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ABSTRACT

" The basic obJect1vo of the study was to determine the validity
of four new indices of item quality. Three 6f these were bascd on
analyses of differential, empirical weights for item choices, and
the fourth was designed to measure the reiative attractiveness of
distracters. A secondary objective was to ascertain the validity
of the conventional discrimination index. .

To attain these objectives, multiple-choice items designed to
vary in quality with respeet to nine common item-writing principles
were prepared. ' The quality of each item was rated independently by
three judges, and the average of their ratings was used as the
criterion to determine the val:dlty of the indices. '

The special test items were administered to a sample of college
undergraduates, and the five indices were computed on the basis of
their responses.

The data were analyzed, and the conventional dlserlmlnatlon
index was found to bhe a moderately valid measurc of item quality.
The weighted combination of the new indices also appearcd to be
valid. Because all of the new indices did not operate in the way
expected, hovever, it is suggested that further research on thenm
is nccessary before they are considered for practical use in test-
constriction projects.
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CHAPTER 1

MEASUREMENT OF ITEM QUATJITY

The Problem

To write multiple-choice items of high quality for aptitude
and achievement tests requires a thorough knowledge of the subject
matter and skills that are to be measured, highly developed writing
skills, ingenuity in conceiving and casting testable ideas into
proper form, and psychological insight into the probable reactions
of differcnt groups of examinecs to the items. Because item writing
is so complicated a skill and because the component characteristices
of itews of high quality have never been adequately defined., satis-
Tactory mcasurement of item quality has been, at best, difficult
to achieve. ' '

The Backgpound of the Problem

In the past, attempls to mcasure item quality have made usc
of subjective judgments, indices of item difficulty, and indices of
item-choice correlation with a criterion variable (usually total
score ou the test in which the item is included). Commonly, only
the correlation coefficient between the dichotomy of marking or not
marking the keyed choice and the criteriow variable has been com-
puted. Subjactive judgments bave been less than satisfactory,
partly becausc a clear indication of important points tou be
considered has not been available to the judges and partly becausc
of the inherent unreliability of judgments of the type involved.
Conventional item-analysis data, on the other hand, somctimes arc
helpful in detecting defcetive items and aid in the selection and
revision of items for inclusion in the final version of a test.
Despite thesc attempts to mecasure item quality, inspection of
achievement and aptitude tests indicates that a relatively large "
number of faulty items are not identified during test construction.
Conscquently, it seems desirable to investigate systematically the
validity of conventional item-analysis data for measuring item
quality as well as to examine the effectiveness of some new methods
for measuring item quality that have received little attention in
the past.

New Measures of Item Qualitv

Threec new indices, suguested by Davis (1959), incorporate
information provided by conventional item-analysis data with
information on the choicc-criterion coefficients for unkeyed
choices in a mawner designed to make the resulting indices parti-

cularly sensitive to specilic aspecets of item quality. These threc
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indices, plus a fourth devised for use in this study, werc determined
for each ol 54 specially prepared items in such a way that their
uscfulness in judging item quality could be estimated and compared
‘directly with the usefulness of conventional item-analysis data.
Three scts of judgments of the quality of the 54 items werc uscd as
criteria of item gquality. These judgments werc made with the aid

of a guide list of critical points to be considered in evaluating
the quality of multiple-choice items.

The Purposc_of the Study .

The basic problem for study is, then, the mecasurement of the
quality of multiple-choice test items. Specifically, the effective-
ness of the best-weighted combination of the new indices is compared
with that of conventional item-analysis data.




CHAPTER 2
FAULTS iN MULTIPLE-CHOICE ITEMS:
A SURVEY OF THE LITEFRATURE

The'Emphasis upon Avoiding Faults
in Multiple-Choice Jtems

Wesman (1971) suggests that during the last two decades the
emphasis on item-writing principles in textbooks on educational
measuremcnt has inereascd greatly. The current emphasis on this
topic is revealed by a recent survey cof the literature by Masonis
(1971) , which resultcd in a list of forty-seveun principles for
writing multiple-choice items. Violation of most oi these princi-
ples leads, logically, to the construction of faulty items (i.e.,
items of low quality). It is interesting to note that the list
contains secveral contradictions that result from disagreements
among item-writing experts regarding principles. However, there
appears to be widespread agreemcut among experts on many of these
principles. Ior cxample, thirty-four writers suguest thet "All
options should be plausible for the uninformed student" @Masonis,
1971, p. 93). 1In the study reported here, special items were
written that vary with respeet to nine item-writiiig principles.
Eight of these principles appear in the list compiled by Masionis,
and six of them were suggested by nine or more writers. The
privnciple that items should be unambiguous is ‘the only principle
usced in this study that is not explicitly included in the list,

but it is implicd by scveral of the other principles. The effects

of following these widely recommended principles and thus avoiding
certain faults, however, has rcceived relatively little attention
in the literature. T

The Effects of Faults on Scores
on Multiple-Choice Tests

Some of the res-arch on test-wiscness provides data on the
extent to which examinces use certain kinds of faults to advantage
in determining their responses to multiple-choice items. One
approach thatl has been used to measure the variation due to the
advantagcecous usc of faults involves a comparison of the total scorcs
obtained by groups of examinces on sets of items that are designed
to measure the same points but which vary with respecet to their
quality. Millman and Sctijadi (1966) nsed this approach to deter-
mine the cxtent to which test-wiseness exists in samples of American
and Indonesian students. They used multiple-choice items with
plavsible distracters and multiple-choice items with implausible
distracters. 1In gencral, the latter were easier than items with
plausible distracters. Furthermore the difference in performance
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on the two typta of itons was greater for Amer:icans, who were known

to have had morce experitiice responding to multiple- choice items,

than for Indonesiaus. Altiough no tests of statistical significaunce
were condueted, Millman and Setijodi sugyest that the type of fault
examined may have a diflcvential cflfeet on the performance of ex-
aminecs with varying levels of test-taking expervience.

Another approach thut has been used to weasure test-wiscuess
requires the construction of items that deal with very obscure or
fictitious material and the incorporation of certain faults that
examinees may usc to raisc their scores on the test above the level

- that wost likely would be expected to occur as a result of chance
alone. ” For example, some of the dtems used by Slakter et al. (1970h)
to measurce test-wisencss included one option each that rescmbled the
stem of the question. The items dealt with fietitious content so
that examinces could not answer the guestions on the basis of know-

. ledue. A test-wise examinee; in terms of these itewms, was defined
~as onc who had a tendeney to scleet options that resemble the stoms.
. Significant over all differcuces were found among examinecs in grades
- five through cleven on test-wiseness items that contained four types
of faults, including the ouc deseribed above. An important limita-

tion of studies 1hal measure test-wiseness in the mamer just
described is that the results may be appropriately generalized only
to pevrformance on tests that are extremely difficult, which is 1ok
typical of most tesls used in educational s1tuut|0ns.

In general, both approaches to the study of the particular
aspeet of tcst-szcucqs under consideration have indicated that an
important source of variatiow in test scores may be atiributable to
faults that are present in test items. These studices, however, only
have been concerned with types of faults that may aid examirees in
determining the keyed choices to multiplo -choice items. Tt shoulad ,
be noted thaL some of the most serious Lfanlts in items make it more ' o
difficult for an examince to sclect the correct choice even ibon he ' B
has a substantial amount of information about the point being tested.

For example, an ambiguity in the stem of an item may mislead and

causc a knowledgeable examinee to seleet an incorrcct choice. In

such items, thcrc is no response that clearly should be chosen on

the basis of the pr1nc1plcq ol test-wiscness alone. The study that :
is prescented in this rcport is concerned with the identification of T e
both types of faults in multiple-choice ilems.

Another limitatiion of these test-wiseness studies is that, in
a strict sense, the results appropriately way be generalized only
to items with faults that are siwmilar in nature and degrec. Wesman
(1971) suggests that #he limited generalizability of item-writing
studies probably is responsible for the paucity of rescarch in this

area. The seriouswess of this limitation with respeet to one parti-

cular fault was dcmonstrated by Chase (1904). He found that when : |
responding to very difficult items in which one choice in each item

was longer than the others, examinces tended to choose the extra-

long chaeices only when these choices were theee times as long as

the others. When these choices were only onc-and-a-half to two times

as long as the other choices, the extra-long choices did wot appear

U
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to affect examinces' perfovmance. Furthermore, the tendency to
scleet choices that were three times as loug disappeared when

each of the difficult items with an extra-long choice was prcccded
by very easy items in which the extra-long choices werce clearly
incorrect. Thus, this study indicates that the widcly-recommended
principle thal keyed choices should be no longer than the distrac-
ters may be an important prinveiple in terms of its effcet on
examince perflovmance only under certain circumstances.

Despite the limitations discussed above. a sufficieut number
of such studies (c.g., Chase, 196U; Millman, 1966: Slaktcer. 1970:
and Wahlstrom and Boersma, 1968) have identified variation in test
scores apparcently attributable to certain kinds of faults in test
items to werrant the hypothesis that careful analysis of the rco-
sponses ol examinces may aid in the measurement of item quality.
This hypothesis is consistent with much of the literature concerniug
the uses of Lthe couventional discrimination index, which is roviewed
in a later secclion.,

Logically, i faults irrclevant to the points bcing tested
account for some of the variation in responses o test items, tests
composced of fauliy items should be less valid than those composced
of faultless ituems. Studies of test-wiscness generally have been
concerned with the extent to which the trait exists among examincecs
and with its corrclales (such as sex and grade) rathei than the
cffeets of such faults on the characteristic reliability and
validity of tests. To the best of this writer's knowledee, only
two studies heve beoen conduected to determine the effeets of various
Taults on these test characteristies. Dumm and Goldstein (195Y4)
found that tests compoesed of items containing cues to the correct
choice, extra-long corrvcel choices, and inconsistencies in gramman
between the stonm and incorrent choices arce less difficult than
identical tests that de uot Lave these characteristics. The prescice
or abscnce of these characteristies did not significantly affeet the
reliability or validity of any »f the tests used in their study.
Board and Whitney (1972), on the other hand, obtaincd somewhat dif-
ferent results in an unpublished investigation of the effects of
four types of faults on test items, In gencral, they found that
the faults that they examined benelited poorer students more than
better students, that signilicantly lower reliability coefficients
werc obtained as a recsult of three types of Taults, and that signi-
ficantly lower validity coefficicuts cveecurred as a result of all
four types ol faults. The differecuces in the studies cited above
suggest that the conditions undeir which faults affeet test validity
and reliability arce not fully understood.

In spite of the contradictory evidence regarding the cfflect
of item faults on test reliabilily and validity. certain principles
of item writing arce widely recommended by tesl-construction experts.
The stress placed upon following these principles, in fact, may be
justified solely in terms of their effcet on the public aceceptance
ol multiple-chnice tests. For insiance. items that have not been
written in accordance with established itom-wrfting principles arc
a source of counccrn to subjeet-matter speeialists and scholars, such

12




as Holfimann (1962). Beecause a great deal of the eriticism of
multiple-choice test items springs from a lack of scholarly pre-
cision in writing and editing them, it appears important to conduct
studies leading to the validation of couventional measures of item
quality and to the development of new and, it is hoped, better
measures.

Tdentilicution of Faultv Ttems by Means of
Conventional Item-Analvsis Data

In formal test-construction projects, dralts of test items
usually arc administered to samples ol examinces representative of
thosc with whom the items ultimalely are to be used. On the basis
of cxaminec responscs, cstimites arc made of cach item's dilficulty,
of the attractiveness ol cach choigce, and of the ability of each
choice to discriminate among examinecs of high and low ability in
the trait to be measurced. Many methods for arriving at these esti-
mates have been proposed. The merits and deficicncies of the various
estimates as well as thedir relationships to cach other and to over
all test characteristies have received a great deal of attention in
the literature. Somc of these considerations are discussed in the
section of Chapter 2 that deseribes the conventional index of item
quality uscd in this study. The basie purposc of this section of
the report. however, is to review the litersture that deals expli-
citly with the use of conventional indices to identify faults in
individual test items.

If, as suggcsted in the previous scetion, some of the variation
in test scores is attributable to faults in test items, the prescnce
or abscnee of faults should afleet the difficulty levels of individual
test items. The use of item-difficulty indices to detect faulty items,
however, is mnot straightFforward becausce of two factors. First, a
considerablce amount of variation in difficulty indices normally is
expceted to occur as a result of the levels ol abilities in examinecs
with respeet to the points being tested. Furthermorce, some types of
Taults, such as the prescnece of an ambiguity in the stem of an itom,
are likely to increase item difficulty while others, such as the
inclusion of implausiblce distracters, arc likely to dccreasc an
item's difficulty from what it otherwise would be. In light of -these
considerations, it is not surprising that the usge of information on
item difficulty as an aid in detecting faults is not recommended in
the literaturc.

Indices of choice attractiveness, on the other hand, apparcntly
arc more helpful in the process of ddentif'ying faulty items. Speci-
fically, it has been suggested that distracters that are choscn by
very few or nonec of the examinecs should be regarded as implausible
and be replaced (c.g., Adams, 1964, p. 357; Ahlmann and Glock, 1971,
p. 192; Henryssen, 1971, pp. 136-137; and Thorndike and Hagen, 1969,
p. 127). Index 3. oue of the new indices of item quality investigated
in this study, is designed to provide an over all indication of the
quality of each item with respcet to the relative attractiveness of

13




its distvacters.

Appzn'ellﬂy, indices of the extent to which items discriminate
between those high in ability and those . w in ability on some
criterion vaviable also may be uscd in identifying faulty items.
Numerous writers suggestl that items that discriminate poorly should
be inspeeted clouscly for possible deficiecneices (c.g., Anastasi,
1968, pp. 170-171; Davis, 1949, pp. 206-27; and Gulliksen, 1950,

p. 365). To aid in the process of iuspeeting questionable items,
it is commonly rccommended that sepavate tabulations be made of
the muber of high-ability examinees and low-ability examinces who
marked each choice. Illustrations ol how Taults may be detccted
in this manner ave prescuted in the literature for items thut have
an unnccessary similarvity between the keyed choice and the stem
(Ahmann and Glock, 1971, pp. 193-191); that have distracters that
may be too close in meaning to the keyed choice (Henvyssen, 1971,
pp. 136-137): that are tricky (Lbel, 1965, p. 369); and thal arc
desigred poorly (Lbel, 1965, p. 371).

Facltors other than the presence or abscuce ol faults may
causc discrimination indices to vary from itewm to itewm. Misinfor-
mation on the part of examinces has been cited widely as one such
Tactor (c.g.. Anastasi, 1968, p. 170; Davis, 1951, p. 3006; Tbel
1965, p. 372). Thus, despite the numerous individual illustrations
in the literature showing how the discrimination index may be uscd
to identifly itoms with faults, their over all clffcetiveness as
measurces of item quality is nol elcar. One of the contribulions
of this study is that such a determination is made.




CHAITFR 3

A STUDY OF THE VALIDITY OF MEASURLS
OF ITUM QUATLITY

Questions Lo Be Answverced

Multiple-choice items of low qualitly can be found in standard-
ized achicvement and aptitude tests despite the emphasis on avoiding
faults in the literature and the widespread use of the conventional
discrimination index in item-sclection and revision proccdures. 1In
licht of Lthis fact, a clear nced exisls to investigate systematically
the validity ol the conventional measure of item quality as well as
to determine the uscfulucss of smme promising new measurcs of item
quality. This stndy was undertaken to accomplish these objeetives.
The convenlional diserimination index was expressed in terms of the
Davis Discrimination Index. Theee of the new indices selcected for
invesligation are bascd on choice-weight scores and a fourth measures
the relative altractivencess of distracters. All five indices woere
determined {for cach item in 1wo purallel Torms of a 27-item arith-
metie recasoning test. The criterion for deteramining the validity
of the indices waus the average rating of cach item’'s gnality by
three cexpert judges.

The dala deseribed above were obtlained in order to answer the
Tollowing speceific guestions:

la. What is the validity of the conveutional discrimination
index for mecasuring item quality in cach random hali of the group
of exuminecces on cach Torm of the test?

1b. For cach form, is the average of the validily cocffTicients
obtained in the two halves of the examinces signifTicantly different
from zero?

2a. What is the validity of the best-weighted combination of
the new indices for measuring item quality in cach hali oi’ the sample
of examinces on each form of the tesi?

2b. What is the relative contribution of cach new index to
the mecasurcement of item quality in cach half of the examiuces on
each form?

2c. What is the cross-validated multiple-correlation cocfli-
cient belween the weighted composite of the new indices ané the
eriterion in each half of the examinces on the two forms?

2d. Por each form. is the average of the two cross-validated
coefficients significantly differcnt from zero?

3. For each form, is the average validity cocefficient for
the conventional index for both halves of the examinecs significantly
different from the average cross-validated multiple-correlation
coc{ficient for the two halves?

15
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Qgpstruction.of the Special

Multiplce-Chnice Itoins

For the purposcs of this study, it was nccessary to write
items that would bLe heterogencous with respect to their quality.
First, ninc commonly rccognized characteristics ol items of high
quality were identificd, as follows:

1. Prescuce ol an adeguate keyed choicce;

2. Abscnee of distracters that can be defended as adequatcely
corrcetl beecuuse of ambiguities in expressing the meanings
of the stom and the choicees;

3. Abscnce of distracters that can be defended as adequately
corrcet when the stem and choices are unambiguons in
meaning:

[op I

4. Abscncce of ambignity caused by the use of a negative or
double ncgatives;

5. Abscncce of distracters that arce implansible beoeousce ol
a lack of homogencity with each other and with the keyed
choico;

6. Abscpee of distracters that are implausible when all
choices arc rclatively hoaogeneons and the prcscnéﬁﬁ@f
naturally attractive distracters; *

7. Abscucce of an extra-loug or precisely worded keved choien;

8. Abscunce of logically overlapping distracters;

9. DI'rescence of granmatical agrcoment of the stem with the
chnices.

Next, two arithmetic-reasoning items were writlten to conform
to the speceifications representoed by cach of the nine characteristics.
Thus, cighteen items of high quality were made available.

Then, two arithmetic-rcasoning items were written in such a
way as to make thom slightly faulty with respeet to cach of the nine
characteristics. Thus, eightecen items of medium gquality were made
available.

Finally, two aritbmetic-reasoning items were written in such
a way as to make them scriously faultly with respect to each of the
ninc chavacteristics.

The Taults that were incorporated intu the items nceded to be
of such a naturc that they would not adversly alffeet the examinces'
motivation and acccptance of the tests as legitimate measures of
arithmetic-reasoning ability. Hence, therc was a practical re-
striction on the extenl to which the items could be made heter-
ogeneous wilh respect 1o their guality. Three sample items are
shown in Appendix A. '

In summary. there were cightecen items designed to be "fault- -
free," cighteen designed to be moderately faulty, and eighteen
designed to be scriously faulty. The items were matched in terns
of the type and extent of faultl, and onc merber of carh matched
puir ol items was randomly sclected for inclusion in form A of the
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test; the remaining item was included in form B, In conslructling
the parallel forms, an abttenipt was nol made to mateh items in terms
of the speeific avithmetic reasoning skills that they were desigaed
1o mecasure.

Administration ol the Special Jtewms
to_the Validation Group

The two paralle) forms of the arithmetic-recasoning test,
consisting of twenty-scven items cach. were adninisterved to under-
graduates who werce applving for admission to the teacher credential
progrvam during the fall quarter of 1971, at the California State
College, Tos Angeles. As part of Lhe application procedure, studenis
arce administered o series of tests in various acadewmic aveas. They
were inTormed that the ftest used in this study was experimental and
was being administeraed in order to detevmine how well the test worked.
They wewe told, {furthermore, that the experimental test would provide
thon with practice in some of the skills that they would need to usc
on an aritlmetic skills-and-concepts test that would he administered
to them about a month later. The latier test Is considerobly easior
than the one uscd in this study ind is uscd to determine cligibility
for the eredential progream.  Observations of the examinces while
they were tuking the experimental test indicated that they vere well
motivaled.

The two fowrns were administered separately with one week be-
tween administrations. Ninety-nine of ithe examinces were prescent
for the administvation of only oue of the forwms, and tlicir rcsponscs
were exeluded from all anilyses. Since conventional item-analysis
may not be weaningful if the data are obtladined under speeded con-
ditions, the responscs of the forty-two examinces who did net mark
at least one of the last thrce items on both forms were also
excluded. Couscquently, the results reported in this study are
basced upon the responses of 30U examinecs who marked an answer to
at least onc of the last tluee items on both forms.

Computation of the Measures of ihe
Quality of the Special Tienis

In order to compute the counventional discrimination index and
three of ihe four uew measures of item quality, a criterion measurc
of the examinees?over all ability in arithmetic reasoning was nccded.
In this study, scores on the nine “foult-free” items in onc parallel
form werc used as the eriterion in computing the indices for each
item in the other parallel form. These scores were corrected for
chance success. The parallel-forms reliability coelficients for
the two nine-item forms were found to be .562 and .579 in Lwo non-
overlapping random halves of Lhe examinces. Since only two hours
of testing time were available, it was not possible 1o include a
larger number of items intended to be "lault-free™.
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Conventional discrimination indices. which estimate the
degree of relationship belween marking or not marking the keyed
choice and scores on the erviterion vaviable, were obtained for cach
item by means of an item-analysis computer program. This program
expresses the diserimination index in tewvns of a point-biserial
correlation cocfficient., Sinece an "external”™ criterion was uscd
(i.e.. scores on the nine items designed to be "fault-{free™ in a
separately alministerced parallel form) , the spurious -inflation oi
these coceflllicients that would have occurved if part-whole correla-
tions had been usced was preeluded. It is widely recognized, however,
that the values of the point-hiscrial coefficicent arce related to
item diffienlty., 1n order io obtain a weasure of item discrimination
that is less related to itom difficulty. the point-hiserial coceflFfi-
cicnts were converted to biscerial corrvelation coeffiicicents. The
biscrial coclficients subscquently werce converted to Davis Diserim-
ination Indices, which arce described in detail elsewhere (Davis,
1919) .  The essential characteristics of these indices are that
their values ceonstitule an intewvval seale and rauge from 0 to 100.

The four new indices of item quality were computed. Thesc

arc.

Index 1 (¥y)

k
=L ©-¢p)
(i=2)
where
I3 ds Item Quality Index 1;

n

Cy is the choice weight for the keyed choiec;

C; is the choice weicht for choiece i, where Tomits™ are
treated as choices and i = 1

k dis the mumber of choices.

If the choiece weidghts arve on a 7-point scale from +3 to -3,
for five-choice items, the maxinum value of Index 1 is +2U (where
C1=3 and C;=-3 for all values of 1); the minimum valuce is -2U, The
higher the value of I;, the morc likely it is that those who are
high on the eriterion variable arve attracted to the keyed choice
and that thosc who ave low on the ewviterion variable arc attracted
to the distracters. Thus, the value of I; Ffor any given item
indicated that the extent to which it diflerentiates betueen those
who knoiw the answer and thosc who do not. I{ has long been an
acceplted prineiple of item writing that items should make this
differentiation, and the extent to which they do is shoun by
Index Ip. F¥rom this basic principle ave derived many speeific
rules for item writing.

Index 15, (T1n)
T1m=C1-C4
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where
Cq is the chioice weight Lor the mosl attraccive distracter.

IT the choice weights are on a 7-point scale from +3 to -3,
the maximum valuc of Index lm is +6 and the minimum value is -0.
The hicher the value ol this index, the more likely it is thal those
who arc high in ability are atlracted to the keyed choiece and that
those who are low in ability are atlracted to the most atlractive
distracter. This index is a modiflication of ITndex 1 and was devised
aftter an inspection of the choice weights and frequencies for the
choices in several of the experimental jtems jn 'orm B, This in-
speotion revealed that in some dtews several distraclers wore
sclectoed by very few examinces. In computing Index 1, the choice
weights Tor such inelfeclive distracters were given cqual weight
with highly cffeetive distracters. Index lm is less subjeet to
this problom,

Index 2 (X,)

k k
Io=) Y Ci-Cj G719
(i=2) (§=3)

I the choice weights ave on a 7-point scale from +3 to -3 for
five-choice items, the maximom value of 1, is 424 (where Cp and
Cy =3 and Cy and Cgy=-3). The maximum value is zero (When all
values of C are the same). Thevelore, the higher the value of 1o,
the more Jikely it is that the distracters are attracting groups
of subjeets who differ with respecet to their mean eriterion scores.
The basic assumption vaderlying Lhe Tormulation of this index is
that in an item of high guality, the distracrers should disceriminate
among those who don'l have sufTicient knowledoge 1o seleet the correct
response but have varying amounts of information or misinformation,
That is, cach distracter should altract examinees at a differont
average level oif ability than the olher distracters. It is assumed
that items with this chavacteristic will be especially effective in
terms of providing plausible distraclers for examinces who do not
thoroughly know the point in qguestion. It should be noted. however,
thut when the value of this index is at a maximum, the valuciof
Index 1 cannot be al a maximum. This pestriction does nolb apply
to Index 1m.

Index 3 (I3)
k

ko |Z fs
13 =-L e

(i=2)

where
f1 is the frequency Tor the keyed choice;
f: is the frequency for choice i, wheve “omits™ are not
treated as choices:

k is the number of choices.

i
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Whatlever the percent of examinces who choosce the keyed choice,
I3 will cqual zero when cqual pereents movk all distracters. Its
value will be larveer in the negative divection when this condition
does not exist. Index 3, thervclore, is a mecasuve of the extenl to
which the distracters in a aultiple-choice item ave equally attractive.
Horst (1933) has shown that, olthery things beoing equal, item gcores
will tend to Lw more reliable for items where the distracters arve
more cqually attractive than in items cvhere they are less cqually
attractive. This cecurs regurdless of the level of difficulty.
Furthermere, it is widely recommended that distracters that atlract
very {oew or no examinces probably should be regarded as implausible
and be reploced.  Ttems with svch distracters will tend to have
lLarger negative values on Index 3 than items that do not.

Judements of the Quality
of the Special Ttoems

In ovder to oblain a criterion to usce in determining the
validity of the objective ncasuves of item quality, tlwee judges
were asked to rate independently cach of the Tif'ty-four special
items Tor quality by using a speceial cheek Tist of the nine
characteristics ol items discussed carlier (See Appendix B) .-
Speciflically, the judges were asked to indicate whiech, it any
faults were present in cach item and the extent to vhich cach
fault would be likely to affccel adverscly a given itean’s abilily
to disceriminate between those who know and those vho do not koo
the point in guestion.  The extent to which cach item's ability to
discriminate was impaired by cach fault was indicated on a three-
point scale counsisting of thesce celegorics; "not detrimentel :
"moderotely deirimental ,” and “seriously detrimential.” Turlhermore,
the jedges vere asked to explain the natuvre of cachi fault that they
found. ,

Originally, it was plaimed to give each ilen a seore of one
point for cach moderately detrimental. fault and a score of Lwo
points for cach sceriously detrimental fault. In 20 of the 171
ratings of ijudividual dtems, however, a given judge gave the samce
explanation Tor marking two or wmore foults for a given item. This
occurrcd most olten in response to scales Tive and six cven though
these seoles were vorded in a manner designed to preclude this
occurrence. This raiscd the problem of whether an item should
accumtlate points under various headings on the check list for a
single characteristic. It finolly was decided thal whenever two
or more laults were marked for a given item by a single judge and
the some oxplanation was given for the various Taults, the multiple
faults would be counted only onece. It is inleresting 1o note, in

“Charlotte Croon bavis, Test Research Sepvice: Gordon Fifer, Hunter
College, City University of New York; and Mary B. Willis, American
Instilutes for Rescarch, Palo Alto, served as the judges of the
gquality of the itans.
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retlrospeet, that this problem could have been avoided by having the
judges check off the luults that they Tound in each item, but give
only onc over all rating of the likely effecets of all faults on
cach itewm's ability to discriminate,

. The scores obtained by cach item were averaged in order to
obtain a single criterion measure of item quality. To make higher
average values indicate higher quality than lower avernge values,
the average scores for each item were sublracted from a constant
positive number that was larger than any of the average ratings.

Despite the vrelatively minor problem that arose in obtaining
scores from the ratings,. inspeetion ol them reveals that the Judges
posscss considerable insight iuto the desirable characteristics of
mul tiple-choice items and the probable reactions of cxaminees to
them.  TFuvthermore, the reliability cocfiicients for the average of
the judges® ratings werce computed to be .667 and .857 for forus A
and B, respccetively, which ave high considering the types of judg-
ments involved,

Ay
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CHAPTLER U

THE FINDINGS

For cach of the speedally prepared items, six scores were
availuble: Indices 13, Tip. 12, T3: the Davis Discrimination Index
(OD1SC) ; and the Ttem-Quality Rating (IQR) obtained by averaging
the ratings of the three judges. The sample of examinecs was
divided in half at random for subscquent cross validation, and the
indices were computed separately on the basis of the responscs of
random halves (I and 1)) of the examineces on cach form (A and B)
of the test. '

The criterion vsed in computing Indices T, T3y, T2. and the
Davis Discrimination Index for cach item consisted of the scores
on the nine items inteided to be "fault-free™ on the parallel {orm
of the test. The mean scores corvecled for chiance success on the
nine items on Form A of the test were 3.30 and 2.89 Tor halves 1
and TI of the examinces:; the associated standard devialions were
2.37 and 2.32, respectively. On Form B, the mean corrceted scores
on the nine items wore 2.25 and 1.77, and the standord deviations
were 2.U5 and 2.U) in halves I and 11, respectively.

The mean corrceted scores on all twenty-scven itoms on Form A
of the test were 8.92 and 9.31 for the two halves of the examinces:
the associated standard deviations were found to be 0.U9 and 1,35,
respectively. On Form B, the mcan cormrccted scores on all itoems
were 8.99 and 9.78, and the stindard deviations were .79 and 4,09,

The first step in the analysis of the data was to obtain the
intercorrelations of the six iudices ol item quality scparvately ior
cach random hualf of the examinccs on cach form of the test. Tables
1 through U present the intercorrvelations along with the means and
standard deviations of the variables. The columns labeled T1QR™
show the validily cocfficicents for the indices. Inspection of the
scatter plots for these relationships indicate that they are not
curvilinear.

The Validity of ithe Conventional
Index of 1tem Quality

The conventional discrimination index was expressed in terms
of the Davis Diserimination Index (DDISC). For Form A of the test,
the validity coclTicients for this index were 540 and .U18 {for the
two random halves of the examinees. Using the appropriate z trans-
formation, the average of these cocfficients was .US5. This value
is significantly diffcrent from zero at the .01 level.

For Form B of the tesl, the validity coeff{icients for the
Davis Diserimipation Index were .USS and .572 for the two halves
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TABLLE 1

INTERCORRELATIONS , MEANS, AND STANDARD DEVIATIONS TOR TlE SIX
VARTABLES TFFOR RANDOM HALLI X ON TORM A OF THE TLST.

I I I, T3 DDISC  IOR M )




TABLE 2

INTERCORRELATTONS , MEANS, AND STANDARD DEVIATTONS FOR THE STX
VARTARLES FOR RANDOM HALF 1Y ON TORM A OF THE TEST.

YRS YR P 1, DDISC  10R M sD
1, 620 154 -.0u8  .771  .U56  62.630  38.U58
1, =091 456 .876  .N56 9.296  9.633
T, ~.431 -.226  .121 91,503 41,280
1, 456 L0701 -52.1M8  50.u30

DDISC LU18 16.889 12.




TABLL 3

INTERCORRELATIONS , MOANS, AND STANDARD DEVIATIONS YOR THL SIX
RANDOM TIATLF T ON FORM R O THE TEST,

Ihn

DDISC

VARJABLES TOR

DP1SC

Il Ilm 1, 13 JTOR M Sh
.827 .010 .102 ..897 L7 58.410 38.539

-.298 343 .939 .593 9.518 9.058

-.297 -.188 -.u473 911,593 41.139

.361 23 -50.963 39.693

.572 15.333 11.829




TARLE U

INTERCORRELATIONS , MEANS, AND STANDARD DEVIATIONS I'OR THE SIX
VARIABELS FOR RANDOM HATF IT ON FORM B -OF TIE TLST.

I Im I I3  DbDISC  IOR M SD

I, ' 736 .01l .157 870  .360  66.296 32.592 .

Ty -.330 .305 .922 414 10.778 9.378

1, -.232  -.331 -.287  85.037 35.5U6

I .182  .356 -47.518 41.517
: DDISC 488 18.222  11.789
: IR 3.790 .987
| <
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of the examinees. The average ol these cocefficients was 530,
which is signilicantly diflfevent from zero at the .01 level.

In summary, the conventional discrimination index was posi-
tively correlated with the ceriterion vaviable at the .01 level.
Tt is important to note, however, that approximately thrce-quarters
of the variation of item quality, as determined by judges'® ratings,
remaived unexplained by this index.

The Validity ol the New Indices
of 1tem Quality

Tubles 1 and 2 show the intercorraelations, means, and standard
deviations of the indices Tor the two raundom halves of the examinees
on Form A of the ltest. With respect {to this form, all of the new
indices have positive validity coefficients. Only the cocfficients
Tor Indices I] and iy, however, are of appreciable sizc.

Tables 3 and U show the intevcorrclatlions, mecans, and standand

“deviations ol the indices for the two random halves ol the examineces

on Form B of thce test. With respcet to this form, Iy has wnegative
validity coefficients. TPossible rcasons for this unexpected finding
and suggestions {for a future study of this index are discussed in

the wext chapter. »

The multiple-correlation coefficients between the best-weighted
combination of 11, Xim, 12, and .13 and the Jtem-Quality Rating for
the two halves of the examinees on Form A were .693 and .0632, respee-
tively. Ou Torm B the multiple-correlation coefficients for the two
halves of the examinees were .689 and .5UY, respectively.

To eliminate the capitalization on chance clements that causcs
spurious inflotion of multiple-correlation coelfFicients, cross-
validated covrelation coefficients were obitained by using the beta
weights obltained in half I of the sample with the intercorrelations
and validity cocfficients of the variables. in half 1T of the sample.
Likewise the beta weights obtained in half II of the sample were
used with the intercorrelations and validity cocfficients of the
variubles in half I of the sample.

Strictly speaking, the resulting cross-validated coefficients
arc product-moment corrclation coefficieuts between standard mea-
sures in the criterion variable (dewoted in the following equations
as ¢) and a weighted sum of standard measures in ecach of the pre-
dictor variables (the four Indices, demoted in the following cquations
as variables 1, 2, 3, and U) where the weights arc the partial re-
gression coefficients in standard-measure form (beta weights denoted
in the following equations as 31, B2, B3, Bu). The equation for
obtaining the cross-validated coefficicents, written for sample I
intercorrclations and validity coefficients and sample II beta
weights in Form A of the test, follows:

oy
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Analogous cquations provide similay datla Tor sample 11 intercor-
relations and validity coeflficients used with sample 1 beto weights for
the 27 items in Yorm A of the test; sample I intercorrelations and
validity cocfficients usced with sample 11T betu weights for the 27 items
in Form B of the test; sample TI dintercorrelations and validity cocfTi-
cients usecd with simple 1 beta weights for the 27 items in Form B of
the test, '

The results of these computations are as follows:

b AN . d . _ : . .
(2) A (1%c) cx:uzﬁ‘l. 141 + ]:J.rr~2 172 + 1'1ﬂ3 173 + :|:.1ﬁu 170) = ,615
(dof = ny - 2)

@ A iz af i+ P nze « Py v w0 117Y)

= 459
(d(')'.[" = 0Dy o- 2)
r ] . ) :
@ B Q%o (:l'.]'.ﬁ]. 141 + 1‘.'1'.(32 172 + ]']f}'s 143 4 I]'Bll 174) = ,607
(@of = ny -2) . : '
) Br'(n"’e) cj.ﬂl. 1171 + 1’32 1172 + 1f33 1173 + 1f3t| 1I70) = 496

(dof = nyy -2)

Before obtaining the average cross-validuled coeflTicients for
Form A and Form B, it should be determincd whether the coefficients
yielded by equations 2 and 3 are significantly differcent and whether
those yielded by U and 5 are significantly differeunt. The .05 level
of significance was used in making this decision.

All four coeffTicicnts of interest are product-moment correlation
coefficients; cousequently, they may legitmately be converted to
Fisher's z statistics (lthe hyperbolic are tangent). The appropriate
I test, expressed in notation appropriate for testing the significance
of the difference between the two coefficients bascd on nonoverlapping
samples who took Torm A is:
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(doll = +n

"1 T Py
where, in this casc, n cquals the number of items in I'orm A.

Use of cquation 6 indicotes that the eross-validated corre-
lations of the best-weighted combinations of the Tour indices and
the criterion vaviable (the judges' vatines) {or Form A were not
significautly different at the .05 level. Similarly, use of the
appropriate analogue of cquation 6 shows that the lwo validity
cocflicients Tor Yorm B arc vot significuntly difTevent at the .05
level.  Cousequently, it is legitimate to combine the data for the
two cocfficicuts pertaining to Yorm A and to I'orm B to obtain one
produet-monent cocfTicient showiug, fov cach foum, the extent to
which the best-weighted combination of standard measures corres-
ponding to the four item indices covrelate with the eriterion
variable, '

The required cguation for the witlin-sequences correlation
coelficient, expressed in torms of Yisher's z statistic and
written in notation appropriate for Form A is as Tollows:

z
(7) within-group (azc) (B]z]_ + 2%2 +ﬁ37.3 -I-f-"uzu) =
(sumples 1 and :

II in Form 1\) (nl"3) (7]) + (“I[_"3) (7‘2)

(hy-3) + (yy-3)

((10f = ll]:+ nI] - 3 - 3)

When equation 7 and its analogue Tor usce with Iorm B ave used,
the weighted combination of standard meuasures of the four indices
yiecld correlations with the eriterion of .54 for Form A and of .592
for Form B.

Since these are product-moment correlation coefficients, each
with U8 degrces of freedom, the difference belween each of them and
~a true coefficient of zero may be lested with the usual equation:

(8) t =p [_.n - 2_]
1 - p2

Usc of equation (8) indicates that the correlations for both
Form A and Form B are signiflicantly different from zero at the .01
level.

The beta weights for obtaining the best-weighted combinations
of the new indices For Random Halves 1 and 11 on Form A of the test
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computed to he:

Il Ilm 12 13

Laus .080 Lu21 .258
.20 .375 .17 -.028

In terms of the relative dimportince of the {four new indices, thesc
weights must be dinlterpreted with caution beeouse the size of the
weight for cach index is depeadent upon the relationships among the
particular predictors that were used in this study as well as its
validily. Thus, in a strict sensce, these weighlts indicate the
relative eontrvibulion of cach of the new indices only when all
these and vnly these predictors are uscd,

A measure ol the iwportauce of ecach predictor that is inde-
pendent of the relationships among a given sel of predictors is
the squared validitly coclficienlk. This indicates the amount of
variation in the criterion scorcs that cach predictor independently
explains. For the two halves of the examinces on o A of Lhe
test these are:

]ﬁ. I].m 12 I3
.232 .239 .071 L0106
.208 .208 .015 005

These indicate that in absolute terms both Indices 1, and T,, avc
relatively good predictors of item quality and ave about cqually
effective. The beta weights cxamined previously show, howcver.. that
when these two arc used in the set of four new predictors, they are
differentially efifcetive beeanse of the nature of the relationships
among the predictuors. These relationships ave shown. in Tables 1 and
2. It is also interesting to note that for the Tirst half of the
examinees, Jo rcceived a velatively large beta weighl even though
its squarced validity cocfficient is low. For the sccond half, 1,
is nol particularly important by either measure. I3, furthermore,
does nol appear to be particulorly effective in terms of its squared
validity coefficicents.

The beta weights for obtaining the best-weighted combination
of the new index for Random Halves T and IL on Torm B of the test

arce:
Iy IST™ I, I3
.086 .302 -.305 .189
.09 .300 -.127 .284

These indicate the relative importance of the new predictors when
all these and no additional predictors are used to obtain the best-
weighted combination of the predictors.

The squarced validity coclficients for these predictors with
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respeet to Yowrm B are:

Il 1 Im 12 I3
174 .352 L2211 .179
.130 171 .082 .127

These indicate the relative importance of the predictors if cach is
to bhe usced alone.

Comparison of the Validity of the
Now ]Il(]l(!(“- mlh the Conventional Index

For Form A of the test, the average of the validity cocili-
cicnts obtained for the two halves of examinces for the conventional
discrimination index was Tound to be U85, The average eross-
validuted nltiple-correlation coellhiciont that indicates the
validity of the weighted combination of the new indices for this
form was found ta be .5HU. The coclTicients of determination indi-
cate that, on the average, the weighted combination of the new
indices explain thivty percent of the eriterion varimce while the
conventional index expladins twenty-ome percent.

With respecet to Form B, the average of the validity coelfi-
cients obtuined for the two halves of examinces was found to Le .530.
The average cross-validated multiple-cormvelatlion coefficient bhelween
the weighted combination of the new indices and the eriterion was
Tound to be .592. For this form, the new indices, on the average,
explain 1.hn'Ly—J' ive percent of lhc' crdterion variance while the
convenlioal index explains twenty-cighl pevcent.

In conclusion, the validity of the weighted combination ol" the
new indices appears to be somcewhal betteor 1.Imn the validity of the’
conventional disecrvimination index. However, Index 2 had negative
validity coclTicients with l‘cspce'l? to Form B. Conscquently, the
nature of this index's conteibution to the weighted combination of
new indices is not elcar from a logicul or 1hc01‘cLJcc|] point of view.
In light of this fact, it was decided not to statistically detevaine
the qnumhucmcc» of the diflerences in validities of tho wedchted
combinations and ‘the conventional index for cach form. That is,
cven if the diffevences were shown Lo be slatlistically significant,
they would not be of any practical significance without a rather
thorough understanding of the nature 01[ the supcerior indices. This
point is discuss scd in greater detuil in the next chapter.
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CHAITER 5

SUMMARY , DISCUSSION,
AND CONCLUSIONS

Summary

Despite the widespread emphusis on avoiding faults in multiple-
chnice itoms, Toulty items continue to appear in standardized tests,
Censequently, it scemed desivable to investigate systemalically the
validity of the conventional diserimination index as well as the
validity of four new measures of item quality. fThree of the new
indices were buased upon analyses of the average criterion scores ol
examinces who scleet each choice and the fourth was bused upon the
relative attractiveness of the distracters in items.

The first step in this study was to coustruct two parallel
Torms of a 27-item arithmetic test. In each form, nine items wore
designed to be free of Taults, nine were designed to be moderately
and nine were designed to be seriously faulty with respeet to nine
specific item-writing principles.

The quality ol each of tlhe items was rated independently by
three experts on item-writing with the aid of a special check list
of eritical poiuts to be congidered in evaluating multiple-choico
items. Specifically, the Judges were asked to deseribe cach fault
that they found in cacl item and to indicate the extent to which
each fault probably would affeccl the item's ability to discriminate
between high and low ability examinces. The average of these ratings
fFor each item served as the eriterion for determining the validity
of the indicoes.

Next, the conventional discrimination index was computed for
each item. It was expressed in terms of the Davis Discrimination
Index, and the criterion of examinece ability used to compute it for
each item in a given form consisted of the scores on the nine items
in the parallel form that wvere designed to be Taultless.

The four new indices of item quality were computed for each
item, with the scorcs on the nine faultless items on the parallel
form as' the criterion of examinee ability. Indices I and I, were
designed to indicate the extent to which each item discriminates
between those who know the point in question and thosc who do not.
Index 2 was designed to indicate tlhe extent to which the various
distracters in a given item attract cxaminecs at different levels
of ability. That is, this index was designed to be a measure of the
distracters' ability to diseriminate among the examinees who do not
thoroughly kinow the point in question. Index 3 was designed as a
measure of the relative attractiveness of the distracters.

Thus, for each of the speeially prepared items, six scorcs
were available: the Item-Quality Rating obtained by averaging the
ratings of the three judges; the Davis Discrimination Index; and the
four new indices. The examinees were divided in halT at random for

25

d2




subscquent cross validation, and the iudices were computed separatcely
on the basis of the responses of cach vandom half of the cxaminces
(T and IT) on each form (A and B).

The fivst step of the analysis was to obtain the dintercorve-
lations of the vuriables named above. Inspection of the correlations
between ciach of the indices and the Item-Quality Rating indicates
that the Davis Diserimination Index and Indices Iyand 1y . arc modcrv-
ately valid measures of itom gouality. Furthevmore, the intercorrve-
lations among thesc three indices are strong and positive.

Index 2, on the other hand appears to be opevating differently
from the way expected. In fact, with respeet to Torm B, the values
of this index were negutively related to the Ttem-Quality Rating.
Possible reasons for this result are discussed in the next section
of this chapter as well as suggestions for fulture studices of this
index. . .

The validity coefficients for Index 3 are in the expected
divection but arce disappointingly small. This Finding is discusscd
in detail in a later scction of this chapter.

The second step in the analysis was {o determine the wmultiple-
correlation cocflicients of the new indices with the ltem-Quality
Rating for cach half of the examinecs on cach form. The cross-
validated multiple-correlation coefficients indicate that the
weightoed combinalion of the new indices is a moderately valid
predictor of item quality. The usefulness of this result is scverely
limited by the fact that the way Index 2 operated in this study is
not fully understood. That is, given the results of this study,
there is no theoretical or logical basis Tor using this index as a
measure ol dtem quality. _

In conclusion, the conventional discrimination index appcars
to be a moderately valid measure of item quality. A substantial
amount of the variauce in the judges' ratings, howcver, romains
unexplained by the index. This suggests that further research on
other indices of item quality is desirable. Turthermore, the new
indices investigated in this sutdy, in general, appear to be
promising mecasuves. Further rescarch will be needed, espeeially on
Index 2, before recommendations can be made regarding the use of the
new indices in operational scltings.

Discussion of Jlactors to be Considered “
in Future Studies of Index 2

With respect to Form A of the test, the corrclation coeflfi-
cients between Index 2 and the average of the judges' ratings for
the two halves of the examinees were positive but weak. On Form B,
the rclationships between I and the cviterion were negative, and
for one random half of the ecxaminecs, the negative rclationship was
substantial in size. These findings were disappointing since strong
positive relationships were expceted. Conscquently, it is desirable
to reexamince the assumptions used in the formulation of this index
and the methods used in this study to determine its validity.
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JAruitoxt provided by ERic

The basic assumptlion used in the Formulation of Index 2 is
that cach distracter should atlract examinees at a differeut averagoe
level ol ability than the olher distracters. 1t is interesting to
note that this assumplion is compalible with the widespread assumption
that the right-or-wvrong distinction for a given item is an arbitravy
dichotomy and that the ability ol examinces with respect to the point
in question is in veality normally distributed. IT this latter
assumption is true, it should be possible to write an item to test
a given pointl in which the distracters atlract examinces at dil'Tercont
levels along a continuum of ability. Togically, such an item should
be espeeially cffeetive in providing plausible alternatives for
examinees who do not have adequate information to select the corrcet
choice. In retrospect, therefure, the busic assumption undevlying
Index 2 still scems reasonable.

Inspeetion of data Tor individual items, however, indicates

“that lavge differences in the choice weights for the distracters

may occur as a result of scveral types of Taults din items. With
respecet to this possibility, cousider the choice weights for the
sceond item shown din Appendix A,  Distracter C, on the average,
attracted examinees at a higher level of ability than the keved
choice. Closc inspection of the item indicates that thewve is an
ambiguity in the stam that makes choice ¢ defensible as the correct
answer.  Conscquently, the lavge weight Ffor distracter C appears to
be the result of a Tault in the item, and when the weight Tor this
distracter is sublvected from the weights for the other distracters,
large remainders arc obtained, which increase the volue of I2. The
undesirable influence of certain kinds of faults such as that dis- -
cussed above could be controlled, to some extent, by ignoring the
choice weight for any distracter that has a larger weight than the
keyed choice in the computation of Index 2. The assumption undew-
lying this provision for a modification of Index 2 is that the
weight for the keyed clhioice in a given item should be larger than
the weights for any of the dis erclcru, which is the basic assump-
tion fov Indices 1 and lm.

" In retrospeet, it scems possible that the difficulty levels
of the items may have had an unduc influence on the rank order of
the items on Index 2. Specifically, it is unlikely that the value
of I5 will be large for a very easy item, regardless of its quality,
sincé thosc that do not know the point in such an item probab]y
represent a narrow range of ability. Although the items in this
study were, on the average, rather difficult, there was considerable
variation in the difficulty of the items, and this variation may

“have accounted for a substantial amount of the variation in the

values of I,.

Finally, weaknesses in the cvlterlun used to determine the
validity of Index 2 may have contributed to the negative results
The judges were asked to determine whether nine types off Taults
were present in the items and the extent to which cach Fault probably
would effect the item's ability to discriminate between those who
do and thosc who do not know the points in question. While this
scems to be a rcasonable cr1Lcr10n of the over all quality of test
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items, it dous not deal dircetly with the characteristics ol items
that ave likely to inTluence the values of 1. Specifically, the
divecetions to the judges caphasized the quality ol the keyed choice
and its relationship to the disltvacters and stem of a given ditlem,
rather thin emphasizing the velationships among the distracters in 2
teyvins of thedr relative effeets on examinces. A rating scole that
emphasized the latter velationships may have led to different averagoe
ratings for at least some of the items. Consider, for exampla,
ratings thal dealt with the plausibility of distracters on scalces
Five and six in the present study. An implansible distracler in a
given ditem was likely to lead to a low guality rating for .that item.
Yet, in terwms of the considerations underlying the Tormulation of
Index 2, a single implausible distracter does nol necessarily reduce
the quality of an dtem as long as the disteacter is coffective in
attracting some of the examinces and as long as other distracters ‘
arce present that are effective dn attracting examinees at highow
levels of ability. 1t is dnteresting to note that one implausible
distracter was incorporated into cach item in an carly study of
choice-weight scoring (Nedelsky, 1954) . Sueh distracters were in-
cluded in ovder to ddentify examinces at very low levels of ability.
In summnary, despite the disappointing results regavding
Index 2 in this study, the index stil) appcars 1o be reasonable from
a subjeetive point of view and probably deserves, Turther duvestiga-
tion. In future studies, it is suggested thal in computing Index 2.
choice weights for distracters in a given item that ave larger than
the choice weight for the Keyed choice should not be vsed. TFurthenr-
more, it is svpgeestoed thal the items in such a study should be
relatively homogencous with respeet .o diffliculty and be of medium
or greater difficulty. Viually, the cviterion of item gualily should
be redefined in terms of the basic assumplions underlying the index.

Discussion ol T'actors to he Considered
in Future Studies of Index 3

The validity cocfficiculs for Index 3, which is a measurec ol
the relative attractiveness of the distracters in a given itewm, were
not as large as expeeted. In the present study, at least two faclors
may have led to the poor results. Fivstl, the values of this index
may have been unduly influenced by the variation in item difficulty.

; That is, the fact that frequencies were used in computing this index

: ‘make its values dependent, to some extent, upon the number of people
who mark the item incorrectly. Specifically, it is not possible for
an easy item to assume a large negative value on I, regurdless of
its quality, since the average number of examinces” that mark dis-
tracters in the item will be low, and the deviations Trom this value
must be small. The importance of this restriction was not recognized
when this study was plamed. :

y Furthermore, the eriterion used to determine the validity of

the index did not deal dircetly with the relative quality of the
distracters in terms of their attractivencss, but rather with the
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quality of the keyed choice and its relationships to the distracters
and the stem. Conscquently, it is sugeested that in future studices

of the validity of Index 3, items be used that are rcelatively hono-

geneous with respeet to diflficulty and that a creiterion be caployed

that deals more dirccetly with the quality of the distracters.

Conclusions

Several gencral econclusions scem appropriate as a result of
this study. First, the conventional discrimination index appcars
to be a recasmably cffeetive measure of item quality. In this
study, much of the variation in ilem quality, however, remained
unexplained by this index. Sceondly, the new indices appear to be
promising as measures of item quality. Additional pescarch, however,
is needed in order to fully uwnderstand them and to determine thein
“value in rcgular test-construction projeets.
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APPENDIX A

SAMEPLIY 1PEMS DESIGNED 10 vaRy
IN QUAL1ITY AND TUEIR CloIck WETCGUTS

Neights

Items Sumple 1 Sample I1

A.  "Fault-Tpee"

L. White tile costs 11 cents per 9-ineh
square, while coloved t3le costs 13
cents for a square of the same siyze.
How much more will it cost to cover
the floor of a showey room 36 fect by
SU feet with colored instcead of white
tile?

Do 9576 60 ......... 57
B S1l.sa . R 1 S 58
C. $21.87... .. . . il 52 ... .. 56
Do $30.S6.... L 50 ......... 5t
TR 0902, 5 ... 80
Omit...................." 55 ... ... G0

B. Moderatoely Taulty
(ambiguous s tom)

2. Milk which sells for 20 conts a quart
is on sale for 70 cents a gallon. Jow
much money could you save if you boughit:
18 quarts of milk at the sale?

A. o T e e e e ue ......... 61.
B §.00.. ur ......... ug
C. § M5, .l 63 ......... 65
FD S N0 60 ......... 6
Eoosos. e us ......... 42

‘ Omit................... .. 43 ......... 50




C.

1toms Sample I Sample IT

Scriously Fauliv

(Ainadequatce keyed choicce)

3.

I a corvtin state, $1.,000 of a man's
incoine is not taxed. ALl of his
income over $1,000 is taxed al 26 por-
cent, and all over $2.000 is taxed

I peveent additional. Mis state
income tax is $500. 3 you lol X
cqual the amoumt of his income over
$2,000, which one of ithe following
cquations is tpue? '

Ao .26+ ON(QN + 1000) =500, ........... 50
® B, 26N 4 1000 4 L 0UX = S00. ... ... ... 58
C. 20X+ .ON(NX - 1000) = 500........... 57
D, .26(X - 1000) + 00N = S00........... 62
E. .30(0000) + 0NN =500.........uv.... 72




APPENDIX B

LPEM-QUALITY CHLCK T.IS7

DIRECTIONS TOR JUDGES: On the tollowing pages you will. find arith-
metice reasoning dtems dintended Tor use wilh college sophomoves.
Below cach item is a list of nine common faults in multiple-choice
items. :

Y4 you think that a particular fault is present in an item, eslimate
how delprimenlal it will be to the dtem's ability to discriminate
between those who know @and those who do not krow the point being
tested. 1T you think the Ffaull will not be detrimental, place a
check beside “Not delrimental®; i€ you think that it ml] bo modcr—
ately deteimental, place a cheek beside "Modevately -delrimental®

and if you think Jl will be seriously detrdimentul, placce a c-hor-l\
beside "Seriously detrimental ™.

For each fault you find, specily in the space pmv:i.dc:d The port of
the item that is foulty and why you think it is faully.

An answer key for the dtems is enclosed on o separate sheet.
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ITEM: A 21, Milk which sclls for 200 cents a guart

?

w

u

is on sale f'or 70 cents u gallon., How
much money could you save it you bought
18 quarts of milk at the sale?

A S$1.10
.)’ \l. .90
¢ $ .u5
D $ .uo0
I $ .05

Tnadeguate keyed choice
—_____Not detrimental

— ____Moderately detrimental
__Seviously detrimental
Explanation:

Distraclers that can be defended as adequately correet due to
ambiguity in expressing the meaning ol the stem and choices.
. _Not detrinental

—___Moderately dotrimental

Seriously delrimontal

Explanation:

Distracters that can be defended as adequately corvect even
though stem and choices are unambicuous,
Notl detvimental
Moderately detrimental
Seriously detrimental
Explanation:

Anbiguity caused by the use of a negative or double negatives.
e Not detrimental
__Moderately detrimental
Seriously detrimental
Explanation:

Implausible distracters due to a lack of homogencity with cach
other and with keyed chonice.
Not detrimental
___Moderately detvimental
e Seriously detrimental

Explanation:




Titkl: A 21, Milk which sells Tor 20 conts a quanrt
is on sale {for 70 cents a gallon. How
much money conld you save i you bought
18 quavts of milk at the sule?

A, $1.10
$ .90

S U5

5 LU

.05

Twplausible distracters, including abscnce of naturally attrae-
tive disteacters, cven though all choices are relatively
homogeneous .,
. Not detrimental
—____Moderately detrimentol

___Scriously detrimental
Explanation:

Lbng or preciscly worded keyed choiee.
___Not detrimental
____Moderately detrimental

___Seriously dehiimental

Fxplanation:

Togically overlapping dislracters.
Not detrimental
Moderately detrimental
_Seriously detrimental
Explanation:

Lack of grammatical agreement of stem with choices.
Not detrvimental
__Moderately delrimental
__Seriously detrimental
Explunation:




