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Clinical reasoning (CR) is considered to foster clinical practice and competence.
However, very few faculty development programs are available that can enhance the
faculty’s expertize in this innovative educational strategy. This study aims at elaborating
the core concepts of teaching and assessing CR that can equip medical faculty with the
desired knowledge and competence. The databases of ISI web of knowledge, MEDLINE,
the Cochrane Library, and EBSCO were searched for the full-text English-language articles
published during 2000 to 2015 using Medical Subject Headings (MeSH) keywords “Clinical
reasoning” AND “Meta-cognitive” OR “Flipped classroom” OR “Work-place based
assessment” OR “Clinical competence” OR “ Experiential learning” AND “Debrief”. Initial
search showed 771 articles. Further search on the bibliographic list and exclusion of non-
relevant material finalized 58 articles for this systematic review. The body of literature
has shown that teaching CR challenges the learner to manage a given case by data
acquisition, diagnostic solutions, and dual processing of information in an integrated
and cohesive learning environment. Several educational strategies are employed;
metacognition, deliberate practice, experiential learning, and clinical debrief using a
flipped classroom model in a blended learning approach. Due to multi-dimensional and
context-specific characteristics of CR, assessment of this domain is challenging. Several
assessment tools such as multiple choice and extended matching questions, script
concordance test, long case examination, mini-CEX, and portfolios are shown to have the
desired reliability and validity to assess CR skills. Literature has shown an encouraging
trend towards the faculty acquisition of clinical reasoning skills that requires careful
scaffolding of this domain throughout the curriculum. A myriad of instructional strategies
and assessment modalities are used in developing CR skills. Faculty development programs
should train the faculty in enhancing the desired expertize for teaching and assessing CR
skills.
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Flipped classroom; Experiential learning; Debrief; Work-place based assessment.

Clinical reasoning (CR) implies an
organized and analytical strategy that integrates
all relevant information in the quest for the best
diagnosis and therapy for individual patients1. CR
has been defined as “the ability to integrate and
apply different types of knowledge, to weigh
evidence, critically think about arguments and to
reflect upon the process used to arrive at a

diagnosis”2. Academics agree that CR is pragmatic
to its core content and differs from expert opinion
that is a hallmark of evidence-based medicine3. In
CR, the clinical decision making envisages an
individual’s capabilities to imagine all that is
possible and to critically evaluate the likelihood
and significance of one outcome over the other4.
This teaching strategy integrates complex cognitive
process with meaningful interpretation of patients’
problems leading to an effective management plan
for the case under consideration. The acquisition
of CR skills facilitates collaborative learning and
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critical thinking and fosters the ethical domains of
medical professionalism5-6.

Academics have proposed that the skills
of CR must be developed during the early years in
medical training and be further refined during
subsequent years7-8. Literature has shown that
diagnostic errors in medicine may occur in 5-15%
of cases and two-thirds of these are cognitive
errors due to flaws in decision making and
diagnostic reasoning9. Deeper understanding and
meta-cognitive analysis involved in the acquisition
of clinical reasoning skills have the potential of
eliminating cognitive errors. Nevertheless, a body
of literature has argued about the complex nature
of CR due to several pre-requisites10; sound and
content-speciûc knowledge that is organized in
memory as frameworks of symptoms and findings
for a given diagnosis known as instance scripts11,
a range of working solutions for a given clinical
problem and a tolerance for ambiguity12, and
refective understanding of clinical practice13.

Despite its complexity, the knowledge of
how clinicians reason the disease process has
exceptionally advanced but the evolution of faculty
training process that can train the faculty about
how to reason has been limited14. One barrier may
be the limited knowledge translation about CR from
literature to the busy faculty. “Clinical teachers
need to understand their own clinical reasoning
processes as well as be able to convey that
knowledge to their trainees. At the same time, they
need to understand the developmental stages of
clinical reasoning and be able to nurture each
trainee’s own expertise”15. Literature shows a
scarcity of well-structured faculty development
programs that can enhance the faculty’s expertize
about this innovative educational strategy. This
systematic review aims at providing a holistic view
of the teaching pedagogies and assessment tools
in CR with an attempt to bridging the gaps in
knowledge that may help accomplish effective
professional development of the medical faculty.
Study design and methodology

During May 2016, this systematic review
was conducted by searching the databases of ISI
web of knowledge, MEDLINE, the Cochrane
Library, and EBSCO for the full-text English-
language articles published during 2000 to 2015.
This systematic review rigorously followed the
guidelines by Preferred Reporting Items for

Systematic Reviews and Meta-Analyses
(PRISMA)16. Medical Subject Headings (MeSH)
keywords “Clinical reasoning” AND “Meta-
cognitive” OR “Flipped classroom” OR “Work-
place based assessment” OR “Clinical
competence” OR “Experiential learning” AND
“Debrief” were used for literature search. All peer
reviewed review articles including meta-analysis
and systematic reviews and original research
including longitudinal and cross sectional studies
using quantitative/qualitative/ mixed method
studies were included in this search. Main purpose
of this search was aimed at finding the evidence
for best available teaching and assessment tools
for CR. Personal opinions, short communications,
editorials, and conference proceedings were
excluded. Initial search showed 771 articles in the
bibliographic list. Review of bibliographic list of
all retrieved articles was further refined that showed
several non-relevant material such as abstracts,
conference proceedings, letters to editor, and short
communications. These publication categories
were excluded. Finally, 58 articles were selected for
this systematic review. Figure 1 illustrates a flow
diagram that shows the systematic selection of
articles in this search.
Key search findings and thematic analysis of
results

A wealth of literature shows a distinct
trend towards the incorporation of teaching and
assessing CR in medical curricula. The themes
derived from this search are clustered in appropriate
headings and an integrated account about various
dimensions of CR is provided in the later sections
of this article.
The pedagogy of teaching clinical reasoning
Models for teaching clinical reasoning

Traditional CR sessions include a myriad
of strategies that incorporate clinical case
presentations, case based discussions, clinical
problem solving exercises, chart stimulated recall,
and structured case presentations. Several models
for teaching CR have been described, but the two
most popular models of SNAPPS17 and One Minute
Preceptor (OMP)18 are elaborated in Table 1.

The SNAPPS model promotes the
expression of intuitive and analytical thinking and
promotes self-reflection by the learners; whereas
the OMP model motivates the learner to suggest
and justify the diagnosis by applying appropriate
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CR skills. Both SNAPPS and OMP have the
mandatory component of formative assessment of
the learners. During the process of CR, learners
should be encouraged to utilize the given
epidemiological data such as seasonal,
geographical or cultural characteristics of illnesses
that can help them in narrowing down the
diagnosis19. Learners should also prioritize and
shortlist from a range of differential diagnoses in a
given context, emphasizing certain points in favour
and against each diagnosis. They should be able
to demonstrate how they arrived at a particular
conclusion20.

The desired core domains required from
the learners during the acquisition of CR skills
include; Metacognition and reflection where
learners are encouraged to think about what they
could be missing and are given the chance to reflect
on their diagnostic approach21-22, and deliberate
practice that provides “opportunities for repeated
practice, requesting honest feedback on
performance at frequent intervals, maximizing
learning from each case, reflecting on feedback
and errors to improve performance and using
mental practice to support clinical experiences”23.
Thematic case discussions

A typical CR module integrating thematic
case discussion starts with online introduction of
a carefully drafted case script about a disease or a
group of clinical conditions. The script of cases
demand increasingly complex problem solving,
guided by their stage of learning (novice, advanced
beginner, competent and proficient practitioner and
expert)24.  The students are then involved in online
learning and they expand their knowledge-base
by reading the provided online resources. They
may be provided with additional videos, simulated
scenarios and short lectures to complement the

course material. The entire exercise has been
shown to enhance self-direct learning and critical
thinking25. At the end of this week, students will
report to their designated hospitals for the transfer
of their knowledge to a patient in real clinical
environment.
The flipped classroom

The illustrated model is based on the
philosophy of the flipped classroom where learner
is assigned pre-class content for reading and
understanding and then the class time is used for
the application of knowledge in an active learning
environment26. Pre-class content may be short
videos, didactic lectures, course material and may
include animation with narration and text27. Such
teaching approaches employ active and self-
directed learning and lead to positive learning
outcomes28. “The ûipped classroom model has
been described as particularly well suited for
medical education, as the pre- class assignment
can create a framework of core knowledge, and the
active learning exercise can then embed the
knowledge in an interactive, compelling and
engaging format”29. The flipped classroom has
been shown to be a promising platform for making
more efûcient use of students’ time, and for
enhancing their satisfaction with the necessary
didactic learning of the clerkship30.  However, a
study by Missildine et al. conducted on nursing
students randomised to a ûipped classroom
teaching model, showed that the student
satisfaction was lower with the ûipped classroom
model than with didactic teaching strategies31.
The instructional strategies employed during the
teaching of clinical reasoning

CR integrates a range of cognitive
processes where a learner gathers information
about a given case, synthesises that information

Table 1. The SNAPPS and OMP models for teaching clinical reasoning

SNAPPS17 One Minute Preceptor18

Summarise the case Student presents a case
Narrow the differential diagnoses Students is asked to make a diagnosis
Analyse the differentials
Probe the preceptor about uncertainties Students is probed for the diagnosis
Plan patient management Preceptor teaches about;
Select case-related issues for self-study General principles

Principles of management
Key communication skills
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using knowledge-based approaches and then
draws a treatment and management strategy24. The
framework of instructional strategies used in CR
envisages to embed the cognitive principles that
can help promote contextual learning. A brief
account of each instructional strategy is detailed
as under.

Themed case discussion involves a
weekly online introduction of a new theme to the
learners. Each theme contains a group of similar
conditions and will require the learners to study
the provided material, to search for new resources
to explain and consolidate cognition, and to interact
with patients in a given clinical environment32. This
exercise may bring new emerging themes that will
be elaborated and clarified in an integrated manner.
However, the entire discussion and learning
process will revolve around the patient-centred
learning strand, contextualised to the primary
theme. Such meta-cognitive process integrating
enquiry and discussion promotes engagement with
relevance to clinical practice33.

Patient-centered consultation, a key
strand in CR pedagogy,  promotes respect for
patients, enhances communication skills, and
contributes to successful patient management34.
Medical educators have stressed the need to
encourage the learners to adopt a patient-centred
learning approach right from the start of their
clinical exposure35-36. Usherwood et al.  reported
that students’ consulting skills improved during a
general practice based interviewing course and
proposed that embedding such a course in
curriculum would be helpful in enhancing their
clinical competence37.  Nevertheless, the available
body of literature lacks clarity over the precise
definition, the tools for accurate measurement, and
the relationship between patient-centred care and
patient outcomes.

Experiential learning refers to “the
process whereby people individually and in
collaboration with others, engage in direct
encounter and then purposefully react upon,
validate, transform, give personal meaning to and
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Fig. 1. The PRISMA flow diagram showing the step-wise schema for the selection
of studies about teaching and assessing clinical reasoning in this systematic review
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seek to integrate their different ways of knowing”38.
Experiential learning and reflective practice forums
are shown to facilitate the learners’ analysis and
interpretations of their personal and shared
experiences during the clinical encounters39.
During the process of experiential learning, the
learners are left on their own to work out the steps
involved in a specific clinical situation that leads
to improved learning and retention in novices than
a robust guided protocol40.

Clinical debrief is a professional
discussion platform that integrates the experiences
and observations of everyone involved in the
exercise into a cohesive argument41. An effective
debrief is a comprehensive and interactive
conversation that engages the learners’ decisions,
the impact of those decisions, and an outline of
their action plans.

A holistic view of the entire process of
clinical reasoning is illustrated in Figure 2 that
elaborates the gradual engagement of learners in
the learning environment while keeping the context-
specific and integrated nature of the exercise.
Assessing the clinical reasoning skills

The assessment of CR skills is difficult as
these domains are not measurable and academics
have to mainly draw inferences from behaviour42.
Due to the context-specific nature of CR, several
domains need to be assessed using multiple

assessment modalities that can help draw
meaningful and valid interpretations. In addition,
CR skills should be assessed longitudinally
throughout the given module. The taxonomy of
teaching strategies for developing CR skills are
integrated and linked with feedback and reflection,
and its effectiveness can only be materialized if
continuous ongoing formative assessment is in
place43. In contrast to the assessment of other
domains, the standardization of reliability,
feasibility and resource efficacy may appear higher
for CR44.

The modalities that can be employed in
assessing CR skills are described below:
Multiple choice question (MCQ) and extended
matching question (EMQ)

The MCQs can assess wide content areas
and cognitive knowledge across several contexts
in a short time45. The problem solving nature of
MCQs can be enhanced by making them
contextualised and by inserting clinical scenarios.
The EMQs can test reasoning skills by selecting
the correct answer from a menu of context-specific
clinical situations built around a single theme46.
Script concordance test (SCT)

“The SCT is based on the principle that
the steps in CR process can be assessed and
compared to the reasoning ability of a panel of
experts”47. The design of SCT rigorously follows
the possible organizational framework of case
scripts as elaborated by the domain experts. Initially,
an incomplete and vague clinical case script is
presented and the learner is asked about a
diagnostic hypothesis or clinical impression. Later
on, a new information is added in the case script
and then the learner is asked as to how this new
information would affect his initial clinical
judgment.
Long case examination

Long case remains the cornerstone of the
majority of clinical examinations where the
examinee works-up an allotted (unobserved) case
and then presents the same case to the examiner.
Though the long case examination is labor-
intensive and time-consuming, it provides an
opportunity to the examiner to explore the CR
process utilized by the examinee. The reliability of
long case has been shown to be improved by
structuring the examination as in the objective
structured clinical examination48-49. However, the
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Fig. 2. The overlapping phenomenon and staged
application of educational strands that the

learners are gradually immersed during
the acquisition of clinical reasoning skills
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clinical competence of learners can be improved
by understanding their learning styles and
adopting the delivery of instructional strategies in
concordance with their learning styles50-51.

Mini-Clinical Evaluation Exercise (mini-CEX)
The mini-CEX is a component of

workplace based assessment, a group of
assessment tools  that assesses examinee’s
performance in real workplace environment52. The
assessor scores the performance of learner on a
standard scoring sheet (global rating) that contains
items for the assessment of seven core clinical
competencies (medical interviewing, physical exam,
medical professionalism, clinical judgment and
decision-making, medical counseling, organization/
efficacy and overall clinical competence)53. An
immediate and contextual feedback is provided by
the assessor and the scores of clinical judgment
are thought to reflect the level of acquisition of
clinical reasoning skills.
Problem-based scenarios

These scenarios challenge several
dimensions of a case in a staged fashion, each
stage requiring the recording of student reasoning
and application of knowledge till the student
establishes a management plan.
Portfolios

Portfolios are case records developed and
maintained by students illustrating their reflective
and narrative writing. These case logs offer
authentic evidence of learners’ achievements and
can be conveniently used for monitoring and
assessing learners’ academic progress and
competence54. “The assessment of portfolios is a
powerful approach to assessing a range of
curriculum outcomes not easily assessed by other
methods and is worthy of inclusion in the
assessor’s toolkit”54.

All the assessment tools described in the
preceding section have a pitfall in that all such
assessments modes precisely focus on discipline-
specific cognitive skills. The process of reasoning
in diagnosis is predominantly deductive and the
assessment tools rely predominantly on diagnostic
reasoning that ignores the ability of learners to
critique and reflect about the clinical case. This
finding signals the absence of a valid and reliable
gold standard tool to assess such a complex skill
and demand triangulation of assessment methods
to evaluate one or more aspects of the CR process55.

Study limitations
This systematic review has limitation of

being unable to objective assess the effectiveness
of CR skills in improving the clinical competence
of learners. The teaching and assessment
strategies of narrative but conscientious
systematic review can be further endorsed by meta-
analysis that can determine the effectiveness and
impact of CR in health-care practice.
Conclusion and recommendations

The available data envisages the
potential role of clinical reasoning in empowering
the learners from being collectors and reporters of
information to being interpreters of knowledge.
Several educational strategies are used during the
learners’ acquisition of CR skills; exposure to
clinical situations, activation of prior knowledge,
development of case scripts, consolidation with
experts’ opinions to clinch the most logical
diagnosis, encouraging learners to prioritize
differential diagnoses, usage of online and face-
to-face learning environment, facilitating reflection,
metacognition, and deliberate practice.
Assessment of clinical reasoning skills should be
done throughout the training course in diverse
settings and several assessment modes should be
used for a holistic evaluation. However, all the
suggested assessment modalities primarily focus
on diagnostic reasoning that overlooks the
student’s ability of critical thinking. Further
evidence based research is needed to develop a
gold standard assessment tool that can objectively
assess all aspects of CR skills.
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