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ABSTRACT
The present research sought to determine whether the construction of multiple-choice alternatives
based around a critical target answer would facilitate the selection of the target answer. Subjects were
given.a multiple-choic~ ~estconsis~ing of 60 questions, each having four alternatives. Twenty of the 60
questlons were the cntlcal questIons and were constructed to have no correct answer (i.e., asked
nonsense) but appeared legitimate. One of the alternatives for the critical questions was the critical
alternative, around which the other three distractor alternatives were derived. This was accomplished by
systematically substituting each of the critical alternative's three components with another plausible
component. This procedure produced a set of alternatives where the critical alternative was more similar
to the.other alte:natives ~hanthey were t? each other (i.e., it was the most prototypic). The results of two
e~p.enments u~mg ranking and proportlon scores showed a response bias effect: subjects selected the
cntlcal alternatIves more often than would be expected by chance. Further analyses revealed that in lower
ability subjects the effect disappeared when the critical alternatives were embedded in sets of distractors
which had randomly ordered components. High ability subjects selected the critical alternatives more
often than chance regardless of the distractors' component arrangement. The results suggest that
test-makers should avoid constructing distractor alternatives around a correct alternative because the
information provided in the set of alternatives may influence test-takers to select the target answer without
any knowledge of the information being assessed.
INTRODUCTION
these experiments. For example, it is possible that the bias
effect occurs only in situations where subjects can compare
the visual-spatial appearance of the alternatives which in
tum might lead to the production of a prototypic image that
is used to match the critical alternative. The present study
sought to determine whether the bias effect also holds for
non-spatial stimuli, and more specifically, for verbal
multiple-choice items. Is there is a tendency or bias for
subjects to select a particular multiple-choice alternative
when that alternative is more similar to the other
alternatives than they are to each other? In other words,
can the way the set of distractor alternatives is constructed
influence subjects to select a target answer in cases where
they have no knowledge of the subject matter being
addressed in the stem question?

Prior research has addressed ways to develop better
multiple-choice tests and to avoid the pitfalls of
test-wiseness on the part of the test-takers (e.g., Metfessel
& Sax, 1958; Strang, 1977). Wilcox (1981), for
example, suggests that the distractor alternatives should be
constructed so as to decrease the probability of the subject
guessing the correct alternative. One way to accomplish
this is to construct the distractors so that they have some
degree of plausibility (Wood, 1960). A technique to
ensure plausibility of the distractors is to construct the
alternatives so that they are similar to the correct answer.
This method of constructing distractors is analogous to
procedures used by police departments to construct
identification lineups. Lineup members (the distractors)
are selected for inclusion in the identification test because
of their appearance is relatively similar to the suspect. The
problem with this method of construction is that the
suspect's appearance becomes distinctive in the sense that
it becomes more similar to the other lineup members than
they are to each other. It is the most prototypical face in
the lineup. Thus a "witness" may be able to select the
police suspect out of a lineup without having seen the
suspect before.
Wogalter and Jensen (1986) and
Laughery, Jensen, and Wogalter (in press) tested this
notion by comparing actual selection performance to
selection performance expected by chance alone and
confirmed the existence of this bias effect for facial stimuli.
Moreover, Wogalter and Jensen (1986) have shown the
effect for other kinds of pictoriill materials as well.

EXPERIMENT I

Method
Subjects.
Fifty-one University of Richmond
undergraduates participated in this study for research credit
in an introductory psychology course.
Materials and Stimuli. The testing apparatus was a
multiple-choice test consisting of 60 items, each having
four alternatives. Of the 60 questions, 40 were legitimate,
difficult questions taken from CLEP and GRE preparation
manuals. Twenty of the 60 questions were the critical
questions and were constructed to have no correct answer
while still appearing valid. The question stems for the
critical items were derived from real questions from the

It is unclear from these studies whether the effect is
due to the visual-spatial nature of the stimuli employed in
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mean value for any given alternative should be 2.5 (i.e.,
subjects assigned the values of 1, 2, 3, and 4 to the set of
alternatives for each question, and in the long-run, random
assignment of these values to any given alternative would
produce an expected mean value of 2.5). Since subjects
gave ranking scores, a lower score for the critical
alternatives indicates that it was selected more often as
being the "correct" answer. In other words, lower scores
represent higher or greater selection of the critical
alternative.

preparation manuals but were changed in a some way to
ensure what they asked was nonsense (e.g., The flag of
the country Candesar contains which 3 colors?). Each
critical target alternative was then generated. Each
alternative always contained three components (e.g.,
Yellow, Blue, and White). Each distractor alternative was
derived by substituting a different component for each
component of the critical target alternative (e.g., Yellow,
Blue, and Black; Green, Blue, and White; Yellow, Red,
and White). This procedure developed a set of alternatives
where the critical alternative was more similar to the other
alternatives than they were to each other. That is, the
critical alternative was the most prototypic of the
alternatives.

Selection of the critical alternatives as a function of
their appearance in an ordered vs. random set of distractors
was examined in three ways: 1) averaging across the
critical alternatives to produce mean values for subjects and
using these means in the analyses as the random variable,
2) averaging across subjects to produce mean values for
the 20 critical alternatives and using these means in the
analyses as the random variable, and 3) specific
examination of each of the 20 critical questions using the
subjects' raw scores in the analyses as the random
variable. In all of these analyses the critical alternatives for
the ordered and random component versions were
compared to the value expected by chance selection. In
addition, the differen~e between the ordered and random
component versions was examined.

Half of the critical questions were arranged in an
ordered manner;
that is, each component was
systematically substituted to maintain the same spatial
arrangement as given in the critical alternative, the ordered
component version. An example set of alternatives
appearing as an ordered version is shown below.
a. YELLOW, RED, AND WHITE
b. GREEN, BLUE, AND WHITE
c. YELLOW, BLUE, AND WHITE *
d. YELLOW, BLUE, AND BLACK

The fIrst set of analyses used subjects as the random
variable which averaged across the critical answers
separately for the ordered versions and the random
versions. Subjects selected the critical alternative in the
ordered version (M = 2.23) significantly higher than would
be expected by chance selection (2.5), t (50) = 4.38, p <
.0001. Similarly, subjects selected the random version (M
= 2.27) higher than chance, t (50) = 4.06, p < .0001.
There was no signifIcant difference between the selection
the ordered and random version, t (50) = .68, P > .05.

Another version of the critical questions contained
the same verbal information except the ordering of the
components in the distractor alternatives was randomized
(scrambled), the random component version. An
example set of alternatives appearing as an random version
is shown below.
a.
b.
c.
d.
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RED, YELLOW, AND WHITE
WHITE, BLUE, AND GREEN
YELLOW, BLUE, AND WHITE *
BLUE, BLACK, AND YELLOW

In the second set of analyses, the subject data was
averaged to produce means for the ordered and random
critical alternatives for each of the 20 critical questions.
These scores were then entered into the analyses as the
random variable.
Selection of the ordered critical
alternatives was significantly better than expected by
chance, t (19) = 4.06, p < .001. Similarly, the random
versions were selected significantly better than chance, t
19) = 3.76, P < .001. No significant difference between
the rankings of the ordered and the random version of the
items was found, t (19) = 0.70, p > .05.

The critical questions were randomly interspersed
within the set of legitimate questions. Two forms of the
test were constructed. One presented the questions in the
reverse order of the other test. Both tests contained 10
ordered and 10 random critical questions, but the critical
question alternatives that were ordered on one test were
random on the other, and vice versa. Thus, the appearance
of the ordered or random component versions of each
critical question was balanced across test sets.
Procedure. The participants in the experiment were
told that the test they were about to take was a difficult
general knowledge college-level achievement test. They
were told to study each alternative carefully and that they
should place the number 1 next to the alternative that
seemed most correct to them. In addition they were told to
also assign the numbers 2, 3, and 4 to the other alternatives
according to their likelihood of being correct with 2 being
the next best answer through 4 being the least likely to be
correct. Subjects were encouraged to guess if necessary.

In the third set of analyses, each of the 20 critical
alternatives was examined individually using the subjects'
raw scores as the random variable. Of the 20 critical items,
16 of the ordered critical alternatives were in the direction
of being selected more often than expected by chance, and
8 of these were significant (P' s < .05). Similarly, 16 of
the random versions were in the direction of being selected
more often than expected by chance, and 6 of these were
signifIcant (p < .05). Only one out of the 20 would have
been expected to differ if chance selection alone was
operating.

Results and Discussion
The data were examined in regard to how often the
critical answers were selected relative to what would be
expected by random/chance selection. If subjects were
merely ranking the question alternatives at random, the
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Thus, the results show that, in spite of the fact that
the critical questions addressed nonsense, the prototypic/
critical alternative (which is more similar to the other items
than they are to each other) is chosen more often than
would be expected by chance selection.
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Further analyses examined whether higher ability
subjects (or better test-takers) perform differently on their
selection of the ordered and random critical answers than
lower ability subjects. Subjects were divided according to
their performance on the legitimate (noncritical) questions
using a median split to form two groups of subjects. The
two groups, termed high ability and low ability groups,
were compared in regard to their selection of the ordered
and random component versions of the critical alternatives.
Using subject means for the random and ordered
alternatives (averaged across questions), a mixed model
ANOV A was employed. No reliable main effects or
interaction was noted (p 's > .05). However, positive
results were found when selection performance for the four
conditions were compared to chance performance.
S~bjects in the high ability group showed significantly
hIgher than chance selection of the critical alternatives in
the ordered versions (M == 2.21) and in the random
versions (M == 2.21), t (25) == 3.49, p < .002, and t (25)
== 3.93, p ~ :001, respe~tive~y. For the low ability group
only the cnucal alternatlves m the ordered versions (M ==
2:25) produced selection scores that were significantly
dIfferent from chance, t (24) == 2.67, p < .02. Selection of
the critical alternatives in the random version for the low
ability group (M == 2.34) was not significantly different
from chance, t (24) == 1.91, p > .05. No difference was
found between the ordered and random versions for either
the high or low knowledge groups, t (25) == 0.07, P >
.05, and t (24) == 0.80, p > .05, respectively. These
results suggest that high ability subjects (more adept
test-takers) are able to use the information provided in the
~esponse .alte~atives regardles~ of how the component
mformatlon IS arranged. ThIS use of test material
information is suggestive of a form of test-wiseness. Low
ability subjects (less adept test-takers) are able to use the
information provided by the response alternatives only
when the component information is orderly arranged, and
not ~hen the component infon:n.ationis randomly arranged
(spatIally scrambled). Low ablhty subjects lack some form
of test-wiseness that apparently high ability subjects seem
to possess.
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Procedure. The particioants were told that the test
they were about to take was a difficult general knowledge
college-level achievement test. They were told to examine
each question and its alternatives carefully and to choose
the alternative that they felt was correct. The importance of
answering every question was stressed, and subjects were
encouraged to guess if necessary.

Results and Discussion
As in Experiment 1 the data were examined with
regard to how often the critical answers were selected
relative to what would be expected by random/chance
selection. In this experiment, items were given a score of
1 if subjects selected the prototypic/critical alternative and a
o if they selected one of the other three alternatives. If
subjects were merely selecting at {andom, then the
expected value for the critical alternatives should be one out
of four, or 0.25. Since subjects chose only a single
alternative for each question, a higher score for the critical
alternative indicates thiltit was selected more often as being
the "correct" answer. In other words, higher scores
represent hig her or greater
selection of the critical
alternative.
Selection performance of the critical alternatives for
the ordered and random component versions of the critical
questions was examined in the same three ways described
in Experiment 1. In the first set of analyses, using subject
means as the random variable (averaged across questions),
subjects selected the critical alternatives from the ordered
versions (M == .293) significantly more often than would
be expected by chance selection (0.25), t (55) == 2.01, P <
.05. Similarly, subjects selected the critical alternative
from the random version (M == .323) significantly more
often than chance, t (55) == 3.30, p < .01. There was no
significant difference between the selection scores of the
ordered and random scores, t (55) == 1.21, p > .05.
The second set of analyses averaged across subjects
and used the critical alternative means as the random
variable.
Comparisons of the ordered and random
versions with chance failed to reach significance, t (19) ==
1.26, p > .05, and t ( 19) == 1.70, p > .05, respectively.
The comparison between the ordered and random versions
was also not significant, t (19) == .64, P > .05.

EXPERIMENT 2
In the first experiment subjects assigned ranking
scores to the question alternatives. It is not clear at this
point whether the same pattern of results would be found
in a task that more closely approximates an actual
multiple-choice test. Therefore, in Experiment 2 an attempt
was made to gather further support for the response bias
effect using a more conventional response mode. Subjects
were told to select only a single alternative that best
answers each question, rather than assigning rank scores to
all alternatives.

In the third set of analyses each of the 20 critical
questions was examined individually using the subjects'
raw scores as the random variable. Of the 20 critical items,
10 of the ordered versions were in the direction of being
selected more often than expected by chance, and 6 of
these were significant (P' s < .05). Similarly, 12 of the
random versions were in the direction of being selected
more often than expected by chance, and 5 of these were
significant (p < .05).

Method
Subjects. Fifty-six undergraduate students from the
University of Richmond and Virginia Commonwealth
University participated in the experiment for extra credit in
their psychology class.

With the exception of analyses using the critical
alternative means as the random variable, the results of this
experiment provide further support for the response bias
effect shown in Experiment 1: that the prototypic/critical
alternative is chosen more often than would be expected by
chance selection.

Materials and Stimuli. The testing materials were the
same as those used in Experiment 1.
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limited to visual-spatial imaging of the set of alternatives to
form a prototypic image which is then used to match to the
critical alternative. The randomly arranged version of the
alternatives would seem to hinder this kind of process, and
thus it appears that the effect may, inpart, involve semantic
processes as well as visuaVimaging processes. Low ability
subjects may use only a visual-spatial imaging process
when making their determination; this is sufficient to select
the critical alternatives for the ordered but not for the
random component version of the questions.

GENERAL DISCUSSION
The present research sought to determine whether
the construction of multiple-choice
alternatives based
around a critical target answer would facilitate the selection
of the target answer. Subjects were given a 60 question
multiple-choice
test in which 40 of the items had valid
answers to legitimate questions. The other 20 questiohs,
the critical questions, asked nonsense, but appeared
legitimate. Each had a prototypic/critical alternative around
which the other three alternative answers (the distractors)
had been systematically derived. This procedure made one
of the alternatives (the critical one) more similar to the other
alternatives
than they were to each other.
Analyses
examined whether selection of the prototypic/critical
alternative was greater than would be expected by mere
chance/random selection.

The present
results
have implications
for
multiple-choice test construction procedures. They suggest
that test-makers
should avoid constructing
distractor
alternatives
around a correct alternative because the
information
provided in the set of alternatives
may
influence test-takers to select the target alternative even in
cases where they lack the knowledge addressed by the
question. One possible way to avoid this problem might
be to construct the distractors to resemble not just the target
but the other distractor items as well.

Two experiments
were performed.
In the first
experiment
subjects assigned ranking scores to the
question alternatives and in the second experiment subjects
selected only a single alternative that best answered each
question.
The results of both experiments produced
evidence of a response bias effect. The results show that
there is a greater likelihood of selecting the critical target
alternatives than would be expected by chance alone. This
effect was shown for both the ordered (spatially-arranged)
version and the random (scrambled) version and there was
no significant difference between these two versions.
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