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Objectives : 7. To assess the quality of MCQ in terms of levels of educational objective,
the difficulty and the discrimination indices, and their classification based
on the criteria set by WHO.

2. To explore effects on the scores made by 6". year medical students,
the difficulty and the discrimination indices to the subsequent uses of the
same set of questions.

Setting : Department of Pediatrics, Faculty of Medicine, Chulalongkorn University.

Design : Retrospective , analytic study

1. The 5" medical year GPAX of the 6" year medical students.

2. The scores they earned from MCQ examination when they completed the

rotation.
Instrument : Two hundred items of multiple choice questions.
Method : 6" year medical students were divided into 2 groups according to the

ranking of the test used. The 200 items were first used on student group 1,
and repeated used for the second time on group 2. The format and quality
of the test questions were assessed. Item analysis was calculated and
classified according to WHO criteria. The difference of their GPAX, mean test
scores, the difficulty and discrimination indices between groups were

compared. Percentage, and unpaired t-test were used for statistic analysis.

* Department of Pediatrics, Faculty of Medicine, Chulalongkorn University
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Result : The questions of recall accounted for 34.5 %, comprehension 21 % and
problem- solving 44.5 %. All 200 items were one best answer type, with 62.5%
contained clinical vignette, 36.5 % with negative lead-in, of which 7.5 % had
double negatives. Thirty- nine percent of the questions were in the acceptable
range for their difficulty index, 20.5 % was difficult and 40.5 % easy.
Fifty- eight percent had good to excellent discrimination index, the rest were
poor. Twenty- nine percent had the quality of combined acceptable difficulty
index and good to excellent discrimination.

The reliability of the tests were 0.52 and 0.51 in group 1 and 2
respectively. Comparison of GPAX between groups showed no difference.
However, the mean test scores of group 2 who took the previously tested
items were significantly higher than group 1 who took the original test
(p <0.01), The same result applied to the difficulty index. The repeated used
items in group 2 obtained significant higher means than the original one in
group 1 ( p < 0.001). There was no difference of the discrimination index
between groups.

Conclusion : Two-thirds of this set of MCQ was to test comprehension and problem- solving.
Twenty-nine percent of the test had good quality and could be used
repeatedly. Student memorizing the used questions reduced the complex
quality questions to be a recall, caused higher difficulty index of the test,
and earned higher scores. Replacement of some obvious keywords and
correct options without alteration of the question objectives should be done if

they are repeatedly used.

Keywords : MCQ, Multiple choice question, Test , Scores, Item analysis, Item-bank.
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Multiple-choice question (MCQ), the objective-
written test, is recognized as the most applicable
and one among the popular tests in assessing
students' knowledge."? Although there is a
disadvantage of choices being provided for selection,
which is not realistic in natural situations and therefore,
subject to guessing; the advantages of sampling a
broad range of topics and easily computerized -
scored have made it frequently used both at the level
of the department and the certified examinations.
Construction of a good MCQ is crucial for the value
of evaluation, but the task is not easy and is time
consuming. Test banking and putting the good
questions for repeated use, are advocated to increase
the efficiency in using MCQ and improvement of
their quality.”’

With the periodic year-round examinations of
medical students and postgraduate trainees at the
Department of Pediatrics, the task of providing sets
of well-written MCQs is a burden for the instructors.
A particular set of MCQs was then developed for
repeated use in the 6" year medical students’
examination.

The objectives of this study are namely: 1) to
assess the quality of the test in term of the educational
levels, the difficulty and discrimination indices, and
classify them according to the criteria set by WHO®
(Table 1). 2) to explore the effect on the scores
earned by 6" year medical students, the difficulty
and the discrimination indices of the test, for the
subsequent uses of the same MCQs. Because all
the students in this study were in the same academic
year, were exposed to the same pediatric curriculum
and the same set of instructors, therefore itis assumed

that this variable of the samples being rotated at
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different time period has little effect on their perfor-

mance on the test.

Table 1. The criteria of WHO in classifying the test

questions.®

difficulty index (p) 0.3-07 acceptable
discrimination index(r) >0.35 excellent
0.25-0.34 good
0.15-0.25 marginal (revise)
<0.15 poor (discard)

Method

At the end of a 6-week rotation to the
Department of Pediatrics, Faculty of Medicine,
Chulalongkom University, the 6" year medical students’
knowledge was evaluated using MCQs on the topics
which listed in the Pediatric Course Syllabus® to
ensure the validity of its content. Two hundred items
of MCQs were constructed. They were first used on
students group 1, and reused for the second time on
group 2 in the same academic year. The mean
students’ scores of each group were calculated.
The GPAX (mean grade point average) of the 5" year
of each student was collected and grouped. ltem
analysis of each question was calculated, using CTIA

®) after each examination.

grading

The data were analyzed using the examinees’
scores (as mean, standard deviation, GPAX of the
5" medical-year) and the test item [difficulty index
(p) and discrimination index (r) ] for the units of
analysis. Descriptive results were calculated as
percentage; and unpaired t-test was computed to

determine the relationship between the groups.
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Result

In assessing the quality of the test, it was
discovered that 69 of 200 items (34.5 %) were in the
educational level of recall, 42(21 %) comprehension
and 89 (44.5 %) in problem - solving. All items were
the one-best answer type. One hundred and twenty
five items (62.5 %) contained data or clinical vignettes,
73 items (36.5 %) had negative lead-ins, of which 5
(7.5 %) also had double negatives in the options.

ltem analysis revealed that 78 questions
(39 %) had difficulty index (p) between 0.3-0.7;
p <0.3in 41 (20.5 %) and p > 0.7 in 81 (40.5 %).
Fifty nine items (29.5 %) had excellent discrimination
index (r > 0.35), 57 items (28.5 %) had r 0.25 - 0.34,
and 84 questions (42 %) had r < 0.15. There was no
testitem that had r between 0.24 and 0.15 (Table 2).

When taking both indices into consideration,

Chula Med J

58 (29 %) had p 0.3-0.7 and r > 0.25; 47 (23.5 %)
had p outside the acceptable range, but r was still
> 0.25.

The two groups of examinees were classified
based on the repeated use of the test items. The
number of the examinees were 72 and 69 in group
1 and 2 respectively. The reliability of the test were
0.52 in group 1 and 0.51 in group 2. Comparison of
GPAX of the 5" medical-year between the two groups
showed no statistically significant difference. However,
a significant difference was observed on the mean
test scores when the previously tested items were
repeatedly used (p < 0.01), (Table 3).

Comparison of the mean difficulty index
between these 2 groups also showed significant
difference (p<0.001), but there was no difference in

the discrimination index .

Table 2. Item analysis of 200 MCQs based on WHO criteria.

no. %

Difficulty index (p)

>0.7 easy 81 40.5

0.3-0.7 acceptable 78 39

<03 difficult 41 20.5
Discrimination index (r)

>0.35 excellent 59 295

0.25-0.34 good 57 285

0.15-0.24 marginal (revise) 0 0

<0.15 poor (discard) 84 42
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Table 3. Comparison of GPAX, mean test scores, difficulty and discrimination indices between 2 groups of

examinee when the MCQs were repeatedly used.

Criteria Group 1 Group 2 P

No. of examinees 72 69
No. of testitems 200 200
Reliability 0.52 0.51
GPAX 3.18 3.16 0.6
Testscores

Mean (SD) 28.54 (4.75) 30.80 (4.44) <0.01*
Difficulty index (p)

Mean (SD) 0.57 (0.07) 0.62 (0.08) <0.001*
Discrimination index (r)

Mean (SD) 0.22 (0.31) 0.22 (0.29) 0.75
Discussion However, the weakness of the test is in 73 questions

MCQ that can measure complex ability,
such as comprehension and application of knowledge
to the patient care is preferable to measuring the
recall of isolated facts. Two- thirds of our items (65 %)
contained questions involving comprehension and
application of knowledge. The amount of these
complex questions should be raised to verify
students’ clinical competency and sounded judgment.
How to construct a good quality MCQ has been
suggested.®’® Vignette item with no flaw and one-
best answer format are rated the highest in the rating

® Our set of MCQs has met most of these

scheme.
qualities. The questions are homogeneous, only
comprised of one-best-answer type and are grouped
into subject areas. Sixty-two percent have data or
patient vignettes in the stems, which enable the
examinees to recognize the nature of the desired

responses without figuring out from the options.

(36%) that are expressed in the negative terms, such
as: not, less likely, the least, and except. This may
introduce an ambiguity, unwanted confusion, and
misleading, since students are likely to seek the true
rather than the false statements. Only 2 items have
either the distracters like “all of the above” or “none of
the above” which should be avoided. Factors that
undeniably effect the quality of the test are there is no
review of questions before they are put into use and
the pattern and format of clinical vignette that stress
on no negative phrases are not always followed.

Item analysis provides information to identify

deficiency in questions.®

Our study reveals 39% as
acceptable questions, for their difficulty index of
0.3-0.7 is likely to be reliable regarding its internal
consistency or homogenicity.® Forty percent of the
questions with the difficulty index > 0.7 are considered

easy and 20% with the difficulty index < 0.3 are
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considered difficult. More than half of the questions
(58 %) have good to excellent discriminating power
(r>0.25). Twenty- nine percent have acceptable
difficulty combined with good discrimination and are
suitable for banking. Considering the essential
knowledge with reference to the educational objectives,
some very easy or difficult questions are also
important and should not be discarded. These may
partly fall into the 23.5 % that has discriminating
power but not yet achieved the desired level of
difficulty. Revision is needed to improve their quality.

To be fair to the students across the
academic year, the difficulty of the exam should be
kept uniform and consistent. The repeated use of the
well-written questions supposedly serves this purpose,
but the question of security has tarnished its
determination. lItis a!sb every student’s desire to get
as good marks as possible. All too often, groups of
students will systematically memorize the questions,
and emphasize only the keywords of the stems and
their correct responses, and hand over them to their
peers. Thus the intended comprehension and
decision- making objectives have been reduced to
merely a recall. Our results provide the same evidence.
The students’ GPAX of a previous-year were not
different, but when groups 2 was tested with the
previously used questions, the mean scores were
significantly higher when compared to group 1 which
used the original items. This is also true when the
mean difficulty index was compared. The repeated
use of the testwas easier and more students in groups
2 answered correctly than group 1, resulting in higher
difficulty index (p < 0.001). The easy way for the
student to memorize as much items as possible is to

stress only on the keywords in the stems and their
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correct choices. To confront this problem, replacement
has to be made, but it has to be done closely
relevant to the original objective. Since the distracters
or the incorrect options are not the subjects of
interest to the students who memorize the clues,
the alteration has to be made in the stem and the
correct response, which is not easy, and by no mean
it is possible to be always correlated with the preset

objective.

Conclusion

All questions are the one-best answer type,
with two-third to test the ability of comprehension and
problem-solving. Twenty-nine percent of the items
met the WHO criteria in classifying as acceptable
difficulty index and in the range of excellent and good
discrimination, thus are suitable for item banking.
Efficient use of the well-written MCQs by repeated
apply to different groups of students can be done
but with some replacement that is relevant to the

preset objective.
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