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Written assessment has stood the test of time and is widely 
practiced from elementary school to higher education. 
Medicine is not an exception and written exams are the 
main mode of assessing knowledge  (cognitive domain) in 
formative and summative assessments. School education in 
India is much oriented towards the reproduction of knowledge 
rather than translation of knowledge. Hence, bright, curious, 
children are transformed to dull, indifferent parrots in school 
who get selected for various professional courses based on 
their ability to remember and reproduce facts. This concept 
of assessment is well conserved across different levels 
of education including medical education. The present 
assessment pattern in medical colleges, both undergraduate 
and postgraduate, maintains this status quo as we continue 
to expect students to cram stuff and reproduce it verbatim. 
This has also changed the way students learn the subject. 
Most of the students have now switched to third rated notes 
available in the market with only a very few reading standard 
textbooks. If we have to produce students who can analyze, 
think effectively, and treat patients appropriately, we need 
to change the way our students learn and the content of what 
they learn. The only effective way to do this is to change the 
way we assess them.

HOW TO CHANGE?

The present assessment is based on information transmission 
model rather than testing the real needs of a learner. Hence, 
the assessment should be designed to focus on learning 
outcomes with an intention to recognize deep approach to 
learning  (understanding through an active constructivist 
engagement with knowledge) rather than surface approach 
to learning (reproducing through a passive incremental view 
of knowledge).[1] Following the three Rs to modify written 

assessment can bring a paradigm shift in the student’s approach 
towards learning.

Reduce
The present day written assessment comprises mainly 
questions of recall. A practitioner needs to remember certain 
facts and figures by heart and we cannot do away with that. 
However, there are many other intellectual skills essential for 
a practitioner such as the analysis of information, synthesis of 
findings, application of concepts in a clinical context, evaluating 
the pros and cons of different modalities of treatment and 
selecting the most appropriate for a particular patient. Recall 
is at the lowest level of assessment of knowledge, and if we 
want to assess other intellectual skills, we need to ascend up 
in the ladder of assessment. Hence, the number of questions 
based on simple recall need to be reduced and instruments 
for assessing higher‑order cognition (understanding, analysis, 
synthesis, application, and evaluation) should be introduced. In 
everyday practice, a doctor will be engaged in several iterations 
of analysis, synthesis, application, and evaluation. To be valid, 
the written assessment should be designed to incorporate all 
these evaluable intellectual skills.

Many times, there is considerable overlap in the content between 
two papers of a subject and also between different questions 
within a paper. This needs to be reduced. Considerable skewing 
of content is often noticed in written assessment. Questions 
are set according to the whims and fancies of the examiner 
without due consideration of the importance and weightage 
of every topic and this results in skewing. It is not fair on our 
part as examiners to design a skewed question paper. Every 
university should prepare a blueprint and follow it during the 
assessment. This will take care of content overlap and skewing 
of content to a major extent.

Refine
Assessment should be designed with the purpose in 
mind (purpose‑driven assessment).[2] We need to continuously 
focus on the competencies expected of our students. 
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Unfortunately, many faculty members harbor the notion that 
they should train the students to somehow get a pass  (or a 
distinction!) rather than making them acquire skills (intellectual, 
behavioral, and psychomotor) required for the real world. The 
instruments  (long/essay questions, short answer questions, 
etc.) used currently in the written assessment do not serve this 
purpose. Hence, we need to refine the purpose of designing 
every question in the formative and summative assessments. 
Before designing an assessment instrument, it is vital to define 
clearly what exactly is to be assessed. As far as possible, the 
long answer/short answer questions should be designed to 
mimic the real world scenario that would be encountered by 
the students when they become doctors. By doing so, our 
assessment tools will become more valid, meaningful, and will 
start serving the true purpose of driving learning in the right 
path. Moreover, students will start appreciating the relevance 
of questions asked in the assessment. 

Students are asked to write short notes on a very broad topic. 
For example, “write short notes on antiplatelet drugs” or “write 
briefly on monoclonal antibodies” is a short answer question (6 
marks) in a university examination. These questions are 
asked in formative/summative assessment for two reasons. 
The examiners are not competent enough to specify what 
really needs to be tested in this topic and it is very easy to 
set broad‑based questions like this. Without making any 
intellectual effort, they can very easily set questions (and get 
paid for it). Second, most of the present‑day examiners do not 
want any student to fail. While this is a laudable aspiration, the 
reason for it is not that laudable. If internal examiners fail a 
candidate, he/she will be coming back to them as intermediate 
batch and the faculty members have to take extra classes and 
other remedial measures for them. To avoid this, questions are 
so set that it becomes difficult for a student to fail. If a very 
broad topic is given as a short‑answer question, whatever the 
student writes about the topic will fetch marks for them. It is 
time we realize that such questions totally defeat the purpose 
of assessment and there is no place for such questions in any 
form of assessment. Hence, we need to refine the focus of 
every question.

Replace
Pharmacology and therapeutics are like two sides of a coin. For 
a coin to be valid, both sides are required. Similarly, knowledge 
on pharmacology as well as therapeutics is essential for all 
practitioners. However, therapeutics is rarely taught (and hence 
assessed) in the pharmacology course for medical students. 
Students know the basic pharmacological points about a drug 
but never the therapeutic aspects of it. For example, students 
know the basic pharmacological points (mechanism of action, 
pharmacological actions, etc.) about digoxin, but they never 
realize that digoxin is the last drug to be started in a patient 
with congestive cardiac failure. Paradoxically, as most of the 

pharmacology textbooks  (and our lectures too!!) start the 
chapter on drugs for heart failure with digoxin, students go 
with an opinion that digoxin is the first drug to be started in 
heart failure. Such things can be dangerous if left unaddressed. 
Similarly, students memorize the adverse effects of drugs as 
they are asked in the exams. However, they never bother to 
know what a physician should do, if a patient presents with 
an adverse effect to them during review –  should the drug 
be stopped or the dose reduced or if the adverse effect is 
self‑limiting and does not warrant any intervention, what 
should be done? How should the patient be reassured? 
Students do not learn these clinically relevant details as these 
are never assessed in the written exams. We need to start 
teaching therapeutics as a part of pharmacology and at least 
40% of pharmacology should be replaced with therapeutics 
so that a balanced ratio of 60:40 between pharmacology and 
therapeutics is maintained while teaching and more importantly 
during assessment also.

This “replace” principle is not restricted to pharmacology 
alone. It is applicable to all pre‑ and para‑clinical subjects. 
For example, in anatomy, morbid anatomy can give place to 
more of living anatomy. The reason being as doctors, we will 
be dealing with live persons and it becomes meaningless if a 
student knows the origin, insertion, blood supply of muscle but 
does not know how to test it clinically in a patient. Hardly, any 
such question is asked during the assessment in anatomy. Then 
how (and why) will the student ever learn such relevant points? 
In every subject during the assessment, replace redundancy 
with clinically relevant content. This will go a long way in 
the learning by students.

THE FOURTH R

By this time, many of you would have realized that the three 
Rs of written assessment are similar to that of ethics of animal 
experimentation. Rehabilitation was added as the fourth R 
to the latter but it is “rubrics” for written assessment. Even 
if we meticulously follow the principles of three Rs while 
constructing an instrument for assessment, the process of 
assessment can fail if the answer scripts are not evaluated 
properly. Rubrics as the fourth R can solve the problem. The 
preparation of rubrics should go hand in hand with that of the 
question paper. Preparation of model answers can give a clue 
about the inappropriately broad question with respect to the 
allotted marks and help in eliminating them while setting the 
question paper. During evaluation of answer scripts, rubrics 
help in bringing uniformity in the marking scheme and reduce 
inter‑ and intra‑examiner variability. Thus, objectivity increases 
for essay/long answer and short answers questions with rubrics. 
Uniformity in scoring is very essential, especially with the 
increasing number of students. In formative assessment, it can 
help in providing feedback to the students.



Manikandan and Gitanjali: 3Rs of written assessment

Journal of Pharmacology and Pharmacotherapeutics  | July‑September 2016 | Vol 7 | Issue 3	 117

OUR EXPERIENCE WITH THE THREE RS 
MODEL

There was a common opinion among the faculty members 
of our department that the standard of students is decreasing 
gradually and students were showing less interest in learning 
pharmacology. This was based on their observation and 
examination of students in formative and summative 
assessments. Most of our faculty members are well trained 
in medical education and they understood that unless the 
assessment is changed and made stringent, the standards 
could not be raised. We envisaged the three Rs model of 
written assessment and started implementing it. Initially, 
there was apprehension on the impact of this change on the 
marks obtained and the students’ acceptance of the same. To 
our surprise, students welcomed this change. They started 
understanding the relevance of the questions. Annexures 
1 and 2 provide a sample question paper of our formative 
assessment based on the old and the new three Rs model. 
It is now two years since we implemented the change and 
all our formative assessment is based on the three Rs model. 
To make the written assessment more objective, we do 
adhere to rubrics, the fourth R. Every year, we get around 
150 undergraduate medical students for the pharmacology 
course. Evaluating their answer scripts in a uniform and 
objective way for every assessment was a great challenge. 
Two examiners (faculty/resident) are assigned for evaluating 
a question with equal sharing of answer scripts. The answer 
key along with split up of marks is prepared, discussed in a 
meeting of all faculty members, and necessary modifications 
are made as per the suggestions. We (faculty and residents) 
gather in a hall for evaluating the answer scripts based on the 
prepared key. The process of following the rubrics has indeed 
brought more objectivity and uniformity in the evaluation 
besides being much quicker. The answer key along with the 
split up of marks is projected to the students while the answer 
scripts are distributed to them. All examiners provide feedback 
about the positive aspects and the common errors made by the 
students while answering the questions.

CONCLUSION

The three Rs model emphasizes us to reduce the number 
of recall questions and content overlap, refine the purpose 
of designing as well as the focus, and replace redundancy 
with clinical relevance. This model has been successfully 
implemented in pharmacology and would be applicable to all 
subjects. As the pattern of formative assessment lies with the 
department, without much difficulty, every department can 
implement the change at least in formative assessment.

Acknowledgment
The authors acknowledge the input, help, and support of all 
faculty members and residents of Department of Pharmacology, 
JIPMER, Pondicherry, in implementing this new model.

REFERENCES

1.	 Fry H, Ketteridge S, Marshall  S, editors. A Handbook for Teaching and 
Learning in Higher Education, Enhancing Academic Practice. 3rd  ed. 
New York: Routledge; 2009.

2.	 Amin Z, Seng CY, Eng KH. Practical Guide to Medical Student Assessment. 
1st ed. Singapore: World Scientific Publishing Co. Pvt. Ltd; 2006.

Access this article online
Quick Response Code:

Website: 
www.jpharmacol.com

DOI: 
10.4103/0976-500X.189650

This is an open access article distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 3.0 License, which allows 
others to remix, tweak, and build upon the work non‑commercially, as long as the 
author is credited and the new creations are licensed under the identical terms.

How to cite this article: Manikandan S, Gitanjali B. The three Rs of 
written assessment: The JIPMER experience. J Pharmacol Pharmacother 
2016;7:115-



Manikandan and Gitanjali: 3Rs of written assessment

118	 Journal of Pharmacology and Pharmacotherapeutics | July‑September 2016 | Vol 7 | Issue 3

ANNEXURE 1

Old format

Time: 3 hours					     Answer all questions.				    Max. marks: 80
Write Sections A & B in separate booklets.

Section A (CNS)
1. Describe the pharmacological actions of opioids. Explain their uses, adverse effects and contraindications.� (3+3+2+2 = 10)

2. Write short notes on:� 5 x 6 = 30
	 a)	� uses and adverse effects of benzodiazepines.  b)  mechanism of action and uses of carbamazepine.  c)  levodopa 

+ carbidopa.  d)  preanaesthetic medication.  e)  selective serotonin reuptake inhibitors.

Section B (Endocrine)
3. Enumerate the glucocorticoids. Explain their pharmacological actions, therapeutic uses and adverse effects.�(3+3+2+2 = 10)

4. Write short notes on:� 5 x 6 = 30
	 a)	� propylthiouracil.  b)  insulin analogs.  c)  adverse effects of oral contraceptives.  d)  mechanism of action, uses 

and adverse effects of mifepristone.  e)  bisphosphonates.

ANNEXURE 2

New format

Time: 3 hours					     Answer all questions.				    Max. Marks: 80
Write Sections A & B in separate booklets.

Section A (CNS)
1. (a) �Define an analgesic. Explain why nitrates and triptans are not called analgesics though they relieve chest pain and migraine 

respectively.� (2 + 2)

  (b) Select the most effective and suitable analgesic for the following patients. Justify your selection with reasons.�(2 + 2 + 2) 
	 i)	 An 18 year old college student with dysmenorrhea
	 ii)	 A middle aged construction worker with acute fracture pain
	 iii)	 A 65 year old man with postherpetic neuralgia.

2. Write short notes for the following:� (5 x 6 = 30)
  a) Explain the rationale / lack of rationale for the use of 
	 i)  Ethyl alcohol in methyl alcohol poisoning  ii)  Levodopa for drug induced parkinsonism

  b) Which drug/group of drugs is preferred over the other for the respective condition? Explain with reasons.
	 i)	� Diazepam versus zolpidem for insomnia.  ii)  NSAIDs versus colchicine for acute gout.  iii)  Propofol 

versus thiopental for day care surgery 

  c) Draw a neat diagram / flowchart to illustrate � (2 + 4 = 6)
	 i)  Metabolism of paracetamol at toxic doses  ii)  Pharmacotherapy of status epilepticus.

  d) Explain the pharmacological basis for the use of
	 i)  Dopamine antagonists for psychosis.  ii)  Selective serotonin reuptake inhibitors for depression.

  e) Mention the most serious adverse effect of the following drugs. Explain the ways to avoid / reduce it.
	 i)  Lignocaine  ii)	 Valproate  iii)  Infliximab.
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Section B (Endocrine)
3. �A 50 year old man presents with weight loss despite increased appetite. He has polyuria and polydipsia. His fasting blood 

glucose is 170 mg/dl and 2 hour postprandial glucose is 250 mg/dl.
	 a)	 What is the drug of choice for this patient? Justify with reasons.� (1 + 2)
	 b)	 How is treatment initiated and titrated with this drug?� (2)
	 c)	� If the patient was started on this drug, gradually titrated to a maximum dose and now fails to be controlled, how can 

therapy be modified to obtain a better control?� (1)
	 d)	 Compare & contrast the mechanism of action of the drug of choice and the drug started later.� (4)

4. Write short notes for the following� (5 x 6 = 30)
  a) �Explain the rationale for the following treatment strategies with glucocorticoids. Name a clinical condition where each of 

these strategies is employed.
	 i)  Alternate day therapy  ii)  Mega dose pulse therapy.

  b) Explain how low dose combined oral contraceptive pills
	 i)  Cause contraception   ii)  Relieve menorrhagia.

  c) Explain the pharmacological basis for the use of the following groups of drugs in osteoporosis.
	 i)  Bisphosphonates  ii)  Selective estrogen receptor modulators. 

  d) State the most appropriate drug to initiate treatment for the following patients. Support your selection with rationale / reasons.
	 i)	 A 10 year old boy with diabetes mellitus.
	 ii)	 A young woman with mild thyrotoxicosis due to Graves’ disease.
	 iii)	 A pregnant women with ruptured membranes requiring induction of labor. 

  e) Mention a serious adverse effect for the following drugs. How can it be prevented / reduced?
	 i)	 Insulin  ii)  Methimazole  iii)  Clomiphene.


