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INTRODUCTION 

The assessment is one of the key motivator to learn and 

learning patterns that makes it vital for successful 

outcome of any educational system. Evolution System 

rather than education objective, curriculum or teaching 

techniques have intense impact on students learning.
1 

The 

quality of medical education is complex and changing 

and can be analogous to medical care.
2,3

 The teaching 

learning methods in medical education are focus on all 

three domains Cognitive (Knowledge), Psychomotor 

(skills) and Affective (growing emotion and attitude) as 

mentioned in by Broom’s taxonomy. Prerequisite 

Knowledge is essential for performing must know skills 

and developing good attitudes which will ultimate 

improve patient care. The most acceptable assessment 

methods should assess all three domains. There are 

mainly three assessment methods are used to assess 

medical students in our country which include theory for 

cognitive domain, Viva and practical for skills and 

attitude. Convincing evaluation system should be mixture 

of all three.
4 

Theory written exam is assessment methods 

of evaluating different level of knowledge. Millar 

pyramid also reflects that knowledge and competence are 
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best assessed by written test.
5
 The question Papers is the 

only tool for theory examination and framing and 

construction of questions are the most important 

component of it. So it should satisfied at least these 

parameters which include Validity (extent to which a test 

truly measures what it is supposed to measures) reliability 

(the degree of consistency with which a tool measures 

what it supposed to measure), objectivity (the extent to 

which two or more examiners agree on correct answer) 

and be able to assess the given number of examinee in 

proper and unbiased ways in the available resources in 

that system.  

In present study, analysis of question paper of theory 

examination was done in accordance of university 

guideline related distribution coverage of subtopic, area 

of importance according to must now, nice to know and 

desirable to know, type of questions asked in respect 

reasoning and recall question and verbs used as per 

modified Bloom’s taxonomy in questions. 

METHODS 

Theory question papers of Krantiguru Shamji Krishna 

Verma University, Kachchh (Gujarat) of 2
nd

 MBBS 

Pharmacology Subject were analysed retrospectively. 

University conducted two examinations per year and 

written theory examination has two papers (paper I and 

paper II).Each Paper has three sections in which section I 

has MCQ questions of 10 marks. Remaining three 

sections have Short essay question and Short Question of 

30 marks and optional question has weightage of 18 

marks. In present study we have analysed other than 

Multiple choice question including optional question 

which having weightage of 48 marks in each paper. 

Retrospective analysis of written pharmacology question 

papers was done on the following heading 

The coverage of different subdivision of pharmacology  

It was based on the basis of MCI and University Syllabus 

of Pharmacology and Learning Objectives were prepared 

purely on undergraduate books (e.g. Principles of 

Pharmacology) used for our medical students. 

Type of taxonomic level of each question to be tested and 

marks allotted to them 

It was done on the basis of key verb were used as per 

Bloom’s Hierarchy of cogitative learning Type I 

(Knowledge), Type II (Comprehension, application) and 

Type III (analysis, synthesis and evolution). In present 

study we had put recall for knowledge and reasoning for 

comprehension analysis, synthesis and evaluation.  

Distribution questions and marks from core area of 

subject 

Number of questions and distribution of marked were 

asked from must to know area, desirable to know and 

nice to know area. All drugs which were used for 

treatment of common diseases, associated with national 

program and topic essential for understanding concept of 

pharmacology kept in “Must Know Area”. 

Statistical analysis 

Question papers were analysed and data was prepared on 

Microsoft excel sheet. Descriptive statistics was used to 

analyse the result.  

RESULTS 

The Question papers of the second MBBS Pharmacology 

theory university exam from 2011 to 2016 were analysed. 

A total of 24 set of question papers were analysed. Total 

questions in both paper I and II including its variable 

parts and subdivision (describe uses and side effects of 

cephalosporin were counted two questions) were 695.

Table 1: Questions asked from learning objectives in pharmacology paper I. 

No Topic distribution as per university syllabus 
Learning 

objective 

Total questions asked 

from learning objective 

from 2011 to 2016  

Mean questions 

asked from  

learning objective  

1 General pharmacology 62 57 4.75 

2 Drug acting on autonomic nervous system 44 61 5.08 

3 Drugs acting on renal system 14 28 2.33 

4 Drugs acting on cardiovascular system 51 51 4.25 

5 Drug acting on CNS 60 55 4.58 

6 
Drugs acting on PNS (Local anaesthetics and 

skeletal muscle relaxants) 
15 31 2.58 

7 
Autacoids and drug therapy of inflammation; 

Drug therapy of Rheumatoid arthritis and Gout; 
28 39 3.3 

8 Gastrointestinal drugs 16 41 3.42 

9 Immunosupprasant 4 8 0.67 

10 Chealting agent 6 13 1.08 
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Table 2: Questions asked from learning objectives in pharmacology paper II. 

No Topic distribution as per university 

Learning 

objective based 

on university  

syllabus 

Total questions 

asked from  

learning objective 

from 2011 to 2016 

Mean questions 

asked from  

learning 

objective  

1 Chemotherapy: Antimicrobial agents 48 42 3.50 

2 Anticancer drugs;  6 18 1.50 

3 
Chemotherapy of common Infections and 

parasitic diseases 
68 74 6.17 

4 Vitamins 6 3 0.25 

5 
Drugs used in Endocrine disorder and Hormone 

Contraceptives 
44 60 5 

6 Drugs used in Respiratory diseases 13 18 1.5 

7 Drugs acting on uterus 6 17 1.42 

8 Drugs acting on blood and blood forming organs 21 46 3.8 

9 Pharmacology of skin  4 18 1.5 

10 Immunomodulators and Others 4 15 1.25 

Table 3: Percentage means marks that were asked in given topic (pharmacology paper I). 

No 

Topic 

distribution as 

per university 

Jan-

11 

Apr-

11 

Jan-

12 

Apr-

12 

Jan-

13 

Apr-

13 

Jan-

14 

Apr-

14 

Jan-

15 

Apr-

15 

Jan-

16 

Apr-

16 

% 

Mean 

1 
General 

pharmacology 
16.67 16.67 25.00 12.5 16.67 

16. 

67 
20.83 12.50 20.83 12.50 25.00 25.00 18.40 

 

2 

Drug acting on 

autonomic 

nervous system 

(ANS) 

25.00 6.25 8.33 10.42 25.00 
12. 

50 
8.33 10.42 10.42 12.50 8.33 8.33 12.15 

3.  

Drugs acting 

on renal system 

(diuretics) 

4.17 12.50 6.25 6.25 4.17 8.33 0 6.25 6.25 6.25 4.17 4.17 5.73 

4 

Drugs acting 

on 

cardiovascular 

system 

4.17 14.58 8.33 20.83 4.17 8.33 14.58 12.50 29.17 16.67 25.00 20.83 14.93 

 

5 

Drug acting on 

CNS, 
18.75 16.67 8.33 16.67 18.75 

16. 

67 
20.83 16.67 8.33 14.58 6.25 14.58 14.76 

 

6 

Drugs acting 

on PNS (Local 

anaesthetics 

and skeletal 

muscle 

relaxants) 

8.33 8.33 8.33 0 8.33 
10. 

42 
16.67 8.33 0 8.33 8.33 8.33 7.81 

 

 

7 

Autacoids and 

drug therapy of 

inflammation; 

Drug therapy 

of rheumatoid 

arthritis and 

gout;  

6.25 18.75 18.75 12.50 6.25 
16. 

67 
10.42 12.50 12.50 12.50 12.50 8.33 12.33 

8 
Gastrointestinal 

drugs  
4.17 6.25 16.67 16.67 4.17 6.25 8.33 16.67 8.33 12.5 10.42 10.42 10.07 

9  
Immunosupp-

rasant 
8.33 0 0 0 8.33 0 0 4.17 4.17 4.17 0 0 2.43 

10  Chealting agent 4.17 0 0 4.17 4.17 4.17 0 0 0 0 0 0 1.39 

11 others 0 
 

0 0 0   0 0 0 0 0 0   
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In paper I, maximum no of questions were asked from 

drug acting on Autonomic Nervous System (5.08) 

followed by General Pharmacology (4.75), drug acting on 

Cardiovascular System whereas in paper II, maximum 

number of questions were asked from chemotherapy of 

common infection and parasitic disease (6.17) and 

General Antimicrobials Agent (3.5) followed by drug 

used for endocrine disorder and hormonal contraceptive 

act as shown in Table 2. Total questions asked from 

antimicrobial drugs were 10.67.  

Percentage of mean marks asked from each topic of paper 

I and Paper II have shown in Table 3 and 4 respectively. 

It was observed that maximum weightage of percentage 

marks for general pharmacology (18.40) and least for 

immunosuppressant (0.67) in paper one whereas in paper 

II maximum weightage given on antimicrobial agents 

34.90%. This topic was divided into two broad heading 

which were chemotherapy of common infection and 

parasitic disease and antimicrobial agent which were 

weightage of 22.40% and 12.50 % respectively. Other 

preferred topics in paper II were drug acting endocrine 

disorder and hormonal contraceptive (23.96%), drugs 

acting on blood and blood forming organs (11.46%) and 

surprising immunomodulator including other (9.89%). 

Pharmacology of skin (5.56) had given more weightage 

than drug acting on respiratory diseases (4.17%). It was 

also observed that there was not any question was asked 

from major topic like respiratory in April 11, Jan 12,Jan 

13 and Apr 16, Vitamin in April 11, Jan 13,Jan 14, April 

14 and April 16. It was also seen for drug acting on 

uterus and anticancer agents. Excessive weightage was 

given on immunomodular and others topic particularly in 

April 13 which was 14.58% in paper one. It was also 

observed that only 4.17% weightage given on drug acting 

on cardiovascular system in Jan-11 whereas 29.17% in 

Jan -15. These types of variation were observed in several 

instant in both paper as shown in Table 3and Table 4. 

 

Table 4: Percentage means marks that were asked in given topic (pharmacology paper II). 

No 
Topic distribution 

as per university 

Jan-

11 

Apr-

11 

Jan-

12 

Apr-

12 

Jan-

13 

Apr-

13 

Jan-

14 

Apr-

14 

Jan-

15 

Apr-

15 

Jan-

16 

Apr-

16 

 

%Mean  

1 

Chemotherapy: 

Antimicrobial 

agents 

8.33 18.75 6.25 8.33 10.42 12.5 14.58 10.42 8.33 8.33 20.83 22.92 12.50 

2 Anticancer drugs; 6.25 6.25 6.25 6.25 6.25 0.00 4.17 0.00 4.17 4.17 0.00 0.00 3.65 

3 

Chemotherapy of 

common Infections 

and parasitic 

diseases 

20.83 20.83 20.83 22.92 20.83 31.25 25.00 29.17 16.67 22.92 12.50 25.00 22.40 

4 Vitamins 4.17 0.00 8.33 4.17 0.00 6.25 0.00 0.00 0.00 6.25 6.25 0.00 2.95 

5 

Drugs used in  

Endocrine disorder 

and Hormone 

Contraceptives 

27.08 25 25.00 25.00 27.08 16.67 18.75 18.75 22.92 27.08 29.17 25.00 23.96 

6 

Drugs used in 

Respiratory 

diseases 

6.25 0 0 4.17 0 6.25 8.33 4.17 8.33 0 6.25 6.25 4.17 

7 
Drugs acting on 

uterus; 
4.17 4.17 0 4.17 4.17 0 0 4.17 4.17 4.17 6.25 6.25 3.47 

8 

Drugs acting on 

blood and blood 

forming organs 

8.33 14.58 20.83 10.42 16.67 6.25 12.50 12.5 10.42 8.33 8.33 8.33 11.46 

9 
Pharmacology of 

skin  
6.25 6.25 4.17 4.17 4.17 6.25 12.50 12.5 0 6.25 4.17 0 5.56 

10 
Immunomodulators 

and Others 
8.33 4.17 8.33 10.40 10.42 14.58 4.17 8.33 25 12.50 6.25 6.25 9.89 

 

Analysis of percentage of questions was asked from area 

of importance also done as shown on Table 5. It was 

observed that 83.88% of questions were asked from must 

know area, 8.07% from nice to know area and 7.90 from 

desirable to know area. . Analysis of question papers for 

cognitive domains showed 100% questions were tested 

from Boom’s Level I in paper I of 2016 and all the year 

of which analysis done of Paper II. So it is not shown in 

tabular form. But in paper I, question papers tested for 

cognitive domains showed 92.08 of the questions tested 

factual recall (Bloom level I), remaining 07.93% tested 

data interpretation and critical evolution were reasoning 

type (Boom’s II and III) as shown in Table 6. The highest 

percentage of reasoning type question was in 2012. All 
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questions were short answer type questions and from 

learning objectives of undergraduate syllabus. Questions 

from immunosuppressant and stimulant subdivision were 

asked in both paper but university has mentioned it only 

paper II syllabus. 

Table 5: Percentage of questions was asked from area 

of importance. 

University 

exam 
 

Must to 

know 

area 

Nice to 

know 

area 

Desirable 

to know 

area 

Jan 2011 Paper I 87.50 4.17 8.33 

 Paper II 89.58 6.25 4.17 

April 2011 Paper I 91.67 8.33 0 

 Paper II 79.17 12.50 8.33 

Jan 2012 Paper I 87.5 8.33 4.17 

 Paper II 81.25 8.33 10.42 

April 2012 Paper I 91.67 4.17 4.16 

 Paper II 83.33 2.08 14.58 

Jan 2013 Paper I 81.25 6.25 12.50 

 Paper II 81.25 4.17 14.58 

April 2013 Paper I 91.67 4.17 4.17 

 Paper II 79.17 12.50 8.33 

Jan 2014 Paper I 81.33 8.33 8.33 

 Paper II 75.00 16.67 8.33 

April 2014 Paper I 81.33 8.33 8.33 

 Paper II 87.50 8.33 4.17 

Jan 2015 Paper I 91.67 4.17 4.17 

 Paper II 87.50 8.33 4.17 

April 2015 Paper I 79.17 12.50 8.33 

 Paper II 83.33 8.33 8.33 

Jan 2016 Paper I 70.83 16.67 12.50 

 Paper II 93.75 0 6.25 

April 2016 Paper I 85.42 4.17 10.42 

 Paper II 70.83 16.67 12.50 

% Mean  83.88 8.07 7.90 

Table 6: Percentage reasoning and recall                

type questions. 

Year Reasoning  Recall 

2011 95.83 4.17 

2012 85.42 14.58 

2013 95.83 4.17 

2014 87.50 12.5 

2015 95.83 4.17 

2016 ----- ------ 

% mean (Except 2016) 92.08 7.92 

DISCUSSION 

The process of education should bring desirable change 

in the behaviours of learner. Acquisition of knowledge 

and evaluation are important component of it. Sound 

knowledge of theoretical subject has major influence on 

acquiring prerequisite skills. Written assessment in 

medical college is one of the major methods and question 

paper is major tool in the scheme of evolutions.
6
 By 

keeping these things in mind we had evaluated theory 

question paper of pharmacology paper of university 

examination. It was noticed from result of analysis 

question papers that weightage of marks distribution of 

different subdivision of pharmacology was not uniform 

per year wise although mean percentage has been 

reflecting adequate coverage of each subdivision in Table 

1, 2, 3 and 4. University has clear cut guideline regarding 

syllabus and their marks distributions in each section 

wise in spite of these in our study no question was asked 

on drug acting on renal system in Jan-14, more weightage 

on drug acting on cardiovascular system in Apri-12, Jan-

15, Jan-16 and April-16. There was zero weightage of 

drug acting on peripheral nervous system Jan-12. The 

Variation of weightage of marks distribution was more 

observed in paper II as well in which drug acting on 

respiratory system missed in Apri-11, Jan-15, April-15 

and drug acting on uterus was missed in Jan-12, April-13 

and Jan-15. Difference of weightage of marks was also 

observed year wise in other topic also. More weightage 

was given on immunomodulator and other topic which 

need lesser attention. Immunosuppressant was asked in 

many times in paper I in spite of this topic supposed to be 

asked in paper II only. A study was conducted at Goa 

medical college observed that distribution marks were 

compare to our study as 15.20% vs 18.40% for general 

pharmacology, 12.05% vs 25.28 % for drug acting to 

autonomic nervous system but less variation distribution 

of marks in endocrine (22.40% vs 23.96%), 

chemotherapy (33.50 vs. 34.90%) and diuretics (5.82% 

Vs 5.72%).
7
 Deviation marks distribution in different 

subdivision and year wise were observed due to 

difference in opinion of question setter or examiner. Each 

examiner has own favourites topic and selected questions 

from it. Adkoli stated that weightage to the content areas 

is a delicate issue on which even the experts often differ 

in opinion and weightage of various topics depended 

mainly on the examiners own judgment.
8
 Similar studies 

regarding distribution of marks in different topic in other 

subjects in Rajasthan and Pondicherry and in 

pharmacology subject also reflect urgent need of 

guidelines for proper distribution of weightage to the 

content areas.
7,9,10 

The adequate coverage of the course 

content is necessary for the validity of assessment.
11

 The 

content validity is the most important type of validity. 

McAleer stated that “the content validity refers to the 

extent to which a test or examination actually measures 

the intended content area. 

Blueprinting of entire syllabus is necessary for content 

validity. Blueprinting refers to the process where test 

content is carefully planned against the learning 

objectives.
12

  

All questions were asked from content of learning 

objective which prepared on the basis MCI curriculum. In 

this regard result of present regarding weightage of 

different subdivision better than previous study 
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conducted for anatomy subject.
11 

David also stated that 

the examination should be designed to assess the 

individual candidate’s ability to meet the course 

objectives or curriculum outcomes and should cover the 

main content of the course.
13

 

We also observed that 83.88% of questions were asked 

from must know area, 8.07% from nice to know area and 

7.90 from desirable to know. In some of the year question 

asked from must know area about 71%. There are 

differences of opinion among teacher regarding how 

much weightage given to area importance. MCI has 

recommended that the ratio of “must know”: “may 

know”: “desirable to know” would be 6:3:1 on a 10 point 

scale and 60:30:10 on a 100 point scale. Our results had 

much difference in reference to current guideline.
14

 

Modified Bloom's taxonomy identifies hierarchy of 

cognitive learning which are decided by the basis of use 

of verb in question. Level I denote knowledge, level II 

compression and application and level III synthesis and 

evolution. In present study we had analysed on two 

heading recall questions (level I) and reasoning question 

(level II and level III) Usage of verbs is the one of the 

most important constituent of a performance objective as 

it identifies what the learner must do to meet the 

objective.
15

 We found that verb use in all questions was 

restricted to only factual recall or test primary level of 

cognitive domain in paper II and both papers I of 2006 

whereas in paper I, 92.08% questions were set to test 

Level I and 7.92% of questions were reasoning type 

which used to test higher level of cognitive domain. 

Lower percentage of questions to test higher cognitive 

domain may be due to unavailability of guideline 

regarding it or not required for undergraduate students.  

Limitation 

As the parent university curriculum does not have 

different subdivision of learning objective of 

pharmacology subject and blueprinting so the analysis 

was done using MCI resources and books. Unable to 

discuss present result due to unavailability of adequate 

research articles in pharmacology subject. The 

blueprinting and table of specification are efficient 

methods to coordinate the test-Construction process and 

may be the most important step in test development.
16

 

CONCLUSION 

Study results shows that all the sub-divisions of 

pharmacology were not covered in theory assessment as 

per weightage of the area each university examinations. 

Majority of questions were asked to test lower level of 

cognitive domain. 

Adequate distributions of question were not as per recent 

guideline of area of importance.  

Theory question papers should be designed to give proper 

weightage to whole subject area.  

Blue printing and table specification are absolutely 

necessary for theory question papers and should be made 

available for examiner.  

University and MCI should provide the proper 

blueprinting guidelines of the theory questions papers to 

improve its content validity. 
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