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Introduction :

“Multiple Choice Questions (MCQs)” is a common 

practice to assess the knowledge of the MBBS 

students as a class room exam and even as an 

entrance test for post graduation. It made up of a 

question and a set of options. Each question has only 

one correct answer and usually, right answer gets set 

number of marks towards total marks while wrong 

answer earns nothing or it will be penalized, to 
[1,2]

discourage guessing.

MCQs are superior over the written exam as, (1) it 

can be scored rapidly and (2) it provides quick result 

(3) it is proved efficient to assess the knowledge of 
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Abstract : 

Introduction : Single best answer MCQs (Multiple Choice Questions) are becoming a popular  form of 

formative as well as summative assessment in educational institutes, not only but including medical field. 

Formation of MCQs with appropriate level of difficulty and excellent level of discrimination power is a huge 

task and failing in it, results in failure of test and by that we end up with poor discrimination among high and 

low performing students.  Difficulty index (p-value) and Discrimination Indices (DI) are  tools that enable us 

to choose appropriate MCQs while planning the assessment of students. Method : The cross-sectional study 

was conducted in the department of Community Medicine of Government Medical College, Surat in June-

July 2016, with 103 medical students of third year. As a routine practice formative assessment was planned 

with 40 MCQs, each have 4 options with one single best response as a key answer. The MCQs were 

analyzedfor difficulty index, discrimination index. Result : Analyzed item with p-value and DI showed half 

of the items were at appropriate difficulty level (p-value between 30% - 70%), with excellent discrimination 

power (>0.24) and substantial proportion of item had poor discrimination ability. Two items found to have 

negative discrimination value while another two had zero discrimination power. Conclusion : Item analysis 

is an excellent tool that help us in formation of proper MCQs that have average Difficulty Index (DIF) with 

excellent Discrimination Index (DI). Poorly formed MCQs should be revised or discarded for future 

assessment.

Key words: Difficulty index, Discrimination index, Item analysis, MCQs

large number of students together and (4) it is also 

possible to test the candidates at the desired level of 
[3]difficulty by varying the difficulty of questions.  

Written test has lots of drawback like; (1) 

handwriting of students is not neat and clean (2) way 

of presentation of students has lots of differences (3) 

supplementary use is very high as compared to MCQs 

to evaluate status of children's knowledge and (4) 

teachers' appreciation over written answer is quite 
[4]different.  Bloom's taxonomy also mention that well 

framed MCQs are able to access cognitive domains 

such as analysis, synthesis and application of 

knowledge, instead of just remembering isolated 
 [5]information.
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The purpose of MCQs is to differentiate students 

in to good and poor performing students. So it 

becomes utmost important that quality of MCQs is 

also maintained at high standard, because poorly 

framed MCQs may be confusing evaluation tools, and 
[6] 

it affects performance of high ability students. So, 

before giving MCQs for formative or summative 

assessment it is good to find out that; (1) How much 

are you sure that the MCQs are appropriate level of 

difficulty? (2) How will you know that the test 

efficiently separates between students who do well 

on the overall test and those who do not? 

The long term objective of this study was to frame 

good quality of MCQs to set up a question bank for 

reference in future. 

Method :

As a routine practice, formative assessment of 
rd103 students of 3  year part I MBBS was held in the 

subject of Community Medicine at the Department of 

Community Medicine, Government Medical College, 

Surat,Gujarat. There were 40 MCQs, each have 4 

options with one single best response as a key 

answer. One mark was awarded for each correct 

answer and there was no penalty (negative 

markings) for incorrect response. The time allotted 

was one minute for each MCQ. Students were 

instructed that any discussion or otherwise 

inappropriate communication between them was 

not accepted.  After the completion of exam, answer 

sheets were checked and data was entered in to excel 

sheet. Score of the students set in highest to lowest 

order. Afterward, the 27% of the students at the top 

and the 27% at the bottom were separated for the 

analysis, which was called high and low achieving 

students respectively.

[7 -9]Item Analysis was used to analyze:

• Difficulty index (DIF or p-value): It was also 

called ease index, and used to determine whether 

the item was of suitable level of difficulty for the 

batch of students tested. It ranges between 0 and 

100%. Difficulty index was a misnomer as bigger 

was the value, easier was the item and vice versa.

- p value = [(H + L)/N] × 100

Where, H - Correct response given by high 

performing students

L - Correct response given by low 

performing students

N - Total number of students in both 

groups

Interpretation of p-value as under:

• p-values> 70% - very simple questions.

• p-values< 30% - very hard items.

• p-value is between 30% to 70% - average items.

- Discrimination index (DI): It described the 

capability of a question to discriminate between 

students of good and poor performing. It ranged 

between 0 and 1. Higher the value of DI, question 

was more proficient to discriminate between 

students of higher and lower abilities.

- DI = 2 × [(H − L)/N]

Where, H - Correct response given by high 

performing students

L - Correct response given by low

performing students

N - Total number of students in both

groups

Interpretation of discrimination index was as under:

•  0.35 or higher - Excellent discrimination ability

• 0.25 to 0.34 - Good discrimination ability

• 0.15 to 0.24 - Marginal discrimination ability

• < 0.15 - poor items

Ethical consideration: ethical permission for the 

study was not taken from the institute. Our study was 

insight to change assessment of students and no any 

harmful technique was required to complete entire 

study.

Results :

A total of 103 students appeared in the formative 

assessment which consisted of 40 – single best 
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Table 1 : Descriptive analysis of 40 one-best answer MCQs

Table 2 : Difficulty index and discrimination index of the 40 one-best respond MCQs

Sr no  Item description Values  

1 Total number of students  103 

2 Total MCQs  40 

3 Minimum score obtained for correct answer  10 

4 Maximum score obtained for correct answer  33 

5 Total mean score achieved  23 ± 4.52  

6 Mean score of higher achieving students  28.5 ± 1.91  

7 Mean score of low achieving students  17.57 ± 2.42  

8 Mean of difficulty Index (DIF)  57.62 ± 25.14  

9 Mean of discrimination Index (DI)  0.27 ± 0.22  

Q. No.  p-value DI    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  
  

  

  

Q. No.  p-value DI  

1 34 0.39 21 52 0.54 

2 36 0.00 22 88 0.04 

3 61 0.50 23 39 0.00 

4 29 0.21 24 34 0.61 

5 71 0.36 25 82 0.36 

6 96 0.07 26 93 0.07 

7 41 0.6 27 57 0.25 

8 39 0.14 28 63 0.46 

9 14 0.21 29 41 0.61 

10 11 -0.07 30 80 0.32 

11 91 0.11 31 50 0.50 

12 57 0.57 32 84 0.11 

13 41 0.39 33 91 0.11 

14 63 0.32 34 16 0.04 

15 61 0.79 35 59 0.39 

16 64 0.21 36 91 0.11 

17 75 0.36 37 91 0.11 
18 16 0.25 38 59 0.46 

19 18 -0.29 39 88 0.11 

20 63 0.39 40 66 0.25 
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Difficulty index  No.  %  Action  

> 70% (too easy)  13 32.5 Revised/ Discard  

30% - 70% (average difficulty)  21 52.5 Store 

< 30% (too hard)  6 15 Revised/ Discard  

Total   40 100  - 

Discrimination Index  No %  Action  

≥ 0.35 (Excellent discrimination)  17 42.5 Store 

0.25 - 0.34 (Good discrimination)  5 12.5 Store 

0.15 - 0.24 (Marginal discrimination)  3 7.5 Revised/ Discard  

<0.15 (Poor discrimination)  15 37.5 Revised/ Discard  

Total  40 100  

 

Discrimination Index  
Difficulty Index  

too hard average  too easy 

D=< 0.00  2 (revise/ discard) 2 (revise/ discard) 0 (revise/ discard) 

0 < D < 35  4 (revise/ discard) 5 (store) 10 (revise/ discard) 

D>= 35  0  14 (store) 3 (store) 

Table 4 : Assessment of 40 MCQs based on Discrimination index

Table 5 : Inter-relationship of difficulty index and discrimination index for 40 one-best respond MCQs

Table 3 : Assessment of 40 MCQs based on Difficulty index

response from the subject of community medicine. 

Descriptive analysis for each item consist of range of 

correctness, mean score in upper, middle and lower 

group, mean of DIF and DI given in table 1.

(Table 2) The p-value and DI were calculated for 

each MCQ. Question no. 10 and 19 has negative 

discrimination value while question no. 2 and 23 has 

zero or no discrimination ability.

( The difficulty index was worked out and 

it showed that 52.5% of question had moderate or 

average difficulty index (30% - 70%). It also revealed 

that 15% of MCQs were too much hard while 32.5% 

MCQs were considered too easy. 

Out of 40 MCQs, 22 had excellent to good 

Table 3) 

(Table 4) 

discrimination ability, while 18 had marginal to poor 

discrimination ability.

The inter-relationship of the two index 

revealed that 22 (55%) items were 'perfect' having a 

p-value from 30 to 70, as well as a DI > 0.24.

Discussion :

One correct response out of many type of MCQ is 

most efficient tool for formative assessment of 

medical students; however this competence 

exclusively depends on quality of MCQ. Properly 

constructed multiple choice questions assess higher-

order cognitive processing of Bloom's taxonomy such 

as interpretation, synthesis and application of 

knowledge, instead of just testing recall of isolated 

(Table 5) 
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[5]facts. Poorly framed MCQs were not able to 

distinguish students who performed well from their 

counterpart and our test became a failure attempt. 

Item analysis is one of that tools that would protect us 

from that failure. Tarrent and Ware also validated 

that flawed MCQ items affected the performance of 

high-achieving students more than borderline 
[10]students.

In  the  present  study,  the  mean  p  value  was  

57.62 ± 25.10, which  was in the range of excellent  

level  of difficulty (p=30 to 70 %). Our finding was 

corroborative with that of Mukherjee P and Mehta G 

who reported mean p value of 61.92 and 63.06 
[11,12]

respectively.  However few studies have reported 
[13,14]lower mean p values.

DI is ability of item to distinguish between 

students of higher and lower abilities. Noteworthy, 

more difficult questions were answered incorrect by 

every student and too easy question answered 

correct by each student. So this type of questions has 

no discrimination power and we have to remove such 

type of questions from the test. Add to that, the 

question with negative discrimination index produce 

inverse result that it can be answer right by poor 

performing student and wrong by good performing 

student. Wrong answer key, vague framing of 

questions or generalized poor preparations of 

students are most responsible explanation for 

negative discrimination index. Further, item of 

having zero DI that means either it answered right by 

all or answered wrong by all, needs to be removed 

from assessment.

The mean DI found in this study was 0.27 ± 0.20 

which is considered practically well, yet considerable 

proportion of items (47.5%) had poor DI. Earlier 

studies of Mukherjee P and Hingorjo MR reported 

mean of DI 0.31 ± 0.27and 0.46 ± 0.08                
 [11, 15]respectively.  

One study in our literature reported lower mean 
[8]

DI of 0.14 ± 0.19. Items with DI > 0.35 were 42.5%, 

DI between 0.25 and 0.34 were 10%, DI 0.15 - 0.24 

were 10% and DI <0.15 were 37.5%, which shown 

that almost 47.5% of MCQ in our study need to be 

[15]revised. Earlier study of Hingorjo MR  reported, 

items with DI > 0.35 were 62%, DI between 0.25 and 

0.34 were 14%, DI 0.15 - 0.24 were 12% and DI <0.15 

were 12% (24% of MCQ need to be revised).Two 

items (4%) in our study had negative DI and two 

items (4%) had zero DI.Few studies reported higher 
[11,13,15]

proportion of negative DI.

We  found  22items  (44 % )  to  be  'ideal'  having  

a  good  p  value  (30  to  70%),  as  well  as  good  to 
[15]excellent DI (≥ 0.25). HingorjoMR  found 32 items 

(64%) as ideal having a p - value from 30 to 70, as well 

as a DI > 0.24.Other researchers have reported 24%, 
[11-13]30% and 46% items to be ideal in their studies. 

Conclusion :

Items analyzed in the study showed that half of 

the items in assessment tool had poor or marginal 

discrimination power and half items had average 

difficulty level with excellent discrimination 

index.Results from this study highlighted the 

importance of item analysis. Items having average 

difficulty and excellent discrimination should be 

incorporated into forthcoming tests. This would also 

improve the general test score and appropriately 

discriminate among the students
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