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Abstract

Bedside teaching strengthens the link between theory and practice.
The tips given here, which were derived from various learning
theories and models, aim to provide structure to bedside teaching
and to make this format effective, even though empirical evidence is
still missing for this specific setting. These 10 tips may not always be
fully implemented in each bedside teaching, but they should be
applied selectively for targeted students. In essence, they are more to
be understood as a repertoire of effective methods and are intended
to expand the literature and framework concepts already available.
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:11%78/7:) Amendments from Version 1

The paper has been revised in that it is not intended to present
a new overarching proposal for the implementation of bedside
teaching in general, but to broaden the perspective on bedside
teaching. It was in order, to complement the currently available
literature on bedside teaching with practical tips derived

from learning theory to create a better understanding of the
underlying logic and to make the steps involved in practical
implementation easier to understand. All tips were more closely
aligned with learning theory backgrounds to make them more
homogeneous. The theoretical background of the tips was
deepened. To this end, a) explanations of briefings in terms

of learning theory were derived in more detail as to how the
briefing can be implemented in a meaningful way, b) visual
thinking strategies were categorized in more detail in the context
of the arts and humanities, c) the effects and influences of
bedside teaching for teachers and patients were added, d) the
theory of epistemic beliefs as not yet so strongly anchored in the
medical context, but possibly helpful in its application in bedside
teaching from a learning theory perspective was explained
more clearly, e) the importance of the learning environment

for Socratic questioning was edited, f) the potential of different
steps in the debriefing was expounded. The former tip 10 has
been removed because it stands out when discussing cognitive
theories as the foundation for bedside teaching. Several
references were added to substantiate the statements.

Any further responses from the reviewers can be found at
the end of the article

Introduction

Unlike other teaching formats, bedside teaching is authentic
and the only format in medical education in which the skills of
history-taking and physician—patient communication, physical
examination, clinical reasoning, decision-making, empathy
and professionalism can be simultaneously taught and learned
as an integrated process in a real clinical setting (Garout et al.,
2016; Spencer, 2003; Verghese et al., 2011). Particularly in
competency-based medical education, bedside teaching is
suitable for promoting, monitoring and assessing students’
continuous development in competence and performance. Nota-
bly, it can take the form of an individual or collective learning via
practice-based experiences (Yardley et al., 2012). Bedside teach-
ing provides students with the opportunity to understand the
patients’ personal experiences and perceptions of the disease,
including the symptoms. Additionally, it enables patients to gain
insights into their conditions and treatments. Theories suggest
the value of involving patients at an early stage of a student’s
medical education (Dornan et al., 2006; Wenrich et al., 2013;
Yardley er al., 2013) because early experiences with patients can
help students become familiar with the medical profession and
strengthen their learning and skills acquisition (Dornan et al.,
2006). Accordingly, bedside teaching should not be delivered
uniformly to all students; instead, it should be student-centred
(Ende, 1997) and adapted to the students’ levels of experi-
ence. Students in the initial phases of their studies require more
structured guidance and support from educators. This assist-
ance, which is generally referred to as scaffolding, is crucial
for tasks that may be beyond a student’s existing capabilities
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(van de Pol et al., 2010). As noted by Nevalainen ez al. (2010) and
Evans et al. (2012), the need for scaffolding arises from several
factors, including the students’ levels of knowledge, uncertain-
ties about their professional competencies, the realisation of the
imprecision in medicine and an increased sense of responsibility
towards patient care. Bedside teaching is facing growing chal-
lenges today (Peters & Ten Cate, 2014; Qureshi & Maxell, 2012)
due in part to structural changes in medical care. It is also often
undervalued and recognised as a demanding instructional
method in medical education that transcends the role of merely
practising medicine in the presence of students. The current paper
seeks to augment Yardley et al.’s (2012) comprehensive insights
on experiential learning within theoretical frameworks and
offers practical advice for the realisation of bedside teaching
based on learning theories. Thereby it is essential to take into
account that learning is context-specific and closely related to the
learning environment, the content and the instructional strategies
employed (Yardley et al., 2012).

Tip 1

Consider the influence of emotion on learning

According to attentional control theory (Eysenck et al., 2007),
anxiety and stress impair attention-shifting task performance.
Anxious individuals exert considerable effort to sustain effi-
ciency, which taxes the limited capacity of their working memory’
(Edwards et al., 2015). Evidence also indicates that a state
of anxiety reduces working memory capacity (Moran, 2016;
Ward et al., 2020). As more resources are used to achieve a cer-
tain level of performance, efficiency declines. For students
in the first semesters of their studies, the clinical environment
and routine are often not familiar, and patients’ conditions and
medical histories may trigger emotions that have not yet been
processed professionally. The uncertainties associated with
standing in a white coat in a ward and the expectations of the
clinical teacher can also contribute to students’ anxiety. In a
performance situation, a person needs to integrate their cognitive
and affective resources and skills dynamically. Excitement and
emotion can influence learning by affecting students’ attention,
motivation and self-regulation. Take into account that memories
of negative experiences are generally better remembered than
positive ones and experiences that evoke strong emotions are also
remembered more easily than those that are less stimulating.
If bedside teaching triggers emotions, students remember details
of this event more accurately than experiences that do not have
an emotional component (McConnell & Eva, 2023). The same
can also be postulated for the patient’s experiences in bedside
teaching. This makes it all the more important to treat patients
as equal members of the group and to give them an active
role during bedside teaching. However, bedside teaching also
provides a unique opportunity to foster learning by triggering
emotions, e.g. by arousing enthusiasm and curiosity for the
respective subject area or feelings of belonging and cooperation
in the exchange of experiences.

° Build a relationship with your students, and create a
safe learning environment with an anxiety-free
atmosphere. Encounter the students and patients as
equals.
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° Start with the students’ existing competence and
skills levels to help them regulate their emotions.
Activate the students’ prior knowledge.

° Support the students by naming and interpreting
stressors so that they result in eustress rather than
distress (Jamieson et al., 2013; Rudland et al., 2020).

° Reduce extraneous stressors, such as personal pressure
to do well (e.g. ‘You can’t make any mistakes; we
will work this out together with the patient right away’).

° Promote stressors that are more likely to facilitate
learning and cognitive performance by, for example,
reducing the complexity of the situation.

° Keep in mind that students have different mindsets,
personality traits and self-beliefs regarding how to react
in challenging situations.

Tip 2

Start with a briefing

Surprisingly, scant evidence exists regarding the impact of
briefings in real workplace learning environments, although
some studies have demonstrated their effectiveness in simulated
contexts (Tyerman et al., 2019). Although simulation training
differs from real workplace experience, the principles of some
learning theories appear applicable in actual clinical situations,
particularly when compared to complex simulation scenar-
i0s. Schema theory, which was introduced by Bartlett in 1932,
suggests that new information requires memory adaptation, with
schemata facilitating the categorisation of this information.
Schemata shape how we focus on and understand new informa-
tion (Bartlett, 1995) and involves a reduction process, where
complex information is assimilated or integrated into higher
order structures, often unconsciously during everyday perception
(Wirtz et al., 2017). From a more functional perspective,
learning is viewed as an ever-evolving process of becoming,
without schemas ever being frozen in a long-term state of being
(Iran-Nejad & Winsler, 2000). In line with this theory, an effec-
tive briefing could help facilitate the integration of informa-
tion into existing knowledge and experiential schemata by
activating prior knowledge before new information is presented.

Briefings can boost competence and relatedness by estab-
lishing a good learning atmosphere and by outlining clear
objectives and learning goals to seem attainable, which thus
serves students’ needs. These aspects can be derived from
Self-determination theory (Deci & Ryan, 1985), which posits
that autonomy, competence and relatedness enhance motivation.
A briefing takes place in close proximity to the patient, typically
in front of the patient’s room.

° Link information to your students’ prior knowledge,
as this can make it easier for them to integrate new
data into existing schemata. The recognition of prior
knowledge involves a reflective process, where students
connect their previous learning to the patient encounter
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and thereby reorganise, solidify, enhance and situate
their knowledge within emerging skills (Dornan et al.,
2019).

° Address the learning objectives.

° Reduce content by providing your students with
only the essential information about the patient and
the setting: What can the students expect to see and
experience behind the door? What kind of patient
will they see, and what is the patient’s mental and
physical condition? Furthermore,

®  What do you expect from your students? Do they have
to perform a task or demonstrate something on the
patient? In what manner? What will the students’
specific roles be?

° Give advice on special instructions (e.g. hygiene or
even issues to be avoided).

° Move more detailed information about the patient
or pathophysiological explanations to the encounter,
debriefing or detached teaching sessions.

Tip 3

Reduce the cognitive load

Cognitive load theory (Sweller, 2011) highlights the capacity
limit of working memory, which means that the volume of
information that can be processed at once is limited. Work-
ing memory is responsible for actively processing and
handling information in real time and receives inputs from
both sensory systems (vision, touch, hearing) and long-term
memory. The process of ‘chunking’, which means grouping
information into recognisable patterns, enhances memory
storage capacity (Cowan, 2014; Miller, 1956). As an expert,
your ‘chunks’ are already considerably well developed, but
students can be overwhelmed in situations that you as a
clinician process automatically due to your clinical expertise.
Supposedly simple cases can be complex for students and
overload can occur when students are confronted with envi-
ronments and dynamic visual and emotional situations with
which they are not familiar (e.g. patients with many catheters or
monitoring systems, abnormal physical findings) and distrac-
tions, such as other patients or family members in the room. The
greater the prior knowledge and familiarity with an environ-
ment, the better working memory can draw on information stored
in a person’s long-term memory, which is already organised.
If students have only little prior knowledge or experience, they
cannot link the information well and thus sacrifice cognitive
resources.

° Give your students time to orient themselves in the
setting.

° Avoid presentations or discussions of the entire
patient case starting from the history, physical exami-
nation and diagnostics up to therapy, as this can be
overwhelming, especially for inexperienced students.

° Focus on specific aspects of the patient’s case according
to your learning objectives.
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° As for briefings, activate your students’ prior knowledge
during the encounter with the patient.

®  Condense the material and organise it into meaningful
parts so that the students can work within their limited
processing capacities (Mayer, 2010).

Tip 4

Use visual thinking strategies

Visual thinking strategies (Yenawine, 2013) were initially
used to refer to the development of visual literacy, which was
attained by detailed observation of representational paintings,
but they have found their way into medical programs in recent
years. In effect, the experiential process of seeing visual details in
paintings can be applied among medical students to develop their
diagnostic skills (Dolev et al., 2001; Naghshineh et al., 2008;
Schaff er al., 2011). When practising the method, the following
questions are typically asked: What is going on in the picture?
What do you see that makes you say that? What more can we
find? These questions were developed based on empirical research
(Yenawine, 2013) to keep groups engaged in the process and to
encourage participants to look for visual evidence to support
their expressed conclusions. This process makes students take
more time to look carefully and to back up their first thoughts
with proof based on what they see. In doing so, students learn to
generate better and more thorough solutions to problems (Schaff
et al., 2011). Although hardly any studies have specifically
explored the use of the aforementioned questions in bedside
teaching, the rationale supporting these questions suggests that
applying them could enhance students’ observational and visual
diagnostic skills. An improvement in observational skills can
serve as a vehicle to the development of crucial clinical compe-
tencies and encourage a more in-depth visual analysis, which
could be applied when observing a patient (Cerqueira et al.,
2023; Hailey et al., 2015).

e Allow an initial observation of the room, the patient and
the setting

o Explain your students’ observations to the
patient, and categorise them in a way the
patient can understand. As the process requires
them to look longer and to support their
initial ideas with evidence from their
observations, students learn the value of
postponing a seemingly inevitable conclusion
in order to deepen and broaden the solutions
to the problem at hand.

o Explain the procedure to the patient and the
students, as this differs from a classic visit or
medical examination.

o What’s going on? (Ask once to initiate
the discussion.) These observations can
then be incorporated into the teaching and
explanations as the students proceed.

o What do you see that makes you say that?
(Ask whenever an interpretive comment is
provided.)
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®  Ask repeatedly, ‘What more can we find?’ to extend
the process and allow the group to find many possible
answers.

° Facilitate the discussion (Cerqueira et al., 2023):

o Listen carefully to catch everything that the
students say while maintaining a neutral stance
because this will leave them free to find and
think what they will. It also nurtures mutual
respect among the students, which is necessary
for wide participation and risk-taking.

o Point to observations as the students
make comments.
o Paraphrase each comment, and link related

comments to surface commonalities and dif-
ferences in interpretations. Linking allows
the discussion to be coherent while honouring
disparate ideas (Hailey er al., 2015).

o Ask questions frequently throughout the
discussion. This broadens and deepens the
search for meaning.

Tip 5

Develop epistemological beliefs alongside the biopsychosocial
model

Epistemological beliefs at a personal level comprise a belief
system about knowledge. They determine how (new) knowledge
is perceived and processed (Roex & Degryse, 2007).

The biomedical model remains the prevailing epistemological
framework in medical education, and its use influences students
at the beginning of their studies to prioritise natural sciences
as the most valid knowledge. This can lead to a binary ‘right—
wrong’ worldview, where students believe faculty know and
possess the definitive and right answers (Eastwood er al.,
2017; Hofer, 2000). Students also tend to adopt the prevailing
epistemology of their training environment (Evans & Trotter,
2009). On the flip side, the biopsychosocial model attempts to
integrate patients’ biological, psychological and social presenta-
tions into a coherent clinical whole. Integrating a more nuanced
understanding of medical issues involves embracing the com-
plexity of human health, as seen in the biopsychosocial model
(Evans et al., 2012). Take into account that students, espe-
cially in the early semesters, could perceive bedside teaching as
somewhat fuzzy if uncertainties arise from the case and not all
questions can be answered clearly. This is because they will
predominantly be accustomed to the basic sciences.

®  Work out the patient case alongside the biopsychosocial
model. This may generate more uncertainty but is at
least associated with fewer stress reactions compared
to a focused biomedical epistemology (Evans et al.,
2012). For example, students often focus on the
physical causes of pain but addressing psychological
and social factors and patient preferences can offer a
more holistic treatment approach that acknowledges
the potential for multiple solutions.
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° Clarify epistemology to teach your students that some
problems lack a single ‘right’ answer, and multiple
perspectives can be valid (Eastwood et al., 2017).
For instance, this can be achieved by explaining your
methods for handling uncertainty, integrating evidence
with your clinical judgment and viewing mistakes as
vital learning opportunities by applying open discus-
sions and analysing any errors that may also have
occurred in the present case.

Tip 6

Set priorities in patient encounters

The sociocultural theory of human learning describes learning
as a social process in which the potential for cognitive develop-
ment is limited to social interactions and a ‘zone of proximal
development’. In the latter, which is also described as ‘supported
participation’, the student is prepared for new knowledge and
experiences but needs support to develop fully (Billett, 2002).
This means that educators provide structured support to students
as they acquire complex clinical skills and knowledge, with
the assistance gradually being reduced as the students’ compe-
tence increases. Accordingly, it could be helpful to present the
patient encounter in smaller explanatory and reflective segments.
Segmentation simplifies and saves on processing resources and
improves comprehension (Kurby & Zacks, 2008). Medical teach-
ers often feel obligated to discuss the entire patient case, starting
from the history through to therapy. This can be but is not
always useful. Depending on the students’ levels of training, it
may be more useful to select individual aspects of a patient
that do not overload the students’ cognitive capacity and to go
into more depth to enhance their understanding and learning.
Below are some examples for selection and prioritisation.

° Focus on the patient’s illness perception, which is the
cognitive representation or belief that a patient has
about their illness. In fact, medical staff are usually
unaware of patients’ ideas about their conditions, as
staff rarely ask patients about their own ideas dur-
ing clinical consultations (Petrie et al., 2007). Patients’
perceptions are often at variance with those of medi-
cal staff. However, these perceptions have been found
to be crucial determinants of behaviour and have been
associated with a number of important outcomes,
such as treatment adherence and functional recovery
(Broadbent et al., 2015; Petrie et al., 2007).

° Demonstrate and/or elaborate on a joint specified
anamnesis for a patient complaint. For example, what
specific questions should I ask regarding the present
complaint of dysnpea? How do I formulate them most
reasonably? Reflect on the patient’s answers to your
questions.

° Elaborate on the physical findings (e.g. joint workup
of a pleural effusion and its pathological and
pathophysiological conditions). Put them in context
with the patient’s complaints.

° Demonstrate/elaborate  on  questions  that  are
target-oriented for differential diagnoses and further
diagnostics procedures, which should be initiated.
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° Incorporate short summaries in between. These can also
be done by the students themselves: How did we get
started? Let’s summarise what we have discussed so
far. What did the patient say? What do you understand
so far? Also report the clinical progress to the patient
in an understandable way.

Tip7

Demonstrate critical thinking and clinical reasoning

As an experienced physician, you often recognise patterns,
match new findings and situations with these patterns and access
stored application knowledge (scripts). You will have learned to
quickly grasp clinical findings and make intuitive decisions.
Medical students cannot yet draw on such patterns — or at best,
can only do so to a limited extent. Note that pattern recogni-
tion can lead to incorrect conclusions and actions even among
experts. Slow, analytical and critical thinking is always explicitly
required when there are deviations from the pattern, and it
supports hypothetical thinking (Kahnemann, 2012).

Advanced students will have acquired increased knowledge and
experience regarding the development of illness scripts, and they
rely more on pattern recognition and heuristics for problem-
solving. They are therefore more vulnerable to diagnostic
errors resulting from availability bias and anchoring (Royce
et al., 2019) than students in an earlier phase of their studies.
These advanced students lack sufficient experience to recognise
and understand heuristic biases and may not immediately derive
significant benefits from instruction in metacognitive tech-
niques or debiasing strategies (Royce et al., 2019). For advanced
students, consider incorporating the following aspects in your
teaching:

° Reflect and verbalise explicitly on cognitive biases in
the decision-making process, such as

o framing effects

o adherence to first impressions or tentative
diagnoses

o failure to adjust diagnostic probabilities

when presented with new data

o judgement on the basis of recent case
experiences

o ignoring prior probabilities and base rates

o the uncritical use of diagnostic test results

° Demonstrate  hypothetico—deductive  reasoning by
utilising the gathered information to test the hypotheses
with the aim of either confirming or ruling out a
hypothesis.

° Use questions to identify diagnostic possibilities and
elaborate on specific distinguishing characteristics
(semantic classifiers) to compare and contrast poten-
tial diagnoses for a given medical complaint (e.g. The
chief complaint of ‘chest pain’ can be classified as
acute or chronic, sharp or dull, constant or intermittent.
It may or may not be associated with dyspnoea and
can occur with or without multiple risk factors.) These
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aspects are crucial for accurately representing the
issue and determining their clinical significance to
the historical elements in relation to the differential
diagnosis (Nierenberg, 2017).

° Encourage the students to understand these processes
so that they can develop their critical thinking and
clinical reasoning skills. Provide feedback not only
on the students’ clinical skills but also their reasoning
processes. Highlight effective reasoning strategies, and
identify areas for improvement in how they construct
and apply their knowledge (Schon, 1991).

° Demonstrate Bayesian reasoning by using the base
rate (pretest) probabilities along with new clinical
information (history, examination findings or test
results) to calculate a revised (posttest) probability.

Tip 8

Think aloud

Think aloud is derived from information processing theory and
discloses cognitive processing and development (Banning, 2008).
During thinking aloud, working memory thoughts are trans-
formed into spoken words (Ericsson & Simon, 1980; Johnson
et al., 2023), which means that a person does not describe or
explain what they are thinking but simply verbalises how they are
using the available information to generate a solution to a problem
(Pinnock et al., 2015). Despite limited published research on
think aloud in bedside teaching, as noted by Siddiqui (2014), its
effectiveness in assessing postgraduate trainees’ clinical rea-
soning indicates its potential usefulness in this context. This
approach requires some training.

° Enable your students or inexperienced clinicians to
learn from you by explicitly revealing your thought
processes as an expert clinician.

° The students can thereby observe how you utilise
your knowledge to identify crucial information and
establish connections and associations to organise them
effectively (Pinnock et al., 2015).

° Make your personal scripts transparent to address your
students’ frequently implicit queries related to specific
history-taking and examination techniques. Unasked
aspects of a medical presentation frequently hold the
same importance as the ones that are enquired about
(Lubarsky et al., 2015)

° Make your students aware of how you determine the
importance of specific features and label them as
‘particularly crucial’ when analysing a medical case
(Lubarsky et al, 2015); for example: ‘I palpate
symmetrical lower leg oedema’, ‘I have to press
slowly and for a prolonged period to move the fluid in
the tissue away’, ‘Because the patient has been in bed
for a longer time, the oedema may be less pretibial
and more localised in the calves, dorsal femur and
presacral’.
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Tip 9

Use Socratic questioning

Socratic questioning stimulates answers through inquiry. It is
based on constructivism theory, which posits that knowledge is
not merely transmitted but is actively constructed by integrating
new information into existing cognitive frameworks, so that
unique, significant subject-specific knowledge is gained
(Tenorth & Tippelt, 2012). Socratic questioning uses W-questions
to help students generate answers for themselves. W-questions
query knowledge itself (e.g. What? When? Why?) and require
students’ active engagement to facilitate and construct a more
profound comprehension of the subject matter. This offers
you as a teacher the opportunity to support the learning
process by diagnosing your students’ misconceptions. You can
give explanations, if required, and you can correct their miscon-
ceptions in conversation. For successful engagement with these
questions, it is crucial to establish a trusting learning environ-
ment where your students feel valued and respected and are
seen as equals, as this encourages their willingness to partici-
pate. It is also helpful to clarify the purpose of these questions
beforehand, namely, that they aim to reveal individual thought
processes, which will allow all the other students to follow
along and to promote a joint learning process.

®  What are you thinking about? What were you thinking
of?

° What was the point of your question?
®  Why would you put an arterial line in the patient?
° Why are you thinking of a pulmonary embolism here?

° How can your assumptions bias your analysis and/or
observations?

° Provide contrasts, and ask the students to com-
pare different things (e.g. Why would you prescribe
intravenous antibiotics and not oral antibiotics here?).
Working with contrasts provides opportunities for teach-
ers to diagnose students’ possible (mis)understandings.

Asking questions can also stimulate reflection-in-action
during bedside teaching. Schon’s (1991) reflective learning
theory posits that real-time reflection helps identify and solve
problems as they occur. Encouraging your students to learn
from their experiences and reactions can enhance their
skills and effectiveness. Examples of questions to trigger
reflection-in-action are as follows:

® What do you perceive right now during your
examination, and how do you interpret your
perceptions?

®  When you just realised that the patient is unable to sit
up for the physical examination, how did you adapt
your actions?
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° What alternative strategies could you use in this
situation and why?

Tip 10

Conclude with a structured debriefing and feedback

Despite the lack of a common definition (Winchester-Seeto &
Rowe, 2019), debriefing is recognised as an essential analyti-
cal process that enhances learning by having students reflect on
their experiences (Lederman, 1992). Debriefings usually take
place in close proximity to the patient to supplement questions
or conduct follow-up examinations, if necessary. Debriefing is
well acknowledged in both simulation training (Dreifuerst, 2015)
and bedside teaching (Carlos et al., 2016; Phillips et al., 2024;
Ramani, 2003), but unlike for simulation environments, there is
a significant shortage of scientific evidence regarding its effects
in the context of bedside teaching. However, it can be assumed
that the effectiveness of debriefing in bedside teaching can be
derived from various theoretical concepts, such as expe-
riential learning by Kolb er al. (2000), reflective learning
by Schon (1991) and the theories of social learning by Bandura
and Walter (1977).

Debriefing follows the concept of reflective thinking on
experiential learning and facilitates guided reflection to bridge
the gap between experience and its meaningful understand-
ing to reinforce learning (Fanning & Gaba, 2007). It provides
students with the opportunity to consciously review their actions,
thereby allowing them to verbalise their thoughts on the con-
sequences of their actions or lack thereof (Dufrene & Young,
2014; Raemer et al., 2011). This approach may enhance their
ability to apply these actions in various clinical scenarios,
including future transfers to different clinical settings.

° Prompt your students to provide a recap of the
patient’s presentation and the concrete experience.
o What happened?

o What were your initial thoughts and feelings?
Prioritise  discussing emotions if it will
enhance understanding, especially those
based on the context of the patient encoun-
ter, such as the illness severity, the patient’s
behaviour and unique findings.

o What findings did you collect? How can
your examination findings be explained?

o How do they fit together? How do the
findings fit the patient’s history?

o Can you briefly summarise the case?

o ‘What were the working hypotheses?

° Trigger reflective observation.

o Which parts grabbed your attention or
surprised you, and why do you think that is?

o How did the patient
explained our findings?

react when we

MedEdPublish 2024, 13:215 Last updated: 03 MAY 2024

o How did the patient react when I asked (...)?

° Stimulate your students to develop an abstract
conceptualisation.
e} How can you apply what you have learned in

similar situations?

o Generalise and transform the content from
the specific case by addressing guidelines;
for example: if you were to meet a patient
with similar complaints tomorrow, how would
you proceed?

In Addition Schén’s model (1991) also notes that
reflection-on-action is essential for professional growth where
questions such as these can be derived helpfully:

®  What can you conclude from the experience you have
just had? What did you learn?

®  What would you keep the same or change next time?

By observing you as an experienced practitioner, your students
can improve their clinical skills and professional behaviour,
which enables personalised learning and their future behaviours.
Bandura and Walters (1977) emphasised the significance of
social learning through observation, modelling and imitation.

° What did you notice about my/our communication
with the patient? How did I try to address the patient’s
concerns?

° How and where did I position myself during the
encounter?

° How did I talk to the patient during the physical
examination?

° Did you notice any particularly challenging moments
when interacting with the patient?

° Are there any bedside teaching moments
like to adopt in your own practice?

you’d

®  What actions or methods observed during the session
do you think you could use in your own practice, and
how would you apply them?

Conclusion

Bedside teaching plays a central role in medical education
by strengthening the link between theory and practice and
fostering the integration of the skills that are essential for future
healthcare professionals. The tips given here, which were
derived from various learning theories and models, aim to
provide structure to bedside teaching and to make this format
effective, even though empirical evidence is still missing for this
specific setting. The tips should demonstrate the importance of
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accommodating the diverse experience and learning needs of
your students, stimulate reflective learning and emphasise the
importance of creating a supportive and student-centred envi-
ronment that supports the acquisition of clinical skills as well
as critical thinking and professionalism. These 10 tips may
not always be fully implemented in each bedside teaching, but
they should be applied selectively for targeted students. In
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essence, they are more to be understood as a repertoire of
effective methods.
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As a clinician and medical educator, I have a keen interest in optimizing my teaching methods,
particularly when it comes to bedside teaching. This is why I readily agreed to review the article
"Practical Tips to Enhance Bedside Teaching Using Learning Theories and Critical Reasoning" by
Thomas Rotthoff. In this work, Rotthoff emphasizes the significance of delving into the cognitive
theories that underlie bedside teaching, which is a commendable approach.

Rotthoff isn't the first author to offer tips on bedside teaching in recent decades. He has authored
this article to provide practical guidance for revealing the processes of clinical reasoning and
decision-making in a more rational, structured, analytical, and critical manner. It's clear that his
focus differs from previous articles, such as those by Ramani in "Twelve Tips to Improve Bedside
Teaching" (2003), Ray's "Bedside Teaching" (2009), Carlos's "Teaching at the Bedside: Maximal
Impact in Minimal Time" (2016), and Santhosh's "Practical Tips for ICU Bedside Teaching" (2018).

Bedside teaching has the potential to be a win-win-win situation. One of the benefits is that it
provides an opportunity for everyone involved—students, teachers, and patients—to gain valuable
insights. (See "Bedside Teaching Pearls" by Ramani S, Heublein M, Kryzhanovskaya E, The
Curbsiders Teach Podcast, February 22, 2022.)

However, Rotthoff seems to have a narrower focus. In his introduction, he makes several bold
statements that lack sufficient supporting references. He refers to a personal publication that
suggests bedside teaching is under pressure today, but this isn't the most reliable source to
substantiate this claim. He also asserts that students at an early stage of their studies require
more structure and scaffolding, without citing supporting literature.

Rotthoff primarily focuses on medical students, which, in today's healthcare setting, might be seen
as somewhat limiting. It would be intriguing to explore how learning theories could benefit
patients, but Rotthoff doesn't address this.

I'd like to delve into some of the tips that, in my view, require further clarification or elaboration.
o Tip 1: Consider the Role of Emotions in Learning. Rotthoff repeatedly refers to a review by
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Tyng, which is a general psychological review not specifically focused on early-stage medical
students. He doesn't touch on, for instance, McConnell's work (AM 2016) Impact of
Emotions on Learners," nor does he address the emotions experienced by patients in
clinical encounters, an aspect often overlooked by medical professionals. Teacher emotions
also go unmentioned.

o Tip 2: Begin with a Debriefing. This is just one part of the initial steps in bedside teaching.
Both Ramani and Carlos place debriefing in a broader context that includes the patient and
emphasizes creating a safe learning environment. Rotthoff's references are primarily
related to simulation settings, which, while important, might not align with the primary
focus of bedside teaching, in my opinion. However, a safe learning environment remains
essential in every setting.

o Tip 4: Utilize Visual Thinking Strategies. This tip finds support in a systematic review by
Cerqueira, which cautiously concludes that the VTS approach can foster essential clinical
competencies and encourage more in-depth visual analysis when observing a patient.
Hailey et al.'s chapter discusses two studies that demonstrate an impact on healthcare
education. Both do not mention bedside teaching.

o Tip 5: Develop Epistemological Beliefs Alongside the Biopsychosocial Model. This tip
requires further clarification, especially in the context of bedside teaching. Most clinicians
may not fully grasp this theory, let alone be able to address it in a meaningful way. Rotthoff
doesn't mention continuous professional development for clinical teachers, and, in my
humble opinion, his expectations of the average clinician involved in bedside teaching
might be a little too high.

o Tip 6: Set Priorities in the Patient Encounter. This is part of the preparation process
advocated by Ramani and Carlos, but it's more comprehensive.

> Tip 8: Think Aloud. The current support from the literature for thinking aloud in bedside
teaching seems to lack weight.

o Tip 9: Use Socratic Questioning. Similar to tip 5, this also requires training for clinicians. If
not executed correctly, Socratic questioning may be perceived as "pimping," embarrassing
learners and reinforcing the teacher's position of power over the team, potentially having
the opposite effect.

o Tip 10: Perform Evidence-Based Clinical Examination. In my opinion, this tip stands out
when discussing cognitive theories as the foundation for bedside teaching.

> Tip 11: Conclude with a Debriefing and Feedback. This insight isn't novel and has been
mentioned by numerous authors, including Ramani and Carlos, who place it in a broader
context that includes the patient.

The conclusion section is formulated cautiously and serves more as a summary than a true
conclusion. A conclusion should build upon the information presented in the rest of the article,
and including a reference in it does not strengthen the conclusion.
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In summary, I genuinely appreciate Rotthoff's novel approach to improving bedside teaching.
However, the current draft of this personal perspective on how to enhance bedside teaching lacks
the substantiation and scientific rigor necessary to implement the suggested tips and truly
enhance bedside teaching.

Is the topic of the practical tips discussed accurately in the context of the current literature
Partly

Are all factual statements correct and adequately supported by citations?
Partly

Are arguments sufficiently supported by evidence from the published literature and/or the
authors’ practice?
Partly

If evidence from practice is presented, are all the underlying source data available to ensure
full reproducibility?
Partly

Are the conclusions drawn balanced and justified on the basis of the presented arguments?
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Medical education: entrustable professional activities, bedside teaching,
clinical supervision

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to state that I do not consider it to be of an acceptable scientific standard, for
reasons outlined above.

Thomas Rotthoff

Many thanks for your critical and constructive review. I am pleased about the generally
positive feedback on deriving tips for bedside teaching from learning theory.Your
comments stimulated me to revise the article comprehensively. I would like to specify, that
rather than presenting a new overarching poposal for the implementation of bedside taching
in general, the work at hand just aims to broaden the perspective on bedside teaching. It aims to
supplement the currently available literature with practical tips that are derived from learning
theory. This is intended to enable a better understanding of the underlying theoretical principles
and to contribute to its implementation. It should make practical implementation more
comprehensible. As a clinician and medical educator, I have a keen interest in optimizing my
teaching methods, particularly when it comes to bedside teaching. This is why I readily
agreed to review the article "Practical Tips to Enhance Bedside Teaching Using Learning
Theories and Critical Reasoning" by Thomas Rotthoff. In this work, Rotthoff emphasizes the
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significance of delving into the cognitive theories that underlie bedside teaching, which is a
commendable approach.

Rotthoff isn't the first author to offer tips on bedside teaching in recent decades. He has
authored this article to provide practical guidance for revealing the processes of clinical
reasoning and decision-making in a more rational, structured, analytical, and critical
manner. It's clear that his focus differs from previous articles, such as those by Ramani in
"Twelve Tips to Improve Bedside Teaching" (2003), Ray's "Bedside Teaching" (2009), Carlos's
"Teaching at the Bedside: Maximal Impact in Minimal Time" (2016), and Santhosh's
"Practical Tips for ICU Bedside Teaching" (2018). The aim of this work is not to introduce a
“new"” overarching model on bedside teaching that it is not either, but rather to extend and
enrich the existing body of literature.

Bedside teaching has the potential to be a win-win-win situation. One of the benefits is that
it provides an opportunity for everyone involved—students, teachers, and patients—to gain
valuable insights. (See "Bedside Teaching Pearls" by Ramani S, Heublein M, Kryzhanovskaya
E, The Curbsiders Teach Podcast, February 22, 2022.) I fully agree that bedside teaching
can be valuable not only for students, but also for teachers and patients. I have now put
more emphasis on this, yet I would like to keep the focus on the students since the present
work should about concrete didactic and practical tips for teacher derived from learning
theory. I hope the text now makes this clearer.

However, Rotthoff seems to have a narrower focus. In his introduction, he makes several
bold statements that lack sufficient supporting references. He refers to a personal
publication that suggests bedside teaching is under pressure today, but this isn't the most
reliable source to substantiate this claim. Thank you, I appreciate the criticism. I have now
referred to specific works in the introduction: Qureshi and Maxell 2012 and a review by
Peters and Ten Cate 2014. He also asserts that students at an early stage of their studies
require more structure and scaffolding, without citing supporting literature. Iadded
references to substantiate the statement (see introduction: Van de Pol et al. 2010; Braun et
al. 2017). Accordingly, I have integrated this aspect in the tips as they correspond to a
guided learning.

Rotthoff primarily focuses on medical students, which, in today's healthcare setting, might
be seen as somewhat limiting. It would be intriguing to explore how learning theories could
benefit patients, but Rotthoff doesn't address this. Thank you for this comment. From the
elaborated and disclosed lines of thought, patients can also benefit, provided these
thoughts are translated into patient-friendly language and discussed with the patientin a
dialogical manner. I have emphasized this more strongly

I'd like to delve into some of the tips that, in my view, require further clarification or
elaboration.

o Tip 1: Consider the Role of Emotions in Learning. Rotthoff repeatedly refers to a
review by Tyng, which is a general psychological review not specifically focused on
early-stage medical students. He doesn't touch on, for instance, McConnell's work
(AM 2016) Impact of Emotions on Learners," nor does he address the emotions
experienced by patients in clinical encounters, an aspect often overlooked by medical
professionals. Teacher emotions also go unmentioned.

Many thanks for the reference. I added insights from the work of McConnell and Eva and
also referred to the influence of emotional experiences during bedside teaching on the
patient. Tip 2: Begin with a Debriefing. This is just one part of the initial steps in bedside
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teaching. Both Ramani and Carlos place debriefing in a broader context that includes the
patient and emphasizes creating a safe learning environment. Rotthoff's references are
primarily related to simulation settings, which, while important, might not align with the
primary focus of bedside teaching, in my opinion. However, a safe learning environment
remains essential in every setting. Thank you for your comment and I completely agree. To
be more specific, I would like to distinguish the prebriefing from briefing. Prebriefing
essentially serves the more general preparation of the lesson for student, patients, and
teachers. It includes, for example, informing the patient and seeking his consent. The classic
briefing that I am addressing here refers to the immediate start of the bedside teaching. I
agree that the learning atmosphere is also highly relevant, and I have emphasized its
importance. Despite frequent mentions of briefings in academic literature, there is a
notable lack of evidence regarding the effect on actual workplace learning. Although
simulation training differs from real workplace experience, principles of some learning
theories seem to be applicable to real clinical situations, particularly when compared to
complex simulation scenarios. I have tried to work out this more strongly. Tip 4: Utilize
Visual Thinking Strategies. This tip finds support in a systematic review by Cerqueira, which
cautiously concludes that the VTS approach can foster essential clinical competencies and
encourage more in-depth visual analysis when observing a patient. Hailey et al.'s chapter
discusses two studies that demonstrate an impact on healthcare education. Both do not
mention bedside teaching. I agree and, according to my own literature searches, there is no
empirical evidence regarding transfer VTS to direct bedside teaching. Like the others, this
tip is derived from learning theory considerations. I have therefore revised this tip as more
relative in terms of language.

o Tip 5: Develop Epistemological Beliefs Alongside the Biopsychosocial Model. This tip
requires further clarification, especially in the context of bedside teaching. Most
clinicians may not fully grasp this theory, let alone be able to addressitin a
meaningful way. Rotthoff doesn't mention continuous professional development for
clinical teachers, and, in my humble opinion, his expectations of the average clinician
involved in bedside teaching might be a little too high.

I am aware that the theory of epistemic beliefs is not yet so strongly anchored in the
medical context, but I consider it to be very relevant and useful. I have therefore revised this
section considerably and hopefully made it clearer and easier to understand by examples.

o Tip 6: Set Priorities in the Patient Encounter. This is part of the preparation process
advocated by Ramani and Carlos, but it's more comprehensive.

This certainly includes an aspect of the prebriefing, but at the same time, it aims to raise
awareness about the need for content reduction during the actual bedside teaching. It also
seeks to explore the didactic possibilities. For instance, as suggested, the patient
perspective can be more strongly incorporated. Additionally, I have refined the theoretical
learning background in this context.

o Tip 8: Think Aloud. The current support from the literature for thinking aloud in
bedside teaching seems to lack weight.
I have revised this section, and these suggestions too are derived from learning theory and
should not reflect the state of empirical research (which has also been largely lacking to
date). I hope this has now become clearer with the revision.
o Tip 9: Use Socratic Questioning. Similar to tip 5, this also requires training for
clinicians. If not executed correctly, Socratic questioning may be perceived as
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"pimping," embarrassing learners and reinforcing the teacher's position of power

over the team, potentially having the opposite effect.
I agree that this questioning technique can also be counterproductive if it is not used in a
good learning atmosphere and in a way that is comprehensible to the students and also
with regard to the patient's condition. I have now gone into the underlying conditions in
more detail in the text.

o Tip 10: Perform Evidence-Based Clinical Examination. In my opinion, this tip stands

out when discussing cognitive theories as the foundation for bedside teaching.

Self-critically, I have to confirm and therefore deleted this tip.

o Tip 11: Conclude with a Debriefing and Feedback. This insight isn't novel and has
been mentioned by numerous authors, including Ramani and Carlos, who place itin a
broader context that includes the patient.

Certainly, debriefing is not a novel concept and has been frequently discussed. Building on
the commentary for tip 2 "Briefing," the aim of this tip is to derive and work out why which
steps in the debriefing can have a potential benefit. I have revised the text accordingly.

The conclusion section is formulated cautiously and serves more as a summary than a true
conclusion. A conclusion should build upon the information presented in the rest of the
article, and including a reference in it does not strengthen the conclusion. I have thoroughly
revised the conclusion

In summary, I genuinely appreciate Rotthoff's novel approach to improving bedside
teaching. However, the current draft of this personal perspective on how to enhance
bedside teaching lacks the substantiation and scientific rigor necessary to implement the
suggested tips and truly enhance bedside teaching. Thank you! Surprisingly, there is a lack
of scientific empirical evidence for bedside teaching. To derive concrete suggestions for
teaching and learning on bedside teaching from learning theories can offer new
approaches for scientific evaluation.

Competing Interests: | have no competing interests

Reviewer Report 24 October 2023
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© 2023 Ramani S. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

? Subha Ramani

Brigham and Women's Hospital, Harvard Medical School, Boston, USA

The topic of bedside teaching remains ever more relevant in the digital age of healthcare and
clinical teaching. I like the application of educational theories to the tips for bedside teaching,
which adds something new to the field. Application of theoretical principles to practice is also
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clearly outlined as clinical teachers want practical strategies to apply at the bedside as time to
teach shrinks.

The manuscript is well written and well referenced.

I do have some constructive comments:
1. The statement - integrate the different professional roles and competencies of doctors and
medical students with one another - could use greater clarity. Integration of what
competencies?

2. There is a body of bedside teaching literature that is missing - Ende, ten Cate, Verghese,
Fletcher, Ramani. Though these authors have focused on the practical, they all emphasize
the 'why' especially as related to humanistic values and other clinical skills that can only be
taught at the bedside. Dornan's ExBL AMEE guide is also important to reference, only his
BEME guide is listed. There is an older series by Ken Cox which is worth referring to.

3. Some topics are referenced heavily, others are not. That is fine for the most part. However,
if an argument is made for each tip referring to application of theory, I might expect that
link between theory and practice. Some tips are more theoretical and some are more
practical. Is it possible to move from theory to practice within many of the tips?

4.1 believe clinical reasoning may be a better term than critical reasoning for this topic.

5. If references are used within a tip, I might suggest balancing citations to include theoretical
and practical so that forms a great link. As an example, under briefing only one reference to
a simulation-based briefing is cited. Simulation is still not bedside. Many older articles about
bedside teaching already emphasize briefing.

6. For visual thinking strategies, there are experts in use of art and humanities who have
written a lot about its use in promoting human values. something to consider.

7. Most importantly, I am not seeing an emphasis on putting the patient at the heart of
bedside teaching, engaging them at the bedside. Time as a barrier is very real and efficiency
at teaching is also important to indicate.

This is a paper I enjoyed reading and many clinical educators will find useful. The constructive
comments are aimed at further enhancing its applicability by clinical teachers worldwide,
especially a smooth transition from theory to practice under each tip.

I anticipate only minor additions or edits, no major ones are required. In its current form, I find
the manuscript very useful.

Is the topic of the practical tips discussed accurately in the context of the current literature
Yes

Are all factual statements correct and adequately supported by citations?
Yes
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Are arguments sufficiently supported by evidence from the published literature and/or the
authors’ practice?
Yes

If evidence from practice is presented, are all the underlying source data available to ensure
full reproducibility?
Not applicable

Are the conclusions drawn balanced and justified on the basis of the presented arguments?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Clinical teaching, feedback, inclusion in education, mentorship

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Thomas Rotthoff

The topic of bedside teaching remains ever more relevant in the digital age of healthcare
and clinical teaching. I like the application of educational theories to the tips for bedside
teaching, which adds something new to the field. Application of theoretical principles to
practice is also clearly outlined as clinical teachers want practical strategies to apply at the
bedside as time to teach shrinks.

The manuscript is well written and well referenced. Thank you very much!

1. The statement - integrate the different professional roles and competencies of
doctors and medical students with one another - could use greater clarity. Integration
of what competencies?

To make it clearer, I have condensed the statements into the first sentence

1. There is a body of bedside teaching literature that is missing - Ende, ten Cate,
Verghese, Fletcher, Ramani. Though these authors have focused on the practical,
they all emphasize the 'why' especially as related to humanistic values and other
clinical skills that can only be taught at the bedside. Dornan's ExBL AMEE guide is also
important to reference, only his BEME guide is listed. There is an older series by Ken
Cox which is worth referring to.

Thank you for your note! Indeed, this is correct. In light of your recommendations, I have
referred to Verghese and the AMEE Guide on Experiential Learning by Yardley, Teunissen,
and Dornan in the introduction.

1. Some topics are referenced heavily, others are not. That is fine for the most part.
However, if an argument is made for each tip referring to application of theory, I
might expect that link between theory and practice. Some tips are more theoretical
and some are more practical. Is it possible to move from theory to practice within
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many of the tips?
I have revised all the tips more closely aligned with learning theory backgrounds to get
them more homogeneously. I introduced the theoretical background to each tip with a
more detailed explanation.
1. I believe clinical reasoning may be a better term than critical reasoning for this topic.

I have changed this accordingly.

1. If references are used within a tip, I might suggest balancing citations to include
theoretical and practical so that forms a great link. As an example, under briefing
only one reference to a simulation-based briefing is cited. Simulation is still not
bedside. Many older articles about bedside teaching already emphasize briefing.

I agree, of course, that the briefing is already mentioned in previous articles. It was/is not
my intention to present briefing as a new method but rather derive explanations from
learning theory as to how the briefing could be meaningfully implemented. I have
commented on this accordingly in the text to prevent any misunderstanding (look at tip 2)

1. For visual thinking strategies, there are experts in use of art and humanities who
have written a lot about its use in promoting human values. something to consider.

Thank you for this note. I have now put the topic into context of art and humanities in more
detail. (look at tip 4)

1. Most importantly, I am not seeing an emphasis on putting the patient at the heart of
bedside teaching, engaging them at the bedside. Time as a barrier is very real and
efficiency at teaching is also important to indicate.

I appreciate your criticism! I attempted to defuse that. The aim of the work at hand should
not provide a general statement on bedside teaching, but rather to offer practical tips for a
best possible implementation based on learning theory.

This is a paper I enjoyed reading and many clinical educators will find useful. The
constructive comments are aimed at further enhancing its applicability by clinical teachers
worldwide, especially a smooth transition from theory to practice under each tip.

I anticipate only minor additions or edits, no major ones are required. In its current form, I
find the manuscript very useful.

Competing Interests: | have no competing interests
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