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ABSTRACT
Background: Assessment quality of today's medical students is an important determinant in ensuring
quality healthcare provision for tomorrow. Mul ple choice ques ons (MCQ), is one such assessment tool,
increasing in popularity in the medical ﬁeld.
Aim: To validate the MCQs administered in the pre ﬁnal year MBBS students during their model exam by
“Item analysis.”
Methods: Study was administered on 135 pre-ﬁnal MBBS students as part of their model examina on,
which as per University guidelines contains 40 one best response type MCQs in two papers. The students
were divided into two groups, viz., high achievers (top 27%/37 students) and low achievers (bo om 27%/37
students) based on their score. Item analysis of MCQs was done on three parameters; namely diﬃculty index
(p-value), discrimina on index (DI) & distracter eﬀec veness (DE).
Results: The mean P-value was 43 ± 17. Majority (77.5%) of the items were within recommended (30 – 70)
diﬃculty levels. The mean DI was 0.25 ±0.15. Most (67.5%) of the items had a 'good DI', which is a DI of more
than 0.2. Only 12 items had a non-func onal distracter (NF-D). Out of this 11, had one NF-D and only one had
two NFD.
Conclusion: This study concludes that most of the MCQs in the exams were of average diﬃculty and high
discrimina on with func onal distracters
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INTRODUCTION

test using MCQs, a teacher needs to know how

The road to reach the ul mate goal of providing

good the test ques ons are. 2 Item analysis is a

quality healthcare services starts from the

simple and valuable procedure performed,

produc on of quality healthcare providers,

a er the test, that provides informa on

which could be inﬂuenced greatly by the way

regarding the reliability and validity of a test

they are assessed and this assessment in-turn

item (ques on). Item analysis usually includes

depends on the quality of the assessment tool

three important parameters of a MCQ a er it

used. Due to the increasing importance being

has been administered to a group of students.

given to objec vising evalua on, mul ple

T h e s e p a r a m e t e r s a r e d i ﬃc u l t y i n d e x ,

choice ques ons (MCQ) is increasingly being

discrimina on index and distracter

recognized as one of the best tools for assessing

eﬀec veness. The study was done with an

students who in turn are the future healthcare

objec ve of using item analysis to validate the

providers. There are many forms of MCQs out of

MCQs, which were used to test the pre ﬁnal year

which the one best response (OBR) type is a

MBBS students during their model exam.

3

4

simple and eﬃcient tool for assessing the
students as well as providing feedback to

MATERIALS AND METHODS

teachers on their educa onal methods; but,

The pre-ﬁnal MBBS students were selected for

merely using MCQs will not make the test more

the study. These students will appear in the

valid although it will make the test more

university examina on (3rd Professional Part-1)

1

objec ve. Having constructed and assessed a

in the month of February 2014. Before they
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appear in the university examina on the

2.
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T h e d i s c r i m i n a o n i n d ex ( D I ) wa s

department conducts a model exam for them in

calculated using the formula

the pa ern of university examina on. This

DI= [(H-L) / N] x 2

model examina on includes two papers; each

where the symbols H, L and N

paper has 20 MCQs each along with long essay

represent the same values as men oned

type ques ons and short notes. 135 students

before.

were tested each with 40 ques ons. All these

Items with a discrimina on

ques ons were of one best response type and

index between 0.25 to 0.35 are good,

the me dura on was 20 minutes for 20

those with more than 0.35 are excellent

q u e s o n s . T h e s e we re a c co rd i n g to t h e

and those with an index below 0.2 are

guidelines laid down by the university.

poor.

Item analysis
For calcula on of indices, the students will be

3.

The distractor eﬀec veness (DE) or

divided into two groups, viz., high achievers and

func onality.

low achievers. A er arranging the students in

Any distractor that has been selected by

the descending order of their ﬁnal marks in

less than 5% of the students was

MCQs the top 27% and the bo om 27% of the

co n s i d e re d to b e a n o n - f u n c o n a l

students were taken as high and low achievers

d i s t r a c t e r. ( N F - D ) . D i s t r a c t e r

respec vely.Three indicators were used for

eﬀec veness for each item is calculated

valida on of a MCQ. They are diﬃculty index,

as follows. Four NF-D: DE = 0%; 3 NF-D: DE

discrimina on index and distractor

= 25%; 2 NF-D: DE = 50%; 1 NF-D: DE =

eﬀec veness.

4

75%; No NFD:

1. The diﬃculty index, item diﬃculty or facility
value indicated by the symbol 'P' is

DE = 100%. All data were expressed as
mean and standard devia on.

calculated by the formula.
P = [(H + L)/N] x 100

RESULTS

Where H = No. of students

The students were ranked based on their total

answering the item correctly in the high

scores. The top 27% (37 students) were taken as

achieving group

h i g h a c h i eve rs a n d t h e b o o m 2 7 % ( 3 7

L = No. of students answering the
item correctly in the low achieving group

students) were taken as low achievers for
analysis. The three indicators for item analysis,

N = Total no. of students in the two

namely P-value, DI and DE were analysed for

groups (including non responders)

each MCQ.

An item was considered diﬃcult when the

The mean P-value for all students was found to

diﬃculty index was less than 30% and

be 43 ± 17. Majority (77.5%) of items were of

considered easy when the index was more

average (recommended) diﬃculty level (Table

than 70% and the value between 30-70%

No.1). The mean discrimina on index (DI) was

was acceptable (between 50-60% is ideal).

0.25 ±0.15. Most (67.5%) of the MCQs were
having a DI of more than 0.2 (Table No.1).One
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MCQ had a minus DI (No.29), with a very

Mozaﬀer and Farhaan who found a majority of

diﬃculty level with P-value being 5. Only 12

their MCQs (78%) in this acceptable range.7Only

items had a NF-D. Out of this 11, had one NF-D

7.5% and 15% MCQs in our study were too

and only one had two NF-D (Table No.1).

diﬃcult and too easy respec vely.

Table.1 . Classiﬁca on of items according to the
indicators

An MCQ with discrimina on index above 0.2 is
expected to be ably dis nguished between

Interpreta on

No. of items (n=40)

good and weak students.5 Our results showed

>70

Too easy

03 (7.5%)

that, 67.5% of the MCQs had a DI of more than

30-70

Average

31 (77.5%)

0.2. This indicates that most ques ons are

< 30

Too diﬃcult

06 (15%)

sa sfactory as they are able to diﬀeren ate

Interpreta on

No. of items (n=40)

good and weak students. The ﬁndings are

< 0.2

Poor

13(32.5%)

almost similar to other study where 76% of

>0.2

Good

26 (67.5%)

ques ons had a DI of more than 0.2.7

P value

DI

One minus
DE

Interpreta on

No. of items (n=40)

100%

28 (70%)

75%

No NFD(Nonfunc onal
Distracter)
One NFD

50%

Two NFD

01 (2.5%)

25%

Three NFD

00 (0%)

0%

All Four NFD

00 (0%)

Out of 160 distracters, only 13(8%) were found
to be non-func onal. Twelve (30%) MCQs had
NF-Ds, while 28(70%) had eﬀec ve distracters.
This is higher than that reported (58% NF-Ds) in

11 (27.5%)

the study done in Pakistan.7
This study concludes that most of the MCQs in
the exams were of average diﬃculty and high
discrimina on with func onal distracters.

DI: Discrimina on Index ; DE: Distractor eﬀec veness;
NFD: Non func onal distractor

AUTHOR NOTE

DISCUSSION
Any level of cogni on can be assessed using a
one best response MCQ, provided they are well
constructed.5 A defec vely prepared MCQs will
do more harm than good.6 The diﬃculty index
(P) and discrimina on index (DI) along with the
distracter eﬀec veness can be used as a tool in
the assessment of MCQs a er they have
appeared in the test.
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Any diﬃculty index between 30% -70% is
acceptable with DI less than 30% indicate very
diﬃcult MCQ and a score more than 70%
4

indicates very easy MCQ. In the present study,
77.5% MCQs were found to be of acceptable
diﬃculty level. This result is consistent with the
ﬁndings of another study in Pakistan by
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