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Abstract: Although assessing clinical reasoning is almost 
universally considered central to medical education it is not 
a straightforward issue. In the past decades, our insights 
into clinical reasoning as a phenomenon, and conse-
quently the best ways to assess it, have undergone signifi-
cant changes. In this article, we describe how the interplay 
between fundamental research, practical applications, and 
evaluative research has pushed the evolution of our think-
ing and our practices in assessing clinical reasoning.
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Introduction
The ability to make safe and accurate clinical decisions 
is the bedrock of a competent health care professional. It 
is, therefore, fair to claim that the development of clini-
cal reasoning is seen as central to health profession edu-
cation. Yet, teaching and assessing clinical reasoning 
remain vexing problems. The particularly problematic 
domain of assessment is further complicated by the chal-
lenge of addressing poor clinical reasoning, which is often 
associated with diagnostic error [1, 2].

The complexity of assessment of clinical reason-
ing is evidenced by the lack of “magic bullet.” Yet to be 
developed is a “revolutionary” new method or, at least, a 
method, which renders all others obsolete. This is not at 
all surprising. Young et al. [3] recently published a com-
prehensive literature review in which they collated various 
perspectives about what clinical reasoning entails. This 

review demonstrated a wide variety of perceptions about 
clinical reasoning, defining it as a behavior, a process, an 
ability, the outcome of the context, and an outcome as 
well as a process.

While attempts have been made to develop methods 
using validity evidence to assess clinical reasoning, not 
all have been successful. They have, however, made 
important contributions to the development of our current 
understanding of the concept of clinical reasoning and 
what happens when it goes awry, increasing the likeli-
hood of medical error [4].. In this paper, we describe how 
this development occurred from our own perspective. In 
our view, assessment of clinical reasoning has moved 
from a linear, predictable, and quantitative measurement 
perspective, to a complex, dynamic situation-specific and 
qualitative narrative perspective. We do not claim to report 
a complete history, nor do we suggest that this is the result 
of a deliberate, systematic literature review. Instead, this 
paper reflects our current thinking, and documents our 
meaning- and sense-making about clinical reasoning.

A first major development in the 1960s adopted a prag-
matic approach to designing an assessment that sought 
to mimic real-world clinical practice. This approach was 
called the patient management problem (PMP) [5] and was 
essentially a paper-based or computerized simulation of 
an actual patient case. The candidate was presented with 
the initial complaint of a patient case and subsequently 
worked toward a diagnosis and management plan. This 
was achieved by, for example, asking history questions, 
performing physical examinations, and ordering labora-
tory or radiographic tests as needed. Although authentic 
in their design, and becoming increasingly so with com-
puterization (i.e. computer-based simulations), there were 
three main concerns with this approach, from an assess-
ment point of view [4].

Challenge 1: problem-solving as 
idiosyncratic and individual

The first challenge arose when expert panels were asked to 
provide scores for all the decision points in the simulation 

*Corresponding author: Lambert W.T. Schuwirth, MD, PhD, Prideaux 
Centre for Research in Health Professions Education, Flinders 
University, GPO Box, 2100 Adelaide, South Australia 5001, Australia, 
E-mail: lambert.schuwirth@flinders.edu.au 
Steven J. Durning: Uniformed Services University, Bethesda, MD, USA, 
E-mail: steven.durning@usuhs.edu
Svetlana M. King: Prideaux Centre for Research in Health Professions 
Education, Flinders University, Adelaide, South Australia, Australia, 
E-mail: svetlana.king@flinders.edu.au

Diagnosis 2020; 7(3): 191–196

Published online March 18, 2020

https://doi.org/10.1515/dx-2019-0096
mailto:lambert.schuwirth@flinders.edu.au


or paper case. These scores, which would identify whether 
a decision was good or poor, were used in the process of 
calculating a final clinical reasoning score. In so doing, 
it became clear that experts disagreed considerably about 
the value of certain decisions in the process. Indeed, and 
consistent with the family of theories discussed in this 
edition, these experts did not merely disagree on how 
many points to attribute to each decision, but also on the 
optimal pathway through the simulation [4].

From a cognitive psychological perspective, this 
“expert idiosyncrasy” is understandable. One of the 
more popular cognitive psychology theories that focuses 
on expertise development and problem-solving ability 
is script theory [6, 7]. Essentially, this theory claims that 
the development of clinical problem-solving expertise 
occurs through the creation of increasingly elaborate 
problem-solving (or illness) scripts. The process begins 
by collecting “islets” of isolated factual knowledge, which 
gradually connect to form semantic networks [8]. Gradu-
ally, the physician aggregates these semantic networks 
into illness scripts. These scripts enable the expert to 
quickly recognize and connect a patient problem with 
possible solutions, for example, “This is a typical XXX 
patient.” As physicians develop greater expertise, these 
illness scripts are enriched with contextual features, 
which extend beyond the content needed to arrive at a rea-
sonable diagnostic and management plan. This allows the 
expert to recognize – almost effortlessly – the problem as 
a gestalt (or whole) [6]. From this theory, it is understand-
able that high-level illness scripts evolve as a result of an 
individual’s specific experiences in connection with his/
her specific background knowledge. Because of this, it is, 
therefore, logical to assume that when an expert is asked 
to unpack this highly aggregated script, s/he will do so in 
a highly individual, idiosyncratic way. So, from an illness 
script theory perspective, understanding the development 
of clinical problem-solving expertise helps to explain why 
long, branched scenarios were an ineffective approach to 
the assessment of clinical reasoning.

Challenge 2: domain specificity

The second challenge–domain specificity – relates to 
the first. Successful clinical reasoning assumes that the 
physician has a good, relevant working knowledge as 
a prerequisite [9–11]. Herein lies the problem. One can 
be very knowledgeable in one domain and ignorant in 
another; hence, knowledge is “domain specific.” Because 
knowledge is both domain specific and a prerequisite 
for successful clinical reasoning, the process of clinical 

reasoning is also domain specific, leading to the phenom-
enon of “content specificity” [12]. Hence, the way in which 
a candidate reasons through one problem is a poor predic-
tor of the way s/he reasons through another problem, even 
within the same domain. Studies examining this phenom-
enon identified correlations between cases of 0.1 and 0.2 
[4]. The implication of domain specificity is that large 
numbers of cases are required to produce a sufficiently 
reliable score. Given the elaborate nature of such simula-
tions, lengthy testing times rendered this impracticable 
and unfeasible [4].

Challenge 3: expertise is associated with 
efficiency

When measures were put in place to mitigate idiosyncrasy 
and content specificity concerns, it was found that practic-
ing physicians were generally outperformed by final year 
medicine students and doctors in their first and second 
year post-graduation [13, 14]. From a cognitive psychologi-
cal perspective, this is unsurprising. Expert performance 
is often associated with efficiency due to the formation 
of illness scripts. Consequently, experts generally require 
less information than non-experts and even intermediates 
to identify a correct solution [15, 16]. This finding seriously 
challenged the validity of PMPs because they reward thor-
oughness of information collection, rather than efficiency. 
In this way, experts were essentially punished for their 
expertise.

Clinical problem-solving developments: key 
feature approach and extended matching 
items

Apart from key learnings related to idiosyncrasy, domain 
and content specificity, another important lesson was 
derived from this: authenticity or fidelity is not the same 
as validity [4]. Of course, this was not a new insight as 
construct validity theory already indicated that what 
looks valid by observation does not necessarily need to 
have construct validity [17, 18]. This distinction is impor-
tant because of its application to simulation, and there-
fore, any modern virtual reality attempt to assess clinical 
reasoning. If the problems surrounding the assessment 
of clinical reasoning are not about lack of authenticity, 
virtual reality simulations are not the solution.

In the late 1980s and early 1990s, in response to 
the three challenges described above, two approaches 
were developed to assess clinical reasoning: key 
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feature approach and extended matching items. These 
approaches are similar in that they both use short cases 
and only require a small number of essential decisions 
to be made in relation to the case. In key feature assess-
ment, short case presentations are coupled with a few 
questions aimed at essential decisions [19, 20]. Formats 
for these questions vary and may include open-ended and 
multiple-choice questions [21–23]. By keeping cases short 
and only asking a limited number of questions per case, 
a wide variety of problems can be explored per hour of 
testing time [24].

Extended matching items differ slightly in that they 
begin with the presentation of possible answers, together 
with a series of short cases (i.e. vignettes). The aim of this 
approach is to link one of the answers with each vignette 
[25]. For example, vignettes may be patient cases with 
a series of likely diagnoses from which to choose from. 
As with the key feature approach, extended matching 
uses short vignettes to enable the assessment of multi-
ple problems per hour of testing time. These approaches 
were found to be successful in mitigating issues related 
to domain specificity, idiosyncrasy, and the intermediate 
effect [22, 25].

Although these two approaches were successful in 
addressing what they purported to achieve, they did 
not satisfy all components of the assessment of clini-
cal reasoning. While both methods assess clinical deci-
sion making (with its focus on the final decision), they 
do not fully assess clinical reasoning (which focuses on 
the process and the decision). Although clinical decision 
making is generally seen as a pivotal component of clini-
cal expertise, the challenge remained to develop assess-
ment methods that would capture the thought processes 
behind the decision, to illuminate reasoning and error. An 
interesting development in this direction was a script con-
cordance test [26, 27].

The script concordance test

In the script concordance test item, a very short vignette is 
presented in combination with a suggestion for a hypoth-
esis (e.g. in a patient with symptoms A, B, and C, you are 
considering diagnosis X). An additional finding is pre-
sented, and the candidate is asked whether this finding 
makes the hypothesis more or less likely. The answer key 
and subsequent, weighted, scores are determined by the 
responses of a panel of experts [26, 27]. This test approach 
is accepted for its recognition of, and allowance for, can-
didates’ own idiosyncratic patterns or “scripts,” which is 
central to the illness script theory [28].

From an illness script theory perspective and our 
understanding of the idiosyncrasy of clinical reasoning, 
we may find it defensible to claim that for some, a certain 
finding makes the hypothesis more likely, and for others, 
less likely. This, however, is contentious. Some argue that 
this idiosyncrasy cannot be the case; in other words, a 
certain finding in a given context could result in either a 
hypothesis being more or less likely, but not both [29]. This 
paradox seems to be the result of the scoring approach 
used in the script concordance test. The stimulus (i.e. the 
short case and hypothesis) operates under the assump-
tion that illness scripts are idiosyncratic, and there is an 
acceptable level of diversity. The scoring system operates 
under the assumption that individuals’ illness scripts 
must be concordant with the average of a group of experts. 
Highlighting this paradox is essential in our explanation 
of further developments about the assessment of clinical 
reasoning.

To further explore this paradox, it is helpful to make 
another distinction between diagnostic decision making 
and clinical reasoning. The literature suggests that diag-
nostic decision making is not the same as other aspects of 
decision making and reasoning and is likely to be prone to 
different types of errors [1]. Klein [30] argued that in order 
to better understand error in naturalistic decision making, 
a distinction between the quality of the decision-making 
process and the quality of the outcomes is important. If we 
make this distinction, diagnostic decision making is gen-
erally treated more as a “convergent” process involving 
a broad collection of information that is ultimately sum-
marized into one (or two) best solutions. This is reflected 
in the diagnostic process, in which all available infor-
mation (e.g. history, physical examination, laboratory 
results) is summarized into one diagnostic classification. 
For assessment, this process is then, logically, relatively 
straightforward, as the stimulus and a correct response 
can be pre-determined. In contrast to diagnostic decision 
making, clinical reasoning can often involve the concur-
rent identification of multiple, “good” solutions. This 
process is then likely to be better understood as a non-
linear (often complex), divergent, and, to a certain extent, 
unpredictable process.

Clinical reasoning and situational awareness

Complex processes are not necessarily difficult; for 
example, history taking could be considered a complex 
process. Prior to a history taking, there is no way to predict 
what will be said at a certain point in time (e.g. 4 min and 
15  s into the conversation). This is because the ensuing 

Schuwirth et al.: Assessment of clinical reasoning 193



conversation is the result of myriads of interactions, 
both verbal and non-verbal, which are highlighted in the 
family of theories in this special edition. Yet, most clini-
cians typically manage this complexity without encoun-
tering any major problems. This example demonstrates 
that, although we might accept that there are multiple, 
concurrent, “good” solutions, it is also not a case of “any-
thing goes” [31]. Rather, there are boundaries between 
acceptable and unacceptable actions and utterances [32, 
33]. These boundaries may not be clear-cut or even pre-
defined. Rather, they are fuzzy and can evolve or change 
during the course of the conversation. Consequently, it 
is important to utilize a range of strategies (i.e. actions 
and utterances) to flexibly deal with the interaction at 
any given point in time. Selecting and implementing an 
optimal strategy at every moment requires “situation 
awareness” – being mindful and responsive to what is 
effective and ineffective, and agilely moving between 
strategies. This (hopefully intuitive) understanding of 
how to navigate complexity is readily transferable to our 
understanding of clinical reasoning [34].

From this point of view, one could argue that clini-
cal reasoning occurs as a narrative; either as an internal 
dialogue, or between the physician and others (e.g. the 
patient, colleagues, the examiner, additional staff). Con-
sequently, the distinction between a good/poor clinical 
reasoner does not lie merely in the identification of the 
single best solution, but rather, the extent to which s/he 
can agilely utilize a repertoire of strategies and demo-
nstrate situation awareness to convey his/her message. 
From a clinical reasoning assessment perspective, this 
means that the assessment must first establish whether 
the physician oversteps boundaries (e.g. utilizing incor-
rect or untrue pathophysiological explanations). Second, 
the physician’s capacity to flexibly explain the clinical 
situation from various viewpoints (and combine these 
perspectives) must be assessed (e.g. the ability to explain 
influenza from public health, infectious disease, immu-
nological, and microbial perspectives, etc.). Finally, it is 
important to assess the physician’s ability to adapt his/
her reasoning process in the moment, to connect with the 
other communication partner(s) present in the encounter 
(be it the patient, patient’s family, examiner, or colleague).

Clinical reasoning and situativity theory

The features outlined above, and particularly the situa-
tion-specific nature of clinical reasoning, has given rise 
to a final perspective on clinical reasoning; a social cog-
nitive family of theories often referred to as “situativity 

theory” [35]. This family of theories suggests that clinical 
reasoning occurs in the moment and, therefore, should 
only be assessed in the “here-and-now.” For example, 
ecological psychology emphasizes that each situation pro-
vides “affordances” (i.e. opportunities for action) to the 
people – the actors – in the situation who, in turn, have 
effectivities (i.e. skills and abilities to act) [34, 36]. Affor-
dances indicate what the situation enables and disallows 
the actor(s) to do. Effectivities relate to what the actor(s) 
is/are able and unable to do with the given situation. For 
example, the information that the patient is willing to 
share during history taking is an affordance that the clini-
cian can use in the clinical reasoning process. Informa-
tion that the patient does not share does not contribute 
to the affordances. The extent to which the clinician can, 
for example, record and remember patient information 
and make sense of that information in relation to his/her 
prior knowledge constitutes the effectivities. From a situ-
ativity perspective, good clinical reasoning is, therefore, 
the continual and purposeful alignment of effectivities 
and affordances. From this perspective, assessing clinical 
reasoning still requires direct human observation. This 
is because it involves constant evaluation of whether the 
physician’s utterances and actions remain within accept-
able boundaries, are sufficiently varied, and adequately 
agile during the interaction.

The role of human judgment in assessment

Human judgment has long been discarded in assessment 
as being too subjective and unreliable. We have now, 
however, come to realize that human judgment is inte-
gral to the assessment of clinical reasoning and error, as 
for many other aspects of medical competence [37]. This 
is not to say that we have returned to the unstructured, 
often biased, bedside assessment of clinical reasoning 
of 60 years ago. On the contrary, we have learned much 
about the need for broad sampling [38–40] and the factors 
to address and avoid in direct observation- and workplace-
based assessment [41, 42].

Indeed, literature is emerging, which helps to 
provide us with a better understanding of the role of 
expert human judgment in the assessment of clinical rea-
soning and error [37, 43–46]. We have come to realize that 
clinical reasoning and error cannot be predefined and 
“objectively” measured but, rather, involve the creation 
of a shared subjectivity. Creating this shared subjectivity 
requires an understanding of narratives (or stories), and 
this is a focus of current research. Studies, which explore 
the nature of human decision making in assessment have 
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adopted script theory from clinical decision making to 
view assessment as a “diagnostic” process [47–49]. Other 
studies explore the value of different perspectives on the 
same reasoning process. Traditional perspectives suggest 
that one view may be more correct than another, adopt-
ing the assumption that there is one single truth. From 
the perspective that there might be concurrent, multiple, 
good solutions, it is important to understand how differ-
ent views contribute to our understanding of clinical rea-
soning as a multifaceted concept. Research by Gingerich 
et al. [37] recognizes this. Another line of research seeks 
to understand how narratives contribute to judgment 
and decision making – the narratives that assessors use 
and how assessors evaluate candidates’ narratives to 
judge the quality of their clinical reasoning [37, 43, 49]. 
Finally, another line of inquiry has explored circum-
stances surrounding “context specificity” – a situation in 
which a physician arrives at two different diagnoses after 
seeing two patients present with identical symptomatol-
ogy. This is clearly a source of unwanted variance and 
error in health care. This research is seeking to unveil the 
unique affordances and effectivities that physicians use 
in a clinical situation, the findings of which will assist 
both our teaching and assessment of clinical reasoning 
[50–52].

Conclusions
In summary, the literature in recent decades has helped 
to progress our understanding of clinical reasoning 
and its assessment in the context of health professions 
education. In our view, assessment of clinical reason-
ing has transitioned from an endeavor designed to 
capture a linear, predictable process with instruments 
that predominantly collect quantitative measurements, 
to a view of clinical reasoning as a complex, interactive 
process that occurs in dynamic contexts and which is 
situation and context specific. In this paper, we have 
sought to explain why we see this change as underly-
ing the current drive to include qualitative narrative 
perspectives. This change is neither small nor insignifi-
cant. We believe these developments offer one of few 
instances wherein the term “paradigm shift” is appli-
cable. From a research perspective, it seems as though 
this shift is already occurring. It is, however, likely to 
take time before current scientific thinking becomes 
ensconced in practical application. Effective knowledge 
translation (or knowledge mobilization) activities will 
play an essential role in achieving this.
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