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Abstract

Background Clinical reasoning (CR) is a crucial ability that can prevent errors in patient care. Despite its important
role, CR is often not taught explicitly and, even when it is taught, typically not all aspects of this ability are addressed
in health professions education. Recent research has shown the need for explicit teaching of CR for both students
and teachers. To further develop the teaching and learning of CR we need to improve the understanding of students’
and teachers'needs regarding content as well as teaching and assessment methods for a student and trainer CR
curriculum.

Methods Parallel mixed-methods design that used web-surveys and semi-structured interviews to gather data
from both students (Ngey = 100; Ninerviews = 13) and teachers (Ngyey = 1125 Nigerviews = 28). The interviews and surveys
contained similar questions to allow for triangulation of the results. This study was conducted as part of the EU-
funded project DID-ACT (https://did-act.eu).

Results Both the surveys and interview data emphasized the need for content in a clinical reasoning (CR) curriculum
such as “gathering, interpreting and synthesizing patient information’,"generating differential diagnoses’, "develop-

ing a diagnostic and a treatment plan”and “collaborative and interprofessional aspects of CR" There was high agree-
ment that case-based learning and simulations are most useful for teaching CR. Clinical and oral examinations were
favored for the assessment of CR. The preferred format for a train-the-trainer (TTT)-course was blended learning. There
was also some agreement between the survey and interview participants regarding contents of a TTT-course (e.g.
teaching and assessment methods for CR). The interviewees placed special importance on interprofessional aspects

also for the TTT-course.

Conclusions We found some consensus on needed content, teaching and assessment methods for a student
and TTT-course in CR. Future research could investigate the effects of CR curricula on desired outcomes, such
as patient care.
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Introduction

Clinical reasoning (CR) is a universal ability that mobilizes
integration of necessary fundamental knowledge while
delivering high-quality patient care in a variety of contexts
in a timely and effective way [1, 2]. Daniel et al. [3] define it
as a “skill, process or outcome wherein clinicians observe,
collect, and interpret data to diagnose and treat patients”.
CR encompasses health professionals thinking and acting
in patient assessment, diagnostic, and management pro-
cesses in clinical situations, taking into account the patient
‘s specific circumstances and preferences [4]. How CR is
defined can vary between health professions, but there are
also similarities [5]. Poor CR is associated with low-quality
patient care and increases the risk of medical errors [6].
Berner and Graber [7] suggested that the rate of diagnos-
tic error is around 15%, underlining the threat that insuffi-
cient CR ability poses to patient safety as well as increasing
healthcare costs [8]. Despite the importance of CR, it
appears to be rarely taught or assessed explicitly, often only
parts of the CR process are covered in existing curricula,
and there seems to be a lack of progression throughout
curricula (e.g. [9-14].). Moreover, teachers are often not
trained to explicitly teach CR, including explaining their
own reasoning to others [10-12] although this appears to
be an important factor in the implementation of a CR cur-
riculum [15]. Some teachers even question whether CR
can be explicitly taught [16]. Considering these findings,
efforts should be made to incorporate explicit teaching of
CR into health care professions curricula and training for
teachers should be established based on best evidence.
However, to date, little is known about what a longitudi-
nal CR curriculum should incorporate to meet the needs
of teachers and students.

Insights regarding teaching CR were provided from a
global survey by Kononowicz et al. [10], who reported
a need for a longitudinal CR curriculum. However, the
participants in their study were mainly health profes-
sions educators, leaving the needs of students for a CR
curriculum largely unknown. As students are future par-
ticipants of a CR curriculum, their needs should also
be investigated. Kononowicz et al. [10] also identified a
lack of qualified faculty to teach CR. A train-the-trainer
course for CR could help reduce this barrier to teach-
ing CR. To the best of our knowledge, in addition to the
work by Kononowicz et al. [10], no research exists yet
that addresses the needs of teachers for such a course,
and Kononowicz et al. [10] did not investigate their needs
beyond course content. Recently, Gupta et al. [12] and
Gold et al. [13] conducted needs analyses regarding clini-
cal reasoning instruction from the perspective of course
directors at United States medical schools, yet a Euro-
pean perspective is missing. Thus, our research questions
were the following:
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1) What aspects of clinical reasoning are currently
taught and how important are they in a clinical
reasoning curriculum according to teachers and
students?

2) What methods are currently used to teach and assess
clinical reasoning and which methods would be ideal
according to teachers and students?

3) In what study year does the teaching of clinical rea-
soning currently begin and when should it ideally
begin according to teachers and students?

4) How should a train-the-trainer course for teachers of
clinical reasoning be constructed regarding content
and format?

Methods

Design

In this study, we used a convergent parallel mixed-meth-
ods design [17] within a pragmatic constructivist case
study approach [18]. We simultaneously collected data
from students and educators using online questionnaires
and semi-structured interviews to gain deeper insight into
their needs on one particular situation [19]- the develop-
ment of a clinical reasoning curriculum—to address our
research questions. To help ensure that the results of the
survey and the interviews could be compared and inte-
grated, we constructed the questions for the survey and
the interviews similarly with the exception that in the
interviews, the questions were first asked openly. The
design was parallel both in that we collected data simul-
taneously and also constructed the survey and interviews
to cover similar topics. We chose this approach to obtain
comprehensive answers to the research questions and to
facilitate later triangulation [17] of the results.

Context of this study

We conducted this study within the EU-funded (Eras-
mus+program) project DID-ACT (“Developing, imple-
menting, and disseminating an adaptive clinical reasoning
curriculum for healthcare students and educators”; https://
did-act.eu). Institutions from six European countries
(Augsburg University, Germany; Jagiellonian University
in Krakéw, Poland; Maribor University, Slovenia; Orebro
University, Sweden; University of Bern, Switzerland; EDU,
a higher medical education institution based in Malta,
Instruct GmbH, Munich, Germany) with the support of
associate partners (e.g., Prof. Steven Durning, Uniformed
Services University of the Health Sciences, USA; Mélardalen
University, Sweden.) were part of this project. For further
information, see https://did-act.eu/team-overview/team/. In
this project, we developed an interprofessional longitudinal
clinical reasoning curriculum for students in healthcare edu-
cation and a train-the-trainer course for health profession
educators. The current curriculum (for a description of the
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curriculum, see Hege et al. [20]) was also informed by this
study. This study was part of the Erasmus+ Knowledge Alli-
ance DID-ACT (612,454-EPP-1-2019-1-DE-EPPKA2-KA).

Target groups

We identified two relevant target groups for this study,
teachers and students, which are potential future users and
participants of a train—the—trainer (TTT-) course and
a clinical reasoning curriculum, respectively. The teacher
group also included individuals who were considered
knowledgeable regarding the current status of clinical rea-
soning teaching and assessment at their institutions (e.g.
curriculum managers). These specific participants were
individually selected by the DID-ACT project team to help
ensure that they had the desired level of expertise. The
target groups included different health professions from a
large number of countries (see Table 1), as we wanted to
gather insights that are not restricted to one profession.

Development of data collection instruments
Development of questions

The questions in this study addressed the current status
and needs regarding content, teaching, and assessment of
clinical reasoning (CR). They were based on the questions
used by Kononowicz et al. [10] and were expanded to obtain
more detailed information. Specifically, regarding CR con-
tent, we added additional aspects (see Table 8 in the Appen-
dix for details). The contents covered in this part of the
study also align with the five domains of CR education (clin-
ical reasoning concepts, history and physical examination,
choosing and interpreting diagnostic tests, problem iden-
tification and management and shared decision-making)
that were reported by Cooper et al. [14]. It has been shown
that there are similarities between professions regarding
the definition of CR (e.g. history taking or an emphasis on
clinical skills), while nurses placed greater importance on a
patient-centered approach [5]. We aimed to cover as many
aspects of CR in the contents as possible to represent these
findings. We expanded the questions on CR teaching for-
mats to cover a broader range of formats. Furthermore, two
additional assessment methods were added to the respec-
tive questions. Finally, one aspect was added to the content
questions for a train-the-trainer course (see Table 8 in the
Appendix). As a lack of qualified faculty to teach CR was
identified in the study by Kononowicz et al. [10], we added
additional questions on the specific needs for the design of
a CR train-the-trainer course beyond content. Table 8 in the
Appendix shows the adaptations that we made in detail.

We discussed the questions within the interprofessional
DID-ACT project team and adapted them in several itera-
tive cycles until the final versions of the survey question-
naire and the interview guide were obtained and agreed
upon. We tested the pre-final versions with think-alouds
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[21] to ensure that the questions were understandable and
interpreted as intended, which led to a few changes. The
survey questionnaires and interview-guides can be found
at https://did-act.eu/results/ and accessed via links in
table sections D1.1a (survey questions) and D1.1b (inter-
view guides), respectively. Of these questions, we included
only those relevant to the research questions addressed
in this study. The questions included in this study can be
found in the Appendix in Table8.

Survey

Teachers were asked questions about all content areas,
but only the expert subgroup was asked to answer ques-
tions on the current situation regarding the teaching and
assessment of clinical reasoning at their institutions, as
they were considered the best informed group on the
matter. Furthermore, students were not asked ques-
tions on the train-the-trainer course. Using the above-
mentioned procedures, we also hoped to improve the
response rate as longer surveys were found to be associ-
ated with lower response rates [22].

Interviews

We created two different versions of the interview guide,
one for teachers and one for students. The student interview
guide did not contain questions on the current status of clini-
cal reasoning teaching and assessment or questions about
the train-the-trainer course. The interview guides were pre-
pared with detailed instructions to ensure that the interviews
were conducted in a comparable manner at all locations.
By using interviews, we intended to obtain a broad picture
of existing needs. Individual interviews further allowed par-
ticipants to speak their own languages and thus to express
themselves naturally and as precisely as possible.

Reflexivity statement

Seven researchers representing different perspectives and
professions form the study team. MS has been a PhD can-
didate representing the junior researcher perspective, while
also experienced researchers with a broad background in
clinical reasoning and qualitative as well as quantitative
research are part of the team (SD, SH, AK, IH, ME, FW).
ME represents the physiotherapist perspective, SD, SH, and
MS represent the medical perspective. We discussed all
steps of the study in the team and made joint decisions.

Data collection and analysis

Survey

The survey was created using LimeSurvey software
(LimeSurvey GmbH). The survey links were distributed
via e-mail (individual invitations, posts to institutional
mailing lists, newsletters) by the DID-ACT project team
and associate partners (the target groups received specific
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links to the online-survey). The e-mail contained informa-
tion on the project and its goals. By individually contact-
ing persons in the local language, we hoped to increase
the likelihood of participation. The survey was anony-
mous. The data were collected from March to July 2020.

Interviews

Potential interview participants were contacted person-
ally by the DID-ACT project team members in their
respective countries. We used a convenience sampling
approach by personally contacting potential interview
partners in the local language to motivate as many par-
ticipants as possible. With this approach we also hoped
to increase the likelihood of participation. The interviews
were conducted in the local languages also to avoid lan-
guage barriers and were audio-recorded to help with the
analysis and for documentation purposes. Most inter-
views were conducted using online meeting services (e.g.
Skype or Zoom) because of restrictions due to the ongo-
ing coronavirus pandemic that occurred with the start of
data collection at the beginning of the DID-ACT project.
The data were collected from March to July 2020. All
interview partners provided informed consent.

Ethics approval and consent to participate

We asked the Bern Ethics Committee to approve this
multi-institutional study. This type of study was regarded
as exempt from formal ethical approval according to
the regulations of the Bern Ethics Committee (‘Kanton-
ale Ethikkommission Bern; decision Req-2020-00074).
All participants voluntarily participated and provided
informed consent before taking part in this study.

Data analysis

Descriptive analyses were performed using SPSS statistics
software (version 28, 2021). Independent samples t-tests
were computed for comparisons between teachers and stu-
dents. When the variances of the two groups were unequal,
Welch’s test was used. Bonferroni correction of significance
levels was used to counteract alpha error accumulation in
repeated tests. The answers to the free text questions were
screened for recurring themes. There were very few free-
text comments, typically repeating aspects from the closed
questions, hence, no meaningful analysis was possible.
For this reason, the survey comments are mentioned only
where they made a unique contribution to the results.

The interviews were translated into English by the part-
ners. An overarching summarizing qualitative content
analysis [23] of the data was conducted. A summarizing
content analysis is particularly useful when the content
level of the material is of interest. Its goal is to reduce the
material to manageable short texts in a way that retains
the essential meaning [23]. The analysis was conducted
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first by two of the authors of the study (FW, SH) and then
discussed by the entire author team. The analysis was
carried out as an iterative process until a complete con-
sensus was reached within the author team.

The results from the surveys and interviews were com-
pared and are presented together in the results section.
The qualitative data are reported in accordance with
the standards for reporting qualitative research (SRQR,
O’Brien et al. [24]).

Results
Sample
Table 1 shows the professional background and country
of the interviewees and survey samples. The survey was

Table 1 Interview and survey samples. All values are percentages

Interviews Survey
Teachers Students Teachers Students
(n=28) (n=13) (n=112) (n=100)
Background
Medicine 54 92 83 88
Nursing 29 8 7 3
Physiotherapy 7 - 2 6
Occupational Therapy 3 - 2 1
Veterinary Medicine 7 - - -
Other - 6 2
Country
Algeria - - 1 -
Austria - - 1 -
Canada 3 - 2 -
Czechia - - 1 -
China (Hong Kong) - - - 2
Germany 36 62 17 27
Malta - - 1 5
Netherlands - - 3 -
Poland 11 8 15 1
Slovakia - - 1 -
Slovenia 7 22 19 31
Solomon Islands - - 1 -
Sweden 32 - 12 7
Switzerland 11 8 3 27
Tanzania - - 1 -
United States - - 22 -
Year of study - -
Year 1 - - - 16
Year 2 - - - 8
Year 3 - 23 - 14
Year 4 - 15 - 9
Year 5 - 23 - 22
Year 6 - 38 - 22
Year 7 - - - 2
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opened by 857 persons, 212 (25%) of whom answered the
questions included in this study. The expert sub-group of
teachers who answered the questions on the current sta-
tus of clinical reasoning teaching and assessment encom-
passed 45 individuals.

Content of a clinical reasoning curriculum for students

The survey results show that “Gathering, interpret-
ing, and synthesizing patient information’, is currently
most extensively taught, while “Theories of clinical
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reasoning” are rarely taught (see Table 2). In accord-
ance with these findings, “Gathering, interpreting, and
synthesizing patient information” received the highest
mean importance rating for a clinical reasoning curricu-
lum while “Theories of clinical reasoning” received the
lowest importance rating. Full results can be found in
Table 9 in the Appendix.

Teachers and students differed significantly in their
importance ratings of two content areas, “Gathering,
interpreting, and synthesizing patient information”

Table 2 Survey: Importance of current clinical reasoning contents for a longitudinal clinical reasoning curriculum

Questions: In your
curriculum, which of the
following aspects are
taught? / Please rate the
importance of inclusion

of each of the following
aspects in the envisioned
longitudinal curriculum on
clinical reasoning

Teachers

Currently taught to Mean importance rating
a great extent® (%) foraCR curriculum® by

Mean importance rating P
for a CR curriculum®
Total

Mean importance rating
for a CR curriculum® by
Students

1. Gathering, interpreting, 59 6.84
and synthesizing patient
information”

2. Generating differential 53 6.67
diagnoses including defining
and discriminating features

3. Developing a treatment/ 55 6.55
management plan

4. Developing a diagnostic 55 6.53
plan

5. Self-reflection on clini- 25 6.50
cal reasoning performance

and strategies for future

improvement

6. Errors in the clinical reason- 17 6.37
ing process and strategies
to avoid them

7. Developing a problem 33 6.41
formulation/hypothesis

8. Interprofessional aspects 14 6.18
of clinical reasoning

9. Aspects of patient partici- 32 6.17
pation in clinical reasoning
(e.g. shared decision making)

10. Collaborative aspects 14 6.15
of clinical reasoning

11. Strategies to learn clinical 20 6.01
reasoning (e.g. heuristics, rule
out worst case scenario)

12. Theories of clinical 2 5.68
reasoning (e.g. knowledge

encapsulation, illness scripts,

narrative reasoning)

6.48 6.67 .000

6.38 6.53 012

6.30 6.43 032

6.30 6.42 049

6.09 6.30 005

6.09 6.23 048

593 6.18 .000

583 6.01 019

581 6.00 019

5.81 599 016

5.75 5.88 092

521 545 007

™ p-values of the comparisons of the importance ratings between teachers and students

™ Significant difference in importance ratings between teachers and students (p <.001). The alpha level for significance was adjusted for multiple testing according

to Bonferroni, resulting in a significance level of .0042

@ Full scale: To a great extent; To some extent; A little; Not at all

bScale: 7 =Very important; 6 =Important; 5=Somewhat important; 4 = Neutral; 3 =Rather unimportant; 2=Unimportant; 1 =Very unimportant



Wagner et al. BMC Medical Education (2024) 24:622

(£(148.32)=4.294, p<0.001, d=0.609) and “Develop-
ing a problem formulation/hypothesis” (£(202)=4.006,
p<0.001, d=0.561), with teachers assigning greater
importance to both of these content areas.

The results from the interviews are in line with those
from the survey. Details can be found in Table 12 in the
Appendix.

Clinical reasoning teaching methods

The survey participants reported that, most often, case-
based learning is currently applied in the teaching of clin-
ical reasoning (CR). This format was also rated as most
important for teaching CR (see Table 3). Full results can
be found in Table 10 in the Appendix.

Teachers and students differed significantly in their
importance ratings of Team-based learning (£(202)=3.079,
p=0.002, d=0.431), with teachers assigning greater
importance to this teaching format.

Overall, the interviewees provided very similar judge-
ments to the survey participants. Next to the teaching
formats shown in Table 3, some of them would employ
blended learning, and clinical teaching formats such as
bedside teaching and internships were also mentioned.
Details can be found in the Appendix in Table 13. In
addition to the importance of each individual teaching
format, it was also argued that all of the formats can
be useful because they all are meant to reach different
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objectives and that there is not one single best format
for teaching CR.

Start of clinical reasoning teaching in curricula

Most teachers (52.5%) reported that currently, the
teaching of clinical reasoning (CR) starts in the first
year of study. Most often (46.4%) the participants also
chose the first study year as the optimal year for starting
the teaching CR. In accordance with the survey results,
the interviewees also advocated for an early start of the
teaching of CR. Some interview participants who advo-
cated for a later start of CR teaching suggested that the
students first need a solid knowledge base and that once
the clinical/practical education starts, explicit teaching
of CR should begin.

Assessment of clinical reasoning
The survey results suggest that currently written tests or
clinical examinations are most often used, while Virtual
Patients are used least often (see Table 4). Despite written
tests being the most common current assessment format,
they received the lowest importance rating for a future
longitudinal CR curriculum. Full results can be found in
Table 11 in the Appendix.

Teachers and students differed significantly in their
importance ratings of clinical examinations (#(161.81)
= 2.854, p = 0.005, d = 0.413) and workplace-based

Table 3 Survey: Importance of current clinical reasoning teaching formats for a longitudinal clinical reasoning curriculum

Questions: How is clinical

reasoning taught in your a great extent?

Currently usedto Mean importance rating
for a CR curriculum® by

K

Mean importance rating P

Mean importance rating
for a CR curriculum®

for a CR curriculum® by

curriculum in sessions with (%) Teachers Students Total

a main focus on clinical

reasoning? / Please rate the

importance of inclusion

of each of the following

formats in the envisioned

longitudinal curriculum on

clinical reasoning

1. Case-based Learning 44 6.55 6.41 6.48 225
2.Human simulated patients 26 6.07 6.09 6.08 891
3.Team-based Learning”™ 17 6.19 572 5.96 002
4. Problem-based Learning 26 597 592 5.95 758
(PBL)

5. High-fidelity simulation 7 5.77 5.68 5.73 618
(mannequins)

6. Virtual Patients (interactive 7 5.75 541 559 057
online cases)

7. Lectures 16 493 535 5.14 034

™ p-values of the comparisons of the importance ratings between teachers and students

P

to Bonferroni, resulting in a significance level of .007

@ Full scale: To a great extent; To some extent; A little; Not at all

Significant difference in importance ratings between teachers and students (p <.001). The alpha level for significance was adjusted for multiple testing according

bScale: 7 =Very important; 6 =Important; 5=Somewhat important; 4 = Neutral; 3 =Rather unimportant; 2=Unimportant; 1 =Very unimportant
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Table 4 Survey: Importance of current clinical reasoning assessment formats for a longitudinal clinical reasoning curriculum

Questions: How is clinical
reasoning assessed in your  a great extent®
curriculum? / Which of (%)

these assessment formats

should be implemented in

the envisioned longitudinal

curriculum on clinical

reasoning?

Teachers

Currently usedto Mean importance rating
for a CR curriculum® by

Kk

Mean importance rating P
for a CR curriculum®
Total

Mean importance rating
for a CR curriculum® by
Students

1. Clinical examinations (e.g. 38 6.52
Objective Structured Clinical
Examination or other practical

prr e

examinations)

2. Workplace-based assess- 18 6.27
ments (e.g. Mini-CEX, summa-

tive approach)””

3. Oral examination 20 5.80

4. Assessment using virtual 15 5.82
patients

5. Written test (e.g. multiple 48 530
choice questions, key feature

approach, script concordance

tests)

6.19 6.36 005

5.88 6.08 009

5.71 575 611
5.60 571 203

" p-values of the comparisons of the importance ratings between teachers and students

P

to Bonferroni, resulting in a significance level of .01

2 Full scale: To a great extent; To some extent; A little; Not at all

Significant difference in importance ratings between teachers and students (p <.001). The alpha level for significance was adjusted for multiple testing according

bScale: 7 =Very important; 6 =Important; 5=Somewhat important; 4 = Neutral; 3 =Rather unimportant; 2=Unimportant; 1 =Very unimportant

assessments (£(185)=2.640, p=0.009, d=0.386) with
teachers assigning greater importance to both of these
assessment formats.

The interviewees also placed importance on all assess-
ment methods but found it difficult to assess CR with
written assessment methods. The students seemed to
associate clinical examinations more with practical skills
than with CR. Details can be found in the Appendix in
Table 14. Two of the interview participants mentioned
that CR is currently not assessed at their institutions, and
one person mentioned that students are asked to self-
reflect on their interactions with patients and on poten-
tial improvements.

Train-the-trainer course
The following sections highlight the results from the needs
analysis regarding a train-the-trainer (TTT-) course. The
questions presented here were posed only to the teachers.
Most survey participants reported that there is cur-
rently no TTT- course on clinical reasoning at their
institution but that they think such a course is necessary
(see Table 5). The same was also true for the interview-
ees (no TTT- course on clinical reasoning existing but
need for one).
In the interviews, 22 participants (78.6%) answered
that a TTT-course is necessary for healthcare educators,

Table 5 Survey: Existence and perceived necessity of a clinical
reasoning train-the-trainer course

Do you have a train-
the-trainer course on
clinical reasoning at your
institution? (%)

Do you think the DID-ACT
train-the-trainer course is
necessary for healthcare
educators at your
institution? (%)

Yes 18 78
No 68 4
Don'tknow 14 18

two participants answered that no such course was nec-
essary, and two other participants were undecided about
its necessity. At none of the institutions represented by
the interviewees, a TTT-course for teaching clinical rea-
soning exists.

When asked what the best format for a clinical rea-
soning TTT- course would be (single answer ques-
tion), the majority of the survey participants favored a
blended learning / flipped classroom approach, a com-
bination of e-learning and face-to-face meetings. (see
Table 6).

In the survey comments it was noted that blended-
learning encompasses the benefits of both self-directed
learning and discussion/learning from others. It would
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Table 6 Best format for a train-the-trainer course informed by interviews and survey
Format Summary of interview comments % Survey

Blended learning/flipped classroom approach
(combination of e-learning and face-to-face
meetings)

Series of face-to-face meetings

The interviewees think that blended learning would work well. Also, learning together 57
in an interprofessional setting could be beneficial for the teachers and it could allow
for them to experience the methods they may later use themselves

The interviewees argued that this would need to be reasonably planned regard- 29

ing the time that teachers can invest

E-learning course
One time face-to-face meeting

There may not be enough motivation from the teachers for this to work well 9
The interviewees argued that a single meeting would not be enough for this purpose 3

further allow teachers to gather knowledge about CR
first in an online learning phase where they can take
the time they need before coming to a face-to-face
meeting.

The interviewees also found a blended-learning approach
particularly suitable for a TTT-course. An e-learning
course only was seen as more critical because teachers may
lack motivation to participate in an online-only setting,
while a one-time face-to-face meeting would not provide
enough time. In some interviews, it was emphasized that
teachers should experience themselves what they are sup-
posed to teach to the students and also that the trainers for
the teachers need to have solid education and knowledge
on clinical reasoning.

Table 7 shows the importance ratings of potential
content of a TTT-course generated from the survey. To

elaborate on this content, comments by the interviewees
were added. On average, all content was seen as (some-
what) important with teaching methods on the ward and/
or clinic receiving the highest ratings. Some interview-
ees also mentioned the importance of interprofessional
aspects and interdisciplinary understanding of CR. In the
survey comments, some participants further expressed
their interest in such a course.

Finally, the interviewees were asked about the ideal
length of a clinical reasoning TTT-course. The answers
varied greatly from 2-3 hours to a two-year educational
program, with a tendency toward 1-2 days. Several
interviewees commented that the time teachers are able
to spend on a TTT-course is limited. This should be con-
sidered in the planning of such a course to make partici-
pation feasible for teachers.

Table 7 Importance ratings of possible TTT-course content from the survey and comments from the interviews

Content Summary of interview comments Mean importance rating for
a future CR train-the-trainer
course?

1. Teaching methods on the wards and/or clinic Teachers should have a large toolkit to select the most 6.55

suitable methods from

2. Clinical reasoning strategies Experienced teachers are often not aware of their reason-  6.48

ing, so this is also important for teachers

3. Common errors in the clinical reasoning process No comments were made 6.42

4. Strategies on how to avoid common errors and biases  The interviewees mentioned specifically also the lack 6.41

in the clinical reasoning process of error culture at their institutions

5.Teaching methods for face-to-face courses (e.g., semi- No comments were made 6.41

nars, problem-based learning courses, lectures)

6. Assessment methods of clinical reasoning Assessment methods are seen as important by the inter-  6.37

viewees so that teachers can determine if their teaching
was effective

7.Technology-enhanced methods (such as virtual The interviewees see this as useful but also somewhat 6.13

patients, e-learning, etc.) problematic because of a lack of needed infrastructure

for such methods at some institutions

8.Blended learning / Flipped (inverted) classroom meth-  No comments were made 6.02

odology

9. Theory on clinical reasoning The interviewees find it important, teachers should know 582

the theory, but it should also be related to practice

10. Literature on clinical reasoning The interviewees also see literature as less important 573

for this purpose and should be integrated to a minimal
extent

? Note: Scale: 7 =Very important; 6 =Important; 5=Somewhat important; 4 =Neutral; 3=Rather unimportant; 2= Unimportant; 1 =Very unimportant
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Discussion

In this study, we investigated the current status of and sug-
gestions for teaching and assessment of clinical reasoning
(CR) in a longitudinal curriculum as well as suggestions
for a train-the-trainer (TTT-) course for CR. Teachers and
students were invited to participate in online-surveys as
well as semi-structured interviews to derive answers to our
research questions. Regarding the contents of a CR curric-
ulum for students, the results of the surveys and interviews
were comparable and favoured content such as gathering,
interpreting, and synthesizing patient information, gener-
ating differential diagnoses, and developing a diagnostic
and a treatment plan. In the interviews, high importance
was additionally placed on collaborative and interprofes-
sional aspects of CR. Case-based learning and simulations
were seen as the most useful methods for teaching CR,
and clinical and oral examinations were favoured for the
assessment of CR. The preferred format for a TTT-course
was blended learning. In terms of course content, teach-
ing and assessment methods for CR were emphasized. In
addition to research from the North American region [11],
this study provides results from predominantly European
countries that support the existing findings.

Content of a clinical reasoning curriculum
Our results revealed that there are still aspects of clinical
reasoning (CR), such as “Errors in the clinical reasoning
process and strategies to avoid them” or “Interprofessional
aspects of CR” that are rarely taught despite their high
importance, corroborating the findings of Kononowicz et al.
[10]. According to the interviewees, students should have
basic knowledge of CR before they are taught about errors
in the CR process and strategies to avoid them. The lack of
teaching of errors in CR may also stem from a lack of insti-
tutional culture regarding how to manage failures in a con-
structive way (e.g. [16, 25]), making it difficult to explicitly
address errors and strategies to avoid them. Although highly
relevant in the everyday practice of healthcare professions
and underpinned by CR theoretical frameworks (e.g., dis-
tributed cognition [26]), interprofessional and collaborative
aspects of CR are currently rarely considered in the teaching
of CR. The interviews suggested that hierarchical distance
and cultural barriers may contribute to this finding. Sudacka
et al. [16] also reported cultural barriers as one reason for
a lack of CR teaching. Generally, the interviewees seemed
to place greater importance on interprofessional and col-
laborative aspects than did the survey-participants This may
have been due to differences in the professions represented
in the two modalities (e.g., a greater percentage of nurses
among the interview participants, who tend to define CR
more broadly than physicians [5]).

“Self-reflection on clinical reasoning performance
and strategies for future improvement’, “Developing
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a problem formulation/hypothesis” and “Aspects of
patient-participation in CR” were rated as important
but are currently rarely taught, a finding not previously
reported. The aspect “Self-reflection on clinical reason-
ing performance and strategies for future improvement’,
received high importance ratings, but only 25% of the
survey-participants answered that it is currently taught
to a great extent. The interviewees agreed that self-
reflection is important and added that ideally, it should
be guided by specific questions. Ogdie et al. [27] found
that reflective writing exercises helped students identify
errors in their reasoning and biases that contributed to
these errors.

“Gathering, interpreting, and synthesizing patient
information” and “Developing a problem formulation/
hypothesis” were rated significantly more important by
teachers than by students. It appears that students may
be less aware yet of the importance of gathering, inter-
preting, and synthesizing patient information in the clini-
cal reasoning process. There was some indication in the
interviews that the students may not have had enough
experience yet with “Developing a problem formulation/
hypothesis” or associate this aspect with research, possi-
bly contributing to the observed difference.

Overall, our results on the contents of a CR curricu-
lum suggest that all content is important and should be
included in a CR curriculum, starting with basic theo-
retical knowledge and data gathering to more advanced
aspects such as errors in CR and collaboration. Two other
recent surveys conducted in the United States among
pre-clerkship clinical skills course directors [12] and
members of clerkship organizations [13] came to similar
conclusions regarding the inclusion of clinical reasoning
content at various stages of medical curricula. How to fit
the content into already dense study programs, however,
can still be a challenge [16].

Clinical reasoning teaching methods

In addition to case-based learning and clinical teaching,
human simulated patients and Team-based learning also
received high importance ratings for teaching clinical
reasoning (CR), a finding not previously reported. Lec-
tures, on the other hand, are seen as the least important
to teach CR (see also Kononowicz et al. [10]), as they
mainly deliver factual knowledge according to the inter-
viewees. High-fidelity simulations (mannequins) and
Virtual Patients (VPs) are rarely used to teach CR at the
moment and are rated less important compared to other
teaching formats. Some interviewees see high-fidelity
simulations as more useful for teaching practical skills.
The lower importance rating of VPs was surprising given
that this format is case-based, provides a safe environ-
ment for learning, and is described in the literature as
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a well-suited tool for teaching CR [28, 29]. Considering
that VPs seemed to be used less often at the institutions
involved in this study, the lack of experience with this
format may have led to this result.

Teachers rated Team-based learning as significantly
more important for teaching clinical reasoning than stu-
dents. In the interviews, many students seemed not to be
familiar with Team-based learning, possibly explaining the
lower ratings the students gave this format in the survey.

Taken together, our results suggest that there is not one
best format for teaching all aspects of clinical reasoning
but rather that the use of all teaching formats is justified
depending on the specific content to be taught and goals
to be achieved. However, there was agreement that a safe
learning environment where no patients can be harmed
is preferred for teaching clinical reasoning, and that dis-
cussions should be possible.

There was wide agreement that clinical reasoning (CR)
teaching should start in the first year of study in the cur-
riculum. However, a few participants of this study argued
that students first need to develop some general knowl-
edge before CR is taught. Rencic et al. [11] reported that
according to internal medicine clerkship directors, CR
should be taught throughout all years of medical school,
with a particular focus during the clinical teaching years.
A similar remark was made by participants in a survey
among pre-clerkship clinical skills course directors by
Gupta et al. [12] where the current structure of some
curricula (e.g. late introduction of the pathophysiology)
was regarded as a barrier to introducing CR from the first
year of study on [12].

Assessment of clinical reasoning

Our results show that the most important format for
assessing clinical reasoning (CR) that is also currently
used to the greatest extent are clinical examinations (e.g.
OSCE), consistent with Kononowicz et al. [10]. The inter-
viewees emphasized that CR should ideally be assessed
in a conversation or discussion where the learners can
explain their reasoning. Given this argument, all assess-
ment formats enabling a conversation are suitable for
assessing CR. This is reflected in our survey results, where
assessment formats that allow for a discussion with the
learner received the most favourable importance ratings,
including oral examinations. In agreement with Konono-
wicz et al. [10], we also found that written tests are cur-
rently used most often to assess CR but are rated as least
important and suitable only for the assessment of some
aspects of CR. Daniel et al. [3] argued that written exams
such as MCQs, where correct answers have to be selected
from a list of choices, are not the best representation of
real practical CR ability. Thus, there still seems to be
potential for improvement in the way CR is assessed.
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Teachers rated clinical examinations and workplace-
based assessments significantly higher than students.
Based on the interviews, the students seemed to associ-
ate clinical examinations such as OSCEs more with a
focus on practical skills than CR, potentially explaining
their lower ratings of this format.

What a clinical reasoning train-the-trainer course should
look like

Our results show a clear need for a clinical reasoning
(CR) train-the-trainer course (see also Singh et al. [15]),
which currently does not exist at most institutions repre-
sented in this study, corroborating findings by Konono-
wicz et al. [10]. A lack of adequately trained teachers is a
common barrier to the introduction of CR content into
curricula [12, 16]. According to our results such a course
should follow a blended learning/flipped classroom
approach or consist of a series of face-to-face meetings.
A blended-learning course would combine the benefits of
both self-directed learning and the possibility for trainers
to discuss with and learn from their peers, which could
also increase their motivation to participate in such a
course. An e-learning only course or a one-time face-to-
face meeting were considered insufficient. The contents
“Clinical reasoning strategies” and “Common errors in
the clinical reasoning process” were given greater impor-
tance for the trainer-curriculum than for the students-
curriculum, possibly reflecting higher expectations of
trainers as “CR experts” compared with students. There
was some agreement in the interviews that ideally, the
course should not be too time-consuming, with partici-
pants tending towards an overall duration of 1-2 days,
considering that most teachers usually have many duties
and may not be able or willing to attend the course if it
were too long. Lack of time was also identified as a bar-
rier to attending teacher training [12, 13, 16].

Strengths and limitations
The strengths of this study include its international and
interprofessional participants. Furthermore, we explic-
itly included teachers and students as target groups in
the same study, which enables a comparison of different
perspectives. Members of the target groups not only par-
ticipated in a survey but were also interviewed to gain in-
depth knowledge. A distinct strength of this study is its
mixed-methods design. The two data collection methods
employed in parallel provided convergent results, with
responses from the web survey indicating global needs
and semi-structured interviews contributing to a deeper
understanding of the stakeholder groups’ nuanced expec-
tations and perspectives on CR education.

This study is limited in that most answers came
from physicians, making the results potentially less
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generalizable to other professions. Furthermore, there
were participants from a great variety of countries, with
some countries overrepresented. Because of the way the
survey-invitations were distributed, the exact number of
recipients is unknown, making it impossible to compute
an exact response rate. Also, the response rate of the sur-
vey was rather low for individuals who opened the survey.
Because the survey was anonymous, it cannot completely
be ruled out that some individuals participated in both
interviews and survey. Finally, there could have been
some language issues in the interview analysis, as the data
were translated to English at the local partner institutions
before they were submitted for further analysis.

Conclusion

Our study provides evidence of an existing need for
explicit clinical reasoning (CR) longitudinal teach-
ing and dedicated CR teacher training. More spe-
cifically, there are aspects of CR that are rarely taught
that our participants believe should be given prior-
ity, such as self-reflection on clinical reasoning per-
formance and strategies for future improvement and
aspects of patient participation in CR that have not
been previously reported. Case-based learning and
clinical teaching methods were again identified as the
most important formats for teaching CR, while lec-
tures were considered relevant only for certain aspects
of CR. To assess CR, students should have to explain
their reasoning, and assessment formats should be cho-
sen accordingly. There was also still a clear need for a
CR train-the-trainer course. In addition to existing
research, our results show that such a course should
ideally have a blended-learning format and should not
be too time-consuming. The most important contents
of the train-the-trainer course were confirmed to be
teaching methods, CR strategies, and strategies to
avoid errors in the CR process. Examples exist for what
a longitudinal CR curriculum for students and a corre-
sponding train-the-trainer course could look like and
how these components could be integrated into exist-
ing curricula (e.g. DID-ACT curriculum [20], https://
did-act.eu/integration-guide/ or the described curricu-
lum of Singh et al. [15]). Further research should focus
on whether and to what extent the intended outcomes
of such a curriculum are actually reached, including the
potential impact on patient care.
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Appendix

Table 8 Questions in the surveys and interviews

Question Surveys Interviews

Demographics

In which country do you work/study? X X
What educational programme do you relate X X
mostly to?

Student’s Curriculum

Please rate the importance of inclusion of each  x X
of the following aspects in the envisioned longi-
tudinal curriculum on clinical reasoning®

1. Gathering, interpreting, and synthesizing
patient information

2. Generating differential diagnoses includ-
ing defining and discriminating features

3. Developing a diagnostic plan
4. Developing a treatment/management plan

5. Developing a problem formulation/
hypothesis

6. Errors in the clinical reasoning process
and strategies to avoid them

7. Self-reflection on clinical reasoning perfor-
mance and strategies for future improvement

8. Theories of clinical reasoning (e.g. knowledge
encapsulation, illness scripts, narrative reasoning)

9. Strategies to learn clinical reasoning (e.g.
heuristics, rule out worst case scenario)

10. Collaborative aspects of clinical reasoning
11. Interprofessional aspects of clinical reasoning

12. Aspects of patient participation in clinical
reasoning (e.g. shared decision making)

Please rate the importance of inclusion of each X X
of the following formats in the envisioned longi-
tudinal curriculum on clinical reasoning

1. Lectures

2. Problem Based Learning (PBL)

3. Case-based Learning

4.Team-based Learning

5. Virtual Patients (interactive online cases)
6. High-fidelity simulation (mannequins)
7. Human simulated patients
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Question Surveys Interviews Question Surveys Interviews
From which study year on should clinical reason-  x X How is clinical reasoning TAUGHT in your cur- X X
ing be taught in the envisioned longitudinal riculum (i.e. overall programme, not a particular
curriculum on clinical reasoning? course or clerkship you might be oversee-
1.Year 1 ing) in sessions with a main focus on clinical
reasoning?”
2.Year 2
1. Lectures
3.Year 3 .
2. Problem Based Learning (PBL)
4. Year 4 .
3. Case-based Learning
5.Year 5 i
4. Team-based Learning
6.Year 6 : ) ) . )
5. Virtual Patients (interactive online cases)
Assessment format X o . .
) 6. High-fidelity simulation (mannequins)
Which of these assessment formats should be X X . .
implemented in the envisioned longitudinal cur- 7. Human simulated patients
riculum on clinical reasoning?? From which study year on is clinical reasoning X X
1. Written test (e.g. multiple choice questions, key taught at your institution?
feature approach, script concordance tests) 1.Year 1
2. Oral examination 2.Year 2
3. Assessment using virtual patients 3.Year 3
4. Clinical examinations (e.g. OSCE or other prac- 4.Year 4
tical examinations) 5 Year 5
5. Workplace-based assessments (e.g. MiniCEX, 6.Year 6

summative approach) o ) )
o ) . How is clinical reasoning ASSESSED in your X X
Present clinical reasoning curriculum curriculum?®
In your curriculum (i.e. overall programme, X X
not a particular course or clerkship you might be

overseeing), which of the following aspects are

1. Written test (e.g. multiple choice questions, key
feature approach, script concordance tests)

taught and assessed?” 2. Oral examination

1. Gathering, interpreting, and synthesizing 3. Assessment using virtual patients

patient information 4. Clinical examinations (e.g. OSCE or other prac-

2. Generating differential diagnoses includ- tical examinations)

ing defining and discriminating features 5. Workplace-based assessments (e.g. MiniCEX,

3. Developing a diagnostic plan summative approach)

4. Developing a treatment/management plan Do you have a train-the-trainer course on clinical ~ x X
. . reasoning at your institution?

5. Developing a problem formulation/

hypothesis 1.Yes

6. Errors in the clinical reasoning process 2.No

and strategies to avoid them 3.1don't know

7. Self-reflection on clinical reasoning perfor- If yes, please describe:

mance and strategies for future improvement Train-the-trainer curriculum

8. Theories of clinical reasoning (e.g. knowledge

e > - : Do you think the DID-ACT train-the-trainer X X
encapsulation, iliness scripts, narrative reasoning) course is necessary for healthcare educators
9. Strategies to learn clinical reasoning (e.g. at your institution?
heuristics, rule out worst case scenario) 1.Yes
10. Collaborative aspects of clinical reasoning 5 No

11. Interprofessional aspects of clinical reasoning 31 don't know

12. Aspects of patient participation in clinical
reasoning (e.g. shared decision making)
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Question Surveys Interviews

What should the DID-ACT train-the-trainer X X
course on clinical reasoning cover?®

1. Literature on clinical reasoning
2.Theory on clinical reasoning
3. Clinical reasoning strategies

4. Common errors in the clinical reasoning
process

5. Strategies on how to avoid common errors
and biases in clinical reasoning process

6. Teaching methods on the wards and/or clinic

7.Teaching methods for face-to-face courses
(e.g. seminars, problem-based learning courses,
lectures)

8. Technology-enhanced methods (such as vir-
tual patients, e-learning

9. Blended learning / Flipped (inverted) class-
room methodology

10. Assessment methods of clinical reasoning

In your opinion, what is the best format X X
for the DID-ACT train the trainer course?

1. One time face-to-face meeting
2. Series of face-to-face meetings
3. E-learning course

4. Blended learning/flipped classroom approach
(combination of e-learning and face-to-face
meetings)

Why do you suggest the format above for the X X
train-the-trainer course? Please explain

How much time (e.g. days/hours) would you be X
willing to spend on a train-the-trainer course?

Do you have further suggestions for the DID-ACT  x X
train-the-trainer course?

?Scale: 1 =Very important; 2=Important; 3=Somewhat important; 4=Neutral;
5=Rather unimportant; 6 = Unimportant; 7=Very unimportant; 8=1 don’t know
bScale: 1=Toa great extent; 2=To some extent; 3=A little; 4=Not at all;
5=Idon’t know; Bold are aspects that were added/adapted in comparison to
Kononowicz et al.[10]

Table 9 Survey: Contents that are currently being taught

Question: In your Toa Tosome Alittle (%) Notatall
curriculum, which of  great extent (%)
the following aspects extent (%)

are taught? (%)

Gathering, interpret- 59.1 34.1 6.8 -
ing, and synthesizing

patient information

Developing a treat- 545 364 9.1 -
ment/management

plan

Developing a diagnos- ~ 54.5 34.1 9.1 23
tic plan

Generating differential ~ 53.3 378 89 -

diagnoses includ-

ing defining and dis-

criminating features

Developing a problem 333 444 200 2.2
formulation/hypothesis

Question: In your Toa Tosome Alittle (%) Notatall
curriculum, which of  great extent (%)

the following aspects extent (%)

are taught? (%)

Aspects of patient 318 40.9 205 6.8
participation in clinical

reasoning (e.g. shared

decision making)

Self-reflection on clini- ~ 25.0 30.0 275 17.5
cal reasoning perfor-

mance and strategies

for future improvement

Strategies to learn clini-  19.5 317 341 14.6
cal reasoning (e.g. heu-

ristics, rule out worst

case scenario)

Errors in the clinical 16.7 40.5 238 19.0
reasoning process

and strategies to avoid

them

Interprofessional 14.0 372 326 16.3
aspects of clinical

reasoning

Collaborative aspects 14.0 349 372 14.0
of clinical reasoning

Theories of clinical rea- 2.3 39.8 372 209
soning (e.g. knowledge

encapsulation, illness

scripts, narrative reason-

ing)

7 =Very important; 6 =Important; 5= Somewhat important; 4= Neutral;
3=Rather unimportant; 2=Unimportant; 1 =Very unimportant

Table 10 Survey: Current teaching formats of clinical reasoning

Question: How is Toa Tosome Alittle (%) Notatall
clinical reasoning great extent (%)
taught in your extent (%)

curriculum in sessions (%)

with a main focus on

clinical reasoning?

Case-based Learning 444 378 17.8 -
Problem Based Learning 26.2 40.5 7.1 26.2
(PBL)

Human simulated 256 372 209 16.3
patients

Team-based Learning 16.7 500 238 9.5
Lectures 159 29.5 455 9.1
Virtual Patients (interac- 7.3 439 26.8 220
tive online cases)

High-fidelity simulation 7.3 36.6 36.6 19.5

(mannequins)

7 =Very important; 6 =Important; 5= Somewhat important; 4= Neutral;
3=Rather unimportant; 2= Unimportant; 1 =Very unimportant
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Table 11 Survey: Current assessment formats

reasoning

(2024) 24:622

of clinical

Question:
How is clinical
reasoning
assessed

in your
curriculum in
sessions with
a main focus
on clinical
reasoning?

(%)

Current:Toa Tosome
great extent extent

(%)

Alittle Notatall
(%) (%)

Clinical exami- ~ 37.5
nations (e.g.

OSCE or other
practical exami-

nations)

Workplace- 17.5
based

assessments

(e.g. Mini-CEX,
summative

approach)

Oral examina-  20.0
tion
Assessment 154
using virtual

patients

Written test (e.g. 47.5
multiple choice
questions,

key feature

approach, script
concordance

tests)

475

200

15.0 27.5

282

12.5 7.5

7 =Very important; 6 =Important; 5=Somewhat important; 4 = Neutral;
3 =Rather unimportant; 2=Unimportant; 1 =Very unimportant

Table 12 Interviews: Current clinical reasoning contents and

their importance for a future longitudinal curriculum

Current content
areas

Summary of
comments by
teachers on future
use

Summary of
comments by
students on future
use

Gathering, interpret-
ing, and synthesizing
patient information

- Dealing with infor-

mation sources

Generating differential
diagnoses includ-

ing defining and dis-
criminating features

Is seen as an impor-
tant aspect. It is often
mentioned in relation
to history taking

and seen as the foun-
dation and a key ele-
ment in the reasoning
process

Is seen as an impor-
tant ability for the stu-
dents to develop

Is seen as the important
basis of the CR process,
which influences all
the following steps

Important aspect they
associate with the han-
dling of data
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Current content
areas

Summary of
comments by
teachers on future
use

Summary of
comments by
students on future
use

Developing a treat-
ment/management
plan

Developing a diag-
nostic plan

Self-reflection on clini-
cal reasoning perfor-
mance and strategies
for future improve-
ment

- Quality/evaluation

of clinical reasoning

Errors in the clinical
reasoning process
and strategies

to avoid them

Developing a problem
formulation/hypoth-
esis

Interprofessional
aspects of clinical
reasoning

- Interprofessional
communication

Important part

of the process

that can be difficult
for the students. Man-
agement after hospi-
tal discharge should
also be covered.
Furthermore, this
aspect is seen as field-
specific

This aspect is seen
as rather important

Self-reflection on clin-
ical reasoning perfor-
mance and strategies
for future improve-
ment are important
to consider

Errors and how to
avoid them

is an important

and central aspect
that, however,

should be taught
after the students
already have gathered
basic knowledge

on clinical reasoning

Important part
of the process

Very important

and multifaceted
aspect. Communica-
tion, clarification

of roles, knowing
when it is necessary
to consult with other
professions, profes-
sional identity,

and the chance

to learn from each
other were men-
tioned. Could be
taught with inter-
professional cases.
But not everything
should be taught

to all professions

at once. Further,
there still exists

a hierarchical distance
between professions.
Cultural change

is needed which may
be difficult to bring
about

Important, e.g. forward
planning

A clear plan what

has to be done, a struc-
tured procedure, is seen
as important

Important, also for the
learning process. The
self-reflection should
be guided, for example
with specific questions

Very important and rel-
evant aspect. The role
of communication

in errors is especially
emphasized

The students’ opinions
are rather divided
regarding this aspect.
One person associates
it more with research

Important aspect
that should be more
emphasized
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Current content Summary of Summary of
areas comments by comments by

teachers on future
use

students on future
use

Aspects of patient
participation in clinical
reasoning (e.g. shared
decision making)

Collaborative aspects
of clinical reasoning

Strategies to learn
clinical reasoning
(e.g. heuristics, rule
out worst case sce-
nario,...)

Theories of clinical
reasoning (e.g. knowl-
edge encapsulation,
illness scripts, narra-
tive reasoning ...)

- Systematic approach
to clinical reasoning

- Metacognitive deci-
sion making

- Situational thinking

Generally seen

as important. Some
interview par-
ticipants question
whether the patient
can/should be part
of the clinical reason-
ing process. One per-
son actively advises
against teaching

this aspect as a part
of CR. Some other
participants mention
that shared decision
making is not part
of CR

Collaboration is seen
as an important
aspect. Especially
communication

and shared decision-
making are empha-
sized

The teachers found
this aspect somewhat
important. Only
heuristics have been
mentioned twice

in relation with this
aspect

Is also mostly seen
as a relevant aspect.
An understand-

ing of what clinical
reasoning is should
be established,

but with practice-
orientation

Important aspect,
the patient should be
included according
to the students

Important, especially
regarding shared
decision-making

The students'thoughts
on this aspect differ
greatly. No facet

has been mentioned
more than once

Do not put too much
emphasis on theories
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Table 13 Interviews: Importance of current clinical reasoning
teaching formats for a future longitudinal clinical reasoning

curriculum

Current formats

Summary of
comments by
teachers on future
use

Summary of
comments by
students on future
use

Clinical teaching

- Bedside-teaching
- Clinical work

- Internships

Case-based learning
(CBL)

Human simulated
patients

Team-based learning

Teaching in real clini-
cal settings is seen

as very important.
This can be a very
insightful experience
for learners but needs
to be well supervised
and the teach-

ers should be

good examples.

It could also be
helpful to learn
about the per-
spectives of other
professions. The

CR process should
ideally be discussed
with the supervisor(s)

Very important format
for the teaching

of clinical reason-

ing. Multiple cases

of varying complex-
ity, where students
have to think

about the case more,
should be used

over time

Generally seen
as an important
format

Important format
that allows for dis-
cussions and could
also be used

for teaching of inter-
professional aspects
of clinical reasoning

The students did
not mention clinical
teaching formats

Suitable format

for teaching of clini-
cal reasoning. Could
also be used for inter-
professional learning

Important/ useful for-
mat, but the SPs must
be well trained. Some
students also men-
tioned that this
format is less useful
because they know
that the patients are
not real

Some students did

not know the format.
However, most of them
can imagine it to be
suitable for the teach-
ing of clinical reasoning




Wagner et al. BMC Medical Education

(2024) 24:622

Page 16 of 17

Current formats

Summary of
comments by
teachers on future
use

Summary of
comments by
students on future
use

Current formats

Summary of
comments by
teachers on future
use

Summary of
comments by
students on future
use

Problem-based learn-
ing (PBL)

High-fidelity simula-
tion (mannequins)

Virtual Patients (inter-
active online cases)

Lectures / Seminars

Blended learning

Important format
for the teaching
of CRas it allows
for a guided, safe
environment

for learning CR

The opinions are
more divided regard-
ing this format.
Some see it as useful
for advanced stu-
dents, but also high
preparatory effort

is mentioned

Future-oriented/
important

in the future,

also more complex
scenarios can be dis-
played. Could be used
to prepare students
for clinical work

Lectures are impor-
tant to establish

a knowledge base
and to show relations.
Lectures could e.g.
be enriched by video
examples

This could be

for example combina-
tions of lectures

and Virtual Patients
or of TBL and Virtual
Patients

Very suitable format
for teaching CR, but it
should be more

than knowledge trans-
fer / theory

Useful, but also a few
critical aspects are
mentioned like less pro-
cess-orientation, more
for practical skills

Very useful format
to try things out with-
out harm

Limited use,
only for basic, factual
knowledge

The students did
not mention blended
learning

Table 14 Interviews:

curriculum

Importance of current clinical reasoning
assessment formats for a future longitudinal clinical reasoning

Current formats

Summary of
comments by
teachers on future
use

Summary of
comments by
students on future
use

Clinical examina-
tions (e.g. Objective
Structured Clinical
Examination or other
practical examina-
tions)

- During rounds

Suitable format. There
should be a conversa-
tion or discussion

so that the students
have to explain their
reasoning. However,
there is also the
question of suitable,
objective evaluation
criteria / dependence
on the examiners’
perception

More suitable for test-
ing clinical skills,

only some stu-

dents find it useful
for the assessment

of CR

Workplace-based
assessments (WBA)

- Formative assess-
ment

- MiniCEX

- Practical assessment
- Patient care

Oral examinations

Assessment using
Virtual Patients (VPs)

Written tests

- Multiple Choice-
single best answer
questions

- Written case reflec-
tion

- Progress Test

- Script concordance
test

Also in the context
of WBAs, students
can be well ques-
tioned about their
CR, but according

to some it should
rather be used
towards the end

of the formal training
of the students

There should be

a conversation or dis-
cussion in assessing
CR.The students
should explain their
reasoning. Examiners
should be trained

VPs allow for objec-
tivity and stand-
ardization, however,
the teachers differ
in their opinions
whether they would
be useful for assess-
ment

Suitable format

for some aspects

of CR. Less prepara-
tory effort needed
than for other formats
and also less for eval-
uating the results

Very suitable

for the assessment

of clinical reasoning
because it is the closest
to reality

The students’opinions
were rather divided
regarding oral exams
with some question-
ing their objectiv-

ity and some fear

that only factual knowl-
edge would be tested.
The examiners should
be trained and ideally,
feedback should be
provided

A useful format,
no patients can be
harmed

Not the most useful

format. CR is difficult
to assess with Multi-
ple Choice questions
for example
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