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Abstract: Background: Clinical reasoning (CR) is fundamental in medical education. However,
the Italian curriculum has not incorporated a structured CR format yet. Therefore, we introduced
the Clinical Case Discussions (CCD), to medical students attending the University of Bologna as
a tool for developing CR abilities. CCDs are a case-based peer-teaching format, simulating the
diagnostic process using published patient cases. Methods: Students of all clinical years of the
University of Bologna Medical School were invited to voluntarily participate in a two-day CCD
training program. They completed pre- and post-training questionnaires assessing their expectations
before and impressions after the training and comparing learning outcomes to their usual classes.
Results: Twenty-one students participated in this pilot program. Before the training, more than half
of the participants expressed either interest or a strong interest in all proposed learning objectives.
Afterward, 84.6% of the students stated that the training much exceeded (63.5%) or exceeded (23.1%)
their expectations considering its utility for their future medical activities. A total of 92.3% strongly
agreed (84.6%) or agreed (7.7%) to have improved their CR. Conclusions: Although this pilot program
had some intrinsic limitations, the students’ positive feedback on this CCD format (combining the
benefits of case-based learning and peer teaching) encourages further research on its potential role in
the Italian curriculum.

Keywords: clinical reasoning; clinical case discussions; case-based learning; medical education; peer
teaching; curriculum development

1. Introduction

The increasing accessibility of online resources for medical education has empowered
students’ learning. Thus, the focus in medical education is shifting from memorizing facts
to applying knowledge [1]. Consequently, teaching clinical reasoning (CR), which can help
students with the assessment and application of information, has been recognized as highly
beneficial in medical education [2]. While there are many different definitions of clinical
reasoning (CR) in the field of medical education, in this study, we used the term CR to
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describe “observing, collecting, analyzing, and interpreting patient information to arrive at
a diagnosis and management plan” [3].

In Germany, the increased attention given to CR is reflected by the fact that the new
Competence-Based Learning Objective Catalog of Medicine (NKLM [http://www.nklm.
de]) includes several learning objectives related to clinical or scientific reasoning. Com-
petency catalogs from other European countries, such as the General Medical Council of
the UK’s “Outcomes for Graduates,” also emphasize the importance of CR by including
competency goals that require doctors to be able to explain their CR process, formulate
differential diagnoses, and develop appropriate management plans [4]. More significantly,
CR is already recognized as a Key Concept in the CanMEDS 2015 framework by the Royal
College of Physicians and Surgeons of Canada, which is used worldwide [5]. With the
upcoming CanMEDS 2025 update, the Royal College has identified CR as an emerging and
crucial concept in medical education [6]. Promoting CR education in Italy is particularly
relevant, as “competency-based” assessments, including CR exercises, are becoming inte-
gral to the evaluation process [7]. Additionally, introducing CCD training, which is well
established in other European countries, aligns with the University of Bologna’s goal of
fostering medical education internationalization and cross-border healthcare collaboration
within the Global Alliance of Medical Excellence (GAME) network [8].

However, teaching CR poses significant challenges. Current learning formats and
curricula often do not emphasize CR, which may lead to educators being less well-versed in
teaching this concept. In addition, experienced practitioners might already have developed
illness scripts they can apply intuitively instead of explicitly reasoning through a case
as a student might need to. Thus, teaching the reasoning steps a student needs requires
dedicated thought on the practitioner’s part [9]. As CR is increasingly recognized as a skill
to acquire rather than a concept to know, it becomes necessary to establish a structured
approach to teaching and mastering this skill [10].

Case-based learning, a methodology that has been utilized since the early twentieth
century, is one of the oldest methodologies in medical education and has proven particularly
effective in teaching CR [11]. Moreover, incorporating peer or near-peer teaching into
medical education can significantly improve learning outcomes. Peer teaching benefits
both the peer teachers and learners, as teachers are forced to test their understanding of an
issue through teaching it, while students can learn from an educator with a small cognitive
distance from them. In addition, this approach can also produce exam results comparable
to those achieved through traditional faculty-led lectures [12,13]. Interestingly, one study
showed that students who received instruction from their peers achieved significantly
higher scores on standardized tests than those taught by faculty members [14].

The CCD format differs from traditional peer-taught problem-based learning (PBL)
formats by presenting the data contained in a real, complex clinical case sequentially us-
ing a serial-cueing approach. While a peer-teacher facilitates the discussion, a medical
expert is present to provide support and ensure factual accuracy when needed. Conse-
quently, CCD sessions shift the focus away from mere knowledge acquisition towards
developing essential skills needed for clinical reasoning in the workplace [15]. This might
explain why integrating the CCDs into the medical curriculum at the Ludwig-Maximilians-
University in Munich during the COVID-19 pandemic has proven a successful tool for CR
education [16–18].

So far, no CR-focused, structured teaching format has been implemented in the Italian
curriculum. Hence, we conducted this pilot program to introduce the CCD format as a
method for students at the University of Bologna to learn CR and teach it to their peers.

As we regard CCDs as an optimal clinical reasoning format to introduce to students
early in their rotations in clinical departments, we believe the course should be introduced
at the end of the preclinical years, after students have completed foundational courses in
basic science, semiology, psychology, and physical examination, and have started their
clinical training. Introducing the Clinical Reasoning course at this stage would allow
students to apply their acquired basic knowledge in CCD teams. This led us to invite third-
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to sixth-year medical students from our six-year medical degree program to participate in
the pilot initiative.

To make sure that this initiative meets Italian medical students’ learning needs, we
assessed to what extent the educational objectives of the pilot CCD training align with
medical students’ self-assessed learning needs. We also evaluated student satisfaction with
this innovative teaching approach.

2. Materials and Methods
2.1. Structure of a CCD Session

To maintain a reality-based approach, each CCD session is based on a case report,
which has been published in the peer-reviewed literature. As part of the structured ap-
proach to history-taking in CCDs, a patient’s history is always presented in accordance
with a standardized pattern (Table 1).

Table 1. CCD patient presentation.

Structure of a CCD Patient Presentation

Abbr. Category Description of Category
CC Chief complaint Reason the patient sought medical attention
HPI History of present illness Patient’s symptoms related to the current presentation

PMH Prior medical
history Known comorbidities

ME Medication -
ALL Allergies -

ROS Review of
symptoms Other patient reported signs or symptoms that are not part of the current HPI

VS Vital signs Blood pressure, heart rate, respiratory rate, oxygen saturation, temperature
PE Physical examination Physical and neurological examination of the patient

CMP Complete
metabolic panel

Electrolytes 1, carbon dioxide, glucose, blood urea nitrogen (BUN), GFR,
creatinine, albumin, total protein, aminotransferases (AST, ALT),

gamma-glutamyl transferase (gGT), bilirubin, alkaline phosphatase

CBC Complete Blood Count
Hematocrit, hemoglobin, erythrocytes, MCV, MCH, MCHC, platelet count,

white cell count, neutrophils, band forms, lymphocytes, monocytes,
eosinophiles, basophiles

COA Coagulation studies PT, PTT, INR
URIN Urine analysis Dip stick, urine sediment
ECG Electrocardiogram -
CXR Chest radiograph -

1 Calcium, chloride, sodium, potassium.

After presentation of these data, attending students are asked to write a comprehensive
patient assessment including all diagnostically relevant information. Together, they draft
a problem list consisting of the patient’s problems, potential differential diagnoses, and
tests to confirm or reject those diagnoses. In a reality-based order, discussants can obtain
test results until they arrive at a final diagnosis. At the end of a session, the patient’s
management and pathology results are reviewed, and arguments for and against relevant
potential diagnoses are examined. Lastly, an in-depth explanation of selected teaching
points is presented.

In every CCD session, there are four different roles. First, there is the moderator, a
student, who is guiding the discussion throughout the case. The role of the moderator is
typically assumed by an experienced student who has gained proficiency in facilitating
CCDs through prior moderator training sessions under the guidance of faculty educators.
These students have also participated in CCD sessions previously, allowing them to de-
velop a comprehensive understanding of the format’s requirements. Faculty ensure their
proficiency in leading these discussions. Second, there is the presenter, who is responsible
for picking a case and presenting the relevant information. Third, an experienced clinician
is present during the case, providing assistance if needed, but letting the student group
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solve the case as independently as possible. Lastly, there are the discussants, i.e., all other
attending students. They are actively discussing the case, working together to develop the
problem list, differentials, and tests to determine the final diagnosis.

2.2. Content of the CCD Moderator Training

The training was led by a team from LMU Munich consisting of an experienced
CCD educator recruited from LUM junior faculty who was aided by students who had
undergone CCD training as described above. In accordance with the inverted classroom
method, learning materials were distributed to students beforehand and subsequently
presented to the group by participating students [19]. During the training, the course of
a CCD session and its educational objectives were introduced to the students [16]. Key
aspects of a productive learning environment were discussed and reinforced throughout
the training [20]. Additionally, participants engaged in public speaking exercises to practice
and refine their critical thinking and communication skills [21].

Then, the role of the CCD moderator as a peer teacher was introduced to the student
group [22]. The tasks and required skills of CCD moderators were discussed in compar-
ison to other teaching roles (e.g., tutors or lecturers). The benefits of peer teaching for
both students and faculty were explored [12]. Structured and constructive feedback was
emphasized as necessary for enhancing skills, and different methods for giving feedback
were discussed [23]. To teach probabilistic diagnostics, we introduced a “Serial Queuing”
exercise based on Kassirer’s “Learning Clinical Reasoning” [24].

As being a CCD moderator requires not only knowledge but especially practical skills,
we simulated parts of a typical CCD session. During these simulations, students were
provided with the opportunity to lead CCDs and gain practical experience. Students
received feedback from their peers regarding their performance and interaction with the
group. Additionally, we constructed potentially challenging scenarios that could arise
during a CCD to help students develop effective coping strategies.

2.3. Study Design

After ethical approval of the Institutional Review Board of the University of Bologna
(Protocol N. 335646 issued 14 November 2023), this pilot study was performed according to
the Declaration of Helsinki. Students of all clinical years of the University of Bologna medi-
cal faculty were invited to participate in a two-day CCD training program. Participation in
the CCD training was voluntary. Selection criteria for the course included proficiency in
English at a C1 level or higher, completion of basic science courses, current engagement
in a clinical internship, and no prior experience with CCD training. Due to practical con-
straints, the data were derived solely from the convenience sample of attendees in the pilot
CCD training.

Two days before the training, students anonymously responded to an open-ended
question about their learning motivation, a series of closed-ended questions regarding their
motivation and interest in the proposed educational objectives, as well as their expectations
regarding teacher preparation, collaboration with course colleagues, and the course’s
utility for future medical activities. Since the questions were specifically related to the
learning goals of the training, we developed ad hoc questions tailored to these objectives.
Owing to the uniformity in educational background and demographic information among
students, and to ensure anonymity, questions specifically addressing gender and education
were excluded.

Afterward, the participants were invited to anonymously complete a survey includ-
ing open-ended questions following Gibbs’ reflective cycle [25] for qualitative analysis of
students’ satisfaction and action plan, a self-evaluation of learning based on proposed edu-
cational objectives, and individual questions regarding the congruence of initiative content
with prior preparation. The responses to the open-ended question were analyzed using
quantitative thematic analysis [26]. This process involved repeatedly reading students’
responses to gain a comprehensive understanding of the content, identifying initial codes
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and themes, reviewing these themes, and then defining and naming them. The texts were
read and coded by two independent psychologists who were not familiar with the specific
structure and learning materials of the CCD training. Any discrepancies were resolved
through discussion until a consensus was achieved.

Finally, the participants completed the Student Evaluation of Educational Quality
(SEEQ) questionnaire, which is a validated questionnaire to measure students’ experience
in the training across the following domains: perceived learning, teacher enthusiasm,
organization, group interactions, teacher-student individual rapport, breadth of coverage,
assignments/readings, and difficulty. Of note, there is a debate about whether to use the
global rating or the specific factors of SEEQ [27,28]. Marsh and Roche, however, argued
in favor of using a profile of scores that encompasses the different SEEQ factors. They
suggested that while the scores on various dimensions of the SEEQ are interrelated, they
cannot be accurately represented by a single overarching factor. The SEEQ has been
proposed as a multidimensional and reliable tool to be used by faculty as feedback about
teaching [29]. Additionally, the SEEQ measures students’ overall satisfaction with the
training compared to the standard courses. Quantitative answers were collected on a
5-point Likert scale ranging from 1, denoting “strongly disagree,” to 5, indicating “strongly
agree”. Finally, the SEEQ measures whether the training meets students’ expectations
(1 = not at all, 5 = much exceeded) [30]. SPSS software version 22 was used for data
analysis. Descriptive statistics are reported. No further analysis was conducted due to the
small sample size and the inconsistency in participants who responded before and after
the CCD training. This inconsistency limits the possibility of conducting a within-subject
analysis of responses before and after the training.

3. Results
3.1. Student Cohort

Twenty-one third- to sixth-year medical students from the University of Bologna
were enrolled in a two-day intensive CCD moderator training program in November 2023.
Twelve students were enrolled in the single-cycle degree program taught in English in
Bologna; nine students were enrolled in the single-cycle degree programs taught in Italian
in Bologna (eight students) and Ravenna (one student).

3.2. Students’ Expectations Prior to the Initiative

Sixteen out of twenty-one students responded to the questionnaire before the CCD
training, with thirteen students providing responses post-training. Before the training,
more than half of the participants expressed either interest or a strong interest (scores 4–5
on the 5-point Likert scale) in all proposed learning objectives (Table A1). In total, 94.1%
of the students were strongly (82.3%) or generally (11.8%) interested in getting to know
a new teaching format, whereas only 5.9% had no expectations in this regard. Moreover,
88.2% of the participants strongly agreed (58.8%) or agreed (29.4%) to look forward to
learning basic concepts of learning science, and nearly all students (94.1%) strongly agreed
to expect an improvement in their clinical reasoning skills. Their expectation to practice
their medical English was 64.7% rather low, as only 41.2% strongly and 23.5% generally
expressed interest in this regard. A total of 93.8% of students stated that they considered
the training either very highly (56.3%) or highly (37.5%) useful for their future medical
activities. Regarding the preparedness of the faculty for the training, 81.3% of students
had very high (68.8%) or high (12.5%) expectations, and 87.5% of them disclosed very
high (31.3%) or high (56.3%) interest in collaborating with their course colleagues during
the training.

3.3. Students’ Evaluation after Their Participation

A total of 92.3% of students strongly agreed to the fact that they learned about an
innovative teaching format (CCD) and either strongly (76.9%) or generally (15.4%) agreed
to have had the opportunity to learn about the basic concept of learning science (Table A2).
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A total of 92.3% of the participants reported strongly agreeing (84.6%) or agreeing (7.7%) to
have had the chance to improve their clinical reasoning as well as practice their medical
English (53.8% of participants strongly agreed and 30.8% of them agreed).

In the end, 84.6% of the students stated that the training much exceeded (63.5%)
or exceeded (23.1%) their expectations considering its utility for their future medical
activities. More than half of participants (61.5%) reported that faculty preparedness for
the training much exceeded (53.8%) or exceeded (7.7%) their expectations and 76.9% of
the students declared high satisfaction regarding the collaboration with their colleagues
during the training (53.8% of them reported much exceeded expectations and 23.1% of
them exceeded expectations).

A content analysis of the responses to the open-ended questions revealed that students
positively assessed the opportunity to learn new methods for approaching clinical cases.
One student stated: “I was only used to learning theory and learning about a disease and
then its characteristics. This session helped me understand to go from the other way, i.e.,
start from different clinical presentations and then come to a diagnosis”. Another student
remarked: “From the course, I learnt how to dissect a clinical problem in a more systematic,
schematic and scientific way rather than intuitive”. Furthermore, they expressed interest
in further promoting the initiative. For instance, one student expressed: “I’m willing to
volunteer at CCD sessions, do clinical case presentations, and support the development of
the University of Bologna student team as a whole if the university permits it”. Another
student mentioned: “I would like to introduce the CCD format in Bologna. I am looking
forward to transmitting all that I learned to my colleagues so that we can work better in
the future”.

3.4. CCD Moderator Training Compared to Curricular Courses

Lastly, participating students were asked to compare the CCD training to their usual
courses. Although most students agreed (50%) or strongly agreed (16.7%) with the state-
ment that the course content aligned well with their prior knowledge, 66% of them eval-
uated the training as either more difficult (58%) or a lot more difficult (8%) than their
usual courses.

Nevertheless, over 90% of students provided highly positive evaluations across all
SEEQ domains. As shown in Table 2, students rated all SEEQ domains above average based
on their scores on the five-point Likert scale. Furthermore, they perceived the training to be
overall superior compared to their standard classes.

Table 2. The mean and standard deviation (SD) scores of the 13 students’ evaluations of their
experience in the CCD moderator training across SEEQ domains and their overall evaluation of the
CCD moderator training compared to standard curricular courses. Likert scale from 1 = strongly
disagree to 5 = strongly agree.

Student Evaluation Regarding . . . Mean (SD)

Learning 4.98 (0.08)
Enthusiasm 4.85 (0.27)

Organization 4.84 (0.38)
Group interaction 4.89 (0.26)
Individual rapport 4.62 (0.51)

Breadth 4.5 (0.52)
Assignment 4.5 (0.5)

Overall 4.6 (0.38)

4. Discussion

The students in our cohort considered CCDs an excellent tool for improving their CR
skills. Their impressions align with the existing consensus that CCDs are a valuable and
proven tool for fostering CR in medical students in the German setting [18].



Int. Med. Educ. 2024, 3 312

Alongside improvements in CR, participating students reported an increase in their
general learning motivation. This matches previous observations indicating that case-based
learning formats contribute to enhanced educational outcomes, such as increased course
participation, confidence, discussion, and higher exam scores [31]. CCDs seem to meet
students’ needs in this regard as well, resulting in a self-assessed general improvement in
their performance beyond clinical reasoning.

Although participants had high expectations of the CCD moderator training, the
format managed to even exceed them. Moreover, students evaluated the CCD moderator
training as superior to their standard classes. As peer-teaching or near-peer teaching
formats have proven to be generally well accepted among students, their exceptional
feedback aligns with prior observations [12,13,31]. Since CCDs unite case-based learning
and peer teaching or near-peer teaching, CCDs are well suited to meeting the needs of the
surveyed students.

After the training, students expressed their desire to continue conducting CCDs on a
regular basis. Given that the implementation of a CR course has been shown to improve
students’ differential diagnostic and patient presentation skills in the context of a German
medical curriculum, CCDs could also be a beneficial addition to the standard curriculum
in Italian medical education [32].

There have been discussions about the best stage within a medical curriculum to
implement CR education [18,32,33]. During a CCD session, students are encouraged
to explain their answers to peers of different grade levels. This supports the learning
process for both the receiver and giver of the information, benefiting the overall learning
experience for students across different grade levels. Thus, students are forced to make
themselves clear to less experienced students and can be fact-checked by more experienced
students [31]. Our results are in line with this, as students found the CCD moderator
training more challenging than their usual courses yet agreed that it aligned well with their
prior knowledge.

Our observations have certain limitations. First, the concept of CCD as a CR tool
was introduced only to voluntarily attending highly motivated students, which introduces
self-selection bias. Second, learning improvements were solely based on subjective reports
from the students themselves; there was no objective measure of their academic progress.
Third, there was no control group exposed to a different format. Nevertheless, the great
interest in the CCD format as a CR approach highlighted the self-perceived need for such
teaching formats among medical students at the University of Bologna.

In the next step, it is important to continuously evaluate ongoing CCD training
initiatives to assess the effectiveness of the training model itself. Steps should be taken to
minimize self-selection bias among participants. Therefore, learning improvements should
be analyzed between two groups: students who voluntarily participate in CCD sessions
and those who participate as an obligatory part of their medical curriculum. Additionally,
incorporating objective evaluations of student learning, including pre- and post-training
assessments, is essential. Furthermore, consideration should be given to including control
groups exposed to a CR format different from CCDs.

In summary, this study highlights the potential medical students attending degree
programs at the University of Bologna see in the CCD format, which may become a valuable
tool for CR education and represent a meaningful addition to the medical curriculum.
As students reported significant benefits in their learning progress and high perceived
importance of the acquired skills for their future medical careers, we believe the impact
of CCDs on objectively measured learning outcomes in a controlled setting is a promising
avenue of research ahead of the forthcoming revision of the Italian curriculum. We hope
our pilot study facilitates and inspires such research studies.
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Appendix A

Table A1. Questionnaire used to evaluate expectations before the CCD moderator training.

Before the CCD Moderator Training
(n = 16)

Please indicate how much you agree or disagree with these statements.
I am looking forward to.....

Strongly Disagree Disagree Neutral Agree Strongly Agree
(a) Getting to know an innovative
teaching form # # # # #

(b) Improving my clinical reasoning # # # # #
(c) Learning basic concepts of
learning science # # # # #

(d) Practicing my medical English # # # # #
Please rate your expectations regarding....

Very low Low Neutral High Very high
(a) Collaboration with your
course colleagues # # # # #

(b) Preparedness of the faculty for
the training # # # # #

(c) How useful you anticipate the training
will be for your
future medical activities

# # # # #

Table A2. Evaluation form used after CCD moderator training.

Evaluation after the CCD Moderator Training
(n = 13)

Please indicate how much you agree or disagree with these statements.
THIS TRAINING GAVE ME THE OPPORTUNITY TO........

Strongly Disagree Disagree Neutral Agree Strongly Agree
(a) Learn about an innovative
teaching form # # # # #

(b) Improve my clinical reasoning # # # # #
(c) Learn about basic concepts of
learning science # # # # #

(d) Practice my medical English # # # # #
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Table A2. Cont.

Evaluation after the CCD Moderator Training
(n = 13)

Please indicate how much you agree or disagree with these statements.
Strongly Disagree Disagree Neutral Agree Strongly Agree

(a) The course content aligns well
with my
prior knowledge

# # # # #

(b) I would find it interesting to
attend a second edition
of this initiative

# # # # #

Please rate how well the following aspects matched your expectations...
Much Less Than

Expected
Less Than
Expected

Met
Expectations

Exceeded
expectations

Much Exceeded
Expectations

(a) Collaboration with your
course colleagues # # # # #

(b) Preparedness of the faculty for
the training # # # # #

(c) How useful the training will
be for your
future medical activities

# # # # #

References
1. Fischer, F.; Kollar, I.; Ufer, S.; Sodian, B.; Hussmann, H.; Pekrun, R.; Neuhaus, B.; Dorner, B.; Pankofer, S.; Fischer, M.; et al.

Scientific Reasoning and Argumentation: Advancing an Interdisciplinary Research Agenda in Education. Frontline Learn. Res.
2014, 2, 28–45. [CrossRef]

2. Gruppen, L.D. Clinical Reasoning: Defining It, Teaching It, Assessing It, Studying It. West. J. Emerg. Med. 2017, 18, 4–7. [CrossRef]
3. Hawks, M.K.; Maciuba, J.M.; Merkebu, J.; Durning, S.J.; Mallory, R.; Arnold, M.J.; Torre, D.; Soh, M. Clinical Reasoning Curricula

in Preclinical Undergraduate Medical Education: A Scoping Review. Acad. Med. 2023, 98, 958–965. [CrossRef]
4. The General Medical Council. Outcomes for Graduates. 2018. Available online: https://www.gmc-uk.org/education/standards-

guidance-and-curricula/standards-and-outcomes/outcomes-for-graduates/ (accessed on 23 February 2024).
5. Frank, J.R.; Snell, L.; Sherbino, J. Canmeds 2015 Physician Competency Framework; Royal College of Physicians and Surgeons of

Canada: Ottowa, ON, Canada, 2015.
6. Consorti, F.; Familiari, G.; Lotti, A.; Torre, D. Medical education in Italy: Challenges and opportunities. Med. Teach. 2021, 43,

1242–1248. [CrossRef] [PubMed]
7. Young, M.; Szulewski, A.; Anderson, R.; Gomez-Garibello, C.; Thoma, B.; Monteiro, S. Clinical Reasoning in CanMEDS 2025. Can.

Med. Educ. J. 2023, 14, 58–62. [CrossRef]
8. Wong, C.; van den Broek, W.; Doody, G.; Fischer, M.; Leech, M.; De Ponti, F.; Gerbes, A.; Nishigori, H.; Lee, Y.M.; Frens, M.; et al.

Continuing medical education during pandemic waves of COVID-19: Consensus from medical faculties in Asia, Australia and
Europe. MedEdPublish 2021, 10, 64. [CrossRef] [PubMed]

9. Trowbridge, R.L.; Olson, A.P.J. Becoming a teacher of clinical reasoning. Diagnosis 2018, 5, 11–14. [CrossRef] [PubMed]
10. Linn, A.; Khaw, C.; Kildea, H.; Tonkin, A. Clinical reasoning—A guide to improving teaching and practice. Aust. Fam. Physician

2012, 41, 18–20.
11. Sturdy, S. Scientific method for medical practitioners: The case method of teaching pathology in early twentieth-century

Edinburgh. Bull. Hist. Med. 2007, 81, 760–792. [CrossRef]
12. Ten Cate, O.; Durning, S. Peer teaching in medical education: Twelve reasons to move from theory to practice. Med. Teach. 2007,

29, 591–599. [CrossRef]
13. Kassab, S.; Abu-Hijleh, M.F.; Al-Shboul, Q.; Hamdy, H. Student-led tutorials in problem-based learning: Educational outcomes

and students’ perceptions. Med. Teach. 2005, 27, 521–526. [CrossRef] [PubMed]
14. Benè, K.L.; Bergus, G. When learners become teachers: A review of peer teaching in medical student education. Fam. Med. 2014,

46, 783–787.
15. Michaud, P.A.; Jucker-Kupper, P.; The Profiles Working, G. The “Profiles” document: A modern revision of the objectives of

undergraduate medical studies in Switzerland. Swiss Med. Wkly. 2016, 146, w14270. [CrossRef]
16. Koenemann, N.; Lenzer, B.; Zottmann, J.M.; Fischer, M.R.; Weidenbusch, M. Clinical Case Discussions—A novel, supervised

peer-teaching format to promote clinical reasoning in medical students. GMS J. Med. Educ. 2020, 37, Doc48. [CrossRef]
17. Zottmann, J.M.; Horrer, A.; Chouchane, A.; Huber, J.; Heuser, S.; Iwaki, L.; Kowalski, C.; Gartmeier, M.; Berberat, P.O.; Fischer,

M.R.; et al. Isn’t here just there without a “t”—To what extent can digital Clinical Case Discussions compensate for the absence of
face-to-face teaching? GMS J. Med. Educ. 2020, 37, Doc99. [CrossRef]

https://doi.org/10.14786/flr.v2i2.96
https://doi.org/10.5811/westjem.2016.11.33191
https://doi.org/10.1097/ACM.0000000000005197
https://www.gmc-uk.org/education/standards-guidance-and-curricula/standards-and-outcomes/outcomes-for-graduates/
https://www.gmc-uk.org/education/standards-guidance-and-curricula/standards-and-outcomes/outcomes-for-graduates/
https://doi.org/10.1080/0142159X.2021.1959024
https://www.ncbi.nlm.nih.gov/pubmed/34369241
https://doi.org/10.36834/cmej.75843
https://doi.org/10.15694/mep.2021.000064.1
https://www.ncbi.nlm.nih.gov/pubmed/38486552
https://doi.org/10.1515/dx-2018-0004
https://www.ncbi.nlm.nih.gov/pubmed/29601299
https://doi.org/10.1353/bhm.2007.0093
https://doi.org/10.1080/01421590701606799
https://doi.org/10.1080/01421590500156186
https://www.ncbi.nlm.nih.gov/pubmed/16199359
https://doi.org/10.4414/smw.2016.14270
https://doi.org/10.3205/zma001341
https://doi.org/10.3205/zma001392


Int. Med. Educ. 2024, 3 315

18. Weidenbusch, M.; Lenzer, B.; Sailer, M.; Strobel, C.; Kunisch, R.; Kiesewetter, J.; Fischer, M.R.; Zottmann, J.M. Can clinical case
discussions foster clinical reasoning skills in undergraduate medical education? A randomised controlled trial. BMJ Open 2019,
9, e025973. [CrossRef] [PubMed]

19. Huber, J.; Witti, M.; Schunk, M.; Fischer, M.R.; Tolks, D. The use of the online Inverted Classroom Model for digital teaching with
gamification in medical studies. GMS J. Med. Educ. 2021, 38, Doc3. [CrossRef] [PubMed]

20. Städeli, C.; Grassi, A.; Rhiner, K.; Obrist, W. Kompetenzorientiert Unterrichten. Das AVIVA-Modell. [Fünf Phasen Guten Unterrichts.
Lerndokumentation. Lernjournal. Problem-Based Learning. Flexibles Modellieren. Individualisierender Unterricht]. 1. Aufl; hep der
Bildungsverl: Bern, Switzerland, 2010; p. 176S.

21. Latif, R.; Mumtaz, S.; Mumtaz, R.; Hussain, A. A comparison of debate and role play in enhancing critical thinking and
communication skills of medical students during problem based learning. Biochem. Mol. Biol. Educ. 2018, 46, 336–342. [CrossRef]

22. Kassirer, J.P. Teaching clinical reasoning: Case-based and coached. Acad. Med. 2010, 85, 1118–1124. [CrossRef]
23. Lee, G.B.; Chiu, A.M. Assessment and feedback methods in competency-based medical education. Ann. Allergy Asthma Immunol.

2022, 128, 256–262. [CrossRef]
24. Kassirer, J.P.; Wong, J.B.; Kopelman, R.I. Learning Clinical Reasoning; Lippincott Williams & Wilkins: Philadelphia, PA, USA, 2010.
25. Gibbs, G.; Unit, G.B.F.E. Learning by Doing: A Guide to Teaching and Learning Methods; FEU: Manila City, Philippines, 1988.
26. Braun, V.; Clarke, V. Conceptual and design thinking for thematic analysis. Qual. Psychol. 2022, 9, 3–26. [CrossRef]
27. Abrami, P.C.; d’Apollonia, S. Multidimensional students’ evaluations of teaching effectiveness: Generalizability of “N = 1”

research: Comment on Marsh (1991). J. Educ. Psychol. 1991, 83, 411–415. [CrossRef]
28. Marsh, H.W.; Roche, L.A. Making students’ evaluations of teaching effectiveness effective: The critical issues of validity, bias, and

utility. Am. Psychol. 1997, 52, 1187. [CrossRef]
29. Marsh, H.W. Students’ evaluations of university teaching: Dimensionality, reliability, validity, potential baises, and utility. J. Educ.

Psychol. 1984, 76, 707. [CrossRef]
30. Coffey, M.; Gibbs, G. The Evaluation of the Student Evaluation of Educational Quality Questionnaire (SEEQ) in UK Higher

Education. Assess. Eval. High. Educ. 2001, 26, 89–93. [CrossRef]
31. Sartania, N.; Sneddon, S.; Boyle, J.G.; McQuarrie, E.; de Koning, H.P. Increasing Collaborative Discussion in Case-Based Learning

Improves Student Engagement and Knowledge Acquisition. Med. Sci. Educ. 2022, 32, 1055–1064. [CrossRef]
32. Harendza, S.; Krenz, I.; Klinge, A.; Wendt, U.; Janneck, M. Implementation of a Clinical Reasoning Course in the Internal

Medicine trimester of the final year of undergraduate medical training and its effect on students’ case presentation and differential
diagnostic skills. GMS J. Med. Educ. 2017, 34, Doc66. [CrossRef]

33. Kiesewetter, J.; Sailer, M.; Jung, V.M.; Schönberger, R.; Bauer, E.; Zottmann, J.M.; Hege, I.; Zimmermann, H.; Fischer, F.; Fischer,
M.R. Learning clinical reasoning: How virtual patient case format and prior knowledge interact. BMC Med. Educ. 2020, 20, 73.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1136/bmjopen-2018-025973
https://www.ncbi.nlm.nih.gov/pubmed/31494596
https://doi.org/10.3205/zma001399
https://www.ncbi.nlm.nih.gov/pubmed/33659608
https://doi.org/10.1002/bmb.21124
https://doi.org/10.1097/ACM.0b013e3181d5dd0d
https://doi.org/10.1016/j.anai.2021.12.010
https://doi.org/10.1037/qup0000196
https://doi.org/10.1037/0022-0663.83.3.411
https://doi.org/10.1037/0003-066X.52.11.1187
https://doi.org/10.1037/0022-0663.76.5.707
https://doi.org/10.1080/02602930020022318
https://doi.org/10.1007/s40670-022-01614-w
https://doi.org/10.3205/zma001143
https://doi.org/10.1186/s12909-020-1987-y
https://www.ncbi.nlm.nih.gov/pubmed/32171297

	Introduction 
	Materials and Methods 
	Structure of a CCD Session 
	Content of the CCD Moderator Training 
	Study Design 

	Results 
	Student Cohort 
	Students’ Expectations Prior to the Initiative 
	Students’ Evaluation after Their Participation 
	CCD Moderator Training Compared to Curricular Courses 

	Discussion 
	Appendix A
	References

