scores._ It!was suSpected that test s
scores under the?expefimental techniques would correlate

‘ _dlfferently with different types of crlterga. For th1s ’
._.T.‘.n-.._l Py ‘
reason, the results of the analysxs were grouped according ,
- -'m P '
to types of crlterlon scores- _the-valldrty;wzth School

) . SRR
¢ . . . . .
. . . . i R »
- I3

ey e
a4 L. . v . ot T . , . R
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Ac%ﬁevement, and with Aptitude Test Scores. Tests of the
»‘ddfferences between validities w1th1n the same group were
,'done by a test of the d1fferences~between two correlations

with dependent samples (éée Glass & Stanley, 1970, and Oklin

&‘Siotahi; 1964). 'Tests of the differences between validi-

ties acrdssigroups.were done. by using the,Fisher's,g trans-

’ formetic;n'and test (Glass & si;anley, 1970, p. 311). It is
"‘btnoted that the significance of the difference between- two
validities within the same group depends;not only on the

two values but also the correlation between test scores.from
which the validitiés are obtained. Thus, the same  diffeérence

0

e does not necessarily mean the same level of significance. - In
/

all cases, the critical values used were .for two tailed tests.

s ¢ . . N A . v - <
School Achieyement Scores as Criteria

a

.School Achievg%ent scores used in this study were
. obtained from three subjects: Language Arts, Mathematics,'

‘and Sc¢ience. An acadpmic average was also obtalned and used

for test valldlty cal ulatlons. There was no ev1dence to
show how reliable'thes ‘scores were, ‘gsince t ey were collec—

ted and recorded by sc ools in terms of totall scores. i?

a; ‘P » ’-I

4 -
However, awcon51deratlon on 1nter—correlatlons auong these,

q

'“fscores w1th1n each group suggest ‘that they were reasonablen

crlteria for thzs study. Table?qzs 26, and 27 show xnter— .

correlatlons among the four scores w1th1n each group. i
= Loy :
& Resﬁlts from these tables 1ndicate the same pattern

-\

- of 1ntercorrelatlons ameng the three groups.‘qﬂests of the -

L@ C e o - L

T g ) ) . . PN o . . . o , . '

),,,i

|



TABLE 25

INTERCORRELATIONS OF SCHOOL ACHIEVEMENT

. SCORES IN CV GROUP

80

Subjects LA MA sC AV
n .

. LA - N sss .604 ;799
MA - -.710 77 825
sC ‘ - .838
AV ' -

’d

' .1’. ‘( /
’ )
TABLE 26 |

INTERCORRELATIONS OF . 'SCHOOL ACHIEVEMENT
SCORES 1IN Cr. GROUP .

<

. — . —
 Subjects LA  MaA . . SC AV

LA T - .595 .608 795

MA - - gR 835

sc : - 851

AV - e~

i
( 'TABLE 27

¥

INTERCORRELATIONS OF SCHOOL ACHIEVEMENT
' SCORES IN EL GROUP-.

- . Cf; .
Subjects | LA | ¢ MA s l _
¢ . LA Al e - .622 611 .817
. mMa - - .. 680 .811.
sc. - 820.
ay Av \\;‘ RS
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differences Emong the correlations using the same criterion

across groups were also made using Fisher's z transformation

‘and test (Glass & Stanley, ;9%p£ p. 3%4}. No statisticaliy

significant differences were obtained. Jh@ evidence suggests
« v

the comparability of these three groups in terms of school

achievement and indicates that these achievement scores

could be used as. criteria for any of the groups.
I - . K ]

The following are the study of the'validitiesvof VA
and RA test scorgs under each test-taking method when school

X

- . i . : .
achievement scores were used as criteria. Tests of the

M

differences between validitiesvwithin the'seme group were‘¢
%

A9

done by a test of the dlfference between two correlatlons
_.with dependent samplgs (see Glass & Stanley” 1970, p. 3t3,

and Oklln & Siotani, 1964) ‘ !' »”

[ -7 °
\L/' . Conventional Testing Group. Table &8 shows the .
» | .' o o
validities of test scores under two scoring‘techniques,/the
. 7 ' ’ )
. " s - | 4 . . 2 .
DWS and the CVS.. Table 29 shows the results of tests ﬁfi -

1

the ‘differences’ between velidities of the ‘same test under

‘different scorfng‘teéhniques v o o/

v
-

Only two values from VA test stores agilllille ,é#atis-. I
: o ) S

'tlcal 51gn1f1cance, but all were 51gn1f1can-l
. -

RA test scores. Slnce all 31gn1£1cant dlfferenee”tiere int_
favour of the vallditles under the Ckﬁl technlqug, it was. ) /
Iev1dent that the Valldltles of test scores__gder the CVS1 |
technlque were,.ln general hlgher than those under the DWS

technique. Therefore, the valldltles unden the CVSl tech-f.

-

Esue were reta1ned for furfher comparlsons acr0§s groups.'
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-TABLE 28 . .
. [}
VALIDITIES OF TEST SCORES WITH SCHOOI i
ACHIEVEMENT IN CV GROUP
fQé‘()I"inq Criteria *
T(‘ht *——h—“x‘ix-—‘ﬁ E =
. "1 rechnique |V LA . r MA sC AV [
— N CHS 1 - | -
VA4 . DWS . 480 .442° .464 .517
CVS | .486 L4455 .472 .517
VA, | Dws ".a38 387 .449 491
2 X : o L
, CVS N 471 410 . 484 ©,.518
. . ] : .. : . .
’ L]
L 4 N N > A._‘
& P
- (»-RAl DWS 134 .259 -1 L¥92 .234
. vy, 241 470 L.395 | 422
) ’ ” ) hg . ”. w* -
T *{-£w2 < DWs .145 23007 4 .257 268
- CVS | .296 ©.514 461 | 475
. - e T L ~ . »
5 3 - w -~ w 2
K , 1" N LA
) R ' :
» *'J 2 * ' M
- - TABLE 29 . .
S ’ ) . - o
N {DIFEFRINCES BETWEENqVALIDITIpS UNDER DWS A?D Cys,
Mo AstORJNG TBCHNIQUP% (TABLED VALUES ARE 2
. .h . 2 A
%’
, Differences Between Values < :
Test = e — - hY
' LA - MA sC AV
. > R ’
VAI 0.4829 0.2358 0.6378 0
* . * N
VA2 2.0420 1.3838 2.1801 1.7262
R %k ] % % * % v ( * %
RAl \ 4.5193 6.7757 6.3911 ©5.9773
( _ - * * * % * %k * %
- RA2 | 4.6771 6.9846 6.5592 6.6808
% % , R " v
/élgnlflcant at .01 level. .
x
Sidnificant at .05 level,

o
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Confidence Testing Group. Table 30 ;hows the
validities ot test scores under-fiVe écoring functions, the
CWS, to WS . Tables 31 to 38 show the results of tasts of

the difterences between validities of test scores from VA,
and Tables 39 }o 46 from RA, one table for each criterion
measure. '

Since there were\many pairs o§ valuesuand tables
involved, a consideration of the resul;s'was madevwith each

test first followed by a géneral evaluation.

Validities of VA Test Scores

1. The results of the tests of differences iﬁ Tableu

31, when LA was a ériterion, were conounded. No sumhary
\could be made. But the resuips in Tablé 32, for the VAz
téstA5corqs, were clear. The higﬁést validities were .
then CWS

obtained for CWS.,, followed by CWS

-

o 1 and CWSS, 37

and finally CWS4.

In both tables there were indications that the
_validities under the CWS3 were significantly higher thanl
phose under the CWS4.

2. There was only one pair of\comparisons that attained
'statistical significance when MA was a criterion. This was
' the_difference between the validities under the CWS, and o

. CWS,. It is apparent thatj the validities under al}lscoring
functions in Tables 33 and 34 are generally comparable.

.

o

3. 'The,fesults in Tables 35 and 36 were the same as

1
those in Tables 33 and 34, except that one more pair attained

y
i .

L _

’ §

\



TABLE 30

k%LIDITIES OF TEST SCORES WITH SCHOOL
ACHIEVEMENT IN CF GROUP

84

rest Séor@ng Criteria
i Technique LA MA sC AV
-

VA, | cWs; .336 .333 .400 . 410

CWS, .342 .332 .396 - .408

CWS 323 .332. ©.397 .406

cws, .312 |7 1320 «386 | .393

cws5 . .334 ..332“ .392 .407

VA, | cus) .426 .392 .468 486

. CWS, 450 .390 .473 .497

cws, . .388 | .383 .453 .462

cws4  74 | L3 .445 .450

cWs, .419 .385 .456 .479

“;;, .

RA) | cwWs, .304 .499 | .426 .466
cws, .304 489 | .417 .458 |

cws, .30 | ".502 .433 .469

cWs, . . 297 499 | .433 .467

cws; .303 .| .499: 821 .464

RA, | CWs; 274 | .479 .431 .441

cws, | .272 - | 469 ‘* 422 | .43

CWS, .272 .483 .435 .442
ng4 271 479 438 | a3

CWSg -275 .484 .429  .442
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TABLE 31 ’
DIFFERENCES BETWEEN VALIDITIES OF VAl TEST SCORES
T - WITH LA (TABLED VALUES ARE z S)
 scoring’ cws, ows,, ows, oy ovs
Techniques | - ( 33¢) (.342)  (.323) (.312) o (.334)
- ‘ i * .
ows, - 0.3385 1.4822 1.9983 0.4427
WS, - 1.0776  1.4476 0.9477
* %
ows, | - 2.7846  +-,0.953"
oS, ) : - . 0.4794
s, | o L.
»
, TABLE 32 |

'

DIFFERENCES BETWEEN VALIDITIES OF VA TEST SCORES
’ WITH LA (TABLED VALUES ARE z 's) 7

X

, - N . & .
Scormg WS, WS, WS, - ows, WS, -
Techniques (.426)  (.450) (.388) (.378) (.419)
‘ * ‘ . M:~ T kk |
WS, - 2.3669 3.8454 4.1451 1.0735
I . A . . *& 2.3 i 3K 2
(o] -, 3.4663  3.6576 3.4531
: : - : o o _kk : *h
ows; | . f - 3.6175  '2.6623
. : . ) Ty T T
. CWS : : ~ .- 3,0380
i ) . R

. Significant*at .01 level. significant at .05 levél..
. . ) - “: : ’g . | »v. X ) V ...; "



. ’I’ABLE 33 ‘ e et
. * \

- DIFFERENCES BETWEEN VALIDITIES OF VA TEST SCORES
- '“‘ : WITH MA (TABLED VALUES ARE 2's)

It

WS, o Ous, CWsy  OWS, - OWsg

(.333) (.332) (.332) (3200 (.332)

° .Scoring
Techniques.

oS, - "U7.0.0563 | 0.1143  1.0846 ' ,0.2212

o, | 0 - “.5791 0o
7 ’ e, e K

WS,/ ' , - 3.0444, 0 o

"y oo 0o

. c’éd- L N - 0.8083

 CWS

DIFFERENCES BETWEEN VALIDITIES OF VA2 TEST SCORES
. WITH MA (TABLED VALUES ARE 2z 's)

-"’

| e — »

Scoring

CA 4 5
,mechnique

(392) (.3%0) °  (.383)  (.377) (.38

»

T _ o o i o > :
\ o . - 10,1934 . 0.9110  -1.1989 1.0560
os, | S = 0.3879 ° 0.6212 0.5490 .
as, | - - S = Ls600 ¢ 0710

;i%v’i, " '> ‘ f-f ' - =?1 >y ——— v.; 7v 'tqvA?
“Significant at .01 level. . .. o

o

TABLE 34 . , : .

o5, R S - 7 05390

4



’ TABLE 35 ' ¢
DIFFERENCES' BETWEEN VALIDITIES OF VA TEST SCORES
. WITH SC (TABLED VALUES ARE 2's)
J

Techniques | (400)  '(.396)" (.397)  © (.386) . (.392)

S

s

aws;, 1 =T 0.7 0.3225 . 1.2007  1.8134

Sows, L - _’\0.0583.. ., 0.4963 0.4854

’ ' . . &
CWS., ' . - _ 2.?/39 0.4456
| - - '0.4151 o

e A TABLE 36

. DIFFERENCES BETWEEN VALIDITIES OF VA, TEST SCORES
WITH SC (TABLED VALUES ARE g_i's? il

1

Q- ¢

il

‘cWs; - Cfis

Techniques. | ( 468) - (473) .0 . (453) “(445) - (.456).

& ‘| - 0.5846: ° ~ 1.5749, ' 1.9045  1.8765"

o, [ o - 1.1540°  -1.3922 19379 _

% ) . o ey '; K ; - ) o * . o
oS, e Tl 20480 0.2708

o, | o o 0,780

-

Cg . : . o

» . E . .. B . . s
¥ L. - - . . . ; :‘l . . '.., . . . q'
. N F BT B . d ) . ) .
o N : w o 3 2 y .. (R 2
' I . .

- - - “ r “' ‘vu.g - v.. v . . " |
icant at .01 level. ‘Significant'at .05-level. *. .~ =~ . -

‘x SRR AU PR L e e e

R
&



/ 88
’ Y ~ 4
) . . ‘TABLE 37 -
DIFFERENCES BETWEEN VALIDITIES OF VAj TEST SCORES
WITH AV (TABLED VALUES ARE z's)
N . ' : i
. ‘scoring cwWs, cws, . oS, cws, oS,
-~ 3 .
- Techniques (.410) (.408) (.406)  (.393) . (.407)
oS, - 0.1165 0.4122 - 1.4632 . 0.6854
owsy * _ - '0.1173  0.7479 . 0.1222
ows, | . - 3.3888  0.0897
N v .
cws, . - 0.9731"
CAS¢ -
TABLE 38
DIFFERENCES BETWEEN VALIDITIES OF VA TEST SCORES
WITH AV (TABLED VALUES ARE z's)
‘Scoring WS ows, ) oS, Cisg
| Techniques | 4g5) (.497) - (.462) (.450) (.479)
* ’ ‘ » K * « k%
ons, - ©1.1239 2.5309 2.9870 1.1106
o, | - 2.0356.  2.3515  2:0803
WS, . N 3.2178 . #-1.5186
WSy - 12,0356

'\



' TABLE 39

WITH LA (PABLED VALUES ARE z's)

89

DIFFERENCES BETWEEN VALIDITIES OF RA; TEST SCORES

. . '. - ) (
scoring cwWs, cws, CWSq cws, CWs
Techniques (.304) (.304) (.300) (.297) (.303) °
CWs, - 0 0.6188  0.7655  0.2528
CWs, - 0.3252  0.4672 0.4378
. ' . ' ‘
CWS : - 0.9269 '0.3390
3 < _
Cws, ‘ - 0.5052
cus g -
TABLE 40

»

DIFFERENCES BETWEEN VALIDITIES OF(kAz TEST SCORES
WITH LA (TABLED VALUES ARE z's) '

e

CWS CWSs

Cws

Scoring | .» 1 2 Cwsi 4 CWSs
Techniques | (274)  (.272) - (.272),  (.271)  (.279)
cws, |, - 0.3066 0.3278 © 0.3477  0.2505
iCWSé. - 0 0.0677  0.5312
| cqs3T_ - 0.4334  0.3360
Lcws4, - - ‘0.3476

'kwsAA‘
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TABLE 41
: DIFFERENCES BETWEEN VALIDITIES OF RAj TEST SCORES .
¥ " WITH MA (TABLED VALUES ARE z's)
1":‘: ) “ i i
choring CWSl CWSZ CWS3 CWS4 - CWSS |
Techniques-| ( 499)  (.489)  (.502) - (.499)  (.499)
cws,’ -+ 1.6923  0.5113 0 0
. cws, - 1.1605  0.7338  4.6801"
CWE | ¢ - 1.0211  0.3736
’ CWS4 A ’ ) . v" ) 0
9 - '
CWSg o | ,
N '
»
1 ot . /
TABLE 42 , ‘
DIFFERENCES BETWEEN VALIDITIES OF RA2 TEST SCORES
WITH MA (TABLED VALUES ARE 2's)
scoring | %51 cWS, CwS cus, - cusg
Techniques | ( 479)  (.469)  (.483)  (.479) - ' .(.484)
S B |
;. oewsy [ - 7 1.6714\  0.7193 0 1.3717
o oows, | . - '51'2340 ©0.7417 2! 8833
ogws, |- 7 - 1.8965 -  0.1232
. CWS4'.' . : - R '\. - ‘0-4767
R RPN X S e
L —— —_—
- . Significant at -the ..O;L:_._;‘Alrevel'.ﬂ_.., R R PV
s Ll .
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B CWS".; ’
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To-_0.4631
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) TABLE 43 & .
_ DIFFERENCES BETWEEN VALIDITIES OF RA; TEST SCORES
WITH SC (TABLED VALUES ARE z's) ,
E 4 ‘ [ . — - L
- e, '
Scoring cws, cws,, CWSy . ..CHS,. CWS
Techniques | 436) (-417) (.433) - (.433) (.421)
eWs | - - 1.4620 . 1.1425  0.8078  1.3277
cws, - ' 1.3695 - 1.1261  4.8331
[ . ( : .
cWsy - 0 ~1.4283
cws, N - 1.6061
CWS - 7
> | . - .
,' hagliPd ‘
Y
Y TABLE 44
DIFFERENCES BETWEEN VALIDITIES OF RA, TEST SCORES
WITH SC (TABLEE VALUES ARE 2 s)
Techniques :(.4_31) C(.422) (.‘435)‘_' (.439) (.429)
’ . . € o )
oS, - 14650  0.6996 . . 0.3712  0.5335
. cwWs, o= 1.1153°  0.8665  1.3159 _ °

Coumes
©0.4630

e e o
R < » . . -
WS -
. Co . . Re
: L - .' )
‘ ; t : .
w" o : . P R
I o o . A
o il B
PN . N -
. S ' .
. b K \‘.
B v LY A ~
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ABLE 45 - N
DIFFERENCES BETWEEN VALIDITIES OF RAy- TEST SCORES
WITH AV (TABLED VALUES ARE z's)
Scoring - \ CW81 ., J CW52 l CWS3 . CWS4' CW35 :
Fechniques /(.466)» (.458) . (.49)  (.467)  (.464)
CWS, Y- 1.3289 ° 0.5007 ‘ 0,1180 0.5440
- *
cHs, - 0.9627,  0.6474  2.8003
. ,
WSy A - 0n6673 ; 076093
o -7 ‘
cws, X - 0.2726
cusgf . -
‘ ’ . .“
: ) y
‘ TABLE 4%
- DIFFERENCES BETWEEN VALIDITIES OF RA, TEST SCORES
| WITH AV (TABLED VALUES ARE &'s) .
séorlng cws;  cws, cws3 WS, CWS,
/ echniq“es (:441)°  (.435)°  (.442)  (,439) - (.442)
'0.9840-¥%é;1758‘ 0.2485 0.2684 . '
- '%ﬁfso4zv flp 29o4f' 1.3249' SR
- rme 0
Lo . . .d.

‘o 2792,: SRR
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. . ' o .
stat15t1cal significan¥e. With SC as a cr1terlon, the

¢

dlfferences between the validities under the CWS and cws;:r o

were clearly in favaur of the CWS,. All other valﬁes were

X _3
cédmparable.’ - ‘ S

4. 'The résults in Table 37, when AV wes used as a -
crlterlon, showed only one palr attafnlng statlstlcal signi- "~
- flcance. This was the difference between valldltles under |
the. CWS3 and CWS4 The results in Table 38 were clearer than
thosefln Table 37. The valldlty ung:r the CWS2 was. 81gn1f1—'
-cdﬁtly‘higber than all _except-the,cwsl function. Tbe
validitxjunder the CWS4 seemed to\be the lowest. The
difference between validitiES under the‘CWS3 and CWS, elso

1

attalned sEﬁtlstlcal 51gn1f1canee.

i\

o o ;
The results of tests of the diﬁfﬁgences between

validltles of test scores from VA were generally 1nconslstent,

-

except for the dlfference between those values under the CWS3

‘and CWS4-wh1ch f3voured the cws3. No~scor1ng function pro- ,'

. V1ded consistently high validxtles when school achievement

= .
scores were used as the criterla. "5,~»‘.' R

J. SR LT vf\’ .
a Valid;ties Of RA test scores R
h’a; B ’ '\' Y 5} : .

The resufts of tests of the aszerences between(ﬂ'

| validities of RA test scores arb rﬁidily examined.. Among all

71 pairs of oamparisons, there.were only three which attained

H/iﬁf Btatietical;siqnificanoe. These werehthe.differences betweenrfh"

oL
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hlgher validity than did the others The only exception ’
3 T
was a-tendency for the vaildltles under the CWS5 ‘to be hlgher

‘than those under the CWS2 espec1a11y in the case where MA
¢ . A )

was a criterion.
Since there was ho scorlng technique sho ng its

Fi r .
superiority over the others in terms of valldlty when ilhool

: achlevement was the crlterlon; the valldltles.under these .
- ] . . A .‘ .
scoring techniques were retained for comparisons with those
; : ' “a
validities from the aother groups. : :
/ . . o ) :

Elimination Testing Group. .Table 47 shows the

4 s 7

LIRS

‘valldltles of test scores under two scoring techhlques, the

ELS and CVS2 and Table 48 shows the gesults of tests of the

dlfferences between va11d1t1es of test scores u&ier these’

4

scorlng technlques. : .

The results of the comparlsons between valldltles .of

%est scores for VA a:e.Ppparent. Alf pairs attazned statis-
)

t1ca1 51gnif1cange conS1sten£ly show1ng the superlorlty of

- the ELS technlque over the CVS2 technlque. The results in

B

thefcase of RA test scores'were, however, less clear but
still conszstent in the case of RA,. All significant°
dtﬁ;erences in this case were also 1n favour of the ELS

o tedhnlque., It is 11kely that these two sgoring techniques N
e .

'3;Jaffected VA test scores more than RA test -scores. For the

,1¢;purpose of a comparison across groups, the validitles of test‘

| scores under the ELS technique were retalhed for further
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TABLE 47

VALIDITIES oF TEST SCORES WITH SCHOOIL
ACHIFVEMENT IN El, GR(&ED

——————— e ———— . —

o i ) Criteria
oo Scorlng
Fest Techniqgue -
< fue LA MA L s AV
VA, CBLS .395 .. 350 432 .435
CVS, 254 .214 .324 . 285
VA, ELS .382 .326 431 .430
cvsy, | .24s 175 .273 .249
_ . - - .
RA, ELS .55 - .556 - . 405 . 462
CVsy. - | .325 2533 .385 432
RAé FLS. - .344 .499 .395 .452
CVSs, .292 . 463 .351 394 r“

, TABLE 48

DIFFERFNCES BETWLEN VALIDITILS UNDER ELS AND CVS 9
SCORING TFCHNIQUES (TABLED VALUES| ARE z's)

ps : 7
. Differences Between Values /
’ Test x - '
' - LA MA sc AV
- - ) .
: P A% * * * * %
vA, | 4.0%68 3.838%7! 3.1625" 4:3531
L .k ) BEET B * * x*
VA, : 4.497)3 ‘ 4.8701 _75._2495 5.9798
RA, - . 1.6572/- 1:4290 1.1323 *1.7433
' A * * A
RA 2.799% 2.0994 2.4218 3.3580
, - : : o .
7 Significant at .01 lgvel, Significant at.05 l?el.‘ '
: . r ,
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VB and RB Test Scores as Criteria

96

VB and RB tests vm!4\@iveg to all students at the

second test session.

These tests were administered and

{

scored under the conventional method.

N\

Therefore, the alpha

reliabilities were computed from the total group. These

were 778 for VB ahd .563 for RB.

Ta

»

ble 49 shows the

{

correlations of test scores from these two tests with»School

i - c — -
Achievement within each group. ’
, { u
TABLE 49 - /
CORRFIATIONS OF VB AND RB TEST SCORES WITH SCHOOL ACHIEVEMENT
School Achievement
“ Test
LA MA - SC AV
CV-VB .470 .438 .442 .505
CF-VB . 394 .352 .447 .476
EL-VB .471 .347 .421 . 455
CV-RB .235 .382 . 348 .368
CF-RB .192 .319 .331 .306
EL-RB .203 .316° .253 . 242 '

k)

Tests of the differences between the correlations

of the same test with each criterion were made using Fisher's

)

z transformation and test (Glass & Sg@nley, 1970, p. 311).

No difference attained statistical significance.

the three groups.

[

This suggests

. the comparability of VB and RB test scores asbcriteria among



. ‘;,:","1\

*®

Details are given below of the study of the validi-

’

ties of VA and RA test scores under each test-taking method

‘when VB and RB test scores were used as criteria. Tests of

the differences between validities within the same group i ™
: 2

were done by a test of the differenge between two correlation® '(
Py v .

- with dependent samples (see Glass &\Stanley, 1970, p. 313,

and Oklin & Siotani, 1964).

Conventional Testing Group. Table 50 shows the

validities of test scores under two scoring techniques, the
DWS andrCVSl, and Table 51 shows thé‘results of tests of the
differences between validities of the same test under differ-

< ' -
ent'scoring techniques.

The‘results of tests of the differences between the
validities of test scores from RA areAcléar. All vélidities
under the CVS, were significantly higher than those under
-the DWS. However, the results from the VA test are not as
_ '
definite. There was only one difference that attained
statistical significance in favour of the CVS;. For the
purpose of a comparison across groubs, the validities of
test sco;és from both tests under‘the‘CVSl,technique Qere

retained. This selection of the CVS, technique was the same

as that when using School Achievement as the criterion.

—

Confidence Testing Group. Table 52 shows the

validities of test scores under five scoring functions, the

CWS) to CWS;. Tables 53 to 56 show the results of tests of RS

s

the differences between the validities of test scores from

VA,~and Tables 57 to 60 from RA,;one table ijj‘ijfh critérion.

[}



. \? ) TABLE 50
‘ | VALIDITIES OF TEST SCORES WITH VB AND RB
TEST SCORES IN CV GROUP
L.
Test ‘,Soorind Criteria
‘Tthnlque VB RB
s . W'«4
va, |, DWS .584 .312
- cvs, .589 .302
5 ' \ .
VA, q?s .639 . .360
- cvs,) .670 . .376
RA, DWS .133 . .390
- CVSl .277 .496
RA, DWS - .244
CVSl .383
- e TABLE 51

/

DIFFERENCES BETWEEN VALIDITIES UNDER DWS AND CVS1
O SCORING TECHNIQUES (TABLED VALUBS ARE 2's)

Criteria
Test .
VB RB
VA, 0.4359 0.7392
*
VA, 2.2630 0.9497
** : **,‘
RAl 4.4328 3.5618
: *% . x%
) 4.4145 2.8832

* &

Significant at .01

20

level.

r Ja .
Significant at .05 level. .
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TABLE 52 .

_VALIDITIES OF TEST SCORES WITH VB AND RB

TEST SCORES IN CF_GROUP

)\
ot
rest . 5c01.ring i Criteria

‘Technique }) VB RB
. VA, cws, - .646 .329
Cws, ..638 .338

CWs, .636 .307
CWS, .627 . 295
CWS, | .648 .328
VA, CWS, 673 .\ 335
- Ccws, 672 .318
i} CV7;§3 : 0647 \\“n\c‘ 3&:4

cws, . .630 313
CWs, .672 .312

_ — v A
RA, CWS, 4 ;f29 +488
‘. CWS,) 429  .475
cws .426 o .493
cws ¥4 494,

CWs .427 43

14 . - .
RA, cWs, ©.393 - 4530
a 2CWSy, - .390 - .512
cWs, | - .390 .537

CWs,, 1386, | ';ss?j.

WS, J394 | Ls22
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DIFFERENCES; BETWEEN VALIDITIES OF- VA; TEST sconss
- WITH VB (TABLED VALUES ARE z2's)
Scoring CWS,; cws, CHSy .,v,;cws4 ‘ _CWSS
. Teohnidues | e16) . (638)  (.636)  (l627) (4648)
u ‘ ‘—r '
S CWs,  » - 0. 5586 1.4021. 1.9389 0.5472
cws, - . "0.1400 - o, 6552 1.4538
CWS - S 0. 9345 1.2826
p 3 : « : | R
CWSS 1\ . '" o N " -
oy 3
r - TABLE 54

DIFFERENCES BETWEEN VALIDI’I‘IES OF VA2 TEST SCORES
WITH VB (TABLED VALUES ARE z's) -

— —_ ‘ e
~Scoring | CWS;  CWs, . CWSs,4 }._r.cws4 - CWs,
Techniques (.673)  (.672)  (.647) . (. 630) . (.672)
ows, | o-r e.1207 3.1798* 4.079%* 0.1882
s, | . - 1.7084 "‘2;4497 o
Coe ' T SR TR K1l
Cws; - e - . 5.0766 .. 2.6033
s, f o = T~ 303993

A
significant at <01 level. 'Significant at .05 Jevel..
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| TABLE 55 \
DIFFERENCES BETWEEN VALIDITIES OF VA, TEST SCORES
'WITH RB (TABLED VALUES ARE Z's)

e

. ' f Ccws:
Scoring CWS, cws, cWsy ' cus, CWS,

Techniques (. 329) (.338) (.307) :(.295) (.328)

WS - 0.5067  2.4940  2.8151" 0.2208
cws - 1.7505  2.0657  1.1821

* . .
CWS - 1.9814  1.8107

U A SR

CWS - 272081

CWS | . | -

w
5

TABLE 56 . : >

DIFFERENCES BETWEEN VALIDITIES OF VA, TEST "SCORES:
: WITH RB (TABLED VALUES ARE z's)

—t

scoring: | SW8; 3 CWs, .~ CWsg

CWS, , CWS
Techndques | (335).. (.318)  (.314)  (.313)  (.312)

o o kw
5 1.7144  -3.3641"

cws, - | - . 1.5989  2.0634 .
cws, .- - - 0,2153;7”‘0.2323 . 0ﬂ6393u)h
cws, - o - i0.2536 - 0.1661 -

cwggf N -  ' e ;;ﬂyf' .;g#»;}ﬁ'“'

.

T s e

. Feooat
. T : .
e e i A RN R . - o : ; ) ] . . R R
T - S g TR LA S O
L - S : : o ’ : N EE
o . o : o . : e .
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DIFFERENCES BETWEEN VALIDITIES OF 3, TEST SCORES
WITH VB (TABLED VALUES ARE z's)
 Scoring CWS cws, cws, cWs, ci’s5 _
Techniques | ( 439)  (.420)  (.426)  |(.422) - (.427)
cws, - 0 0.4895  0.8070 - 0.5329
{ )
, CWS, . - 0.2575  0.4931  .0.9225
“CWS, - 1.3012 0.1192
cws,, . - 0.4439
WS -
| ! ’
" ) )
| TABLE 58
DIFFERENCES BETWEEN VALIDITIES OF RA, TEST SCORES-
WITH VB (TABLED VALUES ARE Z's)
: TABLED VALUES
scoring | W1 CWS, oSy cWs,  CWsg
- Techniques | (. 393)  (.390)  (.390). ' (.386)  (.394)
c¥s, - . 0.,4809  0.5141  0.84748 p.2620
cws, - ro o o0.2832 n.7‘n04‘,
owsy .| R .= " .1.8066 - 0.4685
cWs, | - - " 0:7254

J
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TAB_LE 59 .
. DIFFERENCES BETWEEN VALIDITIES OF RA; TEST SCORES
WITH RB (TABLED VALUES ARE z's)
a 5 '
- \ N . Q
Scoring cWs, cws, CWS, cws,, cws,
Te°h“iyfes (- 488) (.475) (.493) (.294) (.483)
.t . Y
- cws) -« . 2.1786 0.8461  0.7188 1/3751
cws, - 1.5930 1.3838  1.5490
' CWS, \ . - 0.3391 1.2335
cus, - 1.01325
CWSS i | -
: TABLE 60

\\\ DIFFERENCES BETWEEN VALIDITIES OF RA; TEST SCORES

T\

WITH RB (TABLED VALUES ARE

z's)

.
\\' N : ' . ‘ : .

seoring CYs, cws, CWS;  CWS, - CWSg

Techniques | (/5300  (/s12)  (.537)  (.539)"  (.522)
“cws - 3.0782" 1.3031  1.1868  2.2523

~ cws, -, 2.2675  3.oes! 1,981%
cvs, -+ 0.s886, l.8901
CWS, - . 1.6718 "

. e
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Tables 53-60:
B

The following is a summary of the results from

1., The results of the tests on the validities of VA,

test scores with VB, Table 53, show that all values are

comparable. The results in the case of VA2 test gcores,

Table'54, give an-indication that the validities under the

. CWS; and CWSS are a little better than others. Howeqﬂil

there was no evidence to suggest that any one E@S the best
among all. | \5T |

2. The results of tne’tests on the vhiidities of VAl 2
test scores w1th RB, Tables 55-56, were unclear, and con-,

founded in the case of VA2 test scores Table 56. There
.was no ev1dence for a slngle best technique.
3. There was no dliférence in Tables‘57 an 58 attain-

. ing statlstlcal signxflcance. All values were ‘oyparable.

4. There?ﬂhs an 1nd1cat10n, in Tables 59- ¢7“

RB; and that results under the CWS2 were 1ike1y tb Hﬁwthe

lowest.u However, no select1on for ‘the best one ébuld be

Tl R ‘ ‘ ; S . e
made. : S . . .vr{ .
v E ’ <

g ance theve was no ev;dence from these results to

support the selection of oﬁé scoring technzque over the

3‘others, the validities bbtained under all scoring techniques

were retained for a camparison across groups in the next
part of this section. T

Elimination Testiggﬁéib@é}_ i@ble‘ﬁiwshowsothg
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TABLE 61

VALIDITIES OF TEST SCORES WITH VB AND RB
TEST SCORES IN EL GROUP

-

105

Test

Scoring
Technique

Criteria ;

VB

RB

VA

VA

ELS
CV82
ELS

cvs

.672
.546
664
.583

.285
.236
.272
/ .224

ELS
Cvs
ELS

Ccvs

.384
.361
.,381

.383
‘.387‘
.360

.354 ¥ ;559

<3

DIFFERENCES ‘BETWEEN VALiDITIES UNDER ELS AND CVSZ/

. 1

- TABLE

62

©

SCORING TECHNIQUES (TABLED VALUES ARE z's)

- R

IR

Tegt

'.‘E;;;e;_;;hu-f‘

’Critéfia"?-i'

’,vb

RB

4. 3263
e

LR

_‘_:“i”3§69;i;'

"';'1 5442 o
"]o 2255
:;;o 4949
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Valldltles of test scores under two scoring techniques,

.the ELS i5£ CVSZ, and Table 62 the results of tests of the

dlfferenll between values under these different techniques.;
‘ ( here were onlyQtwo pairs of 1fferences that :
attained statistlcal signifrcéhce. Both were from the
validities ‘of VA test scores w1th VB and,were in fEVOu;fof
the Eﬁf technique. All other values were comparable. It
is apparent that the scoring techniqués affected the validi-
t1es of VA - test scores-more than those of RA.” However, for
the purpose of a comparison across groups, the validities
‘offtest scores under the E;S technique were retained for
’further study . This selectlon was the same as’'in the ca‘gggr
of using’School Achievement scores as criteria. -

‘}L 7 .
‘ A Coﬁparison of Validities.of Test Scores Across y

. o
GrouEé{z As tb% resnlts of a c0mparison w1thin eaeﬁ'group
Wlth oqe type of criterion at a time, the same scoring

'techdaques were retained from the CV and gL groups. Thepe

1were-:\;§e,cvs and ‘ELS.- The comparisons in the CF group -

‘\1

‘alsO'yielded the same results for both typea of criteria‘. 5,

" and a11 sxering techniques provided comperable values of - .

validity.g Therefore, the validities from all scoring

technx&ues useéd- in thid*group were retained for a comparison

across\groups. Therefore, there were seven values of validity

-

| /for‘eachg;eptmwith the same criterion, apd six criterion,ff*@p;,f



VALIDITIES OF VA] and RA) TEST ‘SCORES UNDER

TABLE_‘Q 63

L 4

SEVEN SCORING TECHNIQUES

]

e

"
, o

Sooring

Achuwamzu:anuxmia

Aptitade Griteria

iaﬁmﬂ?ms.

LA

. MA

sC

|, vB

. RB.~

VA,

- CVS
CwWs
Cws

CWs

W N e

CWS 4
- CWS 5

- ELS

486

:.33§jr:l§33 g

.323
<312

~334

.320
.332

445 .+

. 332‘ -
./
.332

—

.350

.472
.400
.396

397

.386

.392
.432°

.siv‘w .589

' 5393*

- .646
N

.636

- .672

~/.627
. 648

.302
.329
.338

.307
,.295
.328
-.285'

CVS
" CWSs
CWs

- .CWS

CWS

® 305
) T
) 417 '
33 .469 |1 .426
"-lgsdeyktgz.

| a7

.433

433
421
6 ' .405.

467

277
.429
.429.

,_,"r‘\-:l.. 384 :

496
.488
.475,

;493' ‘

-

Y
.
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v ) , g
type of criterionp dr

- constructed usin

- a result Qf the, study w1th1n this groupn

were criterxa, the conslstent pattern held ‘across test;;,r

since test scores from the second test session were used

mainly for test-retest reliability.

_Because the tests of differences between validities

: useafin this part made use of the critical values from the

< : .
al distribution apd the sizes of these groups were
able (346 for the CV, 348 for the CF, and 334 for
oups), it was possible to compare these values to

¢

arrangemént'wa used to give andindication'of whetherutte
compa}isnns-amon themeshoulﬂ be made separately‘with each
sould'be‘combined. Table 64 was thus
ders of all values with th safie

criteribn. -The ra o) ers of the vallditles from the CF

K \

: grpup was the same because they were assumed comparable as

A/.

L

e " The results in Table 64 show a con31stent pattern\

108

wences of their rdanks with each criterion. ‘This

\'of rank ordersﬁgcross crlterla w1thin each type. When School

Achlevement scores were criterxa, the- consistent pattern held._

across criteria, but when Aptltude Test Scores (VB and RB)

'tr‘scores.\\This ev;dence sugqests that axfferent types of

Vt5r~cxiteria,sffected test vatidities and that an examinatxon ]
e 7f ﬁ§!1a Be made within'each type to gain -a better v1ew of the

'rﬁgrresults.: Tables 65 and Gg'show the results of the examina-

)"

;_iffggences betwesn1these validities aeross 1;;;j:

-

”if;tion uhenAschool achievemeﬁt scores served as cr;teria, and
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RANK ORDERG OF THE VALIDITIES WITH THE SAME CRITERION

TABLLE

64
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—_— r—___——& ) -
st Seox ing Achievanent Criteria Aptitu?e Criteria
| Techniues LA MA sC AV VBl RB
— A “z—
AVAl (f\/Sl 1 ‘1 ) 1 3 | |
WS, . 3 3 3 3 2 !
1-5 4 e
FLS « 2 \’2 2. 2 1 3
RA, | CVs, 1‘_3f. 3 ; 3 3 1
F1S ° 1 1 2 ! ? .3
¢ e ..
TAFLE 65
COMPARISONS OF THE VALIDITIFS OF VAj TEST SCORES WHEN SCHOOL
ACHIEVEMENT SCORES WERE CRITERIA (TABLED VALUES ARE z's)
.- Criteria
Scoring . =
Techni F
echiniques LA MA J sC AV
—_— ,
Vs, - O, 2.3869 1,7312 4 1.1541 1.7836
Cvg, - WS, 2.2820 1.7443 | 1.2197 1.8230
*
VS, = CWS 2.5705 | 1.7443 1.2066 1.8492
1 3 ak NV *
cvs, - oW, 2.72797" 9148 | .71.3771 2.0459
3 MY B ’ ¢
VS, - QWS¢ 2.4131 1.7443 1.2853 1.8361
cvs, - ELS 1.46%6 1.4666 ) 0.6489 1.3757
'3 ) .
WS, - ELS -0.8968° | -0.2469 /| -0.4939 -0.1300
WS, - F1S -0.7928 | -0.259% . | ‘(5589 -0.1690
‘CWS, - ELS -1:0788 | -0.2509 | -0.5489 | -0.1950
-Cys, - ELS, -1.2347 |} 50,3289 | -0.7148 | -0.3899
WS, - ELS -0.9228 - ,"—0,';5:5% | -0.6262 | -0.1820

«

]

4

f»"ir... * s ¥
Significant at .0l level. Significant at .05 level.



TABLLE ©6

QMPARISONS OF THE VALIDITIES OF RA] TEST SCORES WHEN SCHOOL
ACHTEVEMINT SCORES WERE CRITERIA (TABLED VALUES ARE z's)

Criteria
Scor 1ng
Techniques
- LA MA C AV
\’cvs1 - o) F0.4721 | -0.4984 -0.4852 -0.7213
Vs, - Gws, Z0t4721 | -0.3279 -0.3410 -0. 5902
Vs, - WS, 'S ~0.4197 | -0.5377 ~0.6033 -0.7738
Vs, - WS, 20.3672 | —-0.4984 ~0.6033 ~0.7344
Vs, - CnSg -0.4590 | -0.4984 ~0.4066 ~0.6951
CVs, ‘- ELS -1.2070 | -1.5185 ~0.1557 ~0.6360
l‘cwsl - ELS _0.7408 | -1.0%68 0.3249 0.0780
cws, - FLS -0.7408 | -1.1957 0.1820 | -0.0519
s, - FIS -0.7928 |- -0.9878 0.4419 0.1300
CWS, - FLS v —0.84§8‘- -1.0268 0.4419 . 0.0910
WS, - ELS ~0.7538 | -1.0268 0.2469 0.0520
'
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7 200 BRI N TARLE 67
GO
S(NS OF THE VALIDITIES OF VA] TEST SCORES WHEN
VH AND RB WERE CRITERIA (TABLED VALUES ARE z's) d
N
Criteria
Scoring
Techniques B
VB RB
Vs, - cws, -1.2197 -0.3934
. N \)
s, - o, -1.0492 | .e»-0.5246
ovs, - éws3 ~0.9967 -0.0656
Cvs) - Cws, -0.7738 0.1049 ‘
“ .
CVs, - Cws, -1.2590 -0.3672
Cvs, - EIS -1.7911 0.2466 ..
/ |
CWS, -~ ELS 0.5849 . 0.6369
CWS, ~ ELS 0.7538 0.7668
' WS, - ELS 0.8058 0.3119
WS, - ELS 1.0268 0.1430
CWS, - ELS 0.5459 0.6109
(



COMPARISONS OF THE VALIDITIES OF RA; TEST SCORES WHEN VB

TABLE 68,

&

AND RB WERE CRITERIA (TABLED VALUES ARFE z's)

112

Criteria
Sooring e .
Techniques .
VB RB
*
Vs, - aws, -2.2951 . 0.1312
cvs, - ows, ~2.295] 0.3541
x%k
Vs, - CWs, -3.5541 0.0393
* .
Vs, - cws, -2.1771 0.0262
cvs) - ows, ~2.2557 0.2098
Cvs, - HS -1.5704 1.8170
CWS, - ELS 0.7019 1.6896
. ‘
CWS,, - ELS 0.7019 1.4687 .
CWS; - ELS 1.9496 . 1.7806
. CWS, - ELS 0.5849 . 1.7936
WS, - ELS 0.6628 1.6117

**‘Significént at .01 level.

'*Signiﬁcant at .05 level.

R Y
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groups were done by using the Figher's z transformation
and test (see Glass & Stanley, 1970, p. 311).

Validities With School Achievement. Table 65

shows the results of tests ofkthe differences between the
validities of VA1 test scores, Table 66 of RA1 test scores,
1. The results shown in Table 64 indicate that the

validities of VA, test-scores under the CVSl technique

R

consistently ranked first, those under the ELS technique,
second, and under the CWSl_S,last. But, it was observed

in Table 65 that, among six pairs of twe comparieons that
- attained stftistical significance, five'of them were the
dlfferences between the validities under the CVs, and CWS, _¢
teohnlques with LA, favouring the CVSl However, the
tendency for the validities under the CVS1 technlque to be
hlgher than those under the CW’S1 5 and ELS technlques was
appar throughout the first part of Table 65. It was
‘evident that the validities of VA test scores ugder the
CVS1 technlque were consistently higher than those under i
‘other scoring techniques when School Achievement Scores
were‘critetia; especially when LA was used.

‘2. Tabie 64 shows that the results were reversed in

.‘the case of RA test scores. The valldities under the ELS
°technique ranked first, W1th those- unden the CWS; g+ second,‘
and under the CVSl, last, Wlth only one exception in the

lcase of sc critefion. However, Table 66 shows that no-

difference attained statistical slgniflca %” 5
_ eVidbnt that' though the Vallditles under the ELS technique R

.

= _ : :‘ . . h
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v

were consistentiy higher than those under the CVSl
technique,  the differences were not large enough for a
conclusion in favour of the ELS technique. ‘

USSR SN

Validities with Aptitude Test Scoresy Table 67

shows the results of tests of the differences between the
validities of VAl test scores, and Table 68 of RAl test
scores. _ : | .

lsvlThe results in Table 64 rndicate %hat, when'Aptitude
Test Scores were criteria, the patterns of rank order of the'
validities were not the same across criteria, but were similar
across,tests. When VB was a criterion, the validities under
the CVSl technlque ranked third in both va and RA tests, but
those under the cwsi -5 and ELS techn1ques‘1nterchanged'their
ranks. When RB was a criterion, the validities under the
‘ELS technique ranked third, and those under the.CVS1 were
'llkely to rank the first, though it was~not clear in the
‘case of VA with RB. |

2. Considering the'reSults of tests of the differences
in Tables 67 and 68, %nly the . differences between the validi-
‘ties of RA test ‘scores underﬁ?he CVS1 and CWS1 5 with VB
»criterion attained statistical significance. HoWever, a
: teﬁdancy toward similar results was also seen in the case
‘:fof the VA test Wlth the VB criterion. This ev1dence
_.indicates that, when VB test was a: criteriq&, the va ldltles h
;_y>of~te scores under the CVS1 technique were lower tQan those
ﬁsunder'the CWS'

1=~

5 and ELS. HoWever, no selection betweep the
- 'cwsl 5 and ELS techniqua could be made since no difference ':°;€
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»

between thosé'values attained statistical significanqe.

3. The. differences between the validities when RB was
a criterion were not statistically signlflcant Thus, no
method prov1ded consistently higher valldlties than any other.
There was an apparent tendency for the validities under the ’

-

ELS technique to be the: lowest

Summary of Results

In this section, the focus of the study was on the
selection of the scoring techniques which would prov1de
highest validity when related to school achievement and
' aptitude. ' The results ‘indicated that the scoring techniques
affected test validity in different ways. For some tests |
and some criteria, the conventional scoring technique, i. e.,
the CVS1 technique, provided higher validities than did theA
others, for example, in the case of VA test w1th School .
Achievement " But for _some other cases, the ELS and CWS1 5
techniques prov1ded higher validities than did the conven-
tional one, for example, 1n the case" of RA test with VB test. ,
Although there were some consistent patterns of these velues,-"'
‘the patterns did not hold over tests or types of criteria,

B and, in most cases, results were not statistically signifi-

- cant Thus, there'has no indication that the experimental

techniques improve the validities of tests when compared

R with the conventional scoring procedure.:i'

L
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CHAPTER V

N CONCLUSIONS

P

Summarx

The purpose of this study was to coﬁpare several
methods of scoring multiple-choice tests in terms of the
reliability-and validity of test scores. Subjects were

1028 grade nine, students randomly assigned to three compar-

ably sized groups accordlng to test*taklng method. They

were: the conventional the cdhfidence, and the elimination

methOds. There were four scorlng technlques used under these
!

test1ng procedures. They were: conventlonal scoring,

dlfferentlal welghted scorlng? confldence welghted scoring,
&

‘and elimination scoring. Conventlonal scoring was.used with
‘the conventional and elimination methods; differential

weighted scorihg with the conventional methaod; cohfidence

weighted scofing, which had five scoring functions, with the
confldence method; and ellmlnatlon scorlng with the elimina-'
tion method. Two aptitude tests were used with these *

-

experimental methods. They were a vocabulary and a mathe-'

- matics apt1tude test. Two types of criterion scores were’

 cobta1ned- school achievement Bcores. and aptltude testo

scores from slmilar forms*of the vocabulary and mathematics

,aptitude tests.. N

.,') ) e

There "’ere ‘two. testmg Sessitms. Imr:tng the firsf,



117
two aptitude tests were taken under the experimental
methods. On the second, the ‘same two tests were repeated
and two other aptitude\tests were administered to obtain
test scores for use as criteria. The aptitude tests as
criteria were admin}stered and!scored with conventional
procedure. The schoolwﬁehievement'scores were obtained
from schools at the end of the first term.

The analyses of data were designed to obtain three
statistics.for test scores under each scoring technique;
They‘were: ihe inﬁernal consistency of test scores in -
terms of'alpna coefficient, the test-retest reliability,
and the validity with school achievement, and aptitude'test"
scores, Tests of the differences betwéen values in eacn

-+

* type of test statistlc were made. A selection of the best

.

method was made accordlng to the results of these tests,

where possible.

Findings and Implications

(he ultimate goal of this study was to examine
‘diffenences in.test reliability and vaiidity‘using the new -
'vtest-taking ana scoring methods, employlng as a basellne, ’
‘resultSlobtalned by adminlsterlng and scorlng tests under |
" the conventionallprccedure, i.e., conventional scorlng
._wzth~conventiona1‘testlng. Test-taklng and scoring methods
used in this study, except the conventlonal one, have been -

o 'proposed for thelr ability to assess students partxal

= knowledge end eliminate guessing. The study was designed

CERE
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to examine the following queries:

1. whether test scores obtained under any of the
experimental methods are more reliable than those obtained
under the conventional method (evidence.examined included
both the internal consistency of test scorei@pnd the stabil-
ity of test scores over a perioddof time), and |

.2; Whether test scores obtained under any of the
‘experimental methods have higher validity for outside

criteria measuring either (a) the same or similar traitse

or (b) school achievement, than those obtained under the

O

conventiondl nethod.

The analysis carried out and presented in Chapter
four revealed that test scores obtained from two scoring
functions, i.e., functions four and three, under the confi-
¥ence testing were more reliable than those obtained with
the convenmional method. The evidence. is apparent in both-
the internal con51stency of test scores in terms of the

-

alpha coeff1c1ent, and test- retest reliabllity. The ’
‘analysis indicated, however, that no experimental method
provided test scores more valid for outsioeicriteria than
did the conventional one. Thus, the hypothesxs regarding
higher reliabllity of confidence weighted scores was ' '
_confirmed, but no evrdence supported the hypothesis regarding
‘higher validity. o - R
"All scoring techniques used 1n the present study,

'iexcept three scoring functions under the confidence testlng,..'

i. e., functions three, four and five, were previousiy

S . .
\
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studied.. A summary of the results of some former studies

is given in Table 69. There are only two studies that ,
‘showed significant gains over conventional testingﬁand
scoring, one‘in terms of reliability and one, validity. The
others gevealed both increased and decreased values of the
two test characteristics. The evidence from these stu@ies
indicates no agreement pegarding'the superiofity of either

©

experimental method over the conventional method.
In.this study, among the three techniques previously =
used-}thus excluding functions three, four and five under
the confidence testing), the differential weighted scoring
(DWS) is the only one techoique that resulted in more reli-
~able test scores than does the'conventiongl technique~(CVSl),
and ofly in terms of the internal consistency.(see Table 10,
Chapter Iv). ﬁone of them pro§ides“test scores more valid
~than does the tonventional one.  The confidence weighted.
écoring'techniques referred‘to_in,this-case; are the CWSi
and CWs, in,this‘study. Thus, the results of the prééent
study on these three scoring techniques previouslyvuséd,l
ooﬁbined with those former resﬁlts can lead to a fairly
definite‘cohclusion.; The threé scoring methodo; i e;,‘the
DWS, ELS, and the CWS with the techniques as specxfied in
_Table 69, cannot be expected to improve both the reliability _
~ and validity of test scores. eFurther study on these scoring o
LItechniques seems unwarranted o |

.
A 4

'"%‘;, Thrce new scoring functions used under the °°nf1de“°e

E A

":l testinq method are introduced in this study., These are-i

&
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(1) CWS3, thevlogarithmic funct}qn compien;%tary to that
used in previous studies (see Hamhleton et al., 1970);

T (2) CWS4, the quadratic function: and (3) CWSS, the normal-
ized scoring function (see Chapter III). The CWS 4 and CwWS,

_ K\\ﬁxﬁctions are based on the increasiné increment scoring
model, and»the CWSS'function, the normalized increment"

l scoring modei (see Chaptef/III). fhese two scoring modelsQ
"have been presented for the first time. The results of the
anaIYSis show that the CWS and cwé ‘under the confidence
testing condition prov1de test scores more reliable than
does the conventional method both in terms of the internal'

2

consistency and test-retest’ reliability. None of these
three functions, ;nleddition to- those previously used,
results in more valid test scores than conventional_scores.‘
In fect, for some criteria, the vaiicities obtained froﬁz

f * these functlons are- significantly lower than ‘those from the,
conventional method (see Table 65, Chapter IV).‘ Though‘the

~

reliabilities from the CWS4 and CWS3 functions under the 5;
confidence testing method are highet’thah those from the
conventional method, this fact does/not necessarily point
to the suﬁeriority of these techniques, since there.is no .
increased validity from either experimental technique.. h._:'rhie," =
use of one or the other of these two scorfhg functions in

no:mal testing practice may, theﬂpfore, not he worth the
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compared with the conventional method.. These are the

~

- studies By Hambleton et al. (1970) and Hopkins et al.
(1973) - These studles are concerned w1th both rellahlllty
and validity. Hambleton et al. (1970) used a logarlthmlc
function (which’corresponds'to the CWS, funotlon used ire

the present study) with 100 points of confidehce. They

-

found that the use‘of confidence weighted scoring resulted
in decreased reliabiiity but increased.validity.‘ éince
the ingrement in test validitf didlnotfsttsin statistical
significance, the authors did not take thélresult as

,definitive. They pointed out thdt three weak points -’

contributed: §o the 1n51gn1froant 1ncrement.. (1) the .
1) .- A
°small group. size (211 for’ all three groups), (2) the longer

testing tlme requlred for the confldence testing, and (3)

"~ the too low dlfflculty level ogltest‘for the su?gects
. : o e

Eadi ]

lt

emp;oyed. .
The results of - the study by Hambleton et al. (1970)

4

led to another study by Hopkins et al. (1973).‘ These
/ ‘authors postulated that A S ; 3 »,i

N A
.+ . If the increase .in. reliablélty is the result

. of a gambling responsestyle; -it°is ‘conceivablé that
" . validity could actually decrease.even though reli-

"ability is ifcreased (ubpkins et al:, 1973, p..138).
Hopkins et, al..(1%73) instructed students to plqce

- ,3a§ H, M, or L beside their response, indxcating hxgh msdium,s-_j
or low confidence in the answer given., No scorxng formu{a

' on the level of confi—

'ﬁ;iwas used. The item sco:esz oi
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found that the use of such a technique resulted in
increased reliability but (decrecased validity. No difference
. . H 4
attained statistical signifigcance. The conclusions from p
these results are that:
the added reliable variance often observed in
confidence-weighting studies may be irrelevant response
style variance and does not increase validity, in fact,

it may actually diminish validity (Hopkins et al.,
1973, p. 140).

The results of the preseﬁ&;study in the case of the

CWS4 and CWS3 functions under tge confidence testing condi-
tion tend to suppart this.conclusion. The use of these two
scoring funct}ons resuilted in increased reliability but
decreased validity. Although.the scoring techniques used
in the two studies are not identical, it is apparent that
the reéults of th¢ present study confirm those resnlts
found by Hopkins et al. (1973).

- e fact that an inc{ease in test reliability can

be accompanied by a decrease in validity is{nQ? new. It

is well known that, when we are trying_to make test scores

- , ,
more reliable in terms of internal consistency, we are

* ("‘ . . . A
" increasing the homogeneity ¢f test items or, in this case)

2

o

A~y

"ne

test’ scofes. It is also known that increased heterogengity
of a ﬁeét leads to increased opportunity for raising the
validityz(Magnusson, 1967, pp. 179—194)4.)7!l Therefore, when

we are trying to inaké test scores more reliable iﬁ terms of
internal coﬁsistency, i.e., the alpha coéfficient, and valid

at the same time, we may be undertaking an impossible task.

iHowever, this task may be accomplished if we at the same time



make the criterion more homogeneous and ensure that it
Measurcs exactly the same factor as the experimental test
does. In this study, the criteria were not modified in

any way. The school achievement scores were to a large
extent multi-factor measurements. Because Qe héé multi-
fa¢tor criteria and more homogeneous test scores, i.e.,
test scores from the CWS4 and CWS3 functioﬁs, we cogld not

expect é higher correlation between them than when test”
Scéres weré less homogeneous, i.e., test scores from the
convengional method.

The aptitude test criteria, on the other hand, were
original}y constructed to measure specific factors. Items'
in these tests were more homogeneous than those in.the
sc?ool achievement tests. But, because we did not try to
improve their homogengdty as ﬁ? did with the experimental
tests, aptitude tesé‘scores aé criteria, i;g;, test scores
from VB and.RB'tests, were relatively less hcmogeneous than
the experimentél test scores, i.e., test scores from VA and
RA tests under the CWS4 and Cws3 functions. 1In this case
it could be expected that the validity of the more reliable
test scores, i.e., test scores from the CWs, and CWs; func-
tions,rwould not be much higher thah those of the less
reliable test éco;es, i;g;, test scores from the conven-
tional method, when these aptitude test scores, i.ev, testv
scores from VB and RB tests, were criteriq.

Evidence to support the above discussion is seén in

o
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Table 70. In this table, the ValldltleS of the vocabulary
test (VA) w1th Lanouage Arts (LA and another vocabulary
test (VB) are shown. It is apparent that, when school
achlievement was criterion, the validity of test ecores
under the oonventional method was significantly higher
than "those: under the confidence . method. When an aptitude
~test was criterion, the results reversed, although no
differences attained statistical significance. The results
shown in Table 71, for the.mathematics aptitude test (RA)

are not as clear. The Valldlty with Mathematics (Ma) under
the conventional method tended to be lower than others, and
when another mathematics aptitude<test (RB) was the criterion,
all values were comparable. Since the differenoes ég'the
validities with LA did not attain statistical sighificance,
the results neither contradlct nor support the above con-
clu81ons The case of the mathematlcs aptltude test (RA)

is likely to be a result of the test's nature, since it is
evident that, when a comparison among groups was}made, both
in the case of test-retest reliability and.the validity
(Chapter III), the differences between values from the
mathematics aptitude test (RA) were less marked -

than those from the vocabulary test (VA). This is likely

an indication that the test-taking and scoring methods

have less eféegtton_the mathematics aptitude teet than on

the vocabulary test.

The ultimate goal of the present study, as well as

A
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TABLE 70
COMPARISONS OF THE VALIDITIES OF VA TEST SCORES UNDER THE
CONVENTIONAL AND CONFIDENCE METHODS (VALUES ARE z's)

Criteria
Test
LA VB
— —t " ,
VA/~ CVS1 .486 .589
VA - CWs, , - .323 .636
. VA - CWS, .- .312 .627

* B
Significantly higher than the other two values with LA.

%
4 , Coe
/ « '

4
* i ~ TABLE 71 )

COMPARISONS OF THE VALIDITIES OF RA TEST SCORES UNDER THE
CONVENTIONAL AND CONFIDENCE METHODS (VALUES ARE z2's)

Criteria
Test ’
MA RB
RA - CVS, .470 .496 ‘
RA -~ CWS, 1502 .493
RA - CWS, \ .499 . , 494
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' of the others reviewed in Chapter II, was to find new

test-taking and scoring techniques that can eliminate two

"crucial disadvantages inherent in the use of the conven-

t

tionag method. These-are: (1) the inability to assess
partial knowledge and (2) the encouragement of guessing.

It has been suggested by several test specialists that the
test-taking anq ‘scoring technlques used in thi's study can
ellmlnateighese two dlsadvantages (Coombs et al., 1956;

de Finnetti, 1965; Hopkins et al., 1973; Shuford et al.,
1966; Wang é Stanley, 1976). But,vsince the new techniques
do not appear to result in increased validity of test
scores-ﬁhich is the most important charaéteristic of‘e
test--the use of these technlques in pradtical testlng

may not be worth the effort. It is apparent that, in order
to oﬁercome the disadvantages of the conventional technique,
one should look for new approacheh rather than pursuing‘

these methods. / .

Suggestions for Further Reseanch

Because this study was confined to one specific
level‘of'subjects and only two aptitude tests, a study on
the seme problem with other levels of subjects ‘and other
tests is recommended. The results of such a- study comblned\
with the present one will, no: doubt, m@ke the flndings more
mean1ngfu1 and the 1mpllcatlons mpre comprehenslve. .

.

In this study.'no effort was made to find the

‘,xnfluence of nonintellectual factors on subgects test

seores. Since there is possxhilxty that subjects'

\..
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performance is affected by the influences of these  factors,
there should be a study on this problem. The results of
such a study may legd to improv;ments of the techniques

used .in the present investigation.
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N
. ‘ \ . '
\\Q ‘4{\ INSTRUCTIONS TO EXAMINERS ~ .
1. Tell the students that these tests are part of a

- study on improving methods for marklng multiple-
choice exams. Emphasize that it is important. that
they answer all guestions both quickly and
accurately. -

2.. Have the students clear their desks of. everything
except a pencil. (If no penci] is avallable, a ‘
Pen is OK as a last resort) .

3. Dlstrlbute the answer sheets and the VA tests
accordlng to the scheme outlined below {or your
version of it).,

Row 1 Row 2\\ - Row 3 - Row 4 =~ PRow 5
! 4>+ a2l o -»A\ \ >
o+ +U A s ‘ +0

o 40 N ot to ‘o o
a,. +D a, .4 0 .0 -
o to 0, + 0 + 0

4 \ :

CH'+->->$>D : A D)\-»-r-» 1“)[‘] ooy

'-4.\ Have the students put thenx names on the answer
sheets and under Faculty oh‘Schoﬁl write the name "
of their school and their r¢ \Q number.

:5.- Read the general instructions\to’ theiclass, have
"~ them read the instructions on their .test booklets, o
and then check the class for ditficu1ﬁ¢es in under- Y
atanding the 1nstructlons. v \ ' SR
' . o . ‘
6. _Begln and - time the test. Total time =12 mln.
;7.ngave one student pic"*gp the VA tests while you .

_distribute the RA’ t"’;“.accordlng to the same
- sequence as usod prevgously._ .

;,

‘b.« Have studenta read the instructxonﬂ\on the RA
;_booklets.:,,3~_«, S R

fggggaegin andfiime the test. Total txme :iﬁ

5‘mm .. \ '.‘.‘:“- ‘.

?a,;)}tlg;.acoalect:thefRA tests and aAswer sheets, thdnk fh$ e
“x*:_u’f«students and te&oher, and leave.-v»;~', RS Sho




4

5. s svaryons xestyr negtat

12 MInUTES LATER:

nzpzam STEPS 4, 5, and 6 FOR' THE' SECOND Tzsr.-_RhﬂznﬁﬁxiﬁQQ*"*" 

136

'  INSTRUCTIONS FOR STUDENTS

THESE INSTRUCTIONS ARE TO BE READ BY THE EXAMINER AFTER
~THE STUDENTS HAVE BEEN GIVEN THE VA=TE§T—§%6fiET§—3ﬁb |
ANSWER SHEETS _ = =

. 2

-

1. The multiplerchqice tests.which you are . going to
" write today will be answered-in three different‘ways.
One method 18 the same as you usually use, but the
' other two are dlfferent. Each of you will use only“
' one method. . : o, : :

2. The instructions for anqwerlng the test are already
printed on the cover of each test booklet. Read
these instructions carefully and make sure that
you understand them before you start wrlting. 1f
after reading the instructions, you have any ques- -
tions, please ask for help. I will explain the: ‘
method to you., - _

3. I will give you about 5 minutes to read the test -
instructions and ask questions. Do not open the
.. test booklet until I tell you to do so. Everyone
‘ wzll start the test at the same time.

‘

4. . Now all of you have the test bookleta and answer
. - sheets--begin reading the instructions. Be sure
you understand the 1nstructions before you start
‘writlng the teat.

B

4.,

wnzn ALL 'STUDENTS uxvn READ THéRINSTRUCTIONSf
o ANy DIF?ICULTIES, conw:nun as ?OLLOWS.

s

l .
-/

R 3

5  Glose your booklets éléraéé:f -

, .

 THE_SECOND 7TEST  (RA) 15 15. Mruuwzsfnoncﬁl@t; R




VOCABULAKY TEST -- VA-CV.

-

This 1s a test of your knowledge of word meanings. Look at the
example below. one of the five numbered words has the same menning
or nearly the same meaning as the word above the numbered words. In
this example the right answer has already been marked. This was done
‘by placing a4 black mark between the pguldeline: yun the answer sheet
as shown, by using an HB pencil.

i. Jjovial {. 1A _Lf 5 4 P

l-refreghing ’
J-scare

5-thickset

L-wise

,-Jolly

To mark an answer, decide first which is the best answer. Then,
24 the answer sheet, find the row of "the answer numbered the sdame as
the question. Make a black mark between the guidelines for the best
answer., Make only one mark for each guestion.

Your score will be the number of the questions correctly
answered. LN

You will have 12 minutes to answer all 25 questions in this
test. '

DO NOT MARK IN THIS TEST BOOKLET. If you have any questions,
please ask us now.

<

2

o

DO NOT TUKN PHIS PAGE UNTIL ASKED TV DO 50.
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VOCABULARY TEST -- VA-CF.

This 1s a tert of your knowledge of word meanings. There are
<5questions to be answered. Each question has one word given above
and 5 numbered words given below. One of them has the same meuning
or nearly the sume meaning as the word above and i1s the correct
answer. Your tdsk 1s not to determine the correct answer, but to
indicate your confidcence in the correctness of euch available word.
You have 10 points of confidence to distribute among the % words.
if you are sure that one word, say the 1st. word, is correct, you
may ;ive 10 points to that word and give U to all others. But if
you are not sure about any of them, you may ;ive only o major
cortion of 10 points to one word which you have morc confidence in

than the others, and then distribute the rest of the 10 points to
some Oother words.

Look at the exumple below. In this example, the . th. word,
jolly, is the correct word, so all other words are 1nconp§ct.

i. Jjoviul
l-refreshing
2-scare
S5~-thickset
L-wise
S5-jolly

. A. If you are sure that the 5th. word, jolly, i3 correct, you
may give 10 points of confidence to that word by writing '"10' under
the corregponding number on the ansffer sheet, and then write 'O
under all other numbers, uas shawn below -
1. 1 2 5 4 >
0 O 0 (¢ 10

b. If you think that the Yth, word is correct, but you are not
very-sure and you still think that the 2nd. word, scare, might be
corrvct, you may give 7 points to the 5th. and 5 points to the 2nd.
words by writing 7' and '3' under the corresponding numbers an the
answer sheet and giving other numbers '0O', as shown below -

i. T2 b) 4 Y .
O 3 O o o . . .

. or, you may give 6 points to the vth. word, 2 to the 2nd. -
and the 5rd. words on the answer sheet as in this edumple -

i. 1 2" 5 ly P
Q. .2 _2 -0 g

"TURN TO THE NEAT PAGE
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or, give them as in this example -

i. ] 2 5 4 5 \
0 B S S A R
' .t
You are free to sive any number of points to each ans%@r in
an 1tem, but you have to make sure that the points you give to all
words add up to 1U; no more; no less!

LIPEY

Remember that you have to answer all questions on the answer

sheet by writing numbers of points under the corresponding number
of words, as shown in the examples.

Your score for an item will be the number of points you give
to the correct answer. If you give 10 to the correct answer you
recelve a score of 10, if you give 7 you reccive 7, and if you give

") you receive O. So your score for an item will vary from O to 10.

It is important for you to know that you will receive a higher
score on the test if you indicate honestly your degree of confidence
in the correctness of each chaice.

You w}ll have 12 minutes to answer all 25 questions in this
test. :

DO NOT MAKK IN THIS TEST BOOKLET. If you have any questions,
please ask us now. ¢ ‘

— e

DO NOT TUKRN TiIS PAGE. UNTIL ASKED TO- LO SO.

L4
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VOCABULARY TEST -- VA-EL.

This is a test of your knowledge of word meanings. There are
25 4uestions to be answered. Each question has one word riven above
and fivenumbered words glven below. One of the five numbered words
has the same meaning or nearly the same meuning as the word above
and is the correct answer. Your task is not to determine the correct
answer, but to determine, among the five numbered words, which of
them are incorrect. ’

Actually, there are 4 numbered words which are incorrect. You
should choose only words which you are sure are incorrect. It is not
‘necessary that you find all 4 incorrect words. You may choose only
one or two or three words which you are sure are wrong.

Look at the exampl w. In this example, the Sth. word, jolly,
is the correct answer, so all other words are incorrect. If you can
find all of them as in this example, then, on the answer sheet on the
row of the answer numbered the same as the question, you cross out
all numbers except number 5.

i. jovial . X X X X
t-refreshing )
2-s8care
3-thickset

L-wise _ _
9-jolly |

\,"

Your score for an item will be the number of incorrect words
you cross out. You will score 4 points from the answer shown above.
If, by mistake, you also cross out the correct word, you will lose
4 points for that word. ! :

Suppose that you cross out nu ers2,%,4 and 5 on your answer
sheet for the above question. You will score 5 points from words
numbered 2,5 and 4, but lose 4 points for number 5, S0 your score
for this question would be -1. But if you cross out only numbers
2,5 and 4, your score will be 3 instead of -1 or 4.

So, be careful to cross out only words which you are really
sure that they are incorrect. DO NOT GUESS.

You will have 12 minutes to answer all 25 questions in"
«this test. :

DO NOT MARK IN THIS TEST BOOKLET. If you have any questions,
please ask us now . : N

DO NOT TURN THIS PAGE UNTIL ASKED TO DO SO.

.. e;"'— : ‘ Cad
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~

MATHEMATICS APTITUDE TEST -~ RA-CV.

}

In this test you will be asked to solve some problems in mathe-
‘matics., Solve each problem and mark your answer on the answer sheet
as shown by the following example -
i., How many pencils can you buy for 50 cents at the rate

of 2 for 5 cents?

1-10
. 2-20
3-29
4-100 .
> 5-125 ! . ,
i.' ) :21'.:: é T:}::: "‘9" :'.5:"

To mark your answer, decide firet which is the right answer.
Then, on the answer sheet, find the row of the answer numbered the
same as the question. Make a black mark, with an HB pencil, between
the guidelines for the right answer. Make only one mark for each:
question. :

Your score will be the number of the questions correctly N
answered., ] i ’ B

You will have 15 'minutes to answer all 15 questions in |
this test. . ,

DO NOT MARK IN THIS TEST BOOKLET. If'you)have any questions,’
please ask us gpw. , = . ' .

/

DO NOT TURN THIS PAGE UNTiLjASKED(TO DO SO..

P
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MATHEMATICS APTITUDE TEST -~ RA-CF.

In this test you will be asked to solve some problems in mathe-
matics. There are 15 problems to be solved. Each problem has 5
numbered answers. One of them is correct, the other 4 are incorrect.
. Your task is not to determine the correct answer, but to indicate
your confidence in the correctness of each available answer. You have
10 points of confidence to distribute among the 5 answers., If you
are sure that one answer, say the 18t. answer, is correct, you may
give 10 points to that answer and give O to all others. But if you
are not sure about any of them, you may give only a major portion
of 10 points to one answer which you &gve more confidence in than
the others, and then distribute the rest of the 10 points to some
other answers. '

\ Look at the example beiow. In thié example, the 2nd. answer, 20,
is the correct answer, s0 all others are incorrect. ’

i. How many pencils can you buy for 50 cents at. the rate
of 2 for 5 cents? '

1-10 N
2-20 A
3=25
4-100
5-125

A. If you are sure that the 2nd. answer is correct, you may
give 10 points of confidence to that answer by writing '10' under
the corresponding number on the answer sheet, and then write 'O
under all other numbers, as shown below -

i. 1 2. 3 . 4 5
o 10 o o o,

B. If you think that the 2nd., answer is correct, but you are
not very sure and you still think that the 3rd. answer, 25, might
be correct, you may give 7 points to the 2nd. and 3 points to the
3rde. answers by writing '7' and '3' under the corresponding numbers
on the answer ‘sheet_and giving other numbers '0', as shown below -

4. 1 2 3 4 5
-_o 7 3. 0 0

or, you may give 6.points to the anliansve » 2 to the 3rd.

and the 4th. answers on the answer sheet as in this éxample -
.0 v 2 3 4 s R

T . TURN TO THE NEXT PAGE -

Y
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You .are free to give any number of points to each answer in
an item, but you have to make sure that the points you give to all

afqwers add up to 10; no more; no less!
Affi Remember that you have to answer all questions on the answer
sheet by writing numbers of points under the corresponding number
of answers, as shown in the examples.

Your score for an item will be the number of points you give ‘///
to the correct answer. If you give 10 to the correct answer you
receive a score of 10, if you give 7 you receive 7, and if you give

O you receive 0. So your score for an item will vary from O to 10.

It is important for you to know that You will receive a higher
score on the test if you indicate honestly your degree of confidence
‘in the correctness of cach choice.

You will have 15. minutes to answer all 15 questions in thig
test, '

DO NOT MARK IN THIS TEST BOOKLET. If you have any questions,

please .ask us now.

U

DO NOT TURN THIS PAGE UNTIL ASKED TO DO S0.

[
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MATHEMATICS APTITUDE TEST -- RA-EL.

In this test you will be asked to solve some problems in mathe-
matics. There are 15 problems t6 be solved. Each problem has five
numbered answers. One Of them is correct, the other four are incorrect.
Your task is not to determine the correct answer, but to determine,
among the five answers, which of them are incorrect.

Actually there are 4 numbered. answers which are incorrect. You
should choose answers which you are sure are incorrect. It is not
necessary that you find all 4 incorreéct answers. You may choose only
one or two or three answers which you are sure are wrong.

Look at the example below. In this example, the 2nd. answer, 20,
is the correct answer, 8o all others are incorrect. If you can find
all of them as in this example, then, Qn the answer sheet on the row
of the answer numbered the same as the question, you cross out all-
numbers except number 2. "

i. How many pencils can you buy for.50 cents at the rate
of 2 for 5 cents?
1-10
2-20
3=25

i ) "
. X 2 > w X .

Your score for an item will be the number of incorrect answers
you cross out. You will score 4 points from the answer shown above.
If, by mist you also cross out the correct answer, you will lose

4 points for that answer.

Suppose that you cross out numbers 1,2,3 and u, you will score
'3 ‘points for numbers 1,3 and 4, but lose 4 points for crossing out
. ‘number 2, so your score for this question is -1. But if you cross
out only numbers 1,3 and 4, your score will be 3 instaed of ~1 or 4.

So, be careful to cross out only answers which you are really
sure that they are incorrect. DO NOT GUESS. '

You will hawe 15 minutes to answer all 15 questions in this
test ' :

DO NOT MARM IN THIS TEST BOOKLET. If you have any questions,
 please ask us no v

DO NOT TURN THIS PAGE UNTIL ASKED TO DO SO.
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{ .
VOCABUpARY TEST -- VB.
|

t
. LS
This 1s a test of your khowledge of word meaningg, Look at the

example below. One of the four numbered words has the me meaning
or nearly the same meaning as the word above the numbered words. In
this example, the right answer has already been marked. This was.
done by placing a black mark between the guidelines On the answer
sheet as shown, by using an HB pencil.

1. attempt i, 1 2 3
sima

1-run
2-hate
3=-try
h-stop

To mark an answer, ‘decide first which is the best answer. Then,
on the answer sheet, find the row of the answer numbered the same
as the dquestion. Make a black mark between the guidelines for the best
answer. Make only one mark for each question. :

Your score will be the number of the questions correctly
answered ' ¢

You will have 8 minutes to answer all 30 questions in this
test.

DO NOT MARK IN THIS TEST BOOKLET. If you have any questions,
please ask us now, : N

/ o

DO NOT TURN' THIS PAGE UNTIL ASKED TO DO S0.

ooy
»
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MATHEMATICS APTITUDE TEST -- RB,

In this test you will be asked to solve some=problems in mathe-
matics. ‘Solve each problem and mark your answer on the answer sheet
as shown by the following example - :

1. How many pencils can you buy for 50 cents at the rate
} of 2 for S cents? , :

1-10

2-20

3=25

4-100 ' ? ,
5-125

1. 1 2 3. .4 5

To mark an answer, decide first which is the right-aneig‘.‘éhen,
on the answer sheet, find the row of the answer numbered the same as
the question. Make a black mark, with an HB pencil, between the
fuidelines for the right answer. Make only one mark for each question.

v

Your score will be the number of the questions correctly
answcred. : )

, You will have 10 minutes to answer all 15 questions in
this test. o

DO NOT MARK IN THIS TEST BOOKLEY. If you have any questions, “
+  plcase ask us now. « :

DO NOT TURN THIS PAGE UNTIL ASKED TO DO SO.

» 3



CAUTION — avoid vr>n_za ANY MARKS AMONG THE BLACK TIMING LINES
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Indicate response by placing a .
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asg shown in the uomplo.}
‘Use HB pencil Don't make

marks longer than guidelines.
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... Vocabulary Test -- VA-CV.
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Name School - _

last -« first middle ’ ) . : 149
Age erade__. ] [ Date
year . male fenmale day month year

I.Do number : -

Y. Vogabulary Teaf

VA'-ELO -
2. Mathematics Aptitude Tast
RA"EL.
Exanple = -~ * Cross out choices which you believe are incorrect.

KX K s

Vocabulany Test -- VA-EL.

1. 1.2 3 4 5 M. 1 2 3 4 5 21. 1 2 3. 4 5
2. 1 2 3 4 5 12,12 3 4 5 22, 1 2 3 4 5
3..1°2 3 4 5 13, 1 2 3 4 5 23, 1 2.3 4 5
he 1 2 3 4 5 e 1 2 3 4 5, 24, 1 2 3 4 5
5. 1.2 3 4 5 15. 1 2 3 4 5 25,71 2'3 4 5
6. 1 2 3 4 5 6. 1. 2 3 4 5 26. 1 A3 4 5
7.1 2 3 4 5 172 1 2 3 4 5 27, 1 2 34 5
8,1 2 3 4 5 ’u{j 123 4 5 28, 1.2 3 45
9. 1 2 3 4 5 9. 1 2 3 4 5 29. 1 2 3 4 5 -
0. 1.2 3 4 5 20,12 3 4 5 3, 1 2 3 4 5
Please keep' this answér shqet7fo£;one,more test.
Mathematics Aptitude Test -- RA-EL. c o
.12 3 405 6.1 2 3 4 5 M, 1 2 3°4 5
2,01 2 3% 5 7.1 2.3 4 5 2. ) 2.3 4 05
3.1 2 3 4 5 ‘8. 1 2 3 4 5- 13812 3 405
be 1 2 34 5 9, 1 23 - W 1.2 3 45
'5..1 2 3 4 5 10,‘,1, 2:-5' b5 15. i“a 3405

Please place thia hnswer sheet 1naide ‘the test booklet
I oo and hand” them 1n. | ”
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TABLE 72

NUMBER OF UNIVERSITY STUDENTS RATING
FOR OPTION WEIGHTS

T T T
Class Number
rd R - - —1— - -
Ed. Psy. 487 8
" Ya. psy. 489 23
) Ed. Psy. 504 o 13
L
Total 44
1




TABLE 73 4

OPTION WEIGHTS FOR VOCABULARY TEST: FORM A

. Option )

= ] 2 : ) 5
1 1.977 1.909 ‘ 3.136 . 5.000 3.091
2 3.182 2.682 2.364 2.032 5.000
3 2.032 5.000 2.455 2.909 2.864
4 2.909 2.864 2.159 5.000 2.500
5 1.909 2.523 5.000 3.591 2.227
6 1.818 5.000 3.341 2.773 2.364
7 1.705 2.045 5.000 3.750 2.818
8 3.091 2.750 5.000 2.295 2.568
9 5.000 3.227 2.545 2.432 2.318
10 2.682 3.068 5.0Q0 2.523 2,227
11 3.091 2.591 5.000 2.682 2.477
12 1.636 5.000 2.364 3.318v 2.818
13 2.477 1.841 2.727 5.000 3.318
14 3.136 2.841 5.000 2.773 1.909
15 2.432 3.159 5.000 2.841 . 1.682
16 2.659 2,250 2.182 5.000 3.318
‘17 5.000 3.568 2.886 2.273 1.523
18 5.000 2.955 1.932 2.636 2.886
19 2.682 5.000 2.773 2.364 2.864
- T—20 2.364 2.841 2.636 2.705 5.000
21 | 2.795 2.886 2.727 2.295 5.000
22 2.659 1.750 2.795 3.227 ' 5.000
23" 2.545 2.636 2.727 |. 5.000 2.477
24 | s5.000 | 2.818 2.955 2.591 2.500
. %5 2.409 1,477 5.000 3.045 3.295

. o




TABLE 74

OPTION WEIGHTS FOR MATHEMATICS
APTITUDE TEST: FOR% A

v

Option
Item
1 2 3 4 5
Y 2.273 3.318 2.205 - 2.750 5.000
2 2.864 2.682 5.000 3.386 2.045
3 3.341 5.000 3.136 2.409 | 2.114
4 2.636 3.477 5.000 | 2.568 '1.841
5 2.000 3.091 3.136 5.00&\ 2.545
6 5.000 3.409 2.886 2.182 . 1.886
7 1841 2.659 5.000 " 3.364 2.682
8 2.068 2.341 2.795 3.295 5.000
9 2.773 5.000 3.205 2.568 - 2.205
10 2.409 3.591 5.000 3.273 1.932
11 5.000 3.091 2.864 2 | T 2aa
12 1.955 2.614" | 3.250 5.000 3.409
13 2,023 2.500 2.955 3.182 5.000
14 1.864 2.568 2.841 |+ 5.000 |  3.432
15 : 2.9%5 5.000 2.636 2.545 2.294

N



APPENDIX B

NORMS FOR VOCABULARY TEST: FORM B AND

MATHEMATICS APTITUDE TEST: @ORM B

1
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TABLE 75

NORMS FOR VOCABULARY TEST: FORM B

155

Raw Score Percentile Score T-Score
30 99.9 81.0
29 99.7 78.1
28 99.5 75.8
27 99.1 73.3
26 98.4 71.5
25 97.3 69.3
24 95.5 67.0
23’ 93.0 64.8
¥ 2 89.5. 62.5

21’ 84.5 60.2
20 78.0 '57.7

19 71.0 5.5 °
18 63.0 53.3
17 54.0 51.0
' 16 45.0 48.7

15 | © 36.0 © de.ar

14 | 28.5 443,
13 21.0 42.0
12 15.0 39.6
11 10.5 - 37.5
7.0 ~35.3
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TABLE 75 (continued)

7]
Raw Score Percentile Score T-Score
9 4.5 33.0
8 2.7 30.7
7 1.6 28.5
6 1 0.9 26.4
5 0.5 . 24.3
4 .25 21.9 ‘
3 .12 - 19.7
2 .05 17.0
1 .025 15.0
0 .01 13.0
‘pumber of students (grade 9) : 1028
Number of test items : 30
Number of item responses : 4
Mean of the total group : 16.25
Standard deviation : 4.05
Prepared by Wan nsup
‘ K Department Sy .
2 The University $YPAlberta

March, 1973.

4
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TABLE 76

NORMS FOR MATHEMATICS APTITUDE TEST: FORM B

Raw Score Perceﬁtile Score T-Score
15 ' 99.9 , 87.0 .
14 ) 99.9 , 83.0
13 ' 99.8 78.8
12 . 99.3 ‘ 74.5
11 ' 97.7 70.0
10 95.0 66.5
9 87.5 ‘ 62.0
8 77.0 57.4
7 62.0 T 53.1
6 46.0 ) 49.0
5 - 30.0 44.8
4 ‘ 18.5 - 41.0
3 9.0 ' ' 36.6
2 4.0 . 32.5
1 1.4 o - 28.0
0 0.5 - ; 24.3
. ) ) h
Number of students- (grade 9) ¢ 1028
Number of test items : 15
Number -of item respoh8e§ : : 5
Mean of the total group s 5.53
standard d%viatéon . : T 2.61

pPrepared by Wanlop Kansup
Department of Ed. Psy.
‘The University of Albertd
« March, 1973.
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INTERCORRELATIONS, MEANS AND STANDARD DEVIATIONS
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' TABLE 80

MEANS AND STANDARD DEVIATIONS OF TEST SCORES UNDER
CONVENTIONAL TESTING AND STUORING METHODS

Test Mean Standard Deviation
-/
VA, 12.0 3.5 '
N ’ /
VA, 12.6 : 377
RAl 6.7 4 2.7
RA, : .&6 .8 2.8
VB , 16.0 - 5.1
RB 5.6 - 2.7




