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INTRODUCTION 
Assessment refers to any formal or purported action to obtain 

1information about the competence and performance of a student.  It is 
considered a major curricular component, at par with educational 
objectives and learning experiences. Objectivizing assessment is 
important in the education system, both for summative and formative 
purposes. One method of achieving this purpose is the widespread use 

2of objective written items, Multiple Choice Questions (MCQs).  
Multiple choice questions are being increasingly used in almost every 
kind of examination. The Competency-Based Medical curriculum 
(CBME -2019 onwards) by the National Medical Commission 
(NMC), has introduced MCQs (Multiple Choice Questions) for both 
summative and formative assessment in the curriculum for 
undergraduate (MBBS) students. MCQs shall be accorded weightage 

3of not more than 20% of the total theory marks.    With frequent usage, 
the importance of item analysis for question banking has emerged and 
is used for creating a viable bank of MCQs. Item analysis is the process 
of analyzing the performance of a multiple-choice item after it has 

4appeared in question paper.  The main purpose of item analysis is to 
determine whether the item is of appropriate level of difculty or is it 
capable of discriminating between the knowledgeable and ill-
informed students. Item analysis is also useful to get feedback on the 

2 functionality of alternatives to the correct responses in the item. The 
aim of this study was to analyze the quality of items (MCQ's) having 
good difculty and discrimination indices with their distractor 
efciency for question banking & their effective usage in assessment.  

MATERIAL & METHOD
This cross-sectional study was conducted in the Department of 
Pathology as a part of the internal assessment. Pre-validation of the 
paper was done by all the faculty members of the department before the 
assessment. A total of 120, second year MBBS students took MCQ's 
test comprising 80 questions with a single best response. There was no 
negative marking and the time allotted was 90 minutes. Each MCQ 
was having a single stem with four options comprising one correct 
answer and three distractors (incorrect answers). Each MCQ was 
assigned one mark. The maximum marks possible to score were 80 and 

the minimum was zero. Post validation of the paper was done by item 
analysis. The scores of all the students were arranged in order of merit 
in decreasing order. The upper one-third (n=40) of students were 
considered high achievers and the lower one-third (n=40) were low 
achievers. Paper with average scores, middle third (n=40) was 
excluded from the study. Each item was analyzed for difculty index 
(Dif I), discrimination index (DI), and distractor efciency (DE). The 
difculty index or P value was determined using the formula Dif I = H 
+ L/N ×100. Dif I represents the difculty index, H represents the 
number of students answering the item correctly in the high achieving 
group, and L represents the number of students answering the item 
correctly in the low achieving group. N represents the total number of 
students in the two groups (including non-responders). The 
discrimination index was calculated by the formula DI=H-L/N x 2 
where the symbols H, L and N represent the same values as mentioned 
before.  

Items with a Difculty Index (Dif I) between 30-70% are considered 
acceptable, those with values over 70% & below 30% are very easy & 
difcult respectively. Likewise, the items with a discrimination index 
between 0.25 to 0.35 are good, those with more than 0.35 are excellent 
and those with values below 0.2 are poor discriminators. Negative 

2,4discrimination indicates a defective item or wrong key answer.

An item contains a stem and four options including one correct (key) 
and three incorrect (distractor) alternatives. Nonfunctional distractor 
(NFD) in an item is the option, other than the key selected by <5% of 
students, and functional or effective distractor is the option selected by 
5% or more students. DE ranges from 0% to 100%. If an item contains 
three or two or one or nil NFDs, then DE would be 0, 33.3%, 66.6%, 
and 100%, respectively. 

Statistical Analysis
The data are reported as a percentage and mean plus or minus standard 
deviation (SD) of n items. The relationship between the Dif I and DI 
values for all items was determined using Pearson correlation analysis 
using SPSS 20.0 
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RESULT 
A total of 120 students gave the test consisting of 80 MCQs. As seen in 
Table 1, the mean difculty index was 40.10% while the mean 
discrimination index was 0.21. The distribution between difculty 
indices (range 6.25–97.50) and discrimination indices (range -
0.125–0.5) in all 80 MCQ items were analyzed. 

A total of 80 items had 240 distractors. Amongst these, 20 (8.3%) were 
Non-functional distractors (NFDs), 220 (91.7%) were functional 
distractors (FD). Mean distractor efciency was 91.65 ± 18.00 and 
distribution range from 0% to 100% [Table 2]. Out of the total of 80 
items, difculty indices of 7.5% (06) of MCQ items were easy (Dif I > 
70%), about 25% (20) were difcult (< 30%) and the remaining 67.5% 
(54) of the items were within an acceptable range (30–70%) (Table 3). 
The discrimination indices (DI) for 80 items showed 30% (24) of the 
items with poor discrimination power (<0.2), and 16.25% (13) of the 
items exhibited excellent discrimination (>0.35). The remaining 46.25 
% were acceptable and good (0.2 to 0.35) [Table 4]. The discrimination 
index showed inconsequentially positive correlation with difculty 
index (r = 0.217, P = 0.053). The maximum discrimination was 
observed in the acceptable range (P = 30–70%).

DISCUSSION 
Item analysis is a process that examines student responses to individual 
test items (questions) to assess the quality of those items and of the 

5test.  It is especially valuable in improving items that will be used again 
in later tests, but it can also be used to eliminate ambiguous or 
misleading items in a single test administration. MCQs have 
limitations of psychomotor & affective domains not being assessed 
though it assesses the cognitive domain of learning with higher order 

6,7thinking.

Few authors termed Diff I as facility value indicated by the symbol 'P'. 
But it is a misnomer, as more is the Diff I, easier is the item, and vice 

1,2 5versa.   In a study conducted by Rao C et al  on 120 students of 
pathology for 40 MCQs, mean Dif I 50.16± 16.15 was reported. Out of 
40 items, 34 (85%) of the items were within accepted range (Dif I=30-
70%), 2 (5%) were easy (Dif I=>70%), 4 (10%) items were difcult 

8 th(Dif I=<30%). Item analysis done by Shahid R et al  on 336 4  MBBS 
students in Pathology for 50 MCQs, 20(40%) items was moderately 
difcult (25-75%), 30 (60%) Items were easy (>75%) with 0 items 

9difcult (<25%). The study reported by Mahjabeen W et al  showed 
Mean Dif I of 58.74 ± 14.39. They conducted the test on 110 pathology 
students with 65 MCQs.  53 (81%) items were in an acceptable range, 
11(17%) were too easy, and 1(2%) was difcult. In another study done 

10by Kaur et al  on 150 students in Pharmacology for 50 MCQ mean Dif 
I was 59.18 ± 15.14. The 'P' value of 38 (76%) items were in the 
acceptable range (30-70%), 11(22%) items were easy (> 70%) and 
1(2%) item was too difcult (<30%). The study conducted by Patil and 

11Patil  on 100 MBBS students of medicine for 100 MCQs, showed a 
mean Dif I of 48.90 ± 13.72 was reported. In this study, the Dif I of 60 
(47%) items was in the acceptable range (30–70%), 18 (18%) items 
were too easy ( > 70%), and 22 (35%) items were too difcult (< 30%). 
Our study ndings correspond with the study done by Patil and Patil 
having a mean Dif I of 40.10±17.90.  The Dif I of 54 (67.5%)items was 
in acceptable range (30-70%), 6(7.5%) items were too easy (<70%) 
and 20 (25%) items were too difcult (<30%). Too difcult items ( ≤ 
30%) can lead to deated scores, while the easy items (> 70%) may 

12,13result in inated scores and a decline in motivation.  Items with high 
Dif I (>70%) should be placed either at the start of the test as 
“warm-up” questions to enhance the condence of students or 
removed, similarly difcult items (<30%) should be either revised or 

10,14  removed altogether. In our study 20 items were too difcult and 
removed from the list. Items that were too easy were 06 and these were 
revised and kept for subsequent use along with items within the 
acceptable range.

The discrimination Index of an item indicates its ability to differentiate 
between students of higher and lower abilities. It is apparent that a 

12question that is either too difcult or too easy will have nil or poor DI.  
5In a study by Rao et al  out of 40 item, 24 (60%) item were excellent (DI 

>0.4), 4 (10%) items were good (DI= 0.3-0.39), 6 (15%) items were 
acceptable (DI=0.2-0.29) and 6 (15%) items were poor (DI <0-0.19). 

9Mahjabeen W et al  study showed Mean DI of 0.35 ± 0.16 with 15 
(23%), 5 (8%), and 11(17%) items that demonstrated good, acceptable, 

10and poor discrimination respectively. Study reported by Kaur et al  
showed mean DI of 0.37 ± 0.15 with 7 (14%) items were poor (DI < 
0.2), 12 (24%) items had DI ≥ 0.20 and ≤0.35(good), and 31 (62%) 
items had DI > 0.35(excellent). In an item analysis study by Patil and 

11Patil,  24 item had DI < 0.2 (poor), 45 had good DI (≥ 0.20 and ≤ 0.35), 
8and 31 had excellent DI (> 0.35). In a study done by Shahid R et al  

(with 50 MCQ) showed mean DI of 0.27 ± 0.14 with 19 (38%) items 
showing poor DI, 17 (34%) items showing good DI, and 14(28%) 
items showing excellent DI. The present study ndings with 80 MCQ 
were similar to this study and showed mean DI of 0.21 ± 0.14 with 24 
(30%) items having poor, 37 (46%) items having good, and 13(16%) 
items having excellent DI. The mean DI in the present study (0.21 ± 
0.14) was less than the acceptable cut-off points of 0.25 because 06 out 
of 80 items had negative (less than zero) DI. The study by Gajjar S et 

12al  had a Mean DI of 0.14 ± 0.19 with 10 out of 50 negative DI. Another 
14study by Hingorjo & Jaleel F  had 2 out of 50 items with negative DI.  

In our study, six items with negative DI were discarded because of the 
ambiguity since lower ability students answer questions correctly than 
those with the higher ability & tend to decrease the validity of the test. 

Analysis of distractors is done to determine their usefulness in each 
item. Designing reasonable distractors & reducing NFDs is an 

12important aspect of preparing MCQs.  The Study conducted by 
15Kumar D et al,  for 90 items with a total of 270 distractors, 198 (73%) 

were functional distractors (FDs) and 72 (27%) were Non-functional 
distractors (NFDs). Of all items, two (2%) items had poor distractor 
effectiveness (DE) (0%), eight (9%) had moderate DE (33.3%), 50 
(56%) had good DE (66.6%) and remaining 30 (33%) had excellent DE 

5(100%). In a study of item analysis by Rao et al,  a total of 40 items with 
120 distractors, mean DE  was 89.99 ± 24.426. Out of 120 distractors, 

10 6 (5%) were NFDs, 114 (95%) were FDs. The study by Kaur et al
reported 150 distractors for 50 MCQ. The mean DE was 83.98 ± 24.52 
with 123 FDs and 27 NFDs. Items with no NFDs were 31. More NFDs 
in an item result in an increase in Diff I (easy item) and reduce DE, 
similarly item with more FDs decreases Diff I (difcult item) and 
increases DE.  Our study showed Mean DE of 91.65± 18, with 220 
(91.66%) FDs, 20 (8.33%) NFDs. So, Items with acceptable/ideal Diff 
I, the NFDs was modied and kept for future test assessment. 

Table 1. Range, Mean & Standard Deviation Of Difficult, 
Discrimination Indices & Distractor Efficiency

Table 2. Distractors And Categorization Of MCQS According To 
Distractor Efficiency (DE)

Table 3: Interpretation Of Difficulty Index Of MCQ Items (n=80)

Table 4. Interpretation Of Discrimination Index Of MCQ Items 
(n=80)
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 N Range Mean Std. Deviation
Difculty Index 80 6.25 - 97.50 40.10 17.90
Discrimination Index 80 -0.125 - 0.50 0.21 0.14
Distractor Efciency 80 0 – 100 91.65 18.00

Parameter Number (%)
Total MCQ 80
Total Distractors 240
Functional distractors 220 (91.66%)
Non functional distractors (NFD) 20 (8.33%)
Items with 0 NFD 63 (78.75%)
Items with 1 NFD 15 (18.75%)
Items with 2 NFD 1 (1.25%)
Items with 3 NFD 1 (1.255 %)
Mean DE 91.65 ± 18.00
Range 0% -100%

Cut off point Interpretation Items (N=80) & 
Percentage 

Action 

30-70% Acceptable 54 (67.5%) Store 
 >70% Very easy 06 (7.5%) Revise 
<30% Difcult 20 (25%) Revise /Discard 

Cut off points Interpretation Percentage Action 

0.25-0.35 Good 37 (46.25 %) Store 

>0.35 Excellent 13 (16.25 %) Store 

<0.2 Poor 24 (30 %) Discard 

Negative 06 (7.5 %) Discard 



CONCLUSION  
The item analysis is an effective procedure to evaluate the reliability 
and validity of an item. The difculty index, discrimination index, 
distractor efciency, and their interrelationship are used to analyse the 
items. Items with the acceptable range of difculty index with 
excellent discrimination power and maximum DE (100%) will be kept 
as viable question banks & utilized for a further assessment test. Items 
with poor & negative discrimination are discarded. Items analyzed in 
the study were neither too easy nor too difcult (mean Dif I = 
40.10±17.90) which is acceptable, but the overall DI was 0.21. 
Therefore, items were acceptably difcult but were poor at 
differentiating higher and lower ability students. DI was poor due to 
the 06 (7.5%) items with negative DI. Items with negative DI and 
NFDs will decrease the validity of the test & must be removed from the 
future assessment
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