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Assessment of distracters in multiple-choice tests
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| ABSTRACT |

Background The aim of using distracters in multiple-choice questions (MCQs) is to distract those who
don't know the correct answer of the question. The MCQs must be designed in a way that the students who
have reached the pre-determined educational objectives, have a better chance in finding the correct
answer than those who have not. Therefore, a question has an appropriate efficacy when more low-grade
students are attracted to the distracters than high-grade students.

Purpose Considering the important role of distracters in differentiating between low and high-grade
students, this research studies the distracters in the multiple-choice tests (MCTs) given in Mashad Medical
School in the first semester of 2001-2002.

Method In this descriptive study, the data of 21 MCTs performed in one semester were collected and
recorded by Optical Mark Reader (OMR). From 1284 questions, 642 MCQ questions were sampled
randomly, and the numbers of low and high-grade students choosing the distracters were compared and
analyzed using SPSS software.

Results The efficacy of 45.9% of distracters was “relatively weak” to “extremely weak”, with “relatively
weak”, “weak”, “very weak" and “extremely weak" distractors having a prevalence of 11.4%, 10%,
15.1% and 9.4% respectively. Extremely weak distracters were those that had a negative impact, which
means the high-grade students were more attracted than the low-grades. Of the MCQs, 42.7% had one,
and one third of the questions had two weak distracters. Among all 642 MCQ questions, only 15.1% had
three good distracters.

Conclusion Our study showed that more than half of the distracters had a weak quality. So we suggested
that before performing a test, the experts’ opinion about the designed questions should be obtained and
considered to minimize the technical problems of the questions.
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Introduction Each question is composed of three parts: the

body, the correct answer and a number of dis-
Multiple-choice tests (MCTs) are the most useful tracters. The aim of using distracters is to distract
objective tests that are used to evaluate students' those who do not know the correct answer. In
learning level in different educational areas and general, a multiple choice question (MCQ) must
also to evaluate various capabilities. If designed be designed in a way that only the knowledgeable
properly, these tests can evaluate and measure examinees answer it correctly and others should
most of the educational outcomes such as reason- not be able to find the correct answer. Therefore a
ing, judgment and prediction skills (1, 2). distracter must have a reasonable appearance and

should seem to be true at first look. In other
Correspondence Maryam-Sadat Kaveh Tabatabace. Edu- words, it should not be overtly wrong to attract the
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possibility increases with decreasing number of
the questions in the test, very hard questions. and
disregarding the structural principles in designing
the questions (1, 6). In general. more attention to
the structural principles can lead more know-
ledgeable students to find the correct answer, and
the role of chance in identifying the correct
answer will be minimized (1, 3, 7).

The evaluation of the current tests demon-
strates the weak design and structure of the
questions (8) and sometimes the questions are
equivocal, vague, controversial or trivial (9).
Using the question bank of 17 nursing faculty
members, Masters et al. examined 2913 MCQs
with respect to their structural principles and
cognitive domain (10). The results showed that
2233 questions had a somehow weak structure and
47.3% just examined the students’ memory, not
their reasoning skills. Also. the results of Brozo’s
study on 1220 MCQs designed by 36 faculty
members confirmed the weak structure in teacher-
made tests so that 44% of the questions had at
least one directive lead or clue and that in 70% of
these cases, the students could find the correct
answer using these clues. In addition, the results
of another study on 300 MCQs in Hamadan
Medical School (1999) show that 37% of the
questions have at least one or two defects with
32.9% vague questions and lack of rational
coordination of distracters in 14.5% of question
(11). Another study on the structure of MCQs in
Basic Science Comprehensive Exams also
confirms these results, so the most common
problem in designing an MCQ was the vagueness
of the question body and using inappropriate
choices (7). Moreover, 71% of examinees in pre-
residency exam in Kerman University reported
that more than one third of the questions had
inappropriate distracters (12).

It should be noted that an inappropriate
distracter could act as a directive clue and help the
unprepared examinee to find the correct answer.
On the other hand, if each choice refers to a
separate subject, the question will not be an MCQ
anymore and each choice becomes a true-false
question, which is independent of other choices
(1, 6). In addition, the inappropriate distracters
can decrease the validity and reliability of the test
(13). Therefore, analysis of the distracters and
comparing the frequency of answers in low and
high-grade examinees is necessary. Considering
the important role of distracters in differentiating
between low and high-grade students, this study
was performed in Mashad Medical School in
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2001-2002 to analyze the quality of distracters in
MCTs.

Materials and Methods

In this descriptive study, 932 answer sheets were
obtained from the educational department of
Mashad Medical School. which were completed
by the students in 21 MCTs given in the first
semester of 2001-2002. After correcting the sheets
in the Medical Educational Development Center
and completing the data form of each exam, the
data were recorded by Optical Mark Reader
(OMR). Then. considering the proportion of
questions in each exam and according to the basic,
general or specific subject of the exam, 642
MCQs out of 1284 were randomly selected (which
included 1926 distracters). After evaluating and
comparing the frequency of distracter selection in
the groups of low and high-grade students. it was
decided whether the distracters had a good
efficacy or not, according to the general rule in the
analysis of distracters. The general rule in the
analysis of distracters is as follows: each distracter
should attract at least one person of the low-grade
group and if some members of each group are
attracted, the number of low-grades must be more
than high-grades (1, 6). Therefore, eight types
were considered for each distracter that is shown
in Table 1.

It should be mentioned that for determining
the high and low-grade groups. the scores of the
answer sheets were arranged in ascending order,
and 27% of the highest scores and 27% of the
lowest scores were assigned to the high and low-
grade groups, respectively. The data obtained
from the answer sheets were analyzed using SPSS

" software.

Results

According to the data gathered from 21 MCTs in
Mashad Medical Schools, 14.28%, 61.9% and
23.8% of the exams were conducted in the course
of basic science, pathophysiology and clinical
clerkship, respectively. Also, most of the exams
subjects (90.48%) were clinical topics. The mean
number of questions in each test was 30.6+10.5,
and the highest and lowest number of question
where given in the kidney disorders exam (10
questions), and Urology and Endocrinology
exams (50 questions each), respectively. The
average number of examinees studied in all the
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TABLE 1 THE TYPE OF DISTRACTER ACCORDING TO THE DISTRIBUTION OF ANSWERS IN
THE LOW-GRADE AND HIGH-GRADE GROUPS

Frequency of choosing the distracter in

low- and high-grade groups

High-grade Low-grade
Extremely good Zero More than 50%
Very good Zero 33.3to 50%
Good Zero Less than 33.3%

Relatively Good
Relatively weak
Weak
Very weak

The low-grades choose at least 16% more than high-grades
The low-grades choose 5-15% more than high-grades
Both groups choose equally (the difference is less than 5%)
None of the groups choose the distracter

Extremely weak

The high-grades choose more than low-grades (negative impact)

TABLE 2 THE DISTRIBUTION OF MCQS IN MASHAD MEDICAL SCHOOL ACCORDING TO
THE NUMBER OF WEAK DISTRACTERS

The number of weak distracter Questions
in the question Number Percent
Without weak distracter 97 15.1
One weak distracter 274 42.7
Two weak distracters 202 315
Three weak distracters 69 10.7
Total 642 100

exams was 44.4+15.2. Pharmacology exam had the
lowest number of attendants (26) while Urology
exam had the highest number (86).

As figure | shows, more than one third (34.5%)
of the distracters had a “weak™ to “extremely weak”
rating. The members of both groups were attracted
equally to 10% of the distracters (“weak™). In
addition, the high-grade group chose 9.4% of the
distracter more than low-grade group, which means
that these distracters had a negative impact in
student evaluation (“extremely weak™). Among the
distracters, 11.4% had a “relatively weak” function.

On the other hand, Table 2 shows that 42.7% of
the questions had at least one weak distracter and
one third of the questions had two such choices. So
in general, only 15.1% of the questions had three
good distracters (Figure 2).

Discussion

According to the results of this study, 45.9% of
distracters had a “relatively weak” to “extremely
weak” function, so these choices must be recon-
sidered if the questions are to be used again in the

future (1). Also, 15.1% of distracters attracted none
of the members of low and high-grade groups.
These choices are completely useless and their
presence or absence has no effect on the results of
student evaluation, so these must be replaced with
new choices (1). On the other hand, although the
aim of using distracters is to separate the prepared
and unprepared examinees (1, 6. 9), 9.4% of dis-
tracters had a negative impact. In fact, the high-
grade students are usually being punished because
of their meticulousness in finding the errors and
complexities of the questions (1). Vague statements
and phrases should not be used in an MCQ (1, 3, 6,
9). Some believe that an MCQ must be vague
enough to draw a curtain over the correct answer
and convert it into a riddle. However, this will
eliminate the very purpose of the evaluation (16).
Considering the fact that increasing the number
of good distracters can minimize the role of chance
and guessing in selecting the correct answer, and
that most studies suggest that three distracters are
enough (13), if the structural requirements are not
met in designing an MCQ, the question will act as a
set of true-false questions. Therefore, the student
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FIGURE 1 THE DISTRIBUTION OF 1926 DISTRACTERS IN MCTSs IN
MASHAD MEDICAL SCHOOL ACCORDING To THEIR FUNCTION.

has to choose between two answers, true or false,
and the role of chance will increase to 50%. A
clear example is when two choices are
contradictory and one of them is the correct
answer. In general, the choices must be
homogeneous and relevant to the body of the
question and there should not be any clue that
guides the examinee to the correct answer. It is
recommended that the distracters be designed
based on the previous exams and according to the
common mistakes of the students (3).

It should be emphasized that in order to
design better MCQs, the opinions of educational
experts and the statistical results of test analyses
must be taken into consideration and a question
bank should be constructed. A formal educational
course for teaching structural principles of an
MCT and other evaluation methods to the
instructors is also recommended.
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