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Abstract

Objectives: Clinical reasoning (CR) is important in
health professions, because it ensures patient safety and
decreases morbidity. CR should be introduced early in
medical school. Health educators play a major role in
advocating for the use of CR among students; however,
educators themselves can be a barrier to the incorpora-
tion of CR; consequently, CR training sessions for edu-
cators have been proposed as a potential solution. This
scoping review was conducted to highlight studies on CR
training among health educators.

Methods: A scoping review was performed to identify
studies on CR training sessions for health educators.
PubMed, SciVerse Scopus, Web of Science Core Collec-
tion, EBSCO Medline Complete and ERIC databases
were searched with terms including clinical reasoning,
diagnostic reasoning, teacher and trainer, to identify ar-
ticles published between 1991 and 2021.

Results: The initial search yielded 6587 articles; after
careful selection, n = 12 articles were included in this
scoping review. Most CR training sessions were in the
medical field, were conducted in North America, and
involved clinical educators. The sessions focused on the
fundamentals and steps of CR; biases and debiasing
strategies; and learners’ difficulties with various teaching
formats, such as didactic presentations, facilitated small
group sessions with case discussions, roleplay, and use of
tools and a mobile application. Educators and students
had positive perceptions regarding the conduct and
effectiveness of the training sessions.

Conclusions: These training sessions were rated highly;
however, longitudinal feedback regarding the application
of learnt CR teaching strategies is necessary.
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Introduction

Clinical reasoning (CR) has been shown to be an impor-
tant process in which a correct diagnosis and treatment plan
are obtained after various problem-solving steps. However,
CR has many facets, and the current literature contains
differing views regarding the definition of CR.' For the
purpose of this scoping review, CR is defined as a skill,
process or outcome in which healthcare providers diagnose
and treat patients by observing, collecting and interpreting
relevant clinical data.” Five clinical reasoning education
domains were defined by Cooper et al. in 2021°: CR
concepts; history taking and physical examination;
choosing and interpreting diagnostic tests; problem
identification and management; and shared decision-making.

In CR, thorough history taking, physical examination
and investigations are repeated until a sound diagnosis and
management plan is made according to patients’ com-
plaints.4 CR is of interest to many health educators, because
an inability to apply CR in diagnosing a patient’s condition
may lead to diagnostic error, which has been recognized to
cause preventable harm to patients worldwide.” These
errors are due primarily to cognitive failures, such as
incorrect synthesis of information from patients’ history,
physical examination and investigation findings.°

CR is used in day-to-day patient encounters by personnel
with experience ranging from novice (e.g., medical students)
to expert (e.g., clinical consultants). However, medical stu-
dents and clinical consultants use differing approaches to
CR. According to dual process theory (DPT), non-analytical
(type 1) and analytical (type 2) approaches to CR have been
widely discussed in studies.””” The type 1 approach to CR is
based on intuition or pattern recognition, in which
unconscious comparisons are made with past examples and
experiences; this approach is widely used by experts or
educators.'’ In contrast, in the type 2 approach, careful
analysis of the relationships among signs and symptoms,
and physical examination and laboratory findings is
performed to determine a diagnosis.” The type 2 approach,
also known as a hypothetico-deductive approach, is usually
used by inexperienced personnello and novice medical
students. Experts or educators have flexibility to alternate
between these approaches until a sound diagnosis is made,
particularly for complex cases. However, the relevant
cognitive processes occurring in the minds of the educators
are not directly communicated to medical students. Unless
these processes are verbally explained in detail, medical
students will be unable to grasp the cognitive approach
used by educators.!!  Because medical students are
considered novice to the CR process, educators play crucial
roles in training students to reason competently and
preparing them for the working environment.

In advocating for CR teaching and learning, the barriers
to CR must be addressed. Because CR itself is complex and

multidimensional, its intrinsic nature has been demonstrated
to be a barrier. A lack of knowledge transfer and application
from pre-clinical to clinical students, as well as limited op-
portunities to practice CR, are several identified environ-
mental barriers. In addition educators themselves have been
demonstrated to be a barrier, because they may lack
awareness of their own CR process and consequently provide
insufficient constructive feedback to students.'”

Although the medical community agrees on the impor-
tance of CR, surveys by Rencic et al. in 2017" and
Kononowicz et al. in 2020'* have indicated that most
respondents’ institutions lack a longitudinal CR curriculum
and qualified faculty to teach CR. Most educators in
medical schools have no formal training in teaching'® and
have developed their teaching skills informally through
personal experience. In addition to their teaching duties,
educators are responsible for patient care, research and
administrative work, which account for a large proportion
of their schedule.'” Given the multiple roles played by
educators and their hectic schedules, introducing CR as a
separate training session may be beneficial to help
educators better understand CR. For educators to teach
CR, they must first understand what CR is, what to teach
and how to teach it.

Provision of training sessions imbued with CR concepts
and strategies would help educators become more aware of
the concepts and educational strategies of CR and implement
them in teaching. This scoping review is aimed at high-
lighting studies on the conduct of educator training session in
CR.

Materials and Methods
Methods

In addressing studies on CR training sessions for health
educators, we performed a scoping review to identify the
type, extent and nature of available evidence. To do so, we
referred to the frameworks of Arksey and O’Malley, 2005'°
and Levac et al., 2010'7 which consist of the following
stages: (1) identification of research questions; (2)
identification of relevant studies; (3) study selection; (4)
charting of the data; and 5) collation, summarization and
reporting of the results.

Identification of research questions

This scoping review was aimed at answering the following
main research question: what is the nature of the CR training
sessions for undergraduate health profession educators?
Several secondary research questions were subsequently
identified through team discussion:

e RQI: Who are the participants in CR training sessions for
undergraduate health profession educators?

e RQ2: What are the learning outcomes of CR training
sessions for undergraduate health profession educators?

e RQ3: What are the methods and formats of CR training
sessions for undergraduate health profession educators?

e RQ4: What is the feedback regarding CR training sessions
for undergraduate health profession educators?
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In deciding on these research questions, we sought to
understand the demographics and background of educators
in CR training sessions (RQ1). We also sought to identify the
aims and learning outcomes; how training sessions are con-
ducted; which aspects of CR are included; and the educators’
feedback regarding these training sessions (RQs 2—4).

Identification of relevant studies

The following electronic databases and search engines
were used in May 2022: PubMed, SciVerse Scopus, Web of
Science Core Collection and EBSCO Medline Complete and
Education Resources Information Center (ERIC). Search
terms regarding clinical reasoning and diagnostic reasoning,
combined with trainers and teachers were used to search the
abstracts, titles and keyword sections of the articles in each
database and search engine. The major search strings were as
follows: (“clinical reasoning”) OR (“diagnostic reasoning’)
AND (“teach*”) AND (“train*”; Appendix A). The
reference list of selected studies was also searched to
identify any potential related references.

Study selection

The database searching was performed according to the
following set of predetermined inclusion and exclusion
criteria:

(1) Articles published between 1st January 1991 and 31st
December 2021

(2) Original articles in peer-reviewed journals

(3) Full-text articles in the English language

(4) Original articles on conducting CR training session for
educators.

The starting year of 1991 was chosen because studies us-
ing a clinical presentation-based curricular model, according
to the principle of encouraging students to engage in schema
and inductive reasoning, began to be published that year.18
The search results from the databases were exported to the
EndNote 20 bibliographic manager for compilation.
Duplicate citations were removed, and the remaining
citations’ titles and abstracts were screened for their
relevance according to the predetermined inclusion criteria
and relevant keywords (clinical reasoning/diagnostic
reasoning/teacher/trainer). The full text of the remaining
articles was then examined, and the chosen articles were
compiled for a data extraction process. Any discrepancies
in the selection of articles were resolved by discussion
between authors.

Charting the data

We created an Excel file in which the related information
from the selected articles was charted. The file contained
variables such as general information (date of publication,
authors and authors’ institutions) and information on the
CR training sessions for educators (learning objectives,
participants, duration, content, format and other aspects).
The first author conducted the initial analysis identifying the
necessary variables from the selected studies, and input them

into the Excel file, which was then reviewed by the second
author. Any discrepancies were resolved via discussion be-
tween the authors.

Collation, summarization and reporting of the results

The Excel spreadsheets were compiled, and the extracted
data were summarized according to the identified research
questions, and are reported in the results section. The data
were categorized according to the year of publication;
country of origin of the research; participants; learning
outcomes; and training session conduct, content and feed-
back. The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for scoping reviews (PRISMA-
ScR guidelines) were followed for reporting results in this
scoping review.

Results

The literature search in online databases yielded 6587
potentially relevant articles. After removal of duplicates;
screening of titles and abstracts; and reading through these
articles, we identified only 12 articles meeting all inclusion
criteria, which were included in this scoping review
(Figure 1).

Characteristics of the CR training sessions for
undergraduate health profession educators (RQ1I)

From the selected articles, the first two reported CR
training sessions for undergraduate health profession edu-
cators were published in 2011; subsequently, ten articles were
published between 2013 and 2021. Researchers from North
America (United States and Canada) published most the
articles (75%, n = 9), and researchers from Australia,
Taiwan and South Africa published one article each. Most
articles (75%, n = 9) were in the field of medicine, and the
remainder were from nursing and other health professions
(physical therapy, occupational therapy, audiology, and
speech and language therapy; Table 1). Most training
sessions (91.6%, n = 11) were designed and developed for
educators teaching students in the clinical years, whereas
only one training session was designed and developed for
educators teaching students in the clinical and pre-clinical
years.

CR training session for undergraduate health profession
educators—objectives, content, format and feedback (RQs
2,3 and 4)

Training session types and learning outcomes

The CR training sessions for the undergraduate healthcare
profession were categorized into sessions to train and guide
educators regarding the domains of CR education,'” >’ and
sessions to guide educators in how to use a newly developed
tool”®?’ or mobile applicationm to facilitate CR education.
These sessions were conducted either as stand-alone ses-
sions”' " or as an independent topic in a series of faculty
development programs.w‘z() These training sessions had
similar aims of guiding and training educators in CR to
empower them in their teaching. Specifically, these training
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Figure 1: Flowchart of the article selection process.

Table 1: Number of articles reporting on CR training sessions
for educators, according to health professionals’ fields.

Number of articles reporting
on CR training sessions

Health professionals’ field

Medicine 9
Nursing 1
Other (physical therapy, 2

occupational therapy,
audiology and speech and
language therapy)

sessions were aimed at providing guidance in the cognitive
22,2527,

steps and CR framework”! ; diagnostic error and
bias24; and identification of learners with CR difficulties.”>’

Content

For educators to be able to discuss and gain a uniform
understanding of CR, these training sessions used terminol-
ogy commonly described in CR studies. The content of the
training sessions reported in this scoping review included
cognitive theories in CR; steps or cognitive process in CR;
educational strategies in applying steps in CR; cognitive er-
rors and bias in CR; and CR problems among learners. For

training sessions on the use of specifically developed tools or
a mobile application, beyond the introduction of cognitive
theory in CR, the entire session was dedicated to hands-on
practice.

The main cognitive theory discussed was DPT,
and the features of system 1 (pattern recognition) and
system 2 (hypothetico-deductive), and the instances in
which each approach should be used, were highlighted. In
addition, Addy et al, 2016** have discussed use of a
modified Bayesian approach in CR.

Problem identification” and related data collection”’
were among the initial steps in CR that were a focus in the
training sessions. The educators were subsequently
introduced to the concept of problem representation,2 1,26,29
i.e., a detailed summary of relevant clinical information.
Educators were encouraged to use semantic qualifiers—i.e.,
opposing clinical terms, such as acute and chronic, or
unilateral and bilateral—in the problem representation.
The educators learnt about illness scripts,21’26"29 which
synthesize knowledge regarding the pathophysiology of a
particular disease and its signs and symptoms. The
educators then compared and contrasted these illness
scripts or differential diagnoses to achieve a sound diagnosis.

Another important CR concept introduced to the edu-
cators was cognitive errors or biases,”*** including the

20,22—24,27



Table 2: Objectives, content, format and feedback regarding CR training sessions for educators.

Author, year Participants Type of training Duration Objectives/aims Content Format Feedback
Pien et al., 2011'¢ Clinical educators Combination with 90 min To develop, No description of what 1. Large group review of 1. Faculty survey A (after
other modules; each distribute and is taught in the CR materials completion of individ-
module run evaluate an module 2. Discussion of teaching ual module): 99% of all
independently adaptable resident approaches modules met LO;
educator and life- 3. Facilitated small group 98% of topics were
long learner activities; additional considered important for
curriculum using a teaching strategies: lec- residents, 97% were confi-
train-the-trainer tures, roleplay and re- dent in their ability to
approach—general view of videotaped implement this module
aim scenarios 2. Faculty survey B (2
4. Educators asked to run months after comple-
their own modules with tion): rating of 3.52
their own residents —3.73 for large-group
review; annotated
PowerPoint
presentation slides and
handouts
3. Faculty survey C (for
trainers who imple-
mented the module):
100% had little trouble
implementing the session;
83% considered Power-
Point slides most useful
Atkinson & Nixon-Cave, Physical therapy Standalone Not stated To guide faculty General concepts of Workshop led by experienced Generally positive feedback:
2011"7 educators members on the use mentorship; tool clinicians and other mentors; hypothesis component helped
of a tool developed introduced as a no other information in reflection, improved
on the basis of an  mentoring guide prognostic indicators and
ICF framework for recognition of biases, and
reflection and guided mentoring
mentoring
Dhaliwal, 2013'® Clinical educators  Standalone 120 min  To teach front-line Simplification of CR 1. Didactic presentation Post workshop evaluation

Foster & Laurent, 2013'? Clinical educators

Combination with 90 min
other modules; each
module run

independently

Facilitated small group
discussion: case-based

teachers to teach
and understand

processes (data 2.
collection, problem

cognitive steps in  representation, illness discussion
CR script content, and 3. Facilitated large group
illness script discussion

comparison and

selection) by

technological analogies
when looking for
information online
Hypothetico-deductive 1.
process;

CR theater approach to
develop CR; emphasis

Facilitated small group
discussion: non-medical
cases and case-based
scenarios

To teach effective
teaching relevant to
working clinical
teachers

data comparing this workshop
with other faculty
development programs in the
same academic year

High ratings in quality and
organization of the session,
and intention to change
practice

1. Pre and post workshop
survey: increased confi-
dence in teaching, skills
for feedback; decreased

134!
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Addy et al., 2016>°

Weinstein et al., 2017

Clinical and pre-
clinical educators

Clinical educators

Standalone

Standalone

90 min

90 min

To teach CR using a
modified Bayesian
approach

To train clinical
teachers to
deconstruct CR
problems in learners

on how to engage
students in interpreting
clinical information
rather than recalling

1. Dual process
theory (DPT) of
CR

2. Modified
Bayesian
method: benefits,
challenges and
techniques

1. Cognitive theory
underlying CR
(DPT).

2. Short interactive
presentations

3. Video recordings of
teaching scenarios

4. Roleplay

1. Facilitated small group

discussion: case-based
discussion, debriefing,
reflection
2. Educators
their own teaching ses-
sions with students by
using a modified
Bayesian approach

1. Didactic presentation

2. Facilitated small group

discussion: case-based
discussion

conducting

1.

. Faculty

. Faculty

. Faculty

perceived need for help
in clinical teaching.

pre-course
interview; perceptions
in teaching CR;
description of the
rewards of teaching
students CR; personal
and student satisfaction

. Faculty evaluation of

the workshop: high
rankings for organiza-
tion, objectives and
support materials, as
well as facilitators

. Students’ perceptions of

the effects of the work-
shop on their CR skills:
modified Bayesian
approach perceived
effective

post-course
interview: experience in
teaching CR, and how
the course affected
teaching; favorable
comments on the use of
a modified Bayesian
approach; students seem
to enjoy this method
post-course
survey (11 months
after); experience in
teaching by using a
modified Bayesian
approach, effects on
teaching: comfort in
facilitating data
gathering, organizing
differential diagnoses
and discussing
pathophysiology

Post workshop evalua-
tion (quantitative and
qualitative); high rank-
ings in value of sessions,

(continued on next page)
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Table 2 (continued)

Author, year

Participants

Type of training

Duration Objectives/aims

Content

Format

Feedback

Daniel et al., 2017%>

Liao et al., 2019%°

Schaye et al., 20197

Clinical educators

Nursing educators

Clinical educators

Standalone

Standalone

Combination with
other modules; each
module run
independently

60 min

480 min

180 min

To train faculty
educators on
transferring
concepts of bias and
debiasing strategies
in clinical practice

To provide CR
teaching skills to
nursing educators

To teach the CR
framework
grounded in CR
theory

2.

N —

. Asking

Basic CR
terminology

. Common cogni-

tive biases

. Domains of CR

difficulties in
learners and
strategies to
address them

. DPT
. Cognitive biases

and debiasing
strategies

. Identifying prob-

lems and
exploring
solutions

. Engaging in

teaching with
simulated
situations

. Reflective

discussions

what,
why and how in
teaching

. Effects of diag-

nostic errors,
evidence-based
educational
strategies to
teach CR;
problem
representation,
illness scripts,
diagnostic
timeouts

3. Facilitated

. Pre-workshop

. Workshop

3. Large group debriefing

1. Interactive didactic
2. Facilitated small group

discussion: case-based
discussion

summary
from each small group

1. Group discussion with

clinical scenarios, role-
play, debriefing and
reflection

2. Clinical preceptorship
3. Small group discussion

on barriers posed by
problems during
preceptorship

Group
Observed Structured
Teaching Exercise
(GOSTE)—simulated
ward round teaching
with standardized
learners (SL), SL evalu-
ation of teachers’ per-
formance in the CR
approach

a) Case-
based interactive

facilitators’ effectiveness

and objectives being met
Strongest aspects: interac-
tive format, domain
approach to CR difficulties
and excellent resources

Retrospective survey rating
abilities before and after the
session: significant
improvements in self-reported
perceptions of recognizing bias
and applying debiasing
strategies
1. The Knowledge and
Self-efficacy of Clinical
Reasoning Teaching
(KSECRT) for
perceptions of
preceptors regarding
their CR knowledge and
self-efficacy: all items
significantly increased
post workshop
2. Cleveland Clinics
Teaching Effectiveness
Instrument (CCTEI) to
evaluate preceptors
teaching ability: signifi-
cant scores for pre-
ceptors who attended
the course
1. Significant improve-
ment from pre to post-
GOSTE in problem
representation and
illness scripts
2. Retrospective pre-post
assessment: increased
confidence and
likelihood of using
problem representation,
illness scripts and
diagnostic timeouts

98yl
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Boileau et al., 20197°

Cohen et al., 2020°

Talberg et al., 2021’

Clinical educators

Clinical educators

Physical therapy,
occupational

therapy, audiology

and speech and

No elaborate
training given to
participants in how
to use the mobile
application

Standalone

Standalone

To test a mobile
application
developed for
clinical teachers, to
verify and describe
CR difficulties in
learners

None

60 or
120 min

To develop faculty
skills in teaching
diagnostic
reasoning by using a
theory-informed
assessment tool, the
Assessment of
Reasoning Tool
(ART)

Not stated To train clinical
educators in CR

Mobile application
content based on a
reference guide on
domains of CR
difficulties in learners

1. ART based on
CR-associated
theories and
frameworks,
practice goals
and error
reduction
strategies

2. Five domains of
diagnostic
reasoning and
diagnostic errors

3. Problem repre-
sentation,
semantic quali-
fiers, illness
scripts, cognitive
bias and
metacognition

1. General concept
of CR

2. Steps in CR

—_

. Debriefing

. Post-GOSTE; 1

didactic session b)
Facilitated small group
sessions (roleplay)

and
reflection

. Feedback and commit-

ment to change
year
after

. Bilingual (English and

French) mobile applica-
tion on the IOS
platform

. Pre-trial semi-structured

interview, briefing
introduction on
domains of CR
difficulties in learners,
installation of the
application and working
through a case example

. Mobile app used by

emergency physicians
for a 3 month trial
period

. ART

2. Workshop:

a) Interactive didactic

b) Introduction to ART

¢) Facilitated small
group discussion in
using ART in
various case-based
scenarios, roleplay

. Survey of clinical edu-

cators on teaching
experience, description
of CR, facilitation for

3. Commitment to change

statements (CTCs):
After 2 months, 81% had
partially enacted their
CTCs

Semi-structured interview
before and after the trial
period of the mobile app: the
mobile app was concise,
specific and easy to use, and
helped clarify learners” CR
difficulties, and facilitate
learning and translation into
practice

Post workshop evaluation:
favorable ratings for
facilitators and workshop;
most noted that they would
change their practice;

ART itself was useful, but
educators require additional
information on how to apply
ART in their educational
setting

1. Post-workshop,  most
educators indicated
improvement in their
CR understanding and

(continued on next page)
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Table 2 (continued)

Feedback

Content Format

Duration Objectives/aims

Type of training

Participants

Author, year

gaining new insights

learners with CR diffi-
culties and problems in

teaching CR.
2. Workshop:

3. Types

language therapy

educators

into the CR process and
confirmation of pre-

reasoning;

hypothetico-

existing ideas regarding

CR
2. Learners’ focus group

a) Facili-

deductive pattern
recognition,
narrative

tated small group

discussion
3. Learners’ focus group

discussion: learners

procedural
interactive

have different under-

discussion: understand-
ing of CR, difficulties in
CR during practice and

identifying cues from

educators

standing of CR and lack
of awareness of the

conditional and
pragmatic

strategies used by edu-
cators in teaching CR

importance of recognizing these biases and applying
debiasing strategies. Domains of CR difficulty in learners,
and strategies to overcome these difficulties, were the main
focus of the training sessions conducted by Weinstein et al.
in 2017.%

Format

All training sessions were conducted face-to-face, and
incorporated both passive and active learning methods. 1930
In some training sessions,zz’24 materials such as handouts,
notes, PowerPoint presentation slides and trigger videos
were shared with the educators before the start of the
session. The educators were encouraged to refer to these
materials during the training session, to aid in their
understanding. During the training sessions, interactive
lectures were conducted in large groups, and facilitated
small group discussions (SGDs) discussions were
subsequently conducted. In the SGDs, educators applied
the CR concepts learnt from cases based on real scenarios
in healthcare settings, in either print or video format. The
cases used in these sessions were not specialty-specific, thus
allowing the cases to be used by other specialties. Some
sessions also used roleplay, to give the educators the op-
portunity to be both student and teacher. Large group
debriefing and reflection sessions were usually conducted
afterwards, to summarize the main messages with the edu-
cators. The training sessions usually ended with feedback
sessions by the educators. In some training sessions, 2?2
the educators conducted their own teaching sessions with
students, by applying the CR strategies learnt. The
students were then asked to share their feedback on the
educators’ teaching, in view of application of CR strategies.

For training sessions on the use of specifically designed
tools”®?” and a mobile application,3 0 large group interactive
sessions were held to introduce the tools and the application,
which were followed by hands-on practice aided by trained
facilitators.

Feedback

The feedback on the CR training sessions was divided into
(1) educators’ feedback regarding the manner in which the
training was conducted, (2) educators’ feedback on the
effectiveness of the training, and (3) students’ viewpoints
regarding the effectiveness of the training sessions in terms of
the educators’ teaching. Some feedback was obtained before
the training sessions,” 22242329 g part of a pre- and post-
training session feedback comparison; however, most feed-
back was obtained at the end of the training sessions. In
addition, some training sessions'>?>% conducted feedback
sessions 2 months to 1 year after the initial training
sessions. Anonymous quantitative and qualitative
questionnaires, were widely used, and were followed by
face-to-face interviews and commitment to change
statements.

Regarding the conduct of the training sessions, educators
gave high ratings or scores regarding the supplementary
materials provided,19’22’24’29 the quality and organization of
the training sessions,zl‘zz’” the facilitation skill of the
instructor or facilitator,zo"z:’23’20 and the active and
interactive formats of the small group sessions. 77212324
Educators perceived that the objectives of these training
sessions were met'”?> ' and that they had gained
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confidence in applying CR strategies, such as the use of
problem representation and illness scripts, in their
subsequent teaching sessions.'”>»?%? Most educators also
reported that they were able to implement these CR
strategies 2 months®® and 1 yearw after the completion of
the training sessions. However, the educators were not
comfortable in applying modified Bayesian techniques,
such as establishing pre-test probabilities, 11 months after
the completion of the training sessions. 2

Feedback was also obtained from students involved in the
training sessions. Simulated students reported that educators
significantly improved in the use of problem representationz(’
between the pre and the post training sessions. Students also
perceived more effective development of their CR skills after
attending teaching sessions held by educators who had
attended training on a modified Bayesian approach. = Nursing
students gave significantly higher teaching ability rdtmgs to
the educators who had attended the training sessions.”

The objectives, content, format and feedback of the CR
training session for educators are summarized in Table 2.

Discussion

RQ1: Who are the participants in CR training sessions for
undergraduate health profession educators?

From the selected articles, the reporting on CR training
sessions for educators started in 2011, and articles were
published almost yearly thereafter until 2021. The steady
numbers of training sessions might be considered to indicate
increased awareness and better insight into the importance of
educators updating their knowledge and improving their
skills. These aligned well with the findings of the systematic
review of Best Evidence Medical Education (BEME) on
faculty development initiatives,”’ which have indicated an
increase in the number of faculty development programs
over time. Diagnostic error has been identified as a critical
area in healthcare, and a report from the National
Academies of Sciences and Medicine in the United States’”
has suggested that healthcare professional education and
training in CR might provide a possible solution.
Subsequently, researchers from North America embarked
on CR training sessions, as evidenced by the high number
of research contributions in this area identified in this
scoping review. However, the lack of awareness of own
CR™* may hinder researchers in other parts of the world in
organizing such training sessions.

CR has been recommended to be introduced to medical
students as early as possible,'” preferably during their pre-
clinical years. However, the articles selected in this scoping
review indicated that most of the CR training sessions were
designed for educators teaching clinical students. Educators in
pre-clinical or basic science subjects must also critically be
aware of CR. A pressing need exists to incorporate CR during
the pre-clinical or early years in medical school, to shape
students’ thinking skills. The differences in teaching and
learning environments and methods between the pre-clinical
and clinical years might have led medical educators to focus
on CR primarily in the clinical years. The demand of the ac-
ademic burden placed on pre-clinical or basic science educa-
tors, given that these subjects are taught on a tight timetable,
might contribute to the lack of earlier CR introduction.

Learning has focused on structured goals and knowledge
recall,** with sessions of active learning—such as problem-
based learning and SGDs—interspersed between passive
learning sessions. Little or minimal formal teaching on clinical
aspects is provided during the pre-clinical years. However, the
learning environment then evolves into clinical clerkship and
knowledge synthesis in the clinical years,34 including
assimilation and application of pre-existing biomedical and
clinical knowledge. To introduce CR to pre-clinical or basic
science students, educators must be aware of the CR concepts,
cognitive steps and teaching strategies suitable for pre-clinical
subjects. Moreover, educators must be able to incorporate
these aspects into their teaching.

CR was used by all healthcare professionals, despite the
diverse scope of the work and practice of these professions.
For example, emergency physicians and paramedics treat
patients in acute condition, thus necessitating a rapid CR
process, particularly in determining a sound diagnosis and
initial management plan.24 In contrast, for occupational
therapists treating patients with established diagnoses, CR
is applied primarily in patients’ long-term support and
management.”> According to this scoping review, most
training sessions for educators were conducted in the
medical profession; this pattern has also been observed in a
recent scoping review by Young et al. in 2020' on CR
studies in health professions, in which most studies on CR
were found to be in the medical field. Other health
professions must be encouraged to design and develop
their own training sessions for educators, to cater the
unique practices of each healthcare profession.

RQ2: What are the learning outcomes of CR training
sessions for undergraduate health profession educators?
RQ3: What are the methods of the CR training sessions
for undergraduate health profession educators?

For students to learn CR, the following goals should be
achieved: (1) understanding reasoning; the cognitive process
involved, the vocabulary and terminologies, and the map of
the reasoning process; (2) integration of knowledge and skill;
and (3) understanding uncertainty and diagnostic error,
including an introduction to the concepts of bias and error.”*
The CR training sessions in this scoping review addressed
these goals with the inclusion of a cognitive approach in CR
(DPT); the common terminologies used; the steps of CR;
and the application of problem representation, with
semantic qualifiers and formation of illness scripts, and
cognitive biases and debiasing techniques. However, a single
training session might not focus on all these goals, because
time may be a limiting factor. In addition, the identification
and remediation of learners with CR difficulties was a focus
in these training sessions. The use of common CR
terminologies might decrease confusion among health
educators, as they were at the same level of understanding
during any discussion.’’ After data gathering, mental
abstraction or problem representation is used to encapsulate
the pertinent findings for each patient. Application of
problem representation with related semantlc qualifiers has
been associated with strong CR.*® According to script
theory, the manner in which information is stored and
retrieved influences the interpretation of events that
occurred™ and subsequently translates to the formation of
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illness scripts in which the predisposing conditions,
pathophysiological insults and clinical consequences3 8 of
different diseases are created in the mind. Illness scripts are
dynamic, and new information may be added with the
acquisition of new knowledge and experience. This form of
knowledge storage in a clinically relevant manner may help
students recall the appropriate illness script when faced with
similar situations.'” To create problem representation and
illness scripts, knowledge, experience and deliberate practice
are important. The content of these training sessions may be
referenced by other health professionals wishing to conduct
such training in their own professions, albeit with
modifications.

Various formats of training sessions were used to accom-
modate the goals of the institutions through incorporation of
passive and active learning methods. In deciding how to
conduct the training, consideration of learning theories, such
as adult learning theory, and of elements of instructional
design is important.‘m These formats of active learning
increase educators’ participation, thereby allowing them to
apply their knowledge learnt in practice; this aligns well with
adult learning theory, in which adults prefer learning that is
relevant to their daily issues. In addition, Kolb’s experiential
theory had also been referenced’>” in the design and
development of these training sessions. An important aspect
in these CR training sessions is reflection or metacognition.
Studies on CR strategies advocate for the use of
metacognition in every step of the CR process, to
potentially increase awareness of cognitive bias.”!

RQ4: What is the feedback regarding the CR training
sessions for educators?

Given the lack of a clear theoretical framework for how to
develop faculty development programmes,42 the CR training
sessions featured in this scoping review were found to be
well-designed and accepted by the educators, on the basis
of their feedback on how these sessions were conducted.
Educational theories, such as constructivism, situated
learning42 and adult learning,40 have been reported to be
incorporated in such programmes. The aims, objectives
and conduct may also differ according to institutions’
unique concerns, initiatives and responsibilities to address,
according to their institutional needs and culture.”

Although educators rated the content of the training
sessions highly, and gained confidence in applying these CR
strategies in their teaching, longitudinal follow-up of the
educators did not occur after most training sessions. Some
educators did respond to the post workshop feedback re-
quests; however, these responses were based on the re-
spondents’ perceptions. An exception was the training
session reported by Schaye et al.’® in 2019, in which
simulated students rated educators’ use of CR strategies
during the teaching sessions. To ascertain the beneficial
outcomes of these training sessions, a direct observation or
empirical study must be conducted.”

Limitations

This scoping review has several limitations. Because the
articles chosen were only in English language, some articles

written on CR training in non-English journals might have
been missed. Moreover, the articles chosen were from
different healthcare professions, with different medical
curricula and clinical exposure, thus potentially causing
some variations in the conduct and content of the CR
training sessions.

Conclusion

The CR training sessions were conducted primarily for
clinical educators in the field of medicine. Although the ed-
ucators rated these sessions highly and gained confidence,
further empirical study is necessary to examine the actual
application and effectiveness of these teaching strategies.
Determining whether implementation of such training ses-
sions for pre-clinical or basic science educators with longi-
tudinal feedback might increase their awareness regarding
CR and the domains of CR education should prove
interesting.
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