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How can we test clinical reasoning?

Cees P M van der Vleuten, David | Newble

Clinicians who teach medical students will acknowledge
the importance of assessing the ability to think critically
about diagnosis and management. In writings on medical
education this process has usually been referred to as
clinical problem-solving or clinical reasoning ability.
Along with clinical skills it is a vital component of clinical
competence,’ and its importance is recognised in major
policy documents about curriculum objectives.*’

Some teachers believe they can accurately assess the
clinical reasoning of their students during ward or
practice attachments and during traditional viva type
examinations. Such confidence is unfounded. For
instance, the typical viva is conducted in an unstructured
and unstandardised fashion, with subjective marking of
performance in just a few clinical cases. Moreover, when
only a few examiners are involved in the assessment there
is much scope for bias. Thus we should not be surprised
that, in terms of sensitivity and specificity, such
examinations are dismally unreliable.

An important aspect of a medical school’s assessment
programme is the measurement of knowledge, and this
can be done efficiently with methods such as the multiple-
choice question (MCQ). The down-side of this strategy is
that many MCQ-type examinations have measured little
more than the ability to reproduce isolated facts; and a
growing awareness of the detrimental effect this may have
on student learning, and on acquisition of clinical
reasoning skills, has encouraged the development of
alternative test formats. In this article we review some of
these developments, discuss the limitations and pitfalls in
the assessment of clinical reasoning, and offer suggestions
for future assessment practice.

Clinical simulations
Work on the assessment of clinical reasoning began in the
1960s and 1970s. At that time clinical reasoning was
perceived as a generic quality—a personal attribute
reflecting the ability to solve problems in the clinical
domain. As such it was thought to be largely independent
of factual knowledge and procedural skills; in other
words, a good problem-solver would be effective in
solving  problems irrespective of the clinical
circumstances. From this perspective clinical reasoning
was akin to a psychological characteristic or personality
trait.

In that era, clinical reasoning was typically measured by
asking students to respond to problems that could be
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presented in standardised format with objective scoring of
answers. Many different types of simulations were
developed, ranging from oral examinations with
structured patient protocols to card games. The most
popular was the patient management problem (PMP),* a
written instrument starting with a description of a patient
problem. The student was required to collect data
sequentially on the history, physical examination, and
investigations. The data were disclosed through various
technical devices such as tabs or invisible ink, and the
student was invited to make diagnostic and management
decisions. Some PMPs were rigid, allowing only a linear
pathway; others permitted branching and alternative
routes—a facility that was enhanced when they were
adapted for the computer.’ The final score was based on
the data choices made and the pathway taken, and was
interpreted as a measure of clinical reasoning ability.

PMPs were introduced into the assessment procedures
of many medical schools and licensing bodies, particularly
in North America. Another written instrument was the
modified essay question.*” The common denominator of
all these techniques was the use of written simulated
patient problems to assess ability at clinical reasoning.

These techniques were well received because of their
realism rather than their proven validity and reliability.
Subsequently, drawbacks emerged that tempered the
original enthusiasm and forced us to explore new
directions.”® Indeed, the experience necessitated a
fundamental reappraisal of the nature of clinical
reasoning.

Difficulties with scoring

To score a PMP, it was first necessary to define the
optimum data-collection strategy and pathway through
the problem. This was achieved by consensus between a
group of doctors experienced in management of the
relevant conditions; but reaching this consensus was not
easy because the doctors were found to collect different
amounts of information and to use different pathways.
Matters became worse with the introduction of more
realistic and complex simulations. Numerous weighting
schemes were developed to accommodate such difficulties
and component scores were computed to reflect the
proficiency, efficiency, and thoroughness of the
performance. Surprisingly, these component scores
correlated very highly and complex methods were no
better than scores based on simple counts.

Low correlations between PMP scores

The second difficulty with PMPs cast doubts on the
prevailing concept of clinical reasoning. It turned out
that, however calculated, scores on one simulation were
not very predictive for a score on another simulation. The
correlations of scores between PMPs were consistently
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ribozyme containing a group I intron sequence of
Tetrahymena coupled to a 3'-portion of a wild-type RNA
could repair a defective portion of RNA by targeted trans
splicing (figure 4). The mutation of tumour suppressor
genes, such as p53, leads to a loss of control of cellular
proliferation. Perhaps one day we shall be able to restore
normal cellular control by restoring wild-type p53
protein.
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low. If clinical reasoning was a generic ability one would
expect a high correlation. This phenomenon is not unique
to tests of clinical reasoning: it applies to other aspects of
clinical competence and has become known as case or
content specificity.® In essence it is saying that the ability
to deal effectively with one clinical situation does not
guarantee that one can deal effectively with another—an
observation that will hardly surprise the honest medical
practitioner. Unfortunately it has caused major practical
difficulties for those who assess students: it means that
any examination based on a single clinical problem or a
small number of problems will yield an unstable or
irreproducible score that cannot be relied upon for
pass/fail decisions. Assessments with complex simulations
demand long and impractical examinations with perhaps
more than a day of testing time.

High correlations between reasoning tests and
knowledge tests

The third difficulty arose when a very high correlation
was seen between scores of clinical-reasoning tests and
those of knowledge tests. Again this casts doubt on the
notion of clinical reasoning as an independent construct,
reinforcing the view that clinical reasoning depends
heavily on a relevant knowledge base.

Performance of experienced versus inexperienced
practitioners

We might expect that, in a valid test of clinical reasoning,
experienced doctors would outperform inexperienced
medical students. With PMPs there was hardly any
difference—indeed, students sometimes scored better.

New concepts in clinical reasoning

Much research has been done on the different mental
processes of novices (eg, medical students) and experts
(eg, experienced clinicians) in tackling a problem.»! A
few key points can be made. Firstly, expert reasoning
seems to be strongly connected to knowledge. However, it
is not simply the knowledge but the way the knowledge is
stored, retrieved, and used that distinguishes the expert
from the novice. The expert clinician accumulates
knowledge in the context of concrete medical problems—
a process that enhances the chance of effective retrieval.
With experience, the need for a reasoning process
diminishes as the mental processes become automated
into patterns or “scripts”. The process becomes highly
efficient and effective. Professional expertise thus
develops as a transition from a conceptually high and
rational knowledge base (acquired from educational
experience) to a non-analytical ability to recognise and
handle familiar clinical situations (acquired from
extensive clinical experience). Unfortunately, expertise is
not easily transferable from one context to another, being
clinically specific. One effect of this is evident in real life:
highly specialised practitioners tend to refer problems
outside their area of expertise more readily and more
frequently that those with a broader practice base.

This theoretical framework offers an explanation for
some of the disappointments experienced in the
development of generic tests of clinical reasoning. It is
now obvious why we cannot measure clinical reasoning
by assessing performance, in however detailed a fashion,
on a single case or problem. Relevant medical knowledge
and previous experience play a central role in successful
clinical problem-solving, and this naturally varies from

case to case. The thinking processes of an experienced
doctor are qualitatively different from those of a student.
Thus, we should not be surprised that traditional
simulations, which usually reward thoroughness rather
than speed and quality of responses, give students an
advantage over experienced clinicians.

New developments in assesment

When discussing the assessment of clinical reasoning we
should not neglect the substantial developments in testing
of clinical competence for certification and
recertification.’? What we have said about the content
specificity of simulations applies equally to clinical
examinations, and in many such examinations the
traditional long and short case vivas are now being
replaced or supplemented by the Objective Structured
Clinical Examination (OSCE). The OSCE not only
increases the sample of skills tested in a limited time but
also reduces bias and improves reliability.

Clinical reasoning tests such as PMPs and the long
cases were used widely because they seemed to represent
what happens in real life. Now the long case has been, or
should have been, abandoned on account of the small,
non-standardised, and unrepresentative sample of student
behaviour that is observed. The PMP has largely been
abandoned because of similar drawbacks, for which the
evidence has been more readily accepted. Just as the
OSCE has provided a better solution to the drawbacks of
traditional clinical examination, more efficient writing
formats have been developed to replace the PMP.> An
example has been the “key features” approach.” Such
methods are based on the assertion that successful
handling of a clinical case depends on a few critical
elements. For instance, diagnosis in a patient with chest
pain or transient loss of consciousness is more likely to
depend on eliciting and evaluating key elements of the
history than on physical examination findings. When
testing students on their problem-solving skills in these
conditions one would focus on such key pieces of
information. This saves valuable testing time and allows
more conditions to be assessed in a fixed period, thus
lessening the hazards of content specificity.

The finding of high correlations between clinical
reasoning tests and knowledge tests has challenged the
notion that test format dictates what is being measured.
For example, a common belief is that the writing of an
essay demands higher level mental processes than does an
MCQ. In reality many essay-type tests measure little more
than the recall of factual knowledge, whereas a well
constructed MCQ may demand a great deal of analytical
thinking. In other words, the inherent measurement
characteristics of test methods are less of an obstacle than
they once seemed.* When developing an assessment
procedure one should concentrate primarily on defining
the task to be posed to the students (eg, the sample of
relevant cases with which they should be familiar).'s The
response format is of secondary importance.

For a long time it has been obvious that examinations
have enormous impact on what students learn and how
they go about their learning. Very little attention has been
paid to this issue in practice; for instance, over-use of
MCQ-type examinations that elicit recall of isolated facts
has encouraged rote learning at the expense of an
understanding of the subject material and its application
in the clinic. Examinations define the curriculum, often in
a way that is not intended by the academic staff.’* The
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lesson is that, if we wish students to develop effective
clinical reasoning skills, we must devise examinations that
reflect this intent.

implications

How then should we go about assessing clinical
reasoning? Although we have no single instrument to
measure this aspect of competence we have learned much
about the process of clinical reasoning and how to test it.
The state of the art resembles that of many aspects of
medical care: as medical practitioners we do not withhold
an effective treatment because it falls short of providing
instant and permanent cure; as medical teachers, we
should be prepared to introduce new assessment methods
when they are proven superior to those currently in use.

Here are a few suggestions as to how we might begin
this process. Test material used for the assessment of
clinical reasoning should be as realistic as possible; for
example, question-stems requiring interpretation of
information from the history could be written in the
words of the patient, or we could use this morning’s
surgery hour as a source. Since knowledge and reasoning
are closely linked we should not be afraid to test
knowledge, but the challenge is to test it in a way that
requires application to a concrete clinical situation. A
simple check would be to see whether the test question
can be answered correctly without the clinical details.
Why not allow students to bring their books—
remembering that in real life doctors frequently consult
colleagues or books to improve the quality of their
diagnosis and management?

Those who devise examinations should abandon their
preoccupation with test formats and methods and pay
more attention to content. Essentially all methods allow
assessment of clinical reasoning. Whatever the format, the
test material should focus on important clinical decisions,
preferably requiring the student to weigh probabilities or
decide upon actions. Assessments must clearly be based
on large numbers of case scenarios. For high-stake
examinations such as finals, several hours of testing time
are required for fair decisions. Lastly, we should monitor
the influence of our examinations upon student learning,
checking assiduously that the content reflects the
objectives of the curriculum. In such a way we will ensure

that the dog of education is no longer wagged by the tail
of assessment.
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