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ABSTRACT Introduction:  Assessment of medical undergraduate students give insight about their knowledge and 
competencies. MCQs (items) are being increasingly used in such assessments.  Selection of quality MCQs 

is necessary to assess the knowledge of the students & to differentiate the students of different abilities in correct man-
ner. This study was conducted at Smt. Kashibai Navale Medical College to evaluate MCQs and to develop valid pool 
of MCQs

Materials and methods: 60 students of VII semester MBBS (Ophthalmology) appeared for an internal assessment in 
June 2015. 20 items were analyzed for Difficulty index, Discrimination index and Distractor efficiency.

Results: After statistical analysis of data, it was observed that Difficulty index i.e. ‘p’ value of analyzed MCQs ranged 
from 5% (lowest) to 95% (Highest) & Discriminative index i.e. ‘d’ value ranged from - 0.2 (lowest) to 0.65 (Highest). To-
tal 35% items were in acceptable range of difficulty level (‘p’ value 30 – 70%), 50% items were easy & 15 % items were 
difficult. Discrimination index of 30% items was excellent (d value>0.35), while 15% items were having poor discrimina-
tive power.  Distractor Efficiency (DE) of 20% items was 66.6% whereas 50% items had 0% DE. 

Conclusion: Item Analysis is simple procedure for evaluation of validity & reliability of MCQs thus improving its quality 
thereby strengthing the question bank.

Introduction: 
Assessment of medical undergraduate students gives insight 
about their knowledge and competencies. MCQs are being 
increasingly used in such assessments.  Selection of quality 
MCQs is necessary to assess the knowledge of the students 
& to differentiate the students of different abilities in correct 
manner.MCQs are used as reliable tool to evaluate learning 
performance of the students and it can assess cognitive, af-
fective as well as psychomotor domain1, 2. Item analysis ena-
bles identifying good MCQs based on difficulty index (DIF I) 
also denoted by FV (facility value) or P-value, discrimination 
index (DI), and distractor efficiency (DE).3,4It is a valuable yet 
relatively simple procedure performed after the examination 
that provides information regarding the reliability and valid-
ity of a test5. Item analysis examines student’s responses to 
individual test item, assesses the quality of those items & 
helps to improve/revise the items & the test.

Materials & Methods: 
60 students of VII semester MBBS (Ophthalmology) appeared 
for an internal assessment in June 2015.   The examination 
consisted of MCQs, SAQs & LAQs. There were 20 ‘single 
response type’ MCQs. Half an hour was allotted to solve 20 
MCQs and 0.5 marks were allotted for each MCQ. There was 
no negative marking for wrong answers.  All MCQs had sin-
gle stem with four options including one correct answer (key) 
& other three were incorrect alternatives (distractors). Each 
item was analyzed for Difficulty Index (Dif I), Discrimination In-
dex (DI) and Distractor Efficiency (DE). Data obtained was en-
tered in MS Excel & analyzed. Total score of 60 students was 
arranged in descending order & total numbers of students 
were divided into three groups. One group consisting of 1/3 
of total students with higher marks and labeled as students 

of higher ability (H) & 2nd group consisting of 1/3 of total stu-
dents with low marks labeled as students of low ability (L). 
Middle 1/3 (20 students) were not considered in the study. 
Total 20 MCQs with 60 distractor were analyzed & based on 
this data various indices like difficulty index discrimination in-
dex and distractor efficiency were calculated with the follow-
ing formulae1, 6, 7. 

Difficulty index (DIF I) =   X100   
Here: N = total no of students in high & low group 
H= no. of students answering correctly in high group 
L= no. of students answering correctly in low group
Difficulty index
30-70 = Acceptable
< 30 = Difficult
>70  = Easy 

DIF I describes the percentage of students who answered 
the item correctly and ranges between 0 and 100%8. DIF I 
is a misnomer as bigger is the value of DIF I, easier is the 
item and vice versa; hence, it is also called as ease index9. 

Discrimination index (DI) =  
Discrimination index  
0.35 and over: Excellent question 
0.20 to 0.34 : Good question 
>0 to 0.20 : Acceptable question 
0 : Cannot discriminate 
<0 :Poor question 

Here: N = total no of students in high & low group 
H= no. of students answering correctly in high group 
L= no. of students answering correctly in low group



124  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 6 | Issue : 3 | March 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50ReseaRch PaPeR

DI is the ability of an item to differentiate between stu-
dents of higher and lower abilities and ranges between 0 
and 1. Higher the value of DI, item is more able to dis-
criminate between students of higher and lower abilities. 
DI of 1 is ideal as it refers to an item which perfectly dis-
criminates between students of lower and higher abili-
ties10. There are instances when the value of DI can be 
<0 (negative DI) which simply means that the students of 
lower ability answer more correctly than those with higher 
ability. Such situations though undesirable, happen due to 
complex nature of item making it possible for students of 
lower ability to select correct response without any real un-
derstanding. Here a student of lower ability by guess, se-
lects correct response; while a good student suspicious of 
an easy question, takes harder path to solve and end up 
to be less successful4.

An item contains a stem and four options including one 
correct (key) and three incorrect (distractor) alternatives4, 8. 
Here, non functional distractor (NFD) in an item is option 
(s) (other than key) selected by <5% of students; alterna-
tively functional or effective distractors are those selected 
by 5% or more participants 9, 10. DE is determined for each 
item on the basis of the number of NFDs in it and ranges 
from 0 to 100%. If an item contains three, two, one or nil 
NFDs then DE will be 0, 33.3, 66.6, and 100%, respective-
ly9. 

Results:
Table1:
Analysis of items according to Difficulty Index (p value)

Difficulty Index

‘p’ value
Analysis of item Total number of items

<30% Difficult 3 (15%)

30-70% Acceptable 7 (35%)

>70% Easy 10 (50%)

Table 2:
Analysis of item according to Discrimination Index (d 
value)
Discrimination 
Index (d)

Discrimination 
Power

Total number of 
items

≥0.35 Excellent 6 (30%)
0.2 to 0.34 Good 4 (20%)
>0 to 0.2 Acceptable 6 (30%)
0 Can’t discriminate 1 (5%)
<0 Poor 3 (15%)

Table 3:
Analysis of items according to Distractor Efficiency 

Items with 0 NFD

DE=100%

Items with 1 
NFD

DE=66.6%

Items with 2 
NFD

DE=33.3%

Items with 3 
NFD

DE=0%

0 (0%) 4 (20%) 6 (30%) 10 (50%)
NFD= Non-functional distractor

Discussion: 
Various methods of assessments are used for evaluation 
of medical students, one of which is multiple choice ques-
tions (item) .MCQs can assess cognitive, affective as well 
as psychomotor   domain of the students. It is preferred 
methods over others because of objectivity, elimination of 
assessor bias and wide coverage of the subject.  Item anal-
ysis is a valuable procedure in providing information re-
garding reliability & validity of an item by calculating diffi-
culty index, discrimination index and distractor efficiency3, 4. 
This is because if the MCQ is flawed then it itself becomes 

distracting and assessment can be false, thus helps in dif-
ferentiating good MCQs from bad MCQs. It also helps to 
revise / store or discard & to develop pool of valid MCQs3, 

10, 11.

In the present study, after analysis of data, it was observed 
that DIF I (p value) of MCQs ranged from 5% (L) – 95% 
(H).The mean of DIF I in this study was 61.75±28.20. DIF I 
of 7(35%) items was in acceptable range (30 – 70%). Oth-
ers had proposed this range as 41 -60%(11). 10(50%) were 
easy items with DIF I value of >70% and only 3(15%) items 
were difficult with p value of <30% which corresponded 
with other studies where mean of DIF I was 39.4 ± 21.4 
12, 52.53 ± 20.596 One study showed that 62% items had 
p value (30-70%), 23 % were too easy (p >70%) and 15% 
were too difficult (p<30%) 6. 

On reviewing easy items, it was found that they were from 
‘must know ‘ portion but the distractors given in these 
items were mostly nonfunctional distractors, so these items 
were revised, nonfunctional distractors were replaced by 
functional distractors and then added to question bank. 
It is advisable to place easy items at the beginning of the 
paper so as to boost the confidence of overall students 
and taken as warm up questions. Difficult items were used 
to select toppers.

DI of an item indicates its ability to differentiate between 
students of higher and lower abilities. It is obvious that a 
question which is either too difficult (done wrongly by eve-
ryone) or too easy (attempted correctly by everyone) will 
have nil to poor DI. Value of DI normally ranges between 
0 and 1.

Mean DI in present study was 61.75±28.20. Total 6(30%) 
items had excellent discrimination power (≥0.35). Items 
with good discriminative power were 4(20%) while 6(30%) 
items were in acceptable range. Discriminative power of 
1(5%) item was non-discriminative (DE=0) while 3(15%) 
items were having poor discriminative power or negative 
discriminative power. These findings corresponded with 
earlier studies which revealed 40% items with DI >0.35, 
42% with DI between 0.2 and 0.34 and 18% with DI < 
0.207. Another study showed 29% items with DI>0.4%, 
46% items with DI between 0.2-0.39 and 21 % items with 
DI < 0.1913. Si - Mui et al showed that items with good 
discriminating potential tend to be moderately difficult 
items14. The relationship between Dif I and DI is not lin-
ear, but predicted as dome shaped6, 15. For easy items, dis-
crimination may be poor. This is because both, high and 
low achievers can answer correctly. Items with very high 
discrimination index are given in Entrance exams, in which 
main purpose of test is to select only few good students 
from many. Items with negative DI are not only useless, 
but actually serve to decrease the validity of the test4 and 
should be removed from question bank. Some studies 
have shown negative DI in 20% 12 and 4% 9 items. In pre-
sent study, 3(15%) items were having poor discriminative 
power or negative discriminative power.  These 3 items 
were having more nonfunctional distractors which were 
replaced by functional distractors and added to question 
bank.

Most difficult task in formatting good quality MCQs is writ-
ing appropriate options to the correct answer. A distrac-
tor analysis gives an opportunity to study the responses 
made by students on each alternative of the item. NFDs 
should be removed from the item or be replaced with a 
more plausible option16. Analysis of the distractors (incor-
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rect alternatives) is done to determine their relative useful-
ness in each item. Items need to be modified if students 
consistently fail to select certain distractors. Such alterna-
tives are probably implausible and therefore of little use as 
decoys4. Therefore, designing of plausible distractors and 
reducing the NFDs is important aspect for framing quality 
MCQs15. More NFD in an item increases DIF I (makes item 
easy) and reduces DE, conversely item with more function-
ing distractors decreases DIF I (makes item difficult) and in-
creases DE. Higher the DE more difficult the question and 
vice versa, which ultimately relies on presence/absence of 
NFDs in an item. 

In the present study, there were total 60 distractors, out 
of which 27(45%) were non-functional distractors and 
14(23.33%) were functional distractors and 19(31.66%) 
distractors had nil response. On the basis of number of 
NFDs, items with DE 66.6% were 4(20%), items with DE 
33.3% were 6(30%) and items with DE 0 were 10(50%). 
No items were having DE of 100%. Mehta G et al have 
shown, in their study, with fifty MCQs, having150 distrac-
tors, 53(35.33%) were found to be NFDs, 28(18.66%) were 
functional distractors and 69(46.01%) distractors had nil re-
sponse. The number of items having NFDs was found to 
be 33(66%). On the basis of number of NFDs, items with 
DE 66.6% were 18(54.4%), items with DE 33.3% were 
9(27.27%) and items with DE as 0 were 6(18.18%). The re-
maining 17 items with three functional distractors had DE 
as 100%17. Gajjar et al have shown that, in a total of 150 
distractors, 133(89.6%) were functional distractors, and 
17(11.4%) were NFDs. Items with NFDs were 15(30%) out 
of which 13items had DE of 66.6% and 2 items had DE 
of 33.33%12. Students’ performance depends on how dis-
tractors are designed. Analysis of the distractors, identifies 
their errors, so that they may be revised, replaced or re-
moved18.

Conclusion: 
Item Analysis is simple procedure for evaluation of validity 
& reliability of MCQs. Item analysis and storage of MCQs 
with their indices provides opportunity for an examiner to 
select MCQs of appropriate difficulty level as per the need 
of assessment and decide their placement in the question 
paper. MCQs are preferred method of objective assess-
ment of the students as it covers wide area of the sub-
ject in a short period of time. Therefore selection of good 
MCQs can judge knowledge of the students. 
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