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Foreword 

It is legendary that of all the different components of a medical education 
programme, the assessment strategies direct and influence the way students 
learn. Generations of medical students have learnt that the easiest way to 
complete medical school is to understand the assessment system and 
predict the types of questions in examinations. Outguessing the teachers in 
assessment has been developed into a fine art by most medical students. In 
fact it is also true that most teachers employ assessment as one of the most 
potent motivators of medical students. In this reality, leaving aside the 
arguable merits and demerits of such usage of assessment, it is incumbent 
on medical teachers to ensure that the assessment strategies that they 
select and the manner in which they are used conform to the agreed 
principles and procedures of educational science. 

Assessment is necessary at all the critical stages of a medical student's life. 
From selection into medical school, during all phases of medical education 
and practice, medical students and physicians are constantly being assessed 
for multiple purposes. In medical school, assessment should guide and 
promote learning by providing feedback to the student on how well progress is 
being made, assure the predetermined competence of the graduates 
produced by the school and help in developing a habit for continued 
learning. Yet, it was only during the past three decades that assessment in 
medical schools came to be accepted and studied as a rational and useful 
application in educational science. 

Just as much as there existed a myth that good medical teachers are born, it 
was often believed that all of them automatically became good examiners. The 
international, national and institutional centres of medical educational 
science and research have played a very significant role in this process of 
change. Therefore, it is now commonplace in many medical schools to hear 
enlightened teachers discuss the numerous technical aspects of assessment, 
observe them constructing higher quality test instruments and in general, 
spend more time attempting to improve the assessment techniques that 
they wish to use. As a consequence it is natural that the quality of the 
assessment strategies and the assessment instruments that are being used 
in schools have improved considerably and medical teachers have developed 
greater expertise in using more and more valid and reliable assessment 
procedures. 



 

The K.L. Wig Centre for Medical Education and Technology at the All 
India Institute of Medical Sciences, together with the four National Teacher 
Training centres in the country, has been in the forefront of educating 
medical teachers in the practical aspects of educational science as relevant to 
medical education. The assiduous endeavours of the staff of the Centre to 
share their knowledge and expertise in education with their colleagues has 
resulted in a very palpable improvement in the quality of the educational 
processes that are being adopted by the teachers who have participated in 
these educational activities. The present monograph is an outcome of a 
series of these activities. It will serve as a very relevant and useful guide to 
all medical teachers who wish to ensure the appropriateness and technical 
merit of their assessment systems. The fact that the production has been 
developed with the participation of a number of groups of medical teacher 
trainees themselves has helped to keep it practical and user friendly. 
However, the conceptual framework has not been compromised in any way 
and the total spectrum of assessment from its rationale to the description of 
the whole range of assessment techniques have been included. 

It is particularly pleasing that the authors have included one of the usually 
neglected aspects of assessment, that of clinical competence, and suggested 
ways of improving the present practices. Some of the oft repeated qualities 
of a good physician such as "rapport with patients", "clinical judgement", 
"problem solving ability", have been taken up for discussion and techniques 
for their measurement have been incorporated. Along with the rather 
traditional assessment techniques, they also have included some of the 
more recent (at least in medical schools) innovative strategies, such as 
OSCE and OSPE which have very significantly improved the quality of 
measuring the clinical and practical skills of students. 

There is no doubt in my mind that the monograph will be welcomed by all 
medical teachers in India as well as in the countries of the South East 
Asian Region. It is a book that should be in the hands of all medical 
teachers. 

Dr Palitha Abeykoon 

Medical Officer-Medical Education 

WHO-SEARO 

New Delhi 



 

Preface 

There has been a growing concern among medical educators about the 

quality of medical graduates trained in medical colleges in our country. 

Several committees have recommended restructuring of the undergraduate 

curriculum so as to address the health needs of the community and the 

country. Unfortunately, significant changes are not taking place for various 

reasons of which the Assessment System has been identified as a major 

factor. 

A lot of literature is available in the West on various aspects of assessment. 

These concepts require to be adapted to the unique academic milieu of 

medical institutions in India. The need is for simple, practical, stepwise 

treatment of the subject. This is what this monograph aims to achieve. 

We, at the K.L. Wig Centre for Medical Education and Technology (CMET), 
AIIMS, therefore decided to work on a Monograph, which could be used by 
medical teachers who are involved in developing assessment tools in their 
fields. An attempt has been made to illustrate many of the concepts with a 
wide range of examples from diverse subjects. A glossary of technical terms 
has been added to facilitate familiarization with terminology. 

Though the ideas have been projected by the contributors, who are adjunct 

faculty members of K.L. Wig CMET, they have been discussed and debated 

during the national workshops organized by the Centre from time to time. 

We hope that the monograph will be useful in planning and implementing a 
rational assessment strategy in medical education. 

Editors 
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K.L. Wig Centre for Medical Education 

and Technology : An Introduction 

                                                                                                              

The need for reorienting medical education in line with the health care 

needs of the country has been recognized as a   matter of global concern. 

However, what is lacking in most   countries of the world   is an adequate 

infrastructure backed by well trained human resources and political will to 

spearhead the process of change. The establishment of K.L.Wig CMET is a 

bold experiment by All India Institute of Medical Sciences to   promote a 

forum which integrates medical science with educational technology. 

The All India Institute of Medical Sciences was established in 1956 as an 
Autonomous Body by an Act of Parliament with the objectives to develop 
patterns of teaching in undergraduate and postgraduate medical education 
in all its branches so as to demonstrate a high standard of medical 
education; to bring together in one place educational facilities of the 
highest order for the training of personnel in all important branches of 
health activity and to attain self sufficiency in postgraduate medical 
education. 

In pursuance of these objectives, a proposal was mooted as early 1977 for 
the establishment of a centre. It was in January 1989 that the Government 
of India accorded formal approval to the tripartite agreement between the 
AIIMS, Government of U.K. and New Zealand to set up the Centre which 
has been named after late Prof K.L. Wig, the second Director of AIIMS. 

The major objectives of CMET include faculty development, establishment 
of the state of the art in educational technology and promotion of research 
in medical and nursing education. 

OBJECTIVES OF CMET 

1. Promote faculty development and develop skills in curriculum planning. 

2. Rationalize the use of educational technology for designing effective 
teaching. 

3. Influence institutional policies for improved educational planning. 

 



 

4. Undertake research in medical education. 

5. Act as an advanced Centre for designing formal instructional courses 
for certification. 

6. Develop database and information retrieval services on various aspects 
of medical education. 

7. Undertake production of learning resource materials for the training of 
medical and other health personnel. 

While the U.K. Government provided inputs for the training of the faculty 

and some technical staff in Medical Education Technology, the Government 

of New Zealand gave initial assistance by way of equipment and salary 

component of some new posts. 

FACULTY AND STAFF 

The Centre is a unique model. It integrates inputs from 30 adjunct faculty 

members drawn from various disciplines of AIIMS with a central media 

production facility supported by 15 technical staff members. 

The adjunct faculty of CMET plays a key role in developing innovative 

curricula, producing learning resource materials and in rationalizing 

assessment strategies in consonance with the health needs of the population. 

They meet periodically, plan out educational strategies, implement them in 

their respective departments and act as 'agents of change' in spreading the 

message. 

A full fledged production centre for preparation of media ranging from 

printing of resource materials and hand books to photographs of clinical 

material, X-rays and specimens, projection slides, video films and computer 

graphics has been functioning since 1990. Some of the video clippings on 

surgical procedures and computer aided projection slides produced by the 

Centre have received wide appreciation at national and international 

forums. 

Faculty development through in-house workshops and national workshops 
on various aspects of medical education technology has been one of the 
main activities of the Centre. The areas identified include development of 
assessment strategies in undergraduate medical education, role of media 



 

in learning, self learning and self instruction, problem based learning and 

computer assisted learning. 

Impetus has been given to curriculum development by defining the goals 

and objectives of undergraduate medical education, developing training 

modules in some thrust areas, and objectivising the assessment procedures 

in several disciplines. 

The centre is a nodal point for a Consortium of eight medical colleges in 
India which have adopted 'Inquiry Driven Strategies for Innovations in 
Medical Education', with WHO assistance. The consortium has successfully 
developed a list of essential skills for undergraduate training and a core-
curriculum of undergraduates, integrated training modules on topics of 
national thrust, besides a course on behavioral sciences and medical ethics. 

The Centre works in close collaboration with the Medical Council of India 

in its effort to design need based curriculum. WHO fellows from various 

developing countries visit the centre for a short term training in medical 

education. The Centre provides consultation and resource personnel to 

various medical colleges and other agencies in establishing medical education 

units, and promoting innovations in medical education. The contribution 

includes inputs to the Government of India in establishing a medical 

college at Dharan, Nepal. Some of the faculty members have served as 

consultants to the State Governments in the India Population Project 

aided by the World Bank. 

With a solid infrastructure, committed faculty and clear objectives, the 
K.L. Wig Centre for Medical Education and Technology is poised to make 
its humble contribution towards medical education across the country in 
line with the health needs of the country in the twenty-first century. 

Prof S.K Kacker 
Director 

AIIMS, New Delhi 
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PART - I 

Overview 

To change curricula or instructional methods 
without changing examinations will achieve 
nothing! 

Changing the examination system without changing 
the curriculum had a much more profound impact 
upon the nature of learning than changing 
curriculum without altering the examination 
system. 

G.E. Miller 
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Assessment in Medical 

Usha Nayar 

Assessment is a very important component of medical education, 
the efficacy of which is frequently in doubt. Is it measuring what 
think it is measuring? Can we depend on the results we are 
seeing? Is it too subjective? Does satisfactory performance in 
assessment ensure that we will have a competent physician? We 
have to, therefore, adopt a strategy for assessment as depicted in 
Fig. 1. 
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Assessment in Medical Education 

DOES ASSESSMENT PROMOTE STUDENT LEARNING? 

Assessment is a matter of measurement. Medicine itself is a 
profession in which accurate and responsible measurement is a 
cardinal requirement (Miller, 1976). The examining or assessment 
procedures used have a powerful influence over learning. Scientific 
studies confirm that it is the evaluation system rather than 
educational objectives, curriculum or instructional techniques 
that has the most profound impact on what the students ultimately 
learn (Miller, 1973). Teaching has traditionally been considered a 
means of imparting knowledge and assessment that of estimating 
how much has been learnt. An enlightened view of the educational 
process assigns additional functions to these activities. Teaching 
should create a desire to learn and assessment should create a 
constructive awareness of ignorance. The two together lead to 
really meaningful learning (Nayar and Bijlani, 1987; Fig. 2). 

 

 

 

 

 
Acquisition of Desire to Awareness of  Evaluation of 
Knowledge know more Ignorance Knowledge, & 
Skills                Skills 

 
 
 

 
Fig 2. Interdependence of teaching and assessment 

TEACHING ASSESSMENT 

 

 

Meaningful 

Learning 
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Assessment in Medical Education 

This ideal is however, seldom achieved in practice. Instead, what 

dominates the assessment is norm-referenced final assessment 

wherein the relevant state of knowledge or ignorance of the 

students is tested, and irrespective of the actual achievement, a 

reasonable percentage of candidates are awarded the degree 

which qualifies them to look after matters of human life and 

death. 

AIMS OF ASSESSMENT 

The legitimate aims of assessment should be wider than this, and 

with special reference to medical education may be summarized 

as follows: 

Monitoring the programme 

Assessment should provide a feedback to the teachers regarding 

the extent to which the teaching programme is resulting in 

learning. 

Safeguarding the public 

Assessment should ensure that only those who have attained a 

minimal level of competence are entrusted with the task of 

looking after health and disease. 

Feedback to the students 

Assessment should provide the students a feedback regarding 
what they know, and more importantly what they do not know. 
Awareness of ignorance is an important step to learning as 
pointed out above. 

Certification 

Assessment should provide an objective basis of certification. 
Traditionally, the certification of the student has been based 
entirely on the performance at an end course assessment or final 
assessment. In such a system, no matter what values are 
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Assessment in Medical Education 

emphasized during teaching, the students can perceive that what is 

really important is the final examination. They discover, within the 

curriculum, a 'hidden curriculum' which can be mastered in a short 

time just before the examination. This approach results in very 

little real learning. Further, one single final assessment makes the 

results highly vulnerable to chance factors thus reducing its 

reliability (Harden, 1979). 

WHAT SHOULD WE ASSESS? 

This is the most fundamental question. Most teachers would 

claim that they have given considerable thought to this aspect. 

However, a critical appraisal of assessment procedures in medical 

colleges in India raises serious doubts about this claim. What is it 

that we are trying to assess if the objectives of the courses have 

not been detailed? 

The educational objectives can be broadly allocated to three 

domains — Knowledge, skills and attitudes, i.e. what we 
know, what we do and what we feel. Under knowledge we 
include all the cognitive processes from the mere recall of facts 
through comprehension and understanding to an ability to solve 

problems. Under skills we include the various psychomotor skills 
that are required to be performed by a competent physician. 

Under attitudes we include the personal qualities of students 
and their attitudes towards medicine, their patients and their 
peers (Harden, 1979). 

The existing examination systems in majority of the medical 
colleges are dominated by the knowledge domain and in that, by 
mere recall of facts. Hardly any effort is made for' assessing the 
psychomotor skills and no attention is paid for determining the 
attitudes. 

The spirit and style of student assessment defines the defacto 
curriculum 

Rowantree 
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I ________________________________________________________________

 ________________________________
Sadly, the assessment of practical skills is often yet another

exercise in 

HOW SHOULD WE ASSESS?

The method of examining should be closely related to what we are 
trying to examine. We have, therefore, to choose the right 
instruments which should fulfill the following criteria:

Assessment in Medical Education 

____________________________________________________________________________________________  

 ___________________________________________ . 
Sadly, the assessment of practical skills is often yet another 

exercise in testing recall of information 

HOW SHOULD WE ASSESS? 

The method of examining should be closely related to what we are 
trying to examine. We have, therefore, to choose the right 
instruments which should fulfill the following criteria: 
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Assessment in Medical Education 

Validity 

This refers to what the test really measures. A test is valid if it 

measures what we really wish to measure. For example, the 

quality of record obtained by a student in a heart experiment is 

not a valid test of his knowledge of cardiac physiology. This type of 

validity is called content validity. There is also a concept of 

predictive validity. For example, does an examination designed 

for testing knowledge of cardiac physiology predict the student's 

competence in managing a patient of cardiac failure in later 

years? 

Reliability 

This refers to the reproducibility of the results obtained. A good 

instrument should give the same measurement of the same 

performance on different occasions. 

Interaction of reliability and validity 

High reliability is no guarantee of validity. For example, a person 
may consistently put the dart on the outer circle of the bull's eye 
showing remarkable reliability. However, it is not valid because 
what we wish to measure is his ability to hit the bull's eye (Fig. 3). 

Feasibility 

Feasibility is a relative term. Theoretically every type of test is 
feasible. But one has to see whether the time involved in 
developing, administering, scoring, interpreting and reporting a 
test is justified. 

Effect on students 

Examinations have a profound effect on the reading habits of 
students. They tell the students what is considered important by 
examiners, and what will affect his self esteem, career aspirations 
and accomplishments. For instance, if the examiners insist on 
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Reliable but invalid

Reliability (Consistency) is needed to obtain valid results
(but one can be consistently "Off 

Fig 3. Concept of reliability and validity

asking numerical data, minor irrelevant details, or eponyms, the 
students will learn these at the expense of more important 
information. If the Physiology examination is wholly essay type, 
and almost every year there is either a question on 'regulation of 
blood pressure' or on 'regulation of cardiac output', the majority of 
the students will ultimately reduce the study of cardiovascular 
physiology to learning good answers to these two questi
the other hand, if there are also a few multiple choice questions on 
various aspects of cardiovascular physiology, the student will be 
compelled to understand all of it.

Reliable and valid 

Assessment in Medical Education 

 

 
Reliable but invalid 

Reliability (Consistency) is needed to obtain valid results 
(but one can be consistently "Off target") 

Fig 3. Concept of reliability and validity 

asking numerical data, minor irrelevant details, or eponyms, the 
students will learn these at the expense of more important 
information. If the Physiology examination is wholly essay type, 
and almost every year there is either a question on 'regulation of 
blood pressure' or on 'regulation of cardiac output', the majority of 
the students will ultimately reduce the study of cardiovascular 
physiology to learning good answers to these two questions. On 
the other hand, if there are also a few multiple choice questions on 
various aspects of cardiovascular physiology, the student will be 
compelled to understand all of it. 

Unreliable and invalid 
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We don't care how hard the student tried, we don't care 
how close he got ... until he can perform he must not be 
certified as being able to perform. 

R.F. Mager 

" How can you possibly award prizes when 
everybody missed the target?" said Alice."Well", said 
the Queen, "some missed by more than others and 
we have a fine normal distribution of misses, which 
means we can forget about the target". 

- Lewis Carroll, in Alice in Wonderland 

Assessment in Medical Education 

EXPRESSION OF ASSESSMENT 

A student's achievement can be expressed in two ways: 

Criterion referenced assessment 

This assessment is in reference to how well a student does in 

relation to some predetermined criteria. The criteria might have 

been established empirically or rationally. For example, a student 

might be expected to list ten important advantages of breast 

feeding as compared to bottle feeding. Any student who lists less 

than five advantages fails. While criterion referenced assessment is 

ideal, it may not be entirely feasible. 

 

 

 

Norm referenced assessment 

This assessment is based on the performance of some reference 
group, usually the class taking the examination. For example, if 
in response to a question on advantages of breast feeding as 
compared to bottle feeding, most of the students (the 'average' 
students) list three advantages, we let all those who list two or 
more  advantages  pass.  Although it is an obviously   poor way  of 

assessing answers, it is used far more commonly than is desirable. 
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Assessment in Medical Education 

The reason may be that one wants to avoid criticism by students or 
colleagues, or a certain minimum pass percentage has to be 
achieved. But the result of norm-referenced assessment is always a 
lowering of standards (Bijlani and Nayar, 1983). 

WHEN SHOULD WE ASSESS? 

The main purpose of assessment in the undergraduate medical 

course is to measure a student's progress in an on-going way so 

that both the student and the teacher are informed on the 

effectiveness of learning and teaching, and to measure overall 

performance against some agreed criteria of competence for 

professional practice. There are two types of assessment which 

are of major concern to medical educators. 

Formative assessment 

This is assessment during the course. Its purpose is to provide 

feedback to the student and teacher. Its scoring should be strictly 

criterion referenced. This has great diagnostic value and provides 

opportunities for midcourse correction (Fig. 4). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

Fig 4. Simplified model for the instruction role of formative testing 

No

Are the students  achieving the 

intended learning outcomes ?

FORMATIVE TESTING

(To monitor learning progress)

Provide group or                    

individual remediation

Provide feedback to                  

reinforce learning

Yes

DIAGNOSTIC TESTING
(To study persistent difficulties)

Proceed with the 

planned instruction



  

Summative assessment 

This is the final or end assessment at the end of a unit, term or 

course. Its purpose is to rank-order students and award marks, 

grades or certificates. Its scoring is frequently norm referenced 

but can be criterion referenced. Part of summative assessment 

may be based on formative assessment. For undergraduate 

students at the All India Institute of Medical Sciences, formative 

assessment (Internal) forms 50% of the final assessment (Fig. 5). 
  

INSTRUMENTS OF ASSESSMENT 

Theory 

Until the 1950s, the assessment of medical students rested on the 
judgement of senior staff and was based on performance in essay 
type examinations and on oral examinations. The reliability  
of  such  examinations  was  questioned  and  more objective 

Have the students achieved

the intended outcomes of instruction

SUMMATIVE TESTING

(To determine terminal performance)

Provide additional

individual remediation

Assign grades or 

certify mastery

Evaluate the effectiveness

of the instruction

Fig 5. Simplified model for the instruction role of

summative testing 

No Yes

Assessment in Medical Education 
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examinations were demanded, especially in the West. In 

the 1960s there was a movement, specially in medical 

education, towards the use of multiple choice questions. The 

results of objective tests compare well with other criteria of 

success; the problem is that it is relatively difficult to construct 

multiple choice questions (MCQs) which measure more than the 

recall of information. Objective tests can, however, be devised 

which require students to apply principles to interpret data or 

to make a judgement. 

McGuire (1963) analyzed the content of objective tests and 
found that 78% of test items were concerned with recall of 
information, 5% required recognition of learning of a fact or 
concept, 11% involved ability to generalize, and only 7% were 
concerned with anything that could be described as higher level 
learning. The cognitive domain as outlined by Bloom (1956) to 
which McGuire refers is given below: 

Bloom's cognitive levels 

1. Knowledge: memorise 

and recall information 

2. Comprehension: interpret 

information in one's own 

words 

3. Application: apply 

knowledge to new 

situations 

4. Analysis: breakdown know-
ledge into parts and show 
relationship among parts 

5. Synthesis: bring together 
parts of knowledge to form a 
a whole; build relationships 
for new situations 

6. Evaluation: make judge-
ments on basis of criteria 

Assessment in Medical Education

define, label, list, name, repeat, 

order, arrange, memorise 

describe, indicate, restate, 
explain, review, summarise, 
classify 

apply, illustrate, prepare, 
solve, use, sketch, operate, 
practice, calculate 

analyse, categorise, compare, 
test, distinguish, examine 

arrange, compose, formulate, 
organise, plan, assemble, 
construct 

appraise, evaluate, conclude, 
judge, predict, compare, score 
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The much maligned essay type questions have been with us the 
longest and have some merits if properly designed. The short 
answer questions (SAQs), while testing almost the same faculties as 
essay, escape many of the pitfalls of the latter. SAQs have to be 
drafted in such a way that the answer calls for a predetermined 
and precise concept. The answer expected is short, and open. 
Although its content is rigidly defined, its form may vary. A 
comparison of different instruments of assessment is provided in 

Table 1. 

Oral Examination 

Oral examination (Viva-Voce) is a face to face interview between 

the examiner and the examinee. In our country, in ancient times 

oral examinations were the only tests used to assess the abilities 

of a physician. Even today, it is the main component of examination 

at many universities in various countries. In India it is losing its 

credibility due to a lack of faith and confidence in the examination 

system and fear of bias. 

Conducted properly, oral examinations are a useful component of 

assessment. They inculcate in the student faculties of thinking 

fast, clear expression and intellectual honesty. The communication 

skills of the student can be assessed (Bijlani and Nayar, 1983). 

Measurement of psychomotor skills 

Medicine is both a science and an art. A major part of the art of 
medicine are the skills required for physical examination, for 
investigative procedures such as cardiac catheterization, lumbar 
puncture or a biopsy, and for treatment procedures such as 
applying a plaster or giving an incision. All these skills are 
painstakingly imparted to medical students over three years or 
more. While the teaching of these skills occupies a considerable 
part of the curriculum, and their mastery is essential for a 
competent doctor, their assessment by conventional or traditional 
examinations generally leaves a lot to be desired. A major advance 
in this area has been the formulation of an objective structured 
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Table 1. Comparison of different instruments of 
assessment 

Criterion Essay Short Answer        Multiple 
Question     Question       Choice        

     Question 

1. The Instrument of assessment is: 

a) reliable less more  more 

b) valid less more  more 

c) economical more more  less 

d) capable of handling no yes  yes                 

large number of students 

2. The instrument assesses: 

a) the ability to yes 

organise ideas 

b) expression yes 

c) a large sample of no 

knowledge acquired 

d) the ability to write yes 

logically and 

systematically 

e) the ability to yes  
write lucidly 

3. The test: 

a) encourages the 

students 

b) helps in getting feed-
back from students 

c) requires proficiency 

in language 

d) is easy to structure yes 

e) is difficult to mark yes 
or grade 

yes     no 

yes     no 

yes     yes 

yes     no 

yes     no 

        to guess 

       significant 

less than       less than 

essay       essay                   
yes, but less         no                      
than essay 

no, but not       no                     

as easy as 

MCQs 

to bluff neither to 

guess nor 
bluff 

negligible adequate 

yes 
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examination which has been implemented at selected centres for 
clinical (OSCE; Harden and Gleeson, 1979) as well as preclinical 
(OSPE; Nayar et al, 1986) subjects. Barrows (1987) has proposed 
an alternative to the typical OSCE stations, which he calls the 
clinical encounter station, in which simulated or "standardised" 
patients are used. The clinical encounter station requires the 
student to interact with the standardised patient in a complete 
clinical encounter in which the student must integrate various 
skills and abilities, as well as interview, generate hypotheses and 
communicate with the patient. The OSCE format, when combined 
with standardised patients, shows promise of achieving both 
validity and reliability within feasible testing times (Vleuten and 
Swanson, 1990). 

The movement toward more directly assessing the outcomes of 
medical education will continue (Kassebaum, 1990). The shift 
away from written and toward performance based assessments of 
student and resident abilities will persist until a balance and 
appropriate use of each is reached, potentially opening new 
possibilities for research on the effectiveness of innovations in the 
medical education process. 

Measurement of attitudes 

An attitude has been defined as a relatively enduring organization 
of beliefs around an object, or concept, which predisposes one to 
respond in some preferential manner. All attitudes are learned, 
and unlike purely rational ideas, they are linked to emotions 
(Rezler, 1971). 

Inculcating desirable attitudes constitutes the affective domain of 
educational objectives. While the importance of attitudes is widely 
acknowledged, assessment in examinations is based almost 
exclusively on the students' achievement in cognitive and 
psychomotor objectives. Therefore, it is not surprising that the 
students consider all talk about attitudes merely                 
hypocritical             and high flower talk. Assessment of attitudes 
seems to be ignored.   The various  instruments in current use for 
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assessment of attitudes are questionnaires, observational scales 
and disguised measures. 

The difficulties inherent in the measurement of attitudes should 

not deter medical teachers from addressing themselves to this 

table (Rezler, 1971). Attitude measurement is hard but worthwhile 

undertaking with legitimate applications. Attitudes should be 

measured not only in students, but also in teachers, who serve as 

role models. 

Self Assessment 

For medical graduates it is important that they continue assessing 

and monitoring their own competence. This is specially relevant 

today in the wake of a rapidly advancing and changing medical 

scenario. Self assessment, therefore, should be an integral part of 

the examination system. 

Recertification 

In order to safeguard the interests of the public, the pressure is 
building towards periodic recertification of physician competence in 
USA. This may be conducted by the medical profession, state 
licensing agencies or medical care insurers (Manning and Pelit, 
1987). Such a need is being felt in India also. Recertification will 
require continued research on adequate ways to assess physician 
performance (Norman et a1,1989). 

Homeostatic role of assessment 

There is a need to strike a balance between the educational 
process and the assessment so that we succeed in producing 
caring and competent doctors in the true Oslerian tradition. It is 
unlikely that we will ever be able to correlate the assessment in 
our examinations with the subsequent performance of our students 
as doctors. But we can take solace in the dictum that 'no good 
teaching is ever wasted' (Wasi, 1974). 
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PART - II 

Assessment 

of 

Theoretical Knowledge 

Students work to pass, not to know ... They do 

pass and they don't know. 

Thomas Huxley 



18 

 

Essay Questions 

Vinod K. Paul 

Essay type questions are the most commonly employed method 

for assessment of cognitive skills in medical education. In the 

traditional, open-ended essay-based assessment, the student is 

given a topic and instructed to write an extended descriptive 

narration thereof. The expected reply may run into a few 

paragraphs (Short note) or several pages (Long essay). The brief 

phraseology of the topic provides considerable flexibility regarding 

the scope and content of the answer. Individual writing-style and 

proficiency of language make the essay of each student a unique 

piece. 

Essay type questions are able to assess not only recall of knowledge 

and comprehension of information, but also more significantly, 

the complex cognitive skills, including analysis, synthesis and 

evaluation. They also measure the student's power of expression, 

ability to organise thoughts and communicate them in writing. 

THE CRITERIA OF GOOD ASSESSMENT 

Validity, reliability, objectivity and practicability are the attributes of 
good assessment. Let us see how essays fare on them. 

Validity. It. refers to the ability of the instrument to measure 
what it is supposed to measure. A valid instrument will accurately 
reflect the extent to which the student has achieved the objectives  
of the course. It should be remembered that the test items       are 
only a   representative sample of the subject.  Therefore, when the 
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number of test items is more, the assessment will be more valid. 

The large size of the response to an essay question limits the 

number of such items that can be given in an examination. Hence, 

essay type questions have limited validity. 

Reliability. It refers to the consistency of the assessment tool. I f  
a  test  is  g iven on more than one occasion and the 
students achieve the same scores, it is a reliable test. The inherent 

plasticity of scope, content and style of the essay makes it 
unlikely that the students will perform exactly the same way as 
they did on another occasion. The essays, therefore, have poor 
reliability. 

Objectivity. An objective assessment procedure is devoid of 
variability due to different examiners. Assessment through 
traditional essays is particularly weak in this respect. The 
unlimited scope of the essay leaves considerable room for subjective 
judgement about what constitutes the 'perfect' response. 
Superfluous factors such as bad handwriting and poor spellings/ 
grammer may mar an otherwise good answer. On the other hand, a 
student may bluff his way to better marks through smart 
writing — skills concealing a poor content. Indeed, essays are not 
an objective measure of learning outcomes. 

Practicability. Assessment through essays is very practical 
as the essay questions are easy to construct. It does not take 
much time to prepare an essay-based question paper and it is 
because of this advantage that they continue to be used widely as a 
method of assessment in medical examinations. 

HIERARCHY OF LEARNING OBJECTIVES 

In the knowledge or cognitive domain, the various levels of learning 
objectives are as follows (Buckwalter et al, 1980; Irwin and 
Bamber, 1982): 

Level I Recall of information 

Level II Comprehension and interpretation of data 

Level III   Problem-solving ability (involving analysis, synthesis,    

  evaluation) 



 

Traditional essay question does not define the 
expected answer. The candidates may interpret the

question in different ways

Clinical competence demands a high order of problem solving 
abilities, i.e. to make diagnosis from symptoms and physical 
examination, to plan investigations, to decid
treatment, and so on. Since essays can be employed for the higher 
domains of learning, they have a definite place in the assessment 
medical students. However, essays, as often framed, test only the 
lower domains of knowledge and do not measure learning 
outcomes of the problem solving level. Sadly, this is so when (as 
stated earlier) the essays can amply assess the cognitive skills, 
such as analysis, synthesis and evaluation, required for problem 
solving competence. The essay questions are often written in a 
non-descript phrase giving no idea to the student about the scope 
the answer expected. Some examples of open ended essay 
questions from an MBBS final paper are given in Table 1.
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Traditional essay question does not define the scope of the 

expected answer. The candidates may interpret the 
question in different ways 

Clinical competence demands a high order of problem solving 
abilities, i.e. to make diagnosis from symptoms and physical 
examination, to plan investigations, to decide the most suitable 
treatment, and so on. Since essays can be employed for the higher 
domains of learning, they have a definite place in the assessment of 
medical students. However, essays, as often framed, test only the 
lower domains of knowledge and do not measure learning 
outcomes of the problem solving level. Sadly, this is so when (as 
stated earlier) the essays can amply assess the cognitive skills, 
such as analysis, synthesis and evaluation, required for problem 
solving competence. The essay questions are often written in a 

descript phrase giving no idea to the student about the scope of 
the answer expected. Some examples of open ended essay 

tions from an MBBS final paper are given in Table 1. 
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Table 1. Examples of open ended essay questions 
given to undergraduate students 

Write notes/essays on: 

— Tuberculosis 

— Anti-cancer drugs 

— The pill 

— Respiratory failure 

— Neonatal care 

— Shock 

— Strategies for AIDS prevention 

It can be seen that this format lacks precision and leaves much to 

imagination. 

IMPROVING ESSAY-BASED ASSESSMENT 

Structured Essay Questions (SEQs) 

Several deficiencies of the open ended traditional essay questions 

can be improved upon by structuring the essay questions 

(Table 2). 

Table 2. Improving assessment through essays 

 

Structure the essayLow reliability

Make SEQs with checklistsLow objectivity

Include more short structured essaysLow validity

Make problem-based SEQsDoes not test problem

solving ability

SolutionLimitations of 

traditional essay

Structure the essayLow reliability

Make SEQs with checklistsLow objectivity

Include more short structured essaysLow validity

Make problem-based SEQsDoes not test problem

solving ability

SolutionLimitations of 

traditional essay
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In a SEQ, the wording of the question limits the scope of the 

content and directs the student to a precise and specific 

response. This improves the reliability of the test. Further, a SEQ 

can be suitably written to describe a patient management problem, 

thus using it to test a student's problem solving ability. Some 

examples of open ended essays and their counterpart SEQs are 

shown in the Annexure. It can be appreciated that SEQs can be 

adapted to assess problem solving abilities (Examples 1, 3 and 4). 

Validity can be improved by accommodating a larger number (say 5 

or 6) of short SEQs in a paper rather than one or two detailed 

questions. Compared to the open ended essays, the SEQs are 

more amenable to marking by checklists in order to improve 

objectivity. 

Like any other instrument, draft SEQs should be discussed with 
peers before finalisation in order to ensure that they are relevant, 
accurate and easily understandable. While writing a structured 
essay question, following guidelines should be followed (Menon et al, 
1992; Richardson R, 1988): 

1. Be specific about the learning outcome being assessed. 

2. Break the topic into precise divisions, giving problem based 
orientation as far as possible. 

3. Use simple unambiguous language. 

4. Provide adequate information in the text. Explain the 

context. 

5. Define the task clearly. The student should know precisely 
what is expected of him/her. 

6. Specify allocated marks and time for each part. 

Marking Scheme 

The use of a checklist helps a great deal in reducing the subjectivity in 
the marking of essays. Checklist should provide the key points and 
the allocated marks. The examiners should agree to the             
checklist before hand. Even when a single examiner is marking                          
the essays, a checklist is of considerable use in maintaining 
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objectivity. The examiner should make a conscious effort to ignore 

distractors (such as decorative language) and focus on the subject 

matter. 

SUMMARY 

1. Essay type questions have a distinct place in the assessment of 

cognitive skills. They are primarily used to assess learning 

outcomes of a higher level such as problem solving ability, 

which cannot be tested by other methods. 

2. Open ended essays have severe limitations. They have little 

role in medical education. 

3. Structured essay questions have several positive attributes. 

They have good reliability. They can be adapted to improve 

validity and to test problem solving ability. 

4. Structured essay questions used in conjunction with checklist 

ensure a reasonably high objectivity. 
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ANNEXURE 

Writing structured essay questions 

Traditional Essay Question Structured Essay Question 

1. A one-year-old child is brought to the casualty 

with diarrhoea for one day. He has no vomiting. 

On examination, he weighed 9 kg and had 

evidence of moderate dehydration. You decide to 

provide oral rehydration. 

(a) What is the estimated fluid deficit in this child? 

(0.5 mark, 1 minute) 

(b) Calculate the amount of oral rehydration solution 

required for rehydrating this child and state the rate 

at which it is to be administered. (4.0 marks, 8 

minutes) 

(c) List six parameters that you would monitor 

during rehydration therapy. (1.5 marks, 3 

minutes) 

(d) Using a diagram, demonstrate the principle of 

action of oral rehydration solution. (4.0 marks, 8 

minutes) 

2. Answer the following questions: 

(a) Using a flow chart, depict the hexose mono-phos-

phate shunt (HMP) pathway in the red cell. 

(2.5 marks, 5 minutes) 

(b) Explain how G6PD deficiency will produce 
haemolysis in the presence of oxidant drugs. (2.5 
marks, 8 minutes) 

(c) State two conditions other than drug exposure 

which may trigger haemolysis in G6PD deficiency. 

(1.0 mark, 2 minutes) 

(d) Enumerate six drugs contraindicated in G6PD 

deficiency state. (3.0 marks, 3 minutes) 

(e) What is the risk of G6PD deficiency in a son of 

affected father? (1.0 mark, 2 minutes) 

1. Write a note on oral 

rehydration therapy (10 

marks, 20 minutes) 

2. Discuss the biochemical 

basis and clinical 

features of G-6-P-D 

deficiency (10 marks, 20 

minutes) 
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3. Describe the clinical 

features and 

diagnosis of AIDS 

(10 marks, 20 minutes) 

4. How do you manage 

a case of dog-bite? 

What are the 

indications of pre-

exposure rabies 

vaccination? 

(15 marks, 30 minutes) 

5. Describe the diagnosis 

and management of 

thyrotoxicosis. 

(15 marks, 30 minutes) 

 

3. A 38 year old male truck driver is admitted 

with a history of diarrhoea and weight loss of 2 

months duration, cough for the last 6 weeks and 

one episode of haemoptysis 2 days back. 

(a) What other points in the history would you like 

to record? (3.0 marks, 6 minutes) 

On examination, he had extensive oral thrush. 

Auscultation of his chest revealed an area of 

bronchial breathing and fine crepts in the right 

supramammary region. 

(b) What other findings would you look for? (2.5 

marks, 5 minutes) 

(c) What is   your  clinical diagnosis?   (1.5 marks, 3 

minutes) 

(d) How would you confirm the diagnosis?  (3.0 marks, 

6 minutes) 

4. A 5-year-old boy, bitten by a stray dog 4 hours 

back, is brought to you in the casualty. The dog 

has been traced and is available for observation. 

Examination revealed deep bites over the left 

forearm and a single bite over the nape of the 

neck. Blood was seen oozing from all the sites. 

(a) Outline the steps of management of this case in a 

systematic order. (5 marks, 10 minutes) 

(b) Tabulate the available anti-rabies vaccines 
showing their origin, cost and dosage schedule 
for postexposure immunisation. (5 marks, 10 
minutes) 

(c) List community health strategies for the control 

of rabies in urban areas (2.5 marks, 5 minutes) 

(d) List high risk groups in whom pre-exposure rabies 

prophylaxis is indicated. (2.5 marks, 5 minutes) 

5. Answer the following questions: 

(a) What is thyrotoxicosis? 

(1 mark, 2 minutes) 



26 

 

Assessment in Medical Education 

( b )  De s c r i b e  t h e  s ymp t oms  a nd  s i g n s  o f  

thyrotoxicosis. (4 marks, 8 minutes) 

( c )  Outline the investigations you will advise to a 

patient suspected to be suffering from this 

condition. (5 marks, 10 minutes) 

( i v )  Descr ibe  var ious  modes  o f  t rea tment  o f  

thyrotoxicosis. (5 marks, 10 minutes) 

OR 

5. A 46-year-old female patient comes to you with a 

history of generalized weakness, palpitation, 

excessive sweating and heat intolerance for the 

last 1 year. Inspite of a good appetite, she has 

lost 10 kg of weight during this period. 

(a) What is your provisional diagnosis? (1 mark, 2 

minutes) 

(b) What additional history will you take and physical 

signs will you look for in this patient. (4 marks, 8 

minutes) 

(c) What are the investigations you will advise to 

support your diagnosis? (5 marks, 10 minutes) 

(d) Outline steps in the management of this patient. (5 

marks, 10 minutes) 

6. Answer the following questions: 

(a) Define nephrotic syndrome. 

(2 marks, 4 minutes). 

(b) Classify nephrotic syndrome in children (3 marks, 6 

minutes) 

(c) Describe the characteristic urinary findings, light 

microscopic, electron microscopic and 

immunoflourescent findings in minimal change 

glomerulonephritis. (5 marks, 10 minutes) 

6 . D e s c r i b e  t h e  

pathology of nephrotic 

syndrome in children. 

(10 marks, 20 min.) 



 

Short Answer Questions 

U. Sabherwal 

INTRODUCTION 

Educationists are at variance in their opinion of what constitutes a 

short answer question (SAQ). Hence, though difficult to define, it 

may best be explained by defining its role. 

Short answer questions mainly test recall of knowledge, e.g. 

definitions, terms, facts, figures, etc. The student is expected to 

provide a word, phrase or a numeral in response to a question. It 

may also ask the examinee to draw and label a diagram. Its make 

up is similar to a well stated multiple choice item without the 

alternatives. Here, the examinee is required to supply rather 

than select the answer. 

Facts constitute an important component of knowledge and SAQs 

are useful where basic vocabulary is being built. In disciplines 

where names of structures, substances and symbols are required 

to be learnt, the SAQs are a valuable assessment tool. 

TYPES OF SAQs 

The common forms that SAQs can take are the following: 

1. Completion items: These consist of incomplete statements, 
the examinee having to supply the missing words, terms, 
symbols etc. These are also commonly called 'fill in the blanks' 
type of questions. 
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2. Definitions 

3. Unique answer type: These take the form of actual questions, 

the examinee having to supply a specific answer. 

4. Label/draw diagrams 

5. Numerical problems: While numerical problems can be 

presented as multiple choice test items, they are more often 

presented in short answer form. Numerical problems provide 

the basis for a wide variety of test items in medical sciences 

where values of concentration of essential components within 

tissues and body fluids need to be learnt and in any field of 

study where exact quantitative relationships are required to be 

developed. The answers to numerical problems are usually 

concise and hence easy to score. 

6. 'Open' SAQs: These are similar to unique answer questions 

except that they allow for some variation in the nature of the 

answer, either in terms of its intrinsic content or in terms of 

the way in which it is expressed, e.g. list advantages/ 

disadvantages/indications, give examples, etc. 

7. Problem solving items: If SAQ approach is felt to be appropriate, it 

must be decided, which particular type of SAQ item will be 

most appropriate for testing various topics and skills. Examples of 

various types of SAQs are shown in the Annexure. 

MERITS OF SAQS 

1. They are easy to construct as compared to MCQs. 

2. They are more specific than essays and thus more reliable. 

3. They are quicker to answer. Thus the student can be tested on a 
wide range of topics in a short period. 

4. They can be graded quickly and provide many separate 
storable responses per page or per unit of testing time. 

5. SAQs are less prone to guessing than MCQs. 

6. It is possible to construct a checklist for responses to ensure 
intermarker reliability and thus objectivity. 
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DEMERITS OF SAQS 

1. In most cases, they test only the factual knowledge and not its 
application. 

2. They do not cover as much syllabus as MCQs. 

3. They take longer time to prepare in order to avoid ambiguous 

responses.                                                                                               

However, these merits and demerits are relative compared to 

essays and MCQs and SAQs have their own place in 

assessment of cognitive skills. 
 

GUIDELINES FOR WRITING SAQs 

Completion and unique answer types 

1. The question or incomplete statement should be worded 
carefully enough to require a single, unique answer. A common 

problem with short answer items is that a question which the 

examiner thought would call for answer A, elicits from some of 

the examinees an equally appropriate answer B, C, or D. To 

prevent this ambiguity in the responses and consequent 

difficulty in scoring, it is advisable that the question be worded 

so as to elicit a very specific answer. 

2. One should think of the intended answer first and then write 

the question to which that answer is the only appropriate 

response. 

3. A direct question should be used unless the incomplete sentence 

permits a more concise or well defined correct answer. 

4. If the item is an incomplete sentence, the blanks should be 
placed at the end of the sentence or statement. 

For example: 

Type II alveolar cells of lung secrete  ...................                      
Versus                                                                                      

What is the function of type II alveolar cells of lungs? 
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5. Unintended cues to the correct answer must be avoided. 

6. The item should be worded as concisely as possible without 
losing specificity of response. 

7. The space should be arranged for recording answers on the 

right margin of the question page. This practice not only 

makes the items easier to score, but also encourages the use of 

direct questions or placement of blanks at the end of incomplete 

sentences. 

8. One should not lift the statements from textbooks. These 

should be framed by the examiner himself. 

Numerical problems 

1. Simple numbers should be used. The purpose of the item is to 

test the understanding of a process, not computational skills. 

2. The degree of precision expected in the answer should be 

specified. If students are uncertain about what they are being 

asked to do, and if they guess wrongly, the measurement of 

what they are able to do will not be accurate. 

3. If a fully correct answer requires the unit of measure to be 

expressed, this should be specified as part of the problem. An 

examinee may forget to write the units of expression in an 

answer. Whenever units of measure are expected, it should be 

mentioned in the question. 

4. If possible, a single complex problem should be divided in to a 
number of simpler single step problems. It is a mistaken belief 
that the more complex the problem, the better it will test the 
examinee's ability. Just the reverse is usually true. 

5. The numerical problem should be expressed as concisely as 
possible. 

LAYOUT OF THE SAQ TEST 

Having selected the questions, it is important to provide a final 
layout of items. Guidelines for answering each test item should be 
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mentioned very clearly. Appropriate boxes of suitable size may be 

provided in case of open ended SAQs. The weightage for each 

question (in terms of marks allocation) should be written along 

with the question. 

EVALUATION OF SAQS 

Evaluation of test items may be carried out by a colleague or a 
validation panel. The evaluators are provided with a checklist 
which seeks information regarding the relevance of the questions 
to the course content, the specific educational outcomes or skills 
being assessed. They evaluate the items for validity, clarity of 
language, absence of clues and estimate the difficulty level index 
and discrimination index of the question. They also assess 
reliability of the test. 

Quantitative evaluation of SAQs is done by measuring the 

"difficulty index" and the "discrimination index" of the test times 

as is done for MCQs. This is discussed in detail in a separate 

chapter. 
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Short Answer Questions 

ANNEXURE 

Completion type 

1. Lateral rectus muscle of the eyeball is innervated by ____________________________  

2. Bitot's spots are a sign of deficiency of ____________  

3. Lesion o f  in fe r ior  d iv is ion o f  oculomotor  

nerve  in the  orb i t  results  in  

4 .  The  m ic ro scop i c  fe a tu re  cha rac te r i s t i c  o f  

rheumat i c  myoca rd i t i s  i s  

5. Following spinal anaesthesia, three common complications in order 

of incidence are 

                                                                                                                                          

Definitions 

1. Maternal mortality rate 

2. Motor unit 

 

Unique answer 

1. Give chemical composition of sphingoimyelins. 

2. Define essential amino acids. Name three of them. 

3. List the connections of the ciliary ganglion. 

4. Sequential steps to be followed while passing a Ryle's tube in a conscious patient 
are: 

5. List five important clinical features of cretinism in the neonatal period. 

6. Name three steroidal anaesthetic agents used by the intravenous route. 

7. Following spinal anesthesia, which nerve fibers are blocked first and which ones the 

last. 
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Label the diagram 

1. In the diagram given below, indicate the muscles at A,B,C,D and E. Give their nerve 
supply and action/s. 

            Muscles       Nerve Supply

2. In the diagram given below, identify the areas marked A,B,C,D,E and F.

Assessment in Medical Education

the diagram given below, indicate the muscles at A,B,C,D and E. Give their nerve 

 

Nerve Supply Action/s 

the diagram given below, identify the areas marked A,B,C,D,E and F. 
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Short Answer Questions 

Numerical Problems 

1. To prepare 1 litre of home based oral rehydration solution, the following are needed 

(mention in grams) 

  Sugar ________________  Lime__________________  Salt ______________________  

2. Fill in the daily requirements of the following as prescribed by ICMR for a 3-year-old 

child. 

Proteins ____________________________  Fats _____________________________________ 

Vitamins__________________________ Calcium__________________________________  

3. Nine grams of drug when given to a group of 100 hypertensive rats causes death of 

50% animals and 1 gram is required to lower the blood pressure to normal in 50 rats. 

Give the value for the following. 

ED 50 ___________________  LD 50 _________________  Therapeutic index _____________  

4. A one-year-old boy was brought to the emergency room with high fever for 12 hours 
and 3 episodes of convulsions within the preceding 2 hours. Physical examination 
revealed an unconscious child with a blood pressure of 70/40 mm Hg and generalised 
petechial rash but no neck stiffness. 

A lumbar puncture was performed. CSF revealed 1000 WBCs/cu. mm (polymorphs 

90% lymphocytes 10%), protein 250 mg/dl. 

(a) What is your diagnosis? _____________________  

(b) What is the most likely etiological agent? ________  
(Gram staining of CSF revealed no organisms.) 

(c) What antimicrobial therapy would you start?  __________  

It was decided to give only two-thirds of the maintenance fluid therapy to this 
child. 

 

(d) Which endocrine complication necessitated the above decision? 

5. A 60-year-old male patient with chronic obstructive airway disease (COAD) was 

brought to the casualty. His arterial blood gas analysis revealed 

P02 45 mm Hg,PCO2 80 mm Hg, pH 7.2 

a) What is the likely diagnosis? 

b) The cause of PCO2 levels observed is _____________  

c) The most important step in the treatment of this patient is 



  

Multiple Choice Questions : Construction 

P.S.N. Menon 

Multiple choice questions (MCQs) are probably the most widely 
used component of objective tests. They are reliable and valid 
measures and practical. MCQs are being increasingly used for the 
last two decades for formative and summative assessments as 
well as for various entrance examinations where ranking of 
students is of paramount importance. 

STRUCTURE OF MCQs 

MCQ consists of a base or stem followed by a series of 4-5 
suggested answers for a question or completion for a statement 
called items. The stem may be a statement, question, case history, 
situation, chart, graph or picture. The correct answer is called 
key and the suggested answers or completions other than the one 
correct choice are called distractors. 

TYPES OF MCQs 

A large number of formats are available for framing of MCQs. 
Examinations conducted by agencies such as AIIMS, National 
Board of Examinations and UPSC in India, Royal Societies of UK 
and the National Board of Examiners of USA use the following 
formats. 

1. One best response 

2. Matching type 
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3. Multiple true-false 

4. Multiple completion type 

5. Reason — Assertion or relationship analysis type 

One best response type 

This is the traditional and the most frequently used type of MCQ. A 
series of 5 choices is preferred to a series of 4 as it reduces the 
chances of random guessing. Instructions to the examinee 
emphasize the importance of selecting the one best response 
among those offered. This MCQ usually has a comparative sense 
and the examinee is instructed to look for the best or the most 
appropriate choice. There is no specific advantage of an 
incomplete statement over a question. 

Example 1 

Deficiency of niacin leads to the development of: 

a Diarrhea 
b Photophobia 

c Peripheral neuritis 

d Cheilosis Key : a 

Example 2 

Which one of the following is the most common early valvular 
lesion resulting from acute rheumatic fever? 

a Mitral stenosis 
b Mitral incompetence 

c Aortic stenosis 

d Aortic incompetence Key : b 

This format usually tests only recall of facts and greater effort is 
needed for testing higher cognitive domains. Another criticism is 
that the student may be reminded of something he/she might not 
have thought of without seeing it spelled out. This can be obviated 
by the sparing use of 'None of the above'. However, when used it 
should be made clear to the examinee that the choice of 'None of 
the above' may be sometimes correct and sometimes incorrect. 
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Example 3 

The most frequent primary brain tumour in children is: 

a Brain stem glioma 

b Ependymoma 

c Craniopharyngioma 

d None of the above Key : d 

'All of the above' and 'A and B of the above' options should not be 

used as distractors as the examinee would recognize at least one 

as clearly incorrect or correct and the choice is restricted. 

Unintended grammatical clues can also play a role in these types of 

MCQs. The optimum time for response to these MCQs is 40 

seconds per question. 

Another variant of the completion type of format is the negative 

form. All but one of the choices are applicable and the examinee is 

asked to select the one which does not apply, or applies least or is 

an exception in someway. 

Example 4 

Clinical features of neonatal tetanus include all of the following, 

except: 

a Bulging fontanel 

b Trismus 
c Hypertonia 

d Spasms Key : a 

This requires a switch from positive to negative thinking and an 
incorrect answer may be due to failure to follow the instruction 
than true lack of knowledge of the subject. To avoid this difficulty 
all negative items may be placed together in a separate section of 
the test with special instructions and the negative aspect 
highlighted. 

The best one-out-of-five type of item can follow either singly or in 
sets like the presentation of a case history or situation presenting a 
complex problem. Care should however be taken to give the 
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examinee only the information to make the correct response. Care 
should also be taken to avoid interdependence of items. 

Example 5 

A 3-year-old boy has had recurrent episodes of pneumonia. A 

sweat test shows an increased concentration of chloride ions. The 

patient is most likely to have a lesion in the: 

a Adrenal glands 

b Kidneys 

c Pancreas 
d Parathyroid glands Key : c 

e Thymus 

Matching type 

This consists of two lists of statements, words or symbols which 

have to be matched with one another with specific instructions. 

The two lists may contain different numbers of items. These 

formats are well adapted for measuring relationship between 

large amounts of factual information in an economical way. 

However, it is very difficult to test any high level of ability with 

this format. 

In this format also 'none of the above' can be used as an entry. 
However, care must be taken to be sure that the association 
keyed as the correct response is unquestionably correct and the 
unnumbered item could not be rightly associated with any other 
choice. The temptation to add too many responses to a single stem 
should be curbed. 

Example 6 

Match the following with appropriate statements given below: 

a Lymph node 

b Spleen 

c Both 
d Neither 
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1. contains plasma cells 

2. involutes at puberty 
3. has a cortex and medulla 

4. is the source of T cells 

5. contains venous sinuses Key : 1-c, 2-d, 3-a, 4-c, d. 

Multiple true-false type 

Multiple true-false format consists of a stem followed by 4 or 5 

true or false statements. The stem may be in the form of a 

question, statement, case history or clinical data. Each of the 

completions or statements offered as possibilities must be 

unequivocally true or false (in contrast to single best response). 

This type of question should be written so that no two alternatives 

are mutually exclusive. 

Instructions should be clearly given at the beginning of any 

section in which this format occurs in the test and if possible, an 

abbreviated code should be given at the top of every page. 

Instructions: 

Each of the following statements given below has one or more 

correct responses. Answer in the space provided using the following 

key: 

a   Only 1, 2 and 3 are correct 

b   Only 1 and 3 are correct 

c   Only 1 and 4 are correct 

d   Only 4 is correct 
e   All four are correct 

Example 7 

During an attack of measles in a child 

1. Rash appears when fever subsides 

2. Rash spares the palms and soles 

3. Koplik's spots appear on the fifth day of rash 
4. Transverse line of conjunctival inflammation is seen during the   
      proderomal phase                      Key : d 
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When properly written, this format tests in depth the candidate's 

knowledge or understanding of several aspects of a disease, 

process or procedure. Partial knowledge can help the examinee to 

guide to the correct response (testmanship). The time required for 

these items is on an average 40-50 seconds. This format is 

commonly used in ECFMG and VQE examinations. 

Multiple true/false completion type 

In another format of multiple true/false type, the candidate is 

instructed to separately respond to each of four or five choices so 

that any combination of right and wrong (from all wrong to all 

right) may be permitted. 

Example 8 

The following statements regarding typhoid fever are true: 

a   Mild splenomegaly is common T/F 

b   Widal test is positive in the first week T/F 

of illness 

c   Encephalitis is a common complication T/F 

d   Resistance to chloramphenicol is being T/F 

increasingly reported recently 

Key : a-T, b-F, c-F, d-T) 

This is the common format of MCQs used in UK for the PLAB and 
fellowship examination for Royal Societies. The time required to 
answer each question is about 70 seconds. This format has several 
advantages. The usual restriction in demanding/testing extreme 
situations such as !the best reason', or 'the most accepted cause' 
etc. which are often debatable can be left out. There is no restriction of 
having only one true/false response. The length and homogeneity of 
responses are not mandatory. It is easier for the candidates to 
answer as no coding is involved. Elimination of answers due to 
unintended clues is less likely. 
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However, this format needs care while formulating. If not, this 
may test only recall and the stem may be short and implicit. 

Assertion — reason format (Relationship analysis) 

These are variations on the basic true-false question form. Each 
item consists of an 'assertion' (statement A) linked to a 'reason' 
(statement B) by the connecting word 'because'. The examinee 
has to decide whether the assertion and reason are individually 
correct or not and if they are both correct whether the reason is 
the correct explanation of the assertion. 

Instructions: 

Each question given below consists of two paired statements: 

Statement A (Assertion) and statement B (Reason) connected by 

the term 'Because'. Mark the appropriate answer in the space 

provided using the key given below: 

a   If both assertion and reason are true statements and the 
reason is a correct explanation of the assertion 

b  If both assertion and reason are true statements and the 

reason is not a correct explanation of the assertion 

c  If the assertion is true and the reason is false 

d  If the assertion is false and reason is true 

e  If the assertion and reason are both false  

Example 9 

Assertion: Continuous phenobarbitone prophylaxis is not 
required in children with febrile seizures 

Reason: Febrile convulsions are associated with normal interictal 
EEG records Key : B 

This type is among the most hotly debated of all objective items 
largely because of the amount of language comprehension involved. 
This reduces the likelihood of correct responses for certain 
examinees. As a result many examiners reject these items even 
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though they test the higher cognitive domains. If properly used 

they have the ability to discriminate among students at higher 

levels of ability. 

The usual time permitted for this format is 50 seconds per 
question. Another reason why this format is becoming unpopular is 
the difficulty in scoring. 

STRUCTURING OF MCQs 

Corporate rather than individual effort is desirable in 

preparing MCQ's. Individuals write questions on the basis of 

initial guidelines and stated educational objectives. A small 

group of experienced teachers are involved in editing, checking of 

agreed correct answers and prevalidation. In the experience of 

the National Board of Examinations, USA — roughly one-third 

questions are accepted without change, one-third need editing and 

one-third are discarded. Similar experience has been observed at 

AIIMS. 

Instructions must be stated clearly. If more than one type of 

MCQs are to be used in a paper, then they may be grouped 

together. Other points to be kept in mind while structuring MCQs 

and preparing the examination are : 

1. time to be allotted 

2. weightage — whether more marks for questions on 
important topics or by including larger share of questions 
from those areas. 

3. difficulty index of questions 

4. validity of questions being included 

ADVANTAGES AND SCOPE OF MCQs 

— Can test large sample of knowledge in a short period of time  

— Ease of scoring 

— Objectivity or reliability of scoring 
— Requires less time and effort in administering 
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DISADVANTAGES AND LIMITATIONS 

— Most MCQs check recall of knowledge. One can construct 
MCQs which test learning outcomes in the lower to middle 
part of cognitive domain like knowledge, comprehension, 
application and to a lesser extent analysis. MCQs are not 
suited to test highest levels of cognitive domain like synthesis 
and evaluation. 

— Cannot test ability to write logically and systematically and 
capability of expression. 

— Cannot test motor skills like communication skills, 

psychomotor and interpersonal skills. 

CHECKLIST FOR MAKING MCQs 

• Does the item deal with one or more important aspects of the 
subject? The minutiae of medical knowledge are to be 
avoided. 

• Does the item call for information which any physician should 
know without consulting a reference source? Drug 
dosage, limits of normal values, and other numerical data 
are to be included only if they deal with information that 
should be within the daily working knowledge of the 
physician. 

• Is the item appropriate for the level of knowledge 
expected of the examinee? The item should be neither 
too difficult nor too easy. 

• Is the central problem stated clearly and accurately? Wording 
that is ambiguous or fuzzy may mislead the examinee and 
destroy the validity of the item. 

• Is the item written with as few words as possible to make 
it clear and complete? Unnecessary words increase 
reading time; the examination is intended to test medical 
knowledge, not reading speed. 

• Is the item type the best one for the particular point or 
problem? A topic difficult to test by one type of item may 
be expressed without difficulty by another type. 
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• Are double negatives avoided? An item involving a double negative 
is usually improved by rewording to a positive form or by 
changing to a different type. 

• Is the item written in conformity with the designated format? 
For example, in open best response type of questions, the 
proper number of  choice (distractors) must be 
grammatically consistent with the main statement (the stem) 
and with each other. In reason assertion type both the assertion 
and the reason must be complete statements. 

•••• Is each alternative (distractor) a plausible response? Silly or 

irrelevant wrong answers fool nobody and have the effect of 

reducing the multiplicity of choice. 

• Could the item be improved by the use of 'none of the above'? 

In a completion type of item, this choice, which sometimes 

should be the correct response and sometimes a wrong 

answer, has the merit of requiring the examinee to think of all 

possible aspects of the problem, not just those he finds written 

into the item. Further, this response sometimes solves the 

problem of the examiner when he has difficulty in finding a 

fifth choice. 

• In the total test, has each item been checked to avoid 

duplication and to be certain that one item does not 

inadvertently give a clue to the right answer in 

another? 

Except when the directions call for multiple correct responses, 
is it clear that there is only one BEST response? Wrong 
answers should be sufficiently close to the right answer to 
serve as effective distractors but still not so applicable as the 
one BEST response. 
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Multiple Choice Questions : Evaluation 

Kusum Verma 

The aim of evaluation is to assess student achievements as well 

as the efficacy of the teaching programme. The assessment should 

be able to classify students into categories of bright, passable (or 

acceptable) and below standard. It should serve as a feedback to 

both teachers and students indicating areas of strength or 

weakness. 

Scoring in multiple choice questions (MCQs) is not simple 

and involves many complex issues. Different methods are 

applicable to different types of MCQs. However, the correct 

answers are predetermined and a candidate gets the same 

marks at the hands of all examiners for a given question. In 

that respect, marking of MCQs is considered simpler as well 

as more objective than marking of essay type or short answer 

questions. 

 

ANSWER SHEETS 

Students can be asked to mark their responses either on 
the question paper itself or on separate answer sheets 
provided for this purpose. Separate answer sheets are 
advisable when MCQs are used for large group of students. 
They increase the speed and accuracy of scoring and also 
facilitate the study and analysis of responses to individual 
items (item analysis). 
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PROCESSING OF ANSWER SHEETS 

Scoring may be done manually or by the use of scoring machines 

or computers. Manual scoring can be done by non-professional 

persons. Before scoring is started, certain procedures must be 

followed. Stray marks should be erased or identified. If double 

marks are found instead of single one, then all credit should be 

denied to that answer. Questions left blank or unanswered may 

be crossed out. It is advisable to have a second person 

independently check the scoring. 

MARKING OF QUESTIONS 

The general principle followed is that a student should get credit 

for a correct selection of a positive response or correct non-

selection of a negative response. 

There is an element of guessing in answering of MCQs. The 

results of MCQ examination should indicate only candidate's 

knowledge of the content of the paper and he should not gain any 

advantage by marking questions at random, by marking all 

answers as true or by marking all answers as false. The question 

of applying guessing correction in the form of negative marking is 

discussed subsequently. 

 

Single response type 

These types of MCQs have been used maximally by American 

Boards and various entrance examinations in India. American 

Boards recommend +1 for each item correctly marked and no 

negative marks for wrong answers. Element of guessing in these 

types of questions varies with the number of items. When there 

are 5 items in a question, there is a 20 per cent chance that a 

student may get the right answer by guessing. This chance 

increases to 25 per cent if a question has 4 items to it. 

Many authorities recommend negative marking for wrong 

answers to discourage guessing. It is recommended that for each 

wrong selection, mark deducted is 1/n-1, where n is the number of  

MCQs : Evaluation 
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choice items. It would be -1/4 for a question with 5 items and -

1/3 for one with 4 items. 

It is believed that the effect of guessing is negligible in a well 

constructed 200 question test of 5 choice items. It is estimated 

that only 1 in 1000 student would score as high as 29 per cent by 

guessing alone. If sufficient time is provided and candidates are 

asked to respond to all questions, then no change in ranking of 

students occurs whether guessing correction is applied or not. 

This is illustrated in the following example where no change in 

ranking occurs although scores are reduced. 
 

Table 1. Effect of applying correction by negative marking to 
scores in an MCQ test 

Question paper-100 questions: single response with 4 items each. 

 

Student No.ques. 

right 

No.ques. 

wrong 

Score without 

correction 

Score after 

correction. 

A 100 0 100 100 

B 70 30 70 60 

C 61 39 61 48 

D 58 42 58 44 

E 43 57 43 24 
 

It is thus felt that where only ranking of students is desired (as in 

entrance examinations), guessing correction may not be applied. 

However, if MCQs are being used for formative or summative 

assessment of students, guessing correction would have to be 

applied, as in our university system scores are used for 

determining pass or fail. It is essential that clear instructions are 

provided to the examinees whether negative marking will be used 

or not in a particular paper. 

Multiple response type 

Marking of these questions may be done by either of the following 

two methods. 

Assessment in Medical Education 
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Method 1 

Students are asked to mark their selection to true alternatives 

only on the question paper or answer sheet. They leave blank the 

alternatives which they consider as false; or on which they do not 

wish to give an opinion. In such a system there is no way of 

distinguishing between students 'who do not know' and students 

who know that the item is 'false'. 

Candidate is given +1 score for each correct selection and -1 for 

each incorrect selection. For items left blank, no credit or discredit is 

given. 

     Final score                   A x 100            B x 100            

     or                               =                        

     % marks T F 

where      A - No. of items marked correctly 

B - No. of items marked incorrectly               

T - Total correct items 

F - Total incorrect items 

In such a paper, number of true alternatives should roughly be 

equal to the number of false alternatives. 

Method 2 

In this method, the candidates indicate against each item whether it 
is true, false, or 'do not know'. He gets +1 for each item correctly 
scored, whether positive or negatives -1 is deducted for each item 
incorrectly answered and 0 for items answered as 'do not know'. 
By the second method of marking, one is able to distinguish good 
students from the average ones. This is illustrated in the following 
example (Table 2). 

By Method 2 of marking, one is able to differentiate that student A 

is better than student B, although by method 1 both scored the 

same marks. 
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Table 2. Multiple response type question scoring by two 
systems 

Question with 5 items: 3 correct, 2 false 

Method 1 Method 2 

STUDENTS A & B STUDENT A 

• Marked true: 2 correct, • Marked true: 2 correct 

1 incorrect 1 incorrect 

• Left blank:2 • Marked false: 1 correct 

• Do not know : 1 

Score: 2-1+0=1 Score: 2-1+1+0=2 

STUDENT B 

• Marked true: 2 correct 
               1 incorrect 

• Marked false : None 
• Do not know : 2 

Score: 2-1 + 0+0 = 1 

Multiple completion type 

Marking is like that of single response questions. It may be noted 

that only a student having complete knowledge will get credit. 

Students having partial and/or wrong knowledge will get negative 

marks. 

Reason assertion type 

Scoring is like that of single response questions. 

Matching type 

Scoring of this type of MCQs is debatable. Various methods 

available are: 
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1. +1 and -1 for each correct and incorrect matching respectively. By 

this the maximum marks allocated to a question with 5 

matching items becomes 5 and thus the question gets weighted. 

2. +1/n and -1/n for each correct and incorrect matching item 

respectively; where n is the number of matching items in the 

question. This way the maximum marks allocated to the 

question would remain as 1 only. 

WEIGHTING OF QUESTIONS 

It is possible to weight questions by assigning more marks to 
those from important course areas which a student must know. 

However, there is difficulty in reaching agreement among experts on 

the relative importance of different items of information. Results also 

show that this differential marking does not add to reliability or 

validity of the examination. A better method is to add more 

questions in areas considered to be part of the core curriculum. 

OBJECTIVE SCORES CONVERSION/SETTING PASS MARKS 

In a norm-referenced assessment, there is no need to convert 
scores obtained after corrections for guessing have been made. 
These could be used as such or converted into percentile ranking. 

However, in India, where the minimum percentage of pass marks 
are prescribed by universities, scores obtained after guessing 
corrections cannot be used as equivalent to scores obtained in 
essay type or short answer questions. Further, many times, 
MCQs may be part of an examination in a subject and MCQ 
scores need to be brought in line with scores in essay type or SAQ 
questions. 

There is no universally accepted method for objective score 

conversion. Various methods recommended are: 

1. A committee decides for each paper the minimum number of 

questions or minimum set of questions which must be correctly 

answered for a candidate to pass. The pass percentage would 

thus vary from paper to paper. 
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2. The median of the scores of a group of students is determined 

and ± S.D. added to it, and the pass percentage is then 

decided. 

3. Scaled scores may be determined by drawing graphs. This is 

possible if the same batch of students is administered MCQ 

and essay type questions at the same time. 

In conclusion, it can be stated that even though marker reliability 

of MCQ test is 100 per cent, the overall estimated reliability of a 

test of 'n' number of items depends on the number of items. More 

the number, greater is the reliability. 
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Validation, Item Analysis and Question Banking 

Kusum Verma 

A basic question that confronts MCQ test constructors (examiners) and 
students is how to judge the quality of the test. The criteria generally 
considered important in answering this question are validity of the test, 
reliability of the test and item analysis. 

It is important to review the test as a whole and also the individual questions to 
answer the above question. 

REVIEW OF TEST 

Adequacy of time involved : Generally one minute per question is the time 
alloted in a question paper comprising of MCQs. At times, it is found that 
this may be less or more than adequate. This would reflect on the 
performance of students. It is preferable to have a question at the end of the 
paper asking the students if the time was adequate or not. If more than 5 
per cent of the students comment that the time was inadequate, then this 
needs to be looked into. 

Number of students attempting each question : It is also important 
to determine if any particular question in a given paper is not 
attempted by more than 5 per cent of the students. There are 
several reasons for not attempting a particular question. It may be difficult, 
ambiguous, confusing, out of syllabus or may be appearing at the end of a long 
paper.  Attempt should be made to determine the cause in each case. 
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Average performance of students in the test : The average 

mean scores obtained in a question paper with single response 

questions is 50 to 70 per cent in questions with four options and 

45 per cent in questions with five options. The mean scores are 

lower than these figures with multiple true/false and matching 

type of questions. If the mean score of a group of students in a 

particular test is higher or lower than the above averages, it 

could be due to a number of reasons. Some of the reasons for low 

mean scores include a difficult test, students' level below an 

expected standard, inadequate time for the test or question 

paper having a large number of debatable questions. On the other 

hand, high mean scores would reflect either a very easy test or 

that the level of the students taking the examination is above the 

standard. 

Differentiation of students of different ability : As stated in 

the earlier part, one purpose of examination is to be able to 

differentiate between students of different abilities. One 

indicator of whether a test has achieved this purpose or not is the 

range of marks or the frequency distribution. However, a better 

indicator for this purpose is the standard deviation of the 

mean score. If the standard deviation falls within 10 per cent of 

maximum possible marks, it indicates that the test was able to 

achieve the objective of discriminating students of different 

abilities. 

REVIEW OF INDIVIDUAL QUESTIONS 

Review of individual questions is most important. If a paper 

contains substantial number of bad questions, it would be reflected 

in a review of the test as a whole. On the other hand, when only a 

small number of questions are bad, the review of the whole test 

will not be useful. Hence, individual questions should also be 

reviewed. Validation of the question includes pre validation, post 

validation and key validation. 
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Pre validation 

This exercise is done before the examination. A committee 

consisting of three or four members, two of whom should be 

subject experts other than the person who has written the question, 

goes through the paper to assess the relevance of the contents and 

the construction of each question. Only those questions which are 

found to be appropriate by this committee should be used in an 

examination. 

Post validation (Item analysis) 

This is done after a test has been administered and scored, but 
before the results are announced. Post validation is also a team 
effort in which two or three teachers involved in the administration of 
the test should take part. Several different processes and 
indices of item quality have been developed (Fig. 1). These include: 

1. The difficulty of the item (difficulty index or facility value) 

2. The discrimination power of the item (discrimination index) 

3. The ef fect iveness of  each alternative (distractor 
functionality or effectiveness) 

Difficulty index 

The difficulty level of a test paper is determined by the difficulty 
level of the individual questions/items in the paper. 

Single response questions 

In the case of single response questions, the difficulty index of a 
question is equal to the percentage of students who answered the 
question right from among those who attempted the question. As 
can be seen, this index will be higher for questions that are easy 
and lower for questions that are difficult. For this reason, this 
index has also been called the 'Facility Index'. When the number of 
students taking a test is larger than about 50, this index can be 
conveniently calculated using the performance of only part of the 
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students instead of all the students. The steps in the calculation of the index 
are as follows: 

1. The answer sheets are arranged in order of the total score in the test 
from the highest score to the lowest score. 

2. The papers of the top 27 per cent (in terms of the 'score') of the students, 
and the bottom 27 per cent of the students are selected. For 
convenience, one may choose the highest and lowest quarters of 
the students by their score. Where the highest and lowest 27 per cent 
each exceeds 100, it would be enough to select the highest 100 and lowest 
100 papers. 

3. The number of students who have responded correctly to each question is 
counted from the two groups of papers chosen in step (2). 

4.The number of students who responded correctly to the question 
in the two groups is added and expressed as a percentage of the 
total number of students in the two groups. This gives the 'difficulty index' 
of each question. 

   
Thus difficulty or facility index = 

���
�
× 100 

 
where H = Number of correct responses in the upper group                                

 L = Number of correct responses in the lower group                            
 N = Total number of responses in both groups 

Ideal difficulty index is between 50 to 60 per cent. Such a test is very likely to 
be reliable as regards its internal consistency. Questions with difficulty indices 
in the range of 30 to 70 per cent are considered satisfactory. It has to be 
remembered that the difficulty index not only reflects the attributes of a 
question, but also reflects the ability of the group responding to the question. 
 

Multiple response questions (Multiple true /false question) 

In the case of multiple true/false questions, the difficulty index for the question 
as a whole is indicated by the mean score for that question. The maximum 
mark one can get for the multiple true/false question is +1 and the                                                     
minimum -1. If the mean score for a question is greater than '0', it indicates a 
relatively easy question and a mean score of less than '0' indicates a 
relatively difficult question. Mean score in the range -0.5 to +0.5 are 
acceptable. 

MCQs : Validation, Item Analysis and Question Banking 
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Fig 1: Item Analysis
 

Discrimination index 
The ability of a question to distinguish between 
students is measured by the 'discrimination index'. 
index the more a question will distinguish (for 

 

                 

Adapted from J.J. Guillbert, 1992 

Fig 1: Item Analysis 

The ability of a question to distinguish between more able and less able 
students is measured by the 'discrimination index'. The higher the                    
index the more a question will distinguish (for a given group of students) 

Assessment in Medical Education 

higher the                    
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between good and poor students. 

There are several discrimination indices in use for the MCQs. All 

of these indices range from -1 to +1 and show the discrimination 

values of questions/items against a specific criterion for a given 

group. Generally, the criterion (the best estimate of a student's 

ability at the time of the examination) is taken as his/her score in 

the whole test. The ability of a single question to reflect a student's 

performance in a test is directly related to its discrimination 

value. 

Single response question 

By using the same method as described for di f f iculty 
index, discrimination index is calculated by the following 
formula: 

Discrimination value =   
�	


�
× 2    

                                                                                                                                  
Questions with discrimination index of 0.35 and above are 
considered as excellent, 0.25 to 0.34 as good and 0.2 to 0.24 as 
acceptable. The questions with discrimination index of less than 
0.2 require modification. 

The reasons for poor discrimination index would include 

• too easy or too difficult a question 

• question not pertaining to the syllabus 

• confusing wording of the question 

• having none or more than one correct answer 

• wrong key 

Effectiveness of distractors 

It is essential to examine the distractors in an MCQ for their 
effectiveness. A distractor is effective if more of the lower ability 
students pick it (incorrectly) as the correct answer, and less of the 

MCQs : Validation, Item Analysis and Question Banking 
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higher ability students pick it as the correct answer. A 
distractor picked up as correct answer by less than 5 per 
cent of students is a poor distractor. 

Examples of item analysis                                                       

Question 1 

     Sanitation barrier means : 

a Segregation of faeces 

b Protection of water supply 

c Control of flies 

d Personal hygiene 

Key : a 

Questions administered to a batch of 20 students 

High group — top 6 students  

Low group — bottom 6 students 

Answer by students 

a

 b c d Not attempted 

High group 4 1 0 1 0 

Low group                 1          2          1         2          0                                                                                                     

 

�������� ����� �
���

��
� 100 � 41.6 "#$�#�$��%&�'  

�#�&(�$�%� ����� �
�	�

��
� 2 � 0.5 "+%%�'  

                                                                                                                                            

Distractor effectiveness — All effective 

What are your comments on this question ?
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Question 2 

Cholecystokinin 

a. Stimulates contraction of gall bladder 

b. Stimulates release of bicarbonate rich pancreatic secretion  

c. Resembles secretin in its chemical structure  

d. Is released predominantly from the gastric antrum 
              Key : a 
 

Question administered to a group of 44 students. 

High group - top 14 students  

Low group - bottom 14 students 

 

Answers by students 
   a b c d Not attempted 

 High group    14  0 0 0 0 

  Low group    14  0 0 0 0 

 �������� ���� �  
�����

�,
� 100 � 100   " very easy, not  

     satisfatory' 

�#�&(�$�%� ���� �
��	��

�,
� 2 � 0 "9�&� :%%&'                                  

Distractor effectiveness - unsatisfactory 

What are your comments ? 
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Given below are results of item analysis on some questions with 
comments. 

Q. Difficulty 
No. index 

Discrimination 
index 

Comments 

1. 91.5 0.081 Easy with poor 
discrimination 

2. 41.4 0.042 Difficult with 
poor discrimination 

3. 38.1 0.327 Difficult with 
good discrimination 

4. 73.8 0.238 Good question 

 
It is preferable to have questions like (3) and (4) rather than (1) and (2) 
in a question paper. 

We should generally choose items at the 50 per cent levels of 
difficulty and those with highest discriminating power. Sometimes 
doubt arises whether items with high difficulty index should be 
retained for further use or not. In such cases, if the item provides a 
positive index of discrimination and if all the distractors are 
functioning effectively and if the item measures an educationally 
significant outcome, it should be retained for future use. Easy 
questions with high facility index may be retained if it concerns an 
important topic which a student must know. However, there should 
be minimum of such questions in a paper. 
 

Key validation 

This has to be done when new questions, not pretested, are used in a 
question paper. After correction of the paper, random sample papers 
are selected and item analysis done for the new question. If the item 
analysis shows that some of these new questions are bad in terms 
of having a very high facility index or poor discrimination 
index or ineffectiveness of distractors, then these questions need to 
be excluded for the purpose of final evaluation. 

Assessment in Medical Education 
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Advantages of item analysis 

Item analysis has several benefits : 

1. It aids in detecting specific technical flaws and thus provides 

information for improving test items. 

2. It provides useful information during feedback session with 

students. For example, easy items can be skipped over or 

treated lightly, answers to difficult items can be explained 

more fully and defective items can be pointed out to students 

rather than defended as fair. 

3. It provides data for helping the students to improve their 
learning. The frequency with which an incorrect answer is 
chosen reveals common errors and misconceptions which 
provide a focus for remedial work. 

4. It provides insight into skills which lead to the preparation of 

better tests on future occasions. 

It is a good practice to record the item analysis data on a card and 
maintain it in the item file. Each time, an item is used in the 
question paper, it is useful to do an item analysis and record the 
results on the item card (Fig. 2). 

QUESTION BANK 

Considering the efforts involved in preparing good MCQs, it is 
preferable and economical to maintain a question bank for MCQs. 
Good questions should be retained and reused, thus improving 
the overall quality of the test. Banking and reuse of questions also 
enables the standard of examination to be kept constant year 
after year. Lastly, a question bank makes it possible to administer 
examinations frequently and on demand. 

Certain precautions have to be maintained in the organisation of a 
question bank. Questions must be kept secure and should not be 
available to the students. Questions in the bank need to be 
evaluated at frequent intervals. It is quite possible that a good 
question today would be considered obsolete or irrelevant after 
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FRONT 

 

BACK 

POST VALIDATION 

S.No. 
Examination 

with Date 

No. 

Examined 

NO. RESPONDED Difficulty 

Index 

Discrimi- 

tion Index 

Remarks 

A B C D E Blank 

1 1st MBBS 

Oct. 14, 

1982 

38 31 3 1 0 - 3 81.6 

 

Quite 

easy 

  H 11 10 0 1 0 - 0  0.27 Good 

  L 11 7 2 0 0 - 2   question 

2 

      

3       

4 

      

 

Fig 2. Question analysis card 

QUESTION 
ITEM 

 
BANK 

DEPARTMENT OF PHYSIOLOGY 

A.I.I.M.S., New Delhi - 110 029 

REF.NO. SYSTEM TOPIC TIME OF ANSWERING MARKS PREPARED BY 

WITH DATE 

9 Nerve-muscle Compound action 

potential 
1 min 1 RLB, 1978 

OBJECTIVE TESTED 

QUESTION 

 ITEM 

All components of compound action potential can be best seen if 

A. the distance between the stimulating and recording electrode is large 

   B. the stimulus applied is the threshold stimulus for A fibres 

C. a portion of the nerve between the stimulating and recording electrodes is cooled 

D. the nerve is immersed in a hypertonic saline solution. 
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5 or 10 years. It is thus essential that the questions in the 

question bank be reviewed and updated periodically. It is also 

frequently observed that certain questions from the bank are 

repeatedly used and some may never be used. This defeats the 

very purpose of the question bank. It must be ensured that all 

questions are used periodically and over-worked questions are 

excluded from the bank. 

To organise a question bank, separate cards need to be maintained 

for each question. A card should provide information on the 

following topics besides the question itself: 

— Topic syllabus section 

— Cognitive domain being tested  

— Key to the question 

— Examination with dates where used  

— Item analysis after each use. 

Question cards should be classified and stored in separate sections 

for each syllabus topic. Instead of cards, computers can also be 

used for organising the question bank. For a computer based 

question bank, however, safeguards need to be provided to ensure 

secrecy. 

REFERENCES 

Guilbert JJ. Item Analysis. In : Educational handbook for health 
personnel WHO Offset Publications No.35, WHO, Geneva, 1992 : 
4.77 - 4.85 



 

Attributes of a Good Question Paper 
B.V. Adkoli 

 
There has been a general concern about the need for 
restructuring undergraduate medical education in response to 
the health needs of the society. It is equally accepted that in 
order to bring out changes in the curriculum the best entry 
point is perhaps the evaluation system. A systematic approach 
to evaluation can lead to reorientation of the whole gamut of 
the learning process including approaches to the teaching and 
learning of students in medical colleges. This paper addresses 
two major issues: 

• Is the present system of question paper setting 

satisfactory? If not, what are the deficiencies? 

• What steps can be taken to effectively design a question 

paper at the institutional/university level? 

THE EXISTING PRACTICE 

The 'Question Paper' in the form of written examination forms 
the most important instrument of assessment. Though it is used 
along with instruments such as practicals/clinicals and orals, it 
continues to occupy a prominent place in the evaluation system. 

The main attributes of an assessment instrument are validity 
(the appropriateness of the given tool for achieving the required 
purpose), reliability (the degree of consistency with which a tool 
measures what it is supposed to measure, objectivity (the extent 
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to which two or more independent examiners agree on a correct 

answer and feasibility (the extent to which it is practicable under 

the given circumstances. 

The issue of validity : what do we intend to test in a written 
examination ? 

The 'ability profile' of a physician can be derived from the kind of 

'tasks' which are expected to be performed in his/her day to day 

work. The Medical Council of India and several other forums have 

underlined the need for training a competent and willing physician 

who can provide cost effective care to the individual and the 

community, who has communication and managerial skills to 

work effectively in a health team besides having ability to deal with 

emergencies, who can provide adequate support to the National 

Health Programmes, who has attitudes and values leading to a 

humanistic approach to the practice of medicine and who can 

assume responsibility for continuing learning. To what extent 

these abilities are focused in the training and evaluation of an 

undergraduate? The answer to this question is not clearly found. 

Though it is assumed that the theory examination can effectively 

measure the 'knowledge base' of a student (leaving the skills and 

attitudes to other modes of examination), what is really disturbing is 

that it has failed to test relevant knowledge. 

An analysis of Delhi University final MBBS examination question 

papers in Medicine, Surgery and Obstetrics and Gynaecology 

covering a period of 1966 to 1983 (Dewan, 1991) revealed that the 

weightage given to the relevant topics under long answer and short 

answer category is awfully inadequate — Communicable diseases 

(14.8%, 15.5%), Nutrition and Dietetics (2.3%, 1.4%), Population 

problem and family planning (0.6%, 4.4%), Emergencies (5.8%, 

1.6%), Mental health and psychiatry (0.8 %, 17.2%), National 

Health Programmes (Not a single question in any of the subjects 

directly or indirectly, during the period under review),      Pediatrics 

(6.9%, 9.9%).  Health promotion and  disease prevention  forms 

1.9% of the total. There   was  only one  question on  immunization 
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in the Surgery paper but none in Medicine or Obstetrics and 

Gynaecology, nor there was a question on health education or 

rehabilitation. 

The analysis of question papers of the Madras University 

(Srinivasa and Adkoli, 1991) revealed similar findings. For 

instance, in the Obstetrics and Gynae paper no questions were 

set on antenatal care, normal labor, pre-eclampsia, social obstetrics, 

nutrition in pregnancy, normal menstruation and cervical cancer. In 

Surgery the weightage was as follows : vasectomy (0.6%), 

maintenance of fluid balance (0.3%), shock (0.3%), wound healing 

(0.3%) and oral cancer (2%). In pediatrics no questions were asked 

over five years on either neonatal tetanus or prematurity. 

Questions on common conditions such as primary complex, protein 

energy malnutrition were asked only once in five years. 

Is there an element of 'reliability' in the examination question 

papers? 

Though we are not aware of any statistical evidence for the poor 

reliability of written papers, the perception of the faculty and the 

graduates suggest that the situation is far from satisfactory. The 

type of questions employed in most question papers are long 

essay type and some times 'short notes' which are notorious for 

their high subjectivity and which result in poor sampling of the 

content thus leading to doubtful reliability. 

What ability is being tested in our traditional question papers? 
There is an allegation that most of the questions prepared 
for a traditional question paper commence with an action verb 
'Describe or Discuss' which can test the candidates proficiency to 
'recall' a body of information. There are hardly any questions 
testing the ability of the candidate to 'apply' information to 
analyze a situation or solve a problem, leave alone generate new 
information. 

The element of subjectivity and lack of objectivity in the traditional 
system is obvious. When the framing of the question is defective, 
when no marking system is provided along with the paper, the 
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Common defects of  examinat ions 
(domain of intellectual skills) 

A review of examinations currently in use strongly suggests that 
the most common defects of testing are : 

Tr iv ia l i ty  The t r i v ia l i t y  o f  the  quest i ons  asked,  
which  is all the more serious in that 
examination questions can only represent a 
small sample of all those that could be asked. 
Consequently it is essential for each question 
to be important and useful; 

Outright error  Outright error in phrasing the question (or 
in the case of multiple-choice questions, in 
phrasing the distractors and the correct response); 

Ambiguity  Ambiguity in the use of language which 
may lead the student to spend more time in 
trying to understand the question than in 
answering it; in addition to the risk of his giving 
an irrelevant answer; 

Obsolescence  Forcing the student to answer in terms 
of the outmoded ideas of the examiner, a bias 
which is well known and often aggravated by the 
teaching methods themselves (particularly 
traditional lectures); 

Bias   Request ing  the  s tudent  t o  answer  in  
t erms o f  the  personal preferences of the 
examiner when several equally correct options are 
available; 

Complexity  Complexity or ambiguity of the subject 
matter taught, so that the search for the correct 
answer is more difficult than was anticipated; 

Unintended cues  Unintended cues in the formulation of the 
questions that make the correct answer obvious; 
this fault, is often found in multiple-choice 
questions. 

 Adapted from J.J Guilbert, 1992 
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examiners are bound to be subjective and get carried away by their 
own whims and fancies in marking.

Traditional question papers have high feasibility and therefore

they have been perpetuated for generations.

SYSTEMATIC APPROACH TO QUESTION PAPER SETTING

A systematic approach to the framing of the question paper involves 
analyzing the requirements, in terms of health needs, prioritizing the 
topics, designing the question paper along with de
marking, editing, refining and implementing 

Fig 1. Systematic approach to question paper setting
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examiners are bound to be subjective and get carried away by their 
fancies in marking. 

Traditional question papers have high feasibility and therefore 

they have been perpetuated for generations. . 

SYSTEMATIC APPROACH TO QUESTION PAPER SETTING 

A systematic approach to the framing of the question paper involves 
e requirements, in terms of health needs, prioritizing the 

topics, designing the question paper along with detailed guidelines for 
marking, editing, refining and implementing (Fig. 1). 
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Attributes of a Good Question Paper 

The analysis of the health needs is most critical to the success of a 

question paper. Each examining agency may adopt an inquiry 

into the health situation in the country and the region to find out 

the match and mismatch between health needs and what is 

assessed in the paper. This can be done by analyzing the mortality 

and morbidity data, the pattern of OPD and in

the perception of faculty, graduates, residents, general 

practitioners, and community members. Having analyzed the 

health needs and the resources, an educational policy must be 

evolved to decide the emphasis on various aspects of teaching and 

evaluation. 

The concept of core-curriculum 
emphasized recently to tackle the issue of proliferation of 
knowledge and multiplicity of topics in the curriculum. The whole 
curriculum can be organized into two tiers (Fig. 2):

Fig 2. Organization 

1. What a learner 'must know' or be able to practice.

2. What is 'good to know' or desirable to know.
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The analysis of the health needs is most critical to the success of a 

question paper. Each examining agency may adopt an inquiry 

into the health situation in the country and the region to find out 

the match and mismatch between health needs and what is 

assessed in the paper. This can be done by analyzing the mortality 

and morbidity data, the pattern of OPD and in-patient admittance,

the perception of faculty, graduates, residents, general 

practitioners, and community members. Having analyzed the 

health needs and the resources, an educational policy must be 

evolved to decide the emphasis on various aspects of teaching and 

curriculum has increasingly been 
emphasized recently to tackle the issue of proliferation of 
knowledge and multiplicity of topics in the curriculum. The whole 
curriculum can be organized into two tiers (Fig. 2): 

Fig 2. Organization of curriculum 

What a learner 'must know' or be able to practice. 

What is 'good to know' or desirable to know. 
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While the topics to be identified under 'must know' category should 
form the main emphasis of the question paper, the topics 'good to 
know' may be earmarked for self learning and self assessment. 
The criteria for classifying the topics under the above categories 
should be based on the requirement of the end product of the 
MBBS course rather than the subjective impression of the faculty. 

 
 

DESIGN OF THE QUESTION PAPER 

The Design of a Question Paper is a policy statement evolved by 

the examining agency in consultation with the teaching faculty. It 

gives a comprehensive idea about the question paper in terms of 

the weightage to be given to: 

1. Different objectives 

2. Various topics or content areas 

3. The types of questions 

Sometimes, decisions are also taken regarding the weightage to 

the questions with different difficulty levels and the pattern of 

options and sections, if any. The design of the question paper is 

not a confidential document. On the contrary, it is advisable to 

give wide publicity to the design of the question paper to all 

concerned, at the beginning of the academic year. An example of 

the design of the question paper is shown in the Annexure. 

Weightage to the objectives 

Clear delineation of course objectives not only guides the process of 

evaluation but also directs the teaching learning activities in a 

meaningful way. 

The simplified version of taxonomic classification suggested by 
Bloom et al envisages only three level classification which can be 
practiced easily. Accordingly, a question paper should include 
questions to test (i) Knowledge (Recall of facts), (ii) Understanding 
(Interpretation of data) and (iii) Application (Problem solving). 
An ideal question paper should give due weightage to each one of 
these  three  objectives,  thereby  emphasizing the development of 
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these learning outcomes in the educational programme. Questions 

testing mere recall of information should be minimized and used 

cautiously only when certain core definitions etc. are to be 

memorized by the candidates. In clinical disciplines, it is easier to 

think of application based questions, whereas basic sciences lend 

themselves for questions testing recall or recognition. The questions 

testing comprehension such as explaining, summarizing, analysis of 

data and interpretation, comparing, contrasting, extrapolating, etc. 

should form a large chunk of the question paper. 

Weightage to the content areas 

The 'Design' also implies that the examining agency is expected to 

spell out the weightage for various content areas or topics. This is a 

delicate issue on which even the experts often differ in opinion. At 

present the distribution of weightage to various topics is left to the 

paper setter who uses his or her own judgment in making 

allocation. 

What should be the basis of allocating weightage to various 

topics? While the number of learning concepts involved in a topic 

forms one dimension, the importance of each topic in realizing the 

objectives set in the course forms another dimension to derive at 

the actual weightage. 

Another point to be noted while deciding the weightage is whether a 
particular ability or a content area can be better tested by other 
methods of evaluation such as oral, practical etc. A learning 
outcome which can not be tested by a written test may be given 
importance in oral or practical wherever it is better suited. 

Weightage to the type of questions 

At present most of the Universities use essay type questions. 
However, few universities have started using essay type, short 
answer type and multiple choice questions. Although it is possible 
to measure various outcomes of learning by means of any type of 
question, certain types of questions are better suited for testing 
certain learning outcomes. 
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For example, ability to recall information can be very efficiently 

tested by MCQs and ability to synthesize information can be 

tested by essay type questions. For setting an ideal question 

paper, one considers the range of abilities to be tested and the 

volume of information to be covered, while deciding the weightage to 

be given to different types of questions. 

The use of different types of questions is likely to motivate the 

examinees for attempting a question paper, and ensure greater 

coverage of topics. 

The weightage to essay type, short answer type and multiple choice 

questions may be decided after taking into consideration the 

suitability of a particular type in testing the given objective, the 

time available for setting and scoring the answer book, and the 

factors related to the administration of the question paper. For 

instance, MCQs can be administered separately either in the 

beginning or at the end so that the administration of the paper and 

the scoring become smooth. Some studies have shown that short 

answer questions are more discriminative as compared to MCQs. 

The subjectivity involved in essay questions also leads us to suggest 

that more weightage should be given to the short answer type. 

Consideration of the difficulty level 

Traditionally, there is no consideration of the difficulty level. The 
difficulty level varies from year to year according to the whims and 
fancies of the paper setter. No doubt, the actual difficulty level of 
the items are made known after the examination, through the 
process of item analysis. However, it is possible to conduct pre-
validation of questions preferably by a team of experts. The 

Though our traditional examinations test only a narrow 
range of skills, especially those of memory, perhaps the 
gravest deficiency in our evaluation system lies in the 
complete lack of agreement between examiners on what 
constitutes a good or a mediocre paper. 

John Kurrien 
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difficulty level can be estimated subjectively on a three point scale 

such as Difficult (A), Average (B) and Easy (C). 

Considering the fact that an item with average difficulty (B) is 

able to discriminate effectively between high and low achievers, it 

is advisable to include a large number of average items, say 60-

70%. However it is necessary to place 10-20% difficult questions to 

provide a challenge to the high achievers and about same 

proportion of easy questions to motivate the low achievers. 

The practice of giving choices (options) is not recommended. 

Because this creates the problem of measurement if the options 

are not balanced in respect of the difficulty level and the learning 

outcome. Moreover, options are found to encourage selective rea-

ding and hence the chance factor playing a very prominent role. 

ADVANTAGES OF PREPARING THE DESIGN 

1. It gives a clear perspective to the candidates about the nature 

of the question paper. The candidate can consolidate his 

efforts in a proper direction, thus avoiding haphazard attempt 

and resultant frustration. As the design ensures total coverage 

of the content, it encourages regular study habit. 

2. It provides 'Terms of Reference' for the paper setter which 
prevents him from imposing his own subjectivity in the matter 
of distribution of weightage to various elements like objectives, 
content areas and types of questions. 

3. Helps improve the validity and prepares ground for 
increasing the reliability through better sampling of content 
and the abilities which can be tested through written 
examination. 

4. Lastly, it bridges a communication gap between the question 
paper setter, the candidate and the examiner. By de-mystifying 
the examination process and by providing reassurance to the 
candidate, two birds are killed with one stone. 
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WHO SHOULD PREPARE A DESIGN? 

Though a design gets formal  approval by the examining agency, viz. 

the University, it may be initiated by a group of competent and 

motivated teachers in a workshop. Once the design is approved, it should 

be mandatory for the question paper setter to follow the prescribed 

pattern. A design should be implemented for a period of 3-5 years for 

ensuring the uniformity in standards. However, a fresh review is called 

for, after a period of say, five years to update the process of curricular 

change. 

PREPARATION AND REFINING OF QUESTIONS 

The design of the question paper can be translated into a 'Blue Print' 
which is a three dimensional chart showing the weightage to be given 
to (i) the content areas/topics, (ii) the types of questions and (iii) 
various profiles of abilities under cognitive domains (Fig 3). The 
blue print helps the paper setter to operationalize the setting of 
questions as per the design. 

OBJECTIVE 

CONTENT 

AREA 

↓ 

→K 

(RECALL) 

U 

(INTERPRETATION) 

A 

(APPLICATION) 

TOTAL 

O SA LA 0 SA LA 0 SA LA 

1 

2 

3 

   

TOTAL    
 

Fig 3. Blue print of the question paper 
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The preparation of individual question demands not only an in-

depth knowledge of the content but also a skill in framing of the 

questions in a clear and unambiguous manner. The detailed 

instructions for framing various types of questions have been 

dealt separately in this monograph. However, what is to be 

emphasized is the need to visualize the probable answer and to 

refine the question in such a way that it conveys the expected 

answer to the student. Some believe that the framing of a question 

and the answer expected form an integral part of the question 

framing. 

It is advisable to use item cards (Fig. 4) for individual items which 

give full details of the item in terms of the content which is 

addressed, the type of question, the ability focused, the marks 

allocated, the estimated difficulty level and the time required for 

answering the question in addition to the model answer and the 

marking scheme. Needless to emphasize that the marking scheme 

should be very clear, judicious and comprehensive, taking care of 

each and 

every part of answer. 

 

 

 

 

Objective 

Content area/topic Estimated difficulty level 

Form of question Estimated time 

Question Mark 

Marking scheme Mark for each point 

Points of answer 
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Fig 4. Item card 

EDITING THE QUESTION PAPER 

The questions can be grouped in different ways i.e. according to 
the content areas, types of questions or objectives. While 
administratively it may be easier to group the questions according  
to the 'Types' it  may be  educationally  advantageous to group the 
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questions 'Topic wise' so that a candidate is better equipped to 
deliberate on a particular topic. 

Once the questions are written according to the content areas, 

within each content area the questions can be arranged 

sequentially in the order of difficulty level. Easy questions 

of MCQ or short answer type can be placed first and difficult 

questions with essay type may be placed last in each content 

area. Editing of the paper also requires pruning in terms of the 

scope and language of the question and avoidance of repetition of 

a question. 

The proper lay out of the question paper, numbering of the 

questions and sub-questions, spacing, margins, etc. require 

thorough consideration as given to the designing of a good 

instructional text. The lay out and the print should facilitate 

smooth reading and quick comprehension. 

REVIEW OF THE QUESTION PAPER 

The review of the question paper by the paper setter or preferably 
by an independent moderator is a vital factor for improving of the 
paper setting. In fact, independent setting and a joint moderation 
by a panel could be more effective, provided multiple sets of 
question papers are drawn. But within the constraints of time 
and resources, individual review is the most practiced step. The 
issues raised during the review are : 

— testing a wide range of abilities 

— full coverage of content 

— judicious use of various types of questions  

— clarity and precision in framing questions  

— appropriate difficulty level 

— ability to discriminate good from poor students 

— realistic time estimation 

— options if any, balanced in all respects 
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CONCLUSION 

An attempt to systematize the process of question paper setting is 

bound to yield rich dividends in terms of an examination with 

better credibility and hence quality assurance to the process of 

evaluation. It also promotes radical changes in the way the 

teachers teach and the manner in which the students organize 

their learning style and learning emphasis. What is required is 

simply an orientation of the faculty in this exercise and a leadership 

and commitment on part of the examination agency to translate 

this into action. The earlier the policy makers realize this secret, 

the better it is for ensuring quality control in medical education, 

which in the ultimate analysis, is an instrument for the attainment of 

health objectives. 

We cannot define the attributes of a good question paper 

unless we define for whom it is going to be administered, 

and how it is going about testing what it intends to test. 
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ANNEXURE 

DESIGN OF THE QUESTION PAPER 

                   Final M.B. B.S. Degree Examination 

Community Medicine 

I. Weightage to the objectives : 

Objective    Percentage Weightage 

Knowledge (Recall of facts)      10-20% 

Understanding (Interpretation of data)    50-70% 

Application (Problem solving)     20-30% 

II. Weightage to the content Areas/Topics : 

                  S. No.       Content Area/Topic Weightage in marks 
out of 80 

1. Primitive Medicine to World Health 2 

2. Concepts in Community Health 6 

3. Genetics and Health 3 

4. Sociology and Health 4 

5. Nutrition and Health 7 

6. Environment and Health 5 

7. Epidemiology 12 

8. Demography and Family Planning 6 

9. Preventive Medicine in Obstetrics, Pediatrics      7          

and Geriatrics 

10. Occupational Health 5 

11. Mental Health 3 

12. Medical statistics 4  

13. Health Education & Communication 4 

14. Health planning and management 4 

15. Health Care of the Community 5 

16. International Health 3 

 

Total 80 
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III. Weightage to the types of Questions : 

Type of Questions Weightage Weightage in marks 

Percentage out of 80 

Objective type 20% 16 

Short answer type 60% 48 

Long answer (Essay type) 20% 16 

Total 100% 80 

IV. Weightage to the Difficulty level : 

Difficulty level of Weightage Weightage marks 

Questions Percentage out of 80 

A — Difficult 20% 16 

B — Average 60% 48 

C — Easy 20% 16 

V. Pattern of Choice : 

Choice may be given for application based questions only. Whenever choice question is 

given it should be comparable in all respects. 

VI. Sections : 

Section I consists of sixteen objective type of questions to be administered separately 

during last twenty minutes. Section II consists of short answers and long answers 

questions. 
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DESIGN OF THE QUESTION PAPER IN ANATOMY 

A. Revised weightage to topics 

Semester I 

Marks 

1. General Anatomy, Histology, Embryology 10 

2. Medical Genetics 10 

3. Upper Limb 10 

4. Lower Limb 10 

5.  Abdomen, Pelvis, Concerned Embryology, 

 Histology, Anatomical basis of Birth Control 
 and Family Planning measures 40 

Total 80 

B. Weightage to the Objectives 

 Marks       % 

— Knowledge (Recall) 40 50% 

— Understanding (Interpretation) 20 25% 

— Application (Problem Solving) 20 25% 

Total 80 100% 

C. Weightage to the types of Questions 

 Marks      % 

— Long Answer (Essay) 20 25% 

— Short Answer (SAQs) 30 37.5% 

— Objective (MCQs)                                                        30   37.5%  

Total 80 100% 



 

PART - III 

Assessment 

of 
Practical / Clinical Skills 



 

Psychomotor Skills : Objective Structured 
Examination 

Usha Nayar 

Medicine is both a science and an art. A major part of the art of 

medicine are the skills required for taking the history from a 

patient, performing physical examination, conducting investigative 

procedures such as lumbar puncture or biopsy and for treatment 

procedures such as applying a plaster or draining an abscess. All 

these skills are painstakingly imparted to medical students over 

three years or more. While the teaching of these skills occupies a 

considerable part of the curriculum, and their mastery is essential 

for a competent doctor, their assessment generally leaves a lot to be 

desired. Some of the more invasive skills cannot be included in an 

examination for practical reasons. But even the skills of 

physical examination do not receive objective and consistent 

attention in most assessment exercises. 

A major advance in this area has been the formulation of an 
objective structured examination which has been implemented at 
selected centres for clinical (Harden and Gleeson, 1979) as well as 
pre-clinical (Nayar et al, 1986) subjects. The principle of the 
examination is that the skill to be tested is given to the student in 
the form of a specific question. The time allowed is only 3-4 
minutes. While the student is performing the skill, he is observed by 
a keen but silent examiner, who scores the performance  
according to a checklist which has been prepared in advance.  The 
checklist   is prepared by breaking the  skill into its vital  components 



 

For a physician, theoretical knowledge alone will never suffice;
practical skills are essential, and must be learnt and mastered.

Assessment must be t

and the precautions to be observed. Each step done well, and each 
precaution observed, earns a score proportional to the importance 
the step or the precaution. For some mistakes with significant

 
For a physician, theoretical knowledge alone will never suffice; 
practical skills are essential, and must be learnt and mastered. 

Assessment must be targeted to test proficiency of 
psychomotor skills 

and the precautions to be observed. Each step done well, and each 
precaution observed, earns a score proportional to the importance of 
the step or the precaution. For some mistakes with significant 
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consequences, provision for a negative score may also be made. 

The examiner stays at the station where the examination of the 

skill has been arranged, while the student moves from station to 

station. The advantages of the examination procedure outlined 

above are that a large number of skills can be assessed at a single 

sitting in a reasonable time, and the scoring is objective. The 

examination is reliable and valid, and all the students are assessed 

on the same set of questions. 

Besides testing psychomotor skills, the system can also be adapted 

for assessing the capacity for observation, analysis and 

interpretation. Further, the examination can be structured to 

achieve the desired mix of different elements being assessed, each 

element receiving the desired weightage. The only disadvantages of 

this system of examination are the time, effort and team work 

required on the part of the examiners. 

Recently, the objective structured clinical examination (OSCE) was 

modified to serve as a means of self assessment and learning, rather 

than as an examination. It was adapted for use by small groups 

and the resulting group OSCE (GOSCE) was used for refresher 

courses for general practitioners. Biran (1991) has suggested four 

potential applications of GOSCE: as an assessment instrument for 

formative and informal assessment, as a resource for learning about 

interpersonal and interprofessional relationships and as a framework 

for problem based short courses. 

Cohen et al (1991) have tested the performance of foreign medical 
graduates on OSCE to determine the validity and generalizability of 
global ratings of their clinical competence made by expert 
examiners and found that this instrument demonstrated criterion 
validity and could be used as an effective form of assessment. 
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Objective Structured Practical 
Examination (OSPE) 

Usha Nayar 

Human beings have evolved as great intellectuals and 

thinkers. It is no wonder that the great sages of our glorious 

past were great thinkers and arrived at profound truths 

through the activity of the brain rather than the brawn. 

However, the present day traditions in medical colleges in 

India were inherited from Britain and have not changed much in 

the past 48 years of our independent existence. It is surprising 

that almost 50% of the curricular time is devoted to practical 

classes, yet, very little attention is paid by individual 

departments to ensure that the skills which are expected out of 

the students at the end of the course are actually developed. 

The traditional practical examination in most of the medical 

colleges runs on the following pattern. 

The students pick up a chit, lottery fashion, to know which 
experiments they have to do. The lucky ones may get an 
easier and less skillful experiment while the unlucky ones may 
land up with a tough experiment. After performing               
the experiment the student waits for the examiner                        
who cursorily looks at the result and shoots a few questions 
sometimes relevant to the experiment and at other times more 
general or theoretical.   The encounter lasts a short time 
and the judgement is passed (Mehta and Bijlani,                
1983).  The student's  score   in this   practical    examination 
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thus gets highly influenced by his luck due to the mode of 
allotment of the exercises and the whims, fancies and mood of 
the examiner. 

Awareness about these drawbacks has been increasing for 
the last three decades or so. Some universities have tried to 
improve the reliability and validity of practical examinations by 
introducing spots wherein the analytical abilities of the students 
are tested as well as case studies, wherein the problem 
solving abilities are assessed. In the Department of Physiology at 
the All India Institute of Medical Sciences, we have utilized this 
method ever since 1971 wherein the student is provided with 
an instrument, a graph, a chart, numerical data and is 
required to identify, explain, describe, interpret or calculate 
(Bijlani, 1981). 

Spotting does lend reliability and validity but has been criticized 
by some teachers who feel that it encourages the students to learn 
the few spots which are available with the department and is able 
to do well in the examination without having developed 
actual skills. 

The Department of Physiology in 1982 addressed this 
problem and introduced a new pattern of practical examination 
which had greater objectivity, reliability and validity - 
Objective Structured Practical Examination (OSPE). The OSPE 
(Nayar et al, 1986) is modeled on the lines of objective structured 
clinical examination (OSCE; Harden and Gleeson, 1979). OSPE is 
designed in such a way as to get a reasonable idea of the 
achievement of the student in every objective of practical 
exercises. In order to design an OSPE one has to define the 
objectives of the practical exercises in a given discipline. 
Generally speaking, the broad objectives of a practical 
course in any subject would be that, at the end of the course 
the student should be able to: 

1. demonstrate certain practical skills 

2. make correct and accurate observations 

3. analyze and interpret data 

4. demonstrate the spirit of inquiry 

5. explain logically unexpected observations 

Objective Structured Practical Examination (OSPE) 
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The present traditional system of examination does not measure the 
student's competence in any of these spheres systematically. It was 
designed at a time when the information to be taught was much 
less, the number of students was smaller and time for 
personal contact and interaction between the teacher and the 
taught was much more. 

Let us first see by means of examples, how, through short questions, 
each of the objectives of practical teaching can be assessed. Then we 
shall discuss how an examination incorporating such questions may 
be organized. 

DEMONSTRATION OF PRACTICAL SKILLS  

This may be done by asking the student to: 

1. prepare a blood smear 

2. fill a haemocytometer pipette or charge a counting chamber 

3. map a field of vision 

4. record respiratory volumes and capacities on a spirometer 

5. record the blood pressure 

6. dilute the given drug 10 times to a final volume of 5 ml 
7. prepare a hanging drop slide for determination of mobility 
of bacteria 

8. dispense the medicine as prescribed 

All these questions are vital segments of conventional practicals. 
But since we are asking the student to do only a part of 
the experiment the time allotted need be only 3-4 minutes for 
each question. While the student does what he has been asked to 
do, the examiner stands there as a passive but keen observer. 
He goes on ticking a carefully prepared checklist which is based 
on the important steps or precautions involved in the 
procedure. Accordingly, as the student observes these steps 
perfectly, imperfectly, or not at all, the examiner ticks the 
checklist. All these ticks add up to give the total score of the 
student in the question. The examiner stays where this 
practical is to be done and student after student comes and 
demonstrates his skill. 
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When one student leaves, the next student arrives, the examiner 
picks up another cyclostyled copy of the checklist and starts 
ticking. 

MAKING CORRECT AND ACCURATE OBSERVATIONS 

 This may be assessed by asking the students to: 
1. count the RBC, WBC or platelets in a given square  
2. count the pulse rate 
3. identify the cell, micro-organism or tissue under the microscope  
4. describe the graphic record 

The principle here is to sample a small but vital portion of a large 
number of experiments. These questions may not require the 
examiner to observe the student at work. They may be answered on 
a paper, which could be corrected later. 

ANALYSIS AND INTERPRETATION OF DATA 
This is one of the most important skills to be judged. A physician 
has to perform this task many times in a day. Normal and 
abnormal data can be appropriately presented at some stations. 

The student is asked to interpret: 

1. hemogram: normal or abnormal 
2. pulmonary, renal, liver function tests 
3. haemodynamic data 
4. ECG  
5. EEG 
6. audiogram 
7. laboratory reports 
8. pathological data and give a clinico-pathological correlation. 

DEMONSTRATE THE SPIRIT OF ENQUIRY 
Being measurement of an attitude, it is a little difficult to assess. 
But some results can be achieved by framing appropriate questions 
and case studies. 
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EXPLAINING AN UNEXPECTED OBSERVATION LOGICALLY 

Throughout medical practice doctors are confronted with unusual 
medical problems which do not fit usual textbook picture. 
Therefore, if the students develop the ability and logic to deal with 
unpredictable situations, then they can become good problem 
solvers. This can be tested by various ways: 

1. interpretation of unusual looking records, eg. ECG taken at 
50mm/second 

2. staining artifacts 
3. case studies 

ORGANIZATION OF OSPE 
We have adapted the arrangement described by Harden and 
Gleeson (1979) for an objective structured clinical examination. We 
set up 20-30 stations in the laboratory. At each station, we have 
a question. The questions are designed with the objectives of practical 
teaching in mind. Due weightage is given to each objective, and due 
representation is given to every aspect of the course. Every student 
spends 3 minutes at each station. There are broadly two types of 
stations: 

1. Procedure stations, which require an observer. 
2. Question stations, the answers to which have to be written on 

an answer sheet. 

The 'procedure stations' and 'question stations' alternate with 
each other; odd numbered stations are procedure stations and 
even numbered stations are question stations. In general, a 
question station has questions pertaining to the procedure station 
immediately preceding it, but that is not absolutely necessary. 
But since it is a convenient arrangement to have, it generally 
turns out to be so for most questions. Therefore, at the beginning of 
the test, the students at even numbered stations do nothing for the 
first three minutes (since they have not yet seen the procedure 
station on which these questions are based). In the end, these 
students get three minutes more to complete the test. 

Assessment in Medical Education
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The procedure may be illustrated best by an outline of how a 

short examination of eight stations in physiology might be put up. 

The teachers having framed and agreed on the questions, eight 

stations are put up as follows. 

Station   Question Method of scoring 

1.  Prepare a blood smear Observed and scored 
by examiner A 

2.  Identify the focussed WBC Answer on sheet 

3.  Demonstrate the mapping of field of 

vision. Plot two points only-one in the 

nasal and one in the temporal field. 

Observed and scored 

by examiner B 

4.  Identify the defect in the field 
provided 

Answer on sheet  

5.  Detect faults in the circuit arranged for 

eliciting extra- systole and 

compensatory pause 

Observed and scored 

by examiner C 

6.  Two multiple choice questions on 
extrasystole 

Answer on sheet  

7.  Comment on the graph provided Answer on sheet 

8.  Answer questions on the ECG Answer on sheet 
provided 

Examiners A, B and C take vantage positions from where they 
can have a good view of what the candidate is doing at stations 1, 3 
and 5 respectively. They have a checklist on which to tick as they 
observe. They are supposed to take a fresh copy of the checklist 
for every candidate. 

Questions for stations 2, 4, 6, 7 and 8 are printed on cyclostyled 

sheets so that a copy can be given to each student. The same sheet 

also serves as the answer sheet. Questions are identified in terms of 

the station number. The questions should preferably be of the 

multiple choice variety. If that is not possible, they may be very 

specific short answer questions. The key to the questions should 

be prepared beforehand. 
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When the students report, they should all be collected in the room 

and told about the way the examination will run. They 

should all take a piece of paper, write their Roll No. on it in bold 

figures, and pin it to their white coats in a conspicuous manner. 

This is important for the examiners at procedure stations to 

identify the candidates without talking to them. The students are 

also given the instructions in writing as given below, and asked to 

clarify any doubts before being admitted to the examination hall. 

Objective Structured Practical Examination 

Instructions to students Max. Marks: 

1. You will rotate around stations (numbered 1-8) spending 3 minutes at each 

station. A bell will ring at the beginning and end of 3 minutes. 

2. At each station, you will either demonstrate a skill, make observations, 

calculate from data provided or answer the questions asked. 

3. Clear instructions are given at each station as to what you should do. 

4. You will be allotted a number. This will be the number of the station at 

which you would start. 

5. Students who are at odd numbered stations shall commence the 

examination as soon as the bell rings. At the end of the examination they 

should remain at their last station till asked to go. 

6. Students at even numbered stations will do nothing for the first 3 minutes. 

They will commence the examination when they reach an odd numbered 

station. 

7. There is no negative marking. 

8. Please display your roll number prominently on your white coat. 

Then the students enter the laboratory. Examiners are already at 
their positions. One invigilator rings the bell with the help of a 
timer every 3 minutes. A few more invigilators look after general 
arrangements and unforeseen problems. 

At the end of the rotation, the checklists of examiners A, B and C 
pertaining to a given candidate, and his answer sheet put together 
would give his score. If the prior arrangements are good, the test 
runs with clockwork efficiency. Fig. 1 gives the flow chart of OSPE. 
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Identify the tasks/skills 

 
Arrangement of stations 

 

 
     Procedure stations                 Question stations 

  

 

Preparation of checklist 

 

 
Instruction to the candidates 

 
Administration of OSPE 

Feedback from candidates and examiners 

 
Validation and item analysis 

 

 

                                           

       

       Fig 1: Flowchart of OSPE 

OSPE BANK 

Objective Structured Practical Examination (OSPE) 
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In a comparative study on the performance of students in practicals 

covering four examinations (December 1982, March 1983, 

December 1983 and March 1984) OSPE clearly served as a better 

method of assessment. It stood out as a better instrument of 

discrimination and reliability (Nayar et al, 1984). Fig. 2 

summarizes the results of comparison between the two types of 

examination. 

In an attempt to assess the attitude of students to OSPE, a 

questionnaire was given to the students. Results of forty-two 

responses obtained revealed that high rank students had a higher 

intensity of positive attitude towards OSPE than the low rank 

order students. Students considered OSPE as a fair, reliable 

method of examination, and an instrument of better learning. 

(Malik et al, 1987) as depicted in Table 1. 

Table 1. Magnitude and direction of attitude towards 
OSPE in Osgood's Semantic Differential Scale 
(n=42) 

 
OSPEs 

 

 Fair 
17 12 9 1 1 1 1 

  Unfair 

 Theoretical 1 1 5 20 11 2 2   Practical 

 Monotonous 2 2 3 2 6 11 16   Varied 

 Active 13 13 6 6 3 1 0   Passive 

 Dull 1 1 5 7 5 17 6   Exciting 

 Useful 12 11 12 3 4 0 0   Useless 

 Boring 0 3 2 3 10 15 9   Interesting 

 Good 
11 11 10 9 0 1 0   Bad 

 Taxing 9 13 9 9 1 0 1   Non-taxing 

 Skill oriented 
1 0 6 23 3 6 3   Knowledge 

 Effective 10 17 8 4 1 1 1   Ineffective 



 

 

Fig 2. Scatter diagrams showing the correlation between scores of a given

candidate in a given type of test at two different occasions. Each point

represents the performance of one student. Concentric c

denote that two or more students had exactly the same

combination of scores.

(A) and (C) OSPE : December 1982 vs March 1983, n=49, r=0.81
December 1982 vs March 1984, n=47, r=0.78

(B) and (D) Experiment : December 1982 vs March 1983, n=49,

December 1

(From Nayar et a1,1984)

Objective Structured Practical Examination (OSPE)

Fig 2. Scatter diagrams showing the correlation between scores of a given 

candidate in a given type of test at two different occasions. Each point 

represents the performance of one student. Concentric circles 

denote that two or more students had exactly the same 

combination of scores. 

December 1982 vs March 1983, n=49, r=0.81 
December 1982 vs March 1984, n=47, r=0.78 

December 1982 vs March 1983, n=49, r=0.40 

December 1983 vs March 1984, n=47, r=0.095. 

(From Nayar et a1,1984) 

Objective Structured Practical Examination (OSPE) 



 

ADVANTAGES OF OSPE 

1. It is reliable and valid 

2. It can test the achievements outlined in the objectives

3. Examiners can carefully design the examination in advance

4. Examiners can control the content and complexity of the 
examination 

5. Emphasis is shifted from testing mere factual knowledge to 
testing a wide range of skills, and that too in a short time

6. Examination covers a wide spectrum

7. All students are subjected to the same standardized test

8. Use of checklists and multiple choice questions makes the test 

more objective and less dependent on the mood of the examiner.

DRAWBACKS OF OSPE 

There is no real drawback of OSPE except that it takes a lot of 
time, effort and teamwork to organize it. It requires a large 
number of examiners at procedure stations. But once the checklists
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have been framed, even a tutor or a postgraduate student can be 

the examiner for the station.

PRECAUTIONS FOR ORGANIZING OSPE

One should not underestimate the preparation required for OSPE. 
should start about eight weeks before the date of the 
examination. Coordinated activity of staff at all levels alone will 
result in a successful OSPE.

One should constantly bear in mind that it is a practical 
examination. The fact that multiple choice q
answer questions are given should not make us forget this 
fundamental factor. Or else, it could merely become a supplement 
to the theory paper. 
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CONCLUSION 

OSPE is a new concept in basic sciences. At AIIMS, our experience 
with it has been encouraging. We have received reports from 
some medical colleges (Rohtak, Belgaum, Ludhiana) where they 
have adopted this system. The initial effort involved is 
but worthwhile. After a department has run it for a few years, less 
preparation may be required because OSPE questions may also 
be collected to set up a question bank, which can provide 
questions for further examinations.
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ANNEXURE 

Some examples of OSPE stations from pre and 
para clinical disciplines 

Q 1. Prepare a blood smear 1.5 marks 

Checklist 

1. Slides cleaned Yes, satis- Yes, but No 

factorily not satis- 

  factorily 

(0.3) (0.1) (0 )  

2.  Slide selected as spreader Yes No 

(0.2)  (0 )

 

Correct More or less 

(0.1) (0) 

Yes No 

(0.1) (0) 

Correct Incorrect 

(0.1) (0) 

Perfect Passable Hopeless 

(0.3) (0.2) (0) 

Yes No 

(0.2) (0) 

Yes No 

(0.2) (0) 

Q 2. Charge a haemocytometer counting chamber 1.5 marks 

Checklist 

1. Cleaned the chamber Yes, satis- Yes, but not No
 and cover slip factorily satisfactorily 

  (0.3) (0.2) (0)

2. Rolled the pipette Yes  No
                     (0.3)                    (0) 

3.    Method of making slide 

a) Amount of blood 

b) The blood spread along the 

whole edge of spreader 

c) Angle of spreader with 

slide 

4.    Quality of the smear 

5.    The smear examined under the  

microscope 

6.    More than one smear made 
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3. Discarded the first few drops Yes No 

 (0.3) (0) 

4. Put the pipette on edge of Yes No 

cover slip (0.3) (0) 

5. Troughs were full Yes No 

 (0) (0.1) 

6. Examine under the Low and high only one No 

microscope: power (0.2) (0.1) (0) 

 Q 3. Devise a bed side test for albuminuria 1.5 marks 

Checklist 

1. Fill test tube 3/4th with urine Yes No 

 (0.3) (0) 

2. Acidify with acetic acid Yes No 

 (0.2) (0) 

3. Check acidification with Yes No 

litmus paper (0.2) (0) 

4. Filter urine if turbid to Yes No 

 remove p0 3/4 (precipitate) (0.3) (0) 

5. Heat the tube by tilting so Yes No 

that the upper half is heated only. (0.3) (0)   

 The flame must be blue not orange 

 or the tube will be sooted. And the 

tube must be heated in colourless 

position of the flame. 

6.   Observe the top of the   
      solution for turbidity 
       and interpret 

Yes No 

(0.2) (0) 

"Bunsen burner, acetic acid ( 33%), litmus paper, filter paper and test tubes are 

provided." 
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1. Measures 30 ml using measuring cylinder

2. Places the correct cork to close the

    bottle (1/3 inside, 2/3 outside) 

3. Writes in the primary label  

a) Name of the patient 

b) Direction of use ( dose) 

c) Pharmacy 

d) Signature 

4. Pastes primary label on the correct side of the 

bottle ( i.e. on the smooth side) 

 5. Pastes secondary label and writes, "Shake before use"

 

Q 4. Mr. Jasbeer Singh, 22 years, male, has been advised carminative mixture 
for the gastric upset. Dispense 30 ml carminative mixture in the bottle 
supplied and label it 

Q 5. You are provided with a log dose response curve                         

 

 

 

 

 

 

a) Indicate the points which correspond to (i) Maximum

Threshold dose. 

b) Name any two advantages of plotting log dose response curve instead of a simple dose 

response curve 

c) Write two characteristic features of the region 'X'

  Yes  No 

1. Measures 30 ml using measuring cylinder   (0.8)  (0) 

2. Places the correct cork to close the   (0.3)   (0) 

  (0.4)  (0) 

4. Pastes primary label on the correct side of the   (0.2)  (0)                                                                            

writes, "Shake before use" (0.3)  (0) 

Assessment in Medical Education 

Q 4. Mr. Jasbeer Singh, 22 years, male, has been advised carminative mixture 
for the gastric upset. Dispense 30 ml carminative mixture in the bottle 

2 marks  

Q 5. You are provided with a log dose response curve                         1 mark 

Indicate the points which correspond to (i) Maximum response (ii) E.D. 50 and (iii) 

Name any two advantages of plotting log dose response curve instead of a simple dose 

Write two characteristic features of the region 'X' 

(0)                                                                            
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Check List a) Label 

i) Maximum response (0.2) 

ii) E.D. 50   (0.2) 
iii) Threshold dose   (0.2) 

 

 

b)   i) Accommodate a wide range of doses 

ii) Give a sigmoid shape with a linear middle part 
iii) Equal distribution of errors (any two 0.1 each, max.0.2) 

 

c )   i )  L inear  

ii) Maximum discrimination between any two doses (0.2) 

Q 6. Dilute the given drug 10 times to a final volume of 5 ml                     2 marks 

Checklist 

         Yes     No  

1. uses 1 ml pipette to take 0.5 ml of stock solution   (0.4)      
(0) 

2. uses saline for diluting the drug    (0.4)      (0) 
3. uses 5 ml pipette to add remaining 4.5 ml of saline  (0.4)      

(0) 
4. blows the pipette completely, if it is a blow out pipette  (0.4)      

(0) 
5. shakes the test tube for homogenous mixing   (0.4)     (0) 
 

Q 7. Demonstrate the procedure of charging the Neubauer chamber for doing 
the RBC count (Diluted blood in pipette is provided).                                  2 marks 

Check list 
 

Yes      No 

1. Cleans the chamber and cover slip     (0.2)            (0)  
2. Rolls the pipette        (0.4)            (0) 
3. Discards the first few drops      (0.4)            (0)   
4. Puts the pipette on edge of cover slip      (0.4)            (0) 
5. Charges the chamber      (0.4)            (0) 

 

- THRESHOLD DOSE

THRESHOLD DOSE 

MAX RESPONSE 

EDSO 



 

6. Fluid does not flood through      (0.2)            (0) 
 

Q 8. Examine the gross specimen provided and give your diagnosis. 2 marks 

Checklist 

                                                                          Yes          No 

1. Examines the lesion (0.3) (0) 

2. Handles the specimen to look at the   

 a) ileum (0.2) (0) 

 b) appendix (0.2) (0) 
 c) colon (0.2) (0) 

 d) regional lymphnodes (0.2) (0) 

3. Turns the specimen to look at the serosa (0.3) (0) 

4. Examines the cut edge of the lesion (0.3) (0) 

5. Notes down the correct diagnosis (0.3) (0) 

Q9. 1. identify the cell focused under the microscope  2 marks 

2. Name two cytochemical stains which will help you to identify this cell. 

3. Name one common site of extramedullary involvement 

Checklist 

 Yes No 

1. Lymphoblast (0.4) (0) 

 (0.4) (0) 

2.  a) PAS (+) 

       b) Sudan Black (-) 

       c)  Non specific esterases (+-) 

       d) Acid phosphates (-) 
     e) Myelo peroxides (-) (any two ) 

  

3. a) Central nervous system 

    b) Testes 

(0.1) 

(0.1) 

(0) 

(0) 
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Q 10. Mark the attachment of the capsular ligament of hip joint on the 
bone provided. 2 marks 

Check list 

1. Identifies the bone correctly 

2. Selects the upper end 

3. Marks correctly: 

a) Anteriorly at intertrochanteric line 

b) Posteriorly at the middle of the neck 

Q 11. Demonstrate the preparation of a hanging drop slide for determination of 
motility of bacteria.      2 marks

 

Yes No 

(0.5) (0) 

(0.5) (0) 

(0.5) (0) 

(0.5) (0) 

Checklist 

        Yes      No 

1. Cleans the slide and coverslip with the tissue paper        (0.2)      (0) 

2. Makes a small, thin ring with plasticine          (0.3)     (0) 

3. Flames the loop and allows it to cool          (0.3)      (0) 

4. Transfers a loopful of liquid growth into the coverslip        (0.3)      (0) 

5. Places the slide over the coverslip and presses to         (0.3)      (0)                   

form an airtight compartment  

6. Inverts the slide to make the cover slip uppermost         (0.3)      (0) 

7. Leads  to the formation of a small drop which                (0.3)      (0)                                                   

does not touch the slide or the slides of the ring  
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INTRODUCTION 

The testing of a doctor's competence is high on the international 
agenda. The last decade has seen some of the exciting developments 

which have taken place around the world in the field of evaluating 

clinical competence. It is no wonder therefore that under the 

auspices of World Federation for Medical Education, a meeting 

took place on 'Newer developments in Assessing Clinical 

Competence' in Ottawa in 1986. This was attended by over 250 

medical specialists from 19 countries (Hart, Harden and 

Alton,1986). In 1992, 568 persons from 48 countries attended the 

International Conference on 'Approach to the Assessment of Clinical 

Competence' resulting in 2 volumes of Proceedings (Harden, Hart 

and Mulholland, 1992) 

The clinical examination plays a key role in the assessment of a 

medical student's competence to practice medicine. A pass in 

clinical section of examination is essential and no compensation is 

permitted for inadequate performance in clinical examination, 

however well the candidate may have done in other sections. 

Conducting a traditional clinical examination includes the work 

up of 1-3 patients by the student followed by a discussion on these 

cases. This is primarily confined to patient management problems. 



 

Objective Structured Clinical Examination 

This conventional method does not include the assessment of 

clinical psychomotor skills, which students are learning throughout 

their clinical postings. There is always a reservation on the part of 

students to express the 'difficulty level' of different cases. At times 

the patient either does not cooperate or helps the student by 

detailing whatever had been asked from the previous student. This 

influences the grading of the student. Besides, the judgement of the 

student's performance is purely subjective. The same performance 

may be graded differently by different examiners, when clinical 

competencies are being tested. Stokes (1974) has described 

traditional clinical examination as a 'half hour disaster session'. 

A major advance in this area has been the formulation of an 
objective structured clinical examination (OSCE) which has been 
implemented successfully at selected centres for clinical subjects 
(Harden and Gleeson, 1979). Lately, it has become a routine in 
several universities (Petrusa et al, 1990; Sloan et al, 1993) and 
has even found a place in assessing family practice residency 
programmes (Hamden et al, 1993). This has been introduced by 
the Medical Council of Canada for granting a practicing licence 
(Reznick et al, 1992). 

 

WHAT IS OSCE ? 

The basic concept in OSCE is that each component of clinical 
competence is tested uniformly and objectively in all the students 
taking up a particular examination. The clinical competence to be 
tested is broken down into specific skills, each of which can be 
tested at a time. The examination is organized in the form of 
several 'stations', through which the candidates rotate till they 
complete a cycle. Each station focusses on testing a particular skill 
such as taking the history of a patient, performing examination of 
specific organ systems or total evaluation of physical signs of a 
disease, interpretation of test results, management of patient, 
etc. For each specific skill, a checklist is prepared by breaking the 
skill being tested into its essential steps and the precautions to be 
observed. Each step done well and each precaution observed, gets 



 111 

Assessment in Medical Education 

the student a score proportional to the importance of the step or 

the precaution. A provision is also made for negative scoring in 

case of an important omission or mistakes with significant 

consequences. The objectivity in assessment is achieved by having 

each component tested at one fixed station by the same examiner 

and having the student rotate through several such locations. The 

time allowed is the same for all the stations and the stations have to 

be designed with this in mind. It has been observed that 4-5 

minutes is a convenient length of time to allow at each station 

(Newble, 1988). If more time is required at any particular station 

then a gap station can be placed in between so that the total 

rotation continues uninterrupted. 

The aim in clinical examination is to test the knowledge, 

psychomotor skills, attitudes as well as communication skills. The 

stations are divided into two categories: 

1. The procedure or performance station — student 

performs a task which is observed by a silent but vigilant 

examiner and is graded according to the skill demonstrated. 

2. The question or interpretation station — student either 

answers the questions based on results obtained at the 

previous station or tries to interpret the patient problem from 

the data provided. Questions may also be asked on surgical 

specimens, instruments, X-rays or ultrasonograms. 

At the end of the examination, the examiner's checklists and the 

student's answer sheets are marked according to the pre-

determined scheme. 

USES OF OSCE 

OSCE is applicable to any situation where clinical competencies 

are to be tested. These include: 

1. Summative assessment of under and post-graduates 

2. Formative assessment — feedback is provided and deficient 

areas are identified 



 

 
Objective Structured Clinical Examination 

OSCE is being used as a method of formative assessment in 

various departments at AIIMS and in Pediatrics Department at 

Ludhiana (Verma M, 1993). It is also being used for summative 

assessment of postgraduates in Neonatology at AIIMS (Paul et 

al, 1994). It has been conducted successfully 

for formative assessment and has been found 

detecting and correcting teaching learning 

skills. (Sethuraman, 1993).

3. Selection test to pick up highly skilled.

4. Adjunct to other methods of assessment e.g. 'Long case'

A judgement based on a number of OSCE stations
(and short cases) ensures fuller coverage of the

content and is fairer to the candidate
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various departments at AIIMS and in Pediatrics Department at 

Ludhiana (Verma M, 1993). It is also being used for summative 

assessment of postgraduates in Neonatology at AIIMS (Paul et 

has been conducted successfully at Pondicherry 

for formative assessment and has been found to be useful in 

detecting and correcting teaching learning errors in clinical 

skills. (Sethuraman, 1993). 

Selection test to pick up highly skilled. 

methods of assessment e.g. 'Long case' 

 
A judgement based on a number of OSCE stations 
(and short cases) ensures fuller coverage of the 

content and is fairer to the candidate 
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SKILLS TO BE TESTED DURING OSCE 

A variety of clinical skills can be tested using OSCE stations. These 

should cover the course objectives. The essential components of 

clinical assessment are: 

— history taking skills 

— clinical examination 
— identification of problems 

— formulation of investigations 

— interpretation of investigations such as X-ray, 

ECG, partogram, ultrasound etc 

— outlining or instituting management 

— demonstration of certain procedures on dummy or 

model  

— communication skills 

— health education. 

Some examples of OSCE stations used to test each of the above 

mentioned skills are presented in the Annexure. 

PERCENTAGE WEIGHTAGE 

This can be decided subject wise or according to the skills being 

tested. During earlier clinical years more importance is given to 

learning of clinical skills such as history taking and physical 

examination, while in subsequent years, analysis and management of 

patient problems become more important. Thus, students can be 

evaluated accordingly. A suggested distribution of marks for 

undergraduate students based on skills is as follows: 

 3rd and 4th year Final .Year 

History taking 30% 10% 

Clinical Examination 30% 10% 

Investigations 10% 20% 

Interpretation 10% 20% 

Management 20% 40% 

Amongst these categories also, it is predetermined how much 
weightage will be given to each topic, so that the subject as a 
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whole is represented in the test stations. Important areas can be 
assigned a greater share, e.g. in Obstetrics and Gynaecology, 40 
per cent weightage is for Obstetrics and 30 per cent each for 
Gynaecology and Family Welfare. 

                                                                                                       
DOES IT SATISFY THE CRITERIA OF A GOOD ASSESSMENT 
TOOL? 

Validity 

OSCE is more valid than traditional clinical assessment as it 

enables a wider sampling/coverage of the various clinical skills 

expected to be performed by the student.(Newble et al, 1981). 

Besides factual knowledge, it is possible to test the student's 

ability to perform clinical skills, interpret data, ability to solve 

problems and also his communication skills. The content, criterion,. 

construct and predictive validity is taken care of to a large extent. 

Cohen et al (1991) have tested the performance of foreign medical 
graduates on OSCE to determine the validity and generalizability of 
global ratings of their clinical competence made by expert 
examiners and found that this instrument demonstrated criterion 
validity and could be used as an effective form of assessment. 

Reliability 

The examination is more reliable than the traditional examination 
since the patient and the examiner variables are overcome. Also, 
the use of a predetermined checklist ensures consistency in scoring 
on repeated testing at the same stations. There is an agreement 
on the checklist between different examiners before the 
examination is instituted and accurate and consistent results are 
produced by repeating assessment on the same stations. 

However reliable or objective a test may be, it is of no 

value if it does not measure ability to perform the tasks 

expected of a health worker in his / her professional 

capacity. 
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Cohen et al (1990) evaluated reliability in assessing surgical 

residents and observed that reliability of such form of assessment 

exceeded the traditional one. 

Objectivity 

There are three variables in any clinical examination, i.e. the 

student, the patient and the examiner. By an objectively structured 

clinical examination, variability of the latter two is taken care of 

and thus the students are assessed more uniformly. Besides, the 

marking sheet contains very specific performance criteria which 

contribute to specific objective assessment. 

Practicability 

Some teachers have reservations about the practicability of OSCE. It 

definitely requires a greater initial effort in planning and organizing 

various stations, more resources in terms of manpower and space. 

In addition, it requires a good amount of patient cooperation. 

Patients need to be instructed properly to reproduce the history 

reliably and consistently a number of times. This problem can 

sometimes be taken care of by using simulated patients. However, 

once organized, the OSCE can be used to test a larger number of 

students in a shorter period of time. 

Cusimo et al (1994) analysed the cost for conducting OSCE 
compared to standard oral examination. Direct expense of OSCE 
was $6.9 per student per station with 8.2 hours of faculty time per 
student including preparation, organization and conduct of a six 
station OSCE. In contrast,there was no direct expense for oral 
examination and faculty time spent per student was 2.75 hours. 
Assessment of long and short cases takes a much longer time. 
However, this may not be applicable in Indian set up. 

MERITS OF OSCE 

1. More emphasis is laid on assessment of performance of skill 

rather than on the student's theoretical knowledge. 
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2. Students are observed undertaking the task rather than basing 

the assessment on the results reported by them. 

3. Individual competencies of a student are assessed rather than 

granting pass marks on overall performance. 

4. Examiners have a better control over a large amount of 

content. 

5. Wide range of clinical skills can be tested over a short period of 

time. 

6. Patient and examiner variables are avoided. 

7. Feedback is possible. 

8. Teaching learning errors can be corrected effectively. 

DEMERITS OF OSCE  

1. Only compartmental knowledge is tested and not the holistic 

approach to patient management. 

2. It is demanding on examiner who is observing the students 
closely repeating the same tasks. However, with repeated 
examination less effort is required. 

3. Patients can sometime get difficult on being examined or being 

questioned repeatedly on the same issue. 

4. It requires a great deal of organization and time in setting up 

the system. 

ORGANIZATION OF AN OSCE 

The organization of an OSCE is similar to the organisation of a 
traditional examination except that it requires much more time in 
the initial preparation of the test material. More time is needed in 
order to: 

1. identify before hand the problems/patients to be given; 

2. decide and prepare the questions to be used; and 

3. prepare the checklists for all the problems. (This has to be 

done by a number of experts in the subject) 
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Though organization of an OSCE requires a great deal of effort 

and inputs initially but once it becomes a regular feature, many of 

the problems/questions and checklists can be reused in future 

examinations and an 'OSCE bank' can be set up like a 'MCQ 

bank'. It is easier to construct stations assessing technical skills, 

physical examination, interpretation of data but difficult to 

construct stations assessing interpersonal or attitudinal skills. 

The organisation of an OSCE involves four steps as shown below. 

1. Advance planning Adapted from 

2. Organisation a day before (Harden, Gleeson, 1979) 

3. On the day of examination and 

4. After the examination 

Advance planning 

Advance planning is essential for a successful objective structured 

clinical examination. Six to eight weeks time may be required 

when OSCE is being planned for the first time. Subsequently, the 

time required may be much less. During this phase, the following 

have to be planned well in advance: 

1. The examiners must decide about the content to be examined, 

the weightage to be given to various components of 

examination, the marking scheme and the minimum pass 

standards, e.g. a mastery of certain skills may be a pre-

requisite to passing. 

2. Adequate briefing of the concerned examiners and the helping 

staff concerned with examinations, e.g. residents and nurses. 

3. Selection of patients and their briefing. 

4. Preparation of various documents including instructions to 
students, examiners, questions to be given, checklists for 
the examiners, etc. 

Firstly the scope of the examination and the marking scheme 
has to be decided. For all clinical specialities, the competencies 
can be broadly divided into the knowledge, skills and attitudes 
required to : 
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1. take history and do physical examination of the patient 

2. interpret the above information and reach a provisional 

diagnosis and 

3. plan the management of the patient. 

The content of the examination can be plotted on a matrix to 

ensure that the whole range of competencies to be tested are 

represented. This has been shown in table 1. 

Table 1. Example of matrix of competencies to be tested 

Once the content has been decided, a marking scheme has to be 
devised and marks allocated to each section have to be decided as 
has been presented in the beginning of the chapter. 

After deciding the content of the examination and the marking 
scheme, the venue of the examination should be finalised. 
Generally OSCE has to be conducted in the ward or in side rooms 
adjacent to the ward. The length of examination should be 
approximately 90 to 100 minutes. Usually it is adequate and 
practical to arrange 15-20 stations with 4-5 minutes on each 
station. Sequencing of stations and the direction of movement is 
decided as shown in Fig. 1 

- Competencies 

Subject History Physical   Lab-   Interpre- Patient 

area taking examination   invest   tation management 

Respiratory     Take Examine patient   Examine    Questions    Advice 

         System            history with a fibro- X-ray related to a 
from a cavitary of the to the patient with 
patient lesion in chest findings cavitary 
with the lung pulmonary 
hemoptysis tuberculosis 

• CVS 
• CNS 
• GI System 
•• Endocrinology 
• Haematology 

Examples can be added for other systems 
to complete the matrix. 
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Fig 1. Conduct of an OSCE using 15 

One person should be delegated the responsibility of a co
who will be responsible for the detailed organization of the 
examination. A meeting of all the examiners for all the stations 
should be held and the role of each examiner should b
desirable to have an additional reserve examiner. A timekeeper 
should be assigned the responsibility of giving signal for change of 
stations using a bell. The responsibility of briefing the students on 
the day of examination should be dele
Nursing staff and the other medical staff in the ward should be 
informed in advance, so that they can reorganize their ward 
rounds/ward work. 

 
Fig 1. Conduct of an OSCE using 15 stations 

One person should be delegated the responsibility of a co-ordinator 
who will be responsible for the detailed organization of the 
examination. A meeting of all the examiners for all the stations 
should be held and the role of each examiner should be decided. It is 
desirable to have an additional reserve examiner. A timekeeper 
should be assigned the responsibility of giving signal for change of 
stations using a bell. The responsibility of briefing the students on 
the day of examination should be delegated to one staff member. 
Nursing staff and the other medical staff in the ward should be 
informed in advance, so that they can reorganize their ward 



120 

 

Objective Structured Clinical Examination 

It is important to have the following necessary documents ready 

well in advance for distribution. 

• List of students 
• Instructions to students 
• Instructions to examiners 
• List of all stations with checklists 
• Answer sheets 
• A plan of location of stations and direction of movement. 

Ideally, patient selection should be done at least one week 

before the examination. It is desirable to observe the following 

rules for patient selection : 

1. Each patient should be examined by the concerned examiner and 

the co-ordinator. 

2. The questions and checklists should be finalised. 

3. The patients to be used for the examination should be informed 

in advance of what is expected from them. 

4. If the number of students is large, two similar patients may be 
chosen for one station. 

5. For certain situations where it may not be possible to get real 
patients, simulated patients may be used. If simulated patients are 
used, they should be rehearsed well in advance to ensure their 
credibility. Standardized patients can also be used for testing 
history taking and examination skills. These patients can 
themselves be helpful in assessing the student's performance. 
By utilizing simulated patients the content of history can be 
better controlled. The history is more reproducible, 
patient can also refer to a recent acute attack or some 
embarrassing or distressing problem. It is possible to have 
same patient for all students to compare standards or several 
simulators can be created for same disease thus ensuring 
uniformity of assessment. 

The necessary instruments required for the examination should 
be checked for their availability and functioning, e.g. BP 
instrument, thermometer, etc. 
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Organization a day before 

On the day before the examination, a final check should be made of 

all the arrangements in the ward and of all the documents which 

should be handed over to the respective examiners. 

— The layout of the ward should be planned with the help of the 
nursing staff. 

— All the stations should be clearly marked an evening 
before the examination. 

— Equipment required for the examination should be checked 

and appropriately stationed e.g. X-ray view box, 

sphygmomanometer, bell etc. 

— A periodic break is planned for the patients. 

All examiners should be briefed about the examination and their 

role in the examination. Each examiner should be informed about 

the time and venue of the examination and should be given a list of 

documents already prepared. 

For each student, the documents to be distributed are:  

— a set of general instructions 

— a plan of station sites in the ward 

— an indication of the station where he/she should start  

— a standard answer sheet and 

— a plain sheet to make notes. 

On the day of examination 

The examination organizer should be in the ward at least 
one hour prior to the scheduled time for the examination 
and should check that all the beds, patients and equipment 
are in their correct positions. The students should be briefed in 
a side room adjacent to the ward and instruction sheet 
should be given to them. A sample of the instruction sheet is 
shown as follows: 
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The co-ordinator should ensure that all the examiners are in 
position at their stations. Students should then move to the 
starting station which they have been assigned. The examination 
starts when all the examiners and students are in position. The 
starting signal may be a bell. Those starting at the question 
stations should do nothing in the first five minutes and questions 
should be kept covered during this time period. The time keeper 
should ring the bell at 5 minute interval when students move to 
the next station. Students starting first at the question stations 
finish their examination 5 minutes later than the students starting 
at procedure stations. 

If there is a second group of students to be examined at the same 
time, they should assemble in the briefing area before the first 
batch finishes and should not be allowed to interact with the first 
batch of students. 

Answer sheet from every student and the set of marked checklists 
from each examiner should be collected. At the end of examination, 

Instructions to students 

1. You will rotate around fifteen stations (numbered 1 to 15) spending 
4.5 minutes at each station. A bell will ring at the beginning and end 
of each 5 minute period. 

2. At each station you will examine a patient, take a history, make 
observations on ECG, X-ray etc., calculate from data provided or 
answer the questions asked. 

3. Clear instructions are given at each station as to what you are 
required to do. Read them carefully. 

4. You will be allotted a number. This will be the number of the station 
at which you would start. 

5. Students who start at the question station do nothing for the first 
five minutes and should make no attempt to read any paper at that 
station. They will complete the examination 5 minutes after those 
who start at the procedure station. 

6. Answer sheets are provided for the question stations. 

7. Please display your roll number prominently on your white coat. 
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patients should be provided with refreshments/meals and should 
be helped with their transportation home or wherever appropriate. 
All the concerned staff and patients should be thanked. This is a 
simple gesture which will help patients forget all the discomfort 
that they faced during the examination. 

After the examination 

The result of the examination should be computed and checklists 
should be marked as planned. The students should be provided 
feedback as soon as possible. This may be done by: 

1. distributing checklists to individual students with the 
examiner's comments 

2. giving MCQ's/questions with the correct answer or 

3. by discussing the examination with the students, particularly 

in areas where the performance has been poor. 

Any problems arising during the examination should be taken a 

note of, so that the same can be avoided during the subsequent 

examinations. The checklists and the questions used should be 

carefully stored for possible use in future examinations. The 

student's performance should be discussed amongst examiners 

and tutors so that weak areas are pointed out and steps taken to 

correct these deficiencies. 
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ANNEXURE 

Examples of  OSCE Items 
OSCE 1 (History taking station) 

ITEM 
This patient complains of abdominal pain. Take a history from this 
patient. [Max. marks:10] 

Checklist for the Observer 

1. Key points in history (mark with � ) 

 [Allocation of marks] 

(a) Patient's name 0 . 3  

 age 0 . 3  
 occupation 0 . 3 

(a) Pain (c) Associated symptoms 

— onset — nausea,vomiting 

— type — haemetemesis 

— site — malaena 

— radiation — bowel habits 

— duration — anorexia 

— severity — weight loss 

— periodicity  

— aggravating factors   
— relieving factors  

  [Mark 0.3 for each point asked] 

(d) Smoking history (e) Drug History 

(f) Alcohol history (g) Relevant past History  

 [Mark 0.4 for each point asked] 

(h) Bonus [Marks 0.4]  

  

2. History taking technique  

(a) Correct pace of questions (b) Correct phrasing of questions 

(c) Attention paid to answers (d) Answer followed up properly  

 [Mark 0.4 for each precaution observed] 

3. Attitude towards patient 

(a) Rapport with the patient 

(b) Consideration of patient's feelings 

[Mark 0.5 for each point taken care of] Total marks: [      ] 
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OSCE 2 (Question station) 

ITEM 

Please indicate by T/F, the true and false statements, respectively, 
among the following about the patient whose history you have just 
taken. 

[Max. marks: 10] 

(a) The patient's name is Bhagwan Das 

(b) He works in a plastic factory 

(c) He is a heavy smoker 

(d) He drinks 2-3 ounces of alcohol 3-4 times a week for the last 20 years 

(e) His pain is localised to epigastrium 

(f) His pain is relieved after meals 

(g) There is history of one episode of malaena. 

(h) There is history of frequent vomitings associated with pain. 

(i) The frequency of pain has increased in the recent past. 

(j) He has lost significant weight in the recent past. 

Checklist for the Examiner 

(a) T (f) T 

(b) F (g) F 
(c) T (h) F 
(d) F (i )  T 
(e) T (j )  T 

[Marking scheme: Allocate [1] mark for each statement correctly marked] 

[Marks obtained: ] 



127 
 

Assessment in Medical Education 

OSCE 3 (History taking station) 

ITEM 

This is a case of twin pregnancy. Please take her detailed 

history. [Max. marks: 10]  

Checklist for the Observer 

1. Key points in history 

(a) Name 

(b) Age 

(c) Parity 

(d) LMP 

(e) Family history of twins 

(f) History of infertility, ovulation induction 

(g) Previous history of twins 

(h) Pressure symptoms 

(i) Exaggerated pregnancy symptoms 

(j) History of excessive fetal movements 

[Mark 0.6 for each point asked] 

2. History taking technique 

(k) Correct pace of questions 

(l) Correct phrasing of questions 
(m) Attention paid to answers 
(n) Answers followed up appropriately 

[Mark 0.6 for each element of the technique] 

3. Attitude towards patients 

(a) Consideration of patient's feelings 

(b) Attempt to establish a rapport 

[Mark 0.6 for each precaution observed] 

[Bonus 0.4]                                                                [Marks obtained:       ] 
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OSCE 4 (Examination station) 

ITEM 
A pregnant patient with 34 weeks period of gestation is presented. The 
date of her last menstrual period is 4.5.94. Perform an obstetric 
examination. [Max. marks : 10] 

Checklist for the Observer 

1. Examination includes the following components 

(a) Height of the patient 

(b) Weight of the patient 
(c) Breast examination 
(d) Fundal height 
(e) Fundal grip 
(f) Lateral grip 
(g) Pelvic grip I 
(h) Pelvic grip II 
(i) Abdominal girth 
(j) Auscultation of fetal heart sound 
(k) Pedal edema 

[Mark 0.6 for each component examined]. 

2. General proficiency 

(a) Positions the patient properly 

(b) Sequence of procedures 

[Mark 0.6 for each precaution observed] 

3. Attitudes towards the patient 

(a) Uses patient's name 

(b) Explanation to the patient 

(c) Causes minimum discomfort to the patient 

[Mark 0.6 for each precaution observed] 

[Bonus 0.4] 

[Marks obtained: 



129 
 

OSCE 5                                                                                                                              

                        (Interpretation and management station) 

ITEM 

Answer the following questions [Max. marks: 8] 

1. Write the findings of the patient you have just examined at the previous 
station: 

(a) fundal height 

(b) fetal lie 
(c) fetal presentation 
(d) amount of liquor 
(e) fetal heart sound 

2. Is this normal or abnormal ? 

3. List the likely complications in this patient . 

4. How will you confirm the diagnosis? 

Checklist for the Examiner 

 [Marking scheme] 

1.   (a) 34 weeks [0.5] 

(b) Longitudinal [0.5] 
(c) Breech [0.5] 
(d) Excessive 10.5] 
(e) Present [0.5] 

2. Abnormal [1.0] 

3.  (a)   Hydramnios [0.5] 

(b) Preterm delivery [0.5] 
(c) Birth asphyxia [0.5] 
(d) Congenital malformations [0.5] 
(e) Abruptio placenta [0.5] 

4. By ultrasonography [2.0] 

[Marks obtained:       ] 

Assessment in Medical Education 
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OSCE 6 (Instrument and equipment station)  

ITEM 

Please examine the instrument provided and answer the following 
questions. [Max. marks: 5] 

1. Identify the instrument 

2. List four common uses 
3. During which phase of menstruation, will you call the patient for these 

procedures? 

Checklist for the Examiner 

  [Marking Scheme] 

1. Rubin's Cannula [2 marks] 

2. (a) Tubal patency test  

 (b) Hysterosalpingography  
 (c) Chromopertubations  
 (d) Hydropertubation [2 (0.5 mark each)] 

3. During post menstrual phase [1 mark] 

[Marks obtained: ] 

OSCE 7 (Examination station) 

ITEM 
Examine the neck swelling of this patient. You are being observed by 
the examiner for your skill in physical examination. [Max. marks: 10] 

Checklist for the Observer 

1. Student looks for the following parameters during examination 

satisfactorily 
[Marking scheme:  ] 

(a) Movement with deglutition [1.0] 
(b) Examination of each lobe [0.5] 
(c) Relationship with sternomastoid [0.5] 
(d) Testing for retrosternal extension [0.5] 
(e) Palpating carotids [1.0] 
(f)  Eliciting tracheomalacia [0.5] 
(g) Examining cervical lymph nodes [0.5] 
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(h) Auscultating the swelling [0.5] 

2. General proficiency 
 

(a) Positions patient properly to [2.0] 
examine neck swelling.  

(b) Sequence of procedures [1.0] 

3. Attitudes towards patient:  

(a) Uses patient's name [0.5] 
(b) Explanation to the patient [0.5] 
(c) Discomfort for the patient [1.0] 

[Marks obtained:       ] 

 

 
OSCE 8 (Question station) 

ITEM 

Indicate by T or F, the true or false statements respectively, among the 
following, about the patient you have just seen. [Max. marks: 6] 

1. She has stridor on compressing the left lobe of thyroid. 

2. The thyroid has retrosternal extension. 
3. The carotid artery is not palpable on the affected side. 
4. Cervical lymph nodes are enlarged. 
5. The swelling is firm in consistency. 
6. The swelling does not move on deglutition. 

Checklist for the Examiner 

1. F 
2. T 
3. T 
4. F 
5. T 
6. F 

Marking scheme: [1] mark for each statement correctly marked 

[Marks obtained:  ] 

Assessment in Medical Education 



132 
 

Objective Structured Clinical Examination 

OSCE 9 (Problem solving & interpretation skill) 

ITEM 

A 25 year old male patient with 8 months history of a painful swelling of 
lower part of left thigh presented to casualty with acute onset 
breathlessness. His chest x-ray is provided to you. [Max. marks : 5] 

1. What are the abnormalities? 

(a)  

(b)  
(c)  

2. What is the most likely histopathological lesion known to produce such 
clinical and radiological picture? 

Checklist for the Examiner 

[Marking Scheme] 

1.   (a) Multiple round shadows 

both lungs- secondaries 1.5 

(b) Bilateral pneumothorax 1.5 

(c)  Collapsed left lung 1.0 

2.  Osteogenic sarcoma 1.0 

[Marks obtained:      ] 
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O

SCE 10 (Patient management station) ITEM 

A 2 year old child is brought to you with watery diarrhoea for one day. 
He has passed 12-15 stools since morning. On examination, he is not 
dehydrated. Child is being fed breast milk, cow's milk and normal 
household diet. Mark the following statements as True/False about the 
advice to be given to the mother. [Max. marks : 6] 

1. Continue breast feeding. 

2. Stop cow's milk for 3 days. 

3. Continue present diet. 

4. Start metronidazole. 

5. Start pectin-kaolin. 

6. Give plenty of household fluids. 

Checklist for the Examiner 

1. T 
2. F 
3. T 
4. F 

5. F 
6. T 

[Mark [1] for each correct response] 

[Marks obtained:       ] 
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OSCE 11 (Procedure station) 

ITEM 

Demonstrate cardiopulmonary resuscitation on the dummy. The 
examiner will observe your performance. [Max. marks: 10] 

Checklist for the Observer 

1. Steps 

(a) Marks the site of cardiac compression. 

(b) Performs external cardiac massage. 

(c) Assists ventilation with Ambu bag and mask. 

(d) Extends the neck. 

(e) Lifts the jaw. 

(f) Holds the mask properly. 

(g) Uses correct cardiopulmonary ratio. 

(h) Checks the effectivity of ventilation (chest moves) 

2. General proficiency: 

(a) Proper positioning 

(b) Sequence of procedures.  

Marking scheme: Each step correctly performed earns [1] mark 

                      [Marks obtained:     ] 

Objective Structured Clinical Examination 
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OSCE 12 (Procedure and communication skills) 

ITEM 

Demonstrate to the mother the preparation of a tumbler full (250 ml) of 
sugar-salt solution for oral hydration. Ingredients are available. Talk to 
the mother through the procedure. (The examiner is observing your 
actions) [Max. marks: 10] 

Checklist for the Observer 

1. Steps 

(a) Obtains clean and potable water. 

(b) Fills up the glass with water. 
(c)  Adds a pinch (about 1.5gm) of salt. 
(d) Stirs the solution. 
(e)  Tastes the solution (accepts or discards). 
(0    Adds 2 tsf. (about 10 gm) of sugar. 
(g)   Stirs the solution. 

2. General Proficiency 

Sequence of procedures 

3. Attitudes 

(a) The manner of the student is gentle 
(b) The explanation to the mother is clear and organized. 

Marking Scheme : [1] mark for each step correctly performed 

                                                                                  [Marks obtained:          ]

Assessment in Medical Education 
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OSCE 13 (Physical examination station) 

 ITEM 

Examine the motor system of the lower limb in this patient. 

[Max. marks : 10] 

Checklist for the Observer 

1. Student performs the following steps satisfactorily. 

[Marking scheme] 

(a) Looks for the muscle mass 
 Measures the girth of the limbs [1.0] 

(b) Looks for fasciculations [1.0] 

(c) Examines the tone of muscles at knee and ankle. [1.0] 
(d) Tests for the power of muscles at 

• hip - flexion, extension, abduction, adduction [1.5] 
• knee - flexion, extension 

• ankle - plantar flexion,dorsiflexion 

(e) Tests for coordination 

• Knee heel test 

• Gait      [1.0] 

(f) Deep tendon reflexes 

• knee 

• ankle      [1.0] 

2. Attitudes: 
(a) Makes the patient comfortable [1.0] 
(b) Explains the procedure to patient [1.0] 
(c) Addresses patient by name [1.0] 

 Bonus [0.5] 

                                                                                 [Marks obtained :   ]
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OSCE 14 (Procedure Station) 

ITEM 

Give 5 ml milk feed by gavage to this new born 2.0 kg baby. Speak out as 

you go through the procedure.                                       [Max marks: 10] 

 

Checklist for the Observer 

 Marking scheme 

1. Looks for required items [0.25] 

2. Selects feeding tube, size 5 fr. [0.25] 

3. Measures the desired length to be inserted. [1.51 

4. Inserts (either orogastric or nasogastric) [2.0] 

5. Confirms position by stethoscope [0.5] 

6. Secures the tube by tape [0.5] 

7. Attaches syringe [0] 

8. Loads syringe with 8 ml milk while   

 pinching the tube 

[2.0] 

9. Allows milk to flow by gravity [2.0] 

10.  Pinches the feeding tube and pulbs it out. [1.0] 

 

[Marks obtained:     ] 
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OSCE 15 (Health education and communication skills) 

ITEM 

A primi gravida mother asks you the following questions when you visit 
her on day 2 in the postnatal ward. Her baby is full term and has no 
illness. 

(a) I have very little breast milk. What should I do? Will I be able to feed my 
baby? [4] 

(b) Can I give top milk with a bottle till my milk comes? [3] 

(c) The baby has passed urine only four times since birth and he cried before 
passing urine everytime. What to do? [3] 

Checklist for the Observer 

1. Overall communication skills [1] mark for each answer (3) 

2. Content of messages (3+2+2) 

(a) I have very little breast milk. What should I do? Will I be able to feed my 
baby? 
— Reassure, Motivate her for breast feeds 

— Put baby to breast every 2-3 hours 

— Take fluids and food in plenty (if allowed by the obstetricians) 

— Take adequate rest 

— Breast milk will come ! 

(b) Can I give top milk with a bottle till my milk comes? 

— Top milk is inferior to breast milk. 

— Bottle feeding causes several problems even when given for a short period: 
contamination, gut flora abnormality, nipple confusion, sore nipples, eventually 
poor lactation, baby prefering bottle. 

(c) The baby has passed urine only four times since birth and he cried before 
passing urine everytime. What do do? 
— This is normal frequency of urination. There is no cause for worry. 

— Baby cries because of full bladder, followed by wet napkin. Reassure; normal 
behaviour. No action is required. 

[Marks obtained: ] 
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INTRODUCTION 

The importance of assessment of clinical skills and problem 

solving ability has already been stressed earlier in this book. 

But it is a common observation that the assessment of a medical 

graduate is largely centred around a mere ability to recall facts. A 

study of medical examinations undertaken in U.S.A some years ago 

reported that 80 percent of the questions in the exami-

nations required only recall of isolated medical facts, 15 percent 

required some interpretive skills, less than 5 percent required the 

use of problem-solving skills and affective behaviour was 

hardly tested at all. (Marshall and Fabb, 1981). Though no 

objective data on these aspects of examination are available 

from India but same appears to be true for examinations in our 

setting. 

It is thus possible for candidates who excel at recalling medical 
facts to pass the examinations without demonstrating problem-
solving skills though this ability/skill is needed constantly by 
every doctor in clinical practice. A candidate's ability of solving 
problems and taking decisions certainly form an important 
part of clinical competence though they are different from 
psychomotor skills which need to be evaluated at the bedside. To 
some extent such skills can be evaluated using problem 
based MCQs and oral examinations confronting the candidate 
with a  carefully  selected patient. However,  the variables are too 
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many (candidate, examiner and the patient) for a valid and 

reliable evaluation of the student. 

To counteract this problem McGuire and Miller at the University of 

Illinois introduced a number of simulation tests into the medical 

examinations (McGuire et al, 1976). The best known of these is 

the Patient Management Problem (PMP), a pencil and paper test of 

clinical problem solving skill which resembles a clinical situation. PMP 

was further developed by McGuire, Solomon and Bashbook (1972). 

Such a test permits evaluation of the problem solving and decision 

making abilities of a doctor when confronted with a clinical 

situation as close to the real as possible and has to face the 

unforeseeable problems presented by every patient. 

Patient management problems or PMPs are exercises which 

simulate the decisions a doctor has to make in the diagnosis and 

treatment of a patient's illness. By imitating a real situation, 

PMPs allow a student to practice, assess or being evaluated on 

any aspect of clinical competence without the use of real patients. 

In recent years, PMPs have increasingly been used by medical 

teachers both to promote student learning and as an assessment 

instrument in formal examinations or as self assessment exercises. 

(Barrows and Tamblyn, 1980). They can also be used as group 

learning exercises. 

STRUCTURE OF A PMP 

The PMPs develop in stages, each stage corresponding to a step in 

patient management. The test is usually devised in the form of a 

booklet and begins with a clinical statement concerning the 

presenting problem of a patient with brief history and examination 

data. This later evolves into a series of clinical problems. At each 

A test that purports to measure the student's clinical judgment 
and his ability to solve problems must simulate reality as closely 
as possible by presenting him with constellations of data that 
are in some respects unique and, in that sense, new to him. 
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stage, the student is asked to make a decision about the patient's 

management which he considers appropriate to the situation by 

selecting from the lists, further information about the history, 

physical examination or the laboratory inves

the results of his proposed action by revealing an information 

which is hidden from him until he has made a decision and thus 

becomes entitled to attain additional information. This hidden 

information can be incorporated using various te

then bases his further decisions on the results revealed. If the 

candidate's action involves some management decision, 

the patient's response to this is provided. These three phases of 

providing information, proposed action and feedback are 

repeated many times before the end of a problem is reached 

(Fig.1). 

Fig 1. Stages in a PMP

PMPs are characterised by the way in which the student or the 
respondent is asked to take actions or make decisions. The 
problem may be framed in linear or in the branching format. 

Assessment in Medical Education 

stage, the student is asked to make a decision about the patient's 

management which he considers appropriate to the situation by 

selecting from the lists, further information about the history, 

physical examination or the laboratory investigations. He gets 

the results of his proposed action by revealing an information 

which is hidden from him until he has made a decision and thus 

becomes entitled to attain additional information. This hidden 

information can be incorporated using various techniques. He 

then bases his further decisions on the results revealed. If the 

candidate's action involves some management decision, 

patient's response to this is provided. These three phases of 

providing information, proposed action and feedback are 

many times before the end of a problem is reached 

Fig 1. Stages in a PMP 

PMPs are characterised by the way in which the student or the 
respondent is asked to take actions or make decisions. The 

linear or in the branching format.  
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In the linear structured problem, the candidate is taken through a 

series of decisions he has to make about the problem. This type of 

format demands that each candidate proceeds sequentially from one 

part of the test to the other (Fig.2). 
                                

Fig 2. Linear structured PMP 

In the branching structured type of problem also all the students 
are faced with the same decisions. However, at each decision the 
candidate's route to the next question depends on his response to 
the previous one and the response he receives depends on his 
answer to the question (Fig.3). 

Branched structured problems give a more realistic account of 
how a candidate proceeds towards a diagnosis, realising that not 
all people will take the same path. These types of problems are 
more difficult to construct than linear structured type. 

The conclusion of a problem corresponds to the last question 
which will depend upon whether the problem is diagnostic or a 
management problem. 

Hidden feedback 

As mentioned earlier, the feedback to the candidate is hidden in 
some way so that he does not see the results of an action until he 
has committed himself to it. This is important whether a PMP is 
being used for formal assessment or as an aid to learning. A 
number of methods have been used in printed PMPs to hide the 
feedback from the student. Following are the methods used 
more commonly. 

InformationSecond decisionFeedback

Conclusion

Feedback
First Decision 

required
Information

InformationSecond decisionFeedback

Conclusion

Feedback
First Decision 

required
Information
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Fig 3. Branched structured PMP

•••• Latent image printing —
such a way that it is not visible until it is treated 
respondent with a felt tip pen impregnated with another 
chemical. Once it is treated it remains visible and can not be 
erased. 

•••• Use of scrambled printing 
overprinted in a different colour. This is revealed by 
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Fig 3. Branched structured PMP 

— The feedback is printed with a chemical in 
such a way that it is not visible until it is treated by the 
respondent with a felt tip pen impregnated with another 
chemical. Once it is treated it remains visible and can not be 

Use of scrambled printing — The answer is hidden by letters 
overprinted in a different colour. This is revealed by 
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superimposing a transparent acetate sheet of the same colour as 

the overprinted letters. This type of printing can be produced for 

local use with a typewriter. 

USE OF MEDIA 

A range of media can be used to present problems. These 

include print, slides, audiotapes, videotapes, computers and 

simulated patients. Each has its own advantages and 

disadvantages. 

A number of factors have to be taken into account while choosing a 

medium to present a PMP. These are : 

•••• the ability to communicate the necessary information to the 

student. Sufficient details have to be given about the patient 

to allow the student to make realistic decisions. 

•••• whether being used for assessment or as a learning tool. For 

formal assessment it is important to choose a method which 

allows the examiner to have a permanent record of the 

student's responses and his path through the problem. The 

method should also prevent the student from seeing 

prematurely, the feedback to his action until he has committed 

himself to a course of action. 

•••• whether being used by individuals or groups. Printed problems 
are suitable for individual use whereas slides or OHP 
transparencies may be more suitable as group learning 
exercises. 

•••• ease of use; i.e It requires no special equipment for its use by 
the student. 

•••• ease of production. Whatever the medium chosen, the PMPs 
require some expertise in their construction, in 
presenting information about the patient, in building decisions 
to be made by the student and in providing feedback. However, 
some media require less skills and resources in their production. 
e.g. paper and pen. 
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•••• ability to present branching problems where the 

respondent requires to access one from a number of different 

choices. This is easier with a computer than with print. 

•••• ability to alter patient's condition with the respondent's action. This 

can be achieved only through the use of computers. 

By and large, print has been the medium most extensively 

used to present patient management problems. 

Advantages of print 

1. It is relatively inexpensive to prepare. 

2. No special equipment is required by the candidate to be 

able to use it. 

3. The text can be supplemented by prints of X-rays, ECGs or 

photographs of the patients. 

Disadvantages of print 

1. It is usually more difficult to simulate reality than with other 

media e.g. video. 

2. Sometimes it may be difficult to avoid giving clues and prompts in 

a written problem. 

3. Print is not the ideal medium when the PMP has to be tackled by 

a group rather than an individual. 

Despite these disadvantages, print is likely to remain the most 

widely used medium to present PMPs. 

The other medium which has a great potential for use to present 
PMPs specially as a learning tool is the computer. 

Advantages of computer 

1 It, can provide the candidate a quick and easy access to any 
information about the patient in the file. i.e. allows more 
interaction with the student. 

2 It can modify the patient's condition or progress according to 
the action taken by the candidate. 



146 
 

Patient Management Problems 

 

3. One can introduce a time element into the problem so that actions 

taken by the student have a time penalty. 

4. A record of student's actions can be kept and scored. 

Thus a computer if available, may be the ideal medium for 

presenting the PMPs, specially where a decision making regarding 

the treatment of the patient is required. 

Other audiovisual media do not allow as much interaction between 

the patient' status and the respondent's action as the computers 

and print and hence are not preferred. 

HOW TO CONSTRUCT A PMP 

The first and the most important sure way of producing a PMP is to 

make an attempt to do so. There is no one best way or the best 

medium to set about the task. With practice and by trying out the 

problems with students the quality of PMPs can be improved. To 

start with, paper and pen should be chosen as the medium and a 

structured problem should be produced. A PMP can be constructed 

using the following steps. (Marshall and Fabb, 1981) 

Step 1: Define the objectives of the problem 

The content area should be selected. e.g Diabetes Mellitus. What is 
to be tested in this content area must be defined. i.e. whether the 
user is expected to reach a diagnosis, to carry out the treatment and if 
so, how specific, detailed and complete it must be? Keeping these in 
mind, general and some specific objectives can be formulated. It 
should be ensured that the objectives are consistent with the level of 
knowledge expected from the user. 

Step 2: Choose a suitable problem from clinical practice 

It is desirable to choose an actual clinical case to programme into a 
PMP. The authenticity of an actual case is difficult to create 
artificially. Also, if a case is kept in mind, one avoids writing a 
typical text book case, which, as we all know is hardly seen in 
clinical practice. The clinical case chosen can and should be 
modified to meet the specific objectives formulated. 
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Step 3: Programme the management options 

This step involves working out the optimal sequence of 
management, and the other options which are to be offered, also 
known as programming of the case. The options must be grouped 
into a number of sections to which the user is referred at different 
stages of the problem. 

Once the sections have been formulated, a flow chart is constructed. 

This is done by first deciding on the ideal sequence of management 

steps, and secondly by deciding what will result if other options 

are selected. Generally for a nonurgent medical problem, there is 

one ideal pathway and a number of alternative routes. The ideal 

sequence felt may be history, examination, outpatient 

investigations, other investigations and treatment in that order. 

The user could choose to do these in a different sequence, but 

would score lesser marks in doing so. At each decision point, the 

student is asked his provisional conclusions and what he would 

do in terms of eliciting further information about the patient or 

managing the patient. The author has to decide the appropriate 

responses for each item. e.g in a problem if the user refers the 

patient to the consultant after taking only one previous step 

(history, outpatient investigation), he may lose further opportunity to 

complete the problem. On the other hand, the author could 

decide that although it is an inappropriate choice which would 

attract heavy negative marking, he would return the user to the 

same section to give him a chance to complete the problem. He 

may use feedback like 'consultant asks for more information. 

Select again from section _____  

The final management section requires special treatment. It is 

usual to allow one or more optional ways of ending the problem, 

and to return the user to the same section if he chooses any other 

option. Variations to the programming may be built into any 

problem e.g actions required in an emergency situation. 

When the pathway has been fully worked out, it should be 
checked and rechecked to be certain that every possible choice 
leads to the result desired and that no choice leads into a dead end 
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or into a circular situation. This involves completion of all responses to 

all the choices to the last detail. 

A short instruction at the beginning of each management section 

must be written. e.g 'Select from the list below what action you 

would like to take first. Unless otherwise instructed select ONE 

only'. 

Step 4: Prepare the opening scene 

This consists of five parts: 

The physical setting 

This requires a brief description of where the problem presents-
the emergency department, OPD, at home or the hospital ward. 

The presenting features of the patient 

This includes the age and sex of the patient and the presenting 

symptoms. The user must be given a clear mental picture of the 

clinical picture of the problem he is facing. Usually it takes only a 

few lines. 

The role and task of the user 

It is necessary to describe to the user what role he is expected to 
fulfill - e.g. an intern or a resident in charge of the ward and what is 
his task i.e. to provide immediate management or to carry out a full 
diagnostic workup and treatment. 

The resources available 

This includes a description of the facilities and resources 
available like consultants, hospitals and user's access to them. An 
indication of the time available to complete the problem also must be 
given. 

The initial instruction 

Finally the user must be told how to proceed. 
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Step 5: Prepare the clinical choices 

The next step is to develop sets of clinical choices consistent with 

the case. In developing a clinical problem one can be as restrictive or 

expansive as one desires in providing the list of choices. There are 

distinct disadvantages in providing short list of choices. The 

shorter the list, the fewer the distractors or inappropriate options 

and thus lower the discriminative value of the problem. The 

richness of a PMP can be enhanced by giving more data requiring 

interpretation. Also, the more realistic the data supplied , the 

better the test will be for both educational and evaluative purposes. 

The instructions should be written in the beginning of each 

clinical section. Since it is not uncommon for a clinician to elicit 

further history after examining the patient or even after receiving 

the results of investigations, returning by the student to a section 

already completed can be regarded as legitimate and acceptable. 

Step 6: Pretest the PMP 

This is an essential step as even the most fastidious author can 

make errors of programming or include inappropriate responses. 

As a routine, every PMP must be checked by other subject experts 

and by a group of potential users. A check should also be made to 

ensure no unintended cueing and the quality of the information 

hiding process. 

Step 7: Score the PMP 

The final step in the construction of the PMP is to decide on the 
scoring system. This is an essential step whether PMP is used for 
educational or evaluation purposes. The most useful way of scoring 
is to allocate a mark for every choice in PMP. Positive, negative or 
no mark are applied to each choice, depending on its 
appropriateness or inappropriateness. Obligatory or appropriate 
decisions (with the aim of improving patient's condition) are given a 
positive score (+1), irrelevent or decisions of debatable importance are 

scored zero and dangerous actions are penalized (-1). 

Having allocated a score for each item, the next step is to decide 
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what constitutes an optimal total score for the whole PMP. The 

scoring method may favour thoroughness or efficiency depending 

upon the type of problem. The feedback must be given to the 

student regarding his performance score as well as the minimum 

acceptable level of performance. 

ADVANTAGES OF PMPs 

1. PMPs direct the learning and assessment towards more 

practical and relevant aims. 

2. They encourage more complex thinking in the students and 

help develop problem solving skills. 

3. Besides motivating, PMPs can make learning more efficient by 

providing a situation around which the student can build his 

knowledge, as in the case of a real patient seen by the student 

in the clinical context. 

The linear type format PMPs have been used for formative 

assessment of undergraduates and postgraduates in our 

department and have found a popular place among the 

students as a learning and assessment tool. 

4. They are specially suitable for emergency or high risk 
problems where a student can not be allowed to handle real 
patients. 

DISADVANTAGES OF PMPs 

The only disadvantage of PMPs is that it requires a great deal 
of effort on the part of the teacher. The task of preparing 
PMPs is certainly much more arduous than preparing other 
tests. 

The method certainly gives new hopes for the evaluation of 
clinical competence of a physician. It makes possible the 
evaluation of certain qualities which are essential for preparing 
the physician to assume independent responsibility in the 
practice of his profession. 
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ANNEXURE 

An example of a structured patient management problem 

A brief description of the patient's complaint and how he presents with some 
background information is given. After supplying the basic information, we 
simulate the thought process that we go through in reaching the diagnosis of this 
patient. Various relevant points in the history, examination and investigation of 
this patient need to be thought of and considered. Feedback is provided for every 
point against these actions. The feedback provided in the boxes is masked 
using overlays or special ink. The selection of appropriate, inappropriate or 
indifferent responses gets the student a score of +1,-1 or zero. 

Problem 

A 52-year-old male patient is brought to the outpatient department of your 
hospital with history of an episode of sudden temporary loss of consciousness 
followed by spontaneous recovery an hour before. The patient and the family 
members are quite shaken and worried by this episode and bring the patient to 
you. How will you proceed with evaluation of the patient? 

Instructions 

1. There are four sections - A,B,C and D on the following pages. 

2. Do not go to any section unless directed at some step in some section. 

3. Remove the overlay from the response against the choice of your selection. Do 
not expose any response before you have marked your choice. 

4. Scoring : 

Appropriate choice-credit +1 

Inappropriate choice-credit -1 

Choice that is immaterial to the evaluation of this patient gets a score of 0 

Please go to section A 

 

Patient Management Problems 
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SECTION A 

Direction : Select only one    

  
1 Admit and observe Admission period 

uneventful 
[-1] 

2 Reassure and send 
him back home 

Goes home, gets another 
episode of syncope the next 
day and dies suddenly. 

[-1] 

3 Obtain further 
history 

Go to Section B [+1] 

4 Refer to a neurologist Grumbles about 
unnecessary referral without 
basic work up. 

[-1] 

5 Order investigations Go to Section D [-1] 

6 Perform physical 
examination 

Go to Section C [-1] 

 

 

SECTION B 

Direction : Select as many as you want. You are particularly 
interested to enquire about - 
7 Time of occurrence of 

syncopal attack 
8.30 AM [0] 

8 Position of the 
patient at the onset 
of syncope (upright 
or lying) 

Sitting [+1] 

9 Duration of loss of 
consciousness 

2 minutes [+1] 

10 Loss of sphincter control 
during the episode 

None [+1] 
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11 Whether 
consciousness 
returned on 
lying down 

Yes [+1] 

12 Any warning 
symptoms prior to 
loss of consciousness 
e.g. giddiness, 
nausea, headache, 
vomiting, dimness of 
vision. 

Dimness of vision [+1] 

13 Activity at the onset 
of syncope 

Reading newspaper [+1] 

14 Any relation to 
micturition 
defaecation, bout 
of cough. 

None [+1] 

15 Pain chest or 
abdomen 

None [+1] 

16 Last meal taken 20 minutes ago [+1] 

17 Loss of consciousness 
preceded, associated or 
followed by any 
neurological symptoms 
including vertigo. 

None [+1] 

18 Any history of seizure None [+1] 

19 History of hypertension None [+1] 

20 History of diabetes 
mellitus 

None [+1]  

21 History of heart 
disease  

Had heart attack 1 
year ago 

[+1] 
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22 History of intake of 
drugs 

Aspirin 1/2 tab./day 
and atenolol 50 
mg/dav 

[+1] 

23 History of smoking Smokes3-4 cig./day [+1] 

24 Alcohol intake Occasional [0 ] 

25  Recent excessive 
alcohol consumption 

None [0 ] 

26 Any acute or 
chronic illness 

None except above 
mentioned heart 
disease 

[+1] 

27 Any emotional 
stress 

None [+1] 

28 Similar episodes in the 
past 

Yes, 2 months ago.  
The episode lasted for 
few seconds 

[+1] 
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SECTION A 

Direction : Select only one 

 

29 Admit and 
observe 

 

Admission period 
uneventful 
 

[-1]  

30 Reassure and send 
him 
back home 

 

Goes home, gets 
another episode 
of syncope 
the next day 
and dies 
suddenly. 

[-1]  

31 Obtain further 
history 

Go to Section B [0] 

32 Refer to a 
neurologist 

 

Grumbles about 
unnecessary 
referral without basic 
work up. 

[-1]  

33 Order investigations 
 

Go to Section D [-1]  

34 Perform 
physical 
examination 

 

Go to Section C [+1] 

 

SECTION C 

You will be particularly interested to check. 

 
35 Mental status Fully conscious, alert, cooperative [+1] 

36 Temperature 37.20C [0] 

37 Pulse 84/min, regular, equal in both 
upper arms 

[+1] 
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38 Carotid pulses  

 

Equal 

 

[+1] 
39 Blood pressure 130/80 mmHg supine 

110/80 mmHg standing 

Lt. upper arm 

[+1] 

40 Respiration 18/minute regular [0] 
41 Bruit over carotids None [+1] 
42 Pallor None [+1] 
43 Jaundice 

 

Not relevant [0] 

44 Nystagmus 

 

None [0] 

45  Pupillary reflexes Normal [0] 

46 Fundus Normal [0] 

47 Carotid sinus massage 

 

You might precipitate an episode 
of arrhythmia, hypotension or 
cerebro vascular ischaemia. 

[-1] 

48 Cardiovascular system 

examination 

Normal [+1] 

49 Neurological 
examination 

Normal [+1] 

50 Respiratory system Normal [0] 

51 Abdominal 
examination 

Normal [0] 
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SECTION A 

Direction ; Select only one 
 

 
52 Admit and observe Admission Period uneventful [-1] 

53 Reassure and send him 
back home 

Goes home, gets another episode of 
syncope the next day' and dies 
suddenly. 

[-1] 

54 Obtain further history Go to Section B 
[0] 

55 Refer to a neurologist Grumbles about unnecessary 
referral without basic work up 

[-1] 

56 Order investigations Go to Section D 
[+1] 

57 Perform physical 
examination 

Go to Section C [0] 
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SECTION D 

Direction : Select as many as you desire. You will be particularly interested to 
know 

Serum biochemistry 

58  Blood Sugar 86 mg% [+1] 

 59   Urea 30mg% [0] 

60 Serum electrolytes  

Na+ 

K+ 

 

140 meq/l 

4.0 meq/l 

[0] 

61  Serum Ca++ 8.2 mg% [0] 

62  Serum P 4.5 mg% [0] 

63  SGOT/SGPT  25/20 IU/L [0] 

64  Uric Acid 6.2 mg% [0] 

65 Cholesterol  202 mg% [+1] 

66 Urinalysis  N.A.D. [0] 

67 Haemoglobin 12 g% [+1] 

68 Stool examination  Not relevant [0] 

 
69 X-ray chest N.A.D [0] 

70 Glucose tolerance     
 test  

Not really indicated [-1] 

71 Ba meal follow     
 through  

Absurd [-1] 

72  ECG 
No evidence of 
myocardial 
ischaemia, infarction 

[+1] 
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or arrhythmia 

73 

Electroencephalogram 

(EEG) 
Unwarranted [-1] 

74 X-Ray skull Of no help [-1] 

75 CT scan of brain 

You will 
unnecessarily add 
to the cost and 
discomfort to the 
patient 

[-1] 

76 Cerebral angiography 

You are subjecting 
the patient to a 
hazardous 
procedure without 
any clue to 
cerebrovascular 
involvement 

[-1] 

77 
Ambulatory electro-
cardiographic 
monitoring (AEM ) 

You are right. 24 
hours ECG 
monitoring shows 
nonsustained 
ventricular 
tachycardia and 
frequent 
ventricular 
premature 
contractions 

 

[+1] 

78 Echocardiogram 
No valvular 
abnormalities. 
Chambers normal. 
No LV dysfunction. 

[+1] 

79 Stress ECG 
Shows stress 
induced ventricular 
couplets and VPC’s 
at peak stress 

[+1] 
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80 
Electrophysiological 
studies 

Unnecessary 
subjecting the 
patient to an 
invasive testing at 
this stage is not 
indicated as 
causative pathology 
has already been 
identified by AEM 

[-1] 

In this problem, the end point given to the student is the diagnosis of the problem. The 
problem can be continued including further management and treatment to test the 
student's competence in treating such a patient. 



  

Attributes of a Good Assessment of 

Clinical Competence 

Vinod K. Paul 

           
The aim of medical education is to train competent physicians. 
Clinical skills form the very core of physician's competence. For 
medical  students,  the assessment of  cl inical  ski l ls is 
generally regarded as more important than that of theoretical 
knowledge. 

Clinical competence consists of proficiency in a number of areas. 

These include: history taking, physical examination, interpretation of 

findings, differential diagnosis, planning investigations, planning and 

institution of therapy, conducting procedures, prognostication, 

communication skills, appropriate attitudes, skills in organization/ 

management and ability to work as a team. These elements 

demand a high order of cognitive, psychomotor and attitudinal 

attributes. A good assessment of clinical competence should aim 

at assessing all these abilities. 

CRITERIA FOR A GOOD CLINICAL EXAMINATION 

Validity, reliability, objectivity and practicability form the four 

pillars of good assessment of clinical competence (Guilbert 1992, 
Harden 1979). 
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Validity 

This is the most important criterion. A valid instrument measures 

what it is supposed to measure. Since the practical clinical 

examination is aimed at assessing the clinical competence, it 

must use instruments which truthfully measure its constituent 

components referred to above. If a test does not hit the intended 

target, no value can be attached to the results of such a test. For 

instance, if the MBBS final examination does not measure a 

student's ability to perform physical examination, a well 

acknowledged essential component of clinical competence, it cannot 

be considered a valid examination. 

Since no examination can cover all the specific objectives of a 

course, examiners depend on a sample of items drawn from 

the curriculum. Larger the number of samples in a test, 

greater its validity (because it then represents the course 

content more accurately). Thus, a clinical practical consisting 

of a single 'long' case is less valid than an examination 

consisting of three such cases. Likewise, a viva-voce examination 

will be more valid if it comprises of 10 questions rather than 3 

questions only. It can be seen that the notion of validity is a 

relative concept. 

Reliability 

A reliable examination will consistently measure a given 
performance in the same way on repeated testing. Assume that a 
particular case is presented by a given student on two occasions to 
the same examiner. If the test scores are in the same range 
(consistent), it would be considered a reliable test. Validity and 
reliability are inter-related. A valid test has to be reliable. However, a 
reliable test may not be valid. We may consistently hit the same 
point, but it may not be what we are aiming at. Like validity, 
larger the range of test items, more reliable would be the 
examination, because a comprehensive test eliminates the chance 
factor. 
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Objectivity 

An objective test removes the variability due to different examiners. It 

signifies the extent to which independent and competent 

examiners agree on what constitutes a good performance. For 

instance, a student is asked to demonstrate the knee jerk in a 

patient and is assessed by four examiners. If all of them grant an 

identical score/grade, the assessment would be said to be objective. 

Provision of a checklist of the 'ideal' performance agreed to 

beforehand, by all the examiners, facilitates objectivisation of a 

test. 

Practicability 

An examination should not only be comprehensive but also precise, 

brief and simple to organize. An ideal, but too laborious, complex 

or time-consuming examination is unlikely to be implemented 

properly. 

Other criteria 

In addition to the above major criteria, a few other features also 

characterize a good clinical practical examination: 

1. The test items must be relevant and be in tune with the rest of 
the curriculum (objectives, learning opportunities) which in turn 
have to be relevant to the needs of the community. 

2. A good practical examination must focus on more important 
and useful skills. A valid and reliable test is of no use if it 
does not measure the ability of the physician to diagnose and 
manage common problems and emergencies. 

3. A good clinical examination must promote learning of 

practical skills among the students. It should not give them 

an impression that mere theoretical knowledge is sufficient to 

sail through the examination. 

4. In a good clinical examination the desired mastery level 
used as criteria for passing should be clearly spelled out 
beforehand. 
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5. A good practical examination should discriminate between good and 

poor students. 

6. A good examination is conducted in a relaxed, albeit formal, 

atmosphere without undue pressure on the students. 

7. Student feedback is an important ingredient of a good practical 

examination. 

CONVENTIONAL CLINICAL PRACTICALS 

Conventional practical assessment in clinical subjects of MBBS in 

most medical colleges consists of long/short case(s) and viva- voce. 

Because of large number of candidates, it is often conducted 

hurriedly. Following problems are associated with the 

conventional clinical assessment: 

• Insufficient sampling of the course content 

• Inadequate emphasis on practical skills 

• Undue emphasis on recall of facts, rather than higher domains 
such as problem-solving. 

• Inadequate link with objectives of their training, and learning 
experiences offered to students. 

• Poor reliability 

• Poor objectivity 

• Inadequate emphasis on attitudes and communication skills 

• Very little emphasis on student feedback 

• Lack of positive impact on student learning. 

ATTRIBUTES OF DIFFERENT CLINICAL PRACTICALS 

There are basically three types of assessment procedures 
available to test clinical skills. These include, long/short 
case presentations, Objective Structured Clinical Examination 
(OSCE) and viva-voce (Guilbert 1992, Harden 1979, Richardson 
1988). Let us take a closer look at their advantages and 
disadvantages. 
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Advantages and disadvantages of various forms of 
practical tests for assessing clinical competence 

Adapted from Guilbert, 1992 

Long/short case presentations 

Advantages 

1. Realistic setting 

2. Patient is evaluated as a whole 

3. Comprehensive testing of skills: history taking, physical 

examination, interpretation, problem-solving, decision making, 

etc. 

4. Skills in arranging facts and making systematic presentation 

are tested 

5. Provides flexibility to move from candidate's weak points to 

strong points 

6. Attitudes and communication skills can be tested 

7. More than one examiner can simultaneously assess a 

candidate 

8. Easy to organize 

Disadvantages 

1. Insufficient sampling, the number of cases has to be limited 

2. Significant element of subjectivity 

3. Reliability is poor 

4. The approach is unstructured, unstandardized 

5. Not practical if a large number of students are to be 

assessed 

6. Case management is often discussed only in theory, as there is 
no room for testing ability to perform procedures 
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    Attributes of a Good Assessment of Clinical Competence

It is unfair to decide pass or fail based on the performance

Viva-Voce 

Advantages 

1. Provides direct personal contact with candidates, tests 

communication skills

2. Provides opportunity to take mitigating circumstances into 

account 

3. Provides flexibility in moving from candidate's weak areas to 

strong areas 

4. Requires the candidate to formulate his own replies without 

cues  

Attributes of a Good Assessment of Clinical Competence 

 
It is unfair to decide pass or fail based on the performance 

in just one long case 

Provides direct personal contact with candidates, tests 

communication skills 

Provides opportunity to take mitigating circumstances into 

Provides flexibility in moving from candidate's weak areas to 

Requires the candidate to formulate his own replies without 
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5. Provides opportunity to question the candidate about how he 
arrived at an answer 

6. Provides opportunity for simultaneous assessment by two 

examiners value of information yielded 

7. Helps in subjective assessment of attitudes 

Disadvantages 

1. Lacks standardization 

2. Lacks objectivity and reproducibility of results 

3. Permits favouritism and possible abuse of the personal contact. 

4. Suffers from undue influence of irrelevant factors 

5. Suffers from shortage of trained examiners to administer the 

examination 

Objective Structured Clinical Examination (OSCE) 

Advantages 

1. Comprehensive test, can cover wide-ranging objectives, hence 

gives better content case in totality validity 

2. Reliable, because of large sample of test items and also because 

the patients and examiners are constant 

3. Objective, as the checklist of answers is prepared in advance 

Disadvantages 

1. Tests clinical competence in bits, does not look at a case in 

totality 

2. Needs considerable time and effort to plan and organize 

3. As the same patient is seen by a large number of students, it 

may be harassing to the patient compromising their 

cooperation 
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IS THERE AN IDEAL CLINICAL EXAMIANTION? 

The relative strength of long/short case presentation, OSCE and 

viva-voce rests on the four basic criteria of a test as shown in the 

Table 1. Clearly, no single test fulfills all the criteria. It is obvious, 

therefore, that an ideal examination will have to be a combination of 

different methods which complement each other. The 'case' allows 

holistic evaluation of the patient by the student, while OSCE can 

be used for other wide ranging objectives including problem-

solving exercises, case-studies, interpretation of investigations, 

performing of procedures and communication skills apart from 

specific aspects of history taking and physical examination. 

It is also noteworthy that student's scores in OSCE and 

conventional clinical case presentation do not show a good 

correlation.This indicates that these two tools of assessment 

measure different aspects of clinical competence (Verma 1993). 

Table 1. Key attributes of major forms of practical tests 

for clinical competence 

Attributes Long / Short case O S C E     V i v a - Voc e  

Validity ++ +++ ± 

Reliability + +++ ± 

Objectivity - +++     - 

Practicability +++ + +++ 

 

SUGGESTED FORMAT OF CLINICAL PRACTICALS 

I will now attempt to construct a 'good' clinical examination 

for MBBS final examinations (Table 2). There are four major 

subjects — medicine (and allied subjects), surgery (and allied 

subjects), obstetrics and gynaecology (OBGY) and Pediatrics. It is 

suggested that there could be a long case each for medicine and 

surgery. Besides, an additional OSCE test each could cover the 

Attributes of a Good Assessment of Clinical Competence 
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allied subjects. In OBGY and pediatrics, a short case in each can 

be combined with OSCE. Viva-voce may or may not be a part of 

the examination of any of the subjects, as it is likely to add very 

little to the assessment. 

Table 2. Suggested format of UG practical examination in 
final professional examination 

  Case OSCE Viva-Voce 

1  
Medicine 
and allied 
subjects 

 
Long case 
(one in 
medicine) 

 
Medicine,               
dermatology                                 
and psychiatry                                               

 
± 

2 Surgery and 
allied 
subjects 

Long case 
(one in 
surgery) 

Surgery, ortho-
paedics,                              
ophthalmology,                    
ENT                           

± 

3 Obstetrics 
and   
gynaecology 

Short case 
(one in 
obstetrics) 

Obstetrics and        
± gynaecology  

± 

4 Pediatrics Shortcase                           
(one in 
general)      
pediatrics) 

Neonatology, 
emergencies, 
procedures, etc. 

± 
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The summative assessment must bear a relation to the formative 

assessment. It is suggested that in the initial clinical postings (second year) 

when individual concepts of history and physical examinat ion  are 

be ing  l earnt ,  an  OSCE test  w i l l  be  appropriate. During the 

middle stage (third-fourth year) the student looks at the patient as a 

whole and makes clinical diagnosis. Here, a long case is an appropriate 

test. In the last stage (final year) the assessment should be the same as in 

the final examination. Hence, a combination of a case and OSCE system is 

recommended. 
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The Viva-Voce Examination 

Jenifer Lobo 

 

A viva-voce or an oral examination may be defined as an 

examination consisting of a dialogue with the examiner, who 
asks questions to which the candidate must reply. 

In the assessment system in medical education, cognitive ability is 
assessed by the essay and multiple choice questions, problem 
solving abilities by simulations and skills by practical 
demonstration, e.g. standard clinical examination with a real 
patient. The oral examination is still used in all subject centred 
medical curricula as it is considered to probe more deeply than an 
essay, a student's ability to think, to express more or less clearly 
his knowledge of isolated facts or a group of facts that he ought to 
remember. Most often, it takes the form of a series of not 
necessarily interrelated questions. This also helps to assess other 
competencies such as communication skills and professional 
attitudes. However, in most circumstances, viva-voce is the only 
part of the examination where the test questions and the student 
responses go unrecorded. The scoring practice is variable and the 
student is expected to respond almost immediately to any question 
from a wide area of the discipline. The environment in which it is 
conducted is more of confrontation than co-operation. High blood 
pressures have been recorded in 20 year olds during oral 
examinations. 



 

The Viva-Voce Examination 

Viva-voce examination is usually a subjective test; at times,
it can be intimidating to the candidate

WHAT IS  BEING MEASURED IN  THE VIVA
EXAMINATION? 

A questionnaire scoring in Sri Lanka (Jayawickramarajay, 1985) 

on 352 medical students and pre

revealed that 63 per cent of the questioning was at simple recall 

level and none at the level of problem solving. McGuire (1966) in 

an observational study of board examinations found that 70 per 

cent of the questions required predominantly only the recall of 

information. Fewer than 20 per cent of the questions required 

interpretive skills and only 13 per cent were judged to require any 

problem solving ability on the part of the candidate. Serious
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doubts were cast on the popular view that the oral examination as 

currently conducted measured how a candidate thinks. This 
was the situation in an examination where briefing sessions were 
held to prepare examiners and written instructions defining 
appropriate content to be covered were given to them. 

 

 

 

 

HOW RELIABLE AND OBJECTIVE? 

Any judgement on these two aspects depends in part on the 

observed agreements between two or more sets of grades assigned 

by independent examiners. Carter (1962) reported an analysis of 

grades given to 250 candidates of the American Board of 

Anaesthesiology, which yielded a coefficient of reliability of 0.81. 

He concluded that under special conditions the oral examination 

was highly reliable. McGuire on the other hand, reported that in 

assigning grades, one examiner usually announced the grade and 

the other either agreed or disagreed producing spuriously high 

agreement. Independent marking by both examiners was rarely 

done. Comments such as "I'd go along with that", "she was 

nervous- I'd raise her a few points", " he has good knowledge", " he 

was pretty radical but do you fail him on the basis of poor 

judgement?" negated the objectivity of the system. The examiners 

exhibited a high level of concern, lest they be unfair to the 

candidate and there were no explicit standards for judging 

candidates' performance. 

Comparison between grades on oral examination and marks on 
written examinations have shown low correlation coefficients, i.e. 

evidence of the low reliability or validity of the oral 
examination. There is no convincing evidence that oral examination 
measures important aspects of medical competence not assessed 
by other techniques. 

Examinations are formidable, even to the best 

prepared, for the greatest fool may ask more than the 

wisest man can answer. 

Charles 
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   The Viva-Voce Examination 

Merits of oral examination 

1. It provides direct personal contact of the examiners with the 

candidates and there are opportunities to assess the student's 

attitudes. 

2. It provides an opportunity to take into account mitigating 

circumstances. 

3. There is a scope for flexibility in that examiners can move 

from student's strong areas to weak areas. 

4. It provides an opportunity to question the candidate about 

how he arrived at an answer. 

5. It requires the candidate to provide answers without cues. 

6. It provides opportunity for simultaneous assessment by two 

examiners. 

7. Repeated oral examinations improve the ability of students to 
express themselves verbally. This may help them later as 
doctors. 

Demerits of oral examinations 

1. It lacks standardization, objectivity and reliability of results. 

2. There may be possible abuse of personal contact. 

3. There may not be enough adequately trained examiners 
who are really capable of making the best use of it in 
practice. 

4. This type of an examination is expensive in terms of professional 
time in relation to the limited value of information that it 
yields. 

5. The ability of our students to talk in English is very 

heterogeneous depending mainly upon their school 

background. This makes oral tests unfair to candidates who 

cannot express themselves properly in spoken English but 

otherwise know the subject well. 
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HOW CAN THE ORAL EXAMINATION BE IMPROVED? 

Appropriate use of oral examinations would require substantial 
revision of the examiner's role. In order to ensure a higher degree 
of validity and reliability in oral examination care should be 
taken about the following points: 

1. selection of examiners 

2. utilizing a new examiner paired with a more experienced 
person 

3. briefing sessions to prepare examiners for their task 

4. providing examiners with written instructions to define the 
appropriate content to be covered and the nature of competence 
to be measured. 

The examiner himself/herself, should not merely act as a quiz 

master but, should make certain policy decisions in advance 

regarding what is to be assessed and then design problems 

compatible with these decisions (Charvat, 1968). It is a good 

practice to prepare questions of varying degrees of difficulty, prior to 

the examination. These should be discussed between the 

examiners and decisions made jointly as to what is expected from 

the candidate. Materials to be used (X-rays, ECG recordings, 

pathological specimens) should be classified for uniform use for 

all candidates. 

While conducting an oral examination, care should be taken 

about the following: 

1. The environment needs to be made less tension ridden. 
Students should be made to relax. 

2. Adequate and equal duration of time should be given to each 
candidate. 

3. Examiners should start with easy material and then progress to 
more difficult problems. 

4. Should a student fail to answer in one area, the question 

should be shifted to a different area. 
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5. The objectivity of the test can be substantially increased if the 

examiners score independently according to a predetermined 

scheme and the average score is taken. 

These steps would also increase the internal consistency of the 

oral examination. Conducted properly, oral examinations are a 

useful component of assessment. They inculcate in the student, 

the faculties of thinking fast, clear expression and intellectual 

honesty. They have a special place in medical education because 

the competence of a doctor is judged by his patients so frequently 

from the way he talks. 

THE BALLABGARH EXPERIENCE 

Undergraduate students at AIIMS in their penultimate year of 

medical education undergo a five week residential posting in the 

rural area at the Comprehensive Rural Health Services Project, 

Ballabgarh. This posting has three components: 

1. clinical — at a secondary care hospital. 

2. epidemiological — through a field exercise. 

3. administrative — through observation of Primary Health 

Centres and National Health Programmes. 

The objectives of each component have been clearly stated. The 

assessment is conducted separately by different examiners: 

1. the clinical component is assessed by evaluating history taking, 

physical examination and management decision making. 

2. the epidemiological component through working on a project 

and combined presentation by the students. 

3. an oral examination aimed at assessing mainly the cognitive 

and problem solving skills of the candidates. 

The questions are constructed by a group of faculty with inputs 

from all those who have participated in the teaching process 

(senior residents, statistician, public health supervisors etc.). For 

every topic that is to be covered, decisions are made as to what is 
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essential for students to know. The questions are then framed, 

some to assess recall, but most to assess their problem solving 

abilities. Taking an example of malaria as a problem 

— the students must know the treatment of malaria at 

different ages (recall of dosages of anti-malarial drugs). 

— must be able to deal with an individual having fever 

which may be of malarial origin (problem solving). 

The students' knowledge on these aspects can be assessed by 

questions like: 

a) Define presumptive treatment in malaria. 

b) What are the drugs used for presumptive treatment? 

c) Under the National Malaria Eradication Programme, what 
presumptive treatment is prescribed to a 9 year old child? 

These questions are basically testing the recall of knowledge. 

It may also be presented as a problem followed by questions e.g. 

A 10-year-old boy is brought to the village health guide with fever of 

acute onset. 

a) What does she do? 

b) What type of surveillance is she carrying out? The 

peripheral smear is reported positive for P. vivax. 

c) As the medical officer in-charge of the PHC what action will 

you take? 

This question requires both recall of knowledge and problem 

solving skills. 

Each question usually has two to three parts. An attempt is made to 

increase the level of difficulty in each part. For example: 

A woman wants to use oral contraceptives for spacing her family.               

a) How will you ensure that she is eligible? 

You have found that she is eligible for oral contraceptives. 
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b) Explain her the procedure for use. 

c) What are the side effects of oral contraceptives? 

The "most correct" answers for questions are decided in advance 

and marks allocated for each part of the question, weightage 

being given for different levels of difficulty. Each question is typed 

on a card, a number of questions are made for every topic and 

collected together (e.g. National Programmes, Maternal and Child 

Health, Industrial Health, etc.). 

The candidate randomly selects one card from each box and 

answers the question. As a rule, no clues are given and if the 

candidate is unable to answer a question, he/she is not allowed 

another chance in that area. As this is a summative evaluation, 

the examiners do not provide an answer nor do they indicate 

whether the student has answered correctly or not. The assessment is 

done by two or three examiners, each marking individually and the 

scores are averaged. 

This system has the obvious advantages of making the oral 

examination more objective and structured. 

— Objective because the candidate selects his/her question, so 

the examiner's whims and fancies are obviated. Concurrent 

marking ensures that the examiner does not make an over-all 

assessment like 'he knows enough' or 'she was very good'. 

— Structured because the questions have been prepared in advance, 
meet the objectives laid down for the educational process and 
clearly define the intellectual level being assessed. 

Student's feedback is always an important aspect of the 
assessment. Questions, answers and scores are noted by the 
examiners for each candidate, so that they can be informed where 
they scored and where they did not do well. Students do come 
back to find out the lacunae in their knowledge or how to answer 
certain questions. The reliability of this system of examination 
has not been statistically analysed in terms of correlation co-
efficients of the scores given by the examiners. But by and large, 
there is not much difference between the scores for each student 
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and as the marking is being done independently by examiners 

who have discussed the questions, there is every reason to believe 

that the system has a high internal consistency. 

Every system has its disadvantages and these are not lacking 

in this one. The candidates do find the examination impersonal, 

having been accustomed to questions being shot at them 

and examiners constantly querying 'why' and 'so what'. In 

this case they do most of the talking, while the examiners sit 

quietly. 

A question bank soon builds up in the student community. But, if 

the oral examination is viewed as a teaching-learning 

experience, the questions are meeting the learning objectives and 

the students are attaining these objectives, then there is no 

reason for alarm that the so called 'secrecy' of the examination 

has been violated. However, as this oral examination is also used 

as a summative assessment, frequent changes are made in 

the format of the questions. And this is where the final issue 

arises. This system means hard work and investment of time. Yet, 

by organising an oral examination in a structured manner, i t  is 

possible to el icit  from students their  theoretical 

knowledge (through questions which test cognitive abilities), 

problem solving and interpretive and decision making skills. 

Assessment has to reflect the teaching methodology. Therefore 

teaching-learning should aim at emphasizing not only recall of 

knowledge but all the other appropriate skills necessary for a 

complete physician. 
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Assessment of Attitudes 

and Communication Skills 
 

Manju Mehta 

 There is an increasing awareness of the importance of the 

role that attitudes and ability to communicate play, in the 

delivery of effective clinical services. It is extremely important 

for a doctor to be a congenial person who has the sincerity 

and tact to strike a good relationship with the health care 

team, his patients and their families. Attitudes related 

to patient care, taking responsibility and working in a 

team develop during the training of the medical students. 

Hence, it is necessary to assess students' attitudes from time 

to time. 

NATURE OF ATTITUDES 

An attitude is a tendency to behave in a preferential 
manner. It denotes certain constant traits in an individual's 
ways of feeling and thinking, and his predispositions towards 
action with regard to another person such as a patient. 
Attitudes are our expressions of likes and dislikes towards the 
people and objects. They determine and guide our behaviour 
in different social situations. One may have noticed that a 
doctor's behaviour is different while treating an elderly man 
as compared to an adolescent, or if he is treating a critically ill 
patient.These differences in behaviour are because of his 
attitudes towards old people and adolescents. Our attitude 
towards a critical, terminally ill patient determines how we 
interact 
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with him or his family members. An attitude has three components 

as shown in Fig 1. 

Fig 1. Components of attitudes

Let us take an example to illustrate these three components of an 
attitude. Consider the views of an imaginary person named 
Dr. Arvind Verma on the issues of drug addiction. Dr. Verma has 
some beliefs about persons taking illegal drugs, the conditions 
under which they are taken and the problems these persons can 
create. All of these beliefs constitute cognitions about drug 
addiction. Dr. Verma also has some feelings about drug addiction. 
Whenever he comes across such a person he feels sorry and has 
sympathy for the family members of the addicted person. What 
does Dr. Verma do to help these persons reflects his behavioral 
tendencies towards drug addicts. Thus attitudes are more than 
the mere knowledge of the subject matter. There is feeling 
associated with it and this determines the action that the person 
would take in that particular situation.

Attitudes are predisposed tendencies to respond in a particular 
way and not a fixed response. These are not innate. The 
whole personality structure of an individual and his behaviour are

Attitudes Affective

Cognitive

Cognative
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constituted by a complex of interlinked attitudes. Attitudes are 

influenced by a number of factors. Attitudes are preferences 

towards a wide variety of attitudinal items such as likes or 

dislikes, anti or pro, positive or negative. Anything that arouses 

evaluative feelings can be called an object of attitude, e.g. an 

attitude towards assessment of teachers. A distinction is commonly 

made between attitude and opinion. An opinion is a belief that 

one holds about some object in his environment. It differs from 

attitude, being relatively free of emotion. It lacks the affective 

component central to attitude. 

IMPORTANCE OF ATTITUDES 

Medical students'  att itudes vary according to pat ient 

characteristics, quality of teaching and attitudes of teachers. A 

significant relationship has been reported between attitudes and 

the learning material, liking towards 'particular medical speciality' 

and ultimate career choice. 

Attitudes influence the behavioral responses of the individuals. 

The professional attitude of the doctor is not only concerned with 

his feelings, beliefs and behaviour towards the patients, but also 

towards other elements of professional functioning like health 

care delivery, scientific interest and collaboration with other 

professionals. Importance of the assessment of attitudes for doctors 

can be related to the following factors: 

1. Patient care: Any negative attitude towards race, community or 
a disease results in a prejudicial behaviour that affects the 
patients. 

2. Formation of attitudes of peers or juniors: Senior doctors 
have a significant impact on the students for the formation of 
opinions concerning health related issues. 

3. Acceptance of new technology: In the present times, many 

new innovations in techniques, equipment and methods of 

health care delivery are taking place. Our attitudes can bias 

acceptance of new technology and high profile specialties. 
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4. Interpersonal skills: Studies have shown that during 

training of undergraduate medical students there is a gradual 

decline in their interpersonal skills. This affects history taking 

and elicitation of information from the patient. 

5. Curriculum planning: While planning a new curriculum or 

revising the existing curriculum in educational courses, one 

needs to identify the attitudes of the students and teachers. 

6. Effects of attitudes on meaningful learning and 

retention: Attitudinal bias has a differential effect on the 

learning of controversial things. With a favourable attitude, 

one is highly motivated to learn, puts greater effort and 

concentrates better. Negative attitude leads to close-minded 

view to analyze new material and hence, learning is 

impaired. Attitude structure exerts an additional facilitating 

influence on retention that is independent of cognition and 

motivation. 

Effect of attitudinal bias on training/ learning 

Attitudinal bias often causes loss of objectivity in clinical setting. 

This is encountered in situations where either a relative patient is 

being examined or a patient revealing a history resembling the 

student's own life. Class or racial differences also impair a student's 

ability to relate effectively. 

Marcotte and Held (1978) have suggested a set of responses that 
reveal attitudinal bias while examining the patients. These are: 

1. Premature closure and dogmatic response — an early 

referral is made prior to taking a complete history, a simplistic 

solution may be provided in the initial contact. 

2. Evasion — student misses the patient's history and directs 

the conversation under his control. 

3. Premature reassurance — here the student negates the 

concerns of the patient and reassures the patient without 

having substantial evidence. 
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4. Rejection — student may avoid conflict areas and reject 
patient's concerns by neglect. 

5. Condescension — value laden language is used so as to 
shame, embarrass or humiliate the patient. 

6. Too many technical jargons are used by the student that 
confuses the patient. 

MEASUREMENT OF ATTITUDES 

Measuring an attitude is a difficult task, as it has to be measured in 

an indirect way. One cannot see the attitude directly; it must be 

measured from what the individual says or does. Even when one 

talks about the behavioral component of an attitude, the 

predisposition to act in a particular way is concerned with the 

preparation to act rather than with the act itself. Attitudes do 

refer to internal aspects of behaviour but there are also external 

manifestations of attitudes, as they are often expressed in actions. 

What a person does, and the manner in which he or she does it, 

most directly expresses a person's behavioral tendency. Actions 

may also express beliefs or feelings, though not so directly as they 

do the behavioral component. Occasionally, physiological indicators 

may be used, but even these are only indirect by -products of the 

internal arousal associated with an attitude. 

The most common approach in attitude measurement is to 
find out how favourable or unfavourable is the individual 
to an idea. There are different methods of measuring attitudes. 
Some of these are very simple while others are complex. Broadly, 
attitudes can be measured by self report methods, attitude scales 
and involuntary behaviour methods. Attitude scales are more 
often used because of their reliability. The commonly used scales 
are the Likert scale and the Osgood's semantic differential scale. 

Likert Scale 

In Likert scale, an attitudinal object is assessed on a five point 
scale ranging from extremely positive to extremely negative. It 
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forms a continuum extending between two extremes of a scale. 

Each pole of the scale is represented by the attitude intended to be 

assessed. The scores are given from 5 to 1. Some of the 

examples of this type of a scale are given below: 

Behavioral science is of minimum A  B  C  D  E  

relevance in U.G. medical curriculum. 

Knowledge of behavioral sciences A B  C  D  E  

helps in understanding psychosocial 

aspects of illness. 

Each patient needs a different way A  B  C  D  E                 
of communication to explain his 

problems. 

(A: strongly agree, B: agree, C: can not decide, D: disagree 
E: strongly disagree.) 

Monchy et al (1988) had developed a scale to measure professional 

attitudes of students on doctor — patient relationship. Some of its 

items are as follows: 
 
The emotions of 
the doctor should 
ideally never play a 
role in his dealings 
with patients 

Strongly 
agree 

Agree Neutral Disagree           Strongly 
disagree           

Only a small number 
of patients are able to 
understand complex 
health problems. 

Strongly 
agree 

Agree Neutral Disagree           Strongly 
disagree           

Osgood's Scale 

In Osgood's scale, two opposite adjectives are given with 
gradations. Following are some examples of this scale: 
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Behavioral sciences course in undergraduate medical curriculum 

is: 

Useful ---------------------- Not useful. 

Informative ---------------------- Not informative. 

Interesting ---------------------  Uninteresting. 

Relevant ---------------------  Irrelevant. 

A comparison between the Likert and Osgood scales can be done 
under following aspects: 

Ease of construction 

In Likert scale, the statements are written, analysed, and scaling 

values are given. In contrast to this, in Osgood scale only adjectives 

relating to the attitudinal object are written. Thus, construction of 

Likert scale is more time consuming and tedious. 

Amount of Information 

On Likert scale, one can yield more information about the 

attitudes because of the statements. The statements could be 

written on various aspects, both for and against the object 

under measurement. Some of the statements could also be 

presented indirectly to reduce the bias in responses. Thus, 

Likert scale has more merits in eliciting the amount of 

information. 

Scoring and Interpretation 

Both the scales are rated on five point scale. They have a number 
yielding a quantitative score. Scoring is easy for both the scales 
but interpretation of the scores is limited in Osgood scale. 

Uses 

Both the scales have been used in research studies in medical 
education. 
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Reliability and Validity 

Often, attitude scale has to be constructed for the specific purpose. 

Thus, in both the scales reliability and validity of the scale has to 

be established before using the scales. 

Likert scale is the most commonly used method for assessment of 

attitudes because of its merits. Some other examples of the two 

types of scales are given in the annexure. 

Observational rating scales 

In clinical settings, the students' attitudes can often be assessed 

through observational rating scales. This requires repeated and 

standardized direct observation of student's behaviour (activity) 

over a long period and in natural professional situations such as 

in the ward with older patients, outpatient clinic or in primary 

health centre.Attitudes are assessed on a standardized rating 

scale.If the rating is not done carefully it can lead to various 

errors in the measurement. One example of this type is as follows. 

If a student is being observed when he is examining a patient, 

and an evaluation is needed of how he gains the patient's 

confidence, the following rating scale may be used: 

The student has: 

taken all the necessary precautions, and    5                                                
the patient appears completely relaxed  

taken the necessary precautions and has reassured 4                        
the patient several times  

made an effort, and has followed it up 3 

made an effort, without following it up 2 

seems to be quite unaware of the problem 1 

Though assessment of attitudes is a difficult task it is worth 
taking the trouble as it would ensure positive development of 
attitudes in medical students. This can be integrated with 
assessment of skills and knowledge. 
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Construction of an attitude scale 

One often faces difficulties in deciding what aspect of an attitude is 

to be measured. We cannot measure everything at one time, so we 

must choose precisely what we wish to measure or examine. 

Often attitude scale needs to be constructed for a particular 

aspect that one wishes to measure. Following are the steps in 

construction of an attitude scale: 

1.. Specify attitude variable that is to be measured. 

2. Collect wide variety of statements. 

3. Edit the statements 

4. Sort out the statements into (an imaginary) scale. 

5. Calculate the scale value. 

Writing of the statements is difficult yet most important aspect of 

constructing an attitude scale. Some of the guidelines for writing 

the statements are given in the box. 

1. The statements should be brief 

2. Each statement should convey one complete thought 

3. The statement should belong to the attitude variable that is to be 
measured 

4. Care should be taken on language 

use simple sentences 

avoid double negatives 

avoid — "all, always, none or never" 

use with care — "only, just, merely" 

avoid words with more than one meaning 

5. The statements should cover the entire range of the affective scale of 
interest. 

6. Statements should be such that they can be endorsed or rejected 
(agreed/disagreed). 

7. Acceptance and rejection should indicate something about the attitude 

measured. 
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Reliability and Validity 

Since most of the time, attitude scales are constructed for the 

specific aspect of behaviour, one should do item validation of the 

statements and estimate reliability and content and construct 

validity of the scale using standard procedures, such as test retest 

method, spilt half method, etc. 

COMMUNICATION SKILLS 

Communication is an act of imparting knowledge or exchanging 

thoughts, feelings or ideas by speech, writing or gestures. 

Communication in medical practice means interaction between 

two people — the doctor and the patient. Communication skills 

(Hess 1969; Ivey 1983) are those skills using which 

• the doctor-patient relationship is created and maintained; 

• verbal information relevant to the clarification and solution 
of the patient's problem is gathered; and 

• the solution to the problem is negotiated. 

The quality of the doctor-patient relationship is positively related to 
the communication skills using which the doctors keep patients 
informed about the how and why of their actions. It is necessary to 
establish an effective working relationship. Communication skills 
are one of the most important skills that a doctor must have. It is 
not enough to have the scientific knowledge alone, but also the skill 
to bring that knowledge to bear in the diagnosis and treatment of 
illness. Doctors must be able to communicate not only with the 
patients, but also with colleagues, nursing staff and 
administrators. Difficulties in doctor-patient communication are 
often reported as a major barrier to an effective patient care. It 
has been found (Evans et al, 1991) that after taking part in a 
communication skills course, medical students were more adept at 
detecting and responding to patient's verbal and non verbal cues. 
They could elicit more relevant information from the patients. 

A fundamental requirement for effective communication is an 
understanding of the patient as an individual. Since most of the 
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medical students are educationally and socially different from 

their patients, they have a difficulty in understanding their 

patient's problems. In a survey conducted at AIIMS by D' Monte 

and Pande (1990), students had expressed the need for training in 

communication skills especially for management of out patients. The 

patients expect the doctors to listen to their complaints, to 

encourage them to ask about their illness and advise about their 

prognosis and subsequent preventive measures. 

Fletchner (1973) emphasized that for optimal benefit, effective 

communication must depend on doctor's understanding of the 

patient as an individual who has an illness rather than as a 

disease process alone. Doctor should communicate in such a 

manner that it matches the patient's knowledge, social background, 

interests and needs. 

ASSESSMENT OF COMMUNICATION SKILLS 

Assessment of communication skills comprises an evaluation of 

the student's 

1. ability to understand his patient; 

2. ability to communicate his view point to the patient and his 

family members; 

3. ability to explore and answer patient's questions keeping in 
mind the patient's frame of reference which includes the 
psychological connotations of patient's complaints, his wishes, 
expectations and fears i.e. everything that patient has thought 
and felt about his problem. 

It would be dangerous to measure with ever-

increasing precision and objectivity educational 

objectives that are easy to measure (intellectual 

shills) and to neglect the more difficult ones 

(communication skills) : what must be measured are 

those that are important for the patient and the 
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4. ability to propose solutions to the 

patients for compliance with treatment.

 

Brusque  manners  and  ca l lous  att i tudes  are
unbecoming of a doctor

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gentle manners and empathy put the patient at ease, and elicit
respect not only for the physician concerned,

health profession as a whole
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4. ability to propose solutions to the problems and to motivate 

patients for compliance with treatment. 

Brusque  manners  and  ca l lous  att i tudes  are  
unbecoming of a doctor 

Gentle manners and empathy put the patient at ease, and elicit 
respect not only for the physician concerned, but also for the 

health profession as a whole 
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Assessment of communication skills has the dual function of 

educational feedback for the student and evaluation of his 

skills or performance. Ideally the assessment should be 

linked with the teaching of communication skills. Formal 

assessment of communication skills could be formative as well 

as summative. The assessment methodology would depend 

upon whether the assessment is formative or summative. 

Routine observations would be more feasible at formative 

level of assessment. The context in which communication is 

to take place should be kept into consideration during the 

assessment. 

Formative Assessment 

Formative assessment should include informal feedback of 

performance to the student either by peers or by the teacher. 

Structured assessment should primarily assess the performance 

skills. The components that make up communication skills should 

be listed and assessed in standardized manner by using a checklist 

or a rating scale. The components could be e.g. introduction of the 

student himself as well as of the patient, information gathering, or 

imparting information to the patient regarding prognosis of his 

disease. 

The commonly used strategies to assess communication skills are 

as follows: 

1. observation in routine setting, eg. during clinical rounds. 

2. observation in a structured situation; 10-15 minutes 
interview session on a preselected topic; a checklist can be 
prepared to assess the various components of communication 
used/unused by the candidate. 

3. listening triad: A role play exercise in which 3 students take 
the role of doctor, patient and an 'observer'. The observer 
records the ensuing interviews which form the substance for 
discussion and feedback. 
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4. In many Western Universities, closed circuit TV monitors 

are used to assess the manner in which a student interviews 

the patients.In our set up this method may not be feasible. 

5. Communication skills have also been assessed through OSCE 

stations. OSCE may be used to gather specific information 

from the patient, or telling mother the advantages of breast 

feeding to her new born child. Simulated or real patients may 

be used in the OSCE stations. The assessment can be 

objectivised using a rating scale or a checklist. 

6. Students may be asked to maintain a 'log book', recording 

write-up of the various exercises and activities related to 

communication. This is constantly supervised by the teaching 

staff. 

7. The students may view the video-tape of an interview 

situation and point out or answer to the specific questions, 

such as nonverbal behaviour of the patient. 

Summative Assessment 

Each institution could set its criteria by which students are rated 

in communication skills and the minimum standard of competence a 

student should fulfill before he passes the examination. Thus in the 

summative assessment, communications skills should be inbuilt 

into clinical assessment of all specialities. 

While the assessment of communication skills has been formalized 

in many medical schools in U.S.A. and U.K., no such formal 

pattern of assessment has been evolved as yet in medical colleges 

in India. 
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A doctor should be able to impart education on common and
important health issues; communication skill is therefore

an essential attribute of a physician
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A doctor should be able to impart education on common and 
important health issues; communication skill is therefore 

an essential attribute of a physician 
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ANNEXURE 

I. LIKERT SCALE 

Student's Attitudes to OSCE in Neonatology 

Please give your opinion on the OSCE system of assessment in Neonatology in 
accordance with the code provided :- 

(A) Disagree strongly; (B) Disagree; (C) Unsure; (D) Agree; (E) Agree strongly 

1. This system tests knowledge in neonatology
 A B  

A B C D E 

2. This system tests skills in neonatology A B C D E 

3. This system is an objective method A B C D E 

4. This system tests a wide content of the subject A B C D E 

5. This system has a greater emphasis on skills of 
neonatology rather than on theoretical knowledge 

A 
 

B C D E 

6. This system is a fair system of assessment A 
A 

B C D E 

7. I think the performance of candidates in OSCE 
system is a reasonable reflection of their 
competence in neonatology 

A 
 

B C D E 

8. Given a choice, I would choose the newborn short
 A 

case as assessment in MD neonatology examination 

A 
 

B C D E 

9. In OSCE system the chance/luck element is 
quite low 

A 
 

B C D E 

10. I think most of what was asked of the candidate 
was relevant to them as pediatrician 

A 
 

B C D E 

11. There is a greater emphasis on those aspects of 
neonatology which are important for the 
day-to-day practice of neonatology 

A 
 

B C D E 

12. It is difficult to perform well in this examination 
unless one has worked hard and responsibly 
during the nursery posting. 

A 
 

B C D E 
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This is a 5 point Likert Scale. For positive items, strong agreement is 
scored as 5, strong disagreement is rated as 1, while the 
intermediate attitudes are scored 4, 3 and 2. For negative items, 
the scoring is reversed i.e. strong disagreement is rated as 5, 
while strong agreement is rated as 1. By adding score of all the 
items, a total score is estimated for each respondent. On dividing 
the total score by the number of items, the mean attitude score is 
calculated. This score gives respondent's overall attitude to the 
issue in question. Attitude scores may be subjected to statistical 
tests. Individual items can also be analyzed for the whole group 
of respondents to yield the direction and extent of favourable/ 
unfavourable predisposition to a specific item. 

II. OSGOOD'S SEMANTIC DIFFERENTIAL SCALE 

Assessment of the residents regarding their attitude towards patients 

7

 

6

 7  6  5  4  3  2  1  

Pleasant Unpleasant 

Polite Unbecoming of a doctor 

Warm, befitting a doctor Cold 

Considerate Callous 

         Human Inhuman 

         Communicative                                                                 Non-communicative 

Respectful Disrespecting 

Friendly Insincere 

This scale has 9 bipolar adjectives on a 7-point scale. A score of 7 
represents the most favourable attitude, while that of 1 represents 
the extreme negative view-point. Overall attitude score is obtained by 
summing across the individual item in the questionnaire 
submitted by each respondent. By dividing the total score by 9, 
the mean score is obtained. This represents the direction and 
extent of attitude as assessed by a single respondent. Further 
statistical tests can be done for a group of respondents. 

COMMENT : 

COMMENT : 



 

Computer Assisted Learning (CAL) and 
Testing (CAT) 

Usha Nayar 

 

Predictions for the year 2000 and after are being made (McGuire, 

1989; Parry, 1989, Mc Manus, 1991). It is no news that in a couple of 

decades medicine would change unrecognisably. The major 

qualitative change will be in information technology. Computing 

powers are growing exponentially and high speed networking is 

keeping pace. Can medical education lack behind? If not today, 

tomorrow we will have to recognize the computer powers. 

WHAT IS COMPUTER ASSISTED LEARNING (CAL)? 

As early as 1977, Kemmis et al. suggested that all forms of CAL 
could be categorized under one or other of four paradigms. These 
paradigms were as follows : 

1. the instructional (drill and practice), where the students 
are totally confined to the programme. 

2. the revelatory (discovery learning), where students explore a 
model. 

3. the conjectural (what if ?), where the students 
manipulate the model. 

4. the emancipatory (electronic servant), where the students 
take charge of their own learning. 

All these aspects of CAL have been adequately dealt (Clayden 

and Wilson, 1988; Rattan et al, 1994). 
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WHAT ARE THE POTENTIAL BENEFITS OF CAL? 

Garrud et al (1993) have summarised the potential benefits of 

CAL. These are : 

1. it can be tailored to individuals' needs and allows them to 

work at their own pace. 

2. it can be accessible and available day and night. 

3. it can integrate large amounts of information in a structural 

but flexible way. 

4. it can relieve teachers of routine and basic tasks (eg. 

lecturing) and enable higher quality teaching and learning 

in staff student contacts. 

Encouraging reports have been received from USA which has 

proved the effectiveness of specific CAL packages. Walsh and 

Bohn (1990) found CAL to be as successful as conventional teaching 

in learning aspects of human anatomy. An interactive video 

package showed a reliable improvement in interpretation of 

peripheral blood smears (Garret et al, 1990). In another study 

Fincher et al (1986) found CAL as effective as seminar teaching in 

aiding third year students to interpret basic electrocardiograms. 

Recently, Garrud et al (1993) reported a CAL package on non-

verbal communication which was found quite effective and useful 

by students. An experimental automated curriculum delivery 

system for basic pathology by Woods et al (1988) has been 

successfully launched. Schwid (1994) has developed an anaesthesia 

simulator which is an effective and inexpensive training device 

that guarantees that every resident will manage most important 

anaesthesia emergencies during training. On the other hand Day 

(1988) reported less successful  results. 

WHERE ARE THE STUMBLING BLOCKS? 

There are many constraints and limitations in the path of 

developing CAL. The most important is the time necessary to 

develop CAL packages. Billings (1986) estimated that it may take 

between 16 to 200 hours for preparing an hour of CAL programme. 
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Friedman (1994) in a brilliant essay "coping with innovation 

frenzy" has pointed out that one unique barrier with computer 

technology is the phenomenally rapid rate of change of 

technology itself. It seems that new models of Macintosh and 

IBM compatible machines, with new capabilities and/or lower 

costs are announced almost daily It is this dramatic trend of 

increasing function and decreasing cost which he calls an 

'innovation frenzy'. He has made a strong case for hardware 

standards which are stable for two years at a time. The 

establishment of standard implies that a forward looking exercise 

has been done to determine what new standard will follow it. 

Yet another problem is the propensity of many software 

developers to raise continuously the level of the machine (in 

terms of memory, hard disc capacity, speed, display) required to 

run their programmes. This limits the number of medical colleges 

that at any given time can use these programmes and reinforce 

the fear of institutional officials that anything they purchase will 

too soon be obsolete (Friedman, 1994). Parvathi Dev (1994) has 

proposed a consortia to support computer aided medical education. 

The consortium may well be a virtual one existing only on the 

Internet. 

COMPUTER AIDED TESTING (CAT) 

The National Board of Medical Education (NBME) has since its 

conception studied the use of emerging technologies in medical 

evaluation. In the last 25 years, they have developed clinical 

problems simulated on the computer. In 1990, Clyman and Orr 

presented a status report on the NBME's computer based testing 

(CBX). According to them CBX provides a standardized clinical 

environment and objective means to evaluate performance. The 

relevant portion of the report (Clyman and Orr, 1993) is reproduced 

below. 

"CBX is a dynamic, uncued simulation of a clinical environment in 

which the examinee cares for a patient whose problems evolve 

based on an underlying disease process or based on prescribed 
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management. Through a blank entry screen that automatically 

processes orders, the examinee can request more than 2,000 

diagnostic studies, procedures, medications, and consultants and 

can move the patient among the available health-care facilities. As 

the examinee proceeds, the computer records the timing of all 

actions taken. These actions, which define the examinee's 

management of the problem, are compared with a codified 

description of optimal management enumerated by a committee of 

expert physicians. As a result, examinees can be evaluated based 

not only on actions taken, but on the timing (in simulated time) 

and sequence of those actions. Approaches to scoring simulation 

design, and key development were taken that avoid the well-

documented limitations of written patient-management problems." 

The computer-based test consists of CBX simulations and 

computer-delivered multiple choice questions (MCQs) linked to an 

interactive video disc player capable of rapidly supplying any of 

tens of thousands of medical images. To test the characteristics of 

such an examination, a field study was conducted in 1987. Over a 

three-month period, 280 MCQs and 14 CBX simulations were 

administered to 202 first year residents and 73 medical students. 

The results of the study were reviewed by an external advisory 

panel composed of experts in medicine, medical informatics and 

psychometrics. Among the salient conclusions were: 

• CBX succeeded in measuring a quality (reasonably 

assumed to be related to clinical competence) not 

measured by existing examination formats. 

• The NBME should continue its current level of 

developmental activity directed at ultimate use of the CBX 

in the NBME examination sequence for certification. 

• Examinations should be delivered through a system that 

incorporates collaboration with medical schools. 

The trends and models have been set by NBME. Their 25 years 
experience should serve for others as the starting point. 
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THE INDIAN CONTEXT 

Long years ago, there were generation gaps in technology transfer 

from the developed to the developing world. Today, satellite 

transmission, rapid communication, easy transportation have 

made the world a small place and we are all in touch. The 

liberalisation and open market economy have further helped. The 

hardware is easily available and Indians have an inherent ability 

to generate the software. The need for developing self-learning, 

self-assessment materials in medical education is tremendous 

with increasing reservations and language barriers, there is great 

difficulty in communication. The medical fraternity has 

responsibility for quality health care. We have to imbibe in the 

students the qualities of self-learning, data retrieval and self-

assessment. With so much information pouring out in every field of 

medicine, the lecture model is rather inadequate. With such an 

advanced technology if we start today, we are likely to be self-

sufficient in 10 years. It is with this in view that the existing state of 

the art has been very briefly presented. We do not have to invent 

the wheel again and should take off from the current level of 

information in the backdrop of lessons learnt in the west. 

Some simple delivery techniques for CAT and highlights of a soft-

ware programme, 'Question Mark' are given in the Annexure. 
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ANNEXURE 

COMPUTER AIDED TESTING 

— Simplest use of Computers in education. 

— Delivery of tests for formative and summative 

assessment.  

— Remove the drudgery of marking tests and examinations.  

— Techniques range from the very simple to innovative and 

complex. 
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LINEAR DELIVERY TECHNIQUE 

— Sequential delivery of questions from start to finish. 

— Feedback of answers and results — none, every question or 
at end.  

— Tests can be repeated if the student fails to achieve a certain 
score.  

— Either all of the questions or only a subset can be presented. 
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BRANCHING DELIVERY TECHNIQUES

— Short placement test used to select the test taken by the student.

— Feedback of answers and results 

test. 

— A lower difficulty test can be taken if the student fails to achieve a 
high enough score. 

— Either all of the questions or only a subset can be presented.
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BRANCHING DELIVERY TECHNIQUES 

Short placement test used to select the test taken by the student. 

Feedback of answers and results - none, every question or at end of the 

A lower difficulty test can be taken if the student fails to achieve a 

Either all of the questions or only a subset can be presented. 
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ADAPTIVE OR INTELLIGENT DELIVERY TECHNIQUE 

— Statistical techniques used to identify the student's level of ability. 

— No two students are likely to sit exactly the same test questions.

— Tests are not defined in terms of number of questions but in terms of 

certainty about the result. 

— On an average, students are required to sit fewer questions than with 

traditional fixed length tests.

Adaptive or Intelligent Delivery Technique

Assessment in Medical Education 

ADAPTIVE OR INTELLIGENT DELIVERY TECHNIQUE  

ed to identify the student's level of ability.  

No two students are likely to sit exactly the same test questions. 

Tests are not defined in terms of number of questions but in terms of 

On an average, students are required to sit fewer questions than with 

traditional fixed length tests. 

Adaptive or Intelligent Delivery Technique 



212 

 

Computer Assisted Learning (CAL) and Testing (CAT) 

USES OF COMPUTER AIDED TESTING 

Cognitive domain: 

• Concrete concepts - Excellent 

• Abstract concepts - Very good 

• Problem solving - Poor 

Affective and personality domain: 

• Course evaluation - Excellent 

• Attitudinal surveys - Excellent 

• Psychometric testing - Good 

• Needs analysis - Good 

Example program: QUESTION MARK 

Question mark can be used to: 

• Set, present, mark and analyze objective tests for IBM compatible computers. 

Create tests: 

• With up to 500 questions in sequence or randomly. 

• With 8 different types — multiple choice, numeric, fill in the blanks, word 
answer, free format, ranking multiple selection and explanation. 

• Which present the test to the student with or without feedback on the 
answer. 

• With a variety of scoring schemes. 

• Which can be in a sequence or dependent on the student's score. 

• Which contain graphical images. 



 

Glossary of Technical Terms 

 

Achievement test 

A test which is designed to appraise what an individual has 

actually learned to do as a result of planned educational 
experience or training. 

Action verb 

An action verb pertains to an instructional objective. It is a key 

element of an objective to convey clearly our instructional intent 

and the learner performance we are willing to accept as evidence 

that the objective has been attained. Action verbs such as the 

learner should be able to 'know, describe, give an account of ....' 

etc. are subject to varied interpretations. Action verbs such as the 

learner should be able to 'list, enumerate, identify etc. are subject to 

uniform interpretation, as such promote more objective 

assessment. 

Application 

It refers to the higher cognitive ability dealing with solving problem, 

using the information in a novel situation. Application implies that 

a person has also understood the concept. 

Aptitude 

A combination of abilities and other characteristics, whether 

inborn or acquired, which represents an individual's capacity to 



 

learn in some particular area. Aptitude is influenced by heredity, 

environment and time utilized for training. 

Aptitude test 

A test which is designed to appraise — What an individual can 
learn (individual's capacity for learning) a new task (i.e. in future). It is 
important to recognize that achievement tests and aptitude tests 
can be used interchangeably and both measure individuals' ability 
to learn. 

Attitude 

The internal disposition reflected by one's behaviour with respect to 

persons, events, opinions etc. Attitudes are classified under 

'Affective domain'. 

Behaviour 

The total reactions of an individual including both explicit 

(observable) and implicit (non-observable) attributes. 

Coefficient of correlation 

A measure of the degree of relationship, or "going-togetherness" 

between two sets of  measures for  the same group of  

individuals. It ranges from -1 (least relationship) to +1 (highest 

relationship). 

Cognitive domain 

Concerned with knowledge, thinking and intellectual abilities. 

Competence 

The professional abi l i ty required to carry out certain 

functions. Competence includes knowledge, skills and attitudes. 

When competence is translated into action, it results in 

performance. 



 

Construct-related validation 

Construct validation may be defined as the process of determining 

the extent to which test performance can be interpreted in terms of 

one or more psychological constructs. It is usually employed in 

providing a theoretical evidence to a newly designed test in the 

light of proven published tests in this area. 

Content validity 

Content validation is the process of determining the extent to which a 
set of tasks provides a relevant and representative sample of the 
domain of tasks under consideration. Thus it involves: (1) Clearly 
specifying the learning objectives and (2) Constructing or selecting a 
representative set of test items. Constructing a 'table of specifications' 
greatly helps in enhancing content validity. A table of specification 
(also referred to as Blue-print) is a grid showing weightage to be given 
to different objectives (usually in percentage) under various content 
areas. 

Criterion-referenced test 

A test designed to provide a measure of performance that is 

interpretable in terms of a clearly defined domain of learning 

tasks. The purpose is to decide whether a person(s) can perform a 

task with pre-determined level of proficiency. 

A criterion referenced test is one that is deliberately constructed so 

as to yield measurements that are directly interpretable in terms 

of specified performance standards (Glaser and Nitko, 1971, 

P.65). 

A criterion-referenced test is used to ascertain an individual's 

status with respect to a well-defined behaviour domain (Popham, 

1975, P.130). 

Criterion-related validation 

Criterion-related validation may be defined as the process of determining the 

extent to which test performance is related to some other valued 

measure of performance. The second measure of performance (called 



 

criterion) may be obtained at some future date (when we are 

interested in predicting future performance) or concurrently (when 

we are interested in estimating present performance). 

Two common methods of predicting future performance are the 

Spearman Rank Difference Method and the Pearson Product-

Moment Method. For estimating present performance, the method 

used is to establish a coefficient of correlation with a known test 

used to measure the ability under consideration. (For details refer 

Grounlund N.E., 1985 p 64-68) 

Curriculum 

It includes sum total of all formal educational experience provided by 

the school curriculum; includes instructional objectives, course 

content, teaching learning experience, methods, media, materials 

and evaluation system. 

Difficulty index (Facility value) 

A numerical value used to express the difficulty of a test item. It 

may be started as the percent of the total class (or, high achievers 

plus low achievers) getting the item correct. It varies from 0 to 100, 

a value of 100 showing most easy item. 

Discrimination index 

It is represented in terms of an index which ranges from -1 to 

+1. The discrimination index represents the extent to which an 

item can discriminate between good students and low 

achievers. 

Distractor effectiveness 

Incorrect or 'not most appropriate' option provided in a multiple 
choice question. The distractors should attract a number of 
candidates, otherwise they become non-functional. 



 

Efficiency 

Capacity to produce the desired result at least cost. An MCQ test is 

more efficient to test knowledge of a candidate. But it may not be 
effective in testing candidates ability to organize data. 

Evaluation 

It is a systematic process of determining the value or worth of a 

person, process or a program. It involves both quantitative and 

qualitative measurement, plus value judgement. In recent years, 

evaluation is considered as a systematic process of delineating, 

obtaining and providing information with a view to take decision 

alternatives. When applied to a learner, these decisions pertain to 

certification, grading or determining progress of learning. When 

applied to a process or program, the decision relates to either 

continuation, termination or modification with changed inputs. 

Feasibility (Practicability) 

The implementability in terms of logistics, resource availability, 

cost factor and time. Formative -vs- Summative Evaluation : 
Formative evaluation is used to monitor learning progress during 
instruction, and to provide continuous feedback to both learner 
and teacher concerning learning success and failures. Summative 
evaluation typically comes at the end of the course of instruction. It 
is designed to determine the extent to which instructional 
objectives have been achieved and is used primarily for certification. It 
also provides information for judging the appropriateness of the 
course objectives and the effectiveness of instruction. Summative 
evaluation is concerned with 'proving' while formative evaluation is 
concerned with 'improving' learning. 

Formative evaluation 

The purpose is to determine learning progress, provide feedback 
and correct learning errors. This is usually constructed by a 
teacher and focuses on a small segment of instruction e.g. unit, 
chapter etc. 



 

Goal-free evaluation 

Evaluation that examines the effect or outcome of educational 

programs, without cognizance of the predetermined educational 

goals/objectives. Those who argue in favour of goal-free model of 

evaluation argue that 'objective based' approaches neglect learning 

outcomes which are produced unintentionally, but are significant 

behavioral changes. 

Guessing correction 

A statistical correction applied to minimize the effect of blind 

guessing in the case of MCQs. Correcting for guessing is usually 

done when candidates do not have sufficient time to complete all 

items on the test and when they have been instructed that there 

will be penalty for guessing. 

Halo-effect 

An impression created in the mind of the examiner regarding the 

candidate based on his other performance. Essay type question 

suffers from halo-effect. 

Instructional objectives 

Instructional objectives are a statement of learning outcomes i.e. 
What a learner should be able to do at the end of instruction. They 
are of two types: 

(a) General objectives: General Objectives are broad based, 
written in general terms so as to encompass a set of specific 
learning outcomes. They address a large content area, and are 
less measurable, but not vague. 

(b) Specific instructional objectives: A specific instructional 
objective (SIO) describes a specific learning outcome to be 
attained at the end of instruction. It is more precise, observable 
and measurable. A well written SIO specifies, behaviour in 



 

 terms of an activity (action verb), the level of proficiency 

(criterion) and the condition under which it is to be developed. A 

set of SIOs written on a content area (or unit) will be highly useful 

in constructing test items, especially those belonging to objective 

type or short answer type. SIOs are referred to as performance 

objectives or behavioral objectives. 

Item analysis 

 The process of evaluating a single test item by determining its 

difficulty level, discriminating index and distractor effectiveness 

etc. 

Knowledge 

 Concerned with recall or recognition of definition, concepts, rules, 
procedures, phenomenon etc. 

Norm-referenced test 

 A test designed to provide a measure of performance that is 

interpretable in terms of an individual's relative standing in some 

known group. This is useful to select one or a few candidates from 

amongst a large number. 

Objective type vs objective based 

 Objective based refers to the test which is designed after taking into 
consideration, the educational objectives viz knowledge, skills and 
attitudes. 'Objective type' refers to the question which can be scored 
'objectively' viz, where the experts agree with each other on a correct 
answer/scoring. 

Parallel form reliability 

 (Equivalent forms method). Two equivalent forms of a test (i.e. 

parallel items) may be administered to a group at the same time 

and their scores can be correlated to yield equivalent form 

reliability. Some times, a parallel form is administered after a 

 

                                                                                                                           



 

time interval (test- retest), in which case the coefficient of correlation 

provides a stable measure of reliability. 

Psychomotor 

Concerned with skills that require co-ordination of hand. 

Question bank 

The process of forming a bank of questions with known parameters, so 

that they can be used, reused, or updated from time to time. 

Recall item 

An item that requires the examinee to supply correct answer from 

sheer memory. 

Recognition item 

Recognition item requires the examinee to select the correct 

answer from the given alternatives based on memory. 

Reliability 

It refers to the consistency of the instrument in producing scores. A 
test is said to be reliable if it measures what in intends to 

measure- consistently. Reliability is a necessary but not a 
sufficient condition for validity. Reliability is estimated in terms of 
a coefficient of correlation. 

Split-half reliability 

Involves splitting the test into two halves and finding out coefficient of 
correlation between the two halves of a test. The commonly used 
formula is called Spearman-Brown formula. 
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rtt =  Coefficient of reliability of the whole test                                                                              
r   =  Coefficient of correlation between two                                         
halves of the test 



 

Summative evaluation 

The purpose is to determine whether a candidate is fit for 

certification, whether the instructional objectives have been 

attained and if yes, to what extent. This usually comes at the end of 

the course. 

Taxonomy of educational objectives 

It is a useful system of classifying the educational objectives into 

different domains viz: 

1. Cognitive domain: Concerned with knowledge of facts, 

procedures etc. and intellectual skills; 

2. Affective domain: Concerned with attitudes, interests, 
appreciation and interpersonal skills. 

3. Psychomotor domain: Concerned with motor skills. 

Understanding 

When compared with mere knowledge, understanding refers to 

higher ability, viz. ability to analyze, interpret, explain, summarize, 

extrapolate, differentiate, compare, classify etc. 

Validity 

Validity refers to the appropriateness of the test for measuring the 

given ability. A test is said to be valid if it measures what it 

purports to measure. For example, a test intended to measure a 

clinical skill cannot be measured by an essay question. Validity is a 

matter of degree. It does not exist on all-or-none basis. Validity is 

always specific to some particular use. No test is valid for all 

purposes. For example, an oral examination (viva) may be highly 

valid for measuring communication skill but not so valid for 

measuring a psychomotor skill. Validity is a unitary concept. The 

trend is to accumulate evidence from many sources. 



 

It was the examination system 

rather than educational objectives, 

curriculum organization, or 

instructional techniques that had 

the most profound impact upon 

student learning.  For no matter 

how appealing the statement of 

goals, how logical the programme 

organization, how dazzling the 

teaching  methods, it was the 

examination that communicated 

most vividly to students what was 

expected of them 

- George E Miller 
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