
J Islamabad Med Dental Coll 2022  20 

Open Access  

 
Determination of Difficulty Index in End of Block Examinations of 

Preclinical Undergraduate Medical Students  

Ifra Saeed1, Arsalan Manzoor Mughal2, Sidra Hamid3, Tehmina Qamar4, Ayesha Yousaf5, Aneela jamil6 

1,2,5Associate Professor of Anatomy, Rawalpindi Medical University 
3Assistant Professor of Physiology, Rawalpindi Medical University 

4,6Associate Professor of Biochemistry, Rawalpindi Medical University 

A B S T R A C T  

Background: Multiple Choice Questions (MCQs) are considered a good choice for undergraduate formative 
assessment as they have higher reliability and are generally feasible. The objective of this study was to evaluate the 
difficulty index of Multiple-Choice Questions in the end of block examination of preclinical undergraduate medical 
students at Rawalpindi Medical University. 
Methodology: This descriptive cross-sectional study was conducted at Rawalpindi Medical University. End of Block 
assessment data was collected from the Department of Medical Education, RMU for first-year and second-year 
MBBS comprising of 60 MCQs for each year. The difficulty index of the total 120 MCQs was calculated after entering 
data in MS Excel. Data was then entered in SPSS version 24. Means and standard deviations of Difficulty indices were 
calculated and compared between first-year and second-year students by independent samples students t-test and 
between subjects by ANOVA.  
Results: Out of 120 Multiple Choice Items analyzed, in the first year MBBS block exam, 30% were easy, 65% were 
acceptable and 5% were difficult. In the second year MBBS block exam, 36.67% were easy, 56.67% were acceptable 
and 6.67% were difficult. There was no significant difference (p=0.986) between the mean difficulty index of first-
year MBBS students and second-year MBBS students. However, the mean difficulty index was highest in physiology 
(66.53 ± 16.262) followed by biochemistry (64.36 ± 16.756) and anatomy (54.80 ± 17.665), and the mean difference 
between the subjects was statistically significant (p=0.005). The mean difficulty index in first-year MBBS students 
was highest for Biochemistry followed by Physiology and Anatomy. In second-year MBBS students, the mean 
difficulty index was highest in Physiology followed by Biochemistry and Anatomy. 
Conclusion: The difficulty index of Anatomy MCQs was lower indicating that the students find them more difficult 
than the other two subjects i.e., Physiology and Biochemistry in the first two years of their undergraduate medical 
studies.  
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I n t r o d u c t i o n  
Assessment is an essential component of the 

education cycle. Formative assessment which is 

done during a training program is intended to 

provide feedback to the students regarding their  

 

knowledge base.1 It also provides feedback to the 

educator to evaluate the efficacy of teaching and 

training.2 The best assessment method must meet 

five criteria which include reliability, validity, 
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acceptability, feasibility, and educational impacts on 

learning and practice.3 

Multiple Choice Questions (MCQs) are considered a 

good choice for undergraduate formative 

assessment as they have higher reliability due to  

greater number of items and are generally feasible 

and acceptable to both the students and 

assessors.4,5 However, the reliability and validity of 

this form of assessment can be compromised if the 

MCQs are overly complex, out of course, or beyond 

the level of the learner.6 Post hoc evaluation of 

MCQs involves various measures to ensure the 

quality of assessment.7 One of these measures is the 

Difficulty index which can inform the assessor how 

easy or difficult the questions were for the 

examinees.8 

At Rawalpindi Medical University, each 

undergraduate class has approximately three 

hundred and sixty students. They undergo end of 

block formative exams after every block. Each block 

exam has a multiple choice and short answer 

component which is designed by subject specialist.   

Each MCQ has a single stem with five options 

including one correct answer and four distractors 

and carries one mark. Maximum marks in MCQ 

assessment are 60 and the minimum is zero, with no 

negative marking. 

As there is no current study on the difficulty index of 

MCQs in our local context especially preclinical 

undergraduate medical students, our objective in 

this study was to evaluate the degree of difficulty of 

MCQs at the end of the block examination by 

analyzing the post hoc difficulty index. This will help 

the medical educationists in developing better 

guidelines and recommendations for end of block 

assessments. 

M e t h o d o l o g y  
This descriptive cross-sectional study was conducted 

at Rawalpindi Medical University. A single block 

assessment was selected for each year. Each block 

assessment comprised of 60 MCQ. A total of 

120MCQs (60 for first year and 60 for second year). 

The results of both papers were ranked in 

descending order, from highest to lowest marks. 

Then they were divided into quartiles. The Upper 

quartile (high score group) and lower quartile (low 

score group) were selected for analysis. Papers with 

average scores (middle quartiles) were excluded 

from the study. Data was entered into Microsoft 

Excel and the Difficulty Index (DIF) of each item was 

calculated using the following formula, 

                            DIF= [(H+L)/N] × 100 

Where H is the number of students who gave correct 

options in the high score group, L is the number of 

students who gave correct options in the low score 

group, N is the total number of students in both 

groups. Results were interpreted as Difficult 

(DIF<30%), Acceptable (DIF 30-70%), and Easy (DIF 

>70%). For analysis, the data was entered in SPSS 

version 24. Means and standard deviations of 

Difficulty indices were calculated and compared 

between first-year and second-year students by 

independent samples student t-test and between 

subjects by ANOVA.  

R e s u l t s   
Out of 120 Multiple Choice Items analyzed, in the 

first year MBBS block exam, 18 items (30%) were 

easy, 39 items (65%) were acceptable and 3 items 

(5%) were difficult. In the second year MBBS block 

exam, 22 items (36.67%) were easy, 34 items 

(56.67%) were acceptable and 4 items (6.67%) were 

difficult.  

There was no significant difference (p=0.986) 

between the mean difficulty index of first and 

second-year MBBS students. (Table-I) 

 

Table-I: Comparison of Mean and Standard Deviation of 

Difficulty Index in First and Second Year MBBS Students 

by Independent Samples t-test 

Year N Mean ± SD P value 

First Year 
MBBS 

60 61.93 ± 
16.329 

0.986 

Second 
Year MBBS 

60 61.87 ± 
18.784 
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There was a significant statistical difference 

(p=0.005) between the mean difficulty index of 

questions of various subjects for both classes. The 

mean difficulty index was highest in Physiology 

followed by Biochemistry and Anatomy. (Table-II) 

 

Table-II: Comparison of Mean and Standard Deviation of 

Difficulty Index of MCQs of different subjects by ANOVA 

 N Mean ± SD P-Value 

Anatomy 40 54.80 ± 17.665 0.005 

Physiology 40 66.53 ± 16.262 

Biochemist
ry 

40 64.36 ± 16.756 

Total 120 61.90 ± 17.525 

 

The mean difficulty index in first-year MBBS 

students was highest for Biochemistry followed by 

Physiology and Anatomy. Among second-year MBBS 

students, the mean difficulty index was highest in 

Physiology followed by Biochemistry and Anatomy. 

(Figure-II) 

 

Figure-II: Bar Graph for comparison of Mean Difficulty 

Index in various subjects in First and Second Year MBBS 

students 

 
 

D i s c u s s i o n   
Assessment in education has a key role in evaluating 

whether the goals of instruction are achieved.4 

Multiple Choice Questions are a frequently used tool 

for formative assessment of undergraduate medical 

students due to their high reliability compared to 

other assessment tools.9 Post hoc difficulty analysis 

of MCQs can give us an insight into how easy or 

difficult the questions are for the students.10 

For our undergraduate medical students, most of 

the items were of appropriate difficulty. The 

percentage of easy items was more than the difficult 

ones. Ideally, most MCQs should have an 

appropriate difficulty which is noted in our block 

exams both for first and second-year students.11,12 In 

current practice for the block exams, no method of 

standard setting is used which could be a reason of 

this finding. Other studies have also reported the 

average difficulty of MCQs in undergraduate medical 

assessments.13 According to a similar study 

conducted by Thompson AR and Giffin BF, there was 

no significant difference in the mean difficulty index 

on items between the first year and second-year 

MBBS students which indicates similar findings in 

both years.14 

Overall, the items of Anatomy were the most 

difficult followed by Physiology and Biochemistry. In 

the first year MBBS block exam, Biochemistry items 

were the easier and in the second year MBBS block 

exam Physiology questions were easier compared to 

the other subjects. Anatomy is generally reported to 

be a difficult subject for undergraduate medical 

students.15 Areas such as Pelvis and Neuroanatomy 

are reported to be particularly challenging.16 Due to 

the extensive nature of the subject comprising of 

various domains such as Embryology, Histology, and 

Gross Anatomy, it is more extensive and complex for 

undergraduate medical students compared to the 

other two subjects. 17 

As our curriculum progresses into integration 

between subjects, the threat remains that students 

will focus less on difficult subjects such as Anatomy 

and will gravitate towards spending more time on 

easier subjects such as Physiology and Biochemistry 

to pass their examinations. This may result in less 
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retention of the subject over the course of MBBS 

program in the integrated modular curriculum.18,19  

Multicenter studies are required to see if a similar 

pattern of difficulty is observed in other medical 

institutes of the region. Follow-up qualitative 

studies can further give insight into the key areas 

which our undergraduate medical students find 

difficult and appropriate academic interventions can 

be planned to address them. 

This is the first study on item analysis of 

undergraduate end of block examinations at 

Rawalpindi Medical University. Due to lack of optical 

mechanical scanner, other item analysis indices i.e 

Reliability coefficient, Discrimination index and 

Distractor analysis could not be performed which 

would give more information about the quality of 

these assessments. 

C o n c l u s i o n  
The MCQs in Anatomy were more difficult than the 

other two subjects i.e., Physiology and Biochemistry 

in the first two years of undergraduate medical 

studies in the MBBS program. In future, mixed-

method studies are recommended to determine the 

reasons and devise strategies to improve 

assessment in this subject. 
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