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Abstract: Clinical reasoning is a complex and crucial
ability health professions students need to acquire during
their education. Despite its importance, explicit clinical
reasoning teaching is not yet implemented in most health
professions educational programs. Therefore, we carried
out an international and interprofessional project to plan
and develop a clinical reasoning curriculum with a train-
the-trainer course to support educators in teaching this
curriculum to students. We developed a framework and
curricular blueprint. Then we created 25 student and 7

train-the-trainer learning units and we piloted 11 of these
learning units at our institutions. Learners and faculty
reported high satisfaction and they also provided helpful
suggestions for improvements. One of the main challenges
we faced was the heterogeneous understanding of clinical
reasoning within and across professions. However, we
learned from each other while discussing these different
views and perspectives on clinical reasoning and were able
to come to a shared understanding as the basis for devel-
oping the curriculum. Our curriculum fills an important
gap in the availability of explicit clinical reasoning educa-
tional materials both for students and faculty and is unique
with having specialists from different countries, schools,
and professions. Faculty time and time for teaching clinical
reasoning in existing curricula remain important barriers
for implementation of clinical reasoning teaching.

Keywords: clinical reasoning; curriculum development;
faculty development; interprofessional

Background

Clinical reasoning (CR) is both a complex and core ability
that health professions students are expected to learn.
Despite the importance of CR, recent studies found that it is
not explicitly or longitudinally taught in health professions
curricula [1, 2]. However, CR teaching is crucial to improve
diagnostic and therapeutic reasoning and reduce errors in
patient care [3]. A recent survey among a broad range of
international educators (n=313) showed a need for such a
longitudinal CR curriculum including a train-the-trainer
(TTT) course for educators on how to teach CR. In this
investigation, only 28% of participants reported the exis-
tence of a longitudinal CR curriculum while 85% expressed
the need for such a longitudinal CR curriculum. Participants
reported a lack of awareness of the importance of CR
teaching, lack of guidelines on how to teach CR, and lack of
qualified educators to teach CR as the three most important
barriers for implementing explicit CR curricula [2].
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To address this shortcoming, we implemented the
EU-funded project “Developing, implementing, and dissemi-
nating an adaptive clinical reasoning curriculum for health-
care students and educators” (DID-ACT) [4]. In this project
we aimed to conceptualize and implement a curriculum on
clinical reasoning that is (1) suitable for interprofessional
teaching, (2) international, (3) adaptable to different types of
instruction and curricula, and (4) supports educators to teach
the curriculum through train-the-trainer courses. Our project
consortium includes 46 partners from six European countries
(Germany, Malta, Poland, Slovenia, Sweden, Switzerland) and
the USA, representing 12 healthcare education institutions and
three healthcare professions: medicine, nursing, and physio-
therapy, as well as healthcare educators and researchers.

Curriculum development

We based our curriculum development process on the six
steps of the Kern cycle [5]. This cycle describes the necessary
steps from needs assessment to evaluation. The evaluation
results obtained in the last step can serve as a startingpoint for
a repeated needs assessment and another cycle. We will
describe each step in the following sections and Figure 1 pro-
vides an overview about the steps and our implementation.

Problem identification and specific needs
assessment

Based on the results from the pre-project needs analysis [2],
we implemented an in-depth evaluation based on 29 semi-

structured interviews to identify potential topics and bar-
riers for implementing such a longitudinal CR curriculum
and TTT course. These interviews revealed a variety of
barriers, which we grouped into the following categories:
Time, Culture, Motivation, Clinical Reasoning as a Concept,
Teaching, Assessment, and Infrastructure [6]. We discussed
these barriers and developed and prioritized measures to
address and overcome them in an (virtual) ideation work-
shop. For example, the heterogeneous definitions and
understanding of clinical reasoning led us to define CR for
this project as the following: “Clinical Reasoning encom-
passes health professionals thinking and acting in assess-
ment, diagnostic, and management processes in clinical
situations taking into account the patient‘s specific circum-
stances and preferences.”

While addressing all these barriers we identified is
beyond the scope of our project, we focused on addressing
barriers in the Teaching, Assessment, and Concept cate-
gories, which include aspects such as a disbelief in explicit
CR teaching, lack of awareness of teaching and assessing
CR, lack of guidance, and lack of qualified educators.
Table 1 provides an overview of the barriers and how
we addressed them in our curriculum development
process.

Goals and objectives

As a next step, we constructed overarching learning
objectives for the curriculum and the train-the-trainer
course and categorized these objectives into themes. We
identified these CR-related themes and learning objectives

Figure 1: Overview of the curriculum development process with the six steps of the Kern cycle.
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from eight national learning objective catalogs of health
professions education from our partner countries (Ger-
many, Poland, Sweden, Switzerland, USA) and a European
catalog. In addition, we performed a scoping literature
review on CR teaching frameworks [7, 8]. We extracted the
relevant learning objectives, translated them into English,
and implemented a group consensus process to develop a
comprehensive list of learning objectives grouped in
themes. We described the details of this process in a pre-
vious article [9].

Overall, we defined 35 overarching learning objec-
tives and grouped them into the following 11 themes: (1)
Theories of clinical reasoning, (2) Gathering, interpreting,
and synthesizing information, (3) Generating differential
diagnoses, (4) Developing a treatment/management plan,
(5) Patient perspective, (6) (Interprofessional) collabora-
tion (7) Ethical aspects, (8) Self-Reflection & Attitudes, (9)
Errors and Biases (10) Teaching clinical reasoning, and (11)
Decision making.

Educational strategies

Oncewe had agreed on the themes and overarching learning
objectives, we defined the structure of the DID-ACT curric-
ulum and learning units based on these learning objectives.
The DID-ACT curriculumwas designed as a series of learning
units based on our defined themes that can be implemented
longitudinally (i.e. over several years) in undergraduate
education. The applied teaching strategies in the learning
units include (spaced) repetition, progression of depth and
complexity, and opportunities for deliberate practice. Also,
the learning units are adaptable to different settings, health
profession curricula, and resources available at the schools
[10].

Next, we decided on three basic pedagogical principles
for the curriculum: learner-centeredness, blended-
learning, and case-based learning. (1) A learner-centered
approach emphasizes learning as the result of a learner’s
active engagement and responsibility in learning activities.
It places the learner’s experiences and development of
knowledge and meaning in the center of the learning pro-
cess. The teacher’s role is to support and facilitate the
learning process and provide feedback [11]. (2) Blended
learning is a meaningful combination of asynchronous/
online and synchronous/face-to-face learning activities
[12]. This allows teachers and learners to use the synchro-
nous sessions for discussions or knowledge application
instead of instructor-led teaching of knowledge. Consid-
ering the current COVID-19 pandemic we also include rec-
ommendations on how these synchronous sessions can be
conducted in a virtual environment. (3) Research has
shown that students enjoy case-based learning [13] and
virtual patient cases can improve clinical reasoning skills
[14]. Therefore, cases and virtual patients are core compo-
nents especially of the student curriculum and most of the
learning and assessment activities are based on them.

Implementation

Based on the 11 themes and learning objectives we planned
25 learning units for undergraduate students (on a novice,
intermediate, and advanced levels) and seven TTT units.
Figure 2 shows a general overview, and an interactive
version is available on our website [4].

In small interprofessional teams we described the
structure and content for each learning unit in a template
[4]. This template includes general learning unit aspects
such as title, prerequisites, specific (measurable) learning

Table : Overview of identified barriers and how we addressed them in
our curriculum development process.

Category Barrier Addressed

Teaching Disbelief in explicit CR
teaching

TTT learning units highlighting the
importance of explicit CR teaching
& assessment

Lack of awareness of
methods

TTT learning units on CR teaching
& assessment; teaching and
assessment methods, resources,
and references provided for all
learning units

Lack of competency
frameworks

Publication of curricular blueprint
including themes and overarching
learning outcomes and compe-
tency levels

No specific guidance TTT and student learning units
with freely available resources,
providing an integration guideline

Lack of qualified
educators

TTT learning units to qualify edu-
cators and facilitate networking

Assessment Unawareness and imple-
mentation issues

TTT learning units on importance
of explicit CR teaching &
assessment

Motivation Lack of incentives Provision of a participant certifi-
cate for the TTT and student
courses

Concept Awareness of
importance

TTT learning units on importance
of explicit CR teaching &
assessment

Time Lack of time in the
curriculum

Provision of an integration
guideline
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objectives, level of competence (novice, intermediate, and
advanced), required time, group size, and description.
Depending on the learning objectives each learning unit is
then divided into several synchronous and asynchronous
sessions and described in detail with instructional
methods, required time, and alternative approaches.

After project members completed the review of a
learning unit outline, we implemented it in our learning
management system Moodle [15]. This step included
providing, and if needed, developing videos, designing
activities such as quizzes or assignments with immediate
feedback, and developing and/or adapting cases. For the

facilitators of the learning unit, we uploaded all required
resources, the detailed description of the course outline,
and if applicable also sample answers for the assignments
and group tasks. With these resources facilitators can
prepare their teaching and if needed adapt the course
outline.

All material is available under a Creative Commons (CC)
license, and we used open educational resources (OERs).
Access to Moodle is free, but logging in is required using
either institutional credentials or self-registration. We have
included an example outline of the learning unit for novice
students on the health profession roles in CR, which serves
as a guide for teachers (see Supplementary File 1). Addi-
tionally, this learning unit (as implemented in Moodle), is
shown in Supplementary File 2.

Evaluation and feedback

We implemented and evaluated nine train-the-trainer and
eight novice and intermediate piloted learning units from
October 2021 until January 2022 with a total of 198 partici-
pating students and 98 educators. The piloted learning units
covered five different topics from the student curriculum
and five topics from the TTT courses (Table 2). We selected
these learning units through a group consensus process
during a team meeting where we focused on the following
three aspects: (1) local needs assessment (e.g., preference of
basic over advanced TTT courses), (2) opportunities for
integration of the learning units in local curricula and (3)
comparing evaluation outcomes of the same learning units
at different institutions.

To evaluate selected pilot learning units, we developed
two questionnaires to capture student and facilitator expe-
rience and satisfaction with a learning unit. The question-
naires are based on the “Evaluation of Technology-Enhanced
Learning Materials” (ETELM) tool [16] and are available on
the DID-ACT website.

Overall, we received 199 completed questionnaires from
students and facilitators. Table 3 shows a summary of the
most relevant results.

In open-ended questions students endorsed the virtual
patients, cases, the engagement of the facilitators, and the
small-group group discussions (often conducted in multi-
national and interprofessional teams) which broadened
their views on clinical reasoning. Students also identified
challenges (both technical and navigation issues) with the
learning management system Moodle. Additionally, some
participants suggested modifications of the content for a
better representativeness of the diverse array of health
professions. Facilitators commented that the TTT pilots

Figure 2: Curricular blueprint with the learning units in the four
competency levels (columns) and themes (colored circles).
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sometimes required a high workload which resulted in
challenges with their limited time for faculty development.

Based on the evaluation results, we identified, dis-
cussed, and implemented several areas for technical and
content improvements. These improvements included more

technical guidance on how to navigate on the learning
platform Moodle, more detailed instructions and examples
for facilitators, and more elaborate feedback for users with
the asynchronous learning activities. Moreover, we devel-
oped and published an integration guideline on our website,

Table : Overview of pilots.

Type Learning unit Institutions Profession n Comments on implementation

STU What is clinical reasoning - an introduction UAU, UBERN,
MFUM

M  Extracurricular blended-learning for st & nd year students of
medicine with additional participants from Karolinska Institutet,
university of porto, university of Zurich.

STU Person-centered approach and the role of
the patient

EDU, JU M  EDU: nd year medical students (“module ”); JU: rd year
medical students as part of the “clinical laboratory training of
clinical skills /” course.

STU Health professionals roles in clinical
reasoning (novice)

UAU, UBERN,
MFUM

M  Extracurricular blended-learning for st & nd year students of
medicine with additional participants from Karolinska Institutet,
university of porto, university of Zurich.

STU Generating differential diagnoses and
deciding about final diagnoses

UBERN, JU,
MFUM

M  MFUM: Extracurricular pilot for rd–th year students of medi-
cine; UBERN: Pediatric clerkship students in their th–th year;
JU: nd year medical students as part of the “introduction to
clinical sciences” course.

STU Health professionals roles in clinical
reasoning (intermediate)

ORU, JU M, N  Extracurricular synchronous online event; ORU: nd and rd year
students of nursing. JU: rd year nursing and th year medicine.
Additional participation of rd year nursing students from berner
bildungszentrum pflege (Switzerland).

TTT What is clinical reasoning & how to put the-
ories into practice

JU, UBERN M, N, Pa  JU: Blended learning faculty development at the DPM; UBERN:
online course for participants of the MME program.

TTT Information gathering, generating differen-
tial diagnoses, decision making, and treat-
ment planning

JU, UBERN,
MFUM

M, N  JU: online faculty development at the DPM; UBERN: Hybrid course
for consultants in pediatric emergency medicine; MFUM: online
faculty development event.

TTT Person-centered approach and the role of
the patient

EDU M  Blended learning faculty development event.

TTT Health professionals’ roles in clinical
reasoning

UAU, ORU B, M, N, ph  UAU: Regular workshop within the faculty development program
with; ORU: Synchronous online faculty development event
meeting with additional participation of teachers from Karolinska
Institutet, mälardalen and sophiahemmet universities in Sweden.

TTT Application of clinical reasoning teaching
and assessment methods

UBERN M  Online course for participants of the MME program.

Type: STU, student curriculum; TTT, train-the-trainer course; (Partner) Institution: EDU,Malta;MFUM, University ofMaribor; JU, JagiellonianUniversity; ORU,
Orebro University; UAU, University of Augsburg; UBERN, University of Bern; Prof, Profession: B, biomedical sciences/analyst; M, medicine, N, nursing; Pa,
paramedics; Ph, physical therapy; Implementation: DME, department of medical education; MME, master of medical education.

Table : Summary of mean (standard deviation) values of selected responses from participants and facilitators of the student and educator learning
units (-item Likert scale, =strongly disagree, =strongly agree).

Student course Train-the-trainer course

Participants Facilitators Participants Facilitators

Responses (response rate).  (%)  (%)  (%)  (%)
This learning unit will improve my clinical reasoning (teaching) skills. . (.) – . (.) –

The educational activities encouraged engagement with learning unit materials/content. . (.) . (.) . (.) . (.)
The learning unit effectively blended online and face-to-face elements. . (.) . (.) . (.) . (.)
The learning unit technologies and media supported the learning objectives. . (.) . (.) . (.) . (.)
The overall quality of this learning unit was excellent. . (.) . (.) . (.) . (.)
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describing how the learning units can be integrated into
existing health profession curricula and faculty develop-
ment programs.

The evaluation was exempted from a detailed ethical
review by the Institutional Review Board of the University of
Bern, Switzerland (decision Req-2020-00074).

Challenges

One of our initial challenges was the heterogeneous termi-
nology within and across professions [17]. Therefore, we
dedicated several meetings to discussing our perspectives
and developing our CR definition as a foundation for the
DID-ACT curriculum. Our definition resonated with pro-
fessions present on our team and in the needs analysis as
well as contemporary CR literature including diagnostic,
management, caring and rehabilitation perspectives [18, 19].

Another initial challenge was an emphasis on physi-
cian perspectives in our curriculum development process.
Despite being a multiprofessional project team, including
physicians, nurses, and physiotherapists, the number of
physicians was higher, resulting in some of the small group
curriculum development teams being unequally staffed. In
such groups, we may have missed opportunities for more
in-depth interprofessionality, although all partners were
open-minded and deeply interested in interprofessional
clinical reasoning.

Lastly, integrating the new themes into existing
curricula is a long-term process that requires several years
for completion. Our developed learning units are available
for immediate use, however, considering already over-
loaded healthcare curricula we anticipate gradual replace-
ment of old content with new content over time will likely
occur. Another important and sometimes overlooked need is
aligning curricular assessment with newly integrated con-
tent to facilitate the evaluation of learning outcomes beyond
the level of satisfaction and self-efficacy.

As part of the project, we also developed plans for
sustainability. However, the realization of those plans will
be an ongoing mission for the upcoming years. We believe
that the need for explicit and longitudinal clinical
reasoning curricula to include a TTT course will facilitate a
sustained integration and further dissemination of the
DID-ACT curriculum.

Conclusions

Our curriculum development process followed a similar
approach described by Singh et al. in which they embedded

CR into a medical curriculum in the UK as a monoprofes-
sional longitudinal theme including TTT learning units [20].
In both approaches, the strongest enabler of implementing a
CR curriculum is the investment in faculty development to
train educators motivated to implement explicit CR teaching
techniques. However, one of the main identified barriers in
implementing CR teaching [6] and noticed also in the feed-
back we received during our piloting of learning units was
the limited time and availability of educators. Overcoming
this requires institutional changes, such as protected time
for educators and incentives to facilitate and prioritize their
participation in faculty development courses. For example,
creating recognizable certificates for professional develop-
ment in this area and/or participation in the training as part
of one’s regular hours could mitigate this barrier.

A strength of the DID-ACT curriculum in comparison to
other longitudinal CR curricula [20–22] is the international
and interprofessional approach and the pilot implementa-
tion of the curriculum at several universities across five
European countries. The emphasis on interprofessional
collaboration and the recognition of patient participation in
clinical reasoning of all health professions enabled us to
have a broad perspective on clinical reasoning [7].

The challenges we encountered during our curriculum
development process led to many fruitful and inspiring
discussions which enabled us to learn from each other and
develop a joint understanding of CR and the different goals
of involved health professionals. Therefore, we recom-
mend establishing amultiprofessional team and dedicating
as much time as possible for sharing and discussing the
different perspectives if one is planning to implement
interprofessional (CR) teaching. This requires an open and
respectful atmosphere that promotes equal contribution of
knowledge and experience by all professionals to the dis-
cussion, and a sustainable curriculum implementation plan.
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