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ABSTRACT
Background: MCQs type assessment in medical education is replacing old theory style. There are concerns regarding the quality
of the Multiple Choice Questions.
Objectives: To determine the quality of Multiple Choice Questions by item analysis.
Material and Methods: Study was a cross sectional descriptive .Fifty Multiple Choice Questions in the final internal evaluation
exams in 2015 of Pharmacology at Bacha khan Medical College were analyzed. The quality of each Multiple Choice Questions
item was assessed by the Difficulty index (Dif.I), Discriminative Index (D.I) and Distracter Efficiency (D.E).
Results: Multiple Choice Questions that were of moderate difficulty were 66%. Easy were 4% and high difficulty were
30%.Reasons for high difficult Multiple Choice Questions were analyzed as Item Writing Flaws 41%, Irreverent Difficulty 36% and
C2 level 23%. Discrimination Index shows that majority of MCQs were of Excellent Level (DI greater than 0.25) i.e 52 , Good 32% .
(DI=2.15-0.25), Poor 16%. MCQs Distracter Effectiveness (DE)= 4, 3,2,1 were 52%, 34%, 14%, and 0% respectively.
Conclusion: Item analysis gives us different parameters with reasons to recheck MCQ pool and teaching programme. High
proportions of difficult and sizable amount of poor discriminative indices MCQs were the finding in this study and need to be
resolved
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INTRODUCTION
It is now well known that Multiple Choice
Questions (MCQs) are gradually replacing the old
essay style in medical examinations. Quality MCQ
making is very difficult technically and time
1
consuming .If the MCQs are properly constructed
they can assess higher level of thinking skills. The
2
cueing by the students is also minimize .If the
quality of MCQs is ensured they also have good
2
validity and reliability .Good quality MCQs mean
that they should be having evidences for
validity.Item analysis provides an evidence for
validity, is a process based on the responses of
the students. In this process quality of each MCQ
item is assessed by three indices, Difficulty Index
(Dif I), Discriminative Index (DI) Distracter
Efficiency (DE) and' by Reliability.

level.i.e Dif is 0.4-0.8. Only 5% of the items are
2.
required to be in difficult range. According to the
literature the Ideal Difficulty Index for an MCQ
having five responses is 0.7 and difficult items
showed be review for the reasons3.However the
guidelines about the qualitative interpretation of
difficult items are also insufficient. There is a need
that the difficult items should be reviewed and the
reasons for the difficulty should be elaborated.

It is the power of right option to discriminate high
performers from low performers. Various
calculations have been used traditionally to find
item discrimination by comparing responses of
high and low scoring students to the total test
score4.The value of DI ranges between -1.0 to +
1.0.If discriminative index is negative for an item
key may be wrong ,there may be presence of Item
Dif I show the level of difficulty of an MCQ. The
Writing Flaws or the course content is not properly
higher is the (Dif .I) value the easier is the
taught or learnt5A value of greater than 0.15
question. It is recommended that most of the
Discriminative index has been suggested by a
MCQs in an examination should be of moderate
body of literature as the evidence of validity of an
2,6,7,
MCQs . If the value of DI for an MCQ is less than
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All the wrong options of an MCQs should be
distracting the examinee to certain degree. The
effectiveness of each wrong option of an MCQ to
act as a distracter is called Distracter Index.
Generally, Distracter Index for a wrong option is
classified as non-functioning if it is selected by
<5% and plausible if selected by >5% of the
students11 Distracter Efficiency is the total number
of plausible options in an MCQ. Hence the
maximum number for five option MCQ will be 4.
There has been widespread body of research on
the optimal number of distracter however there
has been less focus on the status of plausibility of
distracter8,9. Analysis of distracters plausibility is
recommended to identify their errors so they may
be replaced or removed.11
Reliability is the degree to which an assessment
consistently produce similar results. The more
reliable is an exam the greater is the confidence
that the result will be the same if the exam is re10,12
administer . The reliability is measure by a
correlation with 1.0 being ideal reliability (at least
above 0.85).There are number of factors that
affect reliability of the test13 e.g. the length of a test,
wider contents coverage ,environmental errors
such as noise, temperature, heat, timings ,the
homogeneity of examinee, the quality of test items
There has been little information related to the
issue of reliability of MCQs in medical literature.
In order to find out the reasons of the above
mentioned gaps this study has been conducted.
MATERIALS AND METHODS
It was a quantitative, cross-sectional descriptive
study. The study was conducted in the
Department of Pharmacology, Bacha Khan
Medical Collage Mardan. The study was
completed in six months i.e. Sep 2016 to Jan
2017.
Study population:All the MCQs in the subject of
pharmacology in the internal assessments of
BKMC. Mardan were the study population MCQs
in pharmacology in the session 2015 internal
exams fulfilling the criteria.

study.
Exclusion criteria : Those response sheets were
excluded from item analysis that were having
more than 30% of the MCQs unmarked.
Ethical Review Board: The study was conducted
after approval from Institutional Ethical Review
Board.
Data Collection Procedure
a)
The difficulty Index (Dif I) It was
classified as Easy for an item if corrected by
>80%, Moderate corrected by 30% - 80% and
Difficult if corrected by <30% of the examinees.
The difficult items were reviewed by a panel of five
examinees who attended the test. They were
selected of having a varied level of academics.
The panel concluded a reason of difficulty for each
item. The Table-1 shows the details of the above
procedure
b)
Discrimination Index (DI) It was
calculated by the following formula
3
DI=2*[(H-L)/N]
H = number of correct responses in the
higher one third group.
L = are the number of correct responses in
the lower one third group.
N = total number of the students in both
high and low groups.
The DI was classified for an item as Poor if less
than 0.15, Good if it is ranges from 0.15 to 0.24
and Excellent if it is greater than 0.25. The items
that were having poor discriminative index was
reviewed by two assessors to find the reasons for
low DI. The details of the above information have
been shown in Table-1
c)

d)

Distractor Efficiency:Each MCQ item was
rated according to the number of plausible
distracters which was classified as nonfunctioning if selected by <5% and plausible if
selected by =5%.An item having all the four
distracters plausible was rated as 4 and so
on.
Reliability:
Reliability of the exam was found by KR20
using following formula 18.

Inclusion Criteria:All the MCQs in the internal
exams for the session 2015 were included in the
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Panel review showed that reason for the Poor
Discrimination Index was high level of Cognition
(69%) and, irrelevant Difficulty type Item Writing
Flaws (31%)
The formula for KR-20 for a test with K test items
numbered i=1 to K where pi is the proportion of
correct responses to test item i, qi is the proportion
of incorrect responses to test item i (so that pi + qi =
1), and the variance for the denominator is

where n is the total sample size.
*Panel review is done to find out reasons e.g. Item
Writing Flaws, High level of Cognition, wrong key,
ambiguity in language, insufficient teaching.
RESULTS
The finding
shows that items of moderate
difficulty were 66% Easy items were 4% and
difficult MCQs (having low difficulty index) that
needed preview were 30%.The review of the
difficult items came to the following conclusion as
41% high difficult items were Item Writing Flaws
related to Irreverent Difficulty, 23% were of C2
level and in 36% the difficult Items were due to
insufficient teaching and learning.
The finding of Discrimination Index showed that
majority of MCQs were of Excellent Level. 52
%.32% were good and Poor were 16% as shown
in Figure. 1

Relationship between Diff I and D I was found to
be R2=0.394 not significant.
The evaluation of the items showed that most of
the MCQs have Plausible Distracter. Distracter
Effectiveness finding for DE= 4, 3, 2,1 were 52%,
34%, 14%, and 0% respectively.
Using the above mentioned formulae the
Reliability was 0.62.
DISSCUSSION
Difficult items in this study were 30% while it is
recommended that it should be up to 5%6
.Previous studies have shown most of the items in
moderate range6,2 . Some of the previous studies
have also shown a certain type of association
14
between low Dif I and poor DI In this study no
such association was found between Dif I and DI..
So from this findings it can be conclude that poor
DI is not a reason for low Dif I. This study through
panel discussion found the reasons for low Dif I as
Item Writing Flaws related to Irreverent Difficulty,
C2 level and insufficient teaching and learning.
Discrimination Index (DI) was 52% excellent, 16%
Good and 32% Poor. Previous studies have also
shown similar type of result. 2,11,13
Reasons for poor DI were C2 level of Cognition
68.7%, Irrelevant Difficulty 31.3% and wrong key
0% .
It can be concluded from the above findings that in
present conventional teaching system if the items
are generated at higher level of cognition they may
lose the evidence for validity so the instruction
methods need to be in alignment with
assessments.

Fig 1 Percentages of Discriminative Indices

Table:1. Interpretation of the values of Difficulty Index and Discrimination Index3
Index
Cut off points
Interpretation
Action
<39
Difficult
PanelReview *
Difficulty Index
40-80
Moderate
>80
Easy
Discrimination
<0.15
Poor
PanelReview *
Index
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This study showed that most of the distracters
were functional (Plausible) as DE= 4 were in 52%
of the cases. This is in sharp contrast with the
2, 7,13, 15,
previous studies
. Those studies showed
large number of nonfunctional distractors. As a
correlation was found between Dif I and DE so it
can be concluded as a reason. All the items having
four plausible distracters (DE=4) were having low
Difficult Index. Most of the items having three
plausible distracters were in difficult to moderate
range.
Reliability was 0.62. This reliability is low in
comparison to the previous studies 16, 17. The
reason may be attributed to the high proportion of
items having low DI and less number of items with
moderate difficulty.

5.

6.

7.

8.

9.

The main limitation of this study was that it has
been performed only in one institute and in a
single subject. If same type of study is performed
in multiple centers and in many subjects the scope
of this study can be increased.
CONCLUSION
It can be concluded from this study that through
panel discussion we can seek the reasons for Dif I.
Keeping our present conventional system if items
are generated at high level of cognition they may
lose evidence of validity so instructional methods
need to be in alignment with assessment.
Plausibility of distracters increase with difficulty of
items.
As the finding of this study shows high proportion
of difficult and Poor DI items therefore the process
of item analysis should be routinely performed in
medical colleges for the improvement in the
standard and quality of MCQs.
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