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CHAPTER I 

Background of the Study 

In the early 1900's, the use of objectively-scored, 

group-administered tests began to replace essay tests and 

oral examinations. Multiple-choice testing filled the need 

to administer quickly and score accurately large numbers of 

such examinations. As their use in schools, industry, civil 

and military services became widespread, some aspects of 

multiple-choice testing began to concern measurement experts 

and the public. Of particular interest was the fact that 

exawinees who were totally ignorant of the content of some 

test items could gain points by guessing randomly among item 

choices, answering a proportion of those test items cor-

rectly. 

Various scocing methods were devised in an attempt to 

discourage such random guessing. The conventional correc-

tion-for-guessing yielded mixed results in curbing the 

guessing behaviors, for which it had been devised (Rowley 

and Traub, 1977). Additionally, Horst {1932) had suggested, 

and Pressey (1950) and Davis (1959) had observed, that exam-

1 
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inees gain points on a test by making use of partial 

information, the practice of eliminating some distractors 

from consideration before guessing among the remaining 

choices. However, partial information was not well under-

stood and the presence of the resulting score gain uas con-

sidered to be as undesirable as that from random guessing. 

Meanwhile, however, some measurement specialists and educa-

tors were using multiple-choice response/scoring alterna-

tives, methods which permit or require the use of multiple-

mar.ks per test item. These methods credit an examinee for 

using partial information. Alternative methods were used by 

Pressey (1950) and Coombs (1953). Pressey used Answer-Un-

til-Correct (AUC) and asked examinees to continue to punch 

item choices from a two-layered board until the correct 

choice (indicated by a red dot) was revealed. In contrast, 

Coombs gave examinees credit for marking item distractors 

imposed a penalty for mark-and, in addition to the credit, 

ing the correct choice. These and va.rious other methods 

give examinees a response/scoring incentive to use partial 

information when responding to test items. 

Need for the Stud.I 

The response/scoring methods mentioned above have been 

used, studied, and evaluated in a variety of settings.. A 
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major concern of this investigator has been that the results 

from these studies have been quite mixed with regard to the 

reliability and validity estimates obtained from test scores 

(see Chapter II, Review of Literature). Some studies made 

use of tests which were not intended for course grading pur-

poses. Examinees, aware of that, had no particular motiva-

tion to do well. However, examinee item responses, test 

scores and the resulting estimates of reliability and valid-

ity might have been quite different had test scores counted 

toward a course grade (Kogan and Wallach, 1964). 

The research on alternative response/scoring methods also 

has ignored the differences in their schemes for crediting 

partial information and/or penali.zing misinformation, the 

elimination of the correct choice from those i tern cha.ices 

among which an examinee selects or guesses. When several 

I'espo.nse/scoring methods were examined analytically by Frary 

(1980), differences were noted to exist among the methods in 

the manner by ~hich each credits or penalizes the examinee 

for comparable levels of i.nf or mat.ion, partial i.nformation, 

total ignorance, or misinformation on a test item. These 

differences could have an effect on the reliability and val-

idity estimates obtained from the scores; however, reseaI'ch 

has not been undertaken to compare such estimates across 

several alternative response/scoring methods. 
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Research Questions 

There is a need to compare a variety of response/scoring 

methods in an academic environment with identical multiple-

choice tests that will be used for grading purposes. Essen-

tially, such a comparison could provide information regard-

ing the effect of these alternative methods on: 

1. Examinee item responses, 

2. Resulting test scores, and 

3. Estimates of reliability and validity calculated 

from the scores. 

Description of the Stug7 

The study results from the concerns discussed above and 

reports the comparison of seven different response/scoring 

methods used in an academic setting with students enrolled 

in a required undergraduate art appreciation course at a 

medium-sized state university. One response/scoring method 

was assigned randomly to each of the seven sections of 35 to 

40 students. After taking identical pretests scored on the 

basis of the number of correct responses, each section took 

two subsequent tests using the response/scoring method pre-

viously assigned.. All test scores counted toward course 
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grades, and examinees were so inf armed. Besponses were used 

to obtain estimates of internal consistency reliability and 

scores were used to estimate validity with the previous 

quarter's grade-point average and Scholastic Aptitude Test 

subscores .. 

An Evaluation Questionnaire, administered in each sec-

tion, obtained self-report information about examinee study-

ing habits, responding behaviors and testing preferences and 

experience. Observations of examinee behavior, subjective 

in nature, helped explain or confirm various empirical find-

ings from this study or f.rom the literature. 



CHAPTER II 

REVIE~ OF THE LITERATURE 

The review is limited to studies concerning the response 

modes and scoring methods related to this study and concen-

trates on their potential for providing insight into exami-

nee responding, guessing and test-taking behaviors. 

Response modes are defined by the instructions the exami-

nees receive concerning the manner by which they are to 

select item choices. The more familiar methods allow only 

one choice to be selected per test item; alternative methods 

permit multiple marks per item.. Elimination formats have 

examinees mark only item distractors and, when feedback is 

provided, the examinees are informed when they inappropri-

ately mark the correct choice. Inclusion formats ~sk exami-

nees to select those item choices necessary to feel sure 

that the correct choice is included among those marked. 

When feedback is provided, it is inevitable that the exami-

nee discover the correct choice. 

6 
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scoring methods are the rules by which credits and/or 

penalties are awarded to the choice(s) made by an examinee 

in response to a 

rules have been 

test item. Response modes and scoring 

ref erred to in this study as res-

po.nse/sco.ring methods due to the interdependency of the 

scoring rule and the response mode being used. 

Number Right (NR) 

The NR response/scoring method asks examinees to mark the 

correct choice to an item and to mark every item. NR scor-

ing credits each correctly marked item with one point and 

gives each incorrectly marked or omitted item a zero. Items 

receiving multiple marks are considered to be incorrect. 

The NB method encourages examinee guessing behavior for 

all those examinees who do not know the correct choice to a 

test item. This is especially true for ill-prepared exami-

nees who have a greater need and opportunity to guess 

(Frary, 1969) .. Because an item guessed correctly receives 

one point and an item guessed incorrectly receives no pen-

alty, guessing pays with NR and, ethically, should be 

encouraged in the directions. As Davis (1964) and Slakter 

(1976) have noted, examinees ¥ho hesitate to guess are at an 

obvious scoring disadvantage compared to examinees who, by 

guessing, acquire credits. 
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£Q!:rected for Guessing (CG) 

A review of CG serves as a background against which to 

consider some of the studies which have been conducted since 

its inception. Numerous studies on test score reliability 

and validity included CG as one of the methods used for com-

parison purposes. Although not used as a response/scoring 

method in this study, CG does have implications for one 

method devised by Arnold and Arnold {1970) which was used 

and is discussed later in this chapter. 

The CG response/scori.ng method asks the examinee to mark 

the correct choice on items where the examinee knows the 

correct choice or can eliminate at least one of the distrac-

tors .from consideration.. The scoring awards one point for 

each correctly-marked item and imposes a "correction" of 

-1/(n-1) points for each incorrectly-marked n-choice item. 

CG was originally grounded on the "all or none" assump-

tion that examinee responses are 

knowledge of the correct choice 

(Davis, 1964; De Finett.i, 1965) .. 

based either on complete 

or on total ignorance 

This assumption implies 

that all incorrect items result from the random guessing of 

the totally ignorant examinee. Other levels of examinee 

information are not assumed to be measured by CG. 
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The correction for guessing has yielded mixed results in 

curbing guessing. This may be due, in part, to differences 

in guessing behaviors among examinees. Gritten and Johnson 

(1941) considered that the correction for guessing was a 

" ••• correction for individual differences in con£idence •••• " 

to guess. Slakter (1968) found that examinees who were 

hesitant to guess vhen NR was used, became even more cau-

tious about guessing when CG was used. Also, Cross and 

Frary (1977) found that a substantial proportion of exami-

nees continued to guess randomly, contrary to test instruc-

tions ~hich they admittedly had understood. This study also 

found that, when asked to mark their "best guess" on items 

previously omitted under CG, examinees marked more of these 

items correctly than predicted by chance. 

The "all or none" assumption originally underlyinq the CG 

method has not been taken seriously for many years, for it 

has been shown that examinees can and do respond to a test 

item from any of a number of levels of information. (Pres-

sey, 1950; Coombs, Milholland and Womer, 1956; Dressel and 

Schmid, 1953; Arnold and Arnold, 1970.) Davis (1964) sug-

gested that an examinee may respond to a multiple-choice 

test item from any of the f olloving levels of information 

regarding the item: 
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l. Sufficient knowledge to 
choice. 

identify the correct 

2. Partial knowledge that permits elimination of one 
or more of the incor.rect choices, followed by 
guessing among all of the remaining choices •••• 

3. Guessing among all of the choices after consider-
ing the item as a whole. 

4.. Partial misinf o.rmation that leads to the eli.mina-
tion of one or more choices, including the correct 
choice, followed .by guessing among all of the 
remaining choices. 

5~ Sufficient misinformation to identify as correct 
one of the incorrect choices .. 

These levels of examinee information were examined by 

Davis initially in 1959, using data generated by Mead and 

Smith in 1957. The Mead and Smith data consisted of 148 

true-false items to which 100 examinees also had been asked 

to indicate whether their responses represented "certainty," 

"doubt," or "pure guess." By counting which of the above 

responses were accorded to items marked correctly, incor-

rectly, or omitted. Davis partitioned the 148,000 respo.nding 

instances into his five levels of information and verified 

that pa.rtial-information made a contribution to examinee 

test-scores which proba.bly was offset by misinformation. 
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Arnold and Arnold (AA-) 

As dev~sed by Arnold and Arnold (1970), AA- used an Eli-

mination format. ~ith AA-, each item is credited with the 

expected CG score as inferced from the level of information 

represented l>y an examinee's item choices (see Chapter III, 

Theoretical Considerations). However, if the examinee marks 

the correct choice, a uniform deduction of 1/(n-1) points is 

imposed (on an n-choice item) in place of any credit. This 

deduction is identical to the CG "correction,." 

Arnold and Arnold used their method in a university class 

in elementary statistics, asking examinees first to respond 

by marking item distractors and then to circle their best 

choice for the answer. Arnold and Arnold thereby obtained 

AA- item scores that provided insight into the levels of 

examinee information, and also acquired NR item scores. 

Both the AA- and the NR scores were used to rank the exami-

nees. Arnold and Arnold found that those examinees who 

scored highly using NR methods also scored highly using AA-. 

This finding also was true for the examinees who scored 

poorly. However, the middle score range showed a signifi-

cant difference in ranks for t.he examinees, a finding w.hich 

was attributed to examinee use of partial information under 

the AA- method. Arnold and Arnold did not report estimates 

of reliability or validity for the test scores obtained in 

their study .• 
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Coombs (CBS) 

Reported by Coombs in 1953, CBS uses an Elimination for-

mat and credits an i tern one point for each distractor 

marked. In addition to any credits awarded, CBS imposes a 

penalty of (n-1) points (on an n-choice item) if the correct 

choice is marked. 

Cross (1973) used CBS scoring as one of the methods by 

which to study examinee guessing. A series of three algebra 

tests vas administered to twelve sections of eleventh grade 

students. For each test, the examinees first vere 

instructed to respond using CBS methods a:nd then to use the 

NR method, encouraging guessing, on those same items. 

Guessing was assumed to .be very limited under the CBS method 

due to the penalty for marking the answer. Cross found that 

matched-half reliability estimates for score-sets became 

higher as the scores became more guessing-free, a condition 

observed £rom the number of choices among which the examinee 

was inferred to have guessed when both CBS and NR item marks 

were compared. 

Lowry (1975) 

a dm in istered to 

used a dual-responding 

three college biology 

method on six tests 

classes. Examinees 

first used CBS responding and then were directed to mark 

their best guess to each item. Lowry's examinees thereby 
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provided both CBS and NR scores. Results indicated that 

examinees gained by more than chance expectation when forced 

to guess. This outcome concurs with Slakter (1968) and with 

Cross and Frary (1977)~ 

Coombs, Milholland and Womer (1956) conducted an empiri-

cal study of their method. Three tests, each consisting of 

40 5-choice items, were administered to a total of 855 high 

school students who had been divided into three groups. A 

testing plan was developed such that each qroup received one 

test using CG methods, one test using CBS, and one test 

using a method that required examinees to rank item-choices 

according to their assurance in recognizing each choice as a 

distractor. The results indicated that--of the three meth-

ods used--CBS had the effect on test-score reliability of 

increasing the length of the test by as much as 20 percent, 

or from 40 items to 48 items. 

The CBS method was used by Kohler (1971), who compared 

the reliability and validity coefficients estimated from CBS 

scores, CG scores, and scores from a method devised by Dres-

sel (1953). Kohler found no significant differences among 

the estimates of reliability or of validity calculated from 

the test scores for each method. 
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Collet {1971) compared CBS and CG reliability and valid-

ity estimates obtained from a single administration of a 

test, scored three ways. The third method used by Collet in 

administering 100 5-choice items (taken from parallel forms 

of the Henmon-Nelson test of Mental Maturity) weighted each 

item choice according to the number of examinees choosing 

that choice (empirical choice weighting). Collet found that 

the reliability and validity estimates were superior for CBS 

scores. 

Dressel (DRL) 

Developed by Dressel and Schmid in 1953, DRL uses an 

Inclusion format and awards an item one point if the correct 

choice is marked and, in addition, imposes a 1/(n-1) point 

penalty (on an n-item choice) for every item distractor also 

marked. This method has been referred to as a response-com-

plement to CBS. 

Dressel and Schmid believed that a multiple-choice item 

" ••• may stimulate a rather involved and extended thought 

process on the part of the student." It was this belief 

that led them to consider a responding alternative which 

would perflit a greater discrimination among examinees than 

was possible using NR or CG. 
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In 1953, Dressel and Schmid used their method to adminis-

ter a two-part testing program as a final examination for 

five sections of 90 college students each. During the first 

hour of the exam, all students were given the same NR multi-

ple-choice test. During the second hour, one group contin-

ued to use ffR while the other four groups used DRL. Scores 

obtained using DRL were found to .be significantly more reli-

able than those obtained from the same :measure using NR .. 

Although special directions were provided for the DRL 

tests, the authors found that the examinees were unaccus-

tomed to altering their responding methods in order to use 

multiple marks and needed instruction in learning how to 

indicate the extent of their knowledge ~hen using partial 

inf or ma tion .. 

Answer-until-Correct (AUC) 

When adapted to provide the examinee with immediate feed-

back regarding item performance, the Inclusion format is 

termed AUC (Pressey, 1950). To provide this feedback, AUC 

can use a punchboard (Angell, 1949) which has choices with 

removable holes that reveal the correct answer with a 

colored dot. An erasable version of this punchboard covers 

the item choices with erasable ink shields under which let-

ters or numbers indicate when the appropriate choice is 
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erased by the examinee. Latent-image ditto masters make use 

of image-clearing pens which, when used by the student, 

chemically reveal the correct choice. 

AUC has been used with each kind of feedback answer sheet 

and, when feedback is provided, it is inevitable that the 

examinee discover the correct choice to a test item. Pres-

sey (1950) used the Angell punchboard for about 30 years to 

improve learning. Kaess and Zeaman (1960) also used the 

punchboacd and found that knowledge of item performance on 

hard items differentially affected examinees. once an i.ni-

tial distractor had been punched on a hard item, some exami-

nees were noted to punch subsequent item choices uninten-

tionally, by mistake. 

The erasable version was used by Gilman and Ferry (1972) 

to administer a 66-item, 5-choice test. AUC scores were 

£ound to yield significantly higher split-half reliability 

estimates t.han a set of NR scores which were inferred fro.m 

the single-erasure responses on the same AUC exam. The 

authors deduced that the increase in reliability probably 

was due to an apparent lengthening of the test, since each 

of an examinee's responses could have been considered to be 

a new decision representing, effectively, an increase in 

test le.ngth. 
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administrations and 

17 

made use of AOC in eleven test 

then proceeded to correlate the exami-

nee•s AUC scores with inferred NR scores obtained from the 

ADC single erasure responses. Reliability estimates for the 

two sets of scores were nearly identical, or so close as to 

question the added effort of having administered and scored 

multiple-mark feedback tests. 

The latent-image ditto transfer was used by Evans and 

Misfeldt (1974), who (possibly fallaciously) attributed 

impressive gains in reliability for ADC scores over NR 

scores to an effective tripling of the range of possible 

scores and to an increase in test score variance. For each 

examinee, a score had been obtained for each method, using 

separate administrations of parallel forms of their test 

with directions appropriate to the method used. 

Cross {CR~) 

An Elimination format providing feedback, CRS was devised 

by Cross (see Cross and Thayer, 1980; Prary, 1980). CRS 

awards each unerased item choice one point and each of an 

item's erased distractors two points. However, if the cor-

rect answer is erased, all item credit is lost for distrac-

tors already erased. Since the examinee is provided immedi-

ate feedback regarding item performance, the examinee who 

erases the correct choice, either through misinformation or 



18 

guessing, will lose points by erasing further choices. CRS 

encourages examinees to guess once (on a 5-choice item) if 

no item choices are recognized as distractors, since the 

potential for gain is greater than for loss (see Chapter 

III, Theoretical Considerations). 

Using latent-image forms, cross did an empirical study of 

this method in 1980 with an examination that made use of NR 

response/scoring for one half of the test and CRS for the 

other half. Cross found that matched-half reliability esti-

mates were not significantly different between methods. 

summary 

Each of the studies reviewed made use of one or more mul-

tiple mark response/scoring methods. The results of these 

studies were mixed with regard to estimates of reliability 

and validity. Some studies yielded no significant ~if fer-

ence i.n reliability estimates between response/scoring meth-

ods; other studies attributed significant differences to the 

use of partial information, to apparent increases in test 

length, or to severe penalties imposed by some methods. 

Several explanations emerge for the mixed findings: 
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1. Multiple-mark methods were novel when used. Exam-

inees were not accustomed to considering the 

extent of their knowledge, nor to having a test 

score depend on such a skill. 

2. In most of the studies reviewed, use of multiple 

lllarks had an effect on examinee item responding 

and on the resulting estimates of test score reli-

ability and validity. 

3. In some studies reviewed, tests and the resulting 

scores were not used for grading purposes; hence, 

examinees were under no particular motivation nor 

obligation to do well. Their responding, guess-

ing, and test-taking behaviors in such situations 

probably were not indicative of the behaviors 

expected had the tests been intended for grading. 

4. Awareness of the response/scoring methods to be 

used in the various studies perhaps prompted exam-

~nees to study differently for multiple mark tests 

than for traditional NR methods, thereby inf luenc-

ing the resulting item responses, the test scores 

and subsequent estimates of reliability and valid-

ity .. 



CHAPTER III 

THEORETICAL CONSIDERATIONS 

Overview 

Response modes are defined by the instructions the exami-

nees receive concerning the manner by which they are to 

select item choices. Scoring methods are the rules by which 

credits and/or penalties are awarded to the choice(s) made 

by an examinee in response to a test item. Due to the 

interdependency of the scoring rule and the response mode 

being used, response modes and scoring methods are referred 

to in this study as response/scoring methods, and they dif-

fer considerably in a number of ways: 

l. Respo.nding: the number of responses (choices) 
permitted per item, and the type of format by 
which examinees are to respond. 

2. Level of Information: the level of information 
from which an examinee may respond. 

3. Scoring: the item credit and/or penalty awarded 
an examinee for the level of information inferred 
from the number of item choices marked or erased. 

4. Guessing: the extent to which the above condi-
tions encourage guessing and/or require an exami-
nee to respond from a true level of information 
regarding test items. 

20 
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These four topics are revieved in the following sections. 

ReSROndinq 

The more familiar methods allow only one choice to be 

selected per test item; alternative methods 

require multiple marks per item and vary in the 

permit or 

format by 

which examinees are directed to respond. Inclusion formats 

ask examinees to mark as many item choices as are believed 

necessary to insure that the correct choice is marked. Eli-

mination formats instruct examinees to mark or erase only 

item distractors~ The examinee receiving feedback using 

either an Inclusion or Elimination format will discover when 

the correct choice is appropriately or erroneously erased. 

Level§ of Information 

By perIDitting multiple marks per test item. some methods 

provide a scoring incentive to the examinee to respond from 

any of a number of levels of information. The informed 

exarninee, for example. knows the correct choice to a multi-

ple-choice test item and marks the item appropriately. Bov-

e ver, the partially-informed examinee does not know the 

item's correct choice but can identify one or more of the 

item's distractors. The totally ignorant examinee has no 

information about the item by which to discriminate one 
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choice from another and is termed uninformed. However, if 

an item•s correct choice is believed to be a distractor- or a 

distractor is believed to be correct, the examinee is said 

to be misinformed. 

Davis 1 five levels of information {see Chapter II, Review 

of Literature) are reviewed in Table 1. 

Tables 2 through 18 extend Davis' levels further, discuss 

possible guessing strategies--given the number of item 

choices from which an examinee could guess and, for a 

hypothetical 5-choice test item having one correct choice 

(R} and four distractors (W), cite the extent of information 

for each level. The levels of information are lettered 

according to the information status, with "i" representing 

information and partial information, and "m" representing 

misinformation. Additionally, each level is ranked with a 

number which represents the extent of information, 

the most information and 5 the least or none. 

1 being 

These tables are helpful in providing insight into the 

variety and complexity of examinee responding, especially 

slnce the item scores which result from that responding are 

used to calculate descriptive statistics and estimates of 

test score reliability and validity. 
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TABLE 1 

Levels of Information (Based on Davis) 

INFORMATION LEVELS 

Sufficient knowledge to identify the correct 
choice. 

Partial knowledge that permits elimination 
of one or more of the incorrect choices, 
f olloved by guessing among all of the 
remaining choices. 

Guessing among all of the choices after 
considering the item as a whole. 

Partial misinformation that leads to the 
elimination of one or more choices, 
followed by guessing among all of the 
remaining choices. 

Sufficient misinformation to identify as 
correct one of the incorrect choices. 
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TABLE 2 

Level 11--Information 

INFORMATION STATUS AND 
POSSIBLE GUESSINGSTRATEGIES 

Examinee is informed. The 
Right choice and the four 
Wrongs are known. Appropriate 
choice(s) are marked or erased. 

INCLUSION OR 
ELIMINATION FORMATS: ,RWWWW 

kkkkk 

Potential 
Guessing: None is needed. 

R=Right (correct) W=Wrong (distractor) 
m=marked or erased 
k=known ---=unknown 
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TABLE 3 

Level i2--Partial Information, Inclusion 

.INFORri!ATION STATUS AND 
POSSIBLE GUESSING STRATEGIES 

Examinee is partially-informed. 
Three choices are known to be 
Wrong and are not marked 
nor erased. The Right choice 
is NOT known. 

INCLUSION FORMATS: lHHlWW 
--kkk 

Potential 
Guessing: 

(a) marking methods: 
Between the two remain-
ing choices, which in-
clude the Right choice, 
guessing consists of 
marking only one rather 
than both choices. 

{h) feedback methods: 
One or both choices will be 
erased sequentially until 
the Bight choice is found • 

. R=Rig.ht (correct) W=if['ong (distractor) 
m=marked or erased 
k=known ---=unknown 
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TABLE li 

Level i2--Partial Information, Elimination 

INFORflATION STATUS AND 
POSSIBLE GUESSING STRATEGIES 

i2 Examinee is partially-i.nformed .. 
Three choices are known to be 
Wrong, and are marked or 
erased. The Right choice is 
NOT known. 

ELIMINATION FORMATS: RWWWW 
--mmm 

Potential 
Guessing: 

{a) marking methods: 
One of the t.vo remaining 
choices may be marked as 
a guess .. 

{b) feedback methods: 
A further erasure 
constitutes guessing 
between the two choices 
that remain, including 
the Right choice. 

R=Rignt (correct) W=Wrong (distractor) 
m=marked or erased 
k=knovn ---=unknown 



i3 

27 

TABLE 5 

Level i3--Partial Information. Inclusion 

INFORMATION ~TUS AND 
POSSIBLE GUESSING STRATEGIES 

Examinee is partially-informed. 
Two Wrong choices are known and 
are not marked nor e.rased. The 
Bight choice is NOT known. 

INCLUSION FORMATS: RWiWW 
---kk 

Potential 
Guessing: 

(a} marking methods: 
Among the three choices 
which remain. including 
the Right choice. a guess 
consists of marking one 
or tvo choices rather 
than all three. 

(b) feedback methods: 
One to three of the 
choices will be erased 
sequentially until the 
Right choice is found. 

R=Right (correc~ ~=Wrong (distractor) 
m=marked or erased 
k=kno~n ---=unknown 
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TABLE 6 

Level i3--Partial Information, Elimination 

LEVELS INFORMATION STATUS AND 
POSSIBLE GUESSING STRATEGIES 

i3 Examinee is partially-informed. 
Two Wrong choices are known and 
are marked or erased. The 
Right choice is NOT known~ 

Potential 
Guessing: 

(a) marking methods: 

BWWWW 
---mm 

One or two choices may 
be marked as a guess 
among the three choices 
that remain. 

(b} feedback methods: 
One or two further 
erasures constitute 
guesses among the three 
remaining choices. 
r ----------------------------------------------

R=Right (correct) W=Wrong {distractor) 
m=marked or erased 
k=known ---=unknown 
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'TAB.LE 7 

Level i4--Partial Information, Inclusion 

LEVEL 

i4 

INFORMATION STATUS AHD 
POSSIBLE GUESSING STRATEGIES 

Examinee is partially-informed~ 
One Wrong choice is known and is 
not marked or erased,. T.he Right 
choice is NOT known. 

INCLUSION FOR~: RWWWW 
----k 

Potential 
Guessing: 

(a) marking methods: 
Among four choices which 
remain, including the Right 
choice, guessing consists 
of marking one to three 
choices rather than all 
four. 

(b) feedback methods: 
one to four of the choices 
that remain will be erased 
sequentially until the 
Right choice is inevitably 
found. 

R=Right (correct) W=wrong (distractor) 
m=marked or erased 
k=known ---=unknown 
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TABLE 8 

Level i4--Partial Information, Elimination 

INFORMATION STATUS AND 
POSSTBLE GUESSING STRATEGIES 

i4 Examinee is partially-informed. 
One Wrong choice is known and 
is marked or erased. The 
Right choice is NOT known. 

Potential 
Guessing: 

{a) marking methods: 
One to three choices 
may be marked as a 
guess among the four 
remaining choices. 

(b) feedback methods: 
One to three further 
erasures constitute a 
guess among the four 
remaining choices. 

!lHIRW ----m 

R~Right (correct) W=Wrong (distractor) 
m=marked or erased 
k=known ---=unknown 
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TABLE 9 

Level i5--Total Ignorance, Inclusion 

INFOR~ATION ST!.':I!!§ AND 
POSSIBLE GUESSIJill STRATEGIES 

Examinee is uninformed, or 
totally ignorant regarding item. 
No choices are known. 

INCLUSION FORMATS: RWWiW 

Potential 
Guessing: 

(a) marking methods: 
Among the item's five 
choices, including the 
Right choice, any mark 
constitutes guessing. 

(b) f eenback methods: 
The examinee guesses 
among all five choices 
until the ~ight choice 
is inevitably erased. 

R=Bight (correct) W=VJrong (distractor) 
m=marked or erased 
k=known --=unknown 
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TABLE 10 

Level i5--Total Ignorance, Elimination 

INFORMATION STATUS AND 
POSS!~ Q!!ESSING STRATEGIES 

iS Examinee is uninformed, or 
totally ignorant regarding item. 
No choices are known. 

ELIMINATION FORMATS: 

Potential 
Guessing: 

(a) marking methods: 
Any mark constitutes a 
guess .. 

(b) feedback methods: 
Any erasure constitutes 
a guess.1 

R=Right (correct) W=Wrong {distractor) 
m=.marked or erased 
k=known ---=unknown 

1 However, note that under CRS the 
first guess is encouraged. 
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TABLE 11 

Level m4--Misinformation, Inclusion 

INFORHAT.ION STATUS AND 
POSSIBLE GUESSING STRATEGIES 

Examinee is misinformed. 
The Right choice is believed 
to be Wrong and is NOT maJ:ked 
nor initially erased. No 
other choices are known. 

INCLUSION FORMATS: RlilW~W 

x---

Potential 
Guessing: 

(a} marking methods: 
Among four of the 
item's choices, NOT 
including the Right 
choice, guessing 
consists of marking 
fever than four 
choices. 

(b) feedback methods: 
None; the Right choice 
~ill be erased last, 
since it is the one 
choice believed to be 
Wrong. 

R=Right (correct) W=grong (distractor) 
m=marked or erased 
k=knovn ---=unknown 
X=eliminated from consideration 
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TABLE 12 

Level m4--Misinformation, Elimination 

INFORMATION STATUS AND 
POSSIBLE GUESSING STRATEGIES 

rn4 Examinee is misinformed. The 
Right choice is believed to 
be Wrong and is marked or 
erased first. No other choices 
are .known. 

ELIMINATION FORMATS: 

Potential 
Guessing: 

(a) marking methods: 
Any further mark 
constitutes a guess. 

(b) feedback methods: 
None; any further 
erasure would reduce 
score. 

RW~nrn m----

R=Right {correct) W=Wrong (distractor) 
m=marked or erased 
k=known ---=unknown 
X=eliminated from consideration 
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TABLE 13 

Level m3--Misinformation. Inclusion 

LEVEL IN.FORMATION STATUS !.till 
POSSIBLE GUESSING STRATEGIES 

m3 Examinee is partially-misinformed. 
One Wrong choice is known and is not 
marked or erased. The Right choice, 
believed to be Wrong. is NOT marked 
nor initially erased. 

INCLUSION FORMATS: IlWtHJW 
x--k-

Potential 
Guessing: 

(a) marking methods: 
Among three remaining 
choices. NOT including 
the Right choice. marking 
fewer than three choices 
constitutes guessing. 

(b) feedback methods: 
All three of the remaining 
choices will be erased. 
Then guessing will occur 
between the Right choice 
and the correctly identified 
Wrong choice .. 

R=Right (correct) W=Wron9 (distractor) 
m=marked or erased 
k=known ---=unknown 
X=eliminated from consideration 
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TABLE 14 

Level ra3--Mi sinf or ma ti on, Elimination 

INFORMATION STATUS AND 
POSSIBLE GUESSING STRATEGIES 

m3 Examinee is partially-misinformed. 
The Bight choice, believed to be 
Wrong, is marked, as is the one 
Wrong known to be Wrong. With 
feedback, the seguence of choice 
erasure will determine whether 
one or both of these tvo choices 
are erased. 

ELIMINATION FORMATS: RWiWW 

Potential 
Guessing: 

m--m-

(a) marking methods: 
One to two of the choices 
that remain may be marked. 

(b) feedback methods: 
The Right choice, believed 
to be wrong, may be 
erased first or second 
in sequence. Once the 
choice is erased, no 
Right choice is erased, 
no further erasures will 
be made. 

R=Right (correct) W=Hrong (distractor) 
m=marked or erased 
k=known ---=unknown 
X=eliminated from consideration 
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TABLE 15 

Level m2--Misinformation, Inclusion 

.INFOB MATTO]! STATUS AND 

.POSSIBLE .fil!~NG STRATEGIES 

Examinee is partially-misinformed. 
Two Wrong choices known are 
neither marked nor eraseda The 
Right choice, believed to be a 
Wrong, is not marked nor initially 
erased. 

INCLUSION FORMATS: .RiWWW 
.X--kk 

Potential 
Guessing: 

(a) marking methods: 
Between the two choices 
that remain, NOT 
including the Right 
choice, one choice 
constitutes guessing. 

(b) feedback methods: 
Both of the remaining choices 
choices will be erased. Then 
guessing will determine the 
sequence 0£ erasures among the 
other three, including the 
answer. 

R=Rig.~1t (correct) W=Wrong {distractor) 
m=marked or erased 
k=known ---=unknown 
X=eliminated from consideration 
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TABLE 16 

Level m2--M.isinformation, Elimination 

INFORMATION STATUS AND 
POSSIBLE GUESSING STRATEGIES 

m2 Examinee is partially-misinformed. 
Two Wrong choices are known and are 
marked, as is the Right choice, 
believed to be Wrong. With feedback, 
the sequence of erasure of the Right 
choice determines whether or not 
all three choices are erased. 

Potential 
Guessing: 

(a) marking methods: 
Between the two 
choices that remain, 
one mark constitutes 
guessing. 

(b) feedback methods: 

RWWWW 
m--mm 

The seguence of choice 
erasure will determine 
how many choices are 
erased prior to erasure 
of the Right choice. 

R=Right (correct) W=Wrong (distractor) 
m=marked or erased 
k=known ---=unknown 
X=eliminated from consideration 
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TABLE 17 

Level m1--Misinformation, Inclusion 

INFORMATION ST.l\TUS AND 
POSSIBLE GUESSING STRATEGIES 

Examinee is partially-misinformed. 
A Wrong choice is believed to be 
Right and is marked or erased first~ 
The Right choice and the remaining 
Wrongs are believed to be Wrong 
if only by default. 

RW'WWW 
Xkkmk 

Potential 
Guessing: 

(a) marking methods: 
None; the examinee believes 
a irong choice is Right and 
marks only that choice. 

(b) feedback methods: 
The choice erased as 
being Right will be a 
Wrong, and the examinee 
will continue erasing 
until the RIGHT is erased. 

R=Right (correct) ~=Wrong (distractor) 
ru=marked or erased 
k=known ---=unknown 
X=eliminated from consideration 
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TABLE 18 

Level m1--Misinformation, Elimination 

INFORMATION STATUS AND 
POSSIBLE GUESSING STRATEGIE,2 

m1 Examinee is partially-misinformed. 
A Wrong choice is believed Right 
and is not marked. The Right choice 
and the remaining Wrongs are believed 
Wrong, if only hy default, and are 
marked. With feedback, sequence of 
erasure determines the number of 
choices erased before the Right choice. 

ELIMINATION FORMATS: RWW5JW 
mmmXm 

Potential 
Guessing: 

(a) marking methods: 
None: 
The Right choice {and 
remaining Wrongs) are 
marked if only by default. 

{b) feedback methods: 
A Wrong choice is believed 
to be Right, and is NOT 
erased. Three irongs are 
known to be Wrongs, the 
Right is believed to be 
Wrong. THESE choices are 
erased sequentially in the 
order of the examinee's 
belief in the "Wrongness" of 
the choices until the Right 
choice is revealed. 

R=Bigbt (correct) W=Wrong (distractor) 
m=marked or erased 
k=known X=removed from consideration 
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Scoring 

As shown in Tables 2 to Table 18, an examinee can res-

pond to a test item from different. levels o.f information, 

depending on the method used.. By permitting multiple marks 

per test item, many response/scoring methods provide a scor-

ing incentive to 

of information .. 

the examinee to respond from these levels 

However, methods which encourage or provide 

a scoring payoff for examinee guessing do not require the 

examinee to respond .from a self-perceived true level of 

information regarding ANY test item. The extent to which 

each examinee responds to test items from a true level of 

information is expected to influence coefficients of relia-

bility and validity estimated from the resulting scores, 

since item scores which are comprised primarily of true 

score and measurement error are expected to attain higher 

estimates of internal consistency reliability than item 

scores which, 

(Frary, 1969}. 

in addition, contain a guessing component 

For each of the response/scoring methods used in this 

study, the responding, 

the examinee to respond 

scoring 

from a 

and requirements placed on 

true level of information 

regarding test items are discussed, and the observed item 
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scores are tabled (see Tables 19-25) with the corresponding 

expected item scores (raw and standardized) as derived from 

the probabilities vhich an examinee has of choosing the 

appropriate choice(s) from those among which he guesses. 

Number Right (NR) 

NuIDber-Right (NB) responding asks the examinee to mark 

the correct choice to an item and to mark every item. 

Observed NR scoring (see Table 19) gives each correctly-

marked item a raw score of one point, and each incorrectly-

marke d item a raw score of zero. Items omitted or having 

multiple ~arks receive a score of zero. The total score of 

an examinee is the count of the number of test items 

answered correctly .. 

Credit is awarded to a correctly-marked item whether 

marked through partially-informed or uninformed guessing, or 

through knowledge of the correct choice. All levels of 

misinformation result in incorrectly-marked, zero-scored 

items, si.nce the misinformed examinee either guesses among a 

set 0£ item choices which does not include the correct 

choice, or mistakenly believes a distractor is the answer. 

This examinee cannot possibly choose the correct choice 

under MB. NR scoring is uniform for all incorrectly-marked 
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TABLE 19 

NR Baw and Expected Item Scores 

Observed trR 119.!! Scores 

RWWWW 

m---- = 1 point 

Omit = ----- = 0 points 

---m- = 0 points 

NR Expected Item Scores 
For the Levels of Information i1 to m4 

LEVEL RAW STDZD1 
(NR),! 

i1 
i2 
i.3 
i4 
i5 
m4 
m3 
m2 
ml 

1.00 
0.50 
o .. 34 
0.25 
0.20 
o.oo 
o .. oo 
o. 00 
o.oo 

1.00 
0.38 
o. 16 
0 .. 06 
o.oo 

-0.25 
-0.25 
-0.25 
-0 .. 25 

t Li.near transformation to assign 
1.00 to Level i1 and 0.00 to 
.Leve.l 15. 

2 Assumes average gains from gues-
sing whenever answer not known. 
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items, whether marked through misinformation or through the 

guessing of a partially-informed or an uninformed examinee. 

Since the NR method promotes examinee guessing behavior 

for all examinees who do not know the answer to a test item, 

the method makes no requirement on the examinee to reveal a 

true level of information regarding any test item. In the 

absence of scoring or admonitory 

scores obtained from NB tests do 

restraints on guessing, 

not reflect the various 

levels of information from which an examinee may respond and 

are comprised of true score, error and guessing components. 

C or rected-f or-Guessing (£Q) 

Corrected-for-guessing (CG) responding asks the examinee 

to mark the correct choice on ite.ms where the examinee knows 

either the correct choice or can eliminate .from considera-

tion at least one of the wrong choices. Examinees are dis-

couraged from guessing randomly among all of an item's 

choices .. 

Observed CG scoring awards one point for each correctly-

marke d item and imposes a correction of -1/(n-1) points for 

each incorrectly-marked n-choice item. Only one mark per 

item is permitted, and CG observed item scores differ from 

expected item scores, shoYn in Table 20. 
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TABLE 20 

CG Raw and Expected Item Scores 

Observed CG Raw Scores 

]WW~.JW 

m--- = 1 point 

Omit ---- = 0 points 

---m- =-.25 points 

CG Expecte.Q It.fil! Scores 
fQ£ the Levels of Information i1 to.!!.!! 

LEVEL RA~&STDZDl 

<f!H! 

i 1 1.. 00 
i2 0.38 
i3 o. 16 
i4 0.06 
iS 0.00 
m4 -0 .. 25 
m3 -0 • .25 
m2 -0.25 
m1 -0 .. 25 

1 Linear transformation to assign 
1.00 to Level i1 and 0.00 to 
Level iS. 

2 Assuming average gain from 
guessing where appropriate. 
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Arnold and Arnold {AA-) 

The A.cnold and Arnold (AA-) method uses an Elimination 

format which was adapted t.o an Inclusion format (AA+) for 

this study. For both of these methods. an item is awarded 

the expected CG item score for the level of information 

which can be inferred from the number and type of item 

choices marked. 

Guessing provides neither an advantage nor a penalty for 

the partially-informed nor the uninformed examinee. since 

such gains, when averaged, yield the same expected item 

score that would have been received prior to guessing. Even 

so, examinees may he tempted to guess and, except for such 

guessing, the Arnold methods encourage examinees to respond 

from a true level of information regarding a test item and 

credit that responding according to the level of information 

revealed by the choices marked. The misinformed examinee. 

unaware of the misinformed nature of the choices marked, 

responds from a true level o.f misinformation; however, the 

uniformly low penalty for mis~nformation--imposed regardless 

of the number of choices marked--does not reflect different 

levels of misinformation in the scoring. Hence, indices of 

reliabi.lity and validity are not derived from scores repre-

senting these different levels, and are expected to be 

higher than those for NB but lower than those obtained from 
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misinformation. 
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scoring for each level of 

NR expected item scores have been shown to be linear 

transformations of CG expected item scores; ·therefore. the 

AA+, AA-, NR, and CG methods yield metrically comparable 

expected item scores, after standardization. AA+ and AA-

scoring for each le·vel of information is presented in Table 

21. 

Coombs (CBS) 

The CBS method ases an Elimination format whe.re the exam-

inee is to mark item distractors. CBS scoring assigns an 

item o.ne point :for each distractor marked and, in addition, 

imposes a penalty of -(n-1) points (on an n-choice item) if 

the correct choice is marked. For a 5-choice item, this 

becomes a 4-point penalty for marking the correct choice, 

and this penalty is subtracted from any credits already 

earned for the .item. Responding and scoring for the levels 

of information are presented in Table 22. 

Zero is the CBS item score for total ignorance. while 

CBS penalizes misinformation whenever the correct choice is 

marked. Since examinees can accumulate both positive and 
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TABLE 21 

AA Raw and Expected Item Scores 

Observed AA ~ Scores 

AA+ ll:: 
BtHHJW RWWWW m---- = 1.00 = -mm mm 
mm--- = 0~38 = --mmm 
mmm-- = 0.16 = ---mm 
mmmm- = 0.06 = ----m 
rnmmm.m = o .. oo = ----
-mm mm ==-0 .. 25 = m----
--mmm =-0 .. 25 = mm---
---mm =-0.25 = mmm--
----m =-0.25 = mm mm-

!! Expected Item scores 
For !he Levels of Information i1 !2 m4 

LEVEL RAW & STDZDl 
(!A--and AA+) 

i 1 1. 00 
i2 o .. 38 
i3 0.16 
i4 o .. 06 
i5 0 .. 00 
m4 -0 .. 25 
m3 -0. 25 
m2 -0 .. 25 
m1 -0 .. 25 

l linear transformation to assign 
1.00 to Level i1 and 0.00 to 
Level iS .• 
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TABLE 22 

CBS Raw and Exp2cted Item Scores 

Observed CB~ Raw Scores 

RltHHHi RWWl'iW 

-mmmm = 4 points m---- = -4 points 

--mmm = 3 points mm--- = -3 points 

---mm = 2 points mmm-- = -2 points 

----.m = 1 ·point mm mm- = -1 points 

RWUWW 

Omit = ----- = 0 points 

~ E_!pected ~ Scores 
For the Levels of Information i1 !..Q m4 

LEVEL RAW STDZDl 
(CBS) 

i1 
i2 
i3 
i4 
i5 
m4 
m3 
m2 
m1 

4 ... 00 
3.00 
2. 00 
1.00 
o.oo 

-4.00 
-3.00 
-2.00 
-1.00 

1.00 
0.75 
o .. 50 
o. 25 
0 .. 00 

-1.00 
-0 ... 75 
-0 .. 50 
-0.25 

1 Linear trans.formation to assign 
0.00 to Level i1 and 0.00 to 
Level i5,. 
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negative points to a test item, depending on the number of 

choices marked, examinees consider carefully the extent of 

their knowledge regarding test items before they respond, 

lest they acquire a penalty for marking the right choice. 

Such an examinee is not likely to guess; rather, the exami-

nee is expected to respon(1 from a true level of information. 

Estimates of reliability and validity obtained for scores 

from a CBS test are expected to be comprised of more true 

score component and have less variance due to guessing than 

the estimates obtained from NR, AA-, or AA+, which do not 

provide insight into the different levels of misinformation. 

Dressel {DRL) 

Dressel (DRL) uses an Inclusion format which has exami-

nees mark only the choices believed necessary to include the 

correct choice. 

DRL scoring awards an item one point the correct 

choice is marked but removes 1/n-1 point on an n-choice 

item for each item distractor also marked- DRL scoring is 

CBS scoring divided by the constant four and has been refer-

red to as the response-complement to CBS. Responding and 

scoring for the levels of information a.re prese.nted in Table 

23. For this study, DRL scoring was multiplied by the con-

stant four in order to compare results with CBS scores. 
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TABLE 23 

DRL Raw and Expected Item Scores 

Observed DRL Raw score so 

.RWWOW RWWWW 

m---- = 4 points -mm mm = -4 points 

mm--- 3 points --mmm = -3 points 

mm.m-- = 2 point.s ---mm = -2 points 

mm mm- = 1 point ----m = -1 point 

RWrHHl 

Omit = ----- = 0 poi.nts 

DRL Expected Item scores 
For the teveIS of Information i 1 to l!!~ 

LEVEL 

il 
i2 
i3 
ilJ 
iS 
m4 
m3 
m2 
m1 

RAW STDZDt 
(DRL) 

4.00 
3 .. 00 
2.00 
1 .. 00 
o.oo 

-4.00 
-3 .. 00 
-2.00 
-1 .. 00 

1.00 
0 .. 75 
0 .. 50 
0 .. 25 
o.oo 

-1.00 
-0. 75 
-o.so 
-0 .. 25 

o Original DRL Scoring multiplied by 
the constant 4 for comparison with 
CBS scores .. 

1 Linear transformation to assign 
0.00 to Level i5 and 1.00 to Level 
i 1. 
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With DRL 1 zero is the item-score for total ignorance. 

Misinformation is penalized according to the number of 

incorrect choices marked when the corrAct choice is not 

marked. 

The misinformed examinee is unaware of the misinformed 

nature of his responding and may respond from a true level 

of misinformation regarding test items. 

the examinees to consider the extent 

Since DRL requires 

of their knowledge 

before responding, DRL--like CBS--is expected to result in 

item and test scores comprised primarilJ of true score and 

measurement errors and should yield reliahility and validity 

indices higher than those obtained from methods making a 

lesser requirement on the examinee for a true report. 

Answer-Until-Correct (AUC) 

Using a test form iihich has erasable answer shields, AUC 

asks examinees to erase i tern choices until a le·t ter, keyed 

to the correct choice, is erased. 

choice one point~ 

AOC awards each unerased 

With feedback methods, the sequence of choice erasure can 

influence the number of erasures made by the examinee before 

erasing the correct choice, but it is inevitable that the 

correct choice is erased. Por example, the misinformed 
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TABLE 24 

AUC Raw and Expected Item Scores 

Observed AUC !.ID! Item Scores 

RWWWW 

m---- = 4 points mmill-- = 2 points 

mm--- = 3 poittts mmmm- = 1 point 

Omit = = 0 points 

or = mmmmm 

!!!£ Expected Item Scores 
For Levels of Information i1 to m4 

i1 
i2 
i3 
i4 
i5 
m4 
m3 
m2 
m1 

RAW · STDZDt 
(AUC)~ 

4.00 
3 .. 50 
3.00 
2.50 
2 .• 00 
o.oo 
0.50 
1 .. 00 
1 .. 50 

1.00 
o .. 75 
0 .. 50 
0 .. 25 
o.oo 

-1 .. 00 
-o. 75 
-0 .. 50 
-0 .. 25 

t Linear transformation to 
assign 1.00 to Level i1 
and 0.00 to Level i5. 

2 Assumes average gains fro~ 
guessing where appropriate. 
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examinee first will erase the entire set of wrong choices 

mistakenly believed to contain the correct choice. Ther-

eafter, the credit received will depend on the sequence of 

choice erasing from among those item choices this examinee 

now believes contain the correct choice. 

Since erasing sequence can influence the number of era-

sures made by an examinee, it is not possible to determine 

whether an erasure is made from information, partial infor-

mation, total ignorance, or misinformation.. Although the 

responding directions place the requirement on the examinees 

to respond from a true level of information, these erasing 

and subseguent scoring procedures do not incorporate item 

scores for actuals levels of information into the computa-

tions of test or item statistics. 

Cro§_§ {CR,2) 

CRS, an elimination method which uses erasable forms, 

asks examinees to erase only item dis~ractors. CRS awards 

each unerased item-choice one point, and each of the item•s 

erased distractors two points. However, if the correct 

choice is erased, all item ccedit for distractors already 

erased is lost (see Table 25). Compared with other methods, 

the CRS method reverses the direction of the penalty for the 

levels of misinformation. If this were not so, an examinee 
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who mistakenly erases the correct choice on the first 

erasure vould profit by making further erasures. 

The uninformed CRS examinee, totally ignorant regarding 

an item's choices, is encouraged to guess on one choice, 

since there are four chances in five of erasing a distractor 

with only one erasure, thereby gaining a credit of six 

points and only one chance in five of erasing the correct 

choice for a credit of four points .. 

For all levels of misinformation except m4, the sequence 

of choice erasure can influence the number of choices erased 

prior to the correct choice. The misinformed examinee at 

level m4 mistakenly believes that the correct choice is 

incorrect, KNOWS no other choices, and will inevitably erase 

the correct choice first and stop there in order to retain 

the item's remaining 4 points. This level of examinee 

misinformation is readily observable. However, this same 

erasure could be made by the totally ignorant examinee who, 

following directions to guess just once, follows directions! 

It seems reasonable that both of these examinees should 

receive the same score of four points since neither has any 

information .regarding the remaining item choices. 

The CRS method requires partially-informed examinees to 

consider erasures carefully lest credit already obtained be 
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TABLE 25 

CRS Raw and Expected Item Scores 

Observed CRS !fil! Scores 

RWWWW RWWW!!! 

-mmmm = 9 points m---- = 4 points 

--mmm = 8 points mm--- = 3 points 

---mm = 7 points mmm-- = 2 points 

----m = 6 points mm mm- = 1 point 

RW~W!! 

Omit = ----- = 0 points 

CRS Expected Item Scores 
For Levels of Information i 1 !.Q m4 

i1 
i2 
i3 
i4 
i5 
m4 
m3 
m2 
.m 1 

RAW STDZD1 
(CRS) ! 

9 .. 00 
8,. 00 
7.00 
6.00 
5.60 
q_ 00 
3. 50 
3.00 
2.50 

1 .. 00 
o .. 71 
o. 41 
0.12 
o.oo 

-o.zn 
-0.62 
-0.76 
-0 .. 91 

1 Linear transformation to 
assign 1.00 to level i1. 
and 0.00 to level i5. 

2 Assumes average gains from 
guessing where appropriate. 
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lost. Hence, 

considering, 

guessing with the CRS method is hardly worth 

intentionally, except at level iS. The CRS 

scoring incorporates the levels of information of the exami-

nees into computations of reliability and validity esti-

mates. However, it does credit misinformation in the 

reverse of both CBS and DBL and, for that reason, is not 

metrically comparable to either of these methods. 

scorivg overview 

As shown in Table 26, the response/scoring methods differ 

considerably in the Expected raw and standardized item 

scores for the different levels of information. 

scoring penalties may inhibit 

some guessing-prone examinees, 

penalties influence the responses 

the guessing behavior of 

but it is doubtful ¥hether 

of misinformed examinees, 

who mistakenly believe they are responding appropriately. 

Although alternative methods may provide scoring incen-

tives to an examinee to respond to test items from a true 

level of information, the methods vary in their provision 

for incorporating the scores for these levels into the com-

putation of estimates of reliability or validity. 
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TABLE 26 

Expected Raw and Standardized' Item scores 

{based on Frary, 1980) 

For the Levels of Information i1 to m4 

LEVEL RAW STDZ RAW STDZIRAW STDZ I RA it STD'l 
(CBS/DBL) (AUC)2 I (CRS) 2 ) (NR) 2 (AA) ( NR/AA) 

I I 
I I 

i1 4 .. 00 1. 00 4.00 1.00J9 .. 00 1.0011.00 1.00 1.00 
I I 

i2 3. 00 o. 75 3.50 o. 7518 .. 00 0 .• 1110.50 0. 38 o. 38 
I I 

i3 2.00 0.50 3.00 o .. sop .. oo 0 .. 4110.33 0.16 0.16 
J I 

i4 1. 00 o. 25 2a50 o .. 2516- 00 0 .. 1210.25 0.06 0.06 
I I o.oo 0.0012.00 0,.00)5 .. 60 0.0010.20 o.oo 0.00 

! 1 I 
m4 -4.00 -1.0010.00 -1 .. 0014.00 -0.4710.00 -0.25 -0.25 

I I I 
m3 -3. 00 -0.75j0.50 -0.7513.50 -0.62JO .. OO -0.25 -0.25 

I I I 
m2 -2. 00 -o.so11.oo -O.SOf 3.00 -0.7610.00 -0.25 -0.25 

I I I 
m1 -1.00 -0 .. 25)1.50 -0.2512.50 -0.91JO.OO -0.25 -0.25 

I I I 

1 Linear transformation to assign 1.00 to level i1 
and 0.00 to level i5. 
2 Assumes average gains from guessing where appropriate. 



CHAPTER IV 

l!ETHODOLOGY 

seven different response/scoring methods were used to 

administer two of three multiple-choice tests given to stu-

dents enrolled in seven sections of an art appreciation 

course at a medium-sized state university. Six sections of 

the art appreciation course each had approximately 38 stu-

dents, while the seventh had 24 students; the overall total 

was 253 students. 

The art appreciation course was required for all of the 

degree programs at the university at some time during each 

stadent's four-year academic course of study. The placement 

of any particular student into any particular section has 

been assumed to have been relatively uninfluenced by factors 

other than scheduling on the part of the Registrar or on the 

time at which particular students were permitted to register 

and a substantial degree of randomization in assignment of 

students into sections is asserted. Additionally, as intact 

groups, each section was assigned randomly to one of the 

response/scoring methods used in this study: NR, AA-, AA+, 

CBS, DRL, AUC, and CBS. 

59 
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Pet"sonal ~ 

Approval to gain access to student records was acquired 

from the individual students, each of whom signed a release 

form later filed with the Registrar of the university. 

University records contained the previous quarter's grade 

point average, high school rank and grade point average, and 

Scholastic Aptitide Test subscores. 

Test Construction and Develo£ment 

All course sections (GRP) used the same text, Artform2 

(Preble, 1978).. Text-related multiple-choice quizzes were 

developed, administered, and used for grading purposes. In 

order to coordinate the content of the test material, group 

and individual meetings were held with the professors teach-

ing the art appreciation course. The professors were asked 

for potential test items and for preferred testing dates. 

Readings covering quiz material were assigned to the classes 

and, where possible, quizzes on the this material were 

administered prior to class discussion of the content. 

Items were constructed after a thorough review of the 

text content and were devised to provide equally likely 

selections from which totally ignorant examinees would have 

difficulty choosing. For each quiz, professors added addi-

tional test items of their own choosing, using true-false, 
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matching, fill-in the blank and slide/picture 

identifications. 

In ·the event that sections did not use the same test on 

the same day, test items were relocated within the body of 

the test and choices were reordered within items to discour-

age an exchange of examinee information regarding item or 

choice sequencing. 

Quizzes One through Three 

A 5-choice 25-item pretest was developed from the text. 

This first quiz, administered to all seven sections between 

the second and third weeks in the quarter, used th~ NR res-

ponse/scoring method and provided an initial indication of 

examinee performance for each section. 

A second multiple-choice test of 18 5-choice items, con-

structed using the same p·rinciples as the f.irst, was admin-

istered to each section between the fourth and fifth weeks 

of the guarte.r. Although this quiz served as an examinee 

training exercise in the use of the respo.nse/scoring method 

randomly assigned to each section, the quiz results counted 

toward course grades and examinees were so info.rmed. 
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A third quiz, administered between the seventh and eighth 

weeks of the quarter, was comprised of 25 5-choice items, 20 

of which were common to all sections. Scores from this 

quiz, which was administered to each section using the same 

response/scoring method that had been used for the second 

quiz, also counted toward course grades. 

Quiz Administration 

For each response/scoring method, including NR, an 

instruction sheet was provided to every examinee, and 

explained the method's responding and scoring principles 

(See Appendix A). Each instruction sheet had two or more 

examples for the examinee to try for p.ractice.. The instruc-

tions also were written on the chalkboard and were explained 

ver-ba.lly.. Pencils ·were provided for those sections using 

machine scorable answer sheets, as well as for those methods 

needing clean erasers. 

The quizzes were completed within the SO-minute class 

period or as soon as the examinee was finished. None of the 

examinees needed longer than the class period and most took 

only 25 minutes. The author and the professor were present 

during each test administration to answer response/scoring 

method questions. 
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Data Analysis 

Descriptive statistics were generated for all of the var-

iables in the study. For the initial 25-item NR quiz, res-

ponse sheets were optically scanned and their magnetic tape 

images were computer analyzed to produce scores and conven-

tional item analysis. Data included means, standard devia-

tions, the number of examinees per section, and KR20 inter-

nal consistency reliability; however, cronbach 1 s alpha 

estimated reliability for multiple mark quizzes. 

In all sections using multiple mark methods, Quizzes Two 

and Three were scored by hand using scoring keys that noted 

only the correct choice.. Additionally, for each res-

ponse/scoring method quiz, a simple count was kept of the 

numbers of items to which the various number of marks bad 

been .made. 

An analysis of variance (ANOVA), using the Statistical 

Analysis System (SAS, 1979) , vas performed on the scores for 

each of the criterion variables to determine whether the 

sections differed significantly with regard to criterion 

perf orrnance .. 

Pearson correlation coefficients were computed among 

scores on all of the variables and quizzes to provide valid-

ity estimates. Each correlation vas tested under the null 



hypothesis rho=O. 
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Additionally, each possible pair of 

estimates was tested for significant differences (using the 

Z transformation), under the null hypothesis rho1=rho2 (see 

Sokal and Rohlf, 1969). 

KR20 or Cronbach's alpha measures of internal consistency 

reliability were computed for the items from each quiz. For 

Quiz Two and and Quiz Three, all possible pairs of estimates 

were tested for significant differences, using Peldt's test 

(1969) .. 

Response/Scoring Method Evaluatio!! 

Examinee studying and responding behaviors and test-tak-

ing strategies vere inventoried for each response/scoring 

method on an objectively-scored self-report evaluation ques-

tionnaire {see Appendix BJ which covered such topics as test 

studying habits, testing method preferences, previous test-

ing experience, and test-taking strategies. Classroom 

observations of examinee behavior vere recorded in a journal 

for each section. 



CHAPTE.R V 

FINDINGS 

A total of 253 stud~nts enrolled in the seven sections of 

Art Appreciation provided scores on Quizzes One through 

Three. Access to their: university records was obtained for 

203 of the 253 students. Some examinees returned the appro-

val focm beyond the Registrar's deadline; others knew that 

they had no SAT score nor GPA in their records. Only 23 of 

the 253 students preferred to keep their records confiden-

tial. 

For this study, quiz data from all students were retained 

for calculations of descriptive statistics. The use of some 

statistical tests and procedures necessitated the deletion 

of those students whose data were incomplete. University 

records did not contain GPA's for most transfer students, 

although their records often provided both VSAT and MSAT 

subscores. Therefore, the 164 students who provided VSAT 

and MSAT data were not necessarily the same students provid-

ing GPA's. 

65 
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Criterion Variables 

student grade point averages (GPA) from the previ-

ous quarter were obtained from university 

were available for 195 of the 203 students. 

records<a These 

GPA provided an 

index of student achievement in the existing university 

environment and was used as a criterion related variable for 

scores obtained from Quizzes One through Three. Descriptive 

statistics for GPA are presented in Table 27. 

A one-way analysis of variance (ANOVA) was performed on 

the GPA data, using the Statistical Analysis System (SAS). 

The resulting F value of 1.61 was not signficant (p=.145) .. 

VSAT-MSAT. Both verbal and math Scholastic Aptitude Test 

subscores were available for 164 students. These subscores 

wgre used as criterion variables with scores obtained from 

Quizzes One through Three,. Desc.riptive statistics for VSAT 

and MSAT are presented in Table 28. 

A one-way A NOVA performed on the VSAT data resulted in an 

F value of 1.28, ~hich was not significant (p=0.269). An F 

value of 1.85, resulting from tile ANOVA. on the MSAT data 

(P=0.0933), was not significanta 
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TABLE 27 

Descriptive Statistics: GPA 

Section N Mean Std. Dev. 

CBS 33 2.36 o ... 72 

DRL 30 2 .. 55 0.70 

AUC 24 .2.55 0.61 

CBS 29 2, .. 55 0.62 

NB 32 2.55 0.76 

AA- 33 2 .. 39 0.58 

AA+ 14 0.75 

ANOVA F=1.61 (p= .. 145) 
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TABLE 28 

Descriptive Statistics: VSAT-MSAT 

section N Mean Std.Dev. 
VSAT 
MSAT 

------------------------------------
CBS 27 446.3 26.78 

483 .. 7 22 .. 83 

DRL 23 396.9 20.21 
449~6 21.38 

AUC 20 432 .. 5 20.33 
461.5 22.29 

C.RS 26 405 .. 8 22.83 
451.9 25.33 

NR 27 424 .. 1 21 .. 54 
426 .. 8 19 .. 19 

AA- 27 414 ... 1 25.86 
439 .. 6 19.10 

AA+ 14 412.1 33 .. 65 
435.0 16. 54 

ANOVA Fvsat=1.28 (p=.269) 
ANOV~ Fmsat=1.85 (p=.093) 
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Quiz One 

Quiz One (Q1) consisted of 25 5-choice items administered 

using an NR scoring rule. 

Descriptive Statistics. Quiz One descriptive statistics 

for each section are presented in Table 29. The CRS section 

obtained the highest and the NR section the lowest Q1 means. 

Both of these sections took Quiz One several days after the 

other five sections had had their quizzes scored and 

returned .. 

regarding 

Examinees did have 

Quiz One .. However, 

time to exchange information 

since these two sections 

attained the extremes of the Quiz One means, it seems 

unlikely that an exchange of information influenced examinee 

performance, for that information selectively would have had 

to favor one section while it hindered the other. Therefore 

it has been concluded that examinee benefits from exchanges 

0£ information probably had little or no influence on the 

mean performance obser~ed in either the NR or the CRS sec-

t ions,. 

ANOVA. .A one-way ANOVA performed on the Q1 scores 

resulted in a signif ica.nt F value of 9.11 (p=.0001). The 

Duncan Multiple Range Test, modif~ed by Kramer (1956), i~en

tified that the NR and CRS sections differed significantly 

from all other sectio.ns (see Table 29). 
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TABLE 29 

Descriptive Statistics: Q1 

Section N Mean St. Dev .. 

CBS 31 16 .. 08*+ 3 .. 76 

DRL 39 15.64* 4.11 

AUC 35 16.14*+ 4.53 

CRS 41 19.17 3 .. 19 

NR 38 12 .. 97 4.64 

AA- 39 17.77 + 3 .. 56 

AA+ 24 16. 04*+ 3. 5.3 

*#+ Section means ~hich were not 
significantly different (p=.05) using 
the Modified Duncan Multiple Range 
Test (see Kramer, 1956; SAS 1979). 
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KB20 Beliabili·ty.. For the Quiz One scores, KR20 relia-

bility vas estimated at the same time that the quizzes were 

machine-scored. The estimates obtained for sections CBS, 

DRL and AUC; and for sections AA+ and AA-, resulted from the 

pooling of the Quiz One test forms (item data are no longer 

availab1e by which to calculate individual section esti-

mates). The resulting KR20 reliability estimates for each 

section are presented in Table 30 • 

.Both the AA+ and the AA- sections were taught by the same 

professor. The pooling o:f these sets of tests for scori.ng 

and computational purposes increased the sample size from 

which KR20 was estimated without adding the confounding 

effects of teacher differences. 

Quiz One validity estimates obtained for GPA, 

VSAT, and l".ISAT are p.resented in Table 31. Each Pearson pro-

d uct-mome.nt validity estimate was tested under the .null 

hypothesis, rho=O. Probability levels attained are given in 

the body of Table 31. 

Qf.!: Of the 195 students contributi.nq GPA's to this 

study, 189 also took Quiz One. All possible pairs of GPA 

estimates were tested (using the Z transformation}, under 

the null hypothesis rho1=rho2 (see Sokal and Rohlf, 1969). 

~ach pairs of section estimates which was not significantly 
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TABLE 30 

KR20 Reliability: Q1 

Section N KR20 Sm 

CBS 37 ) 
) 
) 

DRL 39 ) .735 4.056 
) 
) 

AUC 35 ) 

CBS 41 .631 1.803 

NR 38 .762 2 .. 164 

AA- 39 ) 
l 
) .704 2 .. 018 
) 

AA+ 24 ) 

Sections whose Quiz One tests were 
processed together: 

Set One: CBS and DRL; and AUC 
Set Two: AA+ and AA-
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TAB.LE 31 

Validity Estimates: Q1 

Section N G.PA I N VSAT MS&T 
-------------~~~-1-----------~-------

CBS* 

DRL* 

AUC 

CRS* 

NR * 

AA-* 

AA+* 

I 
32 • 331 26 • 295 .186 

p=. 0644 p=.1440 =.3635 

** 30 • 563 23 .292 .. 171 

p=.0012 p=.1767 =.4347 

** 24 • 798 20 -.333 -.004 

p=.0001 p= .. 1514 =. 9867 

29 .243 26 .. 204 -.055 

p=.2040 p=.3190 = .. 7886 

** 27 .. 582 27 • 201 .282 

p=.0014 p=. 3144 -= .. 1537 

33 - 471 27 .402 .247 

p=.0056 p=.0376 = .. 2127 

14 .343 14 -.208 .. 459 

p= .. 2297 p=. 47.57 =.0990 

p: attained under Ho: rho=O 
*, **: n.s.d. per GPA pair, 
under Ho: rho1=rho2. 
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different {p=.05 per pair) is indicated by a star and/or a 

double-star in Table 31. 

VSAT-M~: Quiz One scores were available for 164 of the 

167 examinees who contributed the VSAT-MSAT data. The Pear-

son product-moment correlations are presented in Table 31. 

The probability level attained for each estimate is given in 

the body of the table. Since the estimates fluctuated con-

siderably from one section to another, VSAT and MSAT scores 

were plotted, by section, with the Quiz One scores. The 

resulting rectangular or circular plots indicated that lit-

tle if a-ny relationship e.risted between these variables and 

the Quiz One scores. 

Quiz Two: .Ql 

Quiz Two had 18 items and vas 

response/scoring method to be used 

nees were aware that the quiz was 

purposes. 

used as practice in the 

for Quiz Three. Exami-

to be used for grading 

Descriptive statistics. 

are presented in Table 32. 

Descriptive data for Quiz TNo 

Sectio.ns CBS• CBS, and NR took Quiz Tvo several days 

after the other sections, and examinees .had time to exchange 

item and choice sequencing information. As a precaution 
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TABLE 32 

Desc~iptive statistics: Q2 

Section M Mean st.Dev .. 

C.BS 37 38.59 14.93 

DRL 39 32.10 17.92 

AUC 35 60 .. 60 6 ... 82 

CRS 41 128.07 18.85 

NR 38 11 .. 35 3.19 

AA- 39 12.29 3 .. 14 

AA+ 24 13.81 3 .. 71 
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against such an exchange, the items and choices for Quiz Two 

were relocated within the body of the test, as had been done 

previously for Quiz One. 

Reliability. Cronbach's Alpha estimates of internal con-

sistency reliability are presented in ~able 33~ 

Although both of the Inclusion format methods (DRL and 

AA+) attained higher reliability estimates than their Elimi-

nation counterparts, no pair of estimates was significantly 

differe,nt {p= .. 05) using Feldt' s test ( 1969) .. 

Validill• Quiz Two correlations with GPA, VSAT, and MSAT 

are presented in Table 34. Probability levels attained, 

u.nder the null hypothesis rho=O, are given in the body of 

the table. 

GP!: The CRS and the CBS sections, both Elimination for-

mats, obtained the highest GPA validity estimates (.697 and 

.. 549, respecti ve1y). However, when all possible pairs of 

estimates were tested (using the Z transformation), under 

the null hypothesis rho1=rho2, there was no significant dif-

ference between any of the possible pairs of estimates. 

VSAT-M.SAT: The estimates for both VSAT and HSAT fluctu-

ated considerably and the rectangular or circular plots 

indicated the absence of a relationship between these varia-

bles and quiz scores. 
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TABLE 33 

Reliability: Q2 

Section N Kil20 Sm 

CBS 37 .673 8. 54 

DRL 39 .752 8.92 

AUC 35 .689 3.80 

CRS 41 .696 10.39 

NR 38 .664 1 .. 85 

AA- 39 .692 1. 74 

AA+ 24 • 722 1. 96 

No pair of estimates vas 
significantly diffe~ent. p=.05, 
using Feldt 1 s Test {1969). 
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Ouiz Three: .21 
Each of the seven sections of Art Appreciation used. the 

response/scoring method for Quiz Three which had been used 

for Quiz Two. Quiz Three had 25 items, 20 of which were 

common to all seven sections. Only the results from these 

20 items have been reported in this section. 

Descriptive Statistics. 

are presented in Table 35. 

Descriptive data for Quiz Three 

P.eliability.. cronbach 1 s Alp.ha estimates of internal con-

sistency reliability for Quiz Three responses are presented 

in Table 36. Paired estimates were tested for significant 

differences (p=.05 per pai.z:-), using Feldt 1 s test (1969). 

Results indicated that estimates for the CBS, CRS and NR 

sections each were significantly different from the DRL, 

AUC, AA- and AA+ sections, respectively; although CBS, CRS 

and NR were not significantly different from each other. 

Similarly, paired estimates between the DRL, AUC, AA- and 

AA+ sections were not significantly different, respectively, 

from each other. 
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TABLE 34 

Validity Estimates: Q2 

Section N GPAl I N VSAT MSAT 
-------------------1------------------

1 
CBS 33 .549 I 26 .116 -.054 

I 
p=.0009 I p=.5635 =.7875 

I 
DRL 30 .452 I 23 .345 .111 

I 
p=.0122 J p=.1070 =.6130 

I 
AUC 24 .507 I 20 - .. 388 -.141 

I 
p=.0114 I p=.0909 =.5533 

I 
CBS 29 .697 I 26 .. 115 .205 

f 
p=. ooo 1 I p=. 5745 =. 3142 

I 
NR 27 .606 I 27 .182 .168 

I 
p=~oooa I p=.3646 =.4013 

I 
AA- 33 .488 I 27 .066 .232 

I 
p=.0040 I p= .. 7376 =.2122 

I 
AA+ 14 ,.484 I 14 .189 .. 517 

I 
p=. 0795 I p=. 5164 = .. 0586 

I 

p: attained unde.r Ho: rho=O 
t Under Ho: rho1=rbo2, there was no 
significant difference (p= .. 05) between any 
of the possible pairs of GPA estimates .. 
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TABLE 35 

Descriptive statistics: Q3 

Section N Mean st. Dev,. 

CBS 37 30. 73 14.16 

DRL 39 33.72 17.39 

AOC 35 66.31 7.69 

CRS 41 145.02 16.84 

NR 38 11.28 2.84 

AA- 39 12 .. 51 3.91 

AA+ 24 12 .. 11 4.34 
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TABLE 36 

Reliability: Q3 

Section N KR20 Sm 

CBS 37 .518* 9.83 

DRL 3q .130 + 9.04 

AUC 35 .716 + 4.09 

ens 41 .599* 11.1a 

NR 38 .590* 1.81 

AA- 39 .691 + 2.1? 

AA+ 24 .779 + 2.04 

*, + Quiz Three Estimates which were not 
significantly different (p=.05 per 
pair), using Feldt•s Test (1969). 
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Validity: Q2-Q3. Each section of Art Appreciation took 

Quiz Two and Quiz Three using the same response/scoring 

method. The primary difference between the quizzes was spe-

cif ic content .. Items had been constructed in the same man-

ner and the tests were administered in the same way for both 

quizzes.. The correlations obtained between Quiz Two and 

Quiz Three sco~es are presented in Table 37. For each esti-

mate tested, under the null hypothesis rho=O, the pcobabil-

i ty level attained is given in the body of the table. Addi-

tionally, each possible pair of estimates was tested (using 

the Z transformation), under the null hypothesis rho1=rho2 

(see Sokal and Rholf, 1969). Each pair of estimates not 

significantly different (p=.05 per pair) is indicated by a 

star and/or a double star. 

~lidi!.Y• Scores from Quiz Three were correlated with 

GPA, VSAT and MSAT scores. The results are presented in 

Table 38. Probability levels attained, under the null 

hypothesis rho=O, are given in the body o-f the table'» Each 

possible pair of estimates was tested (using the z transfor-

mation) , under the null hypothesis rho1=rho2. Each pair of 

estimates which was not significantly different (p=.05 per 

pair) is indicated by a star and/or double star.. The AUC 

and the CRS estimates were significantly different (p<.05). 
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TABLE 37 

Validity Estimates: Q2-Q3 

Section N Validity 

CBS * ** 31 • 648 
p=.0001 

DRL * 39 .. 430 
p=.0062 

AUC ** 35 • 729 
p=.0001 

CRS * 41 • 456 
p=.0054 

NB * 38 .466 
p= .. 0032 

AA- 39 .317 
p=.0487 

AA+ * 24 .467 
p=.0213 

p: attained under Ho: rho=O 
*, **: n.s.d. per GPA pair, 
under Ho: rho1=rho2. 
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TABLE 38 

Validity Estimates: Q3 

Section N GPA N VSAT MSAT -------------------- ------------------
CBS* ** 33 • 562 26 .. 193 .056 

p=.0007 p= .. 3359 ::.7817 

DRL* ** 30 .383 23 .. 268 .. 356 

p= .. 0367 p=.2161 =.0956 

AUC ** 24 • 222 20 • 070 .214 

p=.2950 p=.7690 =.3655 
J 

CRS* 29 .680 I 26 .. 328 .. 559 
I 

p= .. 0001 I p=. 1020 =.0030 
I 

N.R * ** 27 .~ 383 J 27 • l.05 .032 
I 

p= ... 0484 I p::.0358 =.8704 
I 

AA-* ** 33 .603 J 27 - .. 096 .480 
I 

p=. 1223 I p=. 7q34 =.0823 
J 

AA+* ** 1 ri .. 438 I 14 -. 208 .065 
I 

p= .. O 108 I p::. 2982 =.7482 
I ---------------------------------------

p: attained under Ho: rho=O 
*, **: n.s.d. per pair, under Ho: rho1=rho2 
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The .most stable validity estimate for Quiz Three 

scores across the seven sections,, GPA again was the highest 

for the Elimination format methods. CBS, CBS and AA-. 

VSAT-MSAT: The estimates for both of these variables again 

fluctuated among sections, and the rectangular plots con-

firmed the absence of a relationship between these variables 

and quiz scores .. 

Item-Mark Totals 

A form of item information recorded vas a si.mple count of 

the number of items on which the various number of marks had 

been made; item mark totals for each response/scorinq method 

quiz represent the total number of response instances possi-

ble for the number of examinees in the section marking the 

number of items in the quiz.. For example. the 37 CBS exami-

nees each responded to the 18 items of Quiz Two, and yielded 

a total of 666 possible item. re.spondi.nq instances (see Table 

43). Of these 666 instances. 280 represented items where 

the 4 marks appropriately did NOT include the correct 

choice: 83 did. 'There were 168 instances of items .having 3 

choices marked. For 126 of these, the correct choice was not 

among those marked, while for 42 it was. 
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For each response/scoring method, the number of item 

choices marked was tabulated for each quiz. The results are 

discussed by response/scoring method and are presented in 

Tables 43 through 48, which are extensions of Tables 19 

through 25 (see Chapter III). 

NR.. Since the NR method does not advise against guess-

ing, the instances identifying the correct choice or marking 

a distractor could have resulted from guessing (see Table 

39). 

AA.. The Arnold .methods give a uniform, low penalty to 

ALL inappropriately marked items. Dif.ferences between types 

of inappropriate marks were not observable from the item 

scores. Therefore.,. in order to obtain a count of the number 

of item marks for these types of marks, it was necessary to 

hand-tabulate examinee answer sheets. These tabulations, 

presented in parentheses in Table 40, show that examinee 

responding in the Arnold sections was very similar to that 

of the examinees in the CBS and DRL sections (see Tables 45 

and 46). However, both CBS and DRL scoring incorporate 

individual item scores for each type of inappropriate mark, 

while the Arnold methods do not. 
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TABLE 39 

NR Qui2 Two and Quiz Three Item Totals 

QUI~ TUO 

RWWWW 
431 m---- = 1 point 

5 ----- = 0 points 
248 ---m- = 0 points 

684 Total 

QUIZ THREE 

RWWWW 
427 m---- = 1 point 

1 1 ----- :: 0 points 
322 ---m- :: 0 points 

760 Total 
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T~.BLE 40 

AA Quiz Two and Quiz Three Item Totals 

_QUIZ TWO 

.!!± Points AA-
RWW~W RWWWW 

300 m---- = 1. 00 = -mm mm 473 
29 mm--- = 0 .. 38 = --mmm 74 

4 mmm-- = o .. 16 = ---mm 24 
2 mmmm- = 0.06 = ----m 7 

14 mmm.mm = 0.00 = ----- 9 
( 1 ) -mm mm =-0.25 = m---- ( 4 ) 

83 { 9 ) --mmm =-0.25 = mm--- ( 11 ) 115 
( 28 ) ---mm =-0.25 = mmm-- { 36 ) 
( 45 ) ----m =-0.25 = mm mm- ( 64 ) 

432 Total Total 702 

.Q.YIZ THREE 

AA+ Points AA= 
R~HHHJ RWWWW 

292 m---- = 1.00 = -mm mm 510 
23 mm--- = 0.38 = --mmm 41 

7 mmm-- -- 0.16 -= ---mm 21 
4 mmmm- = 0.06 = ----m 2 

23 mmmmm = o.oo = ----- 21 
( 3 ) -mm rum =-0.25 = m---- ( .5 ) 

131 ( 14 ) --mmm =-0.25 = mm--- ( .'.21 ) 185 
( 41 ) ---mm =-0.25 = mmm-- ( 57 ) 
( 73 ) ----m =-0.25 = mm mm- ( 102 ) 

480 Total Total 780 
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TABLE 41 

CBS Quiz Two and Quiz Three Item Totals 

Q!!IZ !]Q 

RliWWW 
280 -mm mm = 4 points 
126 --mmm = 3 points 
66 ---mm = 2 points 
21 ----m = 1 point 
30 ---- = 0 points 

2 m--- = -4 points 
22 mm--- = -3 points 
42 mmm-- = -2 points 
83 mm mm- = -1 point 

666 Total 

Q!!I1i THREE 

RWWWW 
231 -mm mm = 4 points 
141 --mmm = 3 points 
67 ---mm = 2 points 
32 ----m = 1 point 
31 ---- = 0 points 

4 m--- = -4 points 
22 mm--- = -3 points 
82 mmm-- = -2 points 

130 mm mm- = -1 point 

740 'I'otal 
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CB~. The CBS examinees who marked the correct choice (R) 

either were misinformed or had made an unlucky guess. 

Tables 12, 14, 16 and 18 note that the misinformed examinee 

believes the correct choice is a distractor and is unaware 

of the misinformed basis for the mark. However, totally 

ignorant examinees who mark the correct choice are guessing, 

without regard for sequence of marking. For CBS examinees, 

marking additional distractors reduced the penalty and some 

examinees were observed using the strategy of marking 4 

choices on a number of items. 

DRL. The DRL examinee 'Who did not include the correct 

choice among those marked either believed that it was a dis-

tractor or 111ade an unlucky guess. Tables 11, 13, 15 and 17 

note that the correct choice is believed to be incorrect by 

a misinformed examinee who, instead, marks a distractor 

believed to be correct. Additional choices ma.rked were 

insurance or guesses, since choices known to be distractors 

were NOT marked. 

AUCu Since with AUC, the correct choice inevitably was 

erased, each item total (by score) contains instances of 

guessing, misinformation and even erasing mistakes. 
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TABLE 42 

DRL Quiz Two and Quiz Three Item Totals 

QUIZ TWO 

RWWWW 
280 m---- = 4 points 
118 mm--- 3 points 

47 mmm-- = 2 points 
25 mm.mm- = 1 point 
20 mmmmm = 0 points 

2 -mm mm = -4 points 
22 --mmm = -3 points 
70 ---mm = -2 points 

118 ----m = -1 point 

702 Total 

_QU.IZ THREE 

RWWWW 
292 m---- = 4 poi.nts 
130 mm--- 3 points 
60 mmm-- = 2 points 
33 mmmm- = 1 point 
46 mmmmm = 0 points 

2 -mmmm = -ft poi.nts 
18 --mmm = -3 points 
65 ---mm = -2 points 

134 ---m = -1 point 

780 Total 
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T~BLE 43 

AOC Quiz Two and Quiz Three Item Totals 

QUIZ llQ 

RRWWW 
410 m---- = 4 points 
111 mm--- = 3 points 

58 mmm-- = 2 points 
32 mm mm- = 1 point 
19 ----- = 0 points 

630 Total 

.QUIZ THREE 

RWWWlii 
435 m---- = 4 points 
123 mm--- = 3 points 
BJ mmm-- = 2 points 
46 mm mm- = 1 point 
13 ----- = 0 points 

700 Total 
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TABLE 114 

CRS Quiz Two and Quiz ~hree Item Totals 

_QUIZ !!Q 

RYRWW 
383 -mm mm = 9 points 
114 --mmm = 8 points 

39 ---mm = 7 points 
10 ---m = 6 points 
19 ----- = 5 points 
49 m---- = q p,oints 
51 mm--- = 3 points 
37 mmm-- = 2 points 
36 mmmm- = 1 point 

738 Total 

QUIZ THREE 

RWWWW 
470 -mm mm = 9 points 
122 --mmm = 8 points 

26 ---mm = 7 points 
9 ---m = 6 points 
8 ----- = 5 points 

48 m---- = q points 
49 mm--- = 3 points 
43 mmm-- = 2 points 
45 mmmm- = 1 point 

820 Total 
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The CRS examinees who erased the correct choice 

either .believed that it was a distractor or made an unlucky 

guess. The CRS item count, by score, showed that feedback 

with Elimination responding let the examinee know immedi-

a tely when the correct choice was erased; 

inhibited further erasing. 

and the scoring 

The number of CRS instances of marks inappropriately 

including the correct choice among those marked was distri-

buted very e•enly across the four score-levels representing 

the values 4, 3, 2, and 1. However, the CBS and DRL item 

mark totals for each of the four negative score values show 

increasing numbers of marks as the negative scores becomes 

less severe (see Table 41). 

Evaluation Questionnaire 

After the last scheduled quiz and before the final exam, 

exalilinees were given an eight-question evaluation question-

naire (see Appendix B). The results are tabled by question. 

,I~tinq Experience: Questions 1a and lb (see Table 45). 

Multiple choice testing methods were familiar to 206 of 

the 232 examinees completing the questionnaire. Methods 

using multiple marks and rewarding partial information vith 

variable credit had been used previously by 12 examinees. 
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TABLE 45 

Evaluation Question 1 

1a "Have you ever had a multiple-choice quiz 
prior to those given in this course?" 

N Section Yes No 

40 NR 35 5 
21 AA+ 19 2 
31 AA- 28 3 
33 CBS 28 5 
33 DRL 29 4 
37 AUC 31 6 
37 CRS 36 1 

232 Total 206 26 

lb "Have you ever had a multiple-choice quiz 
which made use of partial information?" 

N Section Yes No 

40 NR 4 .36 
17 AA+ 1 16 
32 AA- 2 30 
32 CBS 2 30 
32 DRL 0 32 
34 AUC 1 3 .3 
35 CRS 2 33 

222 Total 12 210 
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TABI.E 46 

Evaluation Question 2 

2 "Given a choice among multiple-choice methods, 
know.ing what you know now, which would you 
prefer to use?" 

Methods 

N Section N.R Multiple- Mark 

22 AA+ 9 13 
33 AA- 12 21 
33 CBS 1 1 22 
33 DRL 14 19 
36 AUC 5 31 
37 CRS 14 23 

194 Total 65 129 
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Testing Preferences: Question Two (see Table 46). 

Given a choice to use N.R methods or multiple-mark meth-

ods, 31 (85%) of 36 AOC examinees would prefer AUC, while 

only 19 (573) of the 33 DRL examinees would prefer DBL. A 

total of 129 examinees would prefer multiple-mark methods. 

Studying: Questions 3A and 3B (see Table 47). 

Of the 154 examinees stating that they had studied in the 

same way for a multiple-mark quiz as they would have for an 

NR quiz; 123 stated that they studied less than they would 

have foe an NR guiz. 

Studx Habits: Question 4 (see Table 48) • 

Only 35 examinees indicated that concepts were the main 

objective of their studying. The majority emphasized facts 

or general information. 

Reseonding: Questions 5 and 6 (see Table 49). 

Examinees were in agreement regarding the use of multiple 

item marks to obtain partial item credit. AUC examinees 

were the most favorable toward multiple marking. Regarding 

the process of marking, however, 122 examinees were con-
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'TABLE 47 

Evaluation Question 3 

3a "When you knew one of the quizzes vas going to 
make use of partial information, did }'OU study:" 

Diff. than Same as 
for NR for NB 

N Section Quiz Quiz 

19 AA+ 3 16 
29 AA- 3 26 
29 CBS 3 26 
30 DRL 7 23 
37 AUC 5 32 
36 CRS 5 31 

180 Total 26 154 

3b nwhen you knew one of the quizzes was going to 
make use of partial information, did you study:" 

More Less same As 
Than Than For 

N Section For an For an an 
NR Quiz NR Quiz NR Quiz 

17 AA+ 1 15 1 
23 AA- 2 21 0 
23 CBS 1 21 1 
29 DRL 2 20 7 
29 l\UC 1 21 7 
31 CRS 4 25 2 

152 Total 11 123 18 
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TABLE 48 

Evaluation Question 4 

4 "Hhen you knew one of the quizzes was going 
to permit use of partial information and 
scoring, did you emphasize in your studying:" 

Facts Concepts General 
Section 

AA+ 12 4 6 
AA- 23 3 8 
CBS 22 4 8 
DRL 11 1 20 
AUC 20 6 16 
CRS 18 17 16 

Total 106 3.5 74 
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TABLE 49 

Evaluation Questions 5 and 6 

Rating Scale 
1=Strongly Agree 3=Disagree 
2=Agree 4=Strongly Disagree 

"It ~as good to kno111 that more than one try 
could be made on a question and still receive 
credit." 

N Section 1 2 3 4 f omit 
I 
I 

22 AA+ 2 12 5 3 I 0 
33 AA- 5 21 2 4 I 1 
37 CBS 5 21 3 3 I 5 
33 DRL 7 23 1 1 I 1 
37 AUC 18 16 2 0 I 1 
37 CRS 9 22 4 2 I 0 

I 
I 

199 Total lJ6 115 17 13 I 8 

"I was concerned whether the marks I made 
were made appropriatel1 (according 
to the directions)." 

N Section 1 2 3 4 I Omit 
I 
I 

22 AA+ 2 12 8 0 I 0 
33 AA- 6 15 10 1 I 1 
34 CBS 7 13 11 1 I 2 
33 DRL 0 24 8 0 I 1 
.37 AUC 3 13 12 6 I 3 
37 CRS 4 23 7 0 I 3 J __ 

I 
196 Total 22 100 56 8 I 10 
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cerned that the marks they had made might have been made 

inappropriately as mistakes. 

Effects: Questions 7 and 8 (see Table 50). 

Examinee opinions were mixed regarding effects of the 

methods and directions when used the first time (for Qniz 

One} ; 165 agreed that the methods and the directions were 

easier to use the second time, with Quiz Three. 

Observations 

A journal of classroom observations kept for each section 

of Art Appreciation notes that in all sections the rooms 

were overheated and dry. S.ince this study was conducted 

during the winter ~uarter, the only cool ventilation availa-

ble was fro~ windows. 

For all sections using multiple mark methods, examinee 

quizzes were scored by hand. The amount of time needed to 

score each examinee•s quiz was between 10 and 15 minutes. 

Although test-scoring keys were developed for each section 

and helped in noting whether or not the correct choice had 

been marked, the amount of time required for scoring the 

quizzes was excessive. 
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TABLE 50 

Evaluation Question~ 7 and 8 

Ratigg Scale 
1=Strongly Agree 3=Disagree 
2=Agree 4=Strongly Disagree 

"The methods and directions needed more 
explanation and caused more anxiety the first 
time they were used than they were worth." 

N Section 1 2 3 4 omit 

22 AA+ 6 6 9 1 0 
33 AA- 7 13 11 1 1 
33 CBS 6 15 10 1 1 
33 DRL 5 14 11 2 1 
35 AUC 7 7 16 5 0 
37 CBS 14 9 12 2 0 

193 Total 45 64 69 12 3 

"The methods and directions were easier 
to follow the second time they were used. 11 

N Section 1 2 3 4 I omit 

'--I 
22 AA+ 5 14 .2 1 I 0 
32 AA- 7 20 3 2 I 0 
32 CBS 7 20 2 3 I 0 
33 DRL 2 25 5 0 I 1 
37 ,J\UC 13 20 1 2 I 1 
36 CRS 11 21 2 2 I 0 

I __ 
I 

192 Total 45 120 15 10 I 2 
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Additional observations, presented by section, ace fol-

lowed by specific comments made by examinees in each sec-

tion, who were encouraged to contribute comments. 

N U.MBE,!! RIGHT ( NR) 

Time: .lQ:.Q.Q MWF 

There was no apparent anxiety or distress with the meth-

ods. Examinees vere the most vocal of all examinees about 

the preparation of the quizzes being done by an "outsider,~ 

until they were informed that their teacher, a novice, had 

provided information for the quizzes. Specific comments 

follow: 

1. This type of quiz will probably work well. It 
just takes getting used to. {This examinee had 
not used multiple choice methods before.) 

2. The test--~tself--is a good idea, but I feel it 
would have been to our benefit to have our ovn 
teacher write the test. When another person 
writes the test, they don 1 t know the material that 
was emphasized in class. 

3. These tests (multiple choice) were unfair and stu-
pid. I had an A average in this class until I took 
these tests. 

4. I think multiple choice tests are a 
time, and these quizzes should not 
tovard our course grade. 

big waste of 
have counted 

5. I haven't used this method before (multiple 
choice), and I'm glad I was introduced to it. 
But, I like the old methods better. 
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ARNOLD AN,!2 ARMOLD <!!=) 

These examinees were curious about this research and some 

examinees suggested alternatives for the scoring. This 

group was communicative and positive in thelr attitude. 

Many examinees were observed marking four choices to num-

erous quiz items. Examinees using such a strategy would get 

either the maximum credit or the uniform, low penalty. Spe-

cif ic comments follow: 

1. I believe the system should have different scor-
ing: 4 wrongs=5 points; 3 wrongs=2 .. 5 points; 2 
wro.ngs=1. 5 points; 1 wrong=0.5 points; 0 wrong=O. 0 
polnts. Under the present scoring, I have a ten-
dency not to use the system as much. 

2. These quizzes were basic inf-0rmation, but the 
method was a hassle. 

ARNOLD i\ND ARNOLD (AA+) 

This section met at a time many students found undesira-

ble~ There were frequent questions regarding the quiz and 

responding. Examinees ~ere openly hostile and questioned 

the purpose of tests and of the methods. Only about half of 

the examine2s voluntarily agreed to permit access to their 

records .. The other students refused. Specific comments 

follolil: 
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1. I feel these were stupid and vasted .my time.. This 
way of grading has lowered my grade at least one 
letter grade. I did much better when the teacher 
gave these tests orally than this totally ridicu-
lous way of doing it. 

2. These tests only pulled my grade down. 
even cover the material in class. 

We didn't 

3. .I feel this way of scoring affected my grade nega-
tively. This system allows the student to be more 
lax. It doesn't reinforce you as it should. 

4 .. These tests really 
knows •• only how well 
know from experience. 

don 1 t show what 
they are able to 

someone 
guess-- I 

5. Multiple choice was more confusing only due to the 
fact that the amount of information needed to know 
was greatly increased. 

COOMBS (CBS) 

The CBS examinees appeared to understand the method. 

There was little frustration or apprehension evident and 

examinees expressed interest in the scoring. 

Some responding strategies emerged on the quizzes. Exam-

inees were observed marking four choices to many items. 

such a practice would give the maximum credit of four points 

for appropriately marked distractors and the minimum penalty 

if the correct choice were among those marked. Specific 

comments follow: 
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1~ I think that this method is much better; it helps 
in eliminating answers. You have a chance to con-
sider all the answers and by taking more time, it 
is easier to find a correct ansver. 

2. Credit for partial information is helpful - noth-
ing is more frustrating than taking a test and 
getting down to two possible answers, then decid-
ing which one. However thinking in terms of 
"wrongs" takes practice. This may throw off 
results. 

3. I like it and thillk it gives you a better chance 
to get points. 

4. I think these tests are as hard as others because 
you tend not to be as sure of yourself in answer-
ing ana thus you get confused. 

s. It takes too long to fill in all the dots. I 
don't know any strategy in trying to put down what 
I am sure of or not sure of. 

6. It would not be practical for SAT or ACT scoring .. 

1. The grading style is better than the regular type, 
for it gives the student the ability to let you 
know they even partially know what vas on a test 
but couldn't remember everything. 

8. A good method, but confusing after so many years 
of the opposite method. 

9. It is somewhat difficult to reorient one's think-
ing, but probably offers a fairer chance to the 
average student. 

10. Is appropriate to this type of class in which some 
students are not familiar with information. Not 
suitable for a chem or business class. 

11. I wouldn't want to grade it! Besides, it makes me 
tense ••• I don't like it on an art test •• maybe on 
some other kind. Art information is too f rustrat-
ing. 

12. I don't think it makes much difference, but it IS 
time consuming .. 
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DRESSEL (DRL) 

Time: 

The DRL examinees were not apprehensive nor exceedingly 

cautious during the quizzes. There were not many questions 

regarding the method or the answer sheet. The examinees, 

however, appeared to use standard NR responding, prompting 

the author to reiterate the DBL directions. However, it 

became evident that the examinees were using a strategy and 

were aware that one mark per item would give the maximum 

credit if the correct choice were marked or the minimum pen-

alty if it we['e not. Specific comments follow: 

1 ... At times this was confusing, 
see this instituted for the 
Very interesting. 

but I would like to 
partial information. 

2. I pref er either right or wrong, for it is more 
confusing to have to decide between several dif-
ferent answers. I prefer to make one choice. 

3. The tests would have worked better if you had 
taught the class. 

ANSWER-UN~IL-CORRECT (AUC) 

Time: 

There was little anxiety or apprehension observed with 

regard to the method. However, there was physical effort 

needed in order to erase item choices. A fresh eraser, sup-
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plied to each examinee, helped alleviate part of the problem 

caused by dry ink-shields covering the choice letters. Some 

choices did not erase well and it was decided that partly 

erased choices would count as unerased if the letter did not 

show through. Specific comments follow: 

1. Partial credit was great! 

2. It you knew something about the item in question, 
but not the answer, you still got credit for what 
you .knew. 

3. The tests only pulled my grade average down. 

4. In my opinion, these tests were unfair. There was 
not adequate time to study for them. They should 
not have counted in our grade. 

Time: 

The CRS method required examinees to erase a maximum of 

four choices per item. This reguired effort, and strained 

the patience of IDany examinees who became frustrated at dry 

ink-shields covering choice letters. Additionally, exami-

nees were visibly distressedr as evidenced by verbal out-

bursts in some cases, when an item•s correct choice was 

erased first or second. Some examinees verbally expressed 

frustration that they could not devise any logical respo.nd-

ing strategy. Specific comments follow: 
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1. The tests were made to SEEM more difficult than 
they were. 

2. You don't learn as much - and, it has an effect on 
you if you erase a RIGHT at first •• it. affects you 
the rest of the test. 

3. Very different. It•s like gambling--you worry 
more about the gambling than being right or wrong. 
It's okay after the first time, though. 

4. I was scared after erasing a Right answer on the 
first try .. 

overvi<ew. Examinee comments from all of the sections 

were reviewed for similarity of topic. Seven topics 

resulted. Presented below is a count of the number of exam-

inees, by section, making a comment in reference to one of 

the topics. 

1. Favor method using Partial Information: 

2. Resent methods requiring Partial Information: 

CB~: j DRL: 1 ~: 1 AA+: l 
3. Believe the methods adversely affect responding: 

4. Prefer that scores not count toward grades: 

5. Blame method for lowering pre-existing grades: 

,N}!: 1 AA-: j !,~: 1 AUC: 1 
6. Believe that method takes too much time: 
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7. Observe that grading quizzes takes time: 

CBS: l 



CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this study was to compare the results of 

identical tests which were administered, using seven differ-

ent response/scoring methods, to students enrolled in sec-

tions of the same course. A limitation of this study was 

the difficulty in coordinating test items and dates for the 

seven intact sections,. Additionally, the section randomly 

selected to serve as the NR control group was taught by a 

novice teacher who ~as being advised by the professor for 

the AA- and AA+ sections. Except for such limitations, the 

following conclusions are drawn and recommendations made: 

1. Conclusion: Item ~esponding. In response to the 

Evaluation Questionnaire, several examinees 

expressed a lack of familiarity with multiple-mark 

methods and with the use of partial information. 

These examinees commented that it was difficult to 

re-orient their thinking to use partial informa-

tion after so many years of seeking the correct 

choice to test items. 

111 
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Recommendation: Examinees need considerable 

training and practice in gauging the extent of 

their information (Dressel, 1953) before using 

partial information. It is recommended that mul-

tiple mark responding methods be accompanied by 

training exercises and explanations of partial 

information, especially prior to use with tests 

intended for grading. 

2. Conclusion: Item Responding .. On the Evaluation 

Questionnaire, several examinees indicated a lack 

of experience with multiple-choice tests. Addi-

ti9nally, verbal comments by many examinees sug-

gested that they were apprehensive about using 

machine-scorable answer forms. The erasable 

answer cards also posed some problems in that the 

ink-shields covering item choice letters often 

were too dry to erase properly. 

Recommendation: Test instruction or training 

should include emphasis o.n the use of the answer 

form being used, so that marks made by examinees 

are intentional rather than mistakes. Erasable 

answer cards should be preserved in foil until use 

to prevent the ink-shields from drying out. 
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3. conclusion: .I~ Responding. Examinee use of the 

erasable answer card with the CRS method caused 

erasing-fatigue, since the examinee had to erase a 

maximum of four distractors for each test item. 

Recommendations: The CRS method should be used 

with a less strenuous answer form such as latent-

image so that item responses reflect levels of 

examinee information and do not incorporate fati-

gue. 

4. ConclusiQ!!: Item Responding.. Item mark totals 

provide instructors ~ith feedback regarding exami-

nee performance for each different level of infor-

mation. This feedback can help instructors iden-

tif1 areas of content needing revision, 

items needing rewording. 

Recommendations: Where there is 

or test 

concern 

regarding the 

multiple-mark 

amount of time needed to score a 

test, student proctors from the 

class can be used. Computerized methods for mul-

tiple-mark testing can 

entirely .• 

eliminate hand-scoring 
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5. Conclusion: Reliability Estimate§. Although 

there were no significant differences between any 

of the possible pairs of Quiz Two estimates, 

internal consistency reliability was higher for 

the Inclusion for methods (DRL and AA+) than for 

Elimination methods. 

examinee responding 

It was 

perhaps 

~concluded that 

vasAconsistent for 

methods most similar to the familiar NH. Exami-

nees in the elimination format sectio.ns occasion-

ally may have reverted their thinking, through 

habit, to seeking the correct choice. such a 

practice immediately would be penalized by the 

Elimination format and would have yielded an item 

penalty resulting from a mistake in responding 

rather than from misin£ormation or guessing. 

For Quiz Three, reliability estimates for the 

Inclusion methods DRL, AA+ and AOC were signifi-

cantly different than their Elimination counter-

parts (p=.05). The Elimination format, confusing 

to exa wine es, perhaps resulted in examinee res-

ponding mistakes that depressed internal consis-

tency reliability. Additionally, responding stra-

tegies used by many examinees perhaps contributed 

to guessing variance .. 
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Without f ucther study, there is no reason to 

conclude that any one method or format is any more 

or less reliable than another.. The differences in 

reliability estimates were not sufficient to war-

rant the considerable effort expended in adminis-

tering and hand-scoring multiple-mark tests. 

Recommendation: Examinees need considerable 

training in the use of Eli~ination format methods 

before test results should be expected to reflect 

true levels of information. Further evidence of 

responding mistakes and the use of strategies 

should be gathered in order to identify the pres-

ence of these components in item and test scores. 

6. Conclusion: Validity Estimates. The sections did 

not differ significantly in GPA, VSAT or MSAT per-

formance, based on the ANOVA performed on each 

variable. Quiz Tvo and Three estimates of valid-

ity with GPA were higher for the sections using 

Elimination format methods (CBS, CRS and AA-) and 

were lower for the Inclusion sections (DRL, AUC, 

and AA+), although only the AUC and CRS sections 

were significantly different {p=.05). 
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The higher cronbach's alpha estimates of inter-

nal consistency reliability obtained for the 

Inclusion methods should be expected to yield 

lower validity estimates from correlations with a 

heterogeneous variable such as GPA. 

Without further study on the topic, there was 

no reason to conclude that Elimination methods 

were inherently any more or less valid than Inclu-

sion methods. Although it had been expected that 

item scores from the different response/scoring 

methods would have an effect on correlations with 

such variables as VSAT and MSAT, the correlations 

fluctuated erratically, and the rectangular plots 

of these variables with scores from each Quiz con-

firmed that little i£ any relationship existed 

between Quiz Scores and these variables. The dif-

ferences in validity estimates were not sufficient 

to justify the effort of administering and hand-

scoring multiple-mark guizzes. 

Recommendation: The use of other criterion-re-

la ted variables is suggested for future studies of 

response/scoring alternatives. These variables 

should include measures of risk-taking, test-wise-

ness and locus of control~ 
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Discussion 

Observed multiple-choice item and test scores vere used 

to calculate estimates of reliability and validity for quiz 

scores. Under the different response/scoring methods used, 

many outcomes were possible for the items of a quiz and, 

thereby, for the total scores,. For example, some methods 

exacted a uniform penalty across all levels 

tion while other methods imposed a penalty 

upon the level of misinformation observed. 

of misinf orma-

which depended 

Thus, the 

total-score of an examinee who was misinformed on some items 

could have been very different from the score of an examinee 

who demonstrated a different level of misinformation on the 

same items, or from the score of an examinee who was totally 

ignorant regarding those same items. Similarly, an examinee 

who was misinformed on certain test items could have 

received item-scores with one method which could have dif-

fered consider-ably from the item scores received with 

another method. 

The different response/scoring methods provide incentives 

to the examinee to respond to an ltem from various levels of 

information. However, these methods vary considerably in 

the extent to which item scores for these levels of informa-

tion are incor-porated into the computation of total scores 

and, subsequently, estimates of test score vaiidity. The 
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CBS, DBL and CRS methods permit the examinee to respond to 

an item from all the levels previously discussed. Addition-

ally, these methods impose penalties for inappropriate marks 

or erasures, thereby providing an effective cont.col on 

guessing .. Item and test scores obtained from these methods 

incorporate all the levels of information in their scoring 

schemes. Reliability should be higher for these methods 

than for methods which do not. 

could be expected to result 

regacdless of the utility of 

Higher reliability estimates 

in higher validity estimates, 

the variables concerned. For 

this study, GPA, VSAT and MSAT were used and, alt.hough not 

significantly different among sections (see Table 27 and 

Table 28), the influence of scoring method on subsequent 

validity estimates with these variables was of interest. 

The different response/scoring methods were considered for 

their impact on item responses, item scores and on resulting 

estimates of reliability and validity. 

For this study, seven different response/scoring methods 

were compared in an academic setting with students enrolled 

in a required undergraduate art appreciation course at a 

medium-sized state university. The number of correct res-

ponses, based on a single choice per item, constituted the 

score on a preliminary test in each section of 35 to 40 stu-

dents. Then, a distinct response/scoring method was ran-
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domly assigned to each section for two additional tests. 

One section continued to use number-right scoring and six 

sections used methods requiring or permitting multiple marks 

per item. All test scores counted toward coucse grades and 

examinees were so informed. Responses were used to deter-

mine estimates of internal consistency reliability and of 

validity with the previous quarter's grade-point average and 

subscores of the Scholastic Aptitude Test. An Evaluation 

Questionnaire, administered in each section, obtained for 

each response/scoring method self-report information about 

examinee study habits, testing preferences and experience, 

and responding behaviors. Observations of examinee behav-

ior, subjective in nature, helped explain or confirm various 

empirical findings from this study or from the literature. 

Based on the findings from this study. it was concluded 

that: 

1. observed differences in estimates 
or validity were not sufficient 
effort expended in administering 
multiple-mark tests. 

of reliability 
to justify the 

and hand-scoring 

2. examinees experience substantial difficulty becom-
ing familiar with response/scoring methods which 
permit multiple marks. These methods require more 
than casual explanation and practice before exami-
nees become adept in their use. 

3. Item mart totals from methods scoring all the lev-
els of information can provide more feedback to 
instructors regarding the performance of examinees 
on specific test items than could be acquired from 
the NR method. This feedback can help the 
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instructor identify areas of content needing revi-
sion or test items needing rewording. When the 
examinees receive feedback, they have the opportu-
nity to observe, score and learn from their own 
item performance, Pressey's initial consideration 
in 1950. 
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NR !.!!§tructions 

This is a multiple-choice test~ Each question has only 
one correct choice, which you are to mark on the attached 
answer sheet. Your score on this test will be the number of 
questions you answer correctly--the Number Right. This par-
ticular test will be Machine Scored, so please use a #2 pen-
cil, and erase answer-changes carefully. Print your name, 
I.D. or Social Security number where indicated on the answer 
sheet. 
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AA= Instruction§ 

This is a multiple-choice quiz. Each question has five 
choices. For each question, only one choice is correct and 
four choices are incorrect. 

Additionally, this quiz uses a machine scorable answer 
sheet. The questions each have CHOICES numbered 1, 2, 3, 4, 
and 5. This guiz also uses a different method of answering 
each question by permitting you to mark more than one choice 
per question. In particular, you are to mark choices which 
you KNOW to be INCORRECT. For instance, if you KNOW the 
correct choice to a question, you ALSO kno~ the four incor-
rect choices, and can mark these. If you do NOT know the 
correct choice to a question, you can still get credit for 
what you DO know because you can darken as many of the 
INCORRECT choices as you know. Here are two simple exam-
ples. See how you do, using the answer sheet mark as many 
of the incorrect choices that you know: (These do NOT count 
on your score, of course.) 

ExamE!e 1 For question #1 on the ans~er sheet, darken 
only the OBVIOUSLY incorrect choices to this question: 

Who is buried in Grant~s Tomb? 

CHOICES 

2.. Lee 1. Grant 
3. Jackson 

5. 
4'- Burnside 

Turner 

Exam£le l For question #2 on the answer sheet, darken as 
many choices as you believe are incorrect: 

Who designed the Statue of Liberty? 

CHO.ICES 

1. Le Corbusier 2. Joe Smith 
3. Antoine Lavoisier 4. Auguste Bertholdi 

5. Jacques Lartigue 

For this quiz, you are to mark the choice(s) which you 
believe are INCORRECT and not INCLUDE the correct choice. 
It is NOT in your favor if the choice(s) you darken do 
INCLUDE the correct choice. The scoring rule illustrates 
this point: 
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AA- Scoring Rule 

Number of Choices Marked Points 
ill~ N01 iliCilidE:!correct) (Item Score) 

4 
3 
2 
1 
0 

(Include§ correct choi£,£) 

1 to 4 

1.00 
o. 38 
o. 1€ 
0.06 
o.oo 

-0.25 

As you can see, you can get credit for 
mark, but you also could--instead--get a 
choices you mark INCLUDE the correct choice. 

the choices you 
penalty if the 
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AA+ Instructions 

This is a multiple-choice quiz. Each question has five 
choices. For each question, only one choice is correct and 
four choices are incorrect. 

Additionally, this quiz uses a machine scorable answer 
sheet. The questions each have CHOICES numbered 1, 2, 3, 4, 
and S. This quiz also uses a different method of ansvering 
each question by permitting you to mark more than one choice 
per question. For instance, if you KNOW the corC'ect choice 
to a question you should darken--with pencil--ONLY that 
choice on the answer sheet. However, if you are unsure of 
the correct choice, you can darken as MANY choices to the 
item as you believe would surely INCLUDE the correct choice. 
Here are two simple examples. See how you do, using the 
answer sheet and as many marks as needed to include the cor-
rect choice,, (These do NOT count on your score, of course.} 

Example 1 For question #1 on the answer sheet, darken 
only the OBVIOUS right choice to this question: 

Ilho is buried in Grant's Tomb? 

CHOICES 

1. Grant 
J. Jackson 

5 .. 

2. Lee 
4. Burnside 

Turner 

Example 1 For question #2 on the answer sheet, darken as 
many choices as you believe would INCLUDE the correct choice 
to this question: 

Who designed the Statue of Liberty? 

CHOICES 

1. Le Corbusier 2. Joe Smith 
3. Antoine Lavoisier 4. Auguste Bertholdi 

5. Jacques Lartigue 

For this quiz, you are to mark the choice(s) which you 
believe necessary to INCLUDE the correct choice. It is NOT 
in your fav or to darken ALL of the choices, but it is LESS 
in your favor if the choice(s) you darken do NOT include the 
correct choice. The scoring rule illustrates this point: 
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AA+ Scoring Rule 

Number of Choices Marked 
(IncludeS-.£2.!:!:ect choice) 

1 
2 
3 
4 
5 

(Does NOT incl ud.e correct) 

1 to 4 

Points 
(Item Score) 

1.00 
0.38 
o"' 16 
o .. 06 
o.oo 

-0.25 

As you can see, you can get credit for the choices you 
mark, but you also could--instead--get a penalty if the 
choices you mark do NOT include the correct choice. 
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CBS Instructions 

This is a multiple-choice quiz. Each question has five 
choices. For each question, only one choice is correct and 
four choices are incorrect. 

Additionally, this quiz uses a machine scorable answer 
sheet,. The questions each have CHOICES numbered 1, 2, 3, 4, 
and 5. This quiz also uses a different method of answering 
each question by perIDitting you to mark more than one choice 
per question. In particular, yon are to mark choices which 
you KNOW to be INCORRECT. For instance, if you KNOH the 
correct choice to a question, you ALSO know the four incor-
rect choices, and can mark these. If you do NOT know the 
correct choice to a question, you can still get credit for 
what you DO know because you can darken as many of the 
INCORRECT choices as you know. Here are two simple exam-
ples. See how you do, using the answer sheet mark as many 
of the incorrect choices that you know: {These do NOT count 
on your score, of course.) 

Example 1 For question #1 on the answer sheet, darken 
only the OBVIOUSLY incorrect choices to this question: 

Who is huried in Grant's Tomb? 

CHOICES 

1. Grant 
3. Jackson 

5 .. 

2.. Lee 
4. Burnside 

Turner 

Example l For question #2 on the answer sheet, darken as 
many choi.ces as you believe are incorrect: 

Who designed the Statue of Liberty? 

CHOICES 

1. Le Corbusier 2. Joe Smith 
3. Antoine Lavoisier 4. Auguste Bertholdi 

5. Jacques Lartigue 

For this quiz, you are to mark the choice(s) which you 
believe are INCORRECT and not INCLUDE the correct choice. 
It is NOT in your favor if the choice(s) you darken DO 
INCLUDE the correct choice. The scoring rule illustrates 
this point: 
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£BS Scoring Rule 

Number of Choices Marked 
(Does NO!-YnCIUdec=orre.£!) 

Points 
(Item SC.Q.£.g) 

4 
3 
2 
1 
0 

(.Includes £.Qll!!.£! choice) 

1 
2 
3 
4 

4.00 
3.00 
2 .. 00 
1 .. 00 
o.oo 

-4.00 
-3.00 
-2.00 
-1 .. 00 

As you can see. you can get credit for 
mark, but you also could--instead--get a 
choices you mark INCLUDE the correct choice. 

the choices you 
penalty if the 
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DRL Instructions 

This is a multiple-choice quiz. Each guestion has five 
choices. For each question, only one choice is correct and 
four choices are incorrect. 

Additionally, this quiz uses a machine scorablc answer 
sheet. The guestions each have CHOICES numbered 1, 2, 3, 4, 
and 5. This quiz also uses a different method of answering 
each question by permitting you to mark more than one choice 
per question. Por instance, if you KNOW the correct choice 
to a question you should darken--with pencil--ONLY that 
choice on the answer sheet. However, if you are unsure of 
the correct choice, you can darken as MANY choices to the 
item as you believe would surely INCLUDE the correct choice. 
Here are two simple examples. See how you do, using the 
answer sheet and as many marks as needed to include the cor-
rect choice. (~hese do NOT count on your score, of course.) 

Exampl£ 1 For question *1 on the answer sheet, darken 
only the OBVIOUS right choice to this question: 

Who is buried in Grant's Tomb? 

CHOICES 

1. Grant 
3. Jackson 

5. 

2. Lee 
4. Burnside 

Turner 

Exampl~ l For question #2 on the answer sheet, darken as 
many choices as you believe would INCLUDE the correct choice 
to this question: 

Who designed the Statue of Liberty? 

CROTCES 

1. Le Corbusier 2. Joe Smith 
3. Antoine Lavoisier 4. Auguste Bertholdi 

5. Jacques Lartigue 

For this quiz, you are to mark the choice(s) which you 
believe necessary to INCLUDE the correct choice. It is NOT 
in your fav or to darken ALL of the choices, but it is LESS 
in your favor if the choice{s) you darken do NOT include the 
correct choice. The scoring rule illustrates this point: 
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DRL Scoring ~ 

Number of Choices J!arke,U Points 
(!nclUdes correct) (Item Sco~_g) 

1 
2 
3 
4 

O or 5 
(Does NOT include correct) 

4 
3 
2 
1 

4.00 
3 .. 00 
2.00 
1.00 
o .• 00 

-4.00 
-3.00 
-2.00 
-1.00 

As you can see. you can get credit for the choices you 
mark*--but, you could--instead--get a penalty if the choices 
you mark do NOT include the correct choice. 
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AUC Instructions 

This is a multiple-choice quiz. Each question has five 
choices. For each question, only one choice is correct and 
four choices are incorrect. 

Additionally, this quiz uses a rather different type of 
answer sheet. Look at the answer sheet. The numbered items 
each have five circles of black, smudgy ink. These ink cir-
cles each have a yellow letter underueath.. When the black 
ink is erased, the yellow letter will show through. Use the 
eraser to erase all of the black circles for question #1. 

Under choices a, b, c, d, and e respectively. These same 
letters (I, T, H, E, and I.) are under the choices of !\LL the 
questions, but are in different order. To see this, use 
your eraser to erase ALL of the circles for question #2. 

You should see the yellow letters L, E, I, T, and H under 
question 12 choices a, h, c, d, and e respectively. 

:In preparing this test, the correct choice for EACH ques-
tion has been keyed to be with the letter "T"--when erased. 
Here is a simple example. For question #3 on the test form, 
erase only the correct choice to this question: 

Example 1 

Exampl~ l 

~ho is buried in Grant's Tomb? 

CHOICES 

1. Grant 
3. Jackson 

5. 

2~ Lee 
4. Burnside 

Turner 

Who designed the Statue of Liberty? 

CHOICES 

1. Le Corbusier 2. Joe Smith 
3. Antoine Lavoisier 4. Auguste Bertboldi 

5. Jacques Lartigue 

For this quiz, you are to erase the choice(s) until you 
find the correct choice. It is NOT in your favor to erase 
ALL of the choices. 
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AUC Scoring Rule 

Number of Choices Erased 
I nclud'Inq Correct 

1 
2 
J 
4 
5 

Points 

4.00 
3 .. 00 
2 .. 00 
1.00 
o.oo 

As you can see, you can score your test yourself by giv-
ing each item the points it deserves, based 011 the number of 
erasures you made to get to the correct choice. 
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CRS Instructions 

For this quiz you will use a different kind of answer 
sheet and a different method of responding. The scoring is 
different from any you may have used before. The Answer 
Sheet is a card: 

The answer card has room for 40 guestions, each 
of which can have 5 c.hoices which are labeled a, 
b, c, a, and e. 

Each choice is covered with black, erasable ink 
under which are yellow letters: L, T, H, E, and 
L. 

By using this card you will be able to SEE how 
you are performing. The quiz has been constructed 
in such a way that the correct choice is always 
keyed with the letter "Hfl and the incorrect 
choices are keyed vith "L, T, E, and I." 

!he Res2ondinq Method: 

For this quiz, you are to erase only those choices to a 
question which you believe are incorrect, taking care NOT to 
erase the correct choice. 

You will receive points, as follows, for EACH QUESTION: 

1. Two {2) 
AN] 

2. One ( 1) 
BUT ••• 

points for each INCORRECT choice erased 

point for each choice left unerased, 

3. I£ you erase the CORRECT choice ("B") you LOSE 
credit for ALL incorrect choices already erased! 

To see how this works, suppose you definitely KNOW choices 
choices "a" and "b" are INCORRECT, but aren't sure about 
"c," "d," and "e." You erase the two Wrongs, to receive 1 
points: 

] w i w w 
ab c d e 

I L - -
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1+2+2+1+1= 7 points 

Where R is for the correct, or Right choice, and the i's 
are for incorrect, or Wrong choices. 

Now, suppose on that another question you know that 0 a," 
99 b" and "c" are incorrect, and erase them. You aren't sure 
about "d" and "e" but decide to guess that "e" is also 
incorrect. Unfortunately, "e" turns out to be the correct 
answer and your score becomes 1 point: 

JiWJ!W! 
ab c d e 
L T E H 
0+0+0+1+0= 1 point 

Of course, you would not erase "d" now, kno~ing that you 
would LOSE that 1 point credit!! If you had STOPPED erasing 
and NOT GUESSED, your score would have been 8 points: 

J!W!NWW 
ab c de 

L T E 
1+2+2+2+1= 8 points 

Therefore, erase only choices you feel sure are incor-
rect. If you don't KNOW any choices, it is to your favor to 
guess, erasing just one choice. 

Here are two simple examples. see how you do, 
answer card, erase only the incorrect choices. 

usi.ng the 

~~amgle j: For question #1 on the answer card, erase only the 
OBVIOUSLY incorrect choices to this question: 

Who is buried in Grant's Tomb? 

3. 

CHOICES 

1. Grant 
Jackson 

5 .. 

2. Lee 
4.. Burnside 

Turner 

Ex~.E..!g l: For question #2 on the answer card, erase only 
choices as you believe are incorrect: 

Who designed the Statue of liberty? 
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1. Le Corbusier 2. Joe Smith 
J. Antoine Lavoisier 4. Auguste Bertholdi 

5. Jacques Lartigue 

For this quiz, you are to erase the choice(s) which you 
believe are .INCO.RRECT and not INCLUDE the correct choice.. It is 
NOT in your favor if the choice(s) you erase DO INCLUDE the cor-
rect choice. The scoring rule illustrates this point: 

CRS Scoring Rule 

Number of Choices Erased Points 
(_Does N01 include correct) (Item Score) 

4 
3 
2 
1 
0 

(Includes correct choice) 

1 
2 
3 
4 

9.00 
8.00 
7.00 
6 .. 00 
5. 00 

4 .. 00 
3.00 
2.00 
1.00 

As you can see, you can get credit for t.he choices you erase. 
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Anonymous Opinions Please 

1a. Have you ever had a multiple-choice quiz 
before those given in this course? 

1.. YES 2. NO 

lb. Have you ever had a multiple-choice quiz 
which made use of partiai information 
prior to this course? 

3. YES 4. NO 

2. Given a choice among multiple-choice methods, 
knowing what you know no~--which would you 
p.refer to use: 

1. Number Bight methods 

2. Partial Information methods 

3. When you knew one of the quizzes was going 
to make use of partial information, did you 
study: (Mark 1 choice in 'a' and 1 in 'b 1 .) 

a .. 

b. 

( 1. 
( 
{ 2. 

( 3. 
( 
( 4. 
( 
{ 5,. 
( 

differently than for a 
number-right quiz. 
about the same way as 
for a number-right quiz. 

more than you would have 
tor a number-right quiz. 
about the same amount as 
for a number-right quiz .. 
less t.han you would have 
for a number-right quiz. 

4. When you knew one of the quizzes was going to use 
partial information marking and scoring, did you 
did you emphasize in your studying: (Mark no more than 
2 of the 3 choices.) 

1. FACTS: to be able to recognize, for example 
names of artists and their works, or definitions 
o:f p.rocedures, etc. 

2. CONCEPTS: to be able to identify, for example, 
the rationale and events which led to Dadaism, or 
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to be able to distinguish a Dadaist from a 
Surrealist work of art. 

4. 3. GENRRALITIES: to be able to identify for example 
some of the wrong choices to test questions. 

For items 5 to 8 below, mark one choice which best describes 
your opinion. When you were USING a method which permitted 
Partial Information responding and scoring do you: 

CHO.ICES 
1. strongly agree 
2.. agree 

3. disagree 
4. strongly disagree 

5. It was nice to know that more than one try could 
he made on a question and that credit could still 
be received. 

6. It ~as a concern wondering whether the marks I 
mdde were made appropriately, according to the 
directions. 

7. The methods and directions needed more explanation 
and caused more anxiety the first time they were 
used than they were worth. 

8. The methods and directions were easier to follow 
the second time they were used. 

If you have any other comments you would care to make con-
cerning these quizzes O[' the use of partial information res-
ponse/scoring methods, please vrite these in the box at the 
upper right on the answer sheet or on another piece of 
paper. Please be anonymous and don't sign your name or id 
number. 







A COt!PARISOH OF l1ULTIPLE CHOICE TEST 

RESPONSE MODES AND SCORING aETHODS 

by 

Nina J. Thayer 

(ABSTRACT} 

This study reports the comparison of seven different res-

ponse/scoring methods used wi t.h multiple-choice tests in an 

academic setting with students enrolled in a required under-

graduate art appreciation course at a medium-sized state 

university. The number of correct responses, based on a 

single choice per item, constituted the score on a prelimi-

nary test in each section of 35 to 40 students. Then, a 

distinct .response/scoring method was randomly assigned to 

each section for two additional tests. One section contin-

ued to use number-right scoring and six sections used meth-

ods requiring or permitting multiple marks per item. All 

test scores counted toward course grades and examinees were 

so informed. Responses were used to determine estimates of 



i11ternal co.nsistency reliability and of validity with the 

previous quarter's grad-e-poi.nt average and subscores of the 

Scholastic Aptitude Test. An Evaluation Questionnaire, 

administered in each section, obtained for each res-

ponse/scoring method self-report information about examinee 

study habits, testing preferences and experience, and res-

ponding behaviors. Observations of examinee behavior, sub-

jective in nature, helped explain or confirm various empiri-

cal findings from this study or from the literature. 

Based on the findings from this study, it was concluded 

that: 

1 ... observed differences in estimates 
or validity were not sufficient 
effort expended in administering 
multiple-mark tests. 

of reliability 
to justify the 

and hand-scoring 

2. examinees experienced substantial difficulty 
becoming familiar with response/scoring methods 
which permit multiple marks. These methods 
require more than casual explanation and practice 
before examinees become adept in their use. 

3. Item mark totals from methods scoring all the lev-
els of information can provide more feedback to 
instructors regarding the performance of examinees 
on specific test items than could he acquired from 
the NR method. This feedback can help the 
instructor identify areas of content needing revi-
sion or test items needing rewording. When the 
examinees receive feedback, they have the opportu-
nity to observe, score and learn from their own 
item performance, Pressey's initial consideration 
in 1950. 
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