<t | =10] (93] 3 N

Medical
Education
Online .

=

Medical Education Online

ISSN: (Print) (Online) Journal homepage: informahealthcare.com/journals/zmeo20

Taylor & Francis

Taylor & Francis Group

Development of complex pedagogical
competencies and reflexivity in clinical teachers
via distance learning: a mixed methods study

Sophie Wurth, Hubert Maisonneuve, Mohamed Amir Moussa, Baptiste
Campion, Nathalie Caire Fon, Claire Peltier & Marie-Claude Audétat

To cite this article: Sophie Wurth, Hubert Maisonneuve, Mohamed Amir Moussa,
Baptiste Campion, Nathalie Caire Fon, Claire Peltier & Marie-Claude Audétat (2023)
Development of complex pedagogical competencies and reflexivity in clinical teachers via
distance learning: a mixed methods study, Medical Education Online, 28:1, 2265163, DOI:
10.1080/10872981.2023.2265163

To link to this article: https://doi.org/10.1080/10872981.2023.2265163

8 © 2023 University of Geneva, Switzerland.
Published by Informa UK Limited, trading as
Taylor & Francis Group.

A
h View supplementary material &

@ Published online: 11 Oct 2023.

N
CA/ Submit your article to this journal

||I| Article views: 703

A
& View related articles &'

(&) View Crossmark data &'

Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journalinformation?journalCode=zmeo20


https://informahealthcare.com/action/journalInformation?journalCode=zmeo20
https://informahealthcare.com/journals/zmeo20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.1080/10872981.2023.2265163
https://doi.org/10.1080/10872981.2023.2265163
https://informahealthcare.com/doi/suppl/10.1080/10872981.2023.2265163
https://informahealthcare.com/doi/suppl/10.1080/10872981.2023.2265163
https://informahealthcare.com/action/authorSubmission?journalCode=zmeo20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=zmeo20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.1080/10872981.2023.2265163?src=pdf
https://informahealthcare.com/doi/mlt/10.1080/10872981.2023.2265163?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/10872981.2023.2265163&domain=pdf&date_stamp=11 Oct 2023
http://crossmark.crossref.org/dialog/?doi=10.1080/10872981.2023.2265163&domain=pdf&date_stamp=11 Oct 2023

MEDICAL EDUCATION ONLINE
2023, VOL. 28, 2265163
https://doi.org/10.1080/10872981.2023.2265163

Taylor & Francis
Taylor &Francis Group
3 OPEN ACCESS

Development of complex pedagogical competencies and reflexivity in clinical
teachers via distance learning: a mixed methods study

Sophie Wurth
Nathalie Caire Fon

RESEARCH ARTICLE

2, Hubert Maisonneuve ©°, Mohamed Amir Moussa ®°, Baptiste Campion ©°,
d, Claire Peltier ®*¢ and Marie-Claude Audétat @

aUnit for Development and Research in Medical Education, Faculty of Medicine, University of Geneva, Geneva, Switzerland; *University
Institute for Primary Care, Faculty of Medicine, University of Geneva, Geneva, Switzerland; “Institute of Higher Studies in Social
Communications, Brussels School of Journalism and Communication, Brussels, Belgium; YFamily Medicine and Emergency Medicine
Department, Medicine, Université de Montréal, Montréal, Canada; Faculty of Educational Sciences, Université Laval, Quebec City,
Canada

ABSTRACT

Clinical reasoning is the cornerstone to healthcare practice and teaching it appropriately is of
utmost importance. Yet there is little formal training for clinical supervisors in supervising this
reasoning process. Distance education provides interesting opportunities for continuous
professional development of healthcare professionals. This mixed methods study aimed at
gaining in-depth understanding about whether and how clinical teachers can develop com-
plex pedagogical competencies through participation in a Massive Open Online Course on
the supervision of clinical reasoning (MOOC SCR). Participants self-assed their clinical super-
vision skills before and after partaking in the MOOC SCR through the Maastricht Clinical
Teachers Questionnaire. [tem scores and the distribution of response proportions before and
after participation were compared using paired t-tests and McNemar's tests respectively. In
parallel, the evolution of a subset of MOOC participants’ pedagogical practice and posture
was explored via semi-structured interviews throughout and beyond their MOOC participa-
tion using simulated and personal situational recalls. The verbatim were analysed with
standard thematic analysis. Quantitative and qualitative findings converged and their inte-
gration demonstrated that partaking in the MOOC SCR promoted the development of
complex pedagogical competencies and reflexivity with the participants. This was quantita-
tively evidenced by significantly higher self-assessed supervision skills and corresponding
attitudes after completing the MOOC. The qualitative data provided rich descriptions of how
this progression in pedagogical practice and posture occurred in the field and how it was
shaped by participants’ interaction with the MOOC’s content and their motivations to pro-
gress. Our findings provide evidence for the development of pedagogical skills and corre-
sponding attitudes for the supervision of clinical reasoning through participation in the
MOOC SCR and contribute to the literature body on the opportunities that distance learning
provides for the development of pedagogical competencies. The extent to which the peda-
gogical underpinnings of the MOOC contributed to these developments remains to be
determined.
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Introduction remediating them to facilitate the development of

- o . the learners’ competencies and ultimately ensure effi-
Clinical reasoning is central to healthcare practice.

Yet, teaching and supervising it is complex as this
process depends on the practitioners’ context and

cient clinical interventions and adequate patient care.

Distance learning has been increasingly integrated
into medical education over the past two decades
[12-17]. In contrast with simply broadcasting elec-
tronic course material via the internet, online teach-
ing encompasses a pedagogical approach and aspires

experience, partly results from automatic, implicit
pattern recognition processes and implies a high cog-
nitive load [1,2]. Between 7 and 28% of medical

students encounter academic difficulties at some
point in their curriculum [3-6] and most of them
encounter cognitive difficulties including difficulties
in clinical reasoning [7-11]. As most of these diffi-
culties become apparent during clinical rotations, it is
crucial to train clinical teachers in identifying and

to be flexible, engaging, interactive and learner-
centered [12,18-20]. Massive Open Online Courses
(MOOC:s) on designated pedagogical platforms illus-
trate one way of online teaching in health professions
education and are a class of online and mostly open-
access courses that transmit content to large numbers
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of participants. They are usually several weeks long
and ideally involve learners through videos, quizzes
or peer interactions via forums, mutual assessments
and individual or group assignments. Strong pedago-
gical foundations, active and authentic learning
requiring reflection and a careful course design have
additionally been reported as key ingredients for
a MOOCs effectiveness in the context of health pro-
fessional’s continuous education [21]. While the open
access of MOOCs permits the registration of thou-
sands of participants, usually only a fraction actually
completes the course [22,23].

Striving for a continuous professional develop-
ment as clinical teacher requires nurturing one’s
knowledge base with clinical, medical, contextual
and pedagogical knowledge [24] and permits contin-
uous improvement of clinical and pedagogical skills.
In this context, MOOCs on topics such as the clinical
reasoning process [25,26] or teaching and assessing
clinical skills [27-29] have been developed over the
past years. These courses are particularly interesting
as they deal with relevant issues encountered in the
clinical context, thereby promoting the applicability
of the learned concepts [30,31]. To contribute to the
development of pedagogical competencies of the clin-
ical teacher, the G3 de la francophonie (a consortium
of three French-speaking universities - University of
Geneva, Université de Montréal, and Free University
of Brussels) supported the development of a MOOC
on the supervision of clinical reasoning (MOOC
SCR) in clinical settings. This MOOC proposes
a conceptual framework for clinical reasoning super-
vision and trains participants in the practical use of
methods for supervising this reasoning process and
for implementing remediation strategies to difficul-
ties encountered by their students. We hypothesized
that participation in this MOOC allowed the devel-
opment of complex pedagogical competencies such as
the elaboration of teaching scripts [24], the practice
of supervision and the reflexivity of clinical teacher
participants and their integration into participants’
practice and posture [32,33]. Such a professional
development, further embodied through the develop-
ment of a clinician-teacher professional identity,
would allow learners to move beyond knowledge
and skills (traits) towards attitudes and their incor-
poration into daily routines (states), a notion also
described as ‘entrustment’ in the last level of
Miller’s pyramid on learner assessment in health pro-
fessions [34,35].

In the framework of coronavirus disease 2019
(COVID-19) related perturbations of medical educa-
tion, numerous educational developments emerged,
describing the adaptation of classroom and clinical
teaching towards mainly online modalities [20,36-38].
This persisting context brought afore the need for shift-
ing from a patching attitude of emergency remote

teaching to a sustainable adaptation of study plans and
continuing education programs [20,39-41]. Particularly
in distance learning formats, there is an increasing need
for a careful consideration of constructive pedagogical
alignment [42] and of relationships between and within
teachers and learners [20,43,44]. In this context, we here
use the MOOC SCR and the analysis of nearly three
years of participation to illustrate that carefully devel-
oped distance education can be used to develop com-
plex pedagogical competencies and corresponding
postures of participants. We build on our findings to
illustrate important issues related to the supervision of
clinical reasoning and discuss how distance teaching
may promote the development of complex
competencies.

Materials and methods

MOOC SCR objectives, modalities and
pedagogical principles

Objectives - The main objectives of the MOOC SCR
are to offer a conceptual framework and practical,
relevant methods for supervising clinical reasoning,
for implementing means of remediation of identified
difficulties and for developing a reflexive stance on
one’s practice as a teacher. The MOOC is aimed at
health professionals who supervise pre- and/or post-
graduate health professions’ students in different clin-
ical settings (private practice, hospital, clinic) with
a particular aim at medical doctors, as the situational
videos and examples stem from their clinical context.

Modalities - The course is structured around eight
modules, whose learning objectives are summarized
in Supplementary File 1. Participants can start the
course at any time and can take as much time as
needed to complete it. This feature accommodates
for possible differences in learner profiles, allowing
participants to engage with the course content
according to individual constraints and motivational
drivers [45]. The MOOC is held in French, and is
available since January 2019 on two online platforms,
namely Coursera [46] and Edulib [47].

Pedagogical foundations - The course is conceived
in a learner-centered perspective reflecting an active,
situated and self-directed vision of learning
[30,31,42,48]. The different modules provide rich
feedback and guidance for different learner needs
through numerous interactive videos with simulated
clinical supervision situations. The videos apply
storytelling principles for the narration and were
elaborated to resonate with participants’ practice.
These practical cases are supplemented with short
theoretical videos and extensive literature, provided
at the end of each module, to integrate the theory.

Throughout the course, participants are prompted
to analyze the presented situations and develop



reflexive abilities [49], thereby developing awareness
of the competencies to be achieved. To anticipate for
participants’ potential feeling of isolation in this
online course, the MOOC aims at creating feelings
of presence by keeping the same presenters interven-
ing in the introductory and theoretical videos
throughout the course. In addition, introductory
videos are situated in the same clinical settings, in
which a situational video would afterwards prompt
participants to reflect on different steps of the super-
vision process. To minimize distractibility associated
with distance learning, the course content is subdi-
vided into short sub-units of generally less than five
minutes. Furthermore, the expected duration for each
activity is indicated. Finally, to contribute to the
development of a community of practice, participants
could interact with each other and with the teaching
staff in online forums, during several online discus-
sion periods as well as in dedicated workshops at
medical education conferences of the société interna-
tionale francophone d’éducation médicale (SIFEM)
and of the Association for Medical Education in
Europe (AMEE).

Target participants: Sub-
population of MOOC participants
interested in pedagogy

Data: Semi-structured interviews
based on elaborated interview
guides
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Study design

The present study aimed at understanding if and
how MOOC SCR participation enabled the devel-
opment of complex pedagogical competencies and
a corresponding posture in clinical teachers. To
address this two-fold objective, a convergent paral-
lel mixed methods research approach was chosen
[50] and is reported according to the Good
Reporting of Mixed Methods Study (GRAMMS)
criteria [51]. The quantitative arm aimed at asses-
sing whether MOOC SCR participants improved
their self-assessed clinical supervision skills after
partaking in the course. The qualitative arm
aimed at understanding the complex mechanisms
underlying the development of those pedagogical
competencies and corresponding attitudes. The
study purpose was thus addressed by concurrently
collecting and analyzing qualitative and quantita-
tive data before merging results for triangulation,
integration and interpretation (Figure 1). The dif-
ferent datasets were equally important in addres-
sing the research problem in an integrated way as
they allowed to respond to the complementary

Analysis: Thematic analysis via
deisgnated conceptual frameworks
Output: Themes describing the
development of complex

pedagogical compentencies
throughout and beyond their

QUALITATIVE data collection

Interview pairs |11, 13 & 12, 14 \

participation to the MOOC

QUALITATIVE data analysis

11 12
I T T O
1| 2' 3‘ 456 7 8 modules |

v

SUPERVISION DU
RAISONNEMENT =

CLINIQUE

@Q‘——

Q1  Q2Q3 Q4

. C’

QUANTITATIVE data analysis
Item scores from Q1 & Q4

QUANTITATIVE data collection /

Questionnaires Q1 & Q4 Analysis

Descriptive statistics, group

comparisons
Target participants: all MOOC
participants (not mandatory for
progression within MOOC)
Data: Questionnaires Q1 and Q4
on self-assessed quality of clinical
supervision skills & professional
identity formation

in the MOOC

Interview transcripts |1 12 13 14

INTEGRATION
Quantitative &
qualitative data

Output Output
Linking and Discussion of
illustrating merged results in

quantitative
outcomes with
qualitatively
derived themes

light of the
development of
complex pedagogical
copmpetencies via
the MOOC on SCR

Output: Evolution of participants'
self-assessed clinical supervision
skills before and after participating

Figure 1. Mixed methods research design: a parallel, convergent study design to gain in-depth understanding of how distance
learning can promote the development of complex pedagogical competencies. Interview pair 11-13 (green) focused on
a simulated recording of a supervision, interview pair 12-14 focused on a participant’s personal situational recall of
a supervision situation. Questionnaire pair Q1-Q4 (brown) generated data about participants’ self-assessed clinical supervision
skills before and after partaking in the MOOC. Questionnaire pair Q2-Q3 (grey) investigated the interaction between participants
and the learning tools developed in the MOOC (analysis out of scope of the present work). MOOC SCR: Massive open online
course on the supervision of clinical reasoning, I: interview, Q: questionnaire, m: months.
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aspects of ‘if and ‘how’ progression in pedagogical
competencies and posture occurred through parti-
cipation in the MOOC SCR.

Quantitative study arm

Sampling and data collection

The quantitative arm of the study aimed at answering
the research question Do MOOC SCR participants
self-assess their clinical supervision skills as higher
after partaking in the MOOC SCR compared to before
starting the MOOC?’. This was addressed by compar-
ing the MOOC participants’ self-assessed clinical
supervision skills before and after taking the MOOC
SCR via two online questionnaires addressed to them
at the beginning (Q1, end of module 1) and at com-
pletion (Q4, end of module 8) of the MOOC.
Questionnaires Q2 and Q3 focused on the interaction
between participants and the MOOC’s learning tools
and are discussed in another contribution [52]. All
MOOC participants were voluntary and answering
the questionnaires was not mandatory for progres-
sion within the MOOC. Likewise, responding to Q1
did not constrain participants to respond to the fol-
lowing questionnaires. Participants consented online
to participate in the study before responding to the
first question of Q1.

Data analysis

Self-assessed quality of participants’ clinical supervi-
sion skills. We compared the participants’ self-
assessed clinical supervision skills before and after
partaking in the MOOC SCR through the
Maastricht ~ Clinical =~ Teaching  Questionnaire
(MCTQ), a valid and reliable instrument to assess
clinical supervision skills [53,54]. This instrument
has been used as a self-evaluation instrument (mod-
ified MCTQ, mMCTQ) to identify self-perceived
training needs in clinical teachers [55-57]. It aims at
evaluating the quality of individual clinical teacher’s
supervision through the dimensions of Role modeling,
Coaching, Articulation, Exploration, and Learning
environment (Table 1, dimensions 1-5).Qualitative
[58,59] and quantitative [60] evidence has suggested
that excellent clinical teachers have a well-developed
teacher identity in addition to their clinician identity.
To explore the relationship between clinical

reasoning supervision competencies and the develop-
ment of a clinical teacher professional identity, we
added questionnaire items on an additional dimen-
sion, Professional identity development (Table 1,
dimension 6). All six dimensions require different
pedagogical competencies and the questionnaire
asked participants to self-assess their performance
by indicating their agreement to 24 items distributed
over these 6 dimensions on a four-point Likert scale
[61]. We chose a forced Likert scale to obtain a clear
positioning from the participants, permitting the
dynamic comparison of responses at the beginning
and at the end respectively of their participation in
the MOOC.

In the present study, the questionnaires were writ-
ten and administrated in French (Supplementary
File 2). For the purpose of this research article, they
were translated to English by a native English speaker
(Supplementary File 3).

Statistical analyses. We performed descriptive ana-
lyses of all mMCTQ items and computed the mean
score and standard deviation obtained for each item
as well as the distribution of each item’s responses on
the Likert scale in Q1 and Q4. We assessed the
differences between item scores in Q1 and Q4 using
a paired t-test to consider the matched observations
(same participants). For each item, we computed and
reported the proportion of respondents that
increased, maintained and decreased their agreement
rating with each item’s statement between Q1 and
Q4. We also computed the proportions of respon-
dents that globally agreed (aggregating ratings for
‘Totally agree’ and ‘Partially agree’) and disagreed
(aggregating ratings for ‘Totally disagree’ and
‘Partially disagree’) with each item’s statement in Q1
and Q4 and compared those proportions using
McNemar’s test for paired nominal (‘agree’ vs. ‘dis-
agree’) data.

Qualitative study arm

Sampling and data collection

The qualitative arm of the study consisted in answering
the research question ‘How does partaking in the MOOC
SCR enable the development of complex pedagogical
competencies and corresponding postures in its

Table 1. Dimensions of clinical supervisions and corresponding teacher actions explored with questionnaires Q1 and Q4.

Dimension Teacher action

1. Role modeling

2. Coaching

3. Articulation

4. Exploration

5. Learning environment
students feel respected

6. Professional identity

development pedagogic terminology, etc.

Active demonstration and description of clinical reasoning at work

Observation of students and providing relevant and specific feedback on students’ performance

Questioning students about their reasoning and encouraging them to ask questions

Encouraging students to formulate and pursue learning goals

Creating a safe, respectful and constructive learning environment by showing interest in student’s learning and making

Demonstrating self-perception as clinician and as teacher through explicit emphasis on teaching practices, usage of




participants?”.  This  was  addressed  through
a longitudinal exploration of a selected subpopulation
of MOOC participants’ progression in clinical teaching
competencies during and beyond their participation in
the MOOC (purposeful sampling). Those participants
were recruited to participate in the MOOC SCR and the
qualitative study arm by e-mail to a [nationality] com-
munity of practice of family medicine practitioners
interested in pedagogy, of which one of this study’s
authors, HM, is a member of.

The longitudinal exploration of their developing
pedagogical competencies was achieved through
a series of four semi-directed interviews held during
(I1, I2, and I3) and after (I4) completion of the
MOOC (Figure 1). Participants gave verbal consent
to participate during their first interview (I1). All
interviews were guided by HM and conducted in
French. The privileged contact with HM allowed for
deep and authentic exchanges during the sequence of
interviews, thereby generating an extremely rich set
of qualitative data.

The interviews were organized in two pairs: the
first pair of interviews (I1, at the start of the MOOC,
and I3, at the end of the MOOC) focused on a video
of a modelled supervision (same video in both inter-
views). The second pair of interviews (I2, between
modules 3 and 6, and I4, between three and six
months after completing the MOOC) centered on
two distinct audio-taped supervisions of the partici-
pants themselves. Interviews were transcribed to gen-
erate French anonymized verbatim and selected
quotes were translated to English for the purpose of
this research article by a native English speaker.

Data analysis

Theoretical frameworks. We developed a coding grid
for analyzing the participants’ development of peda-
gogical competencies throughout and beyond their
participation in the MOOC SCR using theoretical
frameworks about the development of a clinical tea-
cher’s pedagogical competencies [24] and dual pro-
fessional identity [11,58,60]. Indeed, physicians have
a dual role in the clinical setting as they provide
patient care (clinical role) while teaching trainees
(supervising role) [62,63]. Considering that ‘excel-
lence in clinical teaching is at the top of the pyramid
of complexity and expertise’ [24], efficient supervisors
have to go beyond the development of knowledge and
skills in clinical education [64]. The search for excel-
lence as a clinical teacher requires concurrently
acquiring and organizing medical knowledge, knowl-
edge about patients and contexts and pedagogical
knowledge [24]. The transformation of these different
forms of knowledge and their integration into
a supervisor’s teaching scripts [24] mirror the devel-
opment and enrichment of illness scripts [65].
Combining the clinical and pedagogical reasoning
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processes allows a clinician to solve a patient’s pro-
blem using an appropriate illness script and to
address a trainee’s need by referring to a relevant
teaching script [24] without being overburdened by
the cognitive load this implies [24,66]. As good clin-
ical teachers identify as clinicians and as teachers
alike [58-60,67,68], the development of this dual
professional identity is thus of importance in light
of clinical supervision competencies.

Interview guides. We elaborated four interview
guides using open questions related to the theoretical
frameworks described above (Supplementary File 4).
Each of the four interviews I1-14 (Figure 1) was
organized in three phases

(i) an introductory phase, exploring the clinical
and the teaching contexts of the participant as
well as their expectations and needs in terms
of training (I1) or their advancement in the
MOOC and the difficulty of combining clin-
ical and teaching activities (12, I3, and 14)

(ii) an observatory phase, consisting in visualizing
a video of a modelled supervision (I1 and I3,
same video in both interviews) or in listening
to a recorded supervision of the participant
(12 and 14, two distinct supervisions)

(iii) a debriefing and development phase, exploring
the participant’s reaction to the observed super-
vision and their representations of how to evolve
in their practice and of their teaching scripts

Thematic analysis. The qualitative arm aimed at iden-
tifying how partaking in the MOOC SCR contributed
to the development of clinical reasoning supervision
skills and corresponding attitudes. To understand the
experiences and perceptions of the participating clinical
supervisors, we used a phenomenological approach
and performed thematic analysis as described by
Braun and Clarke [69]. We used both a deductive
approach, using the coding grid developed through
the conceptual frameworks presented above, and an
inductive approach, permitting the elaboration of data-
driven codes to enrich the analysis. Transcribed inter-
views were analyzed using coding software ATLAS.ti
version 9 through an iterative coding process on a first
transcript by three researchers (SW, HM, and MCA) to
determine their alignment, and then by two pairs of
researchers (SW/HM and SW/MCA) for all consecu-
tive transcripts. All three authors first individually
grouped the codes into categories that allowed defining
main themes. Themes and categories were then refined
based on discussions among them. The final themes
and categories were described and illustrated with
quotes illustrating the development of the participants’
pedagogical competencies.
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Integration of qualitative and quantitative data
and analyses

In order to provide a comprehensive understanding
of the impact of distance teaching and its underlying
mechanisms on the development of complex pedago-
gical competencies, this study provided integration of
qualitative and quantitative data at multiple levels
[70]. At the level of the study design, the integration
was materialized through the parallel convergent
design allowing furthermore to triangulate the
obtained data (Figure 1). At the level of the study
methods, the integration occurred by linking data
collection and analysis methods through embedding
[70]. The connection of the quantitative and qualita-
tive datasets occurred via participant sampling and by
matching the explored dimensions in both arms
through shared theoretical frameworks underpinning
the mMCTQ, the interview guides and the coding
grid for thematic analysis. At the level of data report-
ing and interpretation, integration occurred through
merging: both datasets were parallelized to assess for
confirmation, expansion or discordance. A narrative
approach was used to describe the integrated data
thematically [70]. This multilevel integration of both
study arms underpins this mixed methods study.

Ethical considerations

The study was conducted in accordance with the
Declaration of Helsinki and approved by the
University of Geneva’s Committee for Ethical
Research (authorization # 201901.01). Participants
to the quantitative arm consented online to partici-
pate in the study before responding to the first ques-
tion of Ql via the institutional survey software
LimeSurvey. The LimeSurvey databases are stored
on the University’s central servers in compliance
with the Swiss federal and cantonal legislation on

data protection and could be accessed by MCA,
AM, CP and HM. Database extracts consisted in
text files, where each line represented the ratings of
one participant. No participant identifier such as
e-mail address, name, date of birth or any other,
was attached to the line.

Participants to the qualitative arm gave verbal
consent to participate in the qualitative research dur-
ing their first interview (I1). HM knew the partici-
pants as described above, and conducted the
interviews. AM and CP transcribed the interviews
without knowing the interviewees and coded the par-
ticipants from P01 to P08. Participants’ names did
not appear anywhere in the transcribed files. No
compensation was provided to participate in either
arm of the study.

Results
Quantitative study arm

Sociodemographic characterization of MOOC
participants

A total of 3734 persons registered to the MOOC on
SCR on Coursera or EduLib between January 2019
and October 2021. Of those, 405 (10.85%) partici-
pated to QI (module 1), among which 48 (11.86%)
also participated to Q4 (module 8), thus constituting
the sample of participants of the quantitative arm of
this study. The distribution of age classes and pro-
fessions of those participants is summarized in
Table 2.

Self-assessed clinical supervision skills

We used the self-assessed mMCTQ to measure parti-
cipants’ perceptions of their clinical supervision skills
and attitudes in six dimensions at the beginning (Q1)
and at completion (Q4) of the MOOC SCR.

Table 2. Sociodemographic characteristics of MOOC participants to the quantitative arm of the study. *: ambulatory and
hospital settings. MOOC: Massive open online course, Q: questionnaire, NA: non-applicable.

Total MOOC
registrations
(03/2019-10/2021)

Participants to Q1 & Q4 (sample for

Participants to Q1 quantitative study)

N 3734

Age NA

Profession NA

Profession in a setting allowing the supervision of NA
medical students

Currently supervising a medical student NA

405/3734 (1.85%)

<30 years old: 21.98%

30-39 years old: 31.85%

40-49 years old: 25.19%

> 49 years old: 2.99%

General internal
medicine*: 2.74%

Specialized medicine:
29.88%

Nursing sciences: 12.10%

Physiotherapy: 2.25%

Other: 17.04%

Yes: 85.93%

48/405 (11.85%)

<30 years old: 2.83%

30-39 years old: 39.58%

40-49 years old: 22.92%

> 49 years old: 16.67%

General internal medicine*: 18.75%
Specialized medicine: 35.45%
Nursing sciences: 1.42%
Physiotherapy: 16.67%

Other: 18.75%

Yes: 85.42%

No: 14.07% No: 14.58%
Yes: 85.19% Yes: 91.67%
No: 14.81% No: 8.33%
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The mean score of all but two mMCTQ items
increased between Q1 and Q4 indicating an increase
in self-assessed supervision skills. The paired t-test
revealed a statistically significantly increased score
for items in the dimensions Role modelling,
Coaching, Articulation, Exploration, and Professional
Identity formation (Table 3). The majority of items
(17/24) had a mean score of more than 3 out of 4 in
Q1, indicating a rather strong initial agreement with
the different items. This proportion increased to 24/
24 items in Q4. These results suggest that the parti-
cipants perceived a positive evolution of their role
modelling (items 2 and 3) and coaching (items 6
and 7) competencies and increasingly perceived
themselves as accompanying their students in becom-
ing aware of and developing their clinical reasoning
process (items 9, 10 and 12). In addition, participants
demonstrated an increasingly developed professional
identity as clinical teachers between starting and
completing the MOOC (items 19, 21, 22 and 23);
even though most items corresponding to this dimen-
sion exhibited the lowest mean score across dimen-
sions in both QI and Q4.

To provide insights into the change in rating
frequency distributions underlying item scores in
Ql and Q4, we computed the proportion of

respondents that increased, maintained and
decreased their agreement rating with each item’s
statement between Q1 and Q4 (Supplementary
file 5). The majority of respondents maintained
their agreement rating between Q1 and Q4. For
all but three items, the proportion of respondents
increasing their agreement with each item’s state-
ment was greater than the proportion decreasing
their agreement. We compared the proportion of
respondents globally agreeing (aggregating ratings
for “Totally agree’ and ‘Partially agree’) and dis-
agreeing (aggregating ratings for “Totally disagree’
and ‘Partially disagree’) with each item’s statement
in Q1 and in Q4 using McNemar’s test for paired
nominal data (Table 4). The proportion of respon-
dents agreeing with an item’s statement increased
for all items except for those in the dimension
Learning environment, where all respondents
maintained agreement between Q1 and Q4.
Likewise, the proportion of respondents disagree-
ing with an item’s s statement decreased. Those
changes in proportions were significantly different
for two items of the dimension Modelling, and for
three items from the dimensions Coaching,
Articulation and Professional Identity
Development respectively.

Table 4. Comparison of proportions of respondents agreeing and disagreeing with each item’s statement in Q1 and Q4 using
McNemar’s test for paired data. Na: McNemar's test non-applicable since one proportion equal to 0. Q: questionnaire, NS: non-

significant.
Proportion of Proportion of
respondents respondents
agreeing with the disagreeing with
statement (%) the statement (%)

Questionnaire dimensions and corresponding items Q1 Q4 Q1 Q4 P-value McNemar test for paired nominal data
Modelling

1 36 42 12 6 NS (P=.109)

2 25 41 23 7 P<.001

3 42 46 6 2 P=.046

4 43 47 5 1 NS (P=.102)
Coaching

5 43 46 5 2 NS (P=.180)

6 44 47 4 1 NS (P=.180)

7 40 47 8 1 P=.008

8 36 44 12 4 P=.005

9 42 47 6 1 P=.025
Articulation

10 a 47 7 1 P=.034

1 44 47 4 1 NS (P=.180)

12 35 44 13 4 P=.013

13 32 41 16 7 P=.039
Exploration

14 29 45 19 3 P<.001

15 42 48 6 0 Na
Learning environment

16 48 48 0 0 NS (P=1.00)

17 48 48 0 0 NS (P=1.00)

18 48 48 0 0 NS (P=1.00)
Professional identity development

19 27 39 21 9 P=.005

20 34 37 14 1 NS (P=.366)

21 43 46 5 2 NS (P=.180)

22 29 45 19 3 P<.001

23 36 47 12 1 P=.002

24 46 48 2 0 Na
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Table 5. Sociodemographic characteristics of MOOC participants to the qualitative arm of the study. MOOC: massive open online

course, F: female, M: male, I: interview.

Practical/clinical
Age at study experience at study start

Experience in
supervision at study

Participation in

Experience in supervision at  qualitative arm of this

Participant Gender start (years) (years) start (years) study start (max level of trainees) study
01 F 36 5 3 Junior interns 11,12, 13, 14
02 ] 38 10 3 Senior interns I

03 1] 38 8 4 Junior interns ]

04 F 32 2 1 Junior interns 11,12, 13, 14
05 M 33 2 1 Externals 11,12, 13, 14
06 M 30 3 2 Junior interns I

07 1] 40 10 4 Senior interns ]

08 F 34 6 4 Junior interns 11,12, 13

Qualitative study arm

Sociodemographic description of the participants
of the qualitative arm of the study

The sociodemographic information of the qualitative
study’s participants is summarized in Table 5. About
one third of the members of the [nationality] com-
munity of practice interested in pedagogy (n=8/25)
agreed to participate in the qualitative study and
participated in the first semi-directed interview (I1)
at the start of the MOOC SCR. Among those, four
(50%) participants pursued with the MOOC and par-
ticipated in interviews 12 and I3. One participant did
not terminate the MOOC and hence did not partici-
pate in the follow up interview (I4).

Thematic analysis

The qualitative arm of the study aimed at exploring
the development of complex pedagogical competen-
cies of a subsample of MOOC participants during
their progression within the course and beyond
through a series of semi-directed interviews
(Figure 1). The thematic analysis of the interviews’
contents allowed us to identify two main themes
suggesting the development of competencies and
posture:

(1) A progression in pedagogical practice, evi-
denced by an increasingly precise and analyti-
cal  pedagogy, consciously  organized
supervisions and a developed reflexivity about
their own practice

(2) A developed pedagogical attitude through an
embodied dual clinician-teacher professional
identity, illustrated by an increased feeling of
legitimacy as supervisors, by the desire to
share the gained competencies with their
peers and by a demonstrated reflexivity about
their pedagogical posture

Here, we present these findings based on the partici-
pants’ trajectories within the MOOC. We illustrate
how the participants’ progression occurred in each
particular context and how its extent and reach were
shaped by their interaction with the course’s content,
by their motivation to engage in the MOOC or by
their previous experience in clinical supervision. The

verbatim illustrating the developments of the differ-
ent participants are referred to under the form of
participant X - quote Y (PX-Y) and regrouped in
Supplementary File 6.

Progression in pedagogical practice

Analytical and focused pedagogy. During the first
interview, participants often referred to their pedagogi-
cal skills as being based on intuition rather than on
formal training (P0I1-1, P04-2, P08-1). The discus-
sions about the video of a simulated supervision (I1)
or reflections on their own practice (12) also illustrated
these non-analytical approaches through long and
poorly structured discourses that contained little peda-
gogical jargon. On several occasions, participants failed
to precisely identify the clinical reasoning problems
exposed in the recorded supervisions (P04-1, P05-1,
P08-2). The discussion of the same simulated super-
vision and the reflections on their own practice towards
completion of the MOOC revealed enriched teaching
scripts through a much more structured and analytical
approach (P01-3) marked by explicit pedagogical ter-
minology and key concepts adapted to the learners’
level (P04-3, P05-2). Despite this progress, one of
those participants was not yet able to correctly diagnose
a premature closure in her last supervision, showing the
persistent progress margin (P04-4). One of the partici-
pants explicitly reported now assuming her intuition
and using it as a basis for addressing encountered
difficulties (PO1-2). The participant that did not termi-
nate the MOOC did not demonstrate an elaboration of
her teaching scripts. In I3, she rather reported situations
in which she re-experienced similar blockades with her
students and described similar attempts to remedy
them than the ones reported during I1 (P08-3).

Tools for and organization of efficient supervisions. At
the beginning, participants did not seem to make
use of particular methods to carry out efficient
supervisions. They struggled to explicitly determine
pedagogical objectives with and for their students
(P04-5,6, P05-3, P08-4) and to address encoun-
tered clinical reasoning difficulties of their students
in relevant ways (P01-4,5,6). Alongside the lack of
methodological framework to identify and remedy
the encountered clinical reasoning difficulties, they
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also referred to the tensions between the clinical
and the teaching agendas as a barrier to carrying
out efficient supervisions (P05-4, P04-7, P08-5,6).
After participating in the MOOC, the same parti-
cipants exposed clear strategies to organize their
supervisions (P0I-7, P04-8) and to address
a clinical reasoning problem considering the con-
text and the learner (P05-5, P04-9). They
expressed satisfaction about how they managed to
dissect encountered situations and determine ped-
agogical objectives for their students (P0I-8,9).
While some participants explicitly associated those
pedagogical competencies with the MOOC (P05-6,
P01-8,9), the participant that did not terminate the
MOOOC clearly expressed her status-quo concerning
her pedagogical practice. She did not manage to
operationalize her motivations to develop her
supervision competencies due to work overload
and difficulties to organize dedicated time to prac-
tice the encountered techniques (P08-7,8).
Demonstration of increased reflexivity about their own
practice. After completing the MOOC, participants
demonstrated increased reflexivity about their own
practice. One participant exposed how the MOOC
had enriched her practice with a variety of tools
that she was eager to try out in order to build and
elaborate teaching scripts (P0I1-10) and demon-
strated reflexivity on the strengths and weaknesses
of her own practice in light of the acquired tools
(P01-11). She further reflected on how her
increased pedagogical awareness had rendered
recent supervisions highly interesting, thereby con-
tinually nurturing her practice (P0I-12). Another
participant reflected how the MOOC had helped
her feel calmer and more structured in her super-
visions (P04-10), and on how future recalls of the
learnt concepts were going to enact periodic reflec-
tion on the evolution of her own practice (P04-
11). A third participant reflected on the shortcom-
ings of his past practice in light of the gained
knowledge (P05-7) and on how the learnt concepts
were going to shape his future practice (P05-8,9).
While the participant who did not terminate the
MOOC did not demonstrate evolved competencies,
participation in the MOOC and in the interviews
for this research project did stir up reflections on
her practice (P08-9) and the challenges associated
to the high cognitive burden of the daily work
preventing mental availability to integrate the
taught concepts (P08-10). Those difficulties,
mainly caused by a lack of pedagogical practice
and skills, hindered her reasoning in terms of
teaching scripts, thereby impeding the parallel clin-
ical and pedagogical reasoning processes. This in
turn resulted in long, inefficient supervisions, over-
burdening her mentally and eventually causing her
to abandon the MOOC.

A changing attitude through the embodiment of
a dual clinician-teacher professional identity
Increased perceived legitimacy for the supervisor role.
Feeling legitimate as clinical supervisor contributes to
a professional identity as clinician and as teacher
[68]. Several participants shared the feeling of poor
legitimacy as supervisors during the first interviews,
mainly fueled by the lack of formal training in this
role (P04-12, P05-10). Through their participation
in the MOOC, some participants reported gained
legitimacy and improved confidence as clinical super-
visors through the acquired knowledge, tools and
competencies (P05-11, P01-13). One participant yet
reported a lack of confidence as clinical supervisor
even though she recalled tools from the MOOC that
she was eager to use in future supervision situations,
demonstrating the integration of the taught concepts
(P04-13). During the last interview, she eventually
expressed satisfaction about how her handling of
a recent supervision had been successful and satisfy-
ing for her (P04-14).

Eagerness to transmit and to share the gained expertise
with colleagues. The development of the professional
identity as a clinical teacher was also materialized by
the desire to transmit the gained skills to colleagues
[60,67]. Indeed, during the first interview, several
participants voiced frustrations about the absence
and non-harmonization of existing trainings in
supervising clinical reasoning (P0I-14, P08-11I).
After completing the MOOC, several participants
expressed their desire to disseminate the acquired
concepts (P0I-15, P05-12, P08-12), demonstrating
the eagerness to contribute to the development of
pedagogical cultures in their departments.

Developed reflexivity about attitude as clinician and
teacher. Finally, participants also demonstrated an
increased reflexivity about their attitude and posture.
One participant, who previously prioritized the clin-
ical duty over the teaching duty, now demonstrated
awareness about his pedagogical identity (P05-13)
and reflected on the challenges associated with the
role of the supervisor (P05-14). He valued the
MOOC and the participation in this study as an
opportunity to reflect on his practice, demonstrating
professionalism and a changed attitude towards his
job (P05-15). Another participant reflected on the
parallel between the pedagogical and clinical reason-
ing and diagnoses processes (P01-16), demonstrating
a deep integration of the concepts into her posture.
She further exposed how the acquired competencies
conferred her the necessary confidence and skills to
supervise a future student with difficulties that was
being referred to her specifically because of her ped-
agogical competencies (P0I-17). Overall, the partici-
pant that did not terminate the MOOC evolved little
in her posture: albeit characterized by a well-
developed starting reflexivity on the complementarity



of the clinical and the pedagogical identities (P08-
13), this reflexivity remained confined by struggles in
efficiently embodying this double role during the
daily work (P08-14).

Factors influencing the extent and reach of the parti-
cipants’ progression and change in attitude
Interaction with the MOOC’s content. We identified
that the participants all interacted in their own way
with the MOOC’s content. For instance, participant
P01 demonstrated an in-depth appropriation of the
course’s content, illustrated among others by her
printing out different supervision tools and testing
them with her students. She exposed the most pro-
minent development in her practice (adoption of
multiple concepts and tools from the MOOC and
expressing satisfaction about their efficiency) and in
her posture (paralleling clinical and pedagogical rea-
soning or being referred to for students with difficul-
ties). Another participant, P04, went through the
MOOC to the best of her abilities, trying to free
enough time (2 or 3h in a row) to actively engage
with the content during each session, which she
identified as a challenge. Her progression, while slo-
wed down by a maternity leave, was neat in terms of
pedagogical reasoning and supervision techniques but
less prominent in terms of attitude, confidence and
capacity to explicitly and correctly diagnose
a particular pedagogical problem. A third participant,
P05, displayed a more superficial interaction with the
course’s content and did not completely integrate the
different tools presented in the course, as evidenced
by difficulties recalling them during the interviews.
He progressed rapidly in series of shorter sessions
(<1h at a time) and reported visualizing most of the
videos at an increased speed. However, he hailed the
self-reflective questions at the end of each module as
an important moment to take a step back and recog-
nize what had been learnt and demonstrated a shift
from clinically-centered to student-centered supervi-
sions as he progressed within the MOOC. The fourth
participant, P08, did not manage to terminate the
MOOC due to overwork and the incapacity to peri-
odically free time slots to dive into the course’s con-
tent. She did not demonstrate much progression in
pedagogical practice or posture.

Motivation to engage and continue with the MOOC.
Most participants exposed intrinsic motivations to
start and continue the MOOC, such as the desire to
learn and to improve one’s practice. This could be
associated with a deeper acquisition of skills and
corresponding pedagogical attitudes (i.e. POI).
Participants also reported extrinsic motivations,
such as the desire for recognition or legitimacy,
which could be associated with a more superficial
learning and a weaker progression in pedagogical
competencies (i.e. P05). One participant, P04,
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suggested that the flexible schedule and the availabil-
ity online were additional attractors of this MOOC.
Most of the participants agreed that the series of
interviews in the context of the qualitative study
constituted another important motivational driver to
regularly progress within the course’s content and to
debrief on the encountered concepts.

Experience in supervision at MOOC start. While all
participants displayed some type of progression in
their pedagogical competencies, novice supervisors
(for instance P04 or P05, Table 5) appeared to start
from a lower level of competencies and their progres-
sion most markedly occurred in their practice and
less in their posture. Experienced supervisors on the
other hand started the MOOC with a well-developed
reflexivity on the importance of pedagogy in medical
education (for instance P01 or P08, Table 5). Their
respective progression however was impacted by their
trajectory within the MOOC: while P01 impressively
internalized the MOOCs concepts and further devel-
oped her pedagogical practice and her professional
identity as clinician and as teacher, P08, who did not
terminate the MOOC, did not demonstrate the same
type of progression.

Integration of qualitative and quantitative data

The integration of quantitative and qualitative data
allowed us to gain an in-depth understanding of the
impact and underlying mechanisms of the MOOC
SCR on the development of complex pedagogical
competencies. The quantitative data, stemming from
all MOOC participants, suggested a moderate but
generalized increase in self-reported supervision skills
across explored dimensions. This result was further
underpinned by a significant increase in the propor-
tion of respondents agreeing with items between Q1
and Q4. The qualitative data, stemming from
a purposefully sampled sub-population of MOOC
participants, illustrated how this progression
occurred in practice in different contexts and parti-
cularly, how its extent and reach were shaped by their
interaction with the course’s content, their motiva-
tional drivers or their previous experience in clinical
supervision. The integration of both results enabled
an expanded understanding of the phenomenon at
study and is hereunder presented using a narrative
approach that describes the results thematically [70].

Progression in pedagogical practice

Numerous items from the mMCTQ demonstrated
improvement in self-assessed clinical supervision
skills between starting and completing the MOO,
which aligned with the witnessed progression in ped-
agogical competencies of the interview participants.
More specifically, the questionnaire results demon-
strated improved perceptions of participants’ mastery
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of supervision techniques and pedagogical concepts
(items 10, 12, 14, 19, 22 and 23), which was very well
reflected in the qualitative interviews, through an
increasingly focused and analytical pedagogy and
expressed satisfaction about the usage of different
tools. Similarly, questionnaire respondents reported
an improved perception of their abilities to adjust
their teaching to their trainees’ level (item 6),
a competency that was also demonstrated by the
participants during the interviews. The participants
to the qualitative arm also demonstrated an increased
reflexivity concerning their own practice, which was
reflected in the questionnaire results through role
modelling items and professional identity development
items.

Embodied dual clinician-teacher professional
identity

The interviews of the qualitative arm revealed the
development of a clinical teacher professional identity
and the corresponding attitude among participants.
Legitimacy in the role of a clinical teacher emerged to
be a very important aspect, which was fuelled by gain
in self-confidence with regards to teaching and super-
vising. Improved self-confidence about the gained
competencies as clinical teacher was reflected in
some of the assertive mMCTQ items (I create suffi-
cient opportunities, I provide relevant feedback).
Another component of the developing professional
identity as clinical teacher was sharing with collea-
gues and contributing to a community of practice.
While participants to the qualitative arm reported
eagerness to transmit the learnt concepts, they did
not explicitly describe contributions to establishing
pedagogical standards in their workplace. Similarly,
the score of the corresponding item in the mMCTQ
(item 20) was among those, whose score was rela-
tively low in Q1 and increased little in Q4. The
development of the professional identity was also
associated to an increased reflexivity about partici-
pants’ posture as clinical teachers during the inter-
views. Also, the mMCTQ revealed how participants
may perceive themselves increasingly as clinical tea-
chers, as demonstrated by an improved perception of
their ability to focus on their students’ needs during
supervisions, rather than remaining with the clinical
agenda (items 22, 23, 24).

This integration of qualitative and quantitative
datasets allowed to demonstrate either confirmation
or expansion of our understanding of the studied
concepts and grounds our findings and catalyses
their impact.

Discussion

In the aftermath of a COVID-19-enforced rapid and
massive implementation of distance teaching [36-38],

numerous calls emerged to take the lessons learnt and
promote sustainable and efficient distance education
of health care professionals [20,39-41,71]. In this
framework, we analyzed the qualitative and quantita-
tive data issued from nearly three years of participa-
tion to the MOOC SCR to explore whether and how
distance education can promote the development of
complex pedagogical competencies in clinical tea-
chers. The findings from both quantitative and qua-
litative study arms demonstrate convergence and
show that MOOC participants developed their super-
vision skills and corresponding attitudes throughout
and beyond the course. The integration of both study
arm analyses underpinned and enriched those find-
ings and further allowed to comprehensively describe
how those developments occurred. In this discussion,
we build on those integrated results and discuss the
complexity of the targeted competencies and the
challenges associated with teaching them. We under-
line the relationship between the development of
those competencies and the embodiment of a dual
professional identity as clinical teachers. We then
discuss challenges and opportunities of distance
teaching for promoting the development of complex
pedagogical competencies and conclude with our
study’s strengths and limitations.

Complexity of supervising clinical reasoning

Our study results demonstrate the complexity of clin-
ical supervision competencies and of using them in
relevant ways in the clinical setting. Our findings
corroborate similar observations in the literature
that illustrate how efficient and relevant supervisions
of clinical reasoning require knowledge, skills and
attitudes that go beyond the correction of a wrong
diagnosis, the sharing of illness scripts with trainees
of providing feedback after a clinical encounter
[24,63,72-74]. In particular, a growing body of litera-
ture argues that developing expertise in clinical teach-
ing occurs through the elaboration and practicing of
teaching scripts that guide supervisors’ pedagogical
reasoning process during supervision situations
[24,72,75]. Such teaching scripts, in analogy to illness
scripts for clinical reasoning, guide supervisors
through establishing pedagogical diagnoses and issu-
ing pedagogical prescriptions for their trainees. The
joint application of both script theories eases the
cognitive burden of this parallel reasoning process
and permits high quality care of both the learner
and the patient without overloading working memory
[24,66,72]. While the MOOC aimed at developing
awareness about and promoting this parallel reason-
ing process, the results of our study show that parti-
cipants that managed to engage in the parallel
reasoning process demonstrated excellent supervision
skills and expressed satisfaction about their



supervisions, which can in part be attributed to the
fact that they were easier for them, with less cognitive
load.

Co-construction of pedagogical competencies and
a clinical teacher professional identity

Our longitudinal study allowed exploring the pro-
gressive development of the participants” pedagogical
attitudes throughout and beyond their participation
in the MOOC. The quantitative findings suggested
that at course completion, participants generally felt
more competent across all dimensions related to clin-
ical teacher performance, including their professional
identity as clinical teachers. The qualitative results
enriched those findings by illustrating how the degree
of improved pedagogical practice (‘better’ teaching)
was intimately linked to the extent of the evolved
posture as clinical teachers (‘better’ attitude). This co-
construction of pedagogical competencies and profes-
sional identity on the path towards excellence as
clinical teachers is congruent with works by Starr
et al. [58], Steinert et al. [76] and others [59,68]. As
the development of supervision skills improved par-
ticipants’ practice, their self-confidence in establish-
ing pedagogical diagnoses and issuing pedagogical
prescriptions improved. This increased self-
confidence in turn improves clinical teachers’ per-
ceived capabilities to teach, engendering satisfaction,
external recognition and often, the desire to share
their expertise and develop those competencies in
others. Those internal and external elements have
been associated with a strong teacher identity in
health care professionals [58,60,77,78]. Indicators for
the development or presence of a professional iden-
tity situate practitioners at the apex of the pyramid
assessing medical competence by demonstrating not
only excellent medical skills but also the correspond-
ing and necessary professional attitude [35]. Given
the co-construction of pedagogical competencies and
professional identity, faculty development initiatives
promoting the acquisition of teaching skills and com-
petencies may therefore focus in parallel on the awa-
kening or strengthening of clinical teacher’s
professional identity [76,79,80].

Distance learning: the importance of participant
motivation and engagement for the development
of complex competencies

Our results reveal how different learner profiles inter-
acted in various ways with the learning material and
environment and suggest that the corresponding
behavioral engagement impacted the breadth and
reach of the participants’ learning. Poellhuber et al.
described different participant profiles and interac-
tion patterns with learning material based on
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participants’ traces within a MOOC and mapped
them onto a continuum of behavioral engagement
that reflected their performance in test results [81].
While generalizing those findings to ‘good interaction
with course content causes good learning’ may be
stretched as numerous factors account for the depth
and quality of the learning, there is general agreement
that active learner engagement favors high quality
learning [42,82]. Being actively engaged in a course
reflects commitment and motivation and is facilitated
by contextual, relevant learning experiences with
which participants identify [31,82,83]. These consid-
erations may be particularly important 1) in distance
education, where drop-out rates are high [22,23],
and 2) for the development of complex competencies
as opposed to acquiring declarative knowledge. The
authenticity of the MOOC SCR, through the numer-
ous situational videos, self-reflective prompts and
self-evaluation quizzes, allowed participants to deeply
relate to and engage with the learning material [52].
Participants were also engaged through possibilities
to exchange about their practice: while the openness
of the MOOC provided the opportunity to individua-
lize the time and depth of the learning experience, the
opportunity to discuss and engage in feedback via the
online discussion boards, dedicated workshops at
medical education conferences or via the series of
interviews may have contributed to keeping partici-
pants committed. Engaging in feedback has been
extensively described as promoting high quality
learning in medical education [30,84,85]. Likewise,
belonging to a community of teachers facilitates
exchanges with peers and has been described as one
of seven elements of the teacher identity [58], which
we identified as co-developing alongside complex
pedagogical competencies. Creating the feeling of
belonging to a community of practice by providing
opportunities for engaging in feedback between tea-
chers and participants may hence be of importance
for the development of complex pedagogical compe-
tencies in clinical teachers, particularly in distance
education.

Limitations

We conducted a mixed-methods study, which
allowed compiling a rich and nuanced understand-
ing of the development of complex pedagogical
competencies through the MOOC SCR. While we
employed rich and complementary methods to
assess those developments using self-assessment,
simulated recalls (video of simulated supervision)
and real situational recalls (participants’ recorded
supervisions), our study also has limitations. First,
the study sample size in both arms is small. The
small quantitative sample resulted from a large
drop in participants between QI and Q4. This
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may in part be explained by the low completion
rates observed with MOOCs (generally less than
10% [22,23]) and by the fact that many MOOC
SCR participants appeared to take months to com-
plete the course. The qualitative sample, albeit
small, was composed of participants with very dif-
ferent trajectories. This favored a privileged and in-
depth interaction with these participants and per-
mitted a profound understanding of their progres-
sion and motives, which may have been more
difficult to achieve with larger numbers of partici-
pants. The diversity and richness of the qualitative
data could further allow identifying patterns and
potentiate transferability of our results [86].
Second, the qualitative arm’s study population
stems from a single care setting — family medicine
ambulatory practitioners. Future research investi-
gating the development of supervision skills in
other disciplines may therefore be warranted to
enhance transferability or generalization. Third,
the quantitative data was obtained from self-
reported data, which might be divergent from real
practice [87] and on a modified version of the
mMCTQ through addition of items on professional
identity formation, which we did not validate psy-
chometrically. However, we compared self-reported
responses to the same items between the beginning
and the end of the MOOC, a comparison that
should be less vulnerable to these biases. Fourth,
the quantitative findings could suffer from ceiling
effects, in particular items from the dimension
Learning environment of the mMCTQ, which did
not increase in score between Q1 and Q4. While
high initial item scores may have prevented sub-
stantial increases of the scores in Q4, this dimen-
sion has already been scoring very high in previous
studies using the MCTQ or mMCTQ [53,54]. This
dimension may therefore be inherently less discri-
minant for assessing clinical supervision skills. In
addition, we compared response proportions of
respondents globally agreeing and globally dis-
agreeing using McNemar’s test for paired nominal
data. Those computations do not suffer from ceil-
ing effects and support our findings. Fifth, we used
a forced Likert scale without neutral option, which
may impede comparability with literature as the
original. MCTQ wused a 5-point Likert scale.
However, as we used the test to compare results
within our study population to assess progression,
this bias may be less important. For those latter
limitations, it is noteworthy to stress that none
withstanding potential limitation of the survey
itself, the usage of a validated instrument like the
MCTQ/mMCTQ strengthens our work and
increases its potential impact, as it allows to situate

it in existing literature and thus contribute to
advance the research on clinical teaching.

Conclusion: how can distance teaching promote
the development of complex pedagogical
competencies?

In this study, we used validated references frame-
works for the data analyses, allowing to position our
work within the existing body of literature. Our qua-
litative results were largely congruent with the quan-
titative findings and allowed identifying two main
themes and six sub-themes corresponding to all par-
ticipants’ progression in practice and posture as clin-
ical teachers. While the evaluation of pedagogical
competencies remains rare in healthcare settings, we
here provide a privileged access to clinical teachers’
perceptions of the development of those competen-
cies and of their congruent professional identity as
clinical teachers. We thereby contribute significantly
to raising awareness about the importance of those
competencies and attitudes, while providing evidence
on their development through distance learning.

Taken together, our findings suggest that distance
learning can be used to promote the development of
complex pedagogical competencies in clinical tea-
chers. It is however key to appraise those results in
a larger context, as evidenced through the importance
of participant commitment, their interaction with the
course’s content and their integration into
a community of practice. As such, the extent to
which the pedagogical principles underpinning this
MOOC contributed to those developments remains
unclear. In the context of massification of online and
distance education, it would be highly valuable to
understand which design principles should be
retained and could potentially be reused in similar
and in different educational activities, in line with
calls for sustainable and resilient teaching formats
[71]. Further analyses of how the different pedagogi-
cal choices of the MOOC SCR promoted the devel-
opment of complex pedagogical competencies in
clinical teachers would therefore be highly
interesting.
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