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Medical Education

Insights into some aspects of clinical education - I. clinical
practice
John I. Balla

Postgraduate Medical Education Unit, Faculty ofMedicine, University ofHong Kong, 7 Sassoon Road,
Hong Kong.

This paper examines why there is a need for a
theoretical base to medical practice, what this
theory should encompass and how it should be
taught. It will be suggested that such insights are
necessary for rational curriculum development and
teaching at all levels of medical education and that
a strong theoretical base is essential for good
clinical practice. The theme is in line with the
General Medical Council (GMC) recommenda-
tions' to 'instruct less and educate more'. In
keeping with this, at graduation the young doctors
are seen equipped with certain skills and theoretical
concepts which are associated with attitudes that
make them ready to take on supervised respon-
sibilities and participate in learning throughout
their postgraduate life. Such a framework for
curriculum development looks beyond arguments
about territorial rights and the division of the
number of teaching hours, to providing a unified
motif for a faculty.
An understanding of the theoretical basis of

clinical practice is needed if professionals are to
build on their knowledge throughout their working
life and generalize from experience. This privileged
knowledge brings with it obligations to develop
certain attitudes and skills related to the practice of
the profession. Foremost is the ability to com-
municate with patients and colleagues and the
responsibility to remain life-long learners to keep
professional knowledge up to date.

It is suggested that the content of this learning
must undergo radical revision. Not only should it
include the biomedical sciences, but - to keep up
with needs concomitant with the advent ofmodern
technology which now dominates medicine - there
should be a shift in emphasis to encompass theories
of explicit, ethical clinical decision making.
A scheme is presented for educational change

that is based on a theory for medical education. It is
proposed that such educational theory is a neces-
sary basis for rational change and successful

innovation towards an undergraduate curriculum
that will be meaningful for the student as prospec-
tive postgraduate trainee and clinical practitioner.
To achieve curricular aims, there must be a

review of teaching to take account of the individual
needs of learners. This calls for a reorientation of
teacher perceptions about learning, and develop-
ment of the curriculum and of assessment tech-
niques consistent with curricular objectives.
An agenda is offered for change within existing

institutional settings which requires strong leader-
ship and a spirit of dedication and cooperation
from the faculty.

A theory for clinical practice
A major distinguishing feature of professionals is
that they possess theoretical knowledge upon
which they can base their actions.2 Such theoretical
understandings allow professionals to generalize
and deal with hitherto unmet situations.
Effectively, this was Flexner's design for medical
education, when he recommended the introduction
of a rigorous foundation in the biological sciences
as a prerequisite to clinical training.3 It was
envisaged that practitioners would then be
prepared to use theory when appropriate, depart-
ing from apprenticeship programmes, which
lacked such theoretical basis and aimed more at
achieving competence at performing routine
psychomotor skills.
Over the last two decades it has been recognized

that the purely physical aspects of the study ofman
were insufficient for an understanding of health
and disease and that psychological as well as social
factors merited equal attention in the medical
curriculum.4 Accordingly, the original list of
anatomy, physiology, biochemistry and other
biological sciences has been enlarged to include the
psychological, behavioural and social aspects of
medicine. This shift from the purely biological
perspective on disease to the psycho-socio-
biological model4 increased our understanding of
health and disease with an improvement in the
doctor's approach to the patient.
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This additional perspective, however, continued
to see preparation for practice consisting of insights
into the functioning and behaviour of people.
What we need to see is if this theory is appropriate
and sufficient for the practice ofclinical medicine as
a profession and what it is about theoretical
knowledge that makes it effective when put into
practice.
We shall look at the present theoretical basis of

undergraduate medical education and some of the
evidence that shows its strengths and weaknesses.
We shall then make suggestions on how to remedy
some demonstrable deficiencies, and recommend a

particular theoretical perspective for medical
education to adopt if we are to implement success-

ful and necessary change.
The thesis proposed is that we need an additional

theoretical base for the practice ofmedicine to keep
up with the new developments that have occurred
since the beginning ofthis century when the present
structure was devised. There is still a need for a

knowledge ofthe biological, behavioural and social
sciences to develop causal arguments that rely on
an understanding of the structure and function of
the body in health and disease, as well as the
relationship of a person to society. These con-
siderations are, however, insufficient in themselves
for modern medical practice. With modern tech-
nology, particularly imaging techniques, many of
the skills ofclinicians have been surpassed, though,
as we shall argue, not superseded by the machine.
There is still a need for doctors to be able to think
about how and why disease develops and how
symptoms are produced, but much of this is now
done by the new technology, and often better than
by the most expert of clinicians. It is difficult indeed
to compete with the imagery ofmagnetic resonance
or the functional descriptions of PET scanners.

Furthermore, there is a tendency for clinicians not
to rely on the basic science theory as was envisaged
in the curriculum. As will be shown, what is taught
to students is not applied consistently, or all that
well by the practitioner.
What has changed with the introduction of high

technology is that we are able to make more
significant interventions than the doctors of Flex-
ner's era when their armamentarium was limited.
As a result, our decisions are much more critical
than they used to be. With these interventions come
risks and associated ethical decisions about the
rights and wrongs of what should be done for
patients.5 Therefore, with the multiplicity of tests
and treatment modalities available for use by all
practitioners, it is essential that the modern doctor
should be well trained not only in the sort ofcausal
argument that was expected half a century ago, but
also in the assessment of risks and benefits and of
the ethical dilemmas associated with the provision
ofmedical care. From an increasingly sophisticated

public also come expectations of better com-
munication between patient and doctor and more
involvement in decisions about a person's own
health.6

So, what is proposed here is that we are not all
that good at making these increasingly difficult
decisions and that the education that is provided to
doctors in the theory of decision making is unsatis-
factory for professional practice. We need to
recognize that this theory should become an integ-
ral part of a modern medical curriculum.
With the corollary that doctors should have a

certain type of knowledge, must come the recogni-
tion that the possession of such privileged
knowledge brings with it responsibilities and
societal expectations of a certain set of attitudes
and behaviours of professionals. These relate to
ethical behaviour, an ability to communicate and
the reasonable expectation that the professionals
will keep abreast of new developments in
knowledge necessary for the pursuit of the profes-
sion. Most criticism directed against doctors is
concerned with these behaviour patterns7 and
much activity by government and professional
organizations is related to difficulties surrounding
the continuing education of doctors.
The second proposition put forward is that the

available evidence shows that learning in a tradi-
tional curriculum is often unsatisfactory and
therefore, medical education is in need of educa-
tional theory that deals with the demonstrable
problems in student learning that hinder the attain-
ment of curricular objectives. The following sec-
tions of this paper will present evidence to back up
these assertions and argue for the inclusion of
theories of clinical decision making in the medical
curriculum and for the use of appropriate educa-
tional theory for curriculum development and
change.

The use of preclinical knowledge in clinical
problem-solving
The essential prerequisites to solve a clinical prob-
lem using basic science information may be broken
down into three components:8'9
(i) The appropriate basic science knowledge
required for understanding the clinical case.
(ii) The appropriate clinical skills required to collect
the data and to make the correct interpretations
about the observations.
(iii) The key concept in this paradigm is the link that
must then be made between basic science and
clinical data. For instance, having recognized that a
patient is ataxic and knowing that cerebellar
disorders give rise to ataxia, the clinician should
make the link between the two and deduce that the
ataxia demonstrated in the patient may be related
to cerebellar dysfunction.'0
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In most medical schools the biomedical sciences
are introduced before clinical experiences. There is
a great deal of anecdotal evidence that the practis-
ing clinician either does not apply much of this basic
science knowledge, or does so rarely and with
difficulty.9 That students experience problems in
applying theory when taught in this manner has
been amply demonstrated. In one such study,"
shortly after passing anatomy examinations,
students were asked to relate clinical case vignettes
to neuroanatomy. Unlike expert neurologists, they
were not able to make the appropriate connections.
Similarly, Patel et al.9 analysing student responses
to clinical case descriptions found that patho-
physiological explanations were incorrect. The
utilization of basic science knowledge altered with
increasing clinical experience, but remained incon-
sistent. They concluded that when basic science
information was taught out of the clinical context
in which it was to be used, students failed to
establish the necessary link between the two
domains. They argued that the two formed
different knowledge structures which explained
why students and clinicians had difficulty in
relating basic science information to clinical cases.
The data indicate that in everyday clinical work

experts rarely use basic science knowledge in an
overt manner. Students have difficulty applying it
and like their seniors, rely on other methods to
make a diagnosis. Whether this is because the
knowledge is inappropriate or because it has been
learnt ineffectively, remains to be seen. It is
therefore of interest to find out just how clinicians
arrive at a diagnosis and how they develop relevant
management strategies.

Studies of the diagnostic process
In a series of studies (as summarized by Grant'2),
Gale and Marsden found that clinicians ranging
from novice student to the expert, made sense of
clinical information 'by recognizing for themselves
certain personally important pieces of informa-
tion'. They called these forceful features which
could be made up of a number of items of
information, individually determined. They sug-
gested that these acted as the key to memory
structures, allowing the clinician 'to begin to have
ideas about what the clinical information might
mean.' They also noted that the same clinical
information may prompt different forceful features
in different people, without necessarily affecting the
diagnosis.

Similar conclusions were drawn about the
variable and individualistic use of salient inform-
ation from a series of studies using case vignettes
with experts and students. Clinicians at all levels of
expertise made early diagnostic formulations and

then used but a few critical cues to make a
diagnosis.'3 Such cues refer to some outstanding
characteristic of the case that leads to a diagnosis.
The significant difference between the description
of forceful features by Gale and Marsden and of
critical cues, centres on the question ofthe ultimate
right answer. The concept of the forceful feature
suggests that all forceful features are intrinsically
'right' and will be determined by the individual
clinician's personal experiences and perceptions.
Critical cues have a different meaning. It is
accepted that they are individually derived, but
there is a belief that some are more representative
ofreality than others. As a corollary, we should aim
to teach the one that represents the true state of
affairs, rather than the often idiosyncratic personal
experience and judgement of individual clinical
teachers. We shall return to this crucial issue in the
next section.
We can make a number of generalizations about

the process of diagnosis:
1. Early diagnostic formulations are made by expert
and novice alike.
2. The expert and, to a lesser extent, novice clinician
then concentrates on a few highly critical pieces of
information.
3. Revision of diagnostic opinion, in other words,
changing the original formulations, will depend on
the interpretation of these cues and this is variable.

Three questions arise from these findings'4: (1)
What are the sources of the first diagnostic for-
mulations? (2) What makes a cue critical? (3) What
methods are used to revise diagnostic opinion?
The source ofthefirst diagnosticformulations
The almost instantaneous occurrence of early
formulations suggests that they are likely to depend
on the first piece of historical information present-
ed by the patient as well as 'contextual' factors'5
and an assessment of what is most likely on
probabilistic grounds. Results of studies from a
variety of sources lead to similar conclusions8: (1)
There is significant individual and, particularly,
specialty-dependent variation in the assessment of
what is common. (2) There are a number of
well-documented heuristics in use and probabilistic
considerations are applied inconsistently.'6 (3)
Amongst students and experts alike, there is only
occasional overt reference to preclinical
knowledge.
What makes a cue critical?

The major finding is the variability of assessing a
cue as critical. Not only is there marked inter-
specialty variation, but there are intraspecialty
differences as well.l7 As shown by Gale and Mars-
den (in Grant'2), rather than using an objective
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data base, clinicians rely on personal experience
and individual perceptions to make a diagnosis.
What methods are used to revise diagnostic opinion?

A study of the early phase of the diagnostic
process'8 indicated that most students used a list of
questions which they had learned in clinical
tutorials and which related to the early formula-
tions they made. There was little subsequent
interaction between the information obtained from
the patient and the questioner, so that as a result,
original hypotheses were rarely revised. In spite of
the demonstrable presence of the preclinical
knowledge necessary for solving the problem, there
was only a small group of students who referred to
it and went through what appeared to be a

hypothetico-deductive system ofquestioning. They
found this method difficult and complained about
the problems of applying their anatomy
knowledge, even though present, to individual
clinical cases.
We may conclude that in most instances,

accurate probability calculations, or the overt use
of biomedical science knowledge are not the basis
for revising opinion. Clinicians are more likely to
use other methods, especially the heuristics
previously referred to. There will be case-to-case
variation, with previous experience and probably
teaching, as important determinants of the
methods used in individual cases.

There is a large body of evidence to indicate that
there is marked individual variation in what experts
consider important.16 Cue weights are poorly
quantified. There is an overpowering reliance on
individual experience which remains the basis of all
clinical work. Similarly, in the novice, the basis of
diagnostic formulations will be variable. It will be
affected by what they had seen either in the clinic or
in the outside world and the way they had been
taught. Their use of heuristics is not as good or

reliable as that of the expert since they know less.
Because learning is so case-dependent and they
have less experience, they have less useful
knowledge. What they do know, they have trouble
in using and applying to the new cases they see.
Their knowledge is fragmented and the use of the
preclinical, when potentially relevant, is not always
reinforced in the clinic. When taught factual in-
formation, it will often be contradictory, depen-
dent on the personal experience of the teacher.
Personal experience remains paramount in the
clinic as a treatment centre and as classroom.

Systematic biases in the process of clinical decision
making

The heuristics most frequently used by clinicians
when making diagnostic or management decisions

suffer from systematic bias with resultant errors at
all levels of expertise.'6 The most commonly used
and studied include:

Availability This refers to the probability of
salient, rare but vivid events being overestimated,
with less salient, but more common events under-
estimated.

Representativeness In this group of cases prob-
ability is judged by similarity of the case to the
diagnostic category under consideration. The
result is that the probability of rarer diseases is
overestimated because the prevalence rate is
ignored.

Base rate neglect There is a general tendency to
ignore disease prevalence rates in favour of case-
specific information.

Context effects The frame in which the case is
presented will alter perceptions and bias the
decision maker.'9 For instance, the choice of
surgery versus radiotherapy in the treatment of
cancer will depend on whether the outcome is
presented in terms of the likelihood of survival or
death.20 Similarly, early information is weighted in
excess of later cues.21

Laurillard22 makes a strong argument for the
importance of context-dependent behaviour
dominating practically all aspects of clinical
problem-solving. She suggests that what appears
irrational or biased decision making, can be
explained by the context where the activity was
learnt and where it is carried out. Since problem-
solving strategies are context-dependent, logically
identical problems may trigger different solutions.
The features of the situation and the perception of
what is required ofthe problem-solver are therefore
fundamental to our understanding of the process.

It follows that, as teachers, we need to find the
optimal method of problem-solving for the task
and then arrange context to nurture its develop-
ment in the direction we espouse. This involves
valuejudgements by teachers and is consistent with
the assumption that there are 'natural' limitations
to so-called rational methods of problem-solving,
and that the contextual dependence of the task as
well as its counterintuitive nature will make unifor-
mity difficult to implement. There are, of course,
those who would assert that such uniformity is not
only difficult to achieve but also undesirable.12 The
position taken here is not advocating stifling
sameness, but rather, an argument for thoughtful
curriculum development, based on what we
understand about how people learn to make
decisions.

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.66.773.212 on 1 M

arch 1990. D
ow

nloaded from
 

http://pmj.bmj.com/


216 J.I. BALLA

The development of concepts

We may now look at the development of the
relation between theoretical concepts taught in the
preclinical curriculum and clinical work in more
detail. Most of the evidence comes from studies of
the use of basic science knowledge by clinicians.9'10
Findings from a study of the development of
concepts in clinical decision making indicate that
the results can be generalized to that sphere.23
A study that looked at preclinical students

solving a diagnostic problem that required
knowledge of neuroanatomy,'0 showed no correla-
tion between anatomy knowledge tested in the
conventional manner and correct clinical diag-
nosis. The findings in this group of clinically
inexperienced students indicated that they must
have referred to anatomy knowledge when diag-
nosing - else there would be nothing for them to
use, since they had no clinical experiences to fall
back on - and that at least some of them were
capable of using this knowledge the way it was
intended in the curriculum. But, this knowledge
was not the same as that tested by the conventional
tests administered to them and which did not show
a relationship to diagnosis. It is likely that what
some of the students used, and possibly experts as
well, is a distillate ofwhat they had been taught and
which in some cases may be indicative of a highly
complex understanding of subject matter.
By way of contrast, the inconsistent use of basic

science knowledge by clinical students, suggests
that the learning of basic science and of clinical
work take place more or less independently ofeach
other, at least when taught in a traditional cur-
riculum.9 Yet, according to our ideal of a profes-
sional, clinical knowledge should be based on the
relevant theoretical knowledge, plus the additional
knowledge relating to application. At first, how-
ever, knowing application, and knowing theory,
are unrelated.'°

In expert clinicians, the two domains should
become closely interlinked. For instance, on being
shown case vignettes, neurologists described 'pic-
tures' of the relevant part of the nervous system
triggered by the clinical case." This higher level
conceptualization of the expert involves structur-
ing of knowledge so that what was learnt in one
area is integrated with the other areas ofknowing.24
This level of integration of expert knowledge alters
the actual nature of the knowledge and not just the
structure of memory. How to assist this develop-
ment is one of the problems facing medical educa-
tion.

'Problem-based' curricula introduce preclinical
subjects in a clinical context, with the underlying
assumption that by removing the artificial barrier
between the two, students will appreciate the
clinical relevance of what they are expected to

learn.5 Whilst so far there is little evidence that
changing the curriculum in this manner will have
the effect of helping students acquire the desired
concepts for the use of basic science in clinical
medicine, a number of such innovative changes
have been reported,26-28 but still require careful
evaluation. We may speculate that re-learning the
basic sciences when studying for higher examina-
tions may be the sort of experience that will help
graduates appreciate the significance of these sub-
jects for clinical work. To date, there are no studies
to evaluate the effectiveness of this sequence in
postgraduate medical education.

Overview of the theoretical base of clinical practice
It is time to review what we have said so far. It was
suggested that the practice of clinical medicine
needs a theoretical base. This assumes that the
practitioners will pursue their profession in a
manner consistent with this theory. The theory
therefore needs to be relevant and accessible for
everyday use. We have shown that the so-called
basic sciences allow the use of causal arguments
and are appropriate in a number of situations. The
shift from the purely biological perspective to
Engel's psycho-socio-biological model4 must be
acknowledged as a great advance in medical educa-
tion. This leap, however, was not sufficient and it is
necessary to make another and even more
significant shift if we are to retain a relevant and
sufficient theoretical foundation for the practice of
the profession.

In clinical practice increasingly difficult decisions
have to be made with many associated dilemmas
about value judgments and problems of weighing
the evidence. The presently taught biomedical
sciences become insufficient as a theory for this
practice and we need an additional theory for
making decisions, passingjudgments and resolving
ethical dilemmas. Students need to be as well versed
in these theories as yesterday's students were in the
anatomical basis of medicine. With the advent of
increasingly sophisticated technology, the balance
has in fact altered and the emphasis in basic science
teaching may need to shift with it, towards teaching
how to deal with these problems of uncertainty and
value judgments rather than confining arguments
to causal explanations. If the teaching of clinical
medicine is to keep pace with the needs of the
profession, then such a shift is essential and urgent.
Otherwise, many of the decision making
prerogatives of the profession will be taken away
from it by other bodies, particularly governments
who are increasingly involved in the provision of
health care.
We have shown that an understanding of

decision theoretical concepts is necessary for
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clinical practice, because together with all other
human decision makers, doctors have difficulty in
making consistent and rational decisions that
regularly stand up under scrutiny. Decisions are
often governed by the context of the case and
affected by the personal values and idiosyncrasies
of the decision maker as well as certain well
described and consistent biases common to all.

Next, we suggested that such theoretical
knowledge involves the development of increas-
ingly complex concepts and that the major attri-
bute of expertise is the possession of such concepts.

We have also shown that students have difficulty in
developing these and that much present day
teaching is based on a theory that does not take
sufficient account of what we know about how
students learn. This then, brings us to the next
section ofthis paper where we look at some theories
of learning and indicate how they become relevant
when we wish to introduce change into medical
education.

(Part II of this article will appear in the April
issue of Postgraduate Medical Journal).
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