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ABSTRACT

Clinical reasoning (CR) is central to the safe practice of medicine, but despite scrutiny over the past
few decades, there is still debate on what it is, how it develops, and the most effective ways for
medical students to learn it. Longitudinal integrated clerkships (LICs) are becoming more accepted
worldwide as an educational model for undergraduate training in medical schools. Anecdotal
evidence suggests that students engaged in LIC models develop good CR, but how or why remains

largely unknown.

Despite the lack of agreement in how CR is defined, when distilled down to its constituent
components, it can be viewed as the process during which a clinician interacts with a patient to
collect and interpret data relevant to the patient’s presentation in order to arrive at a diagnosis (or
a differential or provisional diagnosis) and to institute a plan of investigation and/or treatment.
There are a number of difficulties in the learning and assessment of CR; these include it being an
idiosyncratic, multifaceted, highly complex construct which is almost exclusively a cognitive
process and is thus ‘hidden’ from view and not readily visible to either the learner or the assessor,
and the numerous contextual factors that can have a strong influence on it. These difficulties
present challenges not only to the teaching and assessment of CR, but also to research into this

topic.

LICs can be broadly characterised by three core elements: a) student participation in the
comprehensive care of patients over time, b) student participation in continuing learning
relationships with patients’ clinicians, and c) students meeting their core clinical competencies
across multiple disciplines simultaneously through these experiences. There is no single agreed
way of constructing a LIC model, and they can be constructed in various ways provided they meet

the three core elements.

This research is aimed at seeking the answers to how and why LICs contribute to the development
of good CR during undergraduate medical training. My original contribution to knowledge in this
area is an in-depth analysis of the factors within the structure of LICs that lend themselves to the

development of good CR in its students.

An initial scoping review of the literature showed that there was a lack of strong evidence linking
the development of CR to LICs, so | conducted two quantitative tests of CR on medical students in

the University of Wollongong (UOW) LIC program. The first test adopted a syntactic and semantic



content approach of clinical case presentations as a marker of CR ability, using student clinical log
entries as a surrogate for clinical case presentations. The second test relied on the assumption
that if LIC students are particularly well-supported in the development of their CR, their scores in
the CR components of their end-of-LIC summative assessments would be better than the scores in
the non-CR components of the same assessments. Although these two studies looked at
measuring CR in two completely different ways, both were unsuccessful in showing any
improvement in CR or better performance in CR-related assessments. With the benefit of

hindsight, this was not particularly surprising.

The outcomes of these two quantitative tests provided me with the valuable insight that the
influence of LICs on CR is complex and multi-dimensional and there is no straightforward linear
cause and effect between them, and thus a linear causal or even a positivist approach is not the
ideal one. This led to change in direction. The next phase involved revisiting the literature from a
hermeneutic perspective, allowing for a richer and more comprehensive understanding of the
topic. The questions posed during this review were broader and more inclusive compared to those
in the scoping review. Although the evidence for the development of CR during LICs was limited
and indirect, this approach opened new avenues of understanding and insight. This hermeneutic
review clearly showed that there are strong ontological parallels between CR and LICs. It
suggested that the unique characteristics of LICs should promote the development of more and
stronger illness scripts and improved knowledge networks in medical students engaged in them,
and that this, in turn, should lead to the improved development CR. It also showed that there is an

almost complete lack of direct, robust evidence on how CR develops in students during LICs.

It became clear that a constructivist perspective would be ideally suited for determining the
factors within LICs that better promoted the development of CR, and consequently a qualitative
approach was adopted. Using the lens of complexity theory, | conducted semi-structured
interviews with clinical preceptors and former students of the UOW LIC program to gain their
insights into how CR develops during the clerkship. The main themes derived from these
qualitative interviews were: 1) Student effectivities, 2) Relationships, 3) Affordances, 4) Outcomes,
and 5) Growth in CR. These combined in a cascade of complex ways to create a learning
environment for students that is conducive to the development of CR. Although all the themes
were seen as important, the most noteworthy of these was the range of relationships that

students develop during LICs. The quality of these relationships, and the range of affordances that



arise from them, are major points of difference between LICs and the traditional block rotation

(TBR) structures of medical education.

These findings contribute important evidence to the observation that LICs are an effective
educational approach for developing good CR. They confirm the strong ontological similarities
between CR and LICs and highlight that immersing students with appropriate characteristics in
settings with the unique LIC-specific affordances provides explanation for the strong effects that
combine in complex adaptive ways to have a direct impact on the development of good CR. The
triad of parallel consulting under supervision, seeing undifferentiated patients, and the handover
of the patients to clinical preceptors at the conclusion of each patient interaction, on a
background of the development of deep, meaningful relationships with clinical preceptors, is seen
to be especially important in the development of CR in medical students engaged in LICs. It has the
additional benefits of improving patient-centred attitudes, improving clinical skills, and improving

communication skills in students, all of which contribute to the improvement in CR.

This research has several potential implications for the future of medical education, including a)
the differences between exposure of medical students to a larger number of clinicians with a
narrow content focus and a smaller number of clinicians with broader, more generalist range of
content, b) graduates having been exposed to LICs in making career choices to train and work in
primary care, and c) the significance of the adaptability and transferability of LICs from rural to

urban settings.
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The concept or study of how adults learn and how it differs from
children

The qualities of a workplace (or other learning environment) that
promote learning opportunities for the engaged participant

Something that is accepted as true or factual without proof

The ideological system of beliefs, values and value judgements that
researchers hold

See content specificity
A formal, planned period of clinical experience and learning
See clinical clerkships

An appropriately qualified and trained health practitioner who guides
the student’s clinical experience and clinical training on behalf of the
education provider

See clinical preceptor
Errors in reasoning

The theory which holds that the capacity of working memory resources
available to humans and the number of elements that are able to be
processed simultaneously is limited

The group of theories in psychology that focuses on how the mind
receives, processes, organises, stores, and retrieves information

A network of related concepts that help us to understand a particular
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A group of people who share a common concern, a set of problems, or
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Content specificity

(also termed domain

or case specificity)
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Curriculum

Development of
expertise theory

Discourse
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knowledge
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Epistemology
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Heuristics

The phenomenon of success in a solving a particular clinical problem not
being a good predictor of success in solving the next one and is the
variability a physician shows based on different content areas

The phenomenon of a clinician arriving at two different diagnoses for
two different patients with the same condition

The circumstances that form the setting for an interaction in terms of
which it can be fully understood

The process of judging what to believe or what to do in a given context

The presupposition that all knowledge is conjectural and that no belief
can be certified, verified or validated

The selection of knowledge, skills and values that is taught within a given
course of study

How talent develops across a specified field or domain with clearly
specified learning outcomes against which the expertise can be
objectively measured

Written or spoken communication or debate
See content specificity

The actions an individual is able to perform in a specific context; in the
context of LICs, it describes what participants are able to achieve with
the affordances provided by the LIC structure

An abstract concept that means an amalgamation of mental models

The probability and efficiency of retrieving an item from memory being
dependent on the similarity between the conditions of encoding (storing
information in long-term memory) and retrieval

The philosophical study of the origin, nature and limits of human
knowledge and how it is organised

The process of learning by doing

The phenomenon of research participants acting in a way that is
consistent with their perception of the researcher’s expectations during
a study which then biases the outcomes of the research study

A philosophical approach that is concerned with the understanding and
interpretation of texts

Mental shortcuts for solving problems
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lliness scripts

Interleaved learning
(also termed mixed
learning)

Interpretivism

John Henry effect

Legitimate peripheral
participation

Materialism
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Mixed learning
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Paradigm

Parallel consulting

Patient-centred care

Pedagogy

Person-centred care

A rationalist system of thought that attaches prime importance to
human rather than supernatural matters

The variation between clinicians in illness scripts due to variations in
learning and clinical experiences

Amalgamated knowledge networks made up of data about a given
illness or condition stored in long-term memory

Students learning and practicing multiple concepts together or
cumulatively as opposed to learning each concept separately

A research method in which actions or events are analysed based on the
beliefs, norms or values of the society in which it takes place

The bias introduced to an experiment when members of the control
group are aware that they are being compared to the experimental
group and behave differently than they typically would to compensate
for their perceived disadvantage

Describes how newcomers to a community of practice or collaborative
project become members of that practice or project

The philosophical belief that nothing exists except matter and its
movements and modifications

The process of thinking about how we think or reflect at a higher level of
analytic and non-analytic processes

See interleaved learning

The philosophical view that there is only one objective reality
The philosophical study of existence, being and reality

A standard, perspective or set of ideas

The process of the student seeing an undifferentiated patient initially
alone while the clinical preceptor is seeing a different patient, before
presenting their findings to and having a discussion with the clinical
preceptor

An approach that treats each person respectfully as an individual human
being, and not just as a condition to be treated; it involves seeking out
and understanding what is important to the patient, their families, carers
and support people, fostering trust and establishing mutual respect.

The method/s of how a curriculum is taught or delivered to students

See patient-centred care
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Phenomenon
Placements

Positivism

Post-positivism

Realism

Reflection

Regional Academic

Leader

Relativism

Script theory

Self-directed learning

Semantic qualifiers

Situated learning
Social anthropology

Subjectivism

Syntactic content

Undifferentiated
patients

Zone of proximal
development

A situation that is observed to exist or happen
See clerkships

The philosophical system that recognises only that which can be
scientifically measured or verified

Retains the idea that truth should be considered objective but
recognises that they are modified by individual values and experiences

The philosophical view that an object really exists and has certain
attributes independent of what people may think about it

Giving a topic or interaction serious thought or consideration

A clinician engaged by the University of Wollongong Graduate School of
Medicine to provide academic leadership and pastoral care to Phase 3
students undertaking their Longitudinal Integrated Clerkship

The philosophical stance that knowledge, truth and morality exist
relative to culture, society or historical context and are not absolute

An explanation for how information is stored in and retrieved from long-
term memory allowing clinicians to integrate new information with
existing knowledge

The process in which individuals take the initiative in determining their
learning needs, developing learning goals, identifying resources for
learning and implementing appropriate learning strategies

Paired opposing descriptors that can be used systematically to compare
and contrast diagnostic considerations

A theory that explains an individual's acquisition of professional skills
The study of human society and cultures through a comparative lens

The belief that knowledge is subjective and that there is no external or
objective truth

Extent (length) of discourses in clinical case presentations

Patients who present with a new problem, where the nature of the
problem and diagnosis are as yet undetermined

The space between what a learner can do without assistance and what a
learner can do with expert guidance or in collaboration with more
capable peers
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CHAPTER 1:
INTRODUCTION

“\WONDER IS THE BEGINNING OF WISDOM.”
— SOCRATES (€. 470-399 BC)

This chapter presents the background and context of this study, highlighting two important
aspects of medical education, namely the long-standing question of how medical students learn
and develop clinical reasoning (CR), and the newer pedagogical approach in medical education of
longitudinal integrated clerkships (LICs), and how these two are combined. It outlines the research
topic, provides a background of why | am interested in this area, and gives some context to where
this research was conducted and the boundaries of the research. It outlines the research
guestions, gives an overview of the research approach, and finally describes the structure of

thesis.

THE RESEARCH TOPIC

This research deals with two important topics in undergraduate medical education: the learning of
CR by medical students and LICs. These are important because CR is a process used by doctors in
almost every clinical encounter that they have with patients. LICs are an emerging pedagogical
approach that is becoming increasingly adopted by undergraduate medical education programs

worldwide.

CR is central to the safe and effective practice of medicine, and it forms the core of medical
professional competence and is central to everything that a doctor does (Norman 2005; Young et
al. 2020; Durning et al. 2013a; Durning et al. 2013b; Connor, Durning, and Rencic 2020). However,
despite close attention over the past two decades, there remains little agreement as to what it is
and how it is defined, taught and assessed (Young et al. 2018b; Schuwirth, Durning, and King 2020;
Schuwirth 2009). A number of theories that underpin CR processes have been proposed (Young et

al. 2018a).

Despite the lack of agreement in how CR is defined, when distilled down to its constituent
components, it can be viewed as the process during which a clinician interacts with a patient to
collect and interpret data relevant to the patient’s presentation in order to arrive at a diagnosis (or
a differential or provisional diagnosis) and to institute a plan of investigation and/or treatment

(Cleary et al. 2020; Torre et al. 2021).



One of the difficulties in the learning and assessment of CR is that being an idiosyncratic,
multifaceted, highly complex construct which is almost exclusively a cognitive process, it is
‘hidden’ from view and is thus not readily visible to either the learner or the assessor (Schuwirth,
Durning, and King 2020; Daniel et al. 2019; Gruppen 2017; Young et al. 2019). Another aspect of
CR, especially in the clinical setting, is the numerous contextual factors that can have a strong
influence on it (Cleland et al. 2021; Durning et al. 2012b; Konopasky et al. 2020b; Ramani et al.
2020). These difficulties present challenges not only to the teaching and assessment of CR, but

also to research into this topic.

LICs are broadly characterised by three core elements: a) student participation in the
comprehensive care of patients over time, b) student participation in continuing learning
relationships with patients’ clinicians, and c) students meeting their core clinical competencies
across multiple disciplines simultaneously through these experiences (Worley et al. 2016). There is
no single agreed way of constructing a LIC model, and they can range from sequential models with
longitudinal themes and limited integration to fully integrated longitudinal models, with numerous

variations between these two extremes (Hirsh et al. 2007).

This body of research focusses on how CR develops in students engaged in a LIC program.
Although it was limited to one program, the intention was to make its findings generalisable to LIC

programs more broadly.

REFLEXIVITY: WHO | AM, MY ROLE, REASONS FOR INTEREST IN LONGITUDINAL
INTEGRATED CLERKSHIPS AND CLINICAL REASONING

As a medical practitioner with over forty years of experience in general practice/family medicine
(GP), I have had a varied and interesting professional career which includes hospital practice, a
two-year stint in the military, private medical practice, aeromedical primary care and emergency
retrieval, and rural general practice locum work. My pathway into academia was unintended and

unplanned, and happened by serendipity.

My current role is to manage the rural aspects of the graduate entry Doctor of Medicine (MD)
program and curriculum of the Graduate School of Medicine (GSM) at the University of
Wollongong (UOW) — a position that | have held for almost thirteen years. This includes oversight
of the LIC in which all students in the program are required to participate as a compulsory part of

the curriculum.



In the seven years prior to my current role, | was the Director of Clinical Medicine at the University
of Sydney’s Department of Rural Health (UDRH) in Broken Hill, a small mining town in outback
New South Wales (NSW), Australia. This involved being responsible for the coordination and
management of medical students undertaking clinical placements in the far west of NSW. The
clinical placements of medical students were initially short-term only, varying from as little as four
weeks to a maximum of eight weeks. It soon became clear to me that these short-term
placements had little impact on the long-term career choices that students were making. They
enjoyed their time in the region, but it did not take long for the positive impacts of the placements
to fade after their return to the cities from which they came. They were, in effect, just ‘medical

tourists’.

The opportunity arose to address this problem by initiating a long-stay placement program for
medical students coming to the Broken Hill region. A collaboration of three medical schools (the
Universities of Adelaide, Sydney and Wollongong) was conceived which would allow up to four
students from each of the three universities to undertake LICs of up to 12 months. The inaugural

three students from UOW under this program arrived in Broken Hill in July 2009.

It quickly became apparent that these three (and other subsequent) students not only engaged
with all the clinical and social opportunities on offer, but that their clinical abilities grew rapidly
over the extended period that they were in the region, including their CR abilities. By the time they
left Broken Hill, they were essentially functioning at a junior doctor level, and this piqued my
interest. What was it about the LIC that enabled students to undergo this extraordinary

developmental trajectory?

My interest in CR arises from the suboptimal experiences that | had as a medical student. My six-
year undergraduate training consisted of the traditional British model of three years of medical
sciences followed by three years of clinical sciences, but with little or no integration or connection
between the two. There was a huge amount of didactic teaching and rote learning, but with little
emphasis on how to apply any of this rote-learned knowledge to real patients. | was unaware of it
at the time, but in retrospect | can see that this approach was very much couched in a realist
ontology and an objectivist epistemology. | graduated after six years not knowing how to apply my
knowledge to real patients and discovered, most likely by making too many mistakes, that my CR
skills were poor. This was something that | had to develop in subsequent years through trial and

error and making more, probably unnecessary, mistakes.



This was a complete contrast to what | observed in the LIC medical students in Broken Hill. Their
medical sciences and clinical knowledge was highly integrated, and their CR skills and abilities grew
rapidly. They were much further advanced in their CR abilities than | was at a similar stage of
training. Was there something about the longitudinal nature of their placement that contributed
to this development? The development of CR appeared to be better in a LIC environment than in
other pedagogical models, and this led to the assumption that LICs result in better CR. However,
this assumption and its plausibility needed to be tested. Comparative studies were found to be
insufficient to test this, and it proved to be much better to critically examine the plausibility of the

assumption.

I am fully aware that this presents both a strength and a risk to this research. A strength is that |
have first-hand experience with both the traditional model of medical education and with LICs,
and can fully appreciate the differences between these at both a practical level and a theoretical
one. This allows me to analyse the qualitative data through the eye of experience, and to be able
to see meaning and connections that | would not have been able to discover without those
experiences. But it also means that | have had to be very careful not to become too invested in
certain outcomes of the study — I had to constantly remain vigilant for this not to become a so-
called partisan project. That reality check, the critical scrutiny of what the data really mean, what
inferences and conclusions were warranted (and not just wishful thinking) has been an ongoing

topic of attention by me and the members of my supervisory team.

CONTEXT AND BOUNDARIES OF THIS RESEARCH

This research was set within the context of one medical education program in Australia, that of the
UOW. This is a four-year graduate entry program (i.e., applicants must have the minimum of a
prior bachelor’s degree to be eligible for entry into the program), with graduates receiving a
Doctor of Medicine (MD) degree upon successful completion of the course. The prior degree can
be in any field, which means that some (but not all) students have a prior health or medical

sciences background.

The mission of the UOW medicine program is to develop a medical workforce for geographic areas
of workforce need. The driver for this is the huge mismatch between access to medical care
between metropolitan and non-metropolitan regions of Australia due to a medical workforce

maldistribution.



The UOW program is structured around a LIC program, which is a compulsory part of the program
for all students enrolled in it - this is in contrast to some other programs which have this as an
option for some students within each cohort to choose. The program is divided into four distinct
Phases. Phase 1 is 18 months in duration and covers the medical sciences and a significant
introduction to clinical skills training. Phase 2 runs for the next 12 months (from the middle of Year
2 to the middle of Year 3) and is comprised of seven hospital specialty rotations and advanced
clinical skills training. Phase 3 runs for the following 12 months (from the middle of Year 3 to the
middle of Year 4) and is the LIC program. Phase 4 runs for the final six months of the course (from
the middle to the end of Year 4), and is comprised of three six-week Elective, Selective and Pre-

internship (PRINT) rotations.

Medical Sciences/
Introduction to
Clinical Skills

Hospital Specialty
Rotations/ Clinical
Skills

P h ase 3 Longitudinal
Integrated Clerkship

P h ase 3 Electives/Selectives/
PRINT

Figure 1.1: Outline of the structure of the UOW medical student program.

There are about 84 students in each UOW cohort, although this number does fluctuate somewhat
from year to year. About two thirds of students undertake their LIC year in a rural setting, while
the other one third do their LIC year in the regional setting of the Illawarra (Wollongong). At the
time that this research was undertaken there were ten rural hubs (MM2+), but one has since been

‘lost’ due to changes to the Australian rurality classification system.

All students undertaking the Phase 3 LIC are hosted by one general practice for the duration of

their 12-month placement and they spend roughly half of their clinical placement time in their
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host practice. The other half of the clinical placement time is spent in the local hospital, mostly in
the emergency department, but also some other opportunistic clinical placements (depending on
local availability). The rationale for this approach is for students to be exposed to as many
undifferentiated patients as possible on order to encourage them to attempt (under supervision)
to work out what the underlying problems are with which patients are presenting and to
formulate provisional management plans for these patients. Medical services in the larger
hospitals are provided mainly by specialists, while those in the smaller ones are provided by
mainly by general practitioners (GPs) and/or rural generalists. Some are provided by a mix of the
two. Table 1.1 below provides a summary of the hubs, their rurality classification, numbers of
students and hospital staffing arrangements.

Table 1.1: Geographic locality of UOW LIC hubs with Modified Monash (rurality) classification of each,
indicative number of students in each, and hospital staffing arrangements.

Hub Modified Monash | Indicative number | Hospital staffing
classification of students arrangements
lllawarra 1 28 Specialist
Shoalhaven 3 12 Mix
Milton/Ulladulla 4 4 GP
Southern Highlands 3 6 Specialist
Grafton/Maclean 3/5 4 Mix
Lismore/Ballina 3/5 6 Mix
Murwillumbah 2/4/5 9 Mix
Mudgee 4 3 GP
Forbes 4 2 GP
Griffith/Leeton 3/4 6 Mix
Broken Hill 3/7 4 Mix

Notes: 1. As at the time this research was undertaken
2. Some clinical placements occurred in Modified Monash localities different to that of the town

As shown in the table above, each hub is different in terms of rurality classification, numbers of
students, and types of clinical supervision that students are exposed to (especially in hospital
settings). Students across the program are thus exposed to heterogenous clinical experiences
during their LIC, depending on which hub to which they are allocated for the LIC. These
heterogenous clinical experiences are not only between hubs, but also within hubs. However, |
would argue that this heterogeneity applies not only to students undertaking LICs, but also to
students in more traditional block rotation (TBR) clinical learning settings. As will be seen later in
this thesis, any effect of workplace-based learning on the development of CR is highly complex and

individual. This is why simple comparative studies proved not to have been meaningful.



Although this study was conducted in the UOW program only, the aim was to understand the
principles of development of CR during LICs. With the realisation that any education, but in
particular workplace-based education, is situated and contextual, it is more important to
understand from a realist perspective how and why something works rather than merely that
something works by adopting a causal comparative design. This approach makes the findings more

adaptable and generalisable to LIC programs more broadly.

THE RESEARCH QUESTIONS

The anecdotal observations described above helped me to realise that medical students
undertaking LIC clinical placements appeared to be highly engaged in learning processes during
the course of the clerkship — this was true of all aspects of their learning, but especially in the
development of their CR. This started raising some important questions in my mind. How do
students engaged in a LIC learn? How does their CR develop? Is the development of their CR
different from or better than that of students engaged in more traditional forms of medical

education?

The final primary research question that evolved was:
What are the various unique program structures and other factors that come into play
during LICs that interact with each other to foster and promote the development of CR of

students participating in the program?

OVERVIEW OF THE RESEARCH APPROACH

My initial approach to answering the questions of the development of CR in LIC students was to
attempt to find quantitative answers to the how much questions from a positivist perspective. But
the growing realisation that CR is a highly complex, multidimensional, idiosyncratic and
unpredictable process made me abandon this perspective in favour of a more constructivist
perspective and find answers to the how and why research questions utilising a qualitative

approach.

STRUCTURE OF THE THESIS

This research became a journey of twists and turns, and this is reflected in the structure of the
thesis. Chapter 2 presents a conceptual framework and the theoretical framework which informed

the research. Chapter 3 presents a scoping review of the impact of LICs on the development of CR.



Chapter 4 comprises two small quantitative studies that sought to explore the impact of LIC on the
development of CR from a positivist perspective. Chapter 5 is a comprehensive hermeneutic
literature review on CR, on LICs, and on the intersection of these two constructs. Chapter 6 is a
gualitative approach to the factors within LICs that contribute to and promote the development of
CR during LICs. The final chapter, Chapter 7 presents the key findings of this research followed by a
discussion and suggests some implications for the future of medical education more broadly,

before presenting some final conclusions.



CHAPTER 2:
CONCEPTUAL FRAMEWORK

“\WI1SDOM MUST BE INTUITIVE REASON COMBINED WITH SCIENTIFIC KNOWLEDGE.”
— ARISTOTLE (384-322 BC)

This chapter presents an outline of the ontological and epistemological perspectives and
assumptions of this research and how these are combined through theoretical lenses. It also
outlines the axiological considerations that | needed to consider when conducting this research,
and describes the theoretical underpinnings of this program of research. It concludes by describing

the theoretical conceptual framework that underpins the research.

ONTOLOGICAL AND EPISTEMOLOGICAL PERSPECTIVES

In this section | will outline the ontological and epistemological assumptions that underpin my
research. | am not trying to present an extensive summary of the literature, and this section is thus
not intended as a systematic a literature review. Instead, | will describe relevant ontological and
epistemological perspectives to illustrate how they have supported my thinking. Because this is
not intended as a full literature review of the philosophy of science, the citations | have included
are simply as illustrative examples of each of these positions. Many of the references used are

therefore overview papers and not all are original sources.

Ontological assumptions

Within medical education research, there are two broad ontological positions that can be held: a
realist position and a relativist one (termed ‘anti-realist’ by Hathcoat, Meixner, and Nicholas

(2019)).

The realist ontological position holds that one single reality exists that can be studied, understood
and experienced as a truth (Moon and Blackman 2014). It is the belief that reality, which exists
‘out there’, is driven by immutable natural laws (Tavakol and Zeinaloo 2004) and that knowledge is
grounded in observable facts and strict rules of logic (van Baalen and Boon 2015). ) Hay (2016)
takes this a step further by stating that realism is independent of our knowledge or understanding,
and Hathcoat, Meixner, and Nicholas (2019) posit that a realist ontology exists irrespective of the
input of researchers. There are some softer sub-types of realism, including critical realism and

historical realism. Critical realism holds that reality is assumed to exist, but that evidence is fallible



due to the complexity of the enquiry. Historical realism hold that reality is shaped by social,

political, cultural, economic, ethnic and gender factors (Bergman et al. 2012).

The relativist ontological position, by contrast, argues that reality exists in the mind, with each
individual creating his or her own version (Moon and Blackman 2014). McMillan (2015), for
example, argues that this position holds that there are multiple realities. Because meaning is
grounded in experience, knowledge can be derived from sources other than the senses, and reality

is complex and context-dependent, a position agreed with by Bergman, et al. (2012).

Some authors hold that there is a third ontological position, namely criticalism. This position
argues that reality may be objective or subjective, and that the truth is constantly contested by

competing groups (McMillan 2015).

This research initially set out to answer the ‘what’ and ‘how much’ questions relating to the
development of clinical reasoning (CR) by adopting a realist ontological position. However, for
reasons that will later become clear, this proved to be unsatisfactory (see Chapter 4). As a result,
the natural progression was to move to seeking answers to the ‘how’ and ‘why’ questions relating
to the development of CR in medical students within the context of longitudinal integrated
clerkships (LICs), and this approach adopted a relativist ontological position (Tavakol and Zeinaloo

2004) (see Chapter 6).

Epistemological assumptions
Similarly, there are two broad epistemological positions that can be held: an objectivist (or

positivist) position and a subjectivist (or interpretivist) one.

The objectivist position holds that meaning exists separate to the operation of any consciousness
and that truth is purely objective (Crotty 2020). Once committed to a realist ontology, the
researcher is committed to an objectivist epistemology (Tavakol and Zeinaloo 2004). Radical
objectivism holds that researchers simply provide an objective, value-free description of reality
and that generalisable theory can be developed to accurately describe the world (Bunniss and
Kelly 2010; Bergman, et al. 2012). Relative objectivism holds that objective knowledge, although
the ideal, is not always accessible and cannot always be achieved, so it seeks to establish a

probable truth (Bunniss and Kelly 2010; Bergman, et al. 2012).

By contrast, the subjectivist position holds that meaning comes from anything except the object to

which it is ascribed (Al-Ababneh 2020). As Crotty (2020) describes, the object makes no
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contribution to the generation of meaning, but meaning is imposed on the object by the subject; it
is our interpretation of a phenomenon that provides meaning to it. It anticipates that there are
multiple, diverse interpretations of reality which it gains by gathering a range of in-depth accounts
in order to build a detailed picture of how a phenomenon is understood by those who have
experienced it (Bunniss and Kelly 2010). Reality is made up of a multiple, constructed,
interdependent whole which cannot be reduced to numbers (Tavakol and Zeinaloo 2004). Because
medicine is a combination of natural science and human science (in other words, it is both a
‘science’ and an ‘art’), it is impossible to decontextualise humans, and this makes objective
measurements difficult or impossible. An alternative approach is thus needed — this has been

termed ‘epistemological responsibility’ by van Baalen and Boon (2015).

As with ontology, some authors suggest that there can be a third epistemological position, that of
constructionism. This position holds that meaning is derived from an interplay between the
objective and the subjective, and that the objective and the subjective each partner in the
generation of meaning (Moon and Blackman 2014; Al-Ababneh 2020). Meaning is not discovered
but constructed, and different people construct different meanings even in relation to the same

phenomenon (Crotty 2020).

Because this research sought to answer two different types of questions about the development
of CR, it adopted two different epistemological approaches. The two small studies in Chapter 4,
which attempted to provide quantitative measures of CR, used a relativist objectivist
epistemology. The larger study in Chapter 6, which examined the development of CR in
longitudinal integrated clerkships (LICs) qualitatively, adopted a subjectivist (or interpretivist)

epistemological approach.

THEORETICAL LENSES ON HOW ONTOLOGY AND EPISTEMOLOGY ARE COMBINED

Medicine has traditionally adopted a positivist approach to research, and this historically included
approaches to medical education research. This was rooted in what has been termed the ‘First
Scientific Revolution’ dating back to Newton and Descartes, which took a very mechanistic view of
the world (Irby 1990). This remains the best known and best understood research paradigm (Zaidi
and Larsen 2018). However, this started changing with the advent of the ‘Second Scientific
Revolution’ dating back to the start of the twentieth century. This gave rise to what has been

termed infomedicine, which acknowledged the interdependence of physical, biological,
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psychological, sociological, spiritual and cultural aspects, and this has ultimately filtered over the

past few decades through to medical education research (Irby 1990).

The positivist paradigm is based on rules of logic and measurement, truth, absolute principles and
prediction (Weaver and Olson 2006). It is important for answering certain questions that can be
analysed quantitatively like, for example, measurable cause and measurable effect questions, in
other words, the ‘what’, ‘when’, ‘whether or not’, ‘how many’ and ‘how often’ questions (Tavakol
and Zeinaloo 2004). However, they are not suitable for studying questions about complex,
unstable, non-linear social change. As Scotland (2012) points out, positivism attempts to reduce
the complex to the simple by simplifying and controlling variables. This is difficult if not impossible

to do in educational research, especially (as it turned out) research about the development of CR.

A post-positivist paradigm combines a realist ontology with an objectivist epistemology. This
strives for objectivity, but recognises that complete neutrality is not possible and that ‘truth’ is
merely an approximation (Zaidi and Larsen 2018). Like positivism, post-positivism relies on
observation and measurement, and maintains that there is an objective ‘truth’ but that we are

unlikely to find it (Young and Ryan 2020).

An interpretivist (or constructivist) approach, by contrast, is well-placed to study many medical
education questions, especially those that explore complex and contextually dependent issues like
CR. A constructivist paradigm is about how individuals perceive and create meaning from events
(Rees, Crampton, and Monrouxe 2020), and the participants are seen as actors who play a role in
the construction of reality (Bleiker et al. 2019). Within this paradigm, knowledge generation occurs
when relevant insights emerge naturally through researcher-participant discourse (Bunniss and
Kelly 2010). As a learning process, constructivism holds that learners must apply conscious thought
about deriving meaning, and that the learner constructs their own knowledge through
observation. Learning is a cognitive process that occurs through building on previous knowledge in

collaborative environments, and much of the onus of this is on the learner (Alanazi 2016).

There are other research paradigms that have been described, such as sociomaterialism,
constructionism, critical theory (MacLeod et al. 2020), pragmatism, subjectivism and critical
realism (Scotland 2012; Ellaway, Kehoe, and llling 2020), and postmodernism (Ellaway 2020).
However, these paradigms were assessed as not being relevant to this research and are therefore

outside the scope of this discussion. There is no one research approach or paradigm that is better
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than another, but all are valid when used in context to answer the appropriate research question,

and they thus carry different expectations for rigour (Bunniss and Kelly 2010; Varpio et al. 2021).

The two small studies described in Chapter 4, which applied quantitative measures to the
development CR in students undertaking a LIC, combined a realist ontology with a relative
objectivist epistemology to form a post-positivist paradigm (Bergman, et al. 2012). The larger
gualitative study, found in Chapter 6, combined a relativist ontology with a subjectivist
epistemology to form a constructivist paradigm. This recognises that that reality is relative and is

constructed by those who experience it (Zaidi and Larsen 2018).

AXIOLOGICAL CONSIDERATIONS

The ideological system of beliefs, values and value judgements that researchers hold inevitably
affects the research activities and their outcomes, and they have a responsibility to acknowledge
this (Ellaway 2016). This requires the researcher to consider how and why their research is valued
or deemed to be worthwhile (Varpio and MaclLeod 2020). Ellaway (2017) holds the view that these
issues should be debated and discussed, and that researchers need to develop a defensible
ideological position in their scholarly endeavours. This, she states, is not a manifestation of moral
superiority but rather one of responsible and moral autonomy, and scholars should endeavour to
act as moral agents by directing their actions in reference to personal and professional codes and

values.

My personal system of beliefs and values has been shaped by my upbringing, my education, and
my interactions with fellow academics, researchers, and clinicians. As outlined in the section on
reflexivity in Chapter 1, | believe that my CR abilities on graduation were rudimentary at best, and
this was in stark contrast to what | have observed in current medical students and young
graduates — this is what piqued my curiosity and generated my interest in delving into this topic.
Over the past two decades, through a series of career choices and changes, | have become much
more aware of the inequities in the delivery of and access to health services, especially amongst
rural and remote populations and socially disadvantaged groups. Over a similar time period, | have
become more and more convinced of the value of LICs in undergraduate medical education.
However, as outlined in Chapter 1, | was conscious throughout this research journey that my
personal experiences could have an influence on the inferences and conclusions drawn, and this

has been an ongoing topic of attention between me and the members of my supervisory team.
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Over the past few decades, as Western societies have become more focussed on materialism and
material gain, | believe many have become confused between the pursuit of pleasure and the
pursuit of happiness. They have become convinced that focussing on material gain will bring
happiness and that success is measured by material possessions. This can, unfortunately, have a
flow-on effect on medical education programs and, | suggest, unless medical schools have a strong
social accountability mandate and a program structure that encourages students and graduates to
pursue careers focussed on serving geographic areas of workforce need and social disadvantage,

graduates can emerge with a focus on pursuing high income-generating careers.

This research has been driven by a combination of factors. These include my own personal
curiosity about the development of CR because of the relatively poor development of my own CR
as a medical student compared with that of current medical students, and an interest in and a
desire to know what role LICs play in the development of CR. | believe that understanding this role
may serve to better engage with faculty development of staff who are involved with longitudinal
programs, inform medical educators who are interested in designing and developing longitudinal
programs, provide a narrative for those who need to defend longitudinal programs, and assist

those who are embarking on curriculum reviews.

THEORETICAL UNDERPINNINGS

Reasons for using theory in medical education research

Theories provide conceptual understandings of areas of study that are difficult to explain, which
helps us to understand them better or even perceive them in different ways (Varpio and Ellaway
2021). They are abstract descriptions of the relationships between concepts that help us to better
understand the world and provide researchers with a range of lenses to study complex problems
and social issues (Varpio et al. 2020). This, it is suggested, allows findings to be translated to
principles for policy makers, healthcare providers and educators (Reeves et al. 2008). Theory
informs research design, magnifies and illuminates analysis and interpretation of the findings, and
allows for new theory to be generated (Kelly 2010). Good programmatic research should foster both
theory testing and theory building (Bordage 2007). But more than this, good medical education
research underpinned by theory should have a positive impact on education practice and
ultimately on patient care (Gibbs, Durning, and Van der Vleuten 2011) — this is medical education

research as translational science (McGaghie 2010).
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Theories used in modern medical education research

Before choosing a theoretical framework for my research, | sought to obtain a general overview of
the theories used in medical education research. By doing this, | was able to make a more
deliberate choice of which theories and theoretical frameworks best fitted my research questions
and were, therefore, best to use for my research. My description here is thus not intended to be a
detailed study of all possible theories used in medical education research but is rather an
overview. As a result, many of the references used are, again, overview papers and not necessarily

original sources.

Dong et al. (2021) have provided a helpful framework for a general classification of learning
theories in medical education. They categorised them under three broad headings: 1) theories
based on cognitive psychology, 2) theories based on humanistic psychology, and 3) theories based

on social anthropology. These are outlined in Table 2.1 below.

Table 2.1: Learning theories relevant to modern medical education (modified from Dong, et al. (2021))

Theories based on cognitive psychology:
e Cognitivism
— Learners’ engagement in information processing
— Knowledge construction and schemas
— Cognitive load theory
— Theory of multimedia learning
Cognitive constructivism
Generative learning theory
e Experiential learning
Reflection
Vygotsky’s zone of proximal development

Theories based on humanistic psychology:
e Adult learning principles
o Self-directed learning
e Bourdieu’s theory of practice
e Complexity theory
e Human motivation theory/Maslow’s hierarchy of needs
e Mezirow’s transformative learning theory

Theories based on social anthropology:
e Communities of practice and situated learning
e Cognitive apprenticeship
e Social constructivist theory
e Socio-cognitive career theory
e Bronfenbrenner’s bioecological model of human development
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Theories based on cognitive psychology

Theories based on cognitive psychology cover the broad areas of cognitivism, cognitive
constructivism, generative learning theory, experiential learning, reflection, and Vygotsky’s zone
of proximal development. Cognitivist theories include learners’ engagement with information
processing, theory on knowledge construction and schemas/script theory, cognitive load theory,

and theory of multimedia learning.

The theory of learners’ engagement with information processing holds that humans are
intrinsically learning beings that continually seek, organise, code, store and retrieve information. It
also holds that humans have a strong tendency to store and retrieve meanings instead of exact
reproductions of what is experienced, and teaching is thus more effective if it helps students to
construct meanings more efficiently. These meanings become more valid when they have
relationships to other knowledge and experience and are more readily and quickly retrievable

(McKeachie 1980).

Theory on knowledge construction and schemas/script theory includes the theory of expertise in
medicine, which was originally proposed to describe the development of medical problem-solving.
It holds that knowledge development and organisation evolves through a number of stages
(Sweller, van Merrienboer, and Paas 1998; Sweller, van Merrienboer, and Paas 2019; Schmidt,
Norman, and Boshuizen 1990; Schmidt and Boshuizen 1993). However, this has now been
described to also include the development of CR (Chamberland et al. 2021; Schmidt and Mamede
2015; Charlin, Tardif, and Boshuizen 2000; Charlin et al. 2007).

Cognitive load theory holds that human working memory is very limited in the number of
elements that it can process simultaneously and is also limited in the time that these are retained

(Van Merrienboer and Sweller 2010; Leppink and van den Heuvel 2015).

The theory of multimedia learning essentially means learning from both words and pictures. It
holds that humans have two channels for processing information, that working memory is limited
(cf., cognitive load theory), and that humans support cognitive processing of incoming material (cf.,
learner’s engagement with information processing and knowledge construction and schemas)

(Mayer 2010).

Cognitive constructivism theory holds that individuals create their own new understandings and

meaning-making based on the interaction between what they already know and the knowledge
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with which they come into contact (Richardson 2003). Individual learners construct meaning of

phenomena which are idiosyncratic, depending on the learner’s background.

This aligns closely with Vygotsky’s zone of proximal development, which posits that there is a zone
between the actual level of development determined by independent problem solving and the
level of potential development as determined by problem solving under guidance or collaboration
with peers (Harland 2003). Although this is, in essence, a cognitive theory, it also overlaps to some
extent with social constructivist theory (see below). Also closely aligned to Vygotsky’s zone of
proximal development is the generative learning theory, which proposes that learning involves
actively constructing meaning from new information by mentally reorganising it and integrating it

with existing knowledge (Chamberland, et al. 2021).

Experiential learning, which has long been widely accepted in medical education, emphasises
individual learning in the workplace (Mann 2011). It is closely linked to reflection (Aukes et al.
2008; Tanner 2012; Sandars 2009), complements situated learning (Mann 2011)(see below), and is
underpinned by constructionist philosophy (Yardley, Teunissen, and Dornan 2012b). These
concepts are reflected in Kolb’s learning cycle of concrete experience, followed by reflection, then
abstract conceptualisation and active experimentation (Yardley, Teunissen, and Dornan 2012a),

which has gained widespread acceptance in medical education.

Theories based on humanistic psychology

Theories based on humanistic psychology include adult learning principles, self-directed learning
theory, Bourdieu’s theory of practice, complexity theory, human motivation theory/Maslow’s

hierarchy of needs, and transformative learning theory.

Adult learning theory, which encompasses a whole range of learning principles, overlaps heavily
with other theories. In the late 1960s, Knowles proposed the term ‘andragogy’, which he defined
as the art and science of helping adults to learn, and this was supported by five assumptions about
adult learning: 1) adults have an independent self-concept and can direct their own learning, 2)
adults have a reservoir of life experiences that provides a rich resource for learning, 3) adults have
learning needs closely related to changing social roles, 4) adults are problem-centred and
interested in the application of knowledge, and 5) adults are motivated to learn by internal rather
than external factors (Merriam 2001). Taylor and Hamdy (2013) have attempted to summarise this
by proposing a multi-theories model which has five phases: 1) a phase of dissonance, 2) a phase of

refinement, 3) a phase of organisation, 4) a phase of feedback, and 5) a phase of consolidation.
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Self-directed learning theory, also proposed by Knowles, is a complex area. It is defined as a
process where individuals take the responsibility for determining their own learning needs and
formulating their own learning goals, and encompasses three main components: process
(including skills and abilities), personal attributes (including critical reflection ability, enthusiasm,
life experience, motivation and self-concept), and context (including concepts such as culture,

power and learning environment) (Sawatsky et al. 2017).

Bourdieu’s theory of practice holds the view that objectivist and subjectivist approaches should be
integrated. In practical terms, for medical education this means that the ‘outer world’ (i.e., the
curriculum) should be integrated with the ‘inner world’ (i.e., the professional values of students
and graduates), and that these two are (or should be) inseparable (Varpio and Albert 2013;
Balmer, Richards, and Varpio 2015).

Complexity theory has generated much disagreement and debate, and finding a definition for it
has proved elusive (Cristancho, Field, and Lingard 2019; Nunn 2007). However, in its simplest
terms, it looks at how complex, non-linear systems and processes can generate simple outcomes

(Norman 2011).

Jack Maslow (1943), an American sociologist, was arguably the leader in the field of theory around
human motivation. He proposed a hierarchy of needs depicting five levels: physiologic, safety,
belonging, esteem and self-actualisation (Hale et al. 2019). He developed transformative learning
theory to describe what happens when people change their worldview when their thinking is
challenged by a disorientating dilemma which acts as a trigger for reflection (Christie et al. 2015;
Mezirow 1994). He argued that every individual has a particular worldview, and that if this is

ingrained, it can sometimes take a disorienting dilemma to get them to change this.

Theories based on social anthropology

There are several theories based on social anthropology. These include situated learning in
communities of practice, cognitive apprenticeship, social constructivist theory, socio-cognitive

career theory, and Bronfenbrenner’s bioecological model of human development.

Situated learning in communities of practice was first articulated by Lave and Wenger (1991). This
incorporates guided participation and sees learners as being legitimate peripheral participants in
healthcare delivery teams (Artemeva et al. 2017). It emphasises the social learning that occurs in

medicine, and has roots in constructivist theory (Cruess, Cruess, and Steinert 2018).
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Cognitive apprenticeship holds that the cognitive parts of learning medicine are different to
learning manual skills that can be observed, such as those learned by tradesmen. Because of this
significant difference, the model of instruction in cognitive apprenticeship should be to make

thinking visible (Collins, Brown, and Holum 1991).

Cognitive constructivist theory holds that each individual constructs their world of experience
through cognitive processes. Social constructivism recognises that experience and learning is

derived from and preceded by social influences (Young and Collin 2004).

Socio-cognitive career theory, which is based on Bandura’s general social cognitive theory,
emphasises the means by which individuals exercise personal agency in their career development
process. It combines personal and contextual and experiential factors as influences of career

choices (Han, Roberts, and Korte 2015).

Bronfenbrenner’s bioecological model of human development explores the multiple factors that
influence and shape learners. These include individual, microsystem, mesosystem, exosystem and

macrosystem factors (Hamwey et al. 2019).

Theories on behaviourism, which originated in the early part of the twentieth century, hold that
only what can be directly observed and measured is accepted, and concepts such as
consciousness, meaning and emotion are excluded. This group of theories morphed into the
theory of extreme behaviourism, which sees behaviour as being determined by the interaction of
the individual and the environment with no place for personal development, meaning,
understanding or identity (llleris 2018). In my view, these theories have no place in modern

medical education and will thus not be discussed further.

As can be readily seen, there is connection and much overlap between many of these theories,
even between theories that sit within different categories. Therefore, theories cannot and should

not be seen to exist in isolation.

Theoretical framework for this research

There is a range of theoretical lenses that can be used within both a constructivist paradigm and a
positivist paradigm when designing research to examine the topic of the development of CR in LIC
medical students. However, the theories which | considered the most appropriate for this research
include:

1. Script theory/development of expertise theory
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Cognitive load theory
Communities of practice theory

2

3

4. Situated learning theory

5. Legitimate peripheral participation theory
6

Complexity theory

| will describe each of these theories in more detail, and then | will explain why | considered these
to be the most appropriate. | will also describe how they combine within the context of the

development of CR in a LIC to form a theoretical framework for this research.

Script/development of expertise theory

Theory on knowledge construction and schemas/script theory includes the theory of expertise in
medicine. This holds that CR evolves through four stages of knowledge development and
organisation: 1) the first stage is the development of causal networks of biomedical knowledge; 2)
this is followed by knowledge becoming encapsulated into concepts which include the causal
networks; 3) the next stage is the development of illness scripts, which are mental representations
of diseases; and 4) the final stage is enrichment of this knowledge by exposure to examples from
real patients (instances) (Chamberland, et al. 2021; Sweller, van Merrienboer, and Paas 1998;
Sweller, van Merrienboer, and Paas 2019; Schmidt, Norman, and Boshuizen 1990; Schmidt and

Boshuizen 1993).

Cognitive load theory

This theory, first proposed by Sweller in 1988, was based on the model of working memory
suggested by Hitch and Baddeley (Debue and van de Leemput 2014; Sweller, van Merrienboer,
and Paas 1998; Sweller 1988). As mentioned above, cognitive load theory holds that human
working memory is very limited in the number of elements that it can process simultaneously and
in the time that it is retained — this applies to new information only and not to information that is
retrieved from long-term memory (Van Merrienboer and Sweller 2010; Leppink and van den

Heuvel 2015).

Three types of cognitive load have been described: 1) intrinsic load, the load associated with the
task in hand and which is a direct function of the complexity of the task involved and the expertise
of the learner, 2) extraneous load, which is the load not essential to the task and is a result of
superfluous processes that do not directly contribute to learning, and 3) germane load, which is

the load imposed by the learner’s deliberate use of cognitive strategies to re-organise information
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in order to store in in long-term memory, i.e. to learn (Van Merrienboer and Sweller 2010; Debue
and van de Leemput 2014; Young et al. 2014). It should be noted that there has been some debate
around this model, as researchers in this field differ on the conceptualisation of the different types
of cognitive load, as well as on the nature of the relationship between them (Debue and van de

Leemput 2014).

It is important to recognise the considerable overlap and synergy between cognitive load theory
and other cognitivist theories such as the theory of knowledge construction and schemas/script
theory. This interconnection is particularly relevant because scripts or schemas greatly reduce
working memory load. Notably, even highly complex schemas can be dealt with as one element in
working memory rather than many elements, as highlighted by Van Merrienboer and Sweller
(2010). As will become apparent later, the overlap of these theories is of particular relevance to

this research.

Communities of practice theory

Situated learning in communities of practice was first articulated by Lave and Wenger (1991).
Communities of practice have been defined as groups of people who share an interest in a domain
of human endeavour and engage in collective learning that creates bonds between them
(Parboosingh 2002). Although not originally developed for healthcare settings, it fits very well into
this space, and Cruess, Cruess, and Steinert (2018) believe that it has the capacity to encompass
the multifaceted nature of medicine’s knowledge base, including its foundations in biomedical
science, the professional identity of physicians, and its rich mix of tacit and explicit knowledge. It
incorporates guided participation and sees learners as being legitimate peripheral participants in
healthcare delivery teams (Artemeva, et al. 2017). It has its roots in constructivist theory and

emphasises the social learning that occurs in medicine (Cruess, Cruess, and Steinert 2018).

Situated learning theory

Communities of practice have been closely linked to the theory of situated learning through
emphasising the social nature of learning. Learning is a social activity with the learner being
situated in the community which is given authenticity because it is acquired in the same context to

which it is applied (Cruess, Cruess, and Steinert 2018).

Legitimate peripheral participation theory
Closely linked to community of practice theory as well as situated learning theory, is the theory of

legitimate peripheral participation, also proposed by Lave and Wenger (1991). It holds that the
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learner undertakes experiential learning (or learning by doing) by becoming a member of a
community of practice, initially as a legitimate peripheral participant (or novice member), and
gradually moving closer to the centre of the group in a centripetal way to become a full member
of the community (Cruess, Cruess, and Steinert 2018). As described by Bartlett, Rees, and
McKinley (2017), students move from becoming ‘knowledge leeches’ to being accepted as

contributors to the healthcare of patients.

Complexity theory

Complexity theory examines how complex, non-linear systems and processes can generate simple
outcomes (Norman 2011). Three types of complexity have been described: algorithmic complexity,
deterministic complexity and aggregate complexity (Cristancho, Field, and Lingard 2019). Although
all three are concerned with how the nature of a system can be characterised by its constituent
parts, the first two largely reflect a positivist stance. Aggregate complexity, by contrast, offers a
representation of a phenomenon by describing relationships between entities like clinical teams
and the interactions that students have with them. Phenomena, events and actors in these
entities are viewed as mutually constitutive and dependent and emerge together in dynamic

structures (Fenwick and Nimmo 2015).

How these theories combine to form a theoretical conceptual framework

For effective learning to occur, especially during LICs, | propose that there are three main domains:
1. The student
2. The learning environment

3. The clinical supervisor

The student
There are some who believe that CR can and should be formally taught (Round 1999). Schmidt and

Mamede (2015) feel that formal instruction in CR is necessary due to the limited number and
variety of patients that students are exposed to on placements in hospital wards during traditional
block rotations (TBRs). However, an opposing view is that teaching CR as a generic skill that can be
applied to any clinical problem lacks empirical evidence (Gruppen 2017). This is because CR is
highly content, domain and context specific, and it depends on a minimum amount of underlying
content knowledge. However, this knowledge is domain-specific, and the networks of knowledge
and illness scripts that students are still in the process of developing are highly domain-specific

and idiosyncratic (Schuwirth 2009; Schuwirth 2002). It is thus logical to conclude that standard
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teaching approaches will not be effective for the generic, generalisable or hypothetical

development of CR, and it can thus more effective for it to be learned rather than formally taught.

It is now accepted that the development of CR takes time, exposure to a diversity of patients, and
the repeated practice of solving clinical cases (Hemmer et al. 2015). Students must be directly
involved with clinical problem solving and also have opportunities for reflection (Chamberland et
al. 2015). The process of reflection serves to reiterate the clinical encounter, engages students’
metacognition (or thinking about their thinking), and strengthens and expands knowledge stored

in long-term memory.

There are two theoretical models that fit well within this domain. These are: 1) cognitive load

theory, and 2) the development of expertise theory.

As outlined above, cognitive load theory posits that human working memory is very limited in the
number of elements that it can process simultaneously and in the time that it is retained — this
applies to new information only and not to information that is retrieved from long-term memory
(Van Merrienboer and Sweller 2010; Leppink and van den Heuvel 2015). When a student first
commences clinical clerkships, they do not have much information within their long-term memory
and there is a lot of new extraneous information being processed; cognitive load is thus very high.
In the TBR model of clinical clerkships, there is likely to be much extraneous cognitive load at the
start of every rotation as a result of having to settle into new clinical teams and environments, and

this adds to the high overall cognitive load and, this theory suggests, detracts from learning.

The development of expertise theory (also known as script or schema theory) holds that the
development of expertise in general and of CR in particular follows the four stages outlined above,
namely causal networks of biomedical knowledge, knowledge encapsulation into concepts, the
development of illness scripts, and enrichment of this knowledge. As students see exemplars of a
range of clinical cases in real patients, it reinforces and expands the illness scripts and schemas
stored in long-term memory which is, in theory, unlimited in capacity and can readily be retrieved

when required (Young, et al. 2014).

Cognitive load theory and the development of expertise theory fit well together and are, | suggest,
complementary. As expertise develops and grows, information retained in long-term memory

increases, and as a result there is a corresponding decrease in cognitive load.
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The learning environment

According to the definition of communities of practice given above, every healthcare delivery
setting can be considered a community of practice, whether it be in a hospital inpatient setting, in
a hospital outpatient setting, or in a healthcare setting in the community. This theory suggests that
students learn in these communities by doing and by becoming legitimate peripheral participants,
in other words they are accepted as a member of the healthcare delivery team. Not only does
their expertise develop and grow, but so does their identity as a member of the group, which
includes the acceptance of the norms and values of that group (Cruess, Cruess, and Steinert 2018).

This makes an important contribution to the formation of students’ professional identity.

The supervisor

For effective learning to occur, the manner in which the student is linked with the learning
environment is critical to its success or failure. The clinical supervisor plays a key role in this
process, and there are multiple factors that come into play. The clinical supervisor is
simultaneously providing guidance to the student whilst also providing healthcare to his or her
patients, and these demands can be seen to be in competition with each other. Other factors that
come into play include the personalities of both the supervisor and the student, cultural issues,
communication styles and learning styles. The ultimate goal of clinical supervision is to develop
students into healthcare professionals who can adapt, transfer and apply their knowledge
effectively, in other words, have good agility of thinking (Pront and Gillham 2017). Students learn
by being situated in the community of practice, and in return make contributions to the
community of practice as legitimate peripheral participants. This is all achieved under the expert

guidance, direction, and mentorship of the clinical supervisor.

Pront, Gillham, and Schuwirth (2016) describe four key areas (or domains) for successful clinical
supervision: 1) partnership, 2) nurturing, 3) enabling and 4) facilitating meaning. Partnership
means establishing a good relationship and developing common views about the purpose of the
supervision, and it includes communication, trust, and respect. Nurturing is about the supervisor’s
ability to assist the student to transition and socialise into a new learning context and to ensure
that the student is established as part of the healthcare delivery team. Enabling is the ability of the
supervisor to recognise, promote and encourage learning opportunities within the healthcare
setting and to recognise the student as a colleague. Facilitating meaning includes the ability to
understand how the learning world and the clinical world combine in importance and relevance to

practice, as well as promoting an understanding of professional behaviour and critical thinking.
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The relationship between student and preceptor, and ultimately between student and the
learning environment is not linear but is, rather, a highly complex one. For this reason, |
considered it important to include complexity as the underpinning theory because it encompasses
the entire learning process, the relationships that situated learning brings, and especially within

LICs, that they occur over time and without a pre-determined curriculum.

Figure 2.1 below depicts the relationship between the domains and the key theories that underpin

each.

i 2\ . ~

Cogpnitive load
theory

Development of
expertise theory

\ / COMPLEXITY THEORY \ /

Legitimate peripheral participation theory —»

«+— Situated learning theory Communities of

practice theory

Figure 2.1: Theoretical conceptual framework for the development of clinical reasoning during longitudinal
integrated clerkships

IN SUMMARY

The primary interactions in the development of CR in medical students occur between the student
and the learning environment, and these are facilitated by the relevant clinical supervisor. There is
a range of learning theories that inform this research: cognitive load theory and development of
expertise theory for the student, community of practice theory for the learning environment, and
legitimate peripheral participation theory and situated learning theory for the supervisor. These
interact with each other in multi-faceted and complex ways, and thus complexity theory is seen as

the underpinning theory that encompasses all these interactions.
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CHAPTER 3:
SCOPING REVIEW OF THE LITERATURE OF CLINICAL REASONING IN
LONGITUDINAL INTEGRATED CLERKSHIPS

“EDUCATION IS NOT THE LEARNING OF MANY FACTS, BUT THE TRAINING OF THE MIND TO THINK.”
— ALBERT EINSTEIN (1879-1955)

This chapter outlines the initial scoping review of the literature on the development of clinical
reasoning (CR) during longitudinal integrated clerkships (LICs) that was undertaken prior to the

development of the quantitative studies described in Chapter 4.

INTRODUCTION

At the outset of this chapter, it is important to acknowledge and emphasise the pivotal role of CR
in and importance to good medical practice. Although much of the interest in CR has been largely
from the perspective of reducing medical error, it is often seen as an ability or a characteristic of
individual clinicians. However, it is important to note that CR is domain (or content) specific, it is

idiosyncratic, and it is highly context specific.

Domain or content specificity refers to the inability of predicting the performance of a clinician on
a problem based on their performance in another problem, even within the same specialty
(Mamede 2020; Swanson, Norcini, and Grosso 1987). Idiosyncrasy in CR refers to the fact that
illness scripts which are stored in long term memory vary from clinician to clinician based on their
unique history of learning and experience, despite having common foundational knowledge
(Parsons, Wijesekera, and Rencic 2020; Bleakley et al. 2003). Context specificity refers to the
phenomenon of a physician arriving at two different diagnoses for two different patients who
have the same symptoms, findings and ultimately the same diagnosis (Durning et al. 20123;
Konopasky et al. 2020a). This means that CR is not formulaic or generic, and that it goes far

beyond the individual characteristics of clinicians.

Due to the deeper relationships that develop between student and supervisor during LICs, coupled
with the unique student/patient interactions that occur in this learning environment, they are by
design intended to be more context-rich than traditional block rotation (TBR) clinical clerkships
(Kelly, Walters, and Rosenthal 2014; Laksov, McGrath, and Josephson 2014; Bansal et al. 2020).
Students participating in these models of medical education are immersed in clinical environments

that offer many opportunities for situated learning. This immersion should theoretically provide
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them with greater opportunities to develop illness scripts and, consequently, have improved levels
of CR. It is, therefore, logical to question if LICs lead to better CR and explore what the published

literature has to say about this.

To further explore the relationships between LICs and CR outcomes or comparing the impacts of
LICs and traditional clerkships in terms of CR outcomes, | decided to conduct a scoping review of
this topic. The articles were initially identified and selected by me in close communication with my
main supervisor. In keeping with the overall purpose of scoping reviews, the purpose of this
review was purely to describe the breadth of knowledge relating to this particular question, and it

adopted a subjectivist epistemological approach (Thomas et al. 2020).

METHODS

This scoping study followed the framework set out by Arksey and O'Malley (2005). This framework
outlines five distinct stages: 1) identifying the research question, 2) identifying relevant studies, 3)

study selection, 4) charting the data, and 5) collating, summarising and reporting the results.

Stage 1: Identifying the research question
The research question that guided this review was: What direct impacts do LICs have on the

development of CR in medical students who participate in them?

Stage 2: Identifying the relevant studies

The literature was searched using four online databases, limiting the search results to articles
published in English. This was followed up by undertaking secondary searches of reference lists in
articles found during the database searches as well as hand searched journals. The online
databases searched were PubMed Central, Medline, ERIC and PsycINFO, and the search strategy

developed was based on the research question and by workshopping the search terms.

Search terms for all four of the online databases were the same. In order to capture as many
published articles as possible, they included the phrases and Boolean connectors as depicted in

Table 3.1 below.

Table 3.1: Relationship of search terms and Boolean connectors (bold).

longitudinal clerkship* OR longitudinal placement* OR rural clerkship* OR rural placement*

AND
clinical reasoning OR clinical decision making OR clinical problem solving OR medical reasoning OR
diagnostic reasoning OR diagnostic decision making
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Stage 3: Study selection

Articles were excluded if the titles and abstracts did not meet the key words in the search strings.
Inclusion was based on titles or abstracts that contained the reference ‘clinical reasoning’ (or an
alternative phrase) in relation to longitudinal programs. There was no limitation in terms of year of
publication or of study design. Full text articles that definitely or possibly met the inclusion criteria

were downloaded and reviewed, which led to the next stage.

Stage 4: Charting of data
All extracted full-text articles were managed in an Endnote database file. A data form was
developed using a Word document for each database, and the final articles selected were collated

a separate Word document.

Stage 5: Collating, summarising and reporting of results
The scoping review findings are described narratively in the Results section below to provide

insight into the content of each of the full-text articles examined.

RESULTS

Overview

The initial database search yielded 316 articles, of which six were duplicates (which were
removed). A secondary search yielded an additional sixteen articles. After an examination of the
titles and abstracts of these 326 articles, 300 were deemed to not meet the inclusion criteria. The
remaining 26 articles were downloaded for examination of their full text. Of these, 13 were
deemed not to meet the inclusion criteria and were excluded. This left 13 articles included in the

final synthesis (see Figure 3.1 below).
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Figure 3.1: PRISMA diagram of document search.

Characteristics of the included studies
The literature on the development of CR during LICs as discussed in the 13 included articles were
divided into two broad categories (see Table 3.2 below):
1. Articles that are author opinions claiming that there is a positive relationship between LICs
and CR (three articles)
2. Studies directly examining the relationship between LICs and the development of CR (ten

articles)
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The second category also included three sub-categories:

a. Student self-reports (six articles)

b. Preceptor opinions or reports (three articles)

c. Both student self-reports and preceptor opinions or reports (one article)

Table 3.2: Summary of the 13 articles found examining the link between LICs and development of CR.

Theme | Sub-theme | Article | Study type | Outcome
Author opinions Greenbhill and Opinion The LIC model promotes the development
Poncelet (2013) of CR
Kelly, Walters, Opinion The LIC model promotes the development
and Rosenthal of CR
(2014)
Greenbhill and Opinion The LIC model promotes the development
Walters (2014) of CR
Studies Student self- Bansal, et al. Mixed Students reported that their CR had been
examining the  reports (2020) methods broadened and improved
relationshi
P Van Schalkwyk Qualitative Students reported that their CR had been
between LICs t al. (2014 h p
and CR etal. ( ) enhance
Banh, Ramirez, Likert scale Students reported that the LIC model had
and Thabit survey improved their CR
(2014)
Walters et al. Literature Reported an increased development of
(2012) review higher order cognitive skills
Poncelet and Literature Reported an increased development of
Hudson (2015) review higher order cognitive skills
Greenbhill et al. Qualitative Reported increase in clinical scepticism in
(2018) LIC students compared with non-LIC
students, which by implication results in
improved CR
Preceptor Teherani et al. Qualitative Reported an increase in CR, but
reports/ (2009) comparable to non-LIC students
opinions
pini Hauer et al. Qualitative Students all progressed in their CR
(2011) development, but at different rates
Campbell et al. Modified The longitudinal relationships between
(2017) Delphi students and preceptors had a positive
effect on CR
Combination Graham et al. Online Students reported a large increase in their
reports (2019) survey ability to formulate differential diagnoses

and management plans (in an intercalated
emergency medicine degree, not a true
LIC)

30




1. Author opinions

The first two of the three author opinion articles included in this review were descriptive
commentaries on the nature of LICs and why these should theoretically lead to the development
of better CR in students who participate in them (Greenhill and Poncelet 2013; Kelly, Walters, and
Rosenthal 2014). Greenhill and Poncelet (2013) concluded that because students in LICs are
immersed in socially connected communities and have a more patient-centred approach to
medical practice, this leads to a different frame of reference to that of students in TBRs and thus a
less cognitive learning approach in the development of CR. Kelly, Walters, and Rosenthal (2014)
concluded that because learning of students in LICs is contextualised around particular patients
and prevalent diseases and because is takes place in familiar and supportive educational and social

environments, CR skills are able to mature.

The third author opinion article is a one-page perspective piece which posits that because
students in LICs have a reduced cognitive load, this contributes to the development of CR

(Greenhill and Walters 2014).

2. Studies examining the relationship between LICs and the development of CR

The range of studies examining the relationship between LICs and the development of CR were a
combination of qualitative studies, quantitative studies, mixed method studies, literature reviews,
and one Delphi-like study. They involved deriving information from students or preceptors, with

one study including both students and preceptors.

a. Student self-reports
All the studies involving students were student self-reports in one form or another, and almost all

were based on small student numbers in single programs.

A study from the United Kingdom, in which groups of 28 medical students undertook a 12-week
hospital-based ‘LIC" with GP-facilitated case-based discussions focussed on stimulating the
development of CR. This program was evaluated utilising a 6-question 5-point Likert scale survey
with free-text boxes to explain their rating after each question, as well as four qualitative focus
group interviews using the same six questions as the survey (Bansal, et al. 2020). All 213
participating students were invited to respond to the survey, but is it not reported how many
actually responded. Thirty-one students participated in the focus groups, but neither of these

evaluation interventions were framed by theory. The study concluded that students reported that
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their CR had been broadened and improved, but there is no clear evidence that the intervention

was the direct cause of this effect.

Another study from South Africa used a qualitative approach for determining perceptions of eight
students of their experiences, including the development of their CR (Van Schalkwyk, et al. 2014).
Six of these students were involved in a TBR-type placement in a rural hospital, while just two
were involved in a true LIC which, even for a qualitative study, is a very small number and there is
no way of knowing if data saturation was reached. Although preceptors and other clinical staff
were also interviewed, the study reported on student data only, which concluded that their CR
had been enhanced. No distinction was made between the TBR students and the LIC students, and

the study was not framed by any theory.

A study from the United States utilised a Likert scale survey of student perceptions of the
development of their CR during an emergency medicine LIC (Banh, Ramirez, and Thabit 2014). The
students self-reported that this longitudinal clinical exposure overwhelmingly contributed to the
development of critical judgement and ability to formulate differential diagnoses/treatment plans.
However, this quantitative self-evaluation does not indicate how the exposure brought this

outcome about. This study was also not framed by any theory.

Two of the articles were literature reviews, and both reported on the development of student
higher order cognitive skills but did not specifically report on the development of CR (Poncelet and
Hudson 2015; Walters, et al. 2012). Walters, et al. (2012) concluded that in comparison with TBR
students, LIC students have a range of well-developed skills, including greater preparedness in
higher-order clinical and cognitive skills. Poncelet and Hudson (2015), in their review of the

literature, agree with the stance of Walters, et al. (2012), but this is largely based on their article.

One qualitative study, which examined longitudinally the progress of a cohort of 20 students
involved in a rural LIC, an urban community and hospital based model, and a TBR model, found
that clinical scepticism was evident in LIC students and urban and community based model
students, but not in TBR students (Greenhill, et al. 2018). Clinical scepticism, they posit, is
something that develops covertly as CR and judgement develop, and that a lack of clinical
scepticism implies that the context in which learning occurs influences the development of critical

thinking.
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b. Preceptor opinions/reports
Three studies focussed on the personal observations and perceptions of preceptors, two of them

in single programs.

The first study was a qualitative analysis of interviews with preceptors who were able to compare
their teaching experiences of LIC students with that of non-LIC students (Teherani, et al. 2009).
The preceptors indicated that the CR of LIC students progressed over the course of the year, but
that this improvement was comparable to that of students in non-LIC programs. It utilised a

grounded theory approach to the qualitative analysis.

The second study used the Reporter-Interpreter-Manager-Educator (RIME) framework to evaluate
preceptors’ quarterly group discussions on student performance during a hospital-based LIC in the
United States (Hauer, et al. 2011). All preceptors described students progressing in the
development of their CR, albeit at different rates. This was ascribed to the longitudinal
relationships with students that were able to be developed, but here was no comparison with

non-LIC students.

The third article was a modified Delphi study of nineteen academics and preceptors involved in
rural LICs who attended a workshop on their understanding of the teaching of CR (Campbell, et al.
2017). The workshop was deliberately planned to utilise a constructivist approach. A major finding
was the quality of feedback that can be given as a result of the longitudinal relationships that

develop during LICs, and that this was seen to have a positive effect on the development of CR.

¢. Student and preceptor reports

One article reported on both student and preceptor perceptions of the development of CR
(Graham, et al. 2019). This was a survey of students, former students and clinical preceptors of a
year-long intercalated degree between the penultimate and final year in emergency care at one
medical school in the United Kingdom. This program is not a true LIC as defined by the Consortium
of Longitudinal Integrated Clerkships (Norris et al. 2009). However, its findings are still relevant to
this discussion. Although numbers were relatively small, in the student and former student
responses a large increase in the ability to formulate diagnoses and management plans for

patients was perceived.

33



DISCUSSION

This scoping review aimed to review the published literature to determine what direct impacts
LICs have on the development of CR in medical students who participate in them. What it found
was that evidence to date for this development is weak, because it is based largely on opinions,
perceptions and student self-reporting. However, nothing was found on ‘how’ and ‘why’ this could
be so, or a study that demonstrates ‘how much’ of an impact LICs have on this aspect of student

development.

This study has some limitations. The first is that the number of articles retrieved which met the
inclusion criteria was relatively small. The second limitation was that the numbers of institutions
that contributed to the literature on this topic and the geographic spread of these institutions was
also small. In addition, the fact that as supervisor/student interactions are complex and adaptive,
societal and generational cultural mores impact on these complex adaptive systems (Ogden,

Kilpatrick, and Elmer 2023; Valentine et al. 2023)

This review has revealed a considerable gap in the published literature, with a lack of robust
evidence of how this pedagogical approach to medical education works in terms of the
development of sound CR. To contribute to filling this gap in the evidence, the next stage of my
research was to focus on two studies to quantitatively measure the development of CR students in

one LIC program —these can be found in the following chapter.
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CHAPTER 4:
AN ANALYSIS OF TWO QUANTITATIVE STUDIES OF CLINICAL REASONING

“NOT EVERYTHING THAT CAN BE COUNTED COUNTS, AND NOT EVERYTHING THAT COUNTS CAN BE COUNTED.”
— WiLLIAM BRuUcE CAMERON, 1969

This chapter describes two quantitative studies that were undertaken in an attempt to answer the
how much questions about the development of clinical reasoning (CR) in longitudinal integrated
clerkship (LIC) students from a realist perspective. It discusses the difficulties in using this
approach and how it led to a different understanding of the development of CR within a LIC

context, and a consequent change in direction of this research.

INTRODUCTION

As outlined in the preceding chapters, it is widely accepted that CR is a core function of good and
safe medical practice. However, despite intensive interest and study over the past few decades, it

remains an elusive concept to define and to measure (Young, et al. 2018b).

The availability of relevant knowledge and the ability to retrieve this knowledge when needed is a
major factor in the CR process (Eva 2005). According to one theory, prototype theory, knowledge
of a particular topic is structured in memory around key cases (scripts) or key examples
(exemplars) (Schmidt, Norman, and Boshuizen 1990; Regehr and Norman 1996; Charlin, Tardif,
and Boshuizen 2000; Bowen 2006; Charlin, et al. 2007; Durning, et al. 2013a; Delavari et al. 2020).
The difference between strong and weaker clinical reasoners is found not in the thinking or
problem-solving strategies used, but rather in the way that knowledge is organised and stored in

long-term memory (Van der Vleuten and Newble 1995; Schmidt and Rikers 2007).

In an attempt to measure the development of CR during the LIC of University of Wollongong
(UOW) medical students, two quantitative studies were explored. The first was to apply a method
of measuring the semantic and syntactic content of clinical case presentations, developed by
Bordage and colleagues during the 1980s and 1990s, to the written clinical log entries by UOW
medical students. The second was to measure the CR components of UOW written and clinical
examinations conducted at the conclusion of the students’ LICs. This chapter describes these two
approaches and the outcomes in terms of attempting to measure CR in students during and at the

end of their LIC at UOW.
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STUDY 1: A CROSS-SECTIONAL ANALYSIS OF STUDENT CLINICAL LOG ENTRIES FOR
SEMANTIC AND SYNTACTIC CONTENT AS A MARKER FOR THE DEVELOPMENT OF
CLINICAL REASONING

Introduction

Background

It has been proposed that the language used by clinicians provides insight into the way that their
knowledge is organised and thus, by extension, insight into their CR processes (Eva et al. 2010).
Research undertaken by Bordage and colleagues in North America during the 1980s and 1990s
demonstrated that the semantic and syntactic content of clinical case presentations has a direct
correlation with and is a reliable marker of CR abilities (Bordage and Lemieux 1991; Bordage et al.
1997). They counted the frequency of use of semantic qualifiers during clinical case presentations
and found that there was a direct correlation between the number of semantic qualifiers used and
CR expertise. By using this methodology, they were able to show that it was not only possible to
distinguish various levels of mental processing within groups of novices (e.g., junior medical
students), but that it was also possible to identify similarities between novices and experts who

successfully solved a case (Bordage and Lemieux 1991).

Two theoretical frameworks underpin Bordage’s work: structural semantic theory and syntactic
theory. Structural semantic theory maintains that knowledge is given meaning through networks
of relationships represented by dichotomous abstract qualifiers or axes, for example
acute/chronic, immediate/delayed, proximal/distal, localised/systemic, etc. This captures the
meaning assigned to the symptoms and signs. Syntactic theory, by contrast, captures the rules of

inclusion of symptoms and signs (Bordage and Lemieux 1991).

From a structural semantic perspective, every symptom or sign can be divided into two levels:

o An elementary level (i.e., the ‘substance’)

o A deeper level (i.e., the ‘form’)
The main difference in the clinical discourses between strong and weak diagnosticians lies in their
semantic competencies, which demonstrates the dynamic relationship between abstract qualities
in interpretation of clinical data and the ability to generate accurate diagnoses. More experienced
diagnosticians will use a greater number of distinct semantic axes in their case presentations than
inexperienced diagnosticians. This method also makes it possible to distinguish various levels of

competency within a group (e.g., students at the same level of training).
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As a result of this work, Bordage proposed four categories of discourse based on two
organisational dimensions: a semantic dimension measured by the number of semantic qualifiers
used, and a syntactic dimension measured by the extent (length) of the discourses (Bordage 1994;
Bordage, et al. 1997; Chang, Bordage, and Connell 1998; Bordage 2007). These four categories are:
1. Reduced (originally termed ‘empty economy’) — limited semantic content and limited
discourses
2. Dispersed (originally termed ‘empty dispersion’) — limited semantic content and extended
discourses
3. Compiled (originally termed “full economy’) — semantic richness and limited discourses
4. Elaborated (originally termed ‘full dispersion’) — semantic richness and extended discourses

(see Figure 4.1 below).

There was initially a fifth category termed ‘intermediate’, which alternated between full and
empty dispersion forms within a case (Lemieux and Bordage 1992), but this appears to have been

abandoned in later work.
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Figure 4.1: Graphical representation of Bordage’s categories of discourses in medical case presentations

Objectives

This study aimed to determine if the method developed by Bordage and colleagues of quantifying
semantic and syntactic content of clinical case presentations could be applied to written case
entries in the electronic clinical log by medical students engaged in the UOW LIC program. If this
was determined to be a valid method of quantifying their CR, it could be used for wider analysis of

the development of CR in students during this part of their clinical training years.
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Methods

Study design

This was a cross-sectional analysis of medical student long case format entries in their electronic
clinical log for semantic and syntactic content to determine their CR ability, in order to validate the

method used by Bordage and colleagues to oral clinical case presentations.

Setting

All senior medical students at UOW participate in a year-long LIC distributed across 11 ‘hubs’ (of
varying sizes) within the state of New South Wales (NSW), Australia. Each hub has its own unique
identity and range of learning opportunities (see Chapter 1 for a broader description on these

hubs).

All students are required to keep an electronic clinical log for the duration of the LIC, the purpose
being to encourage reflective thinking and as a mechanism for identifying gaps in their clinical
experiences. Each LIC student undertakes a quarterly Student Performance Review (SPR) with their
respective hub Regional Academic Leader (RAL), and an examination of a summary of the clinical
log entries forms part of this review. The summary provides de-identified information on the
number of patients seen, demographic information about the patients (age groups and gender),
type of involvement with each patient (taking a history, performing a physical examination,
observing a clinical interaction, patient education/counselling, assisting with a procedure, or
undertaking a procedure), and type of clinical presentation (mapped to the 93 core clinical
presentations). In making the entries, students are encouraged to think about the case as they
enter it into the log. It is easy for the student and for the RAL to quickly determine if the student is
missing out on having clinical contact with any particular age or gender demographics, types of
clinical contact, and types of clinical presentations. The RAL has the capacity to grade a student at
the time of each quarterly SPR to as Excellent, Satisfactory, Unsatisfactory with Recommendations,
or Unsatisfactory. It thus forms part of their work-based assessment throughout the duration of

the LIC.

The electronic clinical log system has long form and short form format of making entries. The long
form format is to record patient encounters that are meaningful, challenging or that stimulate
learning. Students are required to make at least one long case entry per week and as many short

case entries as possible.
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Participants

All 66 students undertaking their LIC from July 2018 to June 2019 were invited to provide consent
for the de-identified long-form cases from their clinical log to be analysed (this was an unusually
small cohort), and ten of the 66 students (15%) agreed to participate in this study. A condition of
the ethical approval was that no further details of these participants (age, gender, location of LIC,
etc.) was to be provided for confidentiality reasons. As some of the hubs have small numbers of
students, it was considered possible to identify individual students if their hub locality was known.
Ethical approval was provided by the UOW Human Research Ethics Committee (approval

HREC2019/308).

Variables

Through their year-long LIC, the ten students collectively recorded a total of 301 long case entries
in the clinical logs, averaging 30.1 cases per student. The 301 cases were extracted from the server
and de-identified (in terms of both student and patient details) prior to being provided to me.
Each entry was analysed for semantic content (number of semantic axes used) and syntactic

content (total word count of each entry).

Statistical methods

The number of semantic qualifiers and the word count for each of the entries was averaged by
student, and each was then ascribed to one of the four categories described by Bordage: 1) Empty
Economy (semantically and syntactically poor), 2) Empty Dispersion (redundant syntax with low
semantic content), 3) Full Dispersion (redundant syntax with semantic richness), and 4) Full
Economy (reduced syntax with semantic richness). The boundary between the mean of each
student’s entries being semantically poor or rich was arbitrarily set at four semantic axes. The
boundary between the mean of each student’s entries being syntactically limited or extended was
arbitrarily set at 100 words. A different standard for determining these cut-off points for these
written records as compared to verbal presentations was made because written records are by
nature bare-bones summaries of clinical cases whereas verbal presentations tend to be more

expansive.

In a further step to determine the trajectory of any development of CR in the ten students, the
semantic and syntactic content of the first and last entries of each student were compared to
determine if there had been any significant positive change between the start and the end of their

LIC.
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Results
When categorised according to Bordage’s four categories, three students were in the Empty
Economy group, three in the Empty Dispersion group, three in the Full Dispersion group and one in

the Full Economy group (see Figure 4.2).
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Figure 4.2: Distribution of students (n=10) by semantic and syntactic content

Four of the ten students were classified as having semantic richness in their clinical log entries,
with a mean of 4.53 semantic axes per entry. The remaining six students were classified as being
semantically poor, with a mean of 3.22 semantic axes per entry. The majority of the four students
who had semantically rich entries fell into the Full Dispersion category (see Figure 4.3). This aligns

closely with the findings of Bordage and colleagues.
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Figure 4.3: Mean number of semantic axes per case for each type of discourse.

When comparing the students’ first long case clinical log long case entry with their last, one
student had a significant increase in syntactic content, and another student had a significant
increase in both semantic and syntactic content. The rest remained the same or had a decrease
(see Table 4.1). The mean of these parameters across all ten students showed a decrease in both
parameters.

Table 4.1: Comparison of semantic and syntactic content of first and last entries of
student long entry clinical log cases.

Semantic qualifiers Syntactic content
Student - -
First Last First Last
1 7 6 39 30
2 10 5 87 61
3 5 6 46 29
4 7 6 28 45
5 13 4 74 27
6 7 6 46 31
7 7 12 64 123
8 11 8 130 37
9 36 14 244 50
10 36 23 141 81
MEAN 13.9 9.0 89.9 514

The Wilcoxon rank-sum test was used to compare the first and last clinical log entries of the ten
students for semantic and syntactic content. The result of this for semantic content was W =9 (n =
10), p>0.05, and this was thus not statistically significant. The result of this test for syntactic

content was W =10.5 (n = 10), p>0.05, so this was similarly not statistically significant. Overall,
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therefore, there was no statistically significant difference between the groups for both semantic

and syntactic content of the clinical log entries. These results are summarised in Table 4.2 below.

Table 4.2: Results of the Wilcoxon rank-sum test of first and last entries of student
long entry clinical log cases.

Semantic content Syntactic content
W-value 9 10.5
Mean difference 8.9 28.9
Sum of positive ranks 46 44.5
Sum of negative ranks 9 10.5
Z-value -1.8857 -1.7328
Mean (W) 27.5 27.5
Standard deviation (W) 9.81 9.81
Sample size 10 10
Critical value 8 (p>0.05) 10.5 (p>0.05)

Discussion

Although the proportions of students who were able to be categorised into Bordage’s four
categories showed findings similar to what he found, the limited number of clinical log entries
makes this statistically dubious, and this was confirmed on statistical analysis. It is thus impossible
to draw any definite conclusions about the development of CR from this small study. Similarly, it
was not possible to demonstrate any meaningful increase in semantic or syntactic content
between the first and the last long case clinical entries. | hypothesise that this was not due to a
lack of development of students’ CR abilities, but rather that they see that the requirement of
having to make clinical log entries as a chore and do not take it seriously, despite the obvious

benefits of this exercise that are repeatedly pointed out to them.

This study was thus unable to validate Bordage’s method in an Australian setting using student
electronic clinical log entries. Entries by students into an electronic clinical log as a requirement of
the course should thus be regarded differently to students or other clinicians making verbal clinical

case presentations to clinical preceptors or other groups.

The small number of students who agreed to participate was a significant limitation. However, the
validity of the method has been demonstrated experimentally in the literature, so one conclusion
could be that LICs do not promote CR as expected. However, another explanation is that students
may have viewed the electronic clinical log requirement as a burden rather than a benefit to their

development, and it is thus not an accurate record of the cases and thus of their CR.
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Conclusion

This study was unable to validate the findings of Bordage and colleagues that semantic and
syntactic content of clinical presentations is a valid marker of CR ability when applied in a
naturalistic educational setting to compulsory student clinical log entries. LIC program directors
and other academics who require students to engage in compulsory clinical log activities should
closely examine their reasons for doing this and ask if the clinical log is achieving the outcomes
that were intended. In particular, they should examine how clinical logs could be used to provide

meaningful feedback to students in order to promote the development of their CR.

STUDY 2: A CROSS-SECTIONAL ANALYSIS OF THE CLINICAL REASONING VERSUS
NON-CLINICAL REASONING COMPONENTS OF SUMMATIVE WRITTEN AND
CLINICAL ASSESSMENTS OF LIC STUDENTS

Introduction

Background

There is considerable evidence from the published literature that LIC students emerge from these
clerkships with good patient-centred attitudes and enhanced levels of professionalism, and make
career choices based on workforce need (Levesque, Hovey, and Bedos 2013; Hirsh, Walters, and
Poncelet 2012; Krupat et al. 2009; Walters, et al. 2012; Konkin and Suddards 2012; Zink et al.
2010; O'Donoghue, McGrath, and Cullen 2015; Walters and Brooks 2016; Gaufberg et al. 2014;
Stevens, Wilkerson, and Uijtdehaage 2014; Playford et al. 2015; Campbell et al. 2019; Brown et al.
2021). However, as is clear from the scoping review in Chapter 3, there is little empirical evidence

to support the assumption that LICs result in better CR.

The analysis of student clinical logs outlined in Study 1 failed to provide insights able to draw any
valid conclusions about the development of their CR abilities. Consequently, | sought to find an
alternative quantitative method to assess students’ CR capabilities from a positivist ontological

perspective.

An alternative approach is to look at differential performance (or attainment) in the CR
components of assessment when compared to the non-clinical reasoning (NCR) components. It
would be logical to assume that if students engaged in a LIC are particularly supported in the
development of their CR, this would be reflected in higher or better identifiable scores in the CR
components than in the NCR components of their assessments, or that the improvement CR

components of assessment would be greater than that of NCR components. Although intuitively
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one would expect higher scores on the CR than the NCR, total scores are not the best measure,
because total scores are most likely determined by the relevance and difficulty of the test rather
than the specific construct it measures. This is why research examining differences in constructs

typically employs correlational approaches (Schuwirth, Van der Vleuten, and Donkers 1996).

Objectives

The purpose of this study was, therefore, to determine if UOW medical students, all of whom
undertake a LIC, demonstrate differential attainment in the CR components of written and clinical
examinations compared with the NCR components. If it was possible to demonstrate this with a
small validation study, this could be followed up with a larger longitudinal quantitative study

employing a causal comparative design.

Methods
Study design
This was a cross-sectional comparison validation study of the CR components and the NCR

components in the summative written and clinical assessments of one cohort of LIC students at

the end of the LIC.

Setting and participants

As all medical students at UOW are required to participate in a LIC as a standard part of the
program, there is thus no control group within the cohort of students to provide a means of
comparing LIC students with non-LIC students. However, even if such a control group were
available, it would still not be possible to conduct a controlled comparative study. The reasons for
this include: 1) the students would not be able to be blinded (giving rise to the Hawthorne effect
and the John Henry effect — see below); 2) it would not be possible to separate the groups and
prevent them from talking to each other; 3) it would be impossible to eliminate differences
between clinical preceptors supervising the students; and 4) it would not be possible to

standardise the patient mix encountered by students.

The Hawthorne effect is the phenomenon of research participants acting in a way that is
consistent with their perception of the researcher’s expectations during a study, which then biases
the outcomes of that research study (Franz 2018). The John Henry effect refers to the bias
introduced to an experiment when members of the control group are aware that they are being
compared to the experimental group and behave differently than they typically would to

compensate for their perceived disadvantage. This alteration renders the control group ineffective
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as a measure of baseline performance and skews the results of the experiment (Gammon and

Bornstein 2018) if the experiment is conducted from a realist/logical positivist perspective.

Data sources and variables

The summative assessment at the end of the LIC at UOW consists of three written examinations
and an objective structured clinical examination (OSCE). The written papers are made up of a
combination of modified essay questions (MEQ), best of five multiple choice questions (BOF), and
extended matching questions (EMQ). Components of all these types of assessment methods are

devised to have the capacity to test CR, or at least the outcomes of CR.

The written examinations and the OSCE for the cohort of students completing their LIC in June
2019 was used for this study. The content of these examinations, which covers both preclinical
and clinical sciences, was divided into CR and NCR components. NCR components were made up
of content knowledge, clinical and procedural skills, ethical and professionalism content. On
scrutiny of the content of the EMQ, it was found that these were made up almost entirely of NCR

content, so they were omitted from the study.

Scores for the CR components of the three question types (MEQ, BOF and OSCE) were compared
with the NCR components of the same questions. This way, multiple correlations could be

calculated.

Study size

There were 66 students who sat these examinations, and the data of all students were included in
this study. Data were initially configured and recorded in Excel spreadsheets and exported to SPSS

for statistical analysis of reliability.

Quantitative variables

The first set of correlations was between the CR and the NCR questions within each test. These
correlations are between test components that only differ in type of construct (CR versus general
factual knowledge). The second set of correlations was between CR components of the various
assessment modalities, i.e., correlations between the CR components of BOF, MEQ and OSCE
components and between the NCR components of these three assessment modalities. So here the
correlations were only between differences in type of assessment but not in type of construct. The
third set of correlations was between components of different constructs and different modalities.

An overview of these correlations is provided in Table 4.2 below.
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Reliabilities can be used to estimate what the correlation would have been if the reliabilities had

been perfect. This is called a correction attenuation and it is calculated as follows:

R = Ry

 Rxxr X Ry

Table 4.3: Overview of correlations in this analysis

Components Differences
CR BOF vs NCR BOF Construct
CR MEQ vs NCR MEQ Construct
CR OSCE vs NCR OSCE Construct
CR BOF vs CR MEQ Format
CR BOF vs CR OSCE Format
CR MEQ vs CR OSCE Format
NCR BOF vs NCR MEQ Format
NCR BOF vs NCR OSCE Format
NCR MEQ vs NCR OSCE Format

CR BOF vs NCR MEQ

Construct and format

CR BOF vs NCR OSCE

Construct and format

CR MEQ vs NCR OSCE

Construct and format

NCR BOF vs CR MEQ

Construct and format

NCR BOF vs CR OSCE

Construct and format

NCR MEQ vs CR OSCE

Construct and format

Results

Table 4.3 below shows a correlation matrix between all components. The observed correlations

are shown in the lower diagonal (shaded in green), while the true (or so-called disattenuated)

correlations are shown in the upper diagonal (shaded in blue) — this will be discussed in more

detail later.

Table 4.4: Correlation matrix between all components of the assessment

BOF CR BOF NCR MEQ CR MEQ NCR OSCE CR OSCE NCR
BOF CR 1.00 0.93 0.94 0.20 0.18
BOF NCR 0.520 1.00 1.00 0.25 0.09
MEQ CR 0.644 0.494 0.69 0.21 0.13
MEQ NCR 0.696 0.407 0.527 0.06 0.07
OSCE CR 0.135 0.081 0.147 0.042 1.00
OSCE NCR 0.122 0.030 0.094 0.054 0.776
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There were medium to high observed correlations between the CR and NCR components of each
of the three types of questions: 0.52, 0.527 and 0.776 for the BOF, the MEQ and the OSCE
guestions respectively. These correlations were between components of the same format but

different constructs (CR versus NCR)

There were medium correlations between the CR components of the BOF questions versus the
MEQ (0.644) and the NCR components of the BOF questions versus the MEQ questions (0.407).
However, there were low correlations between the CR components of the OSCE and each of the
other two components (BOF: r = 0.135 and MEQ: r = 0.147). Similar low correlations were found
between the NCR component of the OSCE and the other two assessment (BOF: r = 0.03 and MEQ:
r = 0.054). Thus, these low correlations between the OSCE and all other assessment both on the
CR and the NCR components suggests that it measures a different construct than the other two.
However, this effect is the same for the CR and the NCR components. With correlation assessment
components that are different in both construct and format, the lower diagonal (shaded green) of
Table 4.3 shows medium correlations between all components, except, again, for the OSCE

assessment.

When calculating correlations between assessment components, it is important to realise that
unreliability of an assessment has an impact on the height of the correlation. Table 4.4 shows the

reliabilities for each of the six assessment components.

Table 4.5: Reliabilities of each of the assessment components

Assessment component Reliability
CR BOF (k=106) 0.670
NCR BOF (k=29) 0.145
CR MEQ (k=57) 0.723
NCR MEQ (k=45) 0.813
CR OSCE (k=18, CR components) 0.707
NCR OSCE (k=18, NCR components) 0.707

These so-called true or disattenuated correlations are shown in the upper diagonal in Table 4.3
(shaded in blue). It should be noted, however, that disattenuation can overshoot if the reliability
of one or both components is very low. Examining these disattenuated correlations is important
for our question, because if we seek to examine whether a certain component, specifically if CR
versus NCR can be distinguished in the assessment dataset, one needs to understand whether a

correlation is low because the two components are likely to measure different constructs, or
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whether it is the result of unreliability of one of the components. In this case, unreliability was not

the main cause for the low correlations between the OSCE components and the other assessment.

Discussion
There are two possible explanations for the high correlation found between the CR and the NCR
components of the end-of-LIC assessments:

1. The CR components of the questions were not identified with sufficient accuracy, or

2. There is truly no difference, or in other words, students did not actually learn CR better

than other parts of the curriculum.

In any case, the high correlation of CR versus NCR components in each of the three question types
is a strong indication that we were not able to discern any difference between the performance of
UOW medical students between CR and NCR components of assessment questions at the end of
their LIC. This could be explained by the fact that although it is possible to measure clinical
decision-making (CDM) by using written examination questions, it is much more difficult or even
impossible to measure CR in this way. This is because CR is not a simple, linear process with a
predictable outcome, which is what is needed for written tests like multiple choice and extended

matching questions.

Conclusion
The hypothesis that medical students participating in LICs have better development of their CR
than NCR aspects of their development by the end of their LIC was not able to be supported by the

results of this study.

OVERALL DISCUSSION ABOUT THE TWO QUANTITATIVE STUDIES

These two small studies have looked at the measurement of CR in two completely disparate ways.
They have both attempted to quantitatively measure the development of CR in students
participating in a LIC, and both been unsuccessful in doing so. Because CR and its measurement
has always been and remains difficult to quantify and measure, this is not particularly surprising,

and a different approach was needed.

OVERALL CONCLUSIONS ABOUT REALIST APPROACHES TO THE MEASUREMENT OF
CLINICAL REASONING

The conclusion that must be reached after conducting these two studies is that approaching the
development of CR within LIC programs from a realist ontological perspective and a positivist
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epistemological perspective is extremely difficult. This could be because CR is a domain-specific,
multifaceted, complex, idiosyncratic, non-algorithmic, interactional phenomenon which is
undertaken iteratively in the heads of clinicians and students, and this does not easily lend itself

well to a realist/logical positivist approach.

A conclusion that can be drawn from the scoping literature review (see Chapter 3) and the two
small quantitative studies in this Chapter is that CR is not the same as clinical decision-making
(CDM). CDM is a data reduction process leading to a single correct answer, and hence it is possible
to be tested with written and other statistical tests. CR, on the other hand, is the ability to
understand a problem, ideally from various perspectives, and is therefore more holistic and relies
on the agility of the clinician or student to explain and understand the situation from various

perspectives.

It is not purely the LIC that creates improvement in CR, but rather the meaningful interactions
between supervisor and student that this LIC structure provides that leads to this. Thus, to reach a
more plausible conclusion as to why this could be, it became necessary to specifically explore
further why and how LICs would foster CR ability in medical students. It would appear that the
concept of CR and its relationship with the educational tenets of LICs are more complex than first
seemed and not linear causal, and they may not be amenable to a realist/logical positivist
perspective. Therefore, a change of direction in this research became necessary. The next chapter
will describe an in-depth constructivist approach to exploring the literature to better understand

these concepts from this perspective.
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CHAPTER 5:
A HERMENEUTIC LITERATURE REVIEW OF CLINICAL REASONING IN
LONGITUDINAL INTEGRATED CLERKSHIPS FOR MEDICAL STUDENTS

“WHERE IS THE WISDOM WE HAVE LOST IN KNOWLEDGE ? WHERE IS THE KNOWLEDGE WE HAVE LOST IN
INFORMATION?”
— T SELIOT (1888-1965), IN CHORUSES FROM THE Rock, 1934

This chapter describes a hermeneutic approach to reviewing the literature on clinical reasoning
(CR) and on longitudinal integrated clerkships (LICs). It provides a conceptual model of CR and of

LICs, and then offers an explanatory model of how CR develops in students undertaking LICs.

INTRODUCTION

CR always has been and remains a central component of good medical practice and is thus
important for medical students to acquire prior to graduation from medical school. However,
despite intensive interest and study over the past few decades, it remains an elusive concept to

define, teach and assess.

This hermeneutic literature review aimed to produce a synthesis of the understanding from the
published literature on CR, on LICs, and then to draw these two separate topics together in order
to gain a clearer understanding of how medical students undertaking immersive LICs develop their

CR abilities.

Much of the research on CR has been undertaken on medical students engaged in the more
specialty-focussed traditional block rotation-based (TBR) models of education. But what about its

development in students participating in LICs?

This review presents a conceptual model of CR, a conceptual model of how learning occurs in LIC
models, and then draws the two together to propose a conceptual model of how CR develops in

students participating in LICs.

METHODOLOGY

Design
To achieve the aim of the review, | chose to adopt a hermeneutic approach rather than a
structured, systematic one. The published literature on CR and on longitudinal models of medical

education is extensive, goes back many years, and is diverse with regards its perspectives on what
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CRis, how it develops and how it is assessed. | was thus of the opinion that a hermeneutic
approach would allow me to better make meaning of these different perspectives and to

understand why they exist.

Hermeneutics is a philosophical approach that is concerned with the understanding and
interpretation of texts (llling 2010). It adopts the stance that there is no final understanding of the
relevant literature, but rather a constant re-interpretation leading to a deeper and more
comprehensive understanding of relevant publications (Boell and Cecez-Kecmanovic 2010). It does
not assume that there is one single understanding that can be achieved but is focused, rather, on
the process of developing an understanding or potentially multiple understandings (Boell and
Cecez-Kecmanovic 2014). Prentice et al. (2020) describe texts as having ‘horizons’ which are
comprised of its current knowledge, assumptions and beliefs. When a reader reads the range of
texts on a particular topic, the various horizons fuse to broaden the horizons and facilitate a
deeper understanding of the topic. Hermeneutics sees the literature review as an iterative process
rather than a linear one, and as Smythe and Spence (2012) describe it, provides a way of being

‘attuned’ to the literature.

A hermeneutic approach to a literature search does not require the research question or
guestions to be fixed prior to starting the review, as is the case with more structured approaches.
The iterative nature of the searching also helps to overcome the limitations imposed by the lack of

coverage of the literature of individual databases.

Boell and Cecel-Kecmanovic (2014) describe a hermeneutic review as consisting of two interlinked
cycles: the first is a search and acquisition cycle during which the relevant literature is acquired,
read identified and refined, and the second is a cycle of analysis and interpretation leading to the

development of an argument (see Figure 5.1 below).
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Figure 5.1: A hermeneutic framework for the literature review process consisting of two major hermeneutic circles
(Boell and Cecek-Kecmanovic, 2014)

Reproduced with permission from Boell, Sebastian K. and Cecez-Kecmanovic, Dubravka (2014). A Hermeneutic Approach for
Conducting Literature Reviews and Literature Searches. Communications of the Association for Information Systems: Vol. 34, Article
12, copyright Association for Information Systems.

Greenhalgh, A'Court, and Shaw (2017) have a slightly different interpretation of this process by
describing the first cycle as the literature acquisition and interpretation cycle and the second cycle
as the argument development cycle. Ultimately, it makes little difference. The most important
factor is that it is an iterative, non-linear process that leads to a deeper understanding of the

literature. As Greenhalgh, A’Court, and Shaw (2017) write:

Searching is systematic but flexible and iterative. As sources accumulate, it becomes necessary to
interpret, clarify and understand emerging ideas and perspectives and to reject less relevant sources
through progressive focusing.

Focus
As is usually done in a hermeneutic review, my initial ideas were formulated into a series of
guestions, which in this review fell into three broad categories: a) those about CR; b) those about

LICs; and c) those specifically on the development of CR during LICs.

Although the first two categories had some obvious overlaps, they were distinct topics. The third

category of questions was an attempt to draw the first two together (see Figure 5.2 below).

52



Clinical
reasoning
[Questions 1
and 2]

Bringing the
two together

[Questions 5
and 6]

Longitudinal
integrated
placements
[Questions 3
and 4]

Figure 5.2: The interrelationships of the three categories of questions

Clinical reasoning

1. Whatis CR, and how does it differ from clinical decision-making and critical thinking?

2. How does CR develop and how is it measured/assessed?

Longitudinal integrated placements

3. What are LICs, what are their underpinning principles and their intended outcomes?
4. How do students learn during LICs, and does this differ from how students learn during

TBRs?

Bringing the two together

5. How does CR develop in medical students undertaking LICs, are these programs good for
its development, and does this differ from its development in students in more traditional
educational programs?

6. How does the narrative of CR fit with the LIC educational model?

Stages of the review
Based on the model used by Valentine et al. (2021) in their hermeneutic review, this review
followed the same three stages:

1. Literature search and compilation of evidence

2. Data extraction, analysis and interpretation

3. Development of a conceptual model
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Stage 1: Literature search and compilation of evidence
| began my search for peer-reviewed published papers written in English on both CR and LICs in
2017. The decision to confine the search to the English language was based on the assumption

that publications in other languages would be largely based on the English literature.

In order to gain as wide a reach as possible, | searched the PubMed, Medline, Web of Science and
Academic Search Complete databases using the term ‘clinical reasoning’, and all papers pertaining
to the description, teaching and learning, development, assessment, and research on CR were
extracted. The only papers that | excluded were those written around case studies on CR and
those written on CR in non-medical disciplines. | decided to exclude the latter group as this review
concentrates on the development of CR in medical students, which has a different paradigm of

learning and application to other health disciplines.

Using the same databases, | conducted a separate search using the terms ‘longitudinal integrated
clerkships’ and ‘longitudinal integrated placements’ to search for papers on this educational model

and extracted all papers on all aspects of this without any exclusions.

| then undertook snowballing by examining the reference lists in all the extracted papers,
extracting further papers that had not already been found by the keyword search, as well as

seminal searching by searching for articles by research leaders in the fields of CR and LICs.

Each of the extracted articles was read and analysed for answers to the key questions listed above.
I then collated the references by year of publication and managed them in a series of Word tables,
with a table for each of the key questions for which | sought answers, as well as in a general

EndNote database.

The primary search was done over a 12-month period, but secondary searches were undertaken
subsequently, and papers added to the database as new concepts developed and new publications

appeared.

Stage 2: Data extraction, analysis and interpretation

Throughout the review process, | maintained a synthesis of the key questions, findings and
arguments in the series of Word tables. There was a constant interplay between the Search and
Acquisition, and the Analysis and Interpretation cycles as illustrated in Figure 5.1. The process

ended when saturation had been reached.

54



Stage 3: Development of a conceptual framework

A conceptual framework has been described as a network of related concepts that help us to
understand a particular phenomenon (Jabareen 2009). In this study it was developed through a
qualitative hermeneutic interpretation of data derived from the literature and was aimed at
providing an understanding of the literature. This is an important part of the hermeneutic

literature review process.

| first developed a conceptual framework of CR, and then followed this by developing a separate

conceptual framework of LICs.

Conceptualisation of clinical reasoning

From the search and the interpretation of the CR literature, | conceptualised the cognitive aspect
of CR using the dual process theoretical model (Croskerry 2009a; Croskerry 2009b; Croskerry and
Norman 2008; Croskerry et al. 2014; Norman and Eva 2010; Norman et al. 2014; Pelaccia et al.
2011). This model has been derived from research in cognitive psychology (Kahneman and Tversky
1982) as being at the core of CR. These two systems of the dual process model interact with each
other, with each having its own inherent cognitive biases, but this is especially apparent during
System 1 thinking (Croskerry 2009b; Mamede et al. 2014b). Cognitive biases are errors in
reasoning (Wilcox and Schroeder 2015), or more accurately, failures of heuristics (Norman et al.
2017). A number of cognitive biases have been described, with some examples being
representative bias, availability bias, overconfidence bias, confirmatory bias, illusory bias, base

rate neglect and search satisficing (satisfying) (O'Sullivan and Schofield 2018).

The cognitive aspect of CR | then conceptualised as being encompassed by metacognition, which is
the thinking about the thinking or reflecting at a higher level on the analytic and non-analytic
processes. This serves as a safety mechanism against errors and biases that could occur during the

cognitive part of the CR process (Marcum 2012). Monteiro and Norman (2013) describe it as:

... a heightened analytic inspection of one’s own thought processes.

Crebbin, Beasley, and Watters (2013) define it as:

... the ability to know, understand and monitor one’s own thinking, and is sometimes called mindfulness;
this can function at either a conscious or a subconscious level.

The cognitive and metacognitive aspects of CR are in turn conceptualised as being encompassed
by the contextual factors in which clinical encounters occur and the impact that these can have on

the CR process. Looking at models like the dual process model of reasoning in isolation makes no
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allowance for the interactions that occur between the physician, the patient and the environment
(McBee et al. 2015). This gives rise to the concept of context specificity, which has become

increasingly recognised as being a significant factor in the CR process (Durning et al. 2011).

Clinical contextual factors affecting CR have been divided into three groups: physician factors (e.g.,
fatigue, experience, neurobiology, self-regulation, well-being), patient factors (e.g., acuity of
iliness, complexity of problems, language proficiency, challenging the physician’s credentials), and
encounter factors (e.g., common vs. atypical presentation, diagnostic suggestion, ambulatory or
inpatient setting, electronic medical records, support systems) (Durning, et al. 2012b). Emotions,
both positive and negative, can have a significant impact on these contextual factors, and can give
rise to affective biases that can lead to errors in CR (Konopasky et al. 2020d). Epstein (2013) refers
to the combined use of intuitive thinking (System 1), analytical thinking (System 2) and affect

(context) as “whole mind” decision-making.

The final, outermost part of this conceptual model is the agility and flexibility of thinking on the
part of the student or clinician involved in the clinical encounter. It is conceptualised as the
outermost layer, as flexibility is required to navigate all the elements contained within it. As far
back as 2005, Eva called for flexibility in CR to allow for adaptations specific to the demands of the
specific situation as a mechanism for dealing with context specificity (Eva 2005). This view is

supported by Ark, Brooks, and Eva (2006).

The concept of agility and flexibility is well summarised by Durning, Trowbridge, and Schuwirth

(2020):
... better clinical reasoning is not characterized by having a single best answer but rather by who is most
flexible in navigating a complex process and thus has the broadest repertoire of strategies. When one
reasoning strategy does not work, the expert performer will quickly adapt to the contextual

requirements and select another strategy (or strategies).

A diagrammatic representation of a conceptual framework of CR is illustrated in Figure 5.3 below.
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Figure 5.3: Conceptual model of clinical reasoning.

The rationale for developing this conceptual model of CR as presented is that the dual processing
model of thinking, with its inherent biases, is now widely accepted by the medical education
community as being the cognitive core of CR. This is moderated by metacognition, which is the
high-level reflection on the part of the clinical reasoner on the analytic and non-analytic cognitive
processes that occur during the CR process. The cognitive and metacognitive processes are in turn
influenced by the contextual factors in which the clinical encounter takes place. The final layer of
the conceptual model is the agility and flexibility of thinking which is necessary, and which has the
potential to impact on all the other processes that take place. All these various layers can be
influenced by biases, but this is especially true of System 1 thinking (which can be affected by

cognitive biases), and context (which can be affected by affective biases).

Conceptualisation of longitudinal clinical clerkships
From the LIC literature, | conceptualised the core of LICs as three overlapping domains: continuity,

relationships and concurrent learning.

57



Continuity is a key fundamental principle of LICs, and this includes a number of sub-domains,
namely continuity of supervision, continuity of patient care and continuity of curriculum (Hirsh, et
al. 2007). It allows for student learning of comprehensive patient care over time, which is an ideal
way for students to learn about iliness as opposed to disease, as well as learning about good
chronic disease care management (Weston, Brown, and Stewart 1989). As these authors point out,
symptomatic disease (which is what students learn during specialty rotations) is the overlapping
part of the illness spectrum between asymptomatic disease (e.g., undiagnosed hypertension) and
illness without disease (e.g., grief). This ultimately makes the patient the focus of the learning

rather than the disease.

Hirsh et al. (2007) make the point that learning should be embedded in caring for patients rather
than diseases, and this has the added benefit of students learning from their patients the impacts
that illness has on their lives and that of their families (Walters, et al. 2012). Continuity of
supervision in longitudinal placements allows for constructive global feedback and allows the early

identification of students who may not be progressing as expected (Campbell, et al. 2017).

By way of contrast, there is a distinct lack of continuity, which Irby (2007) describes as
discontinuity, during traditional specialty block rotations found in the more traditional models of
education, where the focus of the learning is on the disease rather than on the patient. The nature
of these short-term and often anonymous relationships with preceptors, patients, peers and place
can give rise to anxiety and frustration in students (Hauer et al. 2014; Hauer et al. 2012a; Hirsh,

Walters, and Poncelet 2012; Irby 2007).

Irby (2007) eloquently describes the student learning experience in large tertiary centres thus:

...mentoring relationships either are fragile or do not exist, and the progressive advancement of student
competencies is not well guided across the curriculum. Students complain about having to start all over
again with each new specialty-specific rotation. The constant churning of people and sites leaves
students feeling overwhelmed by what they do not know about each specialty and struggling to
understand their new roles, new tasks, and new coworkers. Unfortunately, we chronically
underestimate the powerful influence of these changing contexts on learners’ thoughts, actions, and
values. Context matters, because learning from experience accrues from being immersed in and
acculturated to a community of practice, and experiential learning is strongly influenced by issues such
as the patient census, time sensitivity in the environment, and multiple and conflicting commitments of
participants. Discontinuity creates an inefficient and disjunctive system that produces great frustration
and anxiety in learners and great challenges for teachers.

Hirsh et al. (2007) agree with this position:

Promoting educational continuity is complicated by the traditional division of the core clinical clerkship
experience into a disconnected series of independently governed, discipline-specific, randomly ordered,
sequential blocks, each characterized by largely ad hoc patient assignments and poorly coordinated
learning objectives.
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The longitudinal model of clinical clerkship provides the capacity for students to develop deeper,
more meaningful relationships with their clinical supervisors, with the patients that they see, with
their peers and with the community in which the placement occurs, factors that may all have a
beneficial effect on student engagement and learning (Worley et al. 2006). The concept of a deep
relationship between clinician and patient in primary care settings is reinforced by Stolper et al.

(2021):

... the interactions between GP and patient also influence diagnostic reasoning. The patients' fears and
concerns, prior knowledge and thought processes all interact with their perception of how they feel, act
and participate in the decision making with their GP.

Although they were referring to general practitioners (GPs), because much of the clinical contact
that students have with patients in LICs occurs in primary care settings, they are more likely to be
exposed to the same patient lived experiences and apply this to the management of clinical

problems than students who have the majority of their clinical contact in large tertiary hospitals.

The longitudinal model of learning involves concurrent learning, where students learn and practice
multiple concepts together or cumulatively as opposed to learning each concept separately. This
has been shown by several educators and researchers to facilitate the transfer of learning
(Kulasegaram et al. 2017; Hatala, Brooks, and Norman 2003; Rohrer 2012). This will be discussed in

more detail later.

Surrounding the three core concepts of continuity, relationships and concurrent learning is the
immersion that students experience during LICs. They become immersed into the clinical teams
with which they work and from whom they learn, and the acceptance of students as part of the
clinical team during LICs, together with the opportunity to observe and experience clinical
encounters in the context of unique doctor-patient relationships, has a powerful influence on their
satisfaction with the placement. This, in turn, has beneficial outcomes with regards their learning
(Hauer, et al. 2012a; Hauer et al. 2012b). Students describe becoming a legitimate part of the
health care delivery team in which they are embedded — the legitimate peripheral participation

described by Lave and Wenger (1991), Hauer, et al. (2014), and Hauer, et al. (2012a).

Apart from immersion into clinical teams, immersion in special settings and community
engagement means that students can engage with the local community in which they are placed in
a deeper and more meaningful way than if they were for a shorter period of time (Worley et al.

2000; Bartlett, Rees, and McKinley 2017).
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The ultimate aim of the longitudinal model of medical education is to have transformative effects
on the thinking of students who participate in them. There is evidence to show that students who
participate in LICs sustain higher patient-centred attitudes (Teherani, Irby, and Loeser 2013). In a
study by (Hauer, et al. 2012b), they found that the longitudinal model of learning promoted better
and more patient-centred learning by challenging and motivating students to take on more
advanced roles with their patients. It is also transformative in terms of the development of a
stronger sense of social accountability, and this has an impact on future career choices and
decision-making (Walters, et al. 2012; Hirsh, Walters, and Poncelet 2012; Greenhill and Poncelet
2013).

A diagrammatic representation of a conceptual framework of LICs is illustrated in Figure 5.4 below.

IMMERSION

RELATIONSHIPS

TRANSFORMATIVE
EFFECTS

CONCURRENT
LEARNING

Figure 5.4: Conceptual model of longitudinal integrated clerkships.

RESULTS

Saturation for the CR questions was reached after reviewing 396 papers, and saturation for LIC
guestions was reached after reviewing 212 papers. There were just three papers that dealt

explicitly with the development of CR in LICs, but a further 19 papers alluded to this implicitly.
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What is clinical reasoning?

How we think and reason has historically belonged to the realm of philosophy, specifically the

philosophy of science. It is defined by Koufidis et al. (2021) as:
... making claims (conclusions) on the basis of known information (premises).

Research into CR over the past few decades has showed that it is far more complex than originally
thought (Durning, et al. 2013b). Being an idiosyncratic, multifaceted, highly complex construct,
further compounded by the fact that it is ‘hidden’ due to it taking place in clinicians’ thinking, it
has historically been difficult to define (Pelaccia, et al. 2011; Morris and Campbell 2015; Pelaccia et
al. 2017). There are several definitions which vary widely and which do not converge (Durning, et
al. 2013a; Daniel, et al. 2019; Young, et al. 2020; Kononowicz et al. 2020; Torre, et al. 2021). It is so
nebulous and misunderstood that it has been described by some as a ‘black box’ (Sandhu and

Carpenter 2006).

To further compound this issue, CR is also known by several synonyms like clinical problem solving,
clinical decision making and clinical judgement (Norman 2005; Morris and Campbell 2015; Young,

et al. 2019). This will be discussed in more detail later.

In addition to the lack of consensus around a definition of CR, there is little consensus regarding
the essential characteristics or components of good reasoning in clinical practice (Norman 2005;
Loughlin et al. 2012; Seidel, Campbell, and Bell 2015) and there is much debate about how it is
constituted (Marcum 2012). As Gruppen (2017) states:

... clinical reasoning is a vast, complex construct that is described and used in different ways by different
people, and it has been used to describe a wide variety of activities. There is no generally accepted
definition of clinical reasoning and, indeed, many articles about clinical reasoning never define it
explicitly; it is often assumed as a universally understood construct.

Young, et al. (2019) agree with this view by describing CR as:

... a multidimensional construct with a wealth of associated language and a multiplicity of both implied
and inferred meanings, rather than a singular unified commonly understood construct.

Due to the many potential implied and inferred meanings, they rightly suggest using caution when

teaching and assessing CR.

Despite the apparent confusion and divergence of opinion around the definition and nature of CR,
when it is distilled down to its constituent components, it can be viewed as the process during

which a clinician interacts with a patient to collect and interpret data relevant to the patient’s
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presentation in order to arrive at a diagnosis (or a differential/provisional diagnosis) and to

institute a plan of investigation and/or treatment.

Clinical reasoning as a cognitive process

In its broadest terms, there is general agreement among many authors that at its core CR is a
cognitive process during which clinicians collect and process information in order to arrive at a
diagnosis and institute a management plan for their individual patients (Van der Vleuten and
Newble 1995; Ajjawi and Higgs 2008; Rahayu and McAleer 2011; Stieger et al. 2011; Ghafouri et al.
2012; Braude 2012; Marcum 2012; Audetat et al. 2013; Uy et al. 2014; Hrynchak, Takahashi, and
Nayer 2014; Durning et al. 2014; Guerrasio and Aagaard 2014; Durning et al. 2015a; Sim et al.
2015; Seidel, Campbell, and Bell 2015; Durning et al. 2015b; Dong et al. 2015; Hemmer, et al.
2015; Islam et al. 2015; Chang et al. 2016; Raupach et al. 2016; Pelaccia, et al. 2017; Jost et al.
2017; Young, et al. 2018b; Pinnock et al. 2019; Daniel, et al. 2019; Plackett et al. 2020; Rencic et al.
2020a; Rencic et al. 2020b; Zheng, Li, and Lajoie 2020; Connor, Durning, and Rencic 2020; Boyle et
al. 2020; Young, et al. 2020; Kononowicz, et al. 2020; Pelaccia et al. 2020; Torre, et al. 2021). Some

of these authors do not specifically call it a cognitive process but nonetheless imply that it is.

There is also general agreement that the cognitive processes of CR are complex. For example,

while acknowledging the debate about what constitutes CR, Marcum (2012) writes:

... there is general agreement that clinical reasoning represents a multidimensional and complex process
involving both non-analytic and analytic cognitive processes...

Cleary, et al. (2020) agree when they write that CR:
... can also be viewed as a complex, dynamic and often uncertain process...
Islam, et al. (2015) describe it along similar lines as:

A complex process that uses cognition, metacognition and discipline-specific knowledge to gather and
analyse patient information, weigh alternatives and evaluate the best treatment regimen.

Some authors, while acknowledging the complexity of CR, regard it as a linear categorisation or
data reduction process. For example, Regehr and Norman (1996) describe CR as a ‘deliberative act’
involving the eliciting of features of the patient that are then incorporated into the diagnostic rule.

They illustrate this concept as follows:

... if the patient has chest pain, and it is crushing in character, and radiates down the left arm, then it is
probably a heart attack.

In a similar vein, Eva (2005) and Pinnock and Welch (2014) describe CR as a process of sorting

through the cluster of features presented by a patient.
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Rencic, et al. (2020a) describe CR similarly as a stepwise, categorisation process:

Clinical reasoning is the cognitive steps leading up to and including establishing the diagnosis and/or
treatment of a patient.

Others describe CR as less of a linear but nonetheless unidirectional process. For example, Rahayu

and McAleer (2011) describe CR as:

... a cognitive process by which the information contained in a clinical case is synthesised, integrated
with the clinician’s knowledge and experience, and used to diagnose and manage the patient’s problem.

Posel, McGee, and Fleiszer (2015) are in general agreement with this position by writing:

Clinical reasoning in medicine is the critical analysis of patients’ symptoms, signs, laboratory results and
imaging to support the determination of a diagnosis and the planning of appropriate treatment.

Balslev et al. (2015) describe CR as a non-linear internal narrative:
Clinical reasoning is the argumentation that clinicians use while diagnosing clinical cases...

By contrast, some take this concept a step further by explicitly describing CR as an iterative,

cyclical process. For example, Van Schalkwyk et al. (2020) describe CR as:

... a cyclical process during which a doctor collects and deductively interprets patient information in light
of biomedical and clinical knowledge in order to establish a hypothesis which is then refined as
additional supporting and detracting information is considered until a diagnosis and management plan
can be postulated.

There is agreement with this by Zheng, Li, and Lajoie (2020) when they describe CR as:

... the recursive and dynamic thinking processes by which clinicians collect evidence, process
information, understand patient problems, plan or implement treatment, evaluate outcomes, and
reflect the learning process.

Cook, Sherbino, and Durning (2018) and Konopasky, et al. (2020a) maintain that CR is an
integrative process, using clinical information, biomedical knowledge and contextual factors to
make decisions about patient care. Cleary, et al. (2020) describe it as gathering and integration of
clinical information and medical knowledge to make meaning of patients’ problems, a position
agreed to by llgen, Eva, and Regehr (2016), who make the valid point that clinical diagnostic
reasoning should have as its goal much more than applying a diagnostic label. Patients, they posit,

are better served by using the diagnostic process to make meaning of their particular situation:

... drawing satisfaction from “making a diagnosis” treats diagnosis as a solution (i.e. as the endpoint of a
problem solving activity), while using diagnosis as a clinical reasoning aid treats diagnosis as a way of
making meaning of the situation in order to better understand and manage a problem.
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They take this concept of meaning-making a step further by writing of this as part of the CR

process:

... involve placing a deliberate emphasis on seeking to understand patients’ lived experiences with their
illnesses — independent of whether these symptoms can be categorized by traditional disease
taxonomies — and stressing the importance of communication between the healthcare team and
patients regarding symptom evolution and responses to therapy. This patient-centered approach has
potential to foster empathy and reduce premature closure, given the need to consider multiple
perspectives. Second, we would look for instructional designs that emphasize the learning value
inherent in complex or ambiguous problems, rooting these experiences in a genuine curiosity
concerning how our patients’ narratives and physical presentations evolve over time. In doing so, we
can be explicit that uncertainty is acceptable and inevitable for all of us, and further, that the act of
making decisions or seeking new information provides rich learning opportunities for clinicians and the
systems that support them.

All these authors agree, either explicitly or implicitly, that CR is a complex cognitive process to
elicit and interpret clinical information in order to arrive at a diagnosis (or at least a differential
diagnosis) and institute a management plan during each patient encounter. However, as described
above, how this cognitive process actually works varies from a linear, data reduction,
categorisation process through to an iterative, cyclical process of constant data collection,
integration and meaning making to construct a narrative around each patient. | would argue that
this meaning making considers not only on individual patient requirements and circumstances, but
also draws on exemplars stored in long-term memory, and may even serve to allow the clinician to

be better able to store the current patient details in long-term memory.

However, although these viewpoints may vary, there is general agreement that CR requires a solid
base of biomedical knowledge, experience, the ability to elicit information and communicate well,
the ability to recognise the potential biases, the capacity to reflect, and the recognition that

contextual factors are important in the CR process.

Clinical reasoning as a cognitive and a metacognitive process

CR can be seen as much more than simply a cognitive process, however, and metacognition may
be seen as an important part of the thinking process. The term ‘metacognition” was initially
introduced by educational psychologists in the 1970s (Flavell 1979), and although its initial
application was in the area of child educational psychology, the principles laid down then are
equally applicable to adult psychology in general and the CR process in particular. As described by
Efklides (2014):

... monitoring and control are considered the two functions of metacognition that are inextricably
connected between them and with cognition. However, if control is to be effective then (a) monitoring
should accurately represent cognition; (b) control should inform cognition as to what needs to be done,
particularly when automatic processing fails, and (c) control decisions should be appropriate for the
person's goals, task demands and situational characteristics.
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Metacognition is generally defined as the process of thinking about how we think. Yet, this precise
relationship with cognition and reflection is a matter on which not all authors agree. For example,
Calder et al. (2012) describe metacognition as a process that is used to address cognitive biases.
According to these authors, this is especially useful when a clinician is aware of his/her style of
decision-making (rational vs. experiential) to counter the abundant and different biases that may

be present in both styles.

Some authors take this further by regarding metacognition as a process that constantly monitors

the other cognitive processes. Marcum (2012) describes it thus:

Metacognition is defined as the capacity to think about analytic and non-analytic processes at a higher
level of cognitive reflection.

He explains that the purpose of cognitive reflection is to monitor CR and ultimately normalise
clinical decisions. In other words, for clinicians to recognise that they cannot possibly know
everything and should thus have an awareness of what they do not know (i.e., known unknowns

as opposed to unknown unknowns).

Audetat, et al. (2013) imply that metacognition and reflective thinking can be seen as distinct from
each other, but unfortunately they do not explain this distinction. | consider that it may be the
difference between ‘reflection in action” as a component of metacognition and ‘reflection on

action’ as a separate process:

Clinical reasoning is the set of complex thought and decision-making processes underlying clinicians’
choices and actions in specific medical problem-solving contexts, clinical reasoning requires an array of
cognitive, metacognitive, emotional, reflective thinking and relational skills.

By contrast, Azer, Guerrero, and Walsh (2013) specifically state that they see self-reflection as an

inextricable part of the metacognitive process, but clearly seem to refer to ‘reflection in action’:

Self-reflection is a metacognitive process that can occur at all stages of an encounter...; it helps the
learner to understand both the self and the situation.

Consequently, they see self-reflection as a part of metacognition and stress that it is an important
ability for medical students to acquire, a view agreed to by others (Sandars 2009; Uygur et al.

2019).

Several medical education studies have demonstrated that structured reflection has a positive
effect on cognitive processes and diagnostic accuracy, especially when dealing with complex

clinical cases (Mamede, Schmidt, and Penaforte 2008; Mamede et al. 2012; Mamede et al. 2014a;
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Ribeiro et al. 2021). However, given the fact that they refer to structured reflection, this seems to

relate more to ‘reflection on action’ rather than ‘reflection in action’.

Charlin et al. (2012) imply that clinicians are required to have a conscious awareness of the

process by referring to metacognition as:

... an individual’s knowledge concerning his/her own cognitive processes; in practice this implies that the
clinician is aware of encounter goals and verifies that his/her cognitive processes and actions are
contributing to the achievement of the goals of the encounter.

This is a view shared by Mamede et al. (2010), especially in complex cases dealt with by

experienced clinicians.

By way of contrast, Crebbin, Beasley, and Watters (2013) imply that metacognition can be

conscious or subconscious:

Metacognition is the ability to know, understand and monitor one’s own thinking, and is sometimes
called mindfulness; this can function at either a conscious or a subconscious level.

In summary, there is general agreement amongst these authors that metacognition (thinking
about thinking) is a meta-phenomenon in CR that can act as a safety mechanism to guard against
unwanted cognitive biases and is thus an important part of sound CR. But, as it is assumed to take
place simultaneously with the cognitive processes of CR, this means that it is a contextual and

situated phenomenon.

This suggests that metacognition cannot and should not be subconscious, because if it is allowed
to become thus, it will be vulnerable to the same cognitive biases as System 1 (non-analytic)
thinking. Recursively, this would defeat its purpose as a check against cognitive biases. | concur
with the view of numerous authors who see reflective thinking as being a part of metacognition
and reject the view of Audetat, et al. (2013) who imply that these are somehow different.

Reflective thinking is, in essence, ‘thinking about thinking’ and the two cannot be separated.

Clinical reasoning as an ability

The American Psychological Association’s Dictionary of Psychology (APA 2020) defines the term
‘ability” as:

... the existing competence or skill to perform a specific physical or mental act. Although ability may be
either innate or developed through experience, it is distinct from capacity to acquire competence.
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The same source makes a distinction between ‘ability’ and ‘aptitude’ when it defines aptitude as:

... the capacity to acquire competence or skill through training. Specific aptitude is potential in a
particular area (e.g., artistic or mathematical aptitude); general aptitude is potential in several fields.
Both are distinct from ability, which is an existing competence.

CRis described by a number of authors as an ability. For example, Williams et al. (2011) describe it

as:

... the ability to organise and use medical knowledge and reasoning ability to diagnose medical
problems.

Yudkowsky et al. (2015) describe it in a similar way as:

... the ability to judiciously gather patient data through a history and physical examination.
Ducos et al. (2015) agree by stating that CR is:

... the ability to organise various pieces of information from multiple datasets.

Both Connors and Siner (2015) and Kelekar and Afonso (2020) hold that CR is the ability to sort
through a cluster of features presented by a patient and accurately assign a diagnostic label. All
these authors agree that this ‘ability’ entails the capacity to use various pieces of data as building

blocks for the CR process.

By contrast, Gee, Anakin, and Pinnock (2017) describe this ‘ability’ as an outcome of the process

when they write:
... the ability of physicians to become efficient diagnosticians.

If one were to apply the American Psychological Association’s definition of ‘ability’ to CR, it could
be argued that the authors who regard CR as an ability imply that it is an innate competence which
can be developed or shaped by experience. However, it is not clear that this is the position that
they are taking; it is more likely that they are approaching CR from a complexity and
unpredictability perspective rather than a linear cognitive one. The literature is silent on whether

some individuals have a greater aptitude than others to learn or acquire CR competence.

Describing CR as an ability is distinct from describing it as a cognitive (and metacognitive) process
as discussed above. It implies that it is series of actions which are carried out (in either a linear or

in a recursive manner) in order to achieve a particular result.

Clinical reasoning as a skill
The American Psychological Association’s Dictionary of Psychology (APA 2020) defines the term

‘skill” as:
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... an ability or proficiency acquired through training and practice.

This definition implies that a skill is something that can be acquired, and differs from the definition
of ability, which seems to focus more on it being an innate competence. The term ‘skill’ is often
used to describe motor activities such as complex movements, but it can be equally used when

describing cognitive or behavioural activities.

Audetat, et al. (2013) suggest that CR is a multifaceted process which encompasses a wide range

of skills:

Clinical reasoning is the set of complex thought and decision-making processes underlying clinicians’
choices and actions in specific medical problem-solving contexts, and requires an array of cognitive,
metacognitive, emotional, reflective thinking and relational skills.

Some authors go further by assigning a value judgement to the definition of CR. They describe it as
being distinct from simple straightforward knowledge or pure algorithmic problem-solving. For

example, Sim, et al. (2015) refer to CR as:

... a high-level, complex cognitive skill. Because clinical reasoning involves synthesising details of patient
information into concise yet accurate clinical assessment, it is a higher order thinking skill.

Both Daniel, et al. (2019) and Richmond et al. (2020) refer to CR as a skill, a process or an outcome
where clinicians observe, collect and interpret data to diagnose and treat patients. A salient
component of this approach to defining CR is that it involves not only the stringing together of
information, like in CR as an ability and the data reduction approach to categorisation as a
cognitive process, but it also requires a value judgement of each of the pieces of information in

order to be successful.

A skill is something that can be viewed from two perspectives: some see it as a something that can
be learned and mastered, while others see it is something that is never fully mastered but is
continually being honed and refined. For example, when writing on expertise in general (but which

can be applied to expertise in CR), Clardy and Schwartzstein (2015) hold this view:

A related concept to expertise is mastery, the continuous refinement of one’s knowledge and skills. As
with adaptive expertise, mastery is dynamic; it requires one to reflect upon one’s performance on a
regular basis to determine what was done well and what can be improved.

Anakin et al. (2020) interpret CR as:

... a skill that medical students must develop in order to sort through information about a patient
efficiently in order to arrive at a diagnosis and to construct a treatment plan.
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This accords with what currently occurs in medical education; how, when and the best way of
achieving this during medical courses and programs is the subject of much speculation and debate.

Specifically, how this occurs during LICs is largely unknown (more on this later).

Clinical reasoning as a context-influenced process

In some curricula, CR is assumed to be something that can be taught and learned generically and
independently of content and context. However, the role of context has long been recognised in
educational research (Perkins and Salomon 1989). Although the influence of the context in which
clinical encounters occur has been recognised for some time by medical education researchers as
a factor which has an impact on the CR process, it is only in recent decades that its potential to
have a significant and direct impact on CR has become a mainstream assumption (Baig, Violato,
and Crutcher 2009; Eva 2003; Eva et al. 2004; Hobus et al. 1987; Regehr and Norman 1996; Koens
et al. 2005).

The influence of context in CR is often expressed by applying the concept of context specificity.

Durning, et al. (2012b) describe context specificity thus:

Context specificity is the phenomenon invoked to explain low correlations in performance across
different clinical problems for a given physician or medical student, i.e. varying performance across
situations (cases); some have remarked that this is the ‘one truth in medical education research’.

Context specificity is one of the manifestations of encoding specificity, which is the probability and
efficiency of retrieving an item from memory being dependent on the similarity between the
conditions of encoding (storing information in long-term memory) and retrieval (Regehr and
Norman 1996). In practical terms, this is manifested by a physician seeing two identical patient
presentations from a content perspective (the same histories, physical examinations, laboratory
results and diagnosis) yet arriving at two different diagnostic decisions. In other words, something
other than case content is driving the physician’s decisions leading to unwanted variation in

physician performance (Konopasky et al. 2020c).

The factors that lead to this unwanted variation have become known as context specificity, and
can arise from the physician, and/or the patient, and/or the environment (Ramani, et al. 2020).
Examples of physician factors include cognitive load, knowledge base, experience, motivation,
fatigue and well-being. Examples of patient factors include authenticity, personality type,
diagnostic suggestion, acuity of illness, type of presentation and language barriers. Examples of
environmental factors include length of appointment, setting, staffing levels and utility of the

electronic health record (Durning, et al. 2013a; Konopasky, et al. 2020b; Konopasky, et al. 2020a).
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Audetat, et al. (2013) describe CR as occurring in specific medical problem-solving contexts, while
Pelaccia, et al. (2017) specifically state that context has a major effect on CR. Cook, Sherbino, and

Durning (2018) take this a step further by writing:

Clinical reasoning is the integration of clinical information, medical knowledge and contextual factors to
make decisions about patient care.

Context specificity thus suggests a major difference in the perception of CR. Where the concepts
of process, ability and skill define CR purely as a characteristic of the person, context specificity
acknowledges the situatedness and interaction between the person and their context as essential

for the phenomenon.

Young, et al. (2018b) agree that contextual factors are important:

The integration of knowledge and contextual information (gathered through history, physical, labs, etc.)
to form a cognitive representation of the problem/situation with the goal of adjusting that
representation with additional information and understanding to reach a judgment or decision (about
diagnosis, risk, or therapy, typically).

Rencic, et al. (2020b) even argue that CR is comprised of both cognitive and physical processes and

that the clinician is required to adapt to interactions with the patient and the environment:

The cognitive and physical processes that emerge as a healthcare professional consciously and
unconsciously adapts to interactions with the patient and environment to solve problems and make
decisions by collecting and interpreting patient data, predicting potential outcomes, weighing the
benefits and risks of actions, and accounting for patient preferences to determine a working diagnostic
and therapeutic management plan to improve a patient’s well-being.

Rencic, et al. (2020a) have described a definition of CR that includes these contextual factors as

follows:

Clinical reasoning is the phenomena that emerge through the interplay between the cognitive and
physical processes of the healthcare professional consciously and unconsciously adapting to interactions
with patients and their relations, team members, raters (when applicable), environments, and tasks with
the purpose to solve problems and make decisions by continually collecting and interpreting patient
data, prognosticating, weighing the benefits and risks of actions, and understanding patient preferences
in order to develop a diagnostic and therapeutic management plan that aims to improve a patient’s
well-being.

From this perspective, the situatedness and interaction are not merely ‘brain’ activities but involve

conscious and unconscious physical factors as well.

Woods and Mylopoulos (2015) contend that the cognitive dimension of CR lies in the integration

of knowledge and patient care:

The physician who adaptively makes use of his or her knowledge during the course of patient care is
actively integrating knowledge and activity: there is no divide. From this perspective, the key for
defining the cognitive dimension of expertise lies in understanding and fostering the integration of
activity and knowledge, and context specificity is simply a powerful example of this form of integration.
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This is an important extra insight, as it suggests that it would be impossible to separate the
process of the person from the interaction and impact of the context. In other words, CR is not an
ability or skill that a person has, or a linear process, but something that happens in the here and
now in the specific context. This has considerable implications for how we think about education
and assessment. These authors also maintain that focusing on the context in which clinical
encounters occur makes it possible to study expert development more deeply and in a more

nuanced, holistic way.

Although the immediate physician/patient/environmental factors in which clinical encounters
occur are important, the contextualisation of the clinical encounter can be taken a step further by
considering the impact a patient-centred approach can have on the CR process. ligen, Eva, and

Regehr (2016) hold the view that:

...involve placing a deliberate emphasis on seeking to understand patients’ lived experiences with their
illnesses — independent of whether these symptoms can be categorized by traditional disease
taxonomies — and stressing the importance of communication between the healthcare team and
patients regarding symptom evolution and responses to therapy. This patient-centered approach has
potential to foster empathy and reduce premature closure, given the need to consider multiple
perspectives. Second, we would look for instructional designs that emphasize the learning value
inherent in complex or ambiguous problems, rooting these experiences in a genuine curiosity
concerning how our patients’ narratives and physical presentations evolve over time. In doing so, we
can be explicit that uncertainty is acceptable and inevitable for all of us, and further, that the act of
making decisions or seeking new information provides rich learning opportunities for clinicians and the
systems that support them.

| would thus argue that contextual factors go further than just the physician/patient/physical
environment factors that come into play during a clinical encounter. Seeking to understand the

whole-patient narrative as more than simply a disease process is an important aspect to this also.

As opposed to how CR was viewed and researched in previous decades, which was to focus on its
cognitive aspects, there is currently little doubt as to the importance of the influence of context on
CR processes. This is important in both clinical and medical education settings, where much of the
assessment of CR occurs in artificial environments (e.g., OSCEs, written examinations) rather than
in clinical settings with real patients (Rencic, et al. 2020b). However, this should be interpreted
beyond the immediate physician/patient/environmental factors and should also take patients’
lived experiences into account, an element that is often lacking in the high-pressure environment

of modern medicine and in medical education assessment.
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Flexibility and agility of thinking in clinical reasoning
The term ‘flexibility’ in the context of CR is used slightly differently by different authors. Durning et

al. (2016) define flexibility in thinking during CR quite broadly:

Flexibility in thinking refers to the use of a variety of thinking means or processes that can be applied
during a diagnostic event.

They go on to say that it can also be applied during reflection (i.e., metacognition):

... the degree of flexibility in thinking requires a variety of strategies to creatively approach a given
clinical problem, and, as such, requires a tolerance for ambiguity and a reflective understanding of the
practice, both during the clinical-reasoning process (reflection in action) and retrospectively (reflection
on action).

Ark, Brooks, and Eva (2007) are somewhat more specific when they use the concept of flexibility to
apply it interchangeably between analytic and non-analytic reasoning. A study done by them
showed that novices are more successful when they are specifically instructed to more flexibly use

it in this way:

... explicit instruction to utilise both analytic and non-analytic forms of diagnostic reasoning can improve
novice clinicians’ diagnostic accuracy.

Eva (2005) agrees, but adds that flexibility is also required to adapt to different situations as

required by the context:

... awareness of the prevalence of context specificity has highlighted the need to provide students with
an array of strategies that might better position them to flexibly adapt as the situation demands.

He goes further by equating flexibility with expertise:

... re-conceptualise the construct of expertise to that of an amorphous entity that might best be defined
as flexibility regarding the ways by which solutions to clinical problems can be derived.

Durning, Trowbridge, and Schuwirth (2020) agree:

Better clinical reasoning is not characterised by having a single best answer but rather who is most
flexible in navigating a complex process and thus has the broadest repertoire of strategies; when one
reasoning strategy does not work, the expert performer will quickly adapt to the contextual
requirements and select another strategy (or strategies).

Schuwirth, Durning, and King (2020) use the term ‘agility’ to describe a similar process:

Clinical reasoning occurs as a narrative, either as in internal dialogue, or between physician and others;
consequently, 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 the reasoner can agilely utilise a
repertoire of strategies and demonstrate situation awareness to convey their message.

Although there are some minor differences in the way that flexibility/agility of thinking is
interpreted, there is broad agreement that this concept is an important component of CR. The way

that | interpret this is that it applies not only to the cognitive and metacognitive aspects of CR, but
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also to the contexts in which CR processes occur. Those who have the ability to be more flexible or
agile in their thinking will be more successful clinical reasoners. It is one of the hallmarks of CR
expertise, not only in terms of navigating the cognitive aspects of CR, but also in terms of dealing

with its contextual aspects.

Diagnostic and management reasoning

Much of the published literature focuses on the diagnostic aspects of CR. However, it is now
widely accepted that CR encompasses both diagnostic reasoning, which is arriving at a diagnosis or
explanation for a patient’s problem (Olson et al. 2020), and management reasoning, which is the
process of making decisions about patient management including treatment, follow-up, further
testing and allocation of scarce resources (Norman 2005; Eva 2005; Rahayu and McAleer 2011;
Durning, et al. 2012b; Pinnock and Welch 2014; Durning, et al. 2014; Guerrasio and Aagaard 2014;
McBee, et al. 2015; Durning, et al. 2015b; Yudkowsky, et al. 2015; Posel, McGee, and Fleiszer
2015; Dong, et al. 2015; Hemmer, et al. 2015; Capaldi et al. 2015; Connors and Siner 2015; Islam,
et al. 2015; Wu et al. 2016; Chang, et al. 2016; Raupach, et al. 2016; Pinnock, Fisher, and Astley
2016; Pelaccia, et al. 2017; Jost, et al. 2017; Young, et al. 2018b; Cook, Sherbino, and Durning
2018; Daniel, et al. 2019; Rencic, et al. 2020a; Rencic, et al. 2020b; Konopasky, et al. 20203;
Connor, Durning, and Rencic 2020; Ramani, et al. 2020; Soh et al. 2020; Richmond, et al. 2020; Van
Schalkwyk, et al. 2020; Olson, et al. 2020; Parsons, Wijesekera, and Rencic 2020; Zheng, Li, and
Lajoie 2020; Young, et al. 2020; Kelekar and Afonso 2020; Kononowicz, et al. 2020; Anakin, et al.
2020; Cleary, et al. 2020; Torre, et al. 2021).

llgen, Eva, and Regehr (2016) make the intuitively valid point that making a diagnosis should not
be regarded at the endpoint of CR. Instead, they argue, should be used as a way of making

meaning of the situation:

... drawing satisfaction from ‘making a diagnosis’ treats diagnosis as a solution (i.e., as the endpoint of a
problem solving activity), while using diagnosis as a clinical reasoning aid treats diagnosis as a way of
making meaning of the situation in order to better understand and manage a problem... Given the
problems inherent in emphasizing diagnosis as the goal of thinking, how might we shift toward more
effectively emphasizing the diagnostic process as an aid to thinking, an ongoing exercise of
interpretation and ‘meaning-making’?

Although diagnostic and management reasoning are seen as distinct processes, they are
inextricably related and there is (or should be) a natural progression from one to the other. Both
are required for good patient care. This does not imply that it is possible to make a definitive

diagnosis during every patient encounter, and practitioners are often faced with an element of
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uncertainty (O'Riordan et al. 2011). However, diagnostic reasoning is used regardless of whether it

has been possible to arrive at a definitive diagnosis or not.

How does clinical reasoning differ from clinical decision-making and critical thinking?

Clinical decision-making

As with problems in defining CR, there is also a lack of consensus in the literature about what

clinical decision-making actually is. As Pelaccia, et al. (2020) point out:
In the literature, many terms are used to describe clinical reasoning, including ‘critical thinking’,
‘problem solving’, ‘diagnostic reasoning’, and even ‘decisionmaking’. Many authors use them
interchangeably, whereas others do not.

Jackson and Kleitman (2014) hold this position:
Decision-making is a complex process of making choices in order to achieve goals, and identifying the
psychological constructs that contribute to this process can be of great importance... The decision-
making process involves making judgements that inform decisions. Judgements are our beliefs or

predictions and they vary in the extent to which they are an accurate reflection of reality (accuracy).

Some authors do not make a clear distinction between clinical decision-making and CR and appear
to imply that these are one and the same process. For example, Ajjawi and Higgs (2008) use these
terms synonymously:

In broad terms, clinical reasoning is the thinking and decision-making processes associated with

professional practice, and that decision-making is either/both the product or process of clinical

reasoning.
Morris and Campbell (2015) also imply that there is no difference between these:

Clinical reasoning is known by several synonyms, e.g. problem solving, decision making and judgement.

Pelaccia, et al. (2017) concur:

Clinical reasoning is the thinking and/or decision-making processes that are used in clinical practice to
diagnose and treat patients.

Kononowicz, et al. (2020) also hold a similar view:

Clinical reasoning is understood as the thinking and decision-making processes associated with clinical
practice.

By way of contrast, others hold the view that although clinical decision-making is part of CR, it is

not synonymous with it. For example, Mamede et al. (2007) write:
Successful clinical problem solving is defined by judicious judgements and effective decision making.
Ghafouri, et al. (2012) hold this view:

Clinical reasoning is a scientific method of medical thinking includes two parts: medical enquiry and
clinical decision making.
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Marcum (2012) is firm in his view that these processes are not synonymous:

Clinical reasoning is often associated with but is not identical to diagnostic reasoning, clinical decision
making or judgement, or medical problem solving.

In a detailed definition of CR, Audetat, et al. (2013) describe it as:

... the set of complex thought and decision-making processes underlying clinicians’ choices and actions
in specific medical problem-solving contexts, clinical reasoning requires an array of cognitive,
metacognitive, emotional, reflective thinking and relational skills.

They have the view that there are two major theoretical paradigms for the cognitive processes
used in CR: decision-making and problem-solving. Decision-making, they believe, is concerned
with the diagnosis and possible errors leading to misdiagnosis, which means that reaching a
diagnosis means updating opinions with imperfect information. Problem-solving, on the other
hand, views diagnostic reasoning as a process of hypothesis-testing and solutions to complex
problems are found by generating a limited number of hypotheses during the diagnostic process
and subsequently using them to direct the collection of data. Kiesewetter et al. (2013) agree with

this view when they write:

The clinical reasoning process involves medical decision-making on one hand and problem-solving on
the other hand.

Wu et al. (2014) hold the view that CR is the sum of clinical problem solving and diagnostic
reasoning, while Wells (2015) contends that decision-making (often when the evidence in

incomplete), together with evidence and critical thinking are components of CR.

Other authors take this a step further by describing CR and clinical decision-making as being
distinct from each other but complimentary, and that CR comes first to solve the problem and
then clinical decision-making is used to assign a final diagnosis and a course of treatment. For

example, Hruska et al. (2016) write:

Reasoning and decision-making stages are distinct from one another in that clinical reasoning is the
activity prior to or during attempts to solve a medical problem, whereby a clinician weighs and sorts
through assessment details obtained from medical history, physical assessment and test results;
subsequent to this, decision-making is the stage during which the clinician chooses between competing
options or courses of action to assign a final diagnosis and determine the plan of care.

Pelaccia, et al. (2020) describe CR as the cognitive processes that underpin decisions, in other
words, the thought processes occur first and are then followed by the clinical decision-making

processes. Schuwirth, Durning, and King (2020) agree:

Clinical decision-making focusses on the final decision, while clinical reasoning focusses on the thought
process and the decision.
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However, they add that diagnostic decision-making is not the same as other forms or decision-

making or of CR, and is likely to be prone to different types of errors:

Diagnostic decision making is a convergent process involving a broad collection of information that is
ultimately summarised into one (or two) best solutions; clinical reasoning, by contrast, often involves
the concurrent identification of multiple ‘good’ solutions, and is thus a non-linear, divergent and often
unpredictable process.

Once again, there is a divergence of views on what clinical decision-making actually is. There are,
however, compelling arguments to be made for the differences between CR and clinical decision-
making. CR is a creative, divergent task that requires agility and flexibility on the part of the
clinician. Clinical decision-making, on the other hand, is a convergent, categorisation task. In
reality, they are related but separate, and the CR process almost always precedes the clinical
decision-making process in each clinical encounter. Clinical decision-making is relatively easy to

observe and assess, whereas with CR this is much more difficult.

Critical thinking
Facione and Facione (2013) report that a Delphi study from 1990 defined critical thinking as:

Process of reflective judgement which manifests itself in reasoned consideration of evidence, context,
methods, standards, and conceptualizations for the purpose of deciding what to believe or what to do.

Critical thinking is a process of judging what to believe or what to do in a given context (Facione

2000) and goes far beyond medicine.

But what about critical thinking in medicine? The literature once again fails to deliver any
consensus on what critical thinking in medicine actually is, especially in the context of CR. Gupta

and Upshur (2012) conclude:
... there is no uniform definition of critical thinking or reasoning in medicine... critical appraisal, critical
reasoning and critical thinking, while sharing common elements, encompass a heterogeneous range of

skills, attributes, dispositions and habits.

Some regard critical thinking and CR as being the same process. For example, Ross et al. (2013)

maintain:

Critical thinking is the ability to identify a problem, select and evaluate pertinent information, recognise
assumptions, formulate appropriate hypotheses, and draw valid conclusions and critical inferences.

When applied to a clinical setting, this description is very similar to the cognitive processes of CR.

Clardy and Schwartzstein (2015) imply that they regard CR and critical thinking as being

synonymous when they write:
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Critical thinking incorporates attributes of the thinker as well as the thought processes, i.e. what they
know as well as how they think.

By way of contrast, others regard critical thinking as one component of CR. For example, Facione

and Facione (2008) regard it thus:

Critical thinking and reflective problem-solving are the two cognitive processes involved in clinical
reasoning.

Wells (2015) agrees:

Critical thinking is one component of clinical reasoning, but they are not the same.

A number of authors take the view that critical thinking equates to the metacognitive part of the

CR process. For example. Chiu and Cowan (2012) write:

Critical thinking is the mode of thinking in which the thinker improves the quality of their thinking by
skilfully analysing, assessing and reconstructing it. It is self-directed, self-disciplined, self-monitored and
self-corrective thinking, and presupposes assent to rigorous standards of excellence and mindful
command or their use. It entails effective communication and problem-solving abilities as well as a
commitment to overcome our native egocentrism and sociocentrism.

Azer, Guerrero, and Walsh (2013) view it as being beyond cognitive skills and being comprised of

two main components: cognitive skills and the affective domains of reasoning and attitude:

Critical thinking is a purposeful process that involves self-regulation, analysis, evaluation, interpretation,
conceptualisation, and methodological assessment as a learning approach.

Dwyer et al. (2014) agree:

Critical thinking is a purposeful, self-regulatory judgement which results in interpretation, analysis,
evaluation and inference, as well as explanation of the evidential, conceptual, methodological,
criteriological or contextual considerations upon which that judgement is based.

Papp et al. (2014) define critical thinking as:

... the ability to apply higher-order cognitive skills (conceptualisation, analysis, evaluation) and the
disposition to be deliberate about thinking that leads to action that is logical and appropriate.

Once again, there is a divergence of opinion about what critical thinking is in the context of CR and
what role it plays. The dominant view is that although it forms (or should form) part of the CR
process, it is not the same. It incorporates elements of reflection and metacognition, and it would
be most appropriate to consider it in this manner. Not all thinking can be considered critical

thinking, and excess reliance on intuitive thinking is a characteristic of an unreflective thinker.

How does clinical reasoning develop?

The start of specific research into the development of CR was arguably the seminal work by Elstein

and colleagues during the 1970s (Elstein, Shulman, and Sprafka 1978), and this formed the basis of
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the earliest model of CR (Monteiro and Norman 2013). They worked on the assumption that
experts were better problem-solvers than novices and they sought to uncover the processes
behind this in order to improve training. This led to the later development of the hypothetico-
deductive reasoning model that emerged from research in two centres in North America —
Michigan State University and McMaster University (Norman 2005). This theory holds that when
faced with a new case, doctors generate a set of hypotheses that they later use to test against the

data presented (Eva 2005).

However, this proved problematic in that the process was too general, and it transpired that all
the research subjects were doing the same thing regardless of their level of training or experience.
Experts tended to generate better hypotheses, but not more or quicker ones, and the accuracy of
their early hypotheses was a strong predictor of their final diagnosis. This implied that good CR
was dependent on content knowledge rather than general problem-solving abilities. Furthermore,
content specificity was high, which meant that success in solving one case was a poor predictor of

success in subsequent cases (Norman 2005; Norman, Young, and Brooks 2007).

This realisation resulted in a change in direction in CR research during the 1980s, when attention
turned to solving the dilemma of content specificity. Researchers became interested in how
knowledge is organised, sorted, stored and recalled from memory, and how pattern recognition

(nonanalytic reasoning) occurs.

Content specificity (also known as case specificity or domain specificity) is the phenomenon of
success in a solving a particular clinical problem not being a good predictor of success in solving
the next one and is the variability a physician shows based on different content areas (conditions)

(Norman 2006; Durning, Trowbridge, and Schuwirth 2020; Mamede 2020).

Rencic, et al. (2020a) describe it as:
... the intra-physician differences in content knowledge across different domains.

This phenomenon can lead to differences in CR performance, even within the same specialty area

(Konopasky, et al. 2020a).

There is now broad agreement that the development on CR starts with a solid biomedical
knowledge base, which gets encapsulated into memory/thinking, then organised into illness

scripts and exemplars which then leads to better System 1 (non-analytic) thinking (Norman,
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Young, and Brooks 2007; Delavari, et al. 2020). Encapsulation of knowledge is an abstract concept

that means an amalgamation of mental models.

Successful CR is dependent on rich, content-specific knowledge organised into illness scripts,
together with a variety of strategies to solve a given medical problem together with a tolerance for
ambiguity and uncertainty, and the ability to reflect on practice (Boshuizen and Schmidt 1992;
Schmidt and Boshuizen 1993; Durning, et al. 2013b). These illness scripts, which are a product of
past experiences and knowledge, are dynamic and are modified by each new clinical encounter.
They are amalgamated knowledge networks made up of data about a given illness or condition
stored in long-term memory (Charlin, Deschenes, and Fernandez 2021). These allow clinicians to
build a representation of a given clinical situation and allow the construction of a meaningful

interpretation of that or similar situations (Charlin, Tardif, and Boshuizen 2000).

As theorised three decades ago by Schmidt and Boshuizen (1993):

... [medical] students acquire rich, elaborated causal networks explaining the causes and consequences
of disease in terms of general underlying biological or pathophysiological processes. However, through
extensive and repeated application of knowledge acquired and, particularly, through exposure to
patient problems, these declarative networks become encapsulated into diagnostic labels or high level,
simplified causal models explaining signs and symptomes. In this encapsulation process, low-level,
detailed concepts are clustered together, resulting in higher level concepts. These higher-level concepts
replace the elaborate causal networks in expert clinical reasoning.

Two years later Van der Vleuten and Newble (1995) wrote:

Expert reasoning is strongly connected to knowledge, but it is not simply the knowledge itself, but the
way that the knowledge is stored — the expert clinician accumulates knowledge in the context of
concrete medical problems in a process that enhances the chance of effective retrieval; with increasing
experience the need for clinical reasoning (i.e. analytic reasoning) diminishes as the mental processes
become automated in patterns or scripts.

A decade later, Eva (2005) wrote:

The earlier students begin to accumulate a mental database of cases, the sooner they will develop a firm
foundation on which to allow non-analytic processes to contribute.

Eva recognised that the learning of biomedical sciences is important to assist in generation of
accurate hypotheses and should remain part of medical training, but that the Flexnerian way of
having to master these before proceeding to learn clinical problems was outdated and
inappropriate. He held that practicing CR with clinical cases should proceed in a way that mimics
the eventual use of the resulting knowledge, i.e., it is better to learn from actual patients rather
than from textbook cases in which the diagnosis is already known as a result of the chapter topic.

He proposed that ‘mixed’ practice, in which students see cases of multiple categories mixed
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together (as opposed to blocked practice in which students work through a block of cases from

one diagnostic category before proceeding to the next) is pedagogically optimal.

According to Bowen (2006):

Only after learners make new connections between their knowledge and specific clinical encounters can
they also make strong connections between clinical features and the knowledge stored in memory...
Experience with patients is essential for establishing new connections in memory between learned
material and clinical presentations, for developing illness scripts, and for developing the ability to reason
flexibly with the use of analytic reasoning and pattern recognition.

Lining up a clinical encounter to what is already known helps to store that event in memory more
meaningfully, and this helps to improve pattern recognition and transfer of knowledge. The
pattern recognition, which develops through repeated clinical experience, thus results in better

non-analytic reasoning which is essential to the development of diagnostic expertise.

Schmidt and Rikers (2007) further developed this theme:

Through education and experience, students acquire more and more relevant concepts and develop
richer and more meaningful relationships between them, i.e. knowledge expansion.

They maintain that students rapidly develop mental structures of elaborate causal networks that
explain the causes and consequences of disease in terms of general underlying biological or
pathophysiological processes. It is through extensive and repeated application of knowledge
acquired, particularly through exposure to patient problems, that change occurs and knowledge
becomes encapsulated, and as students begin to see real patients, their encapsulated knowledge

is reorganised into illness scripts which are then stored as exemplars of a particular illness.

Charlin, et al. (2007) agree:

lliness scripts develop as students are exposed to real patients, and in their first encounters they apply
both biomedical and clinical knowledge. Script acquisition is of utmost importance at the beginning of a
medical career, and illness scripts require continuous updating as a result of changes in the diseases
themselves and the population a doctor deals with.

Creating a clinically useful knowledge base is thus a multistage process (Williams, Klamen, and
Hoffman 2008), and students progress through several stages in this process as described by

Rahayu and McAleer (2011):

... in acquiring expertise in medicine, students progress through several transitory stages, characterised
by distinctively different knowledge structures underlying their performance. The stages include
development of elaborated causal networks (knowledge accretion and validation); compilation of
elaborated networks into abridged ones (encapsulation); emergence of illness scripts; and storing
patient encounters as instance scripts (instantiated scripts).

Schuwirth (2009) agrees with this developmental process, but hastens to add:
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Semantic networks and illness and instance scripts are highly idiosyncratic, which makes it logical why
experts disagree on the optimal way to solve a medical problem. Typically they agree on the solution to
arrive at, but not on how to get there.

Mamede, et al. (2007) maintain that the two types of reasoning (analytic and non-analytic) result
from different kinds of knowledge used for diagnosing cases, and medical expertise development
entails a process of knowledge restructuring. Clinical teaching should thus provide students with

multiple reasoning strategies that could enable them to work through problems in different

situations, and this includes recognising when more reflection is required.

Ajjawi and Higgs (2008) bring the perspective that learning to reason has a frame of reference of
professional socialisation, which is an individual’s journey of professional development and a
social, acculturation process occurring within a professional group and context. This introduces the
concept of CR being learned not in isolation, but as a social, collaborative activity. This means that
it could be enhanced by the collaboration and guidance of peers, mentors, role models and

patients.

Audetat, et al. (2013) agree that building strong knowledge structures and representations is
important, but add that integrating the teaching of communication techniques and CR in a clinical

setting significantly fosters the development of CR.

While the progressive development of illness scripts in students, especially in the early stages of
their training, is important, some authors feel that encouraging students to reflect while
diagnosing patients’ problems fosters the enrichment of relevant illness scripts. A study

undertaken by Mamede, et al. (2014a) concluded that:

... structured reflection was more effective in fostering learning than simply providing a diagnosis or a
differential diagnosis. Students who reflected on the cases in the learning phase performed better... The
effect of reflection on diagnostic performance was substantial and appeared both on novel exemplars of
the same diseases and on diseases that were not among the cases seen in the learning phase but that
were plausible alternative diagnoses for them... Because students were not exposed to any “new”
knowledge, where might the observed effect of reflection come from? Our explanation is that reflecting
while diagnosing the cases in the learning phase restructured mental representations of diseases that
the students already had in mind. Reflection required students to match in detailed fashion the patient’s
signs and symptoms with the illness script of the disease initially considered as a possible diagnosis,
evaluating the degree to which findings were compatible with the presentation typically associated with
that disease and identifying discrepancies.

As a result of these and other observations, some recommend the teaching of a deliberate
reflection strategy (Schmidt and Mamede 2015; Audetat et al. 2017; Chamberland, et al. 2021).
For example, after conducting a narrative review of the literature, Schmidt and Mamede (2015)

concluded:
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If pathophysiological knowledge — through repeated application — has become encapsulated and
rudimentary illness scripts emerge in memory, the focus in the teaching of clinical reasoning could shift
to deliberate reflection as a tool for learning how to differentiate among various diseases and between
the often subtle variations in how disease expresses itself.

Despite the intensive research on CR over a considerable period of time, the evidence on how
clinicians develop and maintain CR competence remains limited and consensus regarding this
remains elusive (Durning, et al. 2013b; Capaldi, et al. 2015). There is, however, some agreement
on the steps that the learner must negotiate in order to build a knowledge base of sufficient
capacity to become a successful clinical reasoner. The aspect of professional socialisation by

interaction with others is a significant factor that is not always recognised.

Specific methods of learning and teaching clinical reasoning
As with almost everything pertaining to CR, there is little consensus on the best methods for
students to learn and medical schools to teach and encourage its development in their students

(Levine 2014; Pinnock, et al. 2019; Torre, et al. 2021).

As Papa and Li (2015) write:

Contemporary medical education has yet to create a codified, evidence-based approach to training to or
assessing the diagnostic capabilities of medical students, residents or practitioners.

Some medical education researchers are of the opinion that CR should be formally taught in
medical schools. For example, Schmidt and Mamede (2015), while recognising that research in the

area is lacking, are proponents of this approach:

[Medical schools] cannot rely on clerkships or rotations as the breeding ground for this skill. The variety
of cases offered to students is simply too limited, and the provision of feedback and coaching too
haphazard, to trust the professional environment to provide a solid base for the development of this
aptitude. Medical educators need to do more and in a more systematic fashion. The establishment of a
clinical reasoning curriculum as part of undergraduate training is in our view long overdue.

One study done by Round (1999) was reported to show that students who had participated in a
formal CR teaching intervention had better outcomes when measured by the Diagnostic Thinking
Inventory than students who had not. However, there are several limitations to this study and the
results should be interpreted with caution. A major limitation is that the Diagnostic Thinking
Inventory assumes that CR is a simple, linear process and that it can be measured as a more or less
stable personality characteristic, whereas the reality is that it is a complex and recursive process as

outlined above, and it fails to capture this.

An international survey conducted by Kononowicz, et al. (2020) found that while 53% of schools

surveyed used lectures to teach CR, only 37% of respondents felt that this was a method of
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instruction that should be used. A literature review from the United Kingdom that was undertaken
as part of recent consensus statement on the teaching of CR in undergraduate medical education
found that there was a general lack of effectiveness for the teaching of the general thinking
processes used in CR (Cooper et al. 2021). However, they did recommend specific teaching

strategies to build knowledge and understanding.

Other researchers take the view that CR should not be formally taught but that it should rather be
learned in clinical or simulated settings. An article by Khin-Htun and Kushairi (2019) lists twelve
tips for developing CR in medical students, and not one of the twelve includes formal CR

instruction.

It is clear from the literature that most CR experts and researchers agree that it is not a simple,
linear process, but that it is complex, multifaceted, iterative, recursive and influenced by social
interaction and the context in which the clinical encounter occurs. It requires agility, flexibility,
expertise and feedback. None of this can be formally taught in a classroom, lecture room or
workshop setting. The conclusion that | draw is that it is best learned in a clinical setting with the
learner observing, practicing and receiving appropriate feedback from those with expertise and

experience, with a wide variety of patient presentations.

As Schuwirth (2002) points out:
Logically, it would then appear that just as there is no way of teaching practice experience, neither is
there any simple generic ‘trick’ or algorithm with which to teach clinical reasoning. Rather, clinical

reasoning can only be learnt within the context to which it is to be applied.

An examination of the literature reveals that a wide range of methods is currently in use to

facilitate the development of CR. These are summarised in Table 5.1 below.

Table 5.1: Summary of methods currently used to enhance the acquisition of clinical reasoning in students.

Setting Method Technique
Clinical (work- Clinical exposure One minute preceptor (OMP)
based) setting (especially early) with | SNAPPS
feedback Teaching on the Run
Repeated practice Deliberate reflection
Social learning (with Learning good communication techniques
preceptors and Think aloud techniques
peers) Development of critical thinking ability
Interleaved learning Scaffolding of curriculum
Work-based Self-explanation
assessment with Situated learning/situated cognition
feedback Direct expert-student interaction/role modelling
Morning report Deliberate practice
Grand rounds
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Setting

Method

Technique

Integration of the
curriculum

M&M meetings

Curiosity

Mini-CEX

Learning to cope with ambiguity and uncertainty
Interprofessional learning

Peer learning

Parallel consulting

Bedside teaching

Simulated setting

Artificial intelligence
(including computer-
based programs)/
simulation

Simulated patients

Clinical skills teaching

Integration of the
curriculum

Deliberate reflection

Good communication techniques
Think aloud techniques

Development of critical thinking ability
Scaffolding of the curriculum
Self-explanation

Situated learning/situated cognition
Computer-based cognitive mapping
Virtual patient cases

Curiosity

Learning to cope with ambiguity and uncertainty
Interprofessional learning

Peer learning

Whole-case and serial cue approaches

Classroom/tutorial
setting

Problem-based/cased-
based learning

Formal
lecture/teaching
programs

Integration of the
curriculum

Good communication techniques

Development of critical thinking ability

Scaffolding of the curriculum

Concept mapping

Lectures on clinical reasoning processes, bias and
debiasing strategies

Learning to cope with ambiguity and uncertainty

Deliberate reflective thinking techniques

Peer learning

Clinical reasoning modules

Whole-case and serial cue approaches

Jigsaw technique

It is likely that students learn CR through various combinations of these, but the best way of

achieving this is unclear (Pinnock, et al. 2019). It is thus highly likely that multiple strategies are

required. As Torre, et al. (2021) note:

... success in clinical reasoning is fostered by having multiple strategies and flexibility in strategy use.
However, the specific strategies that are most effective in the teaching and assessment of clinical
reasoning at different stages in a learner’s development remain undefined.

The cognitive forcing strategy method was a program of metacognitive training designed to be
used at the novice level to decrease the impact of cognitive biases in the future. It was promoted
and used in the past but was subsequently found by two studies to be ineffective and it has

subsequently fallen out of favour (Sherbino et al. 2011; Sherbino et al. 2014).
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How is clinical reasoning measured or assessed?

Methods devised and used to assess CR are multiple and heterogenous as medical educators and
researchers have attempted to develop methods to score this highly complex construct which is,
in the main, hidden from view. Following a scoping review of the literature, Daniel, et al. (2019)
developed three categories of assessment: workplace-based (i.e., clinical) settings, simulated
clinical environments, and non-workplace-based settings. For the purpose of this review, | have
adapted these three categories to assessment in clinical (work-based) settings, assessment in

simulated/small group settings, and assessment in written, oral or clinical examinations. To these |

have added a fourth category: assessment in experimental settings.

These methods are summarised in Table 5.2 below.

Table 5.2: Summary of methods used to assess clinical reasoning in students

Setting

Method

Comments

Assessment in clinical
(work-based)
settings

Morning reports

Post-encounter forms (PEF)

Patient note-scoring rubric (PNS)

Formal work-based assessment
(WBA)/performance-based
assessment (PBA)/direct observation
(e.g. mini-CEX, DOPS)

Informal monitoring in the workplace

Clinical handover

Clinical case assessment

Clinical tutor reports

Think aloud protocols

Chart stimulated recall (CSR)

Patient summary statements (PSS)

Written notes

Self-regulated learning microanalytic
protocols

Global assessment

Interpretive summary, differential
diagnosis, explanation of reasoning,
alternatives (IDEA) tool

Long cases*

Uses students’ new patient
admission notes

Assessment in
simulated/small
group settings

PBL/CBL scenarios with case write-ups

Simulation

Virtual patients

Objective structured clinical
examination (OSCEs)

Extended clinical examinations (ECEs)

Videotaped student performance
analysis

Think aloud protocols

With or without post-
encounter forms
A variation of OSCEs
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Setting

Method

Comments

Assessment in
written, oral or
clinical examinations

Key features problems (KFPs)

Extended matching questions (EMQs)

Script concordance tests (SCTs)

Modified essay questions (MEQs)

Multiple choice questions (MCQs)

Short answer vignette exam (SAVE)

Long answer essay questions

Oral case presentations

Oral examinations/viva voces

Patient management problems
(PMPs)**

Clinical Integrative Puzzle (CIP)

Measuring Analytic Thinking in Clinical
Healthcare (MATCH)

Assessment in
experimental
settings

Functional magnetic resonance imaging
(fMRI)

Linguistic inquiry and word count
software (LIWC)

Clinical reasoning tasks (CRT)

Summary statement assessment rubric
(SSAR)

ASCLIRE (assessing clinical reasoning)

Semistructured interviews using
cognitive task analysis (CTA)

Oral multidisciplinary clinical case
discussions

Cognitive reflection test (CRT) plus
actively open-minded thinking scale
(AOT)

Clinical reasoning problems (CRPs)

Clinical reasoning survey incorporating
the Self-Assessment of Clinical
Reflection and Reasoning (SACRR)

Diagnostic Thinking Inventory (DTI)***

Clinical reasoning inventory (CRI)

Modelling using Typified Objects (MOT)
model

REI-40 psychometric tool

Diagnostic learning objectives in the
logbook

Clinical reasoning tests (CRTs)

Ethnographic studies

Used to interpret think-aloud
data

A norm-referenced computer-
based test

A method for studying and
describing complex
reasoning and knowledge
that experts use to perform
complex tasks

Uses a jury of 3-5 teachers

More data is needed to verify
the construct validity of this

Measures clinical reasoning by
self-assessment

Can be used to test specific
parts of learners’ clinical
reasoning processes

Validated in a range of diverse
populations to determine
decision-making style

Measures only the ability to
make a differential diagnosis
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Setting Method Comments

Self-regulated learning microanalytic
protocols

Concept mapping

Clinical data interpretation (CDI)

* Long cases have been largely abandoned due to the small, non-standardised and unrepresentative sample of

student behaviour that is observed (van der Vleuten & Newble, 1995)

**These have fallen out of favour due to poor case specificity and intermediate effects (Schuwirth, 2009; Hrynchak,

Takahashi & Nayer, 2014)

*** One study demonstrated no correlation between students’ scores in clinical reasoning using virtual patients and

their Diagnostic Thinking Inventory scores (Fida & Kassab, 2015)

Many of these methods assess the outcomes of the CR process without actually assessing the
reasoning process itself. The indicator of success with various methods of teaching the diagnostic
process has classically been diagnostic accuracy with little emphasis on the need to develop a
sound underlying reasoning process, and valid and reliable methods of identifying and evaluating

CR characteristics remains elusive (Schuwirth 2009).

There appears to be general agreement that, despite the multitude of methods, there is no single
form of assessment of CR that is superior, and the ideal is to use multiple different and
complimentary methods to achieve this. It is clear that CR cannot be accurately measured by
assessing performance on a single case or problem (Van der Vleuten and Newble 1995).
LaRochelle, Dong, and Durning (2015) have suggested that the assessment of CR should be

longitudinal and commence prior to the clinical training years.

Despite the multiple perspectives (which are all valid) and a divergence of opinion around the
definition and nature of CR, when it is distilled down to its constituent components, CR can be
viewed as the process during which a clinician interacts with a patient to collect, weigh and
interpret data relevant to the patient’s presentation in order to arrive at a diagnosis (or a

differential/provisional diagnosis) and to institute a plan of investigation and/or treatment.

Longitudinal integrated clerkships — what are they, what are their underpinning principles and
what are their intended outcomes?

The term ‘longitudinal integrated placements’ is used interchangeably with ‘longitudinal
integrated clerkships’, which is derived from terminology used in North America and Europe. In
this review, for ease of use and to avoid confusion, the term ‘longitudinal integrated clerkship’ or

its acronym ‘LIC’ will be used.
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As reported by Norris, et al. (2009), in November 2007 the Consortium of Longitudinal Integrated

Clerkships (CLIC) came to the following consensus definition of LICs:

A longitudinal integrated clerkship is characterised by being the central element of clinical education
whereby medical students (1) participate in the comprehensive care of patients over time, (2)
participate in continuing learning relationships with these patients’ clinicians, and (3) meet the majority
of the year’s core clinical competencies across multiple disciplines simultaneously through these
experiences.

In the Australian context, the LIC model for medical students was developed in rural settings and
embodies three key features:
a. Integration of experiences across community and hospital settings, but with a focus of
training in community (ambulatory) settings;
b. Clerkships occurring over a longer period of time than the traditional short-term rural ones;
and
c. Clerkships occurring in geographic areas of need, namely in regional, remote and rural

settings.

Although, historically, LICs in Australia were developed for rural settings with a key outcome of
addressing rural workforce shortages, interest is now being shown in developing these for urban
settings with key outcomes of community engagement and social accountability (Mahoney,

Campbell, and Garner 2011).

There is no single agreed way of constructing a LIC — these range from sequential models with
longitudinal themes and limited integration to fully integrated longitudinal models (see Figure 5.5

below).
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A Sequential
Discipline-specific

B Sequential

Intersessions

C Sequential

Longitudinal themes

D Sequential
Limited integration

E Sequential

Block ambulatory

F Sequential
Longitudinal ambulatory

G Sequential

Recurring ambulatory

H Mixed

| Longitudinal
Integrated

Figure 5.5: A schematic comparison of various types of clerkships ranging from the traditional model (A) to the fully
integrated model (I) (from Hirsh, et al. 2007).

Reproduced with permission from Hirsh, D. A., B. Ogur, G. E. Thibault, and M. Cox. 2007. 'Continuity' as an Organizing Principle for
Clinical Education Reform. New England Journal of Medicine 356, no. 8 (Feb 22): 858-866, copyright Massachusetts Medical Society

A question is frequently asked regarding how long a clerkship needs to be in order to qualify as a
longitudinal clerkship. There is no agreed answer to this. Definitions of what constitutes the terms
‘longitudinal’ and ‘integrated’ vary, depending on the setting and the context. Some authors
regard as little as eight weeks (Ogrinc, Mutha, and Irby 2002) as being sufficient to meet the
definition of longitudinal. However, a survey of the members of CLIC in 2007 showed that the
shortest clerkship duration was 5% months, and the median duration was 40 weeks (Norris, et al.

2009).



A typology review done by Worley, et al. (2016) provides a good overview of types and durations
of clerkships in the various LIC programs around the world. They found these programs had grown
exponentially in number over the previous two decades. They were also able to group the types of
programs into three types: a) amalgamative (which are shorter, cover less than half of the core
disciplines, are treated as one of many rotations in a rotation-based course, and can be in any of
the last three years of the course); b) comprehensive (which comprise a full academic year, covers
all disciplines, have limited brief in-patient discipline-specific experiences, and usually occur during
the penultimate year); and c) blended (which, as the name implies, is a blend of amalgamative and

comprehensive models).

Underpinning principles of longitudinal models
Although there are numerous variations of longitudinal integrated clerkship models, they all share

the same underlying principles.

These core underpinning principles are:
1. Continuity
2. Immersion

3. Transformative effects

Continuity

The principle of continuity is in terms of continuity of curriculum, continuity of preceptor
supervision, continuity of learning with peers, continuity of systems and settings, and continuity of
student idealism (Hirsh, et al. 2007; Wamsley et al. 2009; Couper, Worley, and Strasser 2011;
Stevens, Wilkerson, and Uijtdehaage 2014; Ellaway, Graves, and Cummings 2016; Asgarova,
MacKenzie, and Bates 2017).

As Hirsh, et al. (2007) write:

Continuity of the learning environment fosters both patient-centeredness and learner-centeredness by
establishing more opportunities for connections with patients (“continuity of care”); by integrating
important educational themes across clinical specialties, focusing on the developmentally appropriate
attainment and assessment of core clinical competencies, and promoting the connection between
science and clinical medicine (“continuity of curriculum”); and by enhancing supervision, role modeling,
and mentoring (“continuity of supervision”).

Immersion
Immersion in special settings and community engagement means that students can engage with

patients and the local community in which they are placed in a deeper and more meaningful way
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than if they were there for a shorter period of time (Worley, et al. 2000; Bartlett, Rees, and
McKinley 2017).

Worley, et al. (2000) illustrate this by writing:

... enable students to integrate their learning of the different medical disciplines in a way that reflected
the reality of community practice based on relationships developed with patients, families and
communities. This provided opportunities to participate in the ongoing care of patients in their
communities in a way that could not be provided for students based in the teaching hospitals.

A study done by Bonney et al. (2014) found that students in one LIC program who engaged more
with the community had a more positive overall response to the clerkship. Of particular note was

a sense of belonging reported by students that had an impact on their learning and thinking:

... a synergistic relationship between factors resulted in a sense of belonging, which created a rich
learning environment for students and motivation to return to a non-metropolitan community for
clinical practice.

Transformative effects

An intended consequence of such clerkships is to have a transformative effect on students’
thinking in terms of seeing patients as people and members of families and communities and not
simply as a disease. It is also transformative in terms of the development of a stronger sense of
social accountability that has an impact on future career choices and decision-making (Walters, et

al. 2012; Hirsh, Walters, and Poncelet 2012; Greenhill and Poncelet 2013).

A narrative review done by Walters et al. (2012) found that:

Evidence suggests these [LIC] programmes provide students with greater opportunities to develop
higher order clinical skills, interprofessional teamwork skills and a more patient-centred approach to
their practice.

Philosophical views of longitudinal clerkships
The various models of LICs also share two broad philosophical views that support the three

underlying principles listed above. These are a deontological view and a teleological view.

The deontological, or value-based view, holds that a patient-centred approach and social
accountability are values that we should allow students to experience during their training, and
that these experiences will influence their attitudes to patients and their career choices within
medicine (Worley, et al. 2000; Hirsh, et al. 2007; Walters, et al. 2012; Teherani, Irby, and Loeser
2013; Girotti et al. 2015).

The teleological, or pragmatic view, on the other hand, holds that the development of flexibility

and agility in thinking and reasoning that is possible in LIC models allows students to apply more
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bespoke clinical solutions to their patients (Eva 2005; Walters, et al. 2012; Kelly, Walters, and
Rosenthal 2014). This gives rise to the assumption that these students, or the graduates of
programs that provide exposure to a longitudinal model, will have better CR skills and abilities

than those who train in more traditional programs.

These two views are not mutually exclusive, and it is possible, and indeed desirable, for elements

of both to co-exist simultaneously and be complementary. As Walters et al. (2012) write:

In a complex adaptive health care system, it is important for doctors to have the cognitive capacity to
balance and engage a positivist, reductionist, scientific view of illness and the constructivist, integrative,
patient-centred stance of an empathetic clinician. Longitudinal integrated clerkships seem to negotiate
this paradox in medical education more effectively, with LIC students seeking to move freely between
these complementary viewpoints.

Intended outcomes of longitudinal clerkship programs
Although LICs were initially developed as a response to rural workforce shortages, their intended
outcomes go beyond this. They also have outcomes that address medical education issues, as well

and patient and population issues.

Workforce imperatives

There is a growing body of evidence to show that graduates who are exposed to LIC models during
their training, especially in rural settings, are more likely to make career choices to work in settings
for workforce need (Roberts et al. 2012; Playford, Ng, and Burkitt 2016; Weston et al. 2018). In
addition, there is evidence to show that exposure to primary care during undergraduate training
has a beneficial effect in making career choices in primary care, especially in the context of LICs

(Amin et al. 2018).

Rural educational models, both LICs and the more traditional ones, allow students to consider
career options that they would otherwise not be aware of or considered. A study done by (Eley et

al. 2012) Eley et al (2012) reported:

A major advantage of the RCS [rural clinical school] scheme, and other rurally focused medical training,
is that it opens students’ eyes to another career often not previously considered. Indeed all students
reported they would choose to attend a RCS again if given the opportunity, and many found their rural
training instilled a desire to spend some time working in a rural location, if not now, in the future.

Not only does it allow students to consider rural career options, but it also engenders deep

interest in this. Roberts et al. (2012) report:

Despite the ‘career barriers’ described by our participants, they collectively expressed a deep interest in
and motivation to practise medicine in rural communities.
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A further workforce benefit that has been proposed is that by providing medical education in
areas of need, the youth living in these areas actually witness first-hand the training of young
doctors, and this gives them the previously unrealised perception that there could be local

educational opportunities for them also (Figueiredo et al. 2019; O'Sullivan and Chater 2019).

Medical education imperatives

As medical care has moved progressively over the past two decades from an inpatient hospital
setting to a community one, the training of medical students has followed (Ogrinc, Mutha, and
Irby 2002). A major priority of undergraduate medical education programs, irrespective of which
model of education is utilised, is to produce junior doctors with a broad and sound base of
knowledge, skills and abilities who are work-ready for internship. However, over the past few
decades as medicine has become more sub-specialised, patient care has shifted from less
inpatient to a more outpatient-focussed model, and hospital stays have become increasingly
shorter and reserved for patients with more complex problems. This has had a negative impact on
undergraduate medical education in hospital settings. Although writing about the North American
model, (Whitcomb 2005) expounds the following view that could apply anywhere in the

developed world:

Now, many of those responsible for the clinical education of medical students recognize that assigning
students to teams caring for patients on the inpatient services of major teaching hospitals — the
traditional approach that has dominated the teaching of clinical medicine for decades — is no longer the
best way to promote students’ learning of clinical medicine. The reality is that the kinds of patients
admitted to those services, the increasingly specialized nature of the services, the dynamics of care
provided on the services, and the composition of the teams to which the students are attached have all
changed dramatically in recent decades. These changes have had a major and often negative effect on
students’ ability to learn clinical medicine. Among other things, students generally do not encounter (in
sufficient numbers, or at all) the kinds of patients they should for optimal learning, and their role as
members of the inpatient team has become increasingly marginalized. The end result is that students
assigned to those teams are no longer having a meaningful apprenticeship experience.

A key feature of LIC models is the departure from teaching in large hospitals with contact with a
large number of specialists with a narrow content focus, to a model where a smaller number of
generalists provide training in a broader range of content. This provides graduates with the

broader base of skills required for work as junior doctors. As McLaughlin et al. (2011) write:

Evidence suggests that, despite this shift away from serial specialist training, LIC students perform as
well as, if not better than, RBC [rotation-based clerkship] students on most objective evaluations of
knowledge and clinical skills.

An important intended outcome of LIC programs is the type of professional identity that students
develop during these programs. Evidence is emerging to show that students in LIC programs do

emerge with some differences, such as being more reflective, being more patient focussed, having
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a greater sense of social justice and accountability, and having more involvement in patient
advocacy (Huang and Malinow 2010; Konkin and Suddards 2012; Gaufberg, et al. 2014; Walters
and Brooks 2016).

The results of a qualitative study conducted by Konkin and Suddards (2012) found:

If students are to learn to be caring physicians, they need experiences that give them the opportunity to
explore their feelings, reason through a medical problem and take responsibility... Longitudinal
integrated clerkships make this possible by providing time for relationships to develop with patients,
preceptors and other health professionals. An ethic of caring requires physicians to be willing to listen to
patients with empathy and compassion, and to take responsibility. Students... are forming their own
relationships with patients and their families, while seeking guidance and support from their preceptors.
Through the experience of being with patients, often over extended periods of time and at critical
moments in the care of patients, students are learning to care: to advocate, to empathize, to attend to
needs, however small; in other words they are learning to be receptive and responsible.

Walters and Brooks (2016) illustrate this concept as follows:

Patient-focused learning engenders in students the ideal of holistic comprehensive care and the
development of robust clinical reasoning skills. If this concept of integration is poorly understood, we
risk creating clinical placements that are ‘grated’ with microblocks timetabled into ever smaller time
periods, in much the same way that maths and biology are taught at high school. We propose that
integration of specialty disciplines within the patient care experience also supports students in
developing clinical reasoning skills through opportunities for contextual inference.

A study undertaken by Gaufberg, et al. (2014) revealed that not only did these differences emerge
during or soon after the LIC, but that they persisted at for least 4-6 years after completion of the

LIC:

We hypothesise that CIC [Cambridge Integrated Clerkship] graduates’ clerkship experiences may help to
‘immunise’ them against the adverse influences of advanced graduate and postgraduate training. We
propose that three factors in their clerkship experiences may contribute to the sustained patient-
centredness: (i) relational learning; (ii) reflection on practice; and (iii) advocacy as a professional duty...
Evidence exists that LICs advance our profession’s social accountability mission and can address
workforce distribution. Our findings contribute to the evidence that LICs stimulate learners to become
the humanistic doctors and agents of change our society demands and deserves.

Patient and population imperatives

The traditional structure of organising medical students’ clinical education around a series of
rotations in hospital departments and/or clinical specialties reflects the needs of the department
or specialty rather than that of the students or the patients (Medalie, Mettee, and Stevens 1997).
Students have transient contacts with both medical teams and patients, and patients have
shortened stays and fragmented contact with the health care system (Bell et al. 2008). This model
is assumed not to adequately prepare students to meet the complex healthcare needs of an

ageing population with increasing levels of chronic illness.
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As Teherani, et al. (2009) articulate:

Marked by disjointed and brief experiences coupled with insufficient integration among specialties, core
clinical education in medical schools does not optimally prepare trainees to meet the complex health
care needs of a chronically ill and aging society. Moreover, in ambulatory care settings, teaching is
characterized by brief student—faculty interactions that focus on management and treatment over
teaching and feedback.

LICs have the potential to better prepare graduates for practice, and the unique hands-on learning
that this model provides gives greater insights into patient cultural and contextual factors that
ultimately leads to the provision of better individual and population health care. This is designed
to produce doctors who are more aligned to societal, healthcare system and individual patient

needs. A study by Daly et al. (2013a) found:

The breadth of this [longitudinal integrated] placement provides an excellent opportunity to enhance
the holistic skills required for internship and gradually increase responsibility, with students feeling they
are ““more than students” providing service to the community as well as just being taught.

They concluded:

This study suggests that... a longitudinal clinical placement in a rural setting provides opportunities to
enhance self efficacy and competencies that facilitate P4P [preparation for practice], but students need
the skills to make the most of available opportunities.

How do students learn during longitudinal clerkships and does this differ from how students
learn during traditional block rotations?

The ways in which LIC programs enhance student learning, when compared with students engaged
in more TBR-based programs, can be broadly categorised into five groups:

Multiple repeated exposure to clinical cases

Encoding specificity

Retrieval of information from long-term memory

Mixed or interleaved learning

vk e

Meaningful learning relationships

The boundaries between these categories are not clearly defined, and there is some considerable
overlap between them. The first four deal with Aristotle’s ‘logos’ (logic/reason) domain, while the
fifth relates to his ‘ethos’ (credibility/trust) and ‘pathos’ (emotion) domains (Arvanitis and

Karampatzos 2011).

A conceptual framework of the factors that contribute to student learning during LICs is illustrated

in Figure 5.6 below.
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Figure 5.6: Conceptual framework of the factors that contribute to student learning in longitudinal integrated
clerkships.

Multiple repeated exposure to clinical cases

There is little doubt that medical students in LIC programs have opportunities to interact with
greater numbers of patients and have more opportunities for direct contact with them, especially
undifferentiated patients, than those in more traditional programs (Zink et al. 2008; Shahi et al.
2015; Roberts et al. 2017; Campbell, et al. 2017; Latessa et al. 2017). This is not to say that
students in TBR clerkships do not interact with patients, but the nature of these interactions is
different. Patients seen by students during TBR clerkships often have more serious medical
problems, but by the time the students see them these problems have frequently been filtered
and sorted by the treating teams. As a result, student interaction with these patients is often brief

and mechanistic.

Students in LICs, by comparison, have deeper interactions with undifferentiated patients that are
unpredictable and more complex, and this more closely parallels the CR process. They also have
more opportunities to see the same patients more than once, which provides opportunities to

experience first-hand how diseases resolve or worsen.
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As Roberts, et al. (2017) write:

Student engagement in LICs arises from consistent, wider, and more direct access to patients and can be
enhanced through structured systems of supervision and through the provision of authentic roles for
students in clinical teams.

Drawing on the cognitive sciences in the field of expertise development, it is now widely accepted
that good clinical learning and the development of CR takes time, exposure to multiple examples
and the repeated practice of solving clinical cases, and that students must be involved with
problem solving and have opportunities for reflection (Chamberland, et al. 2015). The higher the
volume of patients seen, the greater the success in academic achievement (Hemmer, et al. 2015),
and through the repeated exposure to patients and the extensive and repeated application of
knowledge acquired, particularly through exposure to patient problems, changes occur in the
thinking of students as knowledge becomes encapsulated and iliness scripts develop (Schmidt and

Rikers 2007).

A further important aspect to the repeated solving of clinical cases for the development of

expertise is feedback, especially immediate feedback. Ericsson (2007) writes:

A fundamental prerequisite for improvement of performance accuracy through practice is the
availability of valid immediate feedback... In numerous... domains it has been possible to identify special
practice activities (deliberate practice) that performers’ teachers or the performers themselves design
to provide opportunities to improve particular aspects of their performance in an environment that
allows gradual refinement after problem solving and repeated variations with immediate feedback... A
subsequent review was able to demonstrate that increases in the amount of practice (meeting the
criteria for deliberate practice) were associated with increases in performance.

This type of deliberate practice and immediate feedback is a key feature of LICs and is heavily
intertwined with the strong relationships that develop between student and clinical preceptor

(more on this later).

The ability for students in LICs to see more patients is due in part to the context of community

primary care settings in which it occurs. As Campbell, et al. (2017) found:

The primary care context was seen as important in shaping clinical reasoning for two reasons: first, there
are no limits to diagnostic possibilities amongst patient presentations in primary care, and, second, the
psychosocial aspects of the undifferentiated patient presentation contribute significantly to how and
what conditions patients bring to their doctors.

This repeated exposure of students to undifferentiated patients, as well as the parallel consulting
model that is frequently used in longitudinal clerkships in primary care settings, is seen as
important in shaping the development of CR. Thus, the logical conclusion to be drawn is that the
ontology of LIC models as a complex, multi-faceted, iterative process much more closely mirrors

that of the CR process than the ontology of TBR models found in large teaching hospitals, where
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student contact with patients is frequently brief and mechanistic, and their thinking and reasoning

linear.

Encoding specificity

Encoding specificity is the probability and efficiency of retrieving an item from memory being
dependent on the similarity between the conditions of encoding and those of retrieval. The
educational implication of this is that it is best to make the learning environment and the
application environment as similar as possible. For example, learning about a particular clinical
problem from a patient will make it easier to retrieve information about that problem from
memory than learning about the same problem in a different context, for example from a

textbook.

This is a significant rationale for community-based medical education, where substantial parts of
LIC programs tend to occur, where much of the instruction takes place in patient care and
community settings (Regehr and Norman 1996) and where more clinical problems are seen in real
patients. By comparison, when medical education largely or exclusively takes place in large
teaching hospitals where a small proportion only of medical care it provided, students learn in
settings that are different to where much of medical care is provided. Encoding specificity is thus

more limited in these settings.

Retrieval of information from long-term memory

The total time hypothesis states that the amount learned is directly and linearly related to the
total amount of time spent learning. Furthermore, the more often a piece of information is
retrieved from long-term memory, the easier it becomes to retrieve that piece of information
again (Regehr and Norman 1996). Due to the longitudinal learning of all disciplines simultaneously

during LICs, there is greater potential for this to occur during this model than during TBRs.

The vaccination theory proposed by Postman and Weingartner (1969) states that once students
have been taught and tested on a specific body of knowledge, they become ‘immune’ against that
body of information, which is what tends to occur in programs with a TBR structure. However,
students need to be challenged to retrieve and use information repeatedly (‘booster shots’) and in
circumstances where they might not have predicted the information to be necessary, as occurs

during LICs.
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Mixed or interleaved learning

Mixed or interleaved learning involves students learning and practicing multiple concepts together
or cumulatively as opposed to learning each concept separately. This has been shown by several
educators and researchers to facilitate the transfer of learning (Kulasegaram, et al. 2017; Rohrer
2012; Hatala, Brooks, and Norman 2003). Learning is most durable when study time is distributed
over a greater period of time, and the interleaving of different types of practice problems

markedly improves learning (Rohrer and Pashler 2010).

On writing on retrieval of information from memory, Hruska, et al. (2016) hold this view:

Dispersed learning and repeated testing also appear critical in refinement of knowledge structures and
for developing accurate retrieval of relevant information from long term memory.

Experimental psychological research has demonstrated that interleaved learning results in an
improvement of test scores when compared with block learning (Taylor and Rohrer 2010). This has
been translated to medical education outcomes where students learn in an interleaved fashion, as
occurs in LIC models, have improved acquisition of knowledge as measured by examinations
(Worley, Esterman, and Prideaux 2004; Ogur et al. 2007; Hansen and Simanton 2009; Poncelet et
al. 2011).

When one studies the structure of LICs, it is clear that concepts are encountered and learned by
students in random, unpredictable and repeated ways. The structure of specialty TBRs, on the
other hand, allows mainly for concepts to be encountered and learned by students in a highly
structured, predictable and time-limited way. This, then, leaves little doubt that there is low

potential only for the interleaved learning of multiple concepts simultaneously during these TBRs.

Meaningful learning relationships

With increasing specialisation and subspecialisation in medicine, together with changes to the
types of patients admitted to large teaching hospitals with more complex medical problems and
shorter length of stays, trainees often lose the personal touch that is so often needed by patients.
Christakis and Feudtner (1997) made the following observations more than two decades ago, and

the situation is likely to have deteriorated further since then:
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... the healing touch in major medical centers rarely lingers. Patients suffer —and so too do those who
desire to be healers. Such a situation can hamper trainees' capacity to build long-term relationships with
patients, as most of them spend much of their formative years experiencing patient-physician
relationships as mere temporary matters, lacking the deeper human connection that can be the most
rewarding aspect of practicing medicine. Similarly, the interactions of students and residents with each
other and with the medical and nursing staffs are also limited engagements, typically divided into time
periods of shifts and monthlong rotations... What kinds of personal interactions do we wish to classify as
merely functional encounters as opposed to richer, more meaningful relationships? How will we...
nourish and protect relationships and not simply glorify or confuse encounters with true relationships?

It is clear that the acceptance during LICs of students as part of the clinical team, together with
opportunities to observe and experience clinical encounters in the context of unique doctor-
patient relationships, especially in rural settings, has beneficial outcomes with regards their
learning. This is a major shift from the situation encountered by students in major teaching

hospitals.

As the study by Campbell, et al. (2017) found:

Longitudinal clinical placements provide continuity of supervision and the opportunity for constructive
global feedback to the learner. Over time, appropriate, constructive and well-directed feedback about
clinical performance and clinical decision-making can assist the learner to develop an increasingly
sophisticated approach to history-taking, interpretation of information and clinical management
decisions. This is more easily achieved with longitudinal placements... Under the apprenticeship model
of longitudinal placements, students who are not progressing as expected are able to be identified early
in the placement.

This continuity of supervision provides the capacity for students to develop deeper, more
meaningful relationships with their clinical supervisors, which may also have a beneficial effect on
student learning (Worley, et al. 2006)(Worley et al, 2006). Fuller, Lawson & Beattie (2021) found
that these stronger relationships lead to greater entrustment by clinical supervisors. Fuller,
Lawson, and Beattie (2021) found that these stronger relationships lead to greater entrustment by

clinical supervisors:

Parallel consulting in General Practice is a fundamental structural component of many LIC programs that
is often facilitated by only one or a small number of supervisors for the duration of a LIC program,
allowing for the development of a stronger personal connection and associated higher degree of trust to
be attained. Parallel consulting, by nature, places students into a situation of active participation from
early in their LIC year, as students typically perform the clinical assessment of a patient alone, prior to
their supervisor joining them to review and discuss further management.

The continuity of patient care, of curriculum and of clinical supervision are important factors in
student learning in these settings (Hirsh, et al. 2007). Additionally, the multiple relationships that

develop are seen to be a key ingredient, as articulated by O'Doherty et al. (2022):

... triangular relationships between students, GP supervisors and patients within LICs are the central
drivers of success for this model of clinical education. These relationships are nested in a set of
important supporting relationships involving other supervisors, the medical school and university, the
practice clinical and administrative team as well as peers.
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The relationships enabled by LIC models promote the development of social learning systems.
These are comprised of synergistic and complementary learning spaces in which students engage
and participate in multiple communities of practice and provides for a range of student learning
experiences that contribute to clinical learning and the development of a more sophisticated
professional identity (Daly et al. 2013b). Connectivity is seen as an important enabler of this
process (Roberts, et al. 2017). The potential for this to occur in during specialty TBRs in teaching

hospitals is far more limited.

An additional factor in relation to LIC models is that students, once they have initially settled into
the program that occurs once only, then have the opportunity for uninterrupted learning.
Conversely, students engaged in programs that require them to participate in multiple, short,
unrelated clinical rotations have to go through this initial settling-in process (with its associated
high cognitive load) at the start of each rotation, which means that their learning and

development is interrupted multiple times during their clinical training.

In summary, all five of the categories listed above are characteristics commonly found in LICs but
are much less common in the TBRs taking place in large academic medical centres. These
categories describe the major differences in learning by students in longitudinal and block rotation

models.

How does clinical reasoning develop during longitudinal clerkship programs?

There is some limited implied or indirect evidence that CR develops well in students on LICs.
However, the direct evidence about how and why this is so is almost non-existent (see the scoping
review in Chapter 3). Kelly, Walters, and Rosenthal (2014) theorise that both CR and
communication skills mature during LIC models (but without providing evidence to back their

theory:

... outcomes of these LICs have been positive. Students gain strong communication skills and excellent
clinical reasoning and management skills... the learning of medicine is contextualized around particular
patients and prevalent diseases; it occurs in a familiar, supportive medical education and social
environment; consequently, critical clinical reasoning and communication skills mature.

A survey conducted by Snow, Gong, and Adams (2017) found that preceptors reported more
frequent opportunities for students to practice CR, have feedback provided more frequently, and

were asked questions more frequently which served to promote their thinking.

Campbell, et al. (2017), on reporting on the results of a workshop conducted to explore

preceptors’ experiences of the effects on medical students of seeing undifferentiated patients on
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the development of their CR, found that the apprenticeship-type model that LICs provide
promotes good social and learning relationships, a safe and supported environment, and
continuity of patient care and supervision, all of which allowed for constructive, well-directed
feedback. They saw meaningful longitudinal preceptor/student relationships as being key to the

development of CR:

Development of a professional relationship between the student and the supervisor enables the student
to observe the decision-making processes of an experienced clinician, or group of clinicians, over time,
with the opportunity to discuss both analytical and non-analytical reasoning strategies.

There was agreement in this group that students learn CR from patients and preceptors in the

environment of an understanding of the context of the clinical encounter.

How does the narrative of clinical reasoning fit with the longitudinal educational model?

The accepted theory of the development of CR is that it is a process that starts with a good
grounding in the biomedical sciences together with early clinical exposure to encapsulate that
knowledge, followed by the development of illness scripts and exemplars as the result of further

clinical exposure. This, in turn, results in the development of improved CR.

The ontology of CR as a complex, multi-faceted, iterative process aligns well with that of LICs,
which exposes students to complex, multifaceted clinical experiences that require them to think
iteratively. The relationships that develop between student and preceptor, student and clinical
teams, student and patients, student and fellow students, and student and place provides the
additional benefits of continuity, multiple opportunities to practice CR with undifferentiated
patients, better opportunities for feedback, experiencing first-hand how illnesses develop or

improve over time, and social learning environments.

By contrast, students engaged in traditional serial, short-term specialty block rotations are
exposed to contacts that are more mechanistic, with differentiated patients in whom much of the
clinical complexity has already been solved. Relationships with preceptors, patients and fellow
students is often fleeting or non-existent, and good feedback can be problematic. In addition,

there is little scope for experiencing the progress over time of illnesses in individual patients.

A gqualitative study done by Bing-You et al. (2018) found that students on TBRs received far less
feedback from faculty than students on LICs. Students on TBRs gained the majority of their

feedback from residents, who they regarded more as peers than as faculty. The duration of LICs,
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by contrast, allowed for better relationships with faculty, and this enhanced feedback

opportunities. They concluded:

Not surprisingly, the longitudinal aspect of the LIC facilitates an easier establishment of stronger
relationships in which students seek feedback from faculty. Although medical students may be able to
obtain sufficient feedback on traditional inpatient block rotations, such feedback will be predominantly
from residents rather than from faculty members, who transition often and are less present than
residents. There may be a higher quality of feedback in the LIC model, which may be partly related to
the increased opportunities for feedback compared with the block model. Also, the busy clinical
environment of a typical inpatient block rotation presents a barrier to effective feedback.

The development of CR thus accords more fully with the philosophy and underpinning principles

of LICs than with TBRs.

In LICs, a key intended outcome is for students to regard patients as individuals, members of
families and members of the community rather than as a disease — in short, patient centred care.
This deontological view is a key feature of this model (Worley, et al. 2000; Hirsh, et al. 2007,
Walters, et al. 2012; Teherani, Irby, and Loeser 2013; Girotti, et al. 2015), and the patient thus
becomes the focus and the integrating factor rather than the disease, the discipline or the

specialty.

Campbell, et al. (2017) saw the continuity of LICs as vital to this process:

Longitudinal clinical placements provide continuity of supervision and the opportunity for constructive
global feedback to the learner. Over time, appropriate, constructive and well-directed feedback about
clinical performance and clinical decision-making can assist the learner to develop an increasingly
sophisticated approach to history-taking, interpretation of information and clinical management
decisions.

DISCUSSION

This hermeneutic review has revealed that CR is a complex, multifaceted cognitive process. The
accepted theory underpinning CR is that there are two systems of cognition at play —analytic
thinking and non-analytic thinking — which work synergistically to assist clinicians to develop
solutions for individual patient presentations. Metacognition plays a role, as does the context in
which the clinical encounter occurs as well as the ability of the clinician to think agilely and

flexibly.

It has also shown that although longitudinal models of clinical placement are a relatively new
pedagogical approach to medical education, students engaged in these programs perform
academically as well (or sometimes better than) their peers who are engaged in more traditional

specialty rotation-based programs. Students also appear to have a more patient-centred approach
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to their practice and to CR and have a stronger sense of social accountability. However, much is

still unknown about how and why this is the case.

This review has reinforced the view that, despite its importance to medical practice and despite
concerted interest by medical educators and researchers over recent decades, CR remains an
elusive concept to define, teach and assess. This is largely because it is a process that almost
exclusively occurs in clinicians’ thinking and is thus hidden from direct view (Pelaccia, et al. 2011;
Morris and Campbell 2015; Pelaccia, et al. 2017). Despite these difficulties, there is consensus that
CR s, in its broadest terms, a multifaceted, complex, cognitive process (Marcum 2012; Gruppen
2017; Young, et al. 2019). It involves (or should involve) the use of metacognition as a safety
mechanism to guard against biases and error (Charlin, et al. 2012; Marcum 2012; Audetat, et al.

2013; Azer, Guerrero, and Walsh 2013).

Medical education research has proposed a model of how CR develops, and this has subsequently
gained widespread acceptance. This model proposes that it starts with a sound base of biomedical
knowledge and combining this with early clinical exposure leads to knowledge that becomes
encapsulated in memory. As clinical exposure progresses, illness scripts and exemplars are formed
and stored in long-term memory, which are of vital importance to the CR process. This model is
based on script theory first proposed more than three decades ago (Schmidt and Boshuizen 1993;

Charlin, Tardif, and Boshuizen 2000; Charlin, Deschenes, and Fernandez 2021).

Essential to the development of these illness scripts is that the learning takes place within a
meaningful context with ample constructive feedback — the master/apprentice model. This
experience-feedback relationship enables the learner to connect individual practical experiences
to underlying basic and fundamental knowledge (the so-called deep structure), and the learner is
thus better able to store these experiences in memory and to amalgamate them into iliness
scripts. The possession of rich illness scripts is assumed to play a central role in the transfer of

knowledge during problem solving.

Another contributing factor to the usability of experiences to script formation is that the
experience takes place within a realistic context to optimise encoding specificity. The context in
which CR occurs has rightfully gained increasing attention from medical education researchers
over the past decade, and this is of importance to the teaching and assessment of CR in medical
students. The relationship between contextual factors and CR draws on situated cognition theory,

which says that context emerges from participant and setting interactions (Durning, et al. 2012b).
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It also draws on cognitive load theory, which addresses the limits of working memory capacity;
many of the contextual factors in clinical settings add to cognitive load in clinicians. Each of these

two theories impacts directly on the other (Van Merrienboer and Sweller 2010).

The hallmarks that set LICs apart from more traditional medical educational models include the
capacity of students to see more clinical cases (especially undifferentiated ones), the interleaved
manner of learning that occurs during these clerkships (with its associated variability and
unaggregated learning), the encoding specificity that is able to develop, and the retrieval of
information from long-term memory that this model promotes. The relationships that LIC models
promote allow for deeper interactions with preceptors, patients and peers, and this is a

fundamental contributing factor in the development of good CR.

There is an implicit understanding in the LIC context that dealing with patients is an organic,
complex process (much like CR) rather than a straightforward mechanistic one. LICs occur in a
patient-centred context with continuity of place and of curriculum, and the ability to develop long-
term, meaningful relationships with clinical supervisors and peers. They also have the added

benefit of producing doctors who are more aligned to patient, societal and healthcare needs.

However, because LIC models of medical education are relatively new, less research has been
conducted on students engaged in these programs and much is still unknown about how and why

they have been so successful to date.

According to Greenhill and Poncelet (2013), this model is underpinned by two theoretical
concepts: continuity and symbiosis, both of which serve to have a transformative effect on the
thinking and attitude of student participants. Continuity and the integration of theoretical
knowledge and evolving CR has a foundation in Mezirow’s transformative learning theory
(Kitchenham 2008). Continuity of placement has a mitigating effect on disorienting dilemmas with
which students are often faced, which can be overwhelming from a cognitive load perspective. In
the LIC model, students become legitimate peripheral participants in the treating teams with

which they are placed rather than external bystanders and thus feel more supported.

A further underpinning theoretical concept around the learning that occurs during LICs is the social
learning systems developed by Wenger, who framed learning as a social process which is the
interplay between social competence and personal experience (Wenger 2000). This involves

students becoming legitimate peripheral participants in the delivery of healthcare, participating in
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multiple communities of practice, negotiating the boundaries between these, and using this to

develop their own individual personal and social identities (Daly, et al. 2013b).

It could be argued that the TBR structures allow students to adapt better and more flexibly to
new, unfamiliar work environments. This review, however, focussed on the development of CR
and did not seek to address the issue of adaptation. It could also be argued that longitudinal
learning environments have the potential to create difficulties for students who are not highly
motivated and not self-directed learners, as well as the assessment bias that is possible when
students are assessed by preceptors with whom they have strong relationships. Once again, this
review focussed solely on the development of CR in LICs and did not attempt to address these

issues.

Our understanding over the past decade of the development of CR has led to the understanding
that more traditional forms of medical education are no longer fully aligned to societal
expectations of the modern doctor. Modern medical education needs to produce graduates with
the ability to re-invent themselves, to deal more flexibly with uncertainty, and to be life-long

learners. | would argue that LICs are ontologically stronger to achieve this.

It is clear from this review that the unique characteristics and hallmarks of LICs should promote
the development of more and stronger illness scripts and improved knowledge networks in
medical students engaged in them, and that this, in turn, should lead to the improved
development CR ability. However, there has to date been a lack of direct, robust evidence on how
CR develops in students during LICs. This was seen as a major gap and the qualitative research

study found in the following chapter was aimed at addressing this deficit.
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CHAPTER 6:
A QUALITATIVE ANALYSIS OF THE FACTORS INFLUENCING THE
DEVELOPMENT OF CLINICAL REASONING DURING LONGITUDINAL
INTEGRATED CLERKSHIPS

“TELL ME AND | FORGET; TEACH ME AND | REMEMBER; INVOLVE ME AND | LEARN.”
— BENJAMIN FRANKLIN (1705-1790)

“LISTEN TO OUR PATIENT, HE IS TELLING YOU THE DIAGNOSIS.”
—SIR WILLIAM OSLER (1849-1919)

This chapter describes the qualitative approach used to answer the question of how longitudinal
integrated clerkships (LICs) contribute to the development of clinical reasoning (CR) in medical
students engaged in them. The themes and subthemes that were developed will be discussed,
together with a discussion on how these various factors combine to contribute to the

development of student CR.

As outlined in the hermeneutic literature review in Chapter 5, the concept of CR remains elusive
and is difficult to define, teach and assess. As was concluded in Chapter 4, numerical measures of
CR are, in the main, inadequate to quantify this multifaceted and complex cognitive process. | thus
decided that the most appropriate next step in trying to determine how CR develops in students
engaged in a LIC program would be to approach it from a qualitative perspective. A study such as
this would provide better insight into how the interaction between students and supervisors in the
context of regional, rural and remote learning environments leads to improvement of CR in
medical students engaged in LICs. The results of such a study would have important implications
for how to further optimise the design of LIC programs and possibly also inform the better design

of assessment to capture CR.

The aim of this study was, therefore, to determine how the various unique program structures and
other factors that come into play during a LIC interact with each other to foster and promote the

development of CR of students participating in the program. Although the study was conducted in
a single program only, that of the University of Wollongong (UOW), the aim was to understand the

development of CR during LICs more broadly.
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METHODOLOGY

Study design

For this study, | adopted an interview-based qualitative design to draw on the richness of the lived
experiences of clinical preceptors and former students of the UOW LIC in the development of CR
of students during the LIC. It largely followed the consolidated criteria for reporting qualitative

research (COREQ) as described by Tong, Sainsbury, and Craig (2007.

Sampling and recruitment

Individual semi-structured interviews were conducted with 22 participants involved with the UOW
LIC program, who were purposively selected due their current or former involvement with the
program. Fifteen of the interviewees were clinical preceptors in the program, four were former
students, and three were both former students and current clinical preceptors. This last group
were asked to consider their responses from both student and preceptor perspectives. A
deliberate decision was made not to interview current students, because CR is something that
often develops imperceptibly, and | thus considered that current students would not have

sufficient insight into the development of their CR to make a meaningful contribution to the study.

Data collection

Data collection took place between October 2021 and April 2022. All interviews were conducted
by me (the PhD candidate) virtually through the Webex virtual conferencing platform, recorded,
and transcribed verbatim. After de-identification, transcripts were imported into NVivo® for
coding. Interviews lasted an average of 35.9 minutes, with the longest being 54.1 minutes and the
shortest 21.0 minutes. Prior to each interview, an information sheet outlining the purpose and
scope of the interviews, together with information about ethics approval, was sent to each
participant. Research ethics approval was again discussed verbally with participants at the start of

each interview.

A semi-structured interview guide was informed by literature in the field, by my theoretical
framework, and the experience of me and my supervisory team. See Table 6.1 for an outline of
sample questions for clinical preceptors and Table 6.2 (both below) for sample questions for
former students. These two guides were combined for participants who were both former
students and current clinical preceptors. Questions were modified depending on the individual
participant’s position and experience, and participants who were both former students and

current clinical preceptors were asked to respond to questions from both perspectives. All
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participants were allocated an alphanumeric code which enabled differentiation between clinical

preceptors (CP), former students (FS), and those who were both former students and current

clinical preceptors (CF).

Table 6.1: Interview question guide — clinical preceptors (CP)

Opening The purpose of this research is to determine how the development of clinical reasoning

statement occurs during longitudinal clinical placements such as the one that your students are
engaged in during Phase 3 of their undergraduate training.

Questions Can you please tell me what your view/understanding of clinical reasoning is?

How long have you been involved in the University of Wollongong Phase 3 program?

What were the factors that made you want to be a part of the University of Wollongong
medical program? Was it the rural focus? Was it that fact that it had a mandated
longitudinal clinical placement program for all medical students? Was it something else?

Can you please tell me of you experience of the development of clinical reasoning in your
students during their longitudinal placement in Phase 3?

In your view, how does the continuity of place during Phase 3 positively or negatively
contribute to this process?

Does exposure of students to large numbers of undifferentiated patients help or hinder
this process?

How about students’ ability to spend more time with patients during Phase 3?

Does the fact that students learn multiple disciplines simultaneously during Phase 3 have
any effect on the development of their clinical reasoning?

In your view, does learning from patients in the clinical setting during Phase 3 make it
easier for students to remember later when they saw another patient with a similar
presentation?

In your view, what impact does having students being part of a clinical team have on their
learning and specifically on the development of their clinical reasoning?

What impact, if any, does students been taken out of their comfort zone clinically have in
terms of their ability to reflect and in terms of the development of their clinical reasoning?

In your view, is the thinking of students challenged in terms of patient-centred care and
social accountability during Phase 3, and if so, what impact did this have on the
development of their clinical reasoning?

Have you seen or become aware of any particular “eureka moments” at any stage of your
students’ medical training to date where things suddenly seem to have “gelled” in terms of
their clinical reasoning abilities? If so, when did this happen and can you please describe
it?

What influence do you feel you have on the development of their clinical reasoning during
Phase 3?

Are there any other factors that influence the development of students’ clinical reasoning
during Phase 3 that we may not have already discussed?
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Table 6.2: Interview question guide — former students (FS)

Opening The purpose of this research is to determine how the development of clinical reasoning

statement occurs during longitudinal clinical placements such as the one that you were engaged in
during Phase 3 of your undergraduate training.

Questions What were the factors that influenced you to apply to the University of Wollongong

medical program? Was it the rural focus? Was it that fact that it had a mandated
longitudinal clinical placement program for all medical students? Was it something else?

How many years has it been since you completed your Phase 3 longitudinal clinical
placement?

Can you please tell me what your view/understanding of clinical reasoning is?

Can you please tell me of you experience of the development of clinical reasoning during
your longitudinal placement in Phase 3, and compare this to how your clinical reasoning
developed during your hospital rotations during Phase 2 and during your training
subsequent to Phase 3?

How did the continuity of place during Phase 3 positively or negatively contribute to this
process?

Did exposure to large numbers of undifferentiated patients help or hinder this process?
How about your ability to spend more time with patients during Phase 3?

Did the fact that you learned multiple disciplines simultaneously during Phase 3 have any
effect on the development of your clinical reasoning?

Did learning from patients in the clinical setting during Phase 3 make it easier to remember
later when you saw another patient with a similar presentation?

What impact did being part of a clinical team have on your learning and specifically on the
development of your clinical reasoning?

What impact, if any, did being taken out of your comfort zone clinically have in terms of
your ability to reflect and in terms of the development of your clinical reasoning?

Was your thinking challenged in terms of patient-centred care and social accountability
during Phase 3, and if so, what impact did this have on the development of your clinical
reasoning?

What influence did your clinical preceptors and mentors have on the development of your
clinical reasoning during Phase 3?

Have there been any particular “eureka moments” at any stage of your medical training to
date where things suddenly “gelled” in terms of you clinical reasoning abilities? If so, when
did this happen and can you please describe it?

Are there any other factors which we may not have already discussed that influenced the
development of your clinical reasoning during Phase 3?

Data analysis

All interviews were analysed inductively using a reflexive thematic analysis approach (Braun and

Clarke 2019). The initial coding of all 22 transcripts and development of themes was done by me.

Two experienced qualitative researchers then each reviewed 11 transcripts (half each) and
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developed themes independently before the three of us met to discuss and come to consensus on
the themes and subthemes. All agreed that data and meaning saturation had been reached in the
22 interviews and that no further interviews were required (Guest, Bunce, and Johnson 2006;

Hennink, Kaiser, and Marconi 2017; Braun and Clarke 2021).

All three members of the team analysing the data were aware that their position as academics
within the UOW program, as well as their professional and personal background, could influence

their interpretation of the data. We thus engaged reflexively throughout the process to avoid this.

Ethical approval

This part of the research was approved by the Flinders University Human Research Ethics
Committee (ID 4156) and endorsed by the University of Wollongong Human Research Ethics
Committee (ID 2021/308).

RESULTS

Participant demographics
Participants were predominantly male, the majority had completed vocational (fellowship/
specialty) training, and the majority had more than 20 years of clinical experience. Demographic

characteristics of the study participants are summarised in Table 6.3 below.

Table 6.3: Demographic characteristics of interview participants

Characteristic n
Gender Male 14
Female 8
Professional status Fellowed 19
Non-fellowed 3
Years since graduation <11 years
11-20 years 2
>20 years 14
Role in the UOW LIC Clinical preceptor (CP) 15
Former student (FS) 4
Both former student and 3
current clinical preceptor (CF)
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Themes

Five key themes were derived from the data. These were:
Student effectivities

Relationships

Affordances

Outcomes (or effects)

LA A

Growth in clinical reasoning.

Each of these key themes was made up of multiple domains and sub-themes, many of which
interacted and overlapped with each other in complex ways. These are depicted graphically in

Figure 6.1 below.

Student
effectivities

Prior
clinical
.. experience

Strong
biomedical
foundation -

GROWTH IN
CLINICAL
REASONING

Figure 6.1: Graphical representation of key themes and subthemes
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Key Theme 1: Student effectivities

Effectivities have been described by Watsjold, llgen, and Regehr (2022) as the actions an individual
is able to perform in a specific context. They include the skills or abilities of the individual, but they
also describe what an individual can do by applying their skills under appropriate circumstances

and recognising what the situation affords. It can, thus, also include the attributes and attitudes of

an individual.

There were five subthemes derived within this Key Theme contributing to success (or otherwise) in

the development of student CR.

a) A strong biomedical foundation
Having a strong foundation in biomedical sciences is important for the development of CR because
it gives a direction to the development of CR. It helps to create meaning from what the student
experiences in the clinical environment and how they learn to cast those experiences into

meaningful narratives.

You've got to have enough of a scientific background behind you, and enough of a practical medical,
clinical relationship of that science behind you to then know where the clinical reasoning is going...
which they do, they have very good scientific knowledge behind them. (CP5)

One would be the underlying content knowledge — if you don't know the anatomy or physiology or
pathology, the basic sciences, the clinical sciences, you’re not going to get anywhere. (CP12)

b) Prior clinical experience
Having prior clinical experience helps the student to be able to perform clinical tasks in a more
meaningful direction, and the development of CR can thus take place more rapidly through active
involvement in the clinical process. This is enhanced when combined with having a strong
biomedical foundation. For example, having a good foundation in clinical skills (as in taking a
history, performing a physical examination, or communicating with patients) allows the student to
engage in clinical activities and to learn actively in a more meaningful way, which in turn promotes

the active development of their own CR.

It does make a difference if they have had previous clinician-type experience — if they've done a bit of
clinical reasoning before, and particularly people like the physios, because of their way of thinking, the
way they are taught to think diagnostically and in management is not dissimilar to us as clinicians...
they've got all the medical knowledge now and they start to take off because this is a skill they've
already used before. (CP2)
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c) A desire to learn
A desire or willingness to learn is important for the development of CR because it makes students
want to understand clinical situations and, importantly, to understand them from various
viewpoints, and consequently to develop a rich repertoire of narratives to explain and understand
various clinical situations. Students who are able to achieve this can more agilely verbalise these
clinical situations in a more meaningful way — this assists with patient handover and subsequent

feedback, and thus with the development of their CR.

I think to develop it [clinical reasoning] more, you need to have an inquisitive mind. | think you need to

be able to question and, like, don't accept just any simple answer if it doesn't make any sense. So you

need to have an inquisitive mind, that sort of wanting to learn and know more and be inquisitive... You

need to have the students willing to learn, be inquisitive, curious to sort of see various things. (CP1)
Additionally, student desire and enthusiasm have reciprocal effects. Supervisors who work with
engaged students are more likely to want to be involved in partnering, nurturing, and helping the

student to make meaning of their clinical experiences, and this has a direct effect on the

development of CR in their students.

The enthusiasm of the student often unconsciously raises the enthusiasm of the teacher. (CP3)

| enjoyed the appetite that that group of students had towards learning. (CP6)

d) Student maturity
Learning medicine in general, and CR in particular, requires not only engagement and curiosity on
the part of students, but prior life experiences and having a more balanced outlook on life

provides benefits also. This can be expressed as student maturity.

There is a maturity that goes with being a postgraduate entrant, and | think that you've probably got
to want to do it to come into it at that later stage. | think that being postgraduate gives you some...
exposure to other stuff, that it does give you that life lived experience, and hopefully a maturity to take
into the program that you may not have had just because you did very, very well at school. (CP14)

The UOW students I still very much enjoy teaching, and | think one of the pros is that they all seem very
level-headed, which might be, again, a trade-off of a graduate medical school program, or where you
recruit your students from, or whether it is a prerequisite criterion. (CP13)

The students were incredibly engaged and prepared and mature and maturing students... the feedback

that | get from hospital consultants over and over and over again, is that the UOW students are

incredibly mature, hard workers, part of the team, and they always like to have them there. (CP10)
This maturity not only allows students to be better able to relate patient stories to their own

experiences and to focus more on learning CR, but it is also valued by their clinical supervisors, and

this helps to build supervisor/student relationships and partnerships.
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e) Effectivities that may hinder
Some student effectivities can be counterproductive in the learning of CR, especially in a LIC
environment. When students display maturity, have a strong biomedical background and possibly
health professional experience in combination with maturity and curiosity, this is in alignment
with what clinical supervisors value. But the flipside is that students without these effectivities
could potentially be less afforded within a LIC context, as they may be less able to live up to

expectations which clinical supervisors may have.

i) Students who are concrete or linear thinkers

Learning in the workplace, especially in a LIC, requires students to be able to ‘connect the dots’ in
order to be able to understand how seemingly unconnected things make sense together. More
lateral or associative thinkers thrive in such a context whereas concrete thinkers may suffer,

despite having previously done well in a more structured learning environment.

I just think that there’s the odd person that gets into medicine that is a really concrete thinker, who
hasn't gotten that next stage of Piaget’s ability to deal with uncertainty who really struggles in general
practice. (CP12)

ii) Students who are not good self-directed or self-regulated learners

During undergraduate medical training, a huge transition can take place from the relatively
structured, bounded, and scaffolded pre-clinical part of the training to the relatively unstructured,
almost infinite, and less scaffolded workplace during clinical training, especially those using a LIC
structure. This requires the student to develop a considerable ability to self-direct and self-

regulate learning, and students who find it difficult to do this could be at a disadvantage.

One of the things about Phase 3 is it requires the students to be self-directed learners, and the vast bulk
of our students are, but some aren’t. The vast bulk of them will actually think: Oh, this is new, I've never
seen a patient with sarcoid before, I'll go and look up what sarcoid is, and most of them will do that, but
not all. (CP2)

iii) Students who experience non-academically related problems
There is also a potential for students to experience personal difficulties. These can be health

issues, social issues, or issues related to just settling into an isolated, often remote setting. Any of

these can impact negatively on the development of their CR.
There might be reasons other than academic, they may be social or health or other things going on,
those people that haven't had a good grounding can really struggle, because they're sort of behind the

eight-ball when they begin Phase 3. (CP12)

And then, obviously, you can have the emotional/social well-being of the students, if they're going
through some difficult relationship issue, or they’re a long way from home. (CP6)
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Key Theme 2: Relationships

The significant relationships that develop during LICs are a key element in the development of CR
in students. As described in the theoretical framework in Chapter 2, it is especially the clinical
supervisor or supervisors who provide the link between the student and the clinical working

environment where much of the learning takes place.

a) Relationships with individual clinical preceptors
The relationship between students and their clinical preceptors in a LIC setting, and by extension
with their clinical learning environments, is the key to successful learning experiences. These
relationships result in continuity of supervision, and they are a direct product of the length of the
relationship. They have direct beneficial effects on student learning, and especially the learning of
CR. The benefit occurs as a result of mutual trust that develops between clinical supervisor and
student — the supervisor learns what the student is capable of, and this allows them to devolve
more responsibility onto the student, while the student trusts that the feedback provided by the

clinical supervisor is accurate, honest and well-intentioned.

Over the course of a year, you've got time to develop that experience to not only learn from yourself,
but your cohort that you're working with, and your preceptor. Touching on you working with a group of
preceptors for a much longer period of time, you pick up a lot of that intuition that develops from
experience and discussing cases afterwards. (CF1)

I think there is an efficiency there that’s similar to the continuity of place that you can achieve with the
same supervisors. (CF3)

| think a major shift was the individualised support from a longitudinal supervisor. They get to know

you and your strengths and weaknesses and can focus on those. (FS3)
Continuity of supervision allows for the development of deeper, more meaningful professional
relationships, and it is the length of the time that the student is with the clinical preceptor that
allows this depth to occur. It is both the length and the depth of these relationships that

contribute to the development of CR in LIC students.

I think the benefit of having that longer time, a longitudinal supervision or relationship means that,
from the perspective of both the learner and the supervisor... is that you get to see that progression,
that change over time, so you know where someone is at the start, you know where you want someone
to be at the end. So, assuming that you've done it before, you can kind of have a little bit of signposting
along the way and a give goal-directed supervision and feedback. (FS4)

I've got no doubt a longer attachment allows you to form relationships, understand where people are
coming from... You see how someone operates and you become respectful of their style and their skills,

and you absorb information much more from someone who you know and respect. (CP7)

There's something in that depth of relationship that comes with the length of the relationship, and |
think that affects your learning. Having that opportunity to watch one clinician on multiple different
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occasions, | think, gives you a good sense of how their brain is operating and what their approach to a
patient is. (CF2)

There's a developing relationship between the preceptor and the other medical practitioners and the
staff at the practice, and they develop a growing knowledge of and confidence in the student’s
personal and professional behaviours, their knowledge, their common sense, and their clinical
reasoning. And they're able to more appropriately, more accurately devolve responsibility to the
student. (CP4)

The deeper relationships between preceptors and students enable more individualised and effective
mentoring and nurturing in the growth and development of the students. Learning thus becomes more
tailored and personalised in a safe learning environment, which has the effect of stimulating learning in

students and this, in turn, has a direct beneficial effect on the learning of CR.

We watch them grow, we watch them develop, we watch them stumble, we pick them up, we look
after them very closely... We know what's going on with each individual one, but that also means that
we can tailor what we do to each individual student, and there's a lot of individual tailoring... Some
need a lot more, they need different encouragement, some need a kick up the butt, some need a slap
on the wrist, some need lots of mollycoddling to start with, some need you just to walk beside. (CP5)

It's quite a close relationship... you're not just seeing them present one case, it's seeing them present six
cases a day over a year, and so you can get a richer a feel for what are their weaknesses and what are
their strengths and what they need to work on. (CP8)

| think it's that continuity supervision that allows, almost like a personal trainer, you can adjust how you
teach and how you allow that student to take on responsibility in an individual way. (CP15)

I think having a professional, | guess, unofficial or official mentor that sees you from also a personal and
professional perspective and being able to provide that sort of graded autonomy to build your clinical
reasoning, and to build your clinical decision-making processes. (FS1)

The length and depth of these relationships allow students to become more comfortable with their
situation and gives them the capacity to ask questions that they otherwise may have been reluctant to ask.
This, in turn, has a beneficial effect on their confidence and thus ultimately on the development of their CR.
It also enables the ‘art’ of medicine (which includes a wide range of issues like good communication,

complexity, dealing with uncertainty, and multiple narratives) to be learned more effectively.

I think it's the continuity with the preceptor and comfortable place of where the students doing Phase 3
that with that, you know, with that same person or people, | think that leads to better success. (CP12)

They [the students] are probably more inclined to ask or query things if they feel comfortable with the
person rather than it being one or two ward rounds, where they feel that speaking up can be a bit more
intimidating. They can more easily ask questions about what they should do and why they should do it.
(CP9)

And it [clinical reasoning] is a very difficult thing to teach, but | think it's more something that you can
teach by mentoring, and so when you have a long-term program that mentoring happens over time,

and then you can distil the art of medicine much more effectively than when you only have short term
interactions. (CP10)

The strong rapport that develops between clinical preceptors and students as a result of their

longitudinal relationships leads to students feeling valued and respected, not only by their
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preceptors but also by patients. This generates a sense of responsibility and greater commitment
from students, inviting them to be more actively involved in the healthcare provision and, as a

result, in their own learning.

The second one | put down is building professional rapport... | think I've gained to appreciate the
importance of this indirect or direct rapport that you build, and | think a lot of medicine is this, especially
from a more personal level, being able to gauge what your colleagues are like and place a level of trust
in them, whether you're a student, a colleague, a trainee, et cetera. (FS1)

I think being valued is going to mean that you get more, you do feel more like as a student they will feel

more like wanting to commit, wanting to come up with a plan that they'll then receive a critique from

their preceptor on and learn from. (CP12)
The deep professional relationships that develop over time between clinical preceptors and their
students during LICs contribute directly to a range of affordances and thus to learning outcomes.
These include trust and entrustment, student independence and autonomy, repeated patient

handover, effective feedback, and general advice and mentoring. These factors and how they

contribute to the development of CR will be described in more detail in later themes.

The longitudinal nurturing relationships between students and clinical preceptors often leads to
more than just the learning of medicine. It often also leads to general advice, guidance and

support on life and career matters.

So, it was nice, and they got to know us really well by the end of the twelve months, and they provided a
very good life career advice and personal advice. The feedback that [name of preceptor] provided was
quite useful at the end... It wasn't just professional feedback was a good life advice as well that was
quite tailored. (FS1)

They wanted us to be competent and also enjoy rural practice. They wanted us to have a good time,
which part of that, | think, was wanting us to feel happy and well supported in our position at the
practice and in the hospital. (FS3)

There are, however, some potential downsides in the longitudinal relationships between students
and clinical preceptors, and by extension clinical learning environments. One aspect of this is,
when seen from a student perspective, having a clinical preceptor who is not really interested or

engaged in the student learning process, or who is overly critical of the student.

It becomes the luck of the draw, you know — if you have someone who is a fantastic educator, a role
model who can inspire the learner, then this would be a fantastic opportunity, but if you have someone
who is disinterested or does not fully appreciate the learning that's required in this student, this can be
problematic. (CP13)

So, | guess the worry that supervisors might have is: what if | get a dud [student] and then you stuck with
them for the year? And | think students have that same concern: what if | get it dud supervisor, what will
that look like? | think we're pretty lucky that we weed out the duds and we seem to only get good
students up here, but | guess the concern is, if it's a longitudinal placement and the student and the
supervisor aren't well matched, then then what happens? Do you have the flexibility to make
modifications on the fly? (CP10)
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It is also possible to get a clinical preceptor who is not just disinterested, but who may have

personality clashes with a student or just does not get along well with them.

Especially those | think that would be in some way traumatised by something that had happened and
who felt all along that they really didn't like it, they didn't get on with their supervisor. Unless you
realise that you like them, or their supervisor was absent, or they felt overly criticised or all of those
things. So, there's a potential danger in that relationship that we need to go in and look out for. (CP11)

There'll always be potential friction in a longitudinal place, especially if you don't necessarily get along
personally with your supervisor. | was lucky enough that both of my supervisors and | got along very
well. (FS4)

Because of having a smaller number of clinical preceptors within the LIC structure, it is possible for
students to be exposed to a limited variability of CR and problem-solving approaches and thus get

too narrow a view of CR and clinical problem solving.

The continuity of supervision is a two-edged sword. If you are the sole supervisor, the student only gets
exposure to one way of approaching problems. However, the positive side is that the supervisor learns
the strengths and weaknesses of each of their individual students and knows how much autonomy to
allow them, and also how each particular student learns best. (CP15)

It can be more difficult for clinical supervisors to give direct and honest feedback to students with

whom they have developed a strong professional relationship.

Sometimes you need to be a bit tough, and so if it's somebody that you don't know and unlikely to be
dealing with again, it's sometimes easier to either, one | don't care and get out of my room, or two, be a
bit a bit tough and a bit hard on them. Whereas, if it'’s somebody that you have known for a long time,
on the one hand, you have a relationship with them and you need to be... you want to be honest with
them. And so sometimes being tough is a bit harder. However, being tough, if you've got a relationship
with them, is better. You can say: Hey, come on, we need to have a bit of a talk about this, what's going
on. And so, | think there's a two-edged sword here. (CP14)

Another potential risk is clinical preceptors having too much confidence in students’ abilities too

soon, which then places pressure on students to recognise this and ask for help.

Sometimes they [students] are pushed, the supervisor may have more confidence in them than they
should, and that could put patient safety at risk. But | think it's important that the students have that
self-confidence to put up their hand and say: I'm out of my depth and | need you to come in this, or:
This patient is unwell, | need you to come and assist me. (CP10)

| sometimes have felt that they’re forced into learning a bit too quickly when they're a bit green behind
the ears, and that's one of the dangers, | think, in the longitudinal clerkship, that they may be out of
their depth with a patient and not necessarily making a mistake, but perhaps it’s a little bit like
developing vicarious suffering from that patient. (CP11)

A further risk is students missing out on some aspects of learning if the preceptor had a special

area of clinical interest.

I know there are times when there are particular practitioners, preceptors who only have particular
interests and they don't really have a lot of interest or knowledge in some other areas. So, the potential
is therefore, in that situation, that the student might miss out on some major disciplines because their
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clinical caseload is too narrow. So, | think that's one of the dangers that’s there if the clinical caseload is

too narrow. (CP12)
Having internal administrative problems within a general practice that is hosting a LIC student is a
potential risk, including such things as patient scheduling problems or financial stress. These issues
could be compounded when the clinical preceptor is not in control of decision-making within the

practice.

There was a lot of stress within the practice from a financial point of view, and so with a lot of stress
within the practice, | felt they couldn't particularly focus on helping me learn when they had a lot of
stress going on in the background. (FS2)

b) Relationships with multidisciplinary teams
There is a natural progression from students having good relationships with their clinical
supervisors to having the capacity to develop good relationships with broader multidisciplinary
teams (MDTs) in general practices as well as in other clinical settings. Students on longer clinical
placements readily become included into these MDTs and this, in turn, enhances their learning in
general and the development of their CR skills in particular by being exposed to a range of
different approaches to clinical problem solving by doctors at different stages of training (vertical

integration) and by other health professionals (horizontal integration).

In our hub, being 12 months, they all pretty much become part of a team, and most of these practices
are small boutique, like families, sort of thing, so they become part of that. They take part in social
activities and personal events and stuff. And that makes a big difference as well to the function of the
student and their clinical teaching and reasoning eventually. (CP1)

There are different members of the team who help students learn... They see vertical learning as well,
they're seeing registrars at different levels, they’re seeing junior doctors, senior doctors, they're seeing
a range of people working on different stuff... | think that means that they get to see different
attributes of different team members. (CP8)

They [students] feel useful and part of the team, and then their reasoning and their knowledge
increases as a result... If they’re confident in a team, I'm sure they learn more, and they're more
inclined to ask questions and if they feel comfortable with their preceptor, and if the preceptor does
something they’re not sure of, they may feel more comfortable to ask them, not in a challenging way,
but just why that was that particular thing, which I'm sure would help, indirectly help, their clinical
reasoning. (CP9)

Even as medical students, we got very involved with the sort of day in day out sort of clinical work at the
hospital, as well as in the GP practice. | think a lot of it was feeling like you were part of the team and
given some responsibility and encouraged to make decisions. (FS2)

Being exposed to being part of and working in MDTs promotes the ability in students to learn

when and how to ask for help, especially when faced with challenging clinical situations. This

applies to not only during their LIC, but also beyond into the rest of their working lives.
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I think working as part of the team in developing those relationships allows that skill to develop on
how to ask for help, where to ask for help, what'’s to the appropriate way to find out an answer, and
whether that's in your own practice, knowing how to ask a colleague or how to pick up the phone and
call a specialist, call a colleague. | think developing those relationships is a big part of the job and
essential skills. (CF1)

Feeling that you are part of the team makes you more likely to ask for help more and less likely to be
put off by, for example, approaching a specialist... And they [students] certainly are valuable parts of the
team, especially in the second half of the Phase when they're more experienced and they do a lot of
work that's very valuable... Because they're so good at absorbing some of the workload, there isn’t any
doubt that they become valuable members. And when you are part of it and you're feeling like you're a
good member, positive breeds positive. (CP7)

But even more so, being included in team structures allows students to build rapport with
members of the MDTs, similar to what occurs in their relationships with clinical supervisors. As a
consequence, they become valued, trusted and respected members of those teams. The
entrustment that is generated leads to the giving of greater responsibility to students, which in
turn leads to better engagement of students and thus ultimately to better learning, especially the

learning of CR.

So, the whole longitudinal nature of the program is what promotes that interaction between staff,
between clinical staff, nursing staff, medical staff, but also with the clerical staff, the front desk. (CP14)

The student feels entrusted, the nurse or doctor knows that the student is useful to them and, and
being helpful, and the enthusiasm the student often unconsciously raises the enthusiasm of the teacher.
(CP3)

There's a developing relationship between the preceptor, and the other medical practitioners, and the
staff at the practice, and they develop a growing knowledge of and confidence in the student’s
personal and professional behaviours, their knowledge, their common sense, and their clinical
reasoning. And they're able to more appropriately, more accurately devolve responsibility to the
student. (CP4)

Finally, the inclusion of students into MDTs also broadens the scope of what they learn by allowing
interprofessional learning between LIC medical students and other allied health professionals to

occur.

The other thing that | think was good for our students was because we had a dietitian, and we had a
psychologist, and we had an exercise physio, and the nurse, we would do some case conferencing about
a patient that might have a complex problem. | would actually get the student to present the case... and
they presented the various complex problems and then listen to the input from the other allied health
practitioners. And that was a huge eye opener for a number of our students, because it put together not
just the diagnosis is hypothyroidism or diabetes or whatever, but it's seeing that holistic approach, all
the inputs and how they fit in and how you work with the management team. | think that was very
powerful, therefore | would encourage the students do it. (CP2)
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c) Relationships with patients
The majority of patients are very willing to be engaged with students and contribute to their
learning. Patients actually get enjoyment from being part of the learning process, and it also

reflects well on clinical preceptors as the doctors who care for those patients.

But although this is nice in itself, there are also facets of this relationship that have a positive
effect on the development of CR. The longitudinal nature of the LIC structure allows for a
continuity of relationships between students and patients to develop with opportunities for
students to form strong professional relationships with the patients who they see during their
year-long LIC. This allows students to better understand the full complexity of a patient’s iliness in
the full context of the patient as an individual, a member of a family, and a member of the
community. This is likely to create more engagement with the patient and their issues and build
richer and more diverse base of illness scripts and narratives in the memories of students which is

so important for the development of CR.

Whereas our students have this longitudinal time to develop relationships, not only with their
supervisor and the staff, but also many times with the patients, because the patients come back in
again, or even choose to see them, and that's an interesting exercise which you wouldn't see in other
forms of training. So, it's patients actually booking in deliberately to see the student because they have
liked the care that that student has given them. (CP11)

You can build on a patient's story by having them come back and see the student multiple times. (CP10)

One of the strengths of the program is with the general practices, because they [students] can follow a
patient on their journey for several months — see what inputs led to what results, could | have done this
better, that treatment didn't work very well, the patient had a side effect from that. You only see that
by longitudinal placement in general practice, you won't see it in any other attachment, so that's a
great advantage of Phase 3. (CP7)

The structure of the LIC program allows students to spend time with patients, frequently more
time than patients’ usual clinicians are able to spend with them. This has a beneficial effect on the
development of CR in students by providing students with a richer experience. This results in

richer and more patient-aligned narratives within students’ memories and has a beneficial effect

on their learning more generally.

In general practice, you're in that room by yourself for half an hour, or in the emergency department
you've got as long as you want with the patient before you go and talk to a doctor about the case...
And this really gave me an opportunity to dig deeply into someone's history and reason things out
before the preceptor came into the room, and think about how | would present the case... The patients
that stick in my memory from that time are people where we would have in depth conversations about
the reason for them being there, or just their lives in general... | think that's an opportunity that's
offered to students in a longitudinal placement with those longer appointments that benefits both
patients and the student’s own learning. (CF2)
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If they see the patient and are spending time with them and have the availability of previous notes and
are able to take an appropriate history and appropriate examination, then present that to their
supervisor, | think all of those things are the process that we're talking about, that going through to
being able to expand their clinical reasoning. (CP14)

Spending time with patients, helps the student get lots of skills that can’t be necessarily taught in an
extended manner — just relating to communicating well, what to ask or what not to ask. And surely part
of clinical reasoning is knowing the right question to ask, not asking everything in a potential respiratory
history or whatever. Knowing when you haven't found what you're looking for and confirming or
excluding all these, that are occurring and knowing when to enlarge a history or examination to
exclude other possibilities. All that comes with the chance to see that person without a doctor in a
room, without just watching what else is happening, and having the time to do it. (CP3)

The best learning that students can have is by seeing real patients with real problems rather than
trying to learn from textbooks, and this is especially true when it comes to the learning of CR. The

more authentic clinical experiences that students have, the better the transfer of knowledge and

thus memorisation, therefore resulting in better CR.

I think learning from patients is a big thing. You're learning that those clinical presentations don’t,
often, present like the textbook... And learning from patients, and the language that they may use, or
how they might present, or knowing that sometimes their presenting problem may be just one issue
that they're facing... You've got that real world experience, rather than just textbooks to know how
particular cases can present or unusual presentations of common diseases. (CF1)

That time spent with a patient, see what they’re saying, work out what's wrong with them and decide
what to do. Our Phase 3 students get to do that hundreds of times, and the ones that, you know, do it
more are the ones that are further ahead with the development of their clinical reasoning. (CP4)

It's Phase 3 where they're doing it themselves, first in a protected or a sheltered environment, but
they're having to do it for themselves. In the end, we all learn best by doing... actually getting them to
engage with a patient, make a decision and present. By the end of Phase 3, almost without realising
that's what they're doing, it’s just become part of their thinking. (CP2)
The longitudinal exposure of students to patients and the relationships that develop from this is
not only good for the learning of medicine in general and CR in particular, but it also exposes
students to a more patient-centred approach, especially in primary care settings. This has the
effect of providing to students a better understanding of the context of a patient’s unique

personal circumstances and consequently a better understanding of CR pertaining to that

particular patient.

| think that's an opportunity that's offered to students in a longitudinal placement. | had more of an
awareness of the complexity of what might be going on in someone'’s life aside from, you know, the
pathology of poorly controlled diabetes, that it's the reason is why the diabetes is poorly controlled, not
just that it is. (CF2)

Actually, the students are learning to develop a professional relationship with their patient. They're

picking up on how they can very best serve the patient for all of their needs, rather than just one tiny
little facet of it that might be superficially very simple to solve. (CP12)

123



It’s not enough just for students to rote learn medical conditions, they’ve actually got to problem solve
along the way, from taking a history, doing examinations, through thinking through the management
plan. And that takes into account the whole person, their community, and their environment. (CP8)

If it doesn't take the entire context of the patient and the community in which they live into context,
which, | think, in clinical reasoning you have to do more of, then it may not be effective even if it's
accurate. (CP10)

Clinical reasoning comes from understanding in a holistic way. | see holistic as meaning drawing in the
psychosocial elements, looking at that patient is an individual, and all the factors that contribute to
their illness, and their ability to live with this illness, their ability to accept treatment, et cetera, so | see
clinical reasoning as bringing all those threads in... And it also brings you close to that patient and not
only the intimacy of examination, but it’s also the understanding, perhaps, of their pain or their distress
or their personality, and you have to develop some kind of relationship with anybody you're touching in
that way. (CP11)
However, just as there can be downsides to longitudinal student/clinical preceptor relationships,
there are also some potential downsides to student/patient relationships. This is especially true if

patients are short on time and in a hurry, or those who may be distressed in some way.

When the patient doesn't want to be there and is impatiently waiting for the ‘real appointment’, it
really comes down to, | guess, your ability to either convince them that they can get something from
this: “Oh, while you're here, | see you haven't been to the doctor for a year, how are you going,” have a
chat. But if someone's particularly agitated and obviously just doesn't want to be there, then it's a
waste of time trying to make them say things to you or have a conversation, engage with you if that's
not what they want. (CF2)

d) Relationships with place
‘Place’, in this context, refers to both the clinical environments in which students are embedded
and the non-clinical setting (i.e., the community) with which students interact during their LIC. In
many cases, they are allocated to small rural towns. In our group of participants, approximately
two-thirds of each cohort is allocated to one of nine rural settings of varying sizes within the state
of New South Wales. The remaining one-third of each cohort is allocated to two non-rural settings
—one is a large metropolitan setting, while the other a small town close to the Queensland border

which is regarded as being non-rural.

Clinical environments have a direct role in the development of CR through the complex
interactions between student, supervisor, patients, and health systems, while non-clinical settings
have an indirect role through social integration and support of students during their year-long LIC.
This is achieved through the commitment that students have to make to their LIC environment, as
it calls for students to become fully immersed and engaged in both their clinical learning

environment and their community.
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I think there is a big difference between six months and a year in terms of your psychological
commitment to a situation and your ability to integrate into that environment. You're not just a visitor
when you're there for a year. When you there for something that ends in months, the end is so visible
that I think it's harder to let go and just be part of it. (CF2)

Yeah, and it [the LIC] allows them to be embedded into the community in a much better way. (CF3)

As with continuity of relationships with clinical preceptors and patients, continuity of place adds a
further dimension to the already complex interplay of relationships with clinical preceptors, MDTs
and patients. The continuity generates familiarity and trust, which empowers the student to have
the courage to explore the fuzzy boundaries and uncertainty with which they are faced. From a
theoretical perspective, the complexity of these uncertainties is essential for the development of

CR, and this would be much more difficult to generate in short term placements.

I think place, but probably more important, preceptor, but | do think place. | think becoming trusted
and getting to know the preceptor that you have, or preceptors that you have, and vice versa, | think
allows that growth in confidence of the student in their clinical reasoning... particularly as that length
of time during Phase 3 allows for them to settle into a sort of rhythm. (CP12)

With that longitudinal quality of place also becomes quality of people. (CP5)

You intentionally develop as a student; you develop knowledge of the local health system and the
practitioners and health environments. (CP3)

That was a benefit to Phase 3, being in the one place to being able to work with the same group the
whole time. (FS4)

Being totally immersed in their clinical environment delivers huge advantages for students in
terms of their learning, but especially the development of their CR, by allowing deeper
involvement with practices, health systems, patients, and communities. This leads to greater

entrustment of students, greater responsibility given to students, thereby drawing students more

deeply into the community of practice and giving them a more authentic clinical experience.

I had a very good experience where | could completely immerse myself in the day in day out sort of
hospital environment... You don't quite settle into anywhere until you've been there for a year. So, |
feel like having the twelve months really allowed us to get involved with the community as a whole,
the hospital, and the GP practice as a whole. (FS2)

I think really the immersive nature of it is what contributes to the most, because you're just in situ,
you're in the space, you're embedded in a small team where you're getting to know people and learn
from them in that mentoring way. And then you're also applying that to undifferentiated patients as
they walk in and out on a day-to-day basis. (FS4)

One is immersive medicine. So, the fact that, a) you're in a single location, or b) you might rotate
between another site for a few months as we did in [name of rural town], regardless, they're longer
than two or three weeks or four-week blocks, so | found immersive medicine as one of the main
benefits. (FS1)
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Making longitudinal connections with the local community also gives students a better
understanding of the local context, through the shared knowledge that they have with patients.
This mutual understanding creates trust that allows the student to have more freedom to explore
fuzzy boundaries and uncertainty with the patients with whom they interact, and this, in turn, has

a direct benefit on the development of their CR.

| think by having that longitudinal placement where you are in one community working with one group
of clinicians, part of understanding and an individual in the clinical environment is understanding their
contexts, and you have that opportunity to understand the context of their small town, regional centre,
or whatever it may be, that has an impact on your assessment of them clinically... Having that long-term
connection with clinicians and communities builds something for the future, whether it's confidence
that you can thrive in that environment yourself, or whether it's connections that keep you in that place,
you don't get that on a six-week or a twelve-week rotation. (CF2)

By appreciating the role of communities themselves in their overall healthcare, which | found quite

useful in knowing, and there were different aspects such as access, health literacy, life priorities at that

stage for that community. (FS1)
The length of the LIC is important in terms of students making a psychological commitment in
terms of integrating into the community in which they are placed. This is an important driver in
the development of CR, because the student is so much more engaged in the delivery of

healthcare than if they were merely an observer of this process. They are forced to repeatedly

engage with CR processes, even though the cognitive effort required may be difficult.

I think there is a big difference between six months and a year in terms of your psychological
commitment to a situation and your ability to integrate into that environment. You're not just a visitor
when you're there for a year. When you there for something that ends in months, the end is so visible
that I think it's harder to let go and just be part of it. (CF2)
There are also potential downsides to placing students in communities for an extended period of

time. One of these is sending a student to a community that they did not really want to be in.
There are student factors, aren’t there? You know, do you really want to be here? (CP6)

Students sometimes feel that their peers in different geographic settings may be getting a better

educational experience than they are.

But | think that if they're not engaged in the place they've been allocated, then that's a big, big
challenge, because they're looking over their shoulder. Someone else is getting something better in
another hub, and I'm not getting in, rather than concentrating on what they are getting. (CP6)

Key Theme 3: Affordances

Affordances are defined as being the qualities of a workplace that promote learning opportunities
for the engaged participant (Latessa, et al. 2017; Billett 2001). The complex relationships that

develop during LICs described above are key to giving rise to a range of affordances that facilitate
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the learning processes of LIC students. These affordances develop as a direct result of the
longitudinal nature of LICs, and many of them are unique to LICs and found only to a limited

degree or not at all during traditional block rotations (TBRs).

a) Apprenticeship model of learning
Students become, in effect, apprenticed to their clinical preceptors during their year-long LIC, and
this is beneficial for their learning. They learn by watching the clinical preceptors, discussing cases
with them, and taking in the ways that they interact with patients. This includes the CR prowess of
the clinical supervisors, but it goes beyond this — it also includes their clinical skills, their

communication with patients, and their professionalism.

And so, bringing back that sort of focus to the apprenticeship type of model that a lot of us were very
familiar with and having that sort of as a refocus of the way that medical students learn. (CP5)

You [meaning students] become part of a team, you see how things work on a practical sense in terms
of the mentorship apprentice-type feeling or community of practice... We're encouraging clinical
reasoning by on the job learning then, and you'd have to be honest and say it's probably more relevant.
(CP3)

This is what I'm doing now with Mr Smith, this is what I'm thinking about, what are you thinking about
while you’re watching me? (CP6)

b) Parallel consulting
The parallel consulting process consists of the student seeing an undifferentiated patient initially
alone, including taking a history, performing a relevant physical examination, and developing a
provisional differential diagnosis and plan of management. The student then presents their
findings to the clinical preceptor (with the patient present) and is then provided with immediate
feedback from the preceptor (Tran et al. 2012; Allan and McAleer 2021). In the UOW program, this
occurs in both general practices and in emergency departments and is a core component of the
UOW LIC program. It is seen as an extremely valuable process in the development of CR in
students (Campbell, et al. 2017). The reason that parallel works so well is that it forces students to
be actively cognitively engaged with diagnostic and management processes, rather than simply

being passive observers of these processes.

This is the value of parallel consulting that we do in general practices and ED departments. Actually
being in a position of being the only person with a patient, receiving all that information during the
physical examination, making a diagnosis, et cetera. Actually having to do it is what develops it. You
can study bicycle riding all you like, but unless you actually get on the bike, you don’t begin to learn. Or
if you’re learning to swim, you need help, you need to know that the water’s not too deep and you need
to know that the lifeguard’s nearby, but it's actually doing the swimming that helps develop the skills.
(CP4)
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The model is actually taking the history, examining, and then working out their plan of management,
and it's really developing those diagnostic skills and independent reasoning. They have to work
independently. They do get to observe a little bit, but basically, they do their learning by doing and
they're learning by thinking and developing their own skills. (CP8)

There were a few different ways that there was, kind of, tailored support during parallel consulting,
prompting me, asking me: What do you think is going on with the patient, what do you think we should
do? Like, being very engaged with me as a student in my thought process after I'd seen the patient
and providing opportunity for me to ask questions on about things that have come to mind, and
teaching on ward rounds in the hospital. (FS3)

The fact that they [students] have got to see the patients first and then present to you what they think
should be done, what's wrong. So, we're actually pushing them into making clinical decisions. We're
not just sitting them in the corner of the room and saying, watch me do it. (CP2)

The parallel consulting process contributes to the development in students the ability to make

clinical judgements. This, in turn, forces them to make diagnostic and therapeutic commitments in

a safe, protected environment.

The parallel consulting is a form of accelerating clinical judgment in students... It's the opportunity to
parallel consult, being forced to commit. (CP15)

I think the priority in Phase 3 is to take them from the history and examination to starting to make
decent differential diagnoses that are not ten long, but thinking what are the top three. Okay, so what
am | going to do next? What are the possibilities? Do | need to investigate or not? What would be my
management plan from here? (CP6)

c) Exposure to undifferentiated patients, a wide variety of patients, and patients with
chronic disease
Undifferentiated patients are patients who present with a new problem, where the nature of the
problem and diagnosis are as yet undetermined. In the Australian setting, this occurs
predominantly in general practices and hospital emergency departments. This is in contrast to
other healthcare settings like specialist clinics, hospital outpatient departments and hospital
wards, where patients have largely already had a diagnosis made, or are well on the way to having

had this done.

General practices and hospital emergency departments are also the settings where a wide variety
of patient presentations occur. This is in contrast to other settings where variety is much
narrower. Patients with chronic diseases are seen predominantly (although not exclusively) in

general practice settings.

The parallel consulting model, in both general practices and hospital emergency departments,
creates the capacity for students to see undifferentiated patients. This is a very important factor in

LICs that contributes to the development of CR in its students, because it forces the students to
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become cognitively and actively engaged in the process of working out why the patient is
presenting and developing a differential diagnosis and a proposed management plan. This is
followed by presenting (or handing over) the patient to the clinical preceptor and getting

immediate feedback on their performance with that patient.

But | feel like in terms of being a medical student, seeing undifferentiated patients was really helpful
because through medical school you learn about this person presents with this, you think about your
differentials and how would you look at those differentials and what the next steps are. So, it's quite
an easy thing to go through, it sort of follows the sort of stepwise thinking that you learn through
medical school, and it is sort of putting that into practice. (FS2)

I think that seeing undifferentiated patients is hugely important for them. In real practice they get
someone who presents with headaches or lethargy or dizziness and some of the multitude of possible
explanations and they would have to work through that, and they may not know exactly what to do, but
they can start the reasoning process and then follow up with their preceptor and learn that way. (CP9)

So, the emergency department and general practice is where you get it [undifferentiated patients].
People come in and they are undifferentiated, and so that is the perfect training ground to help
develop clinical reasoning skills. (CF3)

A lot of Phase 3 is seeing undifferentiated patients, both in the community placements and also in ED...
Developing those skills from the undifferentiated patient happens, you learn from real-world

experience. (CF1)

They get the opportunity to do that independent thinking first before the supervisor says: This is what
it is. (CP2)

Being confronted with undifferentiated patients is a significant factor in the program of the

students as they undergo the transition from a year of hospital specialty block rotations to year

consisting of a LIC. This transition creates a whole new level of complexity for students to have to

deal with initially. However, by having to actively generate ideas and narratives and thus become

the initiators of the CR process rather than simply followers or observers, over time this has the

beneficial effect of making their thinking more agile and flexible.

When you’re seeing an undifferentiated patient, you’re having to deal with all of the aspects of case
simultaneously, and also prioritise those which are most likely the cause harm now, harm in the future,
which can be just watchful waiting and treated with a tincture of time. So, approaching it from that
undifferentiated style of learning was a benefit as well because not only does it makes you think on
your feet and process things differently and become a bit more agile as a clinician, | think it also leads
to better learning. (FS4)

Suddenly they [LIC students] are in this situation where they’ve got nothing, they've got the triage
information that someone presents with and they've got a patient in front of them, and that's it. Or in
general practice, there's no triage information, there’s just a name and a date of birth. So, you've gone
from differentiated patients to undifferentiated patients, from being constantly under the eye of either
your team intern, resident, registrar, or the nurses on the ward, or the other patients on a ward to being
in a room by yourself with a person who has a problem. (CF2)

The undifferentiated nature is one of the most important parts of the model... They've got to sift what

is meaningful or not meaningful in what is often a quite complex patient... it becomes a skill with the
student working out what's meaningful and what's not in a quite complex patient, sometimes. (CP8)
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Spending an extended time in one geographic location with their time divided between a general
practice and a hospital emergency department provides students with unique opportunities for
them to encounter a wide variety of patient presentations, as opposed to students on TBRs who
tend to see a very narrow subset of patients during each rotation. When combined with
interleaved learning, this is very beneficial in the development of CR (see the section on
interleaved learning below). Not only does this variety contribute to the development of CR by
stimulating their cognitive reasoning, but it also contributes to the growth in confidence in

students in their ability to sort out the relevant patient issues.

So, you're trying to get them to see as many patients with as many variable presentations as possible,
so they can start to get used to history, examination, clinical presentation, what's most likely, you
know, the clinical reasoning part of the thing. (CP15)

The variety of patients, the different settings of exposure to patient and because people presenting in
general practice is a certain category of people. In ED they see much more acute stuff and trauma, so
the variety of exposure is very important. (CP1)

The variety of what came through the door was actually what made it really exciting for him in the end,

whereas that was what was terrifying him in the beginning. So that change was that ability to manage

those sorts of things. And there was a lot more stuff to it, but | think the variety stimulates their

cognitive reasoning, but also gives them a whole lot of different things to practice with their clinical

reasoning, because some of that undifferentiated stuff is going to be really simple for them. (CP5)
The exposure of students to patients with chronic diseases also contributes to the development of
CR by forcing students to think about not just solving the immediate clinical problem on hand, but
also to consider the longer-term consequences of the particular chronic disease that the patient

may have.

Some of it is very simple medicine, particularly the medicine that gets directed to the students can be
really simple, but then they also get the long-term chronic patients that can be quite complicated, and
that's a whole other area of clinical reasoning that they have to learn. (CP5)

However, there is a possibility that the time pressures on students that occur when seeing

undifferentiated patients could have a negative impact on their depth of learning.

The multiple undifferentiated cases, yes, it's good, but we have to ask ourselves, is there sufficient
contact time with the client or the patient to allow a deep level of learning to occur? (CP13)

d) Interleaved learning
As discussed in the hermeneutic review (Chapter 5), interleaved learning is the process of students
learning multiple concepts simultaneously. This has been shown by experimental psychology to
facilitate the transfer of learning which is extremely important in recall (Taylor and Rohrer 2010;

Rohrer 2012; Rohrer and Pashler 2010).
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The interleaved learning that occurs during the UOW LIC is beneficial for several reasons. Because
students spend much of their time during the LIC in generalist settings (where the interleaved
learning largely occurs), having this approach equips them better for future practice. Interleaved
learning has a direct benefit on the transfer of knowledge as espoused by Hruska, et al. (2016),
Kulasegaram, et al. (2017) and others. In addition, it contributes to giving students a more patient-
centred approach and encourages them to learn to think laterally and is arguably a better way to

learn.

Why do we start by teaching them to be specialists? It makes more sense to me to start the other way
round... | think building medical students during Phase 3 as generalists and having a good, broad
understanding, that's a better platform for them to go out. (CP6)

It [interleaved learning] is teaching a problem-oriented approach and a holistic approach, rather than
just breaking everything down into one system after another or one type of disease entity after another.
| think that more integrated thinking helps students to think more holistically, and also helps them to
revise all of the different sorts of disciplines that might be there. (CP12)

We are trying to teach the student about the person, the patient as a whole person, and that is also
part of the reasoning process — not only are they thinking about the history and examination for one
body system, but they are weighing it against all the other body systems... Every person is a mix of all
those clinical specialties... So automatically seeing that as the natural and normal way to learn, rather
than creating those silos. (CP8)

So, the pros of it are that you look at these patients without going in with a preconceived notion of what
their diagnosis is, it forces you to think outside the box essentially. (FS1)

| found that it [interleaved learning] was actually more beneficial for my learning, and | think I found

myself progressing much faster and getting a lot better at taking an undifferentiated patient and

coming up with a way to approach and investigate and diagnose and treat and things more quickly,

because | was not siloed. (FS4)
In addition to all these advantages, interleaved learning in LICs is an important method of
preventing students becoming ‘immune’ against a body of knowledge once they have been taught

and tested on that specific body of knowledge — the so-called vaccination theory proposed by

Postman and Weingartner (1969).

The problem with the siloes of the knowledge is that they learn it and then it gets put away in a silo,

and then it's very hard to access when they are doing a new discipline... So, | think that cross-linking of

knowledge is very critical. (CP15)
While aspects of agility of thinking and problem solving, lateral thinking and the appreciation of a
patient-centred perspective may be important, there is also the effect that interleaved learning
allows for cross-connections between disciplines, disease entities or complaints can be forged in
students’ minds. This has a direct beneficial effect on the development of good CR, because when
one learns CRin siloes (i.e., discrete specialties or disciplines), one tends to apply CR within these

siloes. However, siloes are artificial constructs that have been created for the convenience of
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health systems and organisations rather than patients. Patients, especially the elderly and those
with complex health problems, do not always fit neatly into one discrete silo. Within a LIC,
because patients are undifferentiated and student learning is interleaved, the quality of CR is
arguably better because it is not constrained by these artificial siloes. Students see health
problems more from the perspective of the patient, rather than from the perspective of the health

system.

You can't do medicine in silos and the clinical reasoning crosses over from discipline to discipline all
the time, and the more you learn about each discipline, the more you realise that it relates back to
another one. It's so intertwined and so complicated — the human body is no silo. (CP5)

When people have multiple medical problems, which lots of people do, the students can integrate that
into their clinical reasoning because they haven't siloed the disciplines. So, | think that builds on their
clinical reasoning. (CP10)

| think that the development of the clinical reasoning is enhanced by not having things in
compartments, but by having things organised by symptoms and by doing things coincidentally... | think
it's a much superior way of learning, because otherwise if you learn this stuff in the silos, you’ve got to
take the information out of each silo before you can deal with the patient. (CP4)

Having the overall general focus is the safest way to clinically reason because then you won't miss
things, whereas if you are sort of breaking things into individual sorts of systems or disciplines, other
things will be left. (FS2)

There is, however, a possibility that some students could be overwhelmed by interleaved learning

and that this could thus become a barrier to deep learning.

I think it [interleaved learning] can be a double-edged sword. For some people, they can't tease the
trees out from the forest, so to speak, and then it all becomes a giant blur, and it doesn't allow that
deep learning that | think is required when people advance as practitioners. (CP13)

e) Increased student responsibility and entrustment
The feeling of trust that develops between clinical preceptors and students as a result of their
longitudinal relationships leads to greater entrustment of students by clinical preceptors, and this
allows for growth in student learning and the development of CR. Trust is important because CR is
a complex phenomenon, meaning that the outcome is not always predictable and therefore

learning of CR requires exploring uncertainties and feeling comfortable with not knowing.

I’'m going back to the single word of trust, because if you don't trust the person who's teaching you or
you're the teacher and you're not trusting the person you're teaching, you're not going to get
anywhere with trying to develop their clinical reasoning... You're prepared to give the student more of
their own head and to become more involved inpatient care as you trust what they're doing. (CP12)

| think that the trust that develops between the supervisor and the student, and of course sometimes

it doesn't, but the majority of times it does, and it's that trust which allows that student to grow.
(cp11)
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I liken my registrar experience to more how the medical students in UOW and Phase 3, is that we have
this longitudinal program directly with the consultant, being pushed out of our comfort zone all the
time and learned exponentially and gained people’s trust and then learned more. (CP10)

They [the clinical preceptors] learned to trust you and they knew our how we worked and what we
were competent at and what we weren't competent at. So, they got to know us very well. (FS2)
The capacity for students to be given more responsibility (under supervision) within the LIC is
another aspect that is important for the development of CR. This occurs as a direct result of the

deep professional relationships that develop and the entrustment that results from this, and it

occurs both as a result of their relationship with clinical supervisors and patients. The capacity for

increased student responsibility has a direct effect on enhancing the development of their CR.

They [students] are that much further along in their learning process because less time is wasted
checking something that's already known or already been observed once. You know they have the
ability to reliably auscultate somebody's chest and report accurately the findings... And they [clinical
preceptors] are able to more appropriately, more accurately, devolve responsibility to the student.
(CP4)

| think with that trust comes a sense of responsibility and | think this comes back to the whole practice
of immersive medicine and being able to build on these existing skills in a guarded environment and a
protected environment. (FS1)

It’s actually members of the general public who expect them [students] to act like clinicians. And | think
that acting like a clinician and that role modelling is a really critical part of the model as well. They're not
acting a student — they are students, they still have to be supervised, but when they're there, they are
starting to take on those roles of a health professional. (CP8)

I think that actually having the responsibility to care for patients, actually engaging in the consultation
process from go to woe what really develops your clinical reasoning. (CP4)

f) Time for reflection
Within a LIC, students are given sufficient time to reflect on the clinical cases that they see and

also have the opportunity to discuss these cases with their clinical preceptor. Reflection is an

important component of learning in complex situations. Complex situations are unpredictable to a

certain extent, which means that it is not possible to predict precisely what will happen at a given

point in time. However, reflection afterwards helps the learner to make meaning of what has
happened during the consultation and why. That is thus an important part of building a CR

‘toolkit’.

The students who see plenty of patients but yet have a time to reflect are the students that develop
those skills best. So, | think there's an optimal number of parallel consulting patients to see and that's
the number that allows you to have a little bit of time to reflect about what you've done, what you’ve
seen, and time to talk to your preceptor... There being initially repetitive guidance has meant that there
is the opportunity to reflect and direct their learning, and then they had further opportunities with
similar consultations. And by the end they are looking after the patient confidently and competently.
(CP4)
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Key Theme 4: Outcomes (effects)

The numerous affordances discussed in Key Theme 3 above that arise during the LIC were seen by
participants to combine in various and complex ways to give rise to beneficial outcomes (or
effects), especially when combined with positive student effectivities (Key Theme 1) and the
relationships that develop (Key Theme 2). These have direct and indirect beneficial effects on the
development of CR in LIC students, and how this works will be described under each of the sub-

headings below.

a) Regular effective feedback
Patient handover from student to preceptor at the end of every clinical encounter that the student
has with patients is an important process in the development of CR because it requires the student
to constantly strive to develop a good narrative or reasoning to explain the clinical situation. As

the LIC progresses, students become progressively more adept at this.

I think that process of handover is a really critical part, of handing over to a preceptor and having to
summarise what they've been through. (CP8)

And then to use that ISBAR handover to start making recommendations. And | remember as a student,
that's where my preceptor would really push me, especially as we got through to the halfway and latter
stages of Phase 3 to say: well, what would you do now, what would you be your management? And then
explaining why you would do that. (CF1)

The fact that they [the students] have got to see the patients first, and then present to you what they
think should be done, what's wrong. So, we're actually pushing them into making clinical decisions... |
push them to do the thinking first, and then | push them to verbalise it to me, what's going on here and
what are you going to do about it? And because we push them to do that, it forces them to develop that
thinking... and the fact that you make them present the case to you, you're forcing them to verbalise
that and structure it in their heads properly... And, you know, clinical reasoning is a practiced skill — the
more you do it, the better you become at it. (CP2)

Flowing directly from the patient handover process is the meaningful feedback that is provided
immediately by clinical preceptors to students — this is another essential part of the development

of CR in students. This feedback can often be given in a tailored way specific to each student and

their individual needs.

| think the advantage of longitudinality is that you get more time with someone that you get to know,
and it is that relationship and that trust, mutual trust that develops. And so, therefore, you're going to
get better feedback, you're going to see incremental improvement in clinical reasoning that's
measurable over that time, because it's a longer period. (CP12)

From a longitudinal point of view, a longitudinal relationship with someone means that it's easy to give
them realistic feedback and honest feedback. (CP14)

So, having a supervisor/student relationship where you can have honest and blunt feedback is crucial,

direct feedback... And | think, from my own time as a student, some of the best teaching | had was when
| was given blunt feedback, we weren't dancing around. (CF3)
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By having to verbalise that out loud, they're put on the spot, and then their clinical reasoning grows
because then they get immediate feedback. (CP10)

They could see what our strengths, they could see where our weaknesses were, and | think that was
really valuable feedback. And also, like, even just the feedback in terms of, they got to know our
personalities, and they could also give feedback with what sort of areas of medicine they felt would
suit us from a personality perspective, and | definitely think that that the longer-term placement
provided more in-depth feedback from everyone. (FS2)

Having longitudinal responsibility for a student means that their clinical supervisors become more

invested in the success of that student — it is almost as though the preceptor feels directly

responsible for the success of the student. This leads to better and higher quality feedback from

preceptors than if they did not have this feeling of responsibility, which in turn promotes the

development of CR.

| think the attitude amongst doctors generally is, well if they’re only here for a short time, | don't really
care, they're not my responsibility. But, once it becomes: well, they are my student in my practice, |
want to give them a good show. Ultimately, | want them to pass their exams and do well. (CP6)

I think in general the feedback is good because there's a mutual trust and respect so the supervisor
takes it that their role is to train the student, and they take that very seriously and, in general, it means
that they will give feedback the student... They also learn to have to be independent and they learn to
trust themselves and I think those things all contribute. (CP11)

b) Improved agility of thinking

As shown in the hermeneutic literature review (Chapter 5), agility and flexibility of thinking is a key

component of good CR. The structure of LICs, with the relationships that develop and the

affordances (especially the affordance of interleaved learning), are well placed to promote this in

students by exposing students to undifferentiated patient, to a wide variety of patient

presentations, to patients with complex and chronic problems, and by the interleaved nature of

the learning.

When you’re seeing an undifferentiated patient, you’re having to deal with all of the aspects of case
simultaneously... So, approaching it from that undifferentiated style of learning was a benefit as well
because not only does it makes you think on your feet and process things differently and become a bit
more agile as a clinician, | think it also leads to better learning. (FS4)

You're not just in a paediatric mindset, you've got to be able to quickly change tack from dealing with a
child, to dealing with a gynaecological issue, to dealing with someone with chest pain. And so, by the
end of Phase 3, when you have had a lot more of ED and a lot more general practice, you are far more
adept at being able to dip in and out and be agile dipping into that foundational knowledge, and the
clinical reasoning process then happens much more efficiently. (CF3)

| think it makes them more agile, more flexible. It's only human beings that love dividing problems into
set things. (CP3)

Having a varied exposure is great... | think it's important for them to be flexible and to flip from one
thing to the other. (CP7)
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c) Ability to deal with uncertainty

All clinicians need to develop the capacity to deal with uncertainty, but especially those who deal
with undifferentiated patients. It is thus important for students to develop this ability, but it must
be balanced against them becoming overly confident. The ability to deal with uncertainty can be
personality dependent. Dealing with uncertainty is not just a goal in itself. As can be concluded
from the hermeneutic literature review (Chapter 5), CR is a complex and iterative process. It is not
an algorithm based on certainties and pure facts, but the ability to construct a narrative that is
plausible and yet contains uncertainties. Students who produce algorithmic narratives only do not

employ the full range of CR.

We don't want somebody to be too comfortable in their uncertainty, because then they just become
cowboys. And then we don't want people who can't make a decision because they're totally
uncomfortable with uncertainty. Medicine and dealing with people is always uncertain. You’ve got to
find that happy medium and that's what | see develops over the year... They don't always get it right, but
they gradually become a bit more comfortable with being uncertain and knowing it has a safety net
and it's okay. And it's important to make a clinical decision which doesn't have to be set in concrete, it
can be rubbery, it can be reviewed, and you have to have the confidence to make those clinical
judgments. That's what | see developing over those 40 weeks. (CP15)

There’s the odd person that gets into medicine who is a really concrete thinker, who hasn't gotten to
that next stage of Piaget’s ability to deal with uncertainty, who really struggles in general practice... They
struggle with uncertainty and undifferentiated patients, they're not sure where to go with it. So, | think
it will come down to the actual makeup of the person, their way of thinking, the more concrete thinking
type people. (CP12)

d) Challenges to comfort zones
In order to develop the capacity to deal with uncertainty, it is sometimes necessary to be taken
out of your comfort zone. Students engaged in LICs are frequently taken outside of their comfort
zones, and this can be important for their learning in general and for the development of CR in
particular. Of course, it is important to ensure that students feel safe and supported when the
boundaries of their comfort zone are pushed. There is a fine line between being pushed too far
and experiencing cognitive overload and being in a zone of proximal development, defined by
Vygotsky as being the area of learning that learners can achieve with the help of more
knowledgeable, experienced others (Harland 2003). In order to achieve this, a good supervisor-

student relationship is key, and this needs time and trust to develop.

I don't think you're going to learn anything if you remain in your comfort zone during learning
anything. It's not only that it's going to be boring if you're not, but a lot of these students are also high
achievers, so they want to be challenged, they want to put themselves out there. They want to be right,
sure, but they also want to be stimulated and challenged by what they’re presented with... | think
clinical reasoning is why we end up with a more mature, more well-reasoning type of graduate, who has
already been challenged. (CP12)
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| think students are often quite excited by it [being taken outside of their comfort zone], quite
challenged by it and sometimes upset by it, but hopefully have processes to deal with it. I think they
learn very fast by it; they learn a lot. (CP8)

There are things that you think about, things that you read about, but until you actually do it, there are
so many other cognitive factors that come into play. So, yep, we were put out of our comfort zone...
There are definitely a few cases that we'll always remember, and they've definitely shaped us in the
way we think about problems. (FS1)

I think they're taken out of their comfort zone all the time, and | think that as long as it's done in a

supportive environment where they're not going to be yelled at and the patient is going to remain safe,

that's a really important way to develop your clinical reasoning. (CP10)
It is at the start of the LIC in particular that students feel the most challenged in terms of their
comfort zone. This is because their cognitive load is, in part, occupied with settling in and adjusting

to a new environment. They are also faced with seeing undifferentiated patients on their own for

the first time, and this can be a steep learning curve.

I think a lot of them at the beginning of Phase 3 are naturally out of their comfort zone, because
they’re in a practice, they’re set up in their own room with their own computer with their own patients.
It's like: Oh my God, what am | going to do? | have to pretend to be a real doctor. So, a lot of them are
moved quite sideways out of their comfort zone. (CP5)
The level of discomfort felt by the student when their comfort zone is challenged is, to some
extent, personality dependent. This means that although many students will thrive in

environments like this, others will find it challenging and the development of their CR can thus be

negatively affected.

That [the level of discomfort] varies a lot, depending on the student and their personality. Some
students | have come across love it and thrive on these sorts of things, and sometimes you think
they’re biting off more than they can chew. Others crack under the pressure and have a meltdown. So,
it depends on the students’ personality, | think. But the majority do like to be challenged and that's how
they learn. (CP1)

e) Reduced cognitive load
LICs have an important effect in reducing the cognitive load of students, especially when students
face disorientating dilemmas or are being pushed outside their comfort zone. Students engaged in
LICs have the advantage of having an initial settling-in period once only, and they are then able to
focus all their cognitive efforts on their general learning, and in particular on the development of

their CR.

When you are in one place and you have that continuity, you get to know the people that come
through, but you also have that cognitive load of change taken away. (CP5)

When the students are in just one ED and just one general practice for the whole year, basically they
spend the first four to six weeks settling in, and they're learning for the rest of the year then. (CP8)
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When the students are in just one ED and just one general practice for the whole year, they spend the
first four to six weeks settling in, and basically, they're learning for the rest of the year, then... But |
think that continuity just allows that, and | really think with the other models, they don't get that
development of reasoning because they're out of their comfort zone by being in new locations all the
time. (CP8)
This is in stark contrast to the high cognitive load experienced by students on short-term clinical

rotations each time they start a new rotation.

One of the things about doing a short term-based rotation is that it takes three or four weeks to settle
into the location, knowing all the staff, knowing where all the equipment is, what the expectations are
about your role. That takes up a lot of time and effort. (CP8)

If a student is in a different location every four weeks, they've got an enormous cognitive load where
they've got to learn new systems, they’ve got to learn new doorways, they’ve got to learn desk setups,
just the really stupid things that take up cognitive space that is otherwise then redirected from their
learning. (CP5)

Each time you go to a new placement, and the more frequently you do that, the more time you waste
getting oriented and getting to know the people and systems, et cetera. So going to the one place, you
do that once. (CP4)

This reduced cognitive load has not only the effect of improving students’ capacity to learn, but it

also helps to build their confidence (explored further in the next section).

Reducing that stressful part of their cognitive load, | think is really important in getting them
comfortable, because | think students learn, in a lot of ways they learn well when they're comfortable...
And that comfort level is when they feel that their cognitive load is less. (CP5)

Physically they're in a stable environment, they trust their environment, which means, then, their actual
real clinical learning can progress from there. So, | think it is that the stability around them which
allows for development of their actual learning. (CP8)

f) Increased confidence
Growth in confidence in students over the twelve-month LIC is seen almost universally. It is
something that some participants saw as developing suddenly, but others saw it as developing
more gradually over the duration of the LIC. This is achieved through the continuity, entrustment
and reduced cognitive load that the LIC environment provides, and it is, unsurprisingly, often in
the later parts of the LIC when students start displaying the most confidence. Of significant
importance, the growth in confidence in students has a direct beneficial effect on the
development of their CR by having been able to become well acquainted with the people and
systems in which they are embedded (i.e., being able to focus all of their cognitive efforts on
learning rather than repeatedly settling into new learning environments) and becoming trusted
members of the healthcare delivery teams (i.e., legitimate peripheral participants in those teams).

By developing this confidence, students are more willing to be active participants in the CR
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processes of patients, they feel as though they are useful to the team, and their cognitive

processes are, as a consequence, taken to a whole new level.

This is a huge change, all of a sudden you’ve got this leap of confidence, this person is now able to
actually get a good history, ask the right questions, all that sort of stuff... They don't seem to be moving
very quickly to start with, but all of a sudden they take this sort of logarithmic leap that once they work
it out and once they’ve become confident, they then start to think more like the way that interns think.
(CP5)

One of the big things is a lot of the students will be very reluctant to come up with a diagnosis or
management plan when they first start. They’re very good at taking histories and examinations and
performing procedures, but it’s that confidence to actually say, I think this is what’s going on. By the
end of Phase 3, that is the largest difference in students, they are very ready to say, this is what I think
is going on. (CF1)

I think especially the last six months, when you've found your place in whatever site you're in, and you
feel comfortable with the environment and basically, it’s now just improving your skills. So, | think that's
probably where the peak of our confidence comes, and at the end of Phase 3, you kind of feel a bit
better about your place in medicine. (FS1)

They’ve certainly improved in confidence, and they feel comfortable in the practice, and they feel
useful and part of the team, and then their reasoning and their knowledge increases as a result. (CP9)

This growth in confidence in students comes as a direct result of the trust that develops between
students, clinical preceptors, other members of the healthcare team, and patients. This is all a
product of the deeper professional relationships that are able to flourish over time, and this has a

directly positive effect on the development of CR in students.

| think it is the autonomy, they're given a certain amount of autonomy to assess the patient. Patients
see them first up, triage, history, examination, and they are encouraged to go as far as they feel safe to
go, and then | encourage them to go a little bit further... If you give them the autonomy to go out there
and bumble their way through, you're saying: make a commitment, if it's wrong, we can always go
back and fix it. (CP15)

| can see looking back that | was allowed, | think autonomy is the wrong word as a student, but | was
allowed more independence within the role of a medical student, as they grew to know what my skillset
was, they grew to trust my judgement, my reasoning a bit more, and that that in turn allows you to
develop a bit more of that reasoning, because you've got to have a little bit more freedom to develop
that knowledge and understanding, so you can actually start to think independently, rather than just
parroting whatever you're told, and writing it down on a piece of paper or documenting itin a
computer. (FS4)

| think with that trust comes with a sense of responsibility, and | think this comes back to the whole
practice of immersive medicine and being able to build on these existing skills in a guarded environment

and a protected environment. (FS1)

I think becoming trusting and getting to know the preceptor that you have, or preceptors that you have,
and vice versa, | think allows that growth in confidence of the student in their clinical reasoning. (CP12)

The repeated exposure of students to undifferentiated patients leads to a growth in confidence
over the twelve months of the LIC to deal with almost any problem with which they may be

confronted. For the reasons outlined above, confidence is a key ingredient in the development of
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CR and is important in this development in both undergraduate medical students and in the early

years after graduating of working as junior doctors.

I think that seeing undifferentiated patients is one of the crucial things. One of the comments | loved
most from one of my students was when he said to me that when he started off, he was terrified about
what might come through the door with each patient, because he had no idea what to do. He said by
the end of the 12 months, he didn't care what came through the door, because he knew he was going
to be able to at least start the conversation... So, | think it's a great place for undifferentiated clinical
reasoning. (CP5)

During your first three years of medicine post-graduation, the bulk of it is dealing with relatively
undifferentiated patients, and most of the times when you get asked review a patient, it will be from an
undifferentiated perspective anyway. So, if you get comfortable being able to see undifferentiated
bread and butter conditions, it's probably by far the most useful skill you can get upon graduation.
(FS1)

g) Improved clinical and communication skills
There is a significant improvement in the clinical skills of students, and this contributes directly to
the development of CR. This is achieved over the course if the LIC by practicing the art of really
listening to patients’ stories, taking focussed histories relevant to the particular presentation, and
performing a physical examination relevant to the presentation. At the start of the LIC, many
students have a scattergun, mechanistic approach to patients, but this is refined during the LIC
and by the end they are much more focussed in dealing with patients’ problems and what could

be going on with each patient.

They get to the point where they can function as a junior doctor, where they're not taking an hour to
take a history and examine a patient. So, it is actually quite magical watching that develop over the
year, where they can really target, go from taking a very broad, almost mechanical medical student
history to quite a focused and well-communicated consult that's similar to a clinician, a qualified
clinician... | think that part is of clinical reasoning as well, and even though they're often quite hands-on
teaching, | think there's parts of that that are part of clinical reasoning. (CP8)

Closely linked to the development of clinical skills is a significant improvement in students’
communication skills with patients, and this also has a direct beneficial effect on the development
of their CR abilities by being able to effectively convey to patients what is going on in their thinking
and why in relation to formulating diagnoses and management plans for their particular needs.

The repeated practice that students are able to have in communicating with patients is therefore

very valuable in this development process.

It [clinical reasoning] relies on really skilled communication; they do have to learn to communicate with
undifferentiated members of the general public on whom they really are working out the diagnosis
themselves. So, | think that means that their communication skills rapidly improve in a real-world
setting because they have to. (CP8)

But what | think is really important is the art of the conversation, and the art of the clinical
conversation. Part of that is clinical reasoning and the other part is negotiation and change
management and how you drop bad news on somebody, how you negotiate with families, how you do
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all of that other stuff... That's not really about clinical reasoning, but how to ask the questions that lead
to clinical reasoning. (CP5)

Clinical reasoning relies absolutely on communication skills, good communication skills. It relies
absolutely on appropriate and up to date clinical knowledge, and it relies absolutely on the confident
and accurate elicitation of clinical signs. So, it's a combination of all of those processes. (CP4)

And also spending time with patients, | know it's not so much reasoning, but it’s getting lots of skills that
can’t be necessarily taught in an extended manner just relating to communicating well, what to ask or
what not to ask. And surely part of clinical reasoning is knowing the right question to ask. (CP3)

h) Enhanced encoding specificity
As discussed in the hermeneutic literature review (Chapter 5), encoding specificity is the
probability and efficiency of retrieving an item from memory being dependent on the similarity
between the conditions of encoding and those of retrieval. This has been recognised in the
literature as a significant rationale for community-based medical education, where substantial
parts of LIC programs tend to occur. It is in these settings that much of the learning tends to take
place, and where a diverse range of clinical problems is seen in real patients (Regehr and Norman

1996). This affordance is a significant factor in the development of CR in the LIC students.

We all learn subconsciously from what we're seeing and experiencing and what worked well, or not, for
certain patients. We always remember a patient with a certain thing that makes us a bit more
knowledgeable about certain situations or presentations. (CP3)

Clinical context makes it easier to remember and provides a relevancy to the knowledge. Learning
straight out of the textbook, there's no context, there's no relevance, and it's much harder to
remember. (CP15)

I think there's a huge improvement in the way you collect information by being in the same room as
someone, seeing little subtleties, seeing their physical presence, you know. (CP7)

I've come to really trust my gestalt, that sort of instinct, and which is something you only get by
experiencing it previously and having exposure to it. And | guess, particularly with my experience in
[name of LIC rural town], | was so fortunate to see so much, | think that gave me a really good basis to
develop my clinical reasoning moving forward. (FS2)

i) Personal and professional development
There is considerable growth in personal and professional development of UOW LIC students, and
this has a direct impact on the development of their CR. Through personal growth, CR does not
stay confined to the biomedical aspects. but also includes professionalism and ethics. This enriches
their reasoning and allows students to develop fuller ‘stories’ to understand their patient’s issues
and needs, and it leads to students being able to appreciate the importance of clinical ethical

decision-making.
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So, | think that's actually part of clinical reasoning, and it's being able to express, at a high level, why
they’re making decisions on some of those issues. | think it’s being able to verbalise why, in difficult
ethical cases with the interaction with clinical care, you would act in certain ways. And | think that's
quite important as well; | think you do see that development. (CP8)

| think personal professional behaviours are also important for clinical reasoning. The good care of a
patient, which is the aim and result of the clinical reasoning process, is also dependant on the personal
professional behaviours of the doctor. | mean, a necessary accompaniment of clinical reasoning is
appropriate personal professional behaviours; you don’t get appropriate patient outcomes if that’s not
also practiced. (CP4)

Key Theme 5: Growth in clinical reasoning

When comparing the CR abilities of students between the start of their LIC and the end, there is
little doubt that both clinical preceptors and former students perceive significant growth and
development. This is not irrelevant, because from the perspective of education and learning as
relativist, constructivist phenomena, participants being able to perceive growth and to verbalise
how and when it takes place (rather than simply a global gestalt) can be seen as an indicator of
actual learning. This was seen by clinical preceptors but was particularly seen by former students

when reflecting back on their LIC experiences.

It [clinical reasoning] is definitely not just a little bit better, it's a lot better at the end for the majority of
students... Your average student improves really, really a lot through Phase 3, quite tangible
improvement that occurs during Phase 3. (CP12)

You see it [clinical reasoning] develop and broaden, so that their clinical reasoning scope is much
broader because of the breadth of presentations that you see in general practice. So, the breadth of
their clinical reasoning has been stretched and also their efficiency in generating differentials, in
generating a provisional diagnosis and a management plan. They become more efficient at that,
absolutely. (CF3)

And so, by the end of Phase 3, when you have had a lot more of ED and a lot more general practice, you
are far more adept at being able to dip in and out and be agile dipping into that foundational
knowledge, and the clinical reasoning process then happens much more efficiently. (CF3)

And then as things progressed, it's almost like developing a rapid pattern recognition aspect of

things... | think it's just the accumulation of time and experience and exposure to undifferentiated

stories and the need to gradually accumulate that experience with reasoning over time. (FS4)
It is interesting to note that the growth in CR appears to occur without students being conscious of
it at the time. However, their clinical preceptors can see this growth and development, and over

the course of the LIC year this is so significant that students are effectively functioning at intern

level by the end of the LIC.

But the fact that I've got them for so long means that | can see them change and they can see me see
them change, because we talk about that at the end. But they're often not aware of how much they've
grown. (CP5)
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I find it’s just a natural evolution, | can see from what the students are telling me, and they're probably
not aware of their clinical reasoning developing, but | can see already they're starting to think of a
probable diagnosis and differentials and what they're going to do to confirm or deny that. (CF1)

I think most of the students develop their clinical reasoning significantly during Phase 3; they go from
being intern unready to being intern ready. (CP4)

Well, they're thinking like doctors when they leave. They come in thinking like students, because
they've been mostly learning out of books and from ward rounds, but when you start sitting them next
to patients for full shift, and that's their job to do that. (CP7)

DISCUSSION

The key findings of this study are that students enter the LIC with effectivities (qualities) that lay
the foundation for the development of strong relationships between the student and their clinical
preceptors, the student and the patients they see, and the student and the place in which they
learn and develop. These relationships, in turn, form the platform for an array of affordances
which interact with one another in complex adaptive ways to promote a series of effects which

have direct or indirect effects on the development of CR.

The relationships that develop during the LIC are complex and multi-faceted. The LIC model
provides the mechanism for these relationships to grow, deepen and flourish, and it is these
relationships that are seen as a key difference between this model and the traditional block
rotation (TBR) model. Participants have clearly articulated the benefits of these relationships and
have illustrated how and why these occur. But they have also highlighted some of the potential
difficulties which can occur. The benefits, however, appear to far outweigh any potential

difficulties.

The findings of this research align strongly with the views found in the hermeneutical literature
review (Chapter 5) that LICs and CR have much in common: they are both complex adaptive
processes that place the patient at the centre of students’ thinking, rather than the disease with
which the patient presents. While this ontological alignment may be interesting from a theoretical
point of view, this study shows what such an alignment means in practical terms and how it is
experienced by all stakeholders in the LIC learning context. Having patients at the centre of
students’ thinking has the positive effect of making them more sensitive to the needs of the
patient and the community in which they live and work, and it thus has the capacity to produce
medical graduates who are more attuned to the needs of both individual patient and of the wider

community in which patients live and work.
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The results of this research support not only the view that students engaged in a LIC learning
context become more agile and flexible thinkers, but also how and why this is the case. Moreover,
it shows that students develop a good capacity to deal with uncertainty. They grow in confidence,
have improvements in their communication skills, their clinical skills, and their professionalism —

all effects that contribute to the development of CR.

This study shows that there is no true dichotomy between longitudinal versus non-longitudinal, or
integrated versus non-integrated. There is no magical length of time that makes a clerkship
longitudinal. However, time is needed to forge partnerships, relationships, trust, and agency
between students and others within the learning environment, and these are necessary for
optimised learning. There is also the need to see undifferentiated patients, connect their ‘medical’
problems with their socio-economic context and life histories, and to understand care from an
integrated perspective in order to be able to develop rich narratives. The richer the developed
narrative, the easier the retrieval and the more agile its application in clinical settings. It is less
about a particular length of time in a location and more about what time, location, relationships
with people, and context allow for meaningful interactions to occur. It is the personalised
spectrum of CR and other activities that are applied that provide richer learning experiences for
students. In short, learning in a unafforded environment will not provide students with the richness

of CR and problem-solving ability that students will get in an afforded environment.

Previous research has been undertaken to examine the factors that contribute to general student
learning and academic outcomes during LICs (Shahi, et al. 2015; Latessa, et al. 2017; Latessa et al.
2015). However, there is no research to date that has specifically explored the factors influencing
the development of CR during LICs. This research was aimed at filling that gap. The previously
published research also used a more linear causal perspective on the mechanisms and outcomes,
while this research used a complexity lens that better highlighted the nature and quality of

interactions.

The general value of continuity of supervision, continuity of place, and continuity of patient care as
an important characteristic of LICs as reported by others (Hirsh, et al. 2007; Latessa, et al. 2017)
has, in this research, been shown to be an important affordance for the development of CR. The
study by Latessa, et al. (2017 highlighted a range of affordances found in two LIC programs in the
United States. However, this research found some affordances that their study did not find or

report on. These include the affordance of parallel consulting under supervision in both primary
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care settings and in emergency departments, which is closely tied to the affordances of seeing
undifferentiated patients and patient handover to the clinical preceptor at the conclusion of the
student seeing each patient with immediate feedback from the supervisor. This triad of
affordances is seen as very important to the development of CR in LIC students. Other affordances
found in this study but not the Latessa, et al. (2017 one, were the ability of students to spend time

with patients, to see a wide variety of patients, and the capacity to learn directly from patients.

In a literature review of patient-centred care, Levesque, Hovey, and Bedos (2013 found that
extending students’ stays within a clinical clerkship site (i.e., in a LIC), which increases contact with
a given cohort of patients as well as with clinical preceptors, has positive effects on their patient-
centred attitudes. This is closely tied to the capacity for students to have time for meaningful

reflection.

These studies, together with this study, demonstrate that there is a useful amount of
understanding of which factors of longitudinal and integrated placements lead to the
development of high-quality CR. This understanding is not only relevant to support the value of
LICs as educational context, that they are at least as good as, but likely better than, TBRs for the
development of CR. It also provides important information to clerkship designers, clinical
supervisors and to students as to how to design and engage with LICs to optimise the learning of
CR. In addition, it provides insights into the development of better assessment for CR and provides

more concrete avenues for further research.

A limitation of this study is that it was conducted in a single program in Australia. However,
because LIC programs globally have many features and characteristics in common, the findings
should be generalisable to many other programs. Another limitation is that some of the interview
guestions were not framed neutrally and, in some instances, the positive option was placed before
the negative one — this could have introduced some bias and cued responses on the part of
participants. A further caveat is that this research applied a complexity lens to the phenomenon of
the development of CR in LICs but had to report this study and its findings in a linear way. This way
of reporting may not have done justice to the many complex interactions | sought to describe and

may give the impression of redundancy in some instances.
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CHAPTER 7:
DISCUSSION AND CONCLUSIONS

“A PHYSICIAN IS OBLIGATED TO CONSIDER MORE THAN A DISEASED ORGAN, MORE EVEN THAN THE WHOLE MAN — HE
MUST VIEW THE MAN IN HIS WORLD.”
— DR HARVEY CUSHING (1869-1939)

In this concluding chapter, | will discuss the key findings of this research and how they have
addressed the research questions. | will also review the implications of the research for medical

education, outline its limitations, and make suggestions for further research.

The theoretical approach that | used for this research was a combination of theories relevant to
the setting and to the research questions. Cognitive load theory (CLT) and development of
expertise theory were used to best understand the perspective of the student, communities of
practice theory for the learning environment, and legitimate peripheral participation theory and
situated learning theory for the clinical supervisor, who is the key player linking the students to
the learning environment. Underpinning this entire construct and supporting the way in which the
perspectives with the theoretical lenses can be meaningfully combined was complexity theory.
Complexity theory also provided a useful lens on the intricate systems of healthcare delivery, the
nuanced processes of clinical reasoning (CR), and the multifaceted interactions between students,
supervisors and learning environments of longitudinal integrated clerkships (LICs). It is especially
useful when it is focussed on the interactions of the various stakeholders and factors in these
systems rather than just approaching stakeholders and factors as static components of the system.
This provides a better understanding of the limited predictability of what occurs within the fuzzy
boundaries between the various players in these systems. Complexity theory is also a useful lens
to recognise the complexity of CR, the complexity of LICs, and that there are strong synergies

between these two constructs.

The initial research questions, which were framed from a positivist perspective, were an attempt
to confirm that the development of CR in students engaged in LICs is superior to that of students
in the traditional block rotation (TBR) model of medical education. An initial quantitative study on
the semantic and syntactic content of clinical log entries was undertaken, followed by a
guantitative, best-case analysis performed to explore whether any indication for differential
development of CR quality could be found in routine assessment data. However, neither of these

studies was able to substantiate such effects.
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It thus became clear that this question was not only difficult or even impossible to answer from a
logical positivist perspective, it was also not the most relevant one. It is a question that would
have assumed that education, assessment, LICS and CR all should be perceived from a linear causal
perspective — one cause with one predictable outcome — and would have ignored the complex
nature of it all and the contextualised nature of the effects of education. In retrospect, it is not
surprising that this proved to be an unsatisfactory approach, and a change of direction in the

research approach was needed.

Consequently, | shifted my focus to addressing questions about how and why students engaged in
LICs acquired good CR, i.e., exploring what the factors are within LICs that promote the acquisition
of good CR. This change in direction called for an approach from a constructivist perspective, and
this proved to be better placed to explore the complex and contextually dependent topic of CR.
The final primary research question that finally evolved was:
What are the various unique program structures and other factors that come into play
during LICs that interact with each other to foster and promote the development of CR of

students participating in the program?

The initial step after this direction change was to revisit the literature utilising a hermeneutic
approach to determine what is already known on the relationship between the development of CR
and LICs (see Chapter 5). This clearly revealed that CR is a complex, multifaceted, cognitive
process. It also showed that student engagement with preceptors and patients, and their
approach to learning in LICs is organic and complex, and that LICs thus have strong synergies with
CR. The hermeneutic literature review showed that the unique structure of LICs allows learners to
see undifferentiated patients, have exposure to interleaved learning (with its associated variability
and unaggregated learning), allows for more encoding variability (reducing the effect of encoding
specificity), and that these factors combine to promote retrieval of information from long-term
memory. This, then, leads to the assumption that the development of CR should be better in LICs
than in TBRs, and that theoretically LICs should promote better development of CR. This literature
review also confirmed the finding of the earlier scoping review that to date there is a lack of direct,
robust evidence on how CR develops in students engaged in LICs. This was seen as a major gap and

this research was aimed at addressing this deficit.

The next step in this process was a qualitative study interviewing clinical preceptors and former

students in the University of Wollongong (UOW) LIC, i.e., people with lived experience of the UOW
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LIC. This confirmed the view that CR and LICs have much in common, and it showed that
immersing students with appropriate characteristics in settings with the many unique affordances
that LICs provide gives rise to strong effects that combine in complex adaptive ways to have a
direct impact on the development of good CR. The triad of parallel consulting under supervision,
seeing undifferentiated patients, and the handover of the patients to clinical preceptors at the
conclusion of each patient interaction, on a background of the development of deep, meaningful
relationships with clinical preceptors, is seen to be especially important in the development of CR
in UOW LIC medical students. It has the additional benefits of improving patient-centred attitudes,
having improved clinical skills, and improved communication skills in students, all of which

contribute to the improvement of CR in these students.

Each chapter of this thesis has had its own discussion and meaning making of the findings.
However, when considering the findings across the chapters, there are also some important
conclusions of key messages that can be derived at a higher level. These are discussed in the

following section.

KEY FINDINGS

The key findings of this research are summarised in Table 7.1 below.

Table 7.1: Summary of key findings

Key Finding 1: My initial assumption that longitudinal integrated clerkships automatically lead
to better clinical reasoning was too simplistic; it is the affordances that are
provided and mediated by longitudinal integrated clerkships, which inherently
have organistic, complex adaptive structures, that this provides in terms of the
deep relationships between student, clinical preceptor and the learning
context that lead to the development of clinical reasoning in students.

Key Finding 2:  The existing published quantitative evidence supporting the view that
longitudinal integrated clerkships have a beneficial effect on the development
of clinical reasoning is weak.

Key Finding 3:  Quantitatively measuring the development of clinical reasoning using
realist/logical positivist approaches is inherently problematic.

Key Finding 4:  Clinical reasoning is a complex adaptive construct.

Key Finding 5:  Clinical reasoning is an elusive concept to define, teach and assess.

Key Finding 6:  There are strong ontological parallels between clinical reasoning and
longitudinal integrated clerkships.

Key Finding 7:  The settings in which clinical reasoning is best learned is one that mirrors the
complex nature of clinical reasoning.
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Key Finding 8:  Traditional approaches to medical education are no longer fully aligned with
the societal needs and expectations of the modern doctor.

Key Finding 1: My initial assumption that longitudinal integrated clerkships automatically lead to

better clinical reasoning was too simplistic; it is the affordances that are provided and mediated
by longitudinal integrated clerkships, which inherently have organistic, complex adaptive
structures, that this provides in terms of the deep relationships between student, clinical
preceptor and the learning context that lead to the development of clinical reasoning in
students.

The continuity that LICs provide affords the ability for students to develop deep and meaningful
relationships with members of the healthcare teams in which they are embedded, but especially
with their clinical preceptors; this allows trust between student and clinical preceptor to develop,
which in turn gives rise to more meaningful feedback. Furthermore, the inherently complex
structures of LICs entail learning by students of multiple concepts simultaneously over a longer
period of time, compared with learning fewer concepts serially as in TBRs (see Chapters 5 and 6).
This means that students engaged in LICs need to be self-motivated, self-directed and be able to
adapt to the learning environment in order to thrive, and this can create difficulties for students

who do not possess these qualities. However, the advantages far outweigh any disadvantages that

may arise.

Key Finding 2: The existing published quantitative evidence supporting the view that
longitudinal integrated clerkships have a beneficial effect on the development of clinical
reasoning is weak

An initial scoping literature review (Chapter 3) examining the relationships between LICs and the
development of CR found that the existing evidence supporting the positive impact that LICs have
on the development of CR is weak. This evidence was based largely on author opinions and
perceptions, student self-reports, clinical preceptor reports and/or opinions, or a combination of
these. No studies were found that examined how or why CR develops in LICs or how much it
develops. The hermeneutic review (Chapter 5) confirmed this finding. Both reviews thus revealed
a significant gap in the literature, with a lack of robust evidence of how this pedagogical approach

to medical education works in terms of the development of sound CR.
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Key Finding 3: Quantitatively measuring the development of clinical reasoning using
realist/logical positivist approaches is inherently problematic

The initial research approach was to adopt a quantitative one in an attempt to objectively
measure the development of CR in medical students engaged in the UOW LIC. Two different
guantitative approaches were used, and both showed that this is highly likely to be not possible
(see Chapter 4). The conclusion that was reached after both approaches is that studying the
development of CR within LIC programs from a realist ontological perspective and a positivist
epistemological perspective is fraught with difficulty. This is most likely because this approach
lends itself more to studying elements in a system rather than their interactions, it looks at
predictability, and studies topics that have clear boundaries. CR being a domain-specific,
multifaceted, complex, idiosyncratic, non-algorithmic, interactional phenomenon which is
undertaken iteratively in the heads of clinicians and students is thus not the result of elementsin a
system but of the interactions between those elements. Therefore, it does not lend itself to one-
off, quantitative approaches, and these are inherently inappropriate to demonstrate how LICs
support the development of CR through supervisor/student/clinical context educational
interactions. The absence of any positive findings in quantitative studies is not a consequence of
the specific methodological considerations of these studies but is rather due to a fundamental
ontological mismatch between such study designs and the nature of CR as a complex, interactive

phenomenon.

Key Finding 4: Clinical reasoning is a complex adaptive construct

CR is seen as the cognitive process during which the clinician selects the best narrative for the
particular clinical problem with which he or she is faced, in other words it is the generative aspect
of the here and now and with whom. It is a complex, multifaceted, context-dependant, adaptive
cognitive process that takes place in the minds of clinicians and medical students, and it is largely
hidden from view. It is, therefore, not a straightforward, linear process that is measurable. The
results of the CR manifesting as clinical decision-making can be seen and measured, but the
process itself is hidden. This was a key finding that pervaded almost every aspect of this research

(see Chapters 3, 4, 5 and 6).

Key Finding 5: Clinical reasoning is an elusive concept to define, teach and assess

As shown in the hermeneutic review of the literature (Chapter 5), research into CR over the past

few decades has showed that it is far more complex than originally thought (Durning, et al.
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2013b). Being an idiosyncratic, multifaceted, highly complex construct, further compounded by
the fact that it is ‘hidden’ due to it taking place in clinicians’ thinking, and despite significant
research into this area over the past two decades, it has remained difficult to define (Pelaccia, et
al. 2011; Pelaccia, et al. 2017; Morris and Campbell 2015). There are several definitions which vary
widely and do not converge (Durning, et al. 2013a; Daniel, et al. 2019; Young, et al. 2020;
Kononowicz, et al. 2020; Torre, et al. 2021). It is so nebulous and misunderstood that it has been

described as a ‘black box’ (Sandhu and Carpenter 2006).

The complex nature of CR also means that it is difficult to teach, measure and assess, and the
conclusion that | have come to is that it is better learned by students under expert guidance than
explicitly taught to them. However, this requires a rich contextual setting for students to be
immersed in with sufficient time and contact with real patients, with its complexity calling for

expert guidance by experienced clinical preceptors, preferably over a longer period of time.

Key Finding 6: There are strong ontological parallels between clinical reasoning and longitudinal
integrated clerkships

As described in Key Finding 3, CR is a complex, multifaceted, context-dependent, adaptive
cognitive process. Similarly, as described in Key Finding 5, LICs are complex adaptive structures in
which students need to be motivated in order to thrive. There are thus strong ontological parallels
between CR processes and LIC structures, and this could, in part, explain why LIC students develop
good CR. It also helps to best understand why any linear causal comparative study or direct
observational comparisons between LICs and TBRs with quantitative outcomes cannot succeed,
because of the mismatch between the ontological assumption behind such a study approach and

the ontological nature of both LICs and CR.

Key Finding 7: The settings in which clinical reasoning is best learned is one that mirrors the
complex nature of clinical reasoning

Good CR is not achieved by knowing one single best narrative, but rather by having a series of
narratives — as a sort of agile toolkit — from which to choose the one best narrative serving the
situation in the here-and-now (see Chapters 5 and 6), regardless of whether this narrative is an
internal mental one or is used to communicate with others. It is the complex interactions between
the student, the learning environment and the supervisor, and the meaningful relationships that
develop out of these interactions that is so important to the process of acquiring good CR. They

are moderated by a range of student factors, learning environment factors and supervisor factors.
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Student factors include motivation, maturity, curiosity, initiative, a general desire to learn, as well
as interactions with their peers. Learning environment factors include continuity of place and
patients, ability to conduct parallel consultations, variety of patient presentations,
undifferentiated patient presentations, inclusion into healthcare teams, and the ability to spend
time with patients. Supervisor factors include personality, continuity, the capacity to listen to

patient handover by students, and the ability to give meaningful feedback to his or her students.

Key Finding 8: Traditional approaches to medical education are no longer fully aligned with the
societal needs and expectations of the modern doctor

The traditional structure of organising medical students’ clinical education around a series of
rotations in hospital departments and/or clinical specialties reflects the needs of the department
or specialty rather than that of students or patients (Medalie, Mettee, and Stevens 1997) (see
Chapters 5 and 6). Students have transient contact with both medical teams and patients, and
patients have shortened stays and fragmented contact with the health care system (Bell, et al.
2008). Students in these settings, particularly in large teaching hospitals, are becoming
increasingly marginalised as care has become more specialised with shorter patient stays, and this
has a negative effect on their learning experiences (Whitcomb 2005). There is a distinct lack of
continuity, with a focus of learning about the disease rather than about the patient (Irby 2007).
This model does not adequately prepare students to meet the complex healthcare needs of a

chronically ill and ageing society (Teherani, et al. 2009; MDANZ 2021).

This research provides a contrasting view. It has confirmed the view that LICs have the potential to
better prepare graduates for practice, and the unique hands-on learning that this model provides
gives greater insights into patient cultural and contextual factors which ultimately leads to the
provision of better individual and population health care, provided it is done correctly and with
sufficient stakeholder engagement (Daly, et al. 2013a). The deeper, more meaningful relationships
that develop between students and clinical preceptors, patients and communities are factors that
all have a beneficial effect on student placements and learning (Worley, et al. 2006; Stolper, et al.

2021).

GENERAL DISCUSSION

As suggested by the hermeneutic literature review (Chapter 5) and confirmed by the qualitative

study (Chapter 6), a key ingredient for the success of LICs in the development of CR is the capacity
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of LICs for strong relationships to develop, and it is the length of the relationships that allows the
depth of these relationships to flourish. The most important relationships are between students
and clinical preceptors; it is the clinical preceptors who are the essential link between students
and their clinical learning environments. Through clinical supervisors, students get access to
healthcare delivery teams (which are frequently multidisciplinary) and, in effect, become
legitimate peripheral participants in and members of these teams. These strong relationships
allow trust and entrustment to develop, and students become integral, active and agentic parts of

the delivery of healthcare to patients rather being simply passive observers of this process.

The qualitative study (Chapter 6) clearly demonstrated that there are also opportunities for other
relationships to develop. Students in LICs develop relationships with patients by seeing them over
time, and this allows them to observe first-hand the contextual, social and economic effects of
healthcare interventions. This longitudinal exposure also gives them good access to patients with
chronic and complex health problems. Immersion of students in smaller communities gives them a
good understanding of the unique issues around the delivery of healthcare to those communities,
and thus an understanding of the context in which people in those communities live and work.
This is important in the development in students of a more holistic approach to the delivery of

healthcare.

There are multiple learning affordances that arise from these relationships. These include an
apprenticeship-type model of learning, opportunities for parallel consulting, exposure to
undifferentiated patients, exposure to a wide variety of clinical presentations, interleaved

learning, increased levels of responsibility, and time for reflection.

These relationships, together with the learning affordances that arise, have multiple effects or
outcomes. Students get regular and meaningful feedback from their clinical preceptors, which is
vital to the development of CR. They become more agile and flexible thinkers, and they develop a
sound capacity to deal with uncertainty. Their comfort zones are challenged, their boundaries
stretched, and they experience lower extraneous cognitive load which allows them to focus on
learning. They grow in confidence, their communication and clinical skills improve and develop,
and they are exposed to enhanced encoding specificity. Their professional identities develop in a
direction that is best placed for them to understand the context in which their patients live and
work, and this enables them to deliver care that is tailored to the needs of individuals and

communities, rather than diseases. All these aspects require students to use discovery, trial and
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error, and exploring fuzzy boundaries on a continual basis. This is why trust, relationships, but also
ample opportunities for this discovery, trial and error, and exploration are needed. From the
perspective of the theoretical frameworks, including cognitive load theory, communities of
practice theory and legitimate participation theory, the connection between the affordances of

the learning context in LICs and the complex interactive nature of CR is obvious.

These factors combine in complex, adaptive, and non-linear ways to produce students, who by the
end of the LIC, are competent clinical reasoners. This results in enhanced clinical decision-making

and thus ultimately in better outcomes for patients.

IMPLICATIONS FOR MEDICAL EDUCATION AND FURTHER RESEARCH

A major priority of undergraduate medical education programs, irrespective of which pedagogical
approach or model of education is used, is not just to produce junior doctors with a broad and
sound base of knowledge and skills who are work-ready for internship, but also to produce doctors
who have been given a sound preparation for meeting the complex healthcare needs of the
members of the communities in which they work. Traditional approaches have typically provided
students with contact with a larger number of specialist (often sub-specialist) clinicians, but
relatively little contact with generalist clinicians. This gives them a narrower, more technical,
disease-focussed view on how healthcare is delivered. A key feature of LIC models is the departure
from student contact with a large number of specialists with a narrow content focus to a model
where a smaller number of generalists provide training across a broader range of content

(McLaughlin, et al. 2011).

Societal changes and changed patient expectations form another argument for changes to medical
education. Medical care has evolved progressively over the past two decades from an inpatient
hospital setting to a community one, and the training of medical students has followed (Ogrinc,
Mutha, and Irby 2002). Thus, although the development of CR may be important for any
healthcare related context, the development of agile, whole-patient narratives that include the
patient’s context in how a patient’s care is managed, is even more important in a more generalist
context. This connects the importance of the development of CR with other relevant outcomes of

LIC programs.

A first that comes to mind is the type of professional identity that students develop during these

programs. Emerging evidence shows that students in LIC programs emerge with some differences,
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such as increases in empathy, sensitivity to healthcare inequities, and an ethic of caring (Huang
and Malinow 2010; Konkin and Suddards 2012). A further intended outcome is for students to
become more patient focussed instead of being disease focussed, as outlined above (Gaufberg, et

al. 2014; Walters and Brooks 2016).

There is also a growing body of evidence that graduates who are exposed to LIC models during
their undergraduate training, especially in rural settings, are more likely to make career choices to
work in settings of workforce need (Roberts, et al. 2012; Playford, Ng, and Burkitt 2016; Weston,
et al. 2018). Additionally, there is evidence to show that exposure to primary care during
undergraduate training has a beneficial effect in making career choices in primary care, especially

in the context of LICs (Amin, et al. 2018).

A further workforce benefit that has been proposed is that by providing medical education in
areas of need, the youth living in these areas actually witness first-hand the training of young
doctors, and this gives them the previously unrealised perception that there could be local

educational opportunities for them (Figueiredo, et al. 2019; O'Sullivan and Chater 2019).

The LIC model was initially developed for medical student teaching in generalist rural settings.
However, it has since been adapted for other settings such as urban areas and secondary and even
tertiary hospital speciality localities (Heddle et al. 2014; Mahoney, Campbell, and Garner 2011).
This shows that the benefits of LICs from an educational point of view are transferrable to
contexts other than the remote and rural ones. This research on the development of CR as a
consequence of the educational characteristics of LICs adds to this value and mounts an additional

strong argument for the transfer of LIC-type education to more urban contexts.

There are several important implications that have emerged from this research for those
considering the implementation of a new LIC program or for those reviewing an existing LIC
program. It has showed how important relationships are for the success of student learning within
LICs. Supervisors (or potential supervisors) need to be made aware of their vital role and should be
brought in as partners in the medical school educational process (Pront, Gillham, and Schuwirth
2016). They need to be given information on how to guide students on the cognitive aspects of
meaning-making from patient encounters as well as how to guide them through disorientating
dilemmas, thus imparting wisdom on how to deal with uncertainty. Their role as mentors to and

nurturers of students cannot be underestimated, and their development is thus paramount.
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LICs, which have a strong work-based learning structure, and CR are both complex adaptive
phenomena, and neither thus lend themselves to a standardised approach. Because of this, the
best approach is one of bespoke and tailored supervision that adapts itself to the local situation

and the needs of the individual student. Supervisors need specific guidance on this aspect.

Similarly, because of the complex adaptive nature of both LICs and CR, fairness in student learning
and assessment should be tailored around equity rather than standardisation and equality, and
supervisors also need guidance on this (Valentine et al. 2022; Valentine, et al. 2023). It means in
practice that affordances provided to students by the LIC program are similar but not necessarily

standardised or identical.

Given the complex adaptive nature of CR and thus the difficulty in defining, learning and assessing
it, this raises the issue of how CR could better be assessed and measured. It is clear that linear
causal views of CR, which are dependent on the assumption that it can be measured
guantitatively, are completely unsatisfactory. The conclusion that must be drawn is that being a
complex adaptive structure, the development of CR during LICs comes as a result of the
interaction between student, clinical supervisor and clinical setting (the context), which is
supported by the other affordances that LICs provide. It thus cannot be tested or measured with
simple closed questions. Measuring CR in these circumstances should include the following

characteristics:

Instead of focussing on a single correct answer, assessing CR should focus on the student’s

ability to generate multiple plausible answers

— The recognition that fuzzy boundaries (the boundaries between acceptable and
unacceptable problem-solving solutions and narratives) are possible and important

— The ability of the student to be able to recognise then a chosen narrative or problem-
solving solution is not working and having the agility of thinking to change tack

— The ability of the student to be able to explain a particular problem from multiple
perspectives, i.e. agility of narratives

— The ability of the student to understand the deep structure of a particular problem and to

meaningfully link surface features with that deep structure

— The ability of the student to deal with uncertainty and with contextual variations.

Students may get anxious if learning and assessment opportunities are not standardised, so they

also need specific guidance around this and reassurance that because learning experiences may
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not be identical, this does not mean that one is inferior to the other. Supervisors also need to be
made aware that this could be a concern on the part of students. Students should also be
encouraged by preceptors and local staff to proactively seek out learning opportunities rather

than expecting them to simply be provided to them.

LIMITATIONS OF THIS RESEARCH

Because this research was conducted on a single LIC only, its findings may be limited. By this | do
not mean limited in generalisability as explained in the Introduction (Chapter 1), but there could
be more factors or interactions within LICs that may not have been sufficiently clear in the context
of this study. These factors could be more prominent in other societal or cultural contexts.
However, because the underlying principles of LICs are similar worldwide, especially Type C
(comprehensive) LICs according the typology classification of Worley, et al. (2016, the findings

would most likely be generalisable more broadly.

It is important to keep in mind that this research has showed that the value of LICs regarding the
development of CR is highly dependent on the interaction between the learner, their clinical
supervisor/s, the patients who they see, and the healthcare context. How these interactions take
place specifically is very much dependent on healthcare organisation, and societal and cultural
norms. For example, sections of societies with a larger power differential and that are more
hierarchical will require a different way for students to interact with their clinical supervisors and

patients than settings with a lower power differential and which are less hierarchical.

This study has been performed from the perspective of certain theoretical frameworks, especially
a complexity perspective. In medical education research, the purpose of theoretical frameworks
and perspectives is to illuminate or magnify certain aspects of a phenomenon. This, inevitably,
comes at the expense of other aspects. The most important thing that | have learned from this
research is that CR is complex and multifaceted. It is important, therefore, to realise that in
choosing certain theoretical frameworks and perspectives we automatically chose not to use
others. It is thus possible that there are other ways in which LICs could further foster the
development of CR. It is also possible that certain negative aspects of LICs regarding the

development of CR have been under-examined in this study.

The two small quantitative studies in this thesis (Chapter 4) led to the conclusion that studying CR

is best not approached from a quantitative, post-positivist perspective and | have used this as an
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argument in favour of looking at CR as a complex interactive phenomenon. However, when studies
producing negative findings conclude the absence of an effect, there will always be a concern that
it is difficult to distinguish between the absence of an effect or the lack of sensitivity of the study
to determine such an effect. In this case, | was forced to conclude that there was an absence of an
effect in real data with a best-case approach. However, this does not mean that in other contexts,

indications for a quantitative, post-positive approach to CR may not be found.

DIRECTIONS FOR FURTHER RESEARCH

There are several aspects on the development of CR during LICs which were beyond the scope of
this study, and which could be studied further. These include (but are by no means limited to):

e Astudy to explore the link between the development of CR and the development of
professionalism in medical students during LICs;

e A study looking at the relationship between CR and clinical decision-making, assuming that
the former can be approached from a complexity perspective and the latter from a more
linear dynamic perspective;

e Studies into the nature of the development of the learning relationships in the context of
LICs, and the specific roles or role definitions of clinical supervisors;

e Studies into the nature of staff development for clinical supervisors to optimise the way in
which they can take advantage of relationships with their students to promote the
development of CR;

e A study to examine how the foundation in CR gained during LICs equips graduates for their

junior doctor years and beyond.

FINAL CONCLUSIONS

This research fills an identified gap in the published literature on how and why LICs and the
affordances that they provide contribute to the development of sound CR in medical students who
are engaged in them. It found that LICs inherently have organistic, complex adaptive structure,
and this has strong ontological parallels with the complex adaptive constructs of CR, and this could
explain, at least in part, why LIC students develop good CR. However, LICs do more than promote

the development of good CR —they also have the benefit of better preparing students to meet the
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healthcare needs of contemporary society in all geographic settings, but especially those in

settings of workforce need.

All these findings were derived and concluded from the information provided by the participants
in the qualitative study. This understanding, garnered from those with first-hand knowledge and
lived experience of the UOW LIC program (see Chapter 6), makes perfect sense when aligned with
the understandings from the hermeneutic literature review (Chapter 5) and even the ‘failed’
guantitative studies (Chapter 4). When generalised to other LIC programs that subscribe to the
same principles, the conclusion that can be drawn is that there is little doubt that the LIC programs
are very successful in promoting the development of CR in students — a fundamental ability for all

doctors to be able to practice medicine safely and effectively meet the needs of their patients.
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