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ABSTRACT
Purpose: Medical students’ transition to postgraduate training, given the complexity of new roles
and responsibilities, requires the engagement of all involved stakeholders. This study aims to co-
create a transition curriculum and determine the value of involving the key stakeholders through-
out such transition in its design process.
Methods: We conducted a mixed-methods study involving faculty/leaders (undergraduate/postgradu-
ate), final-year medical students, and chief residents. It commenced with eight co-creation sessions
(CCS), qualitative results of which were used to draft a quantitative survey sent to non-participants,
followed by two consensus-building CCS with the original participants. We applied thematic analysis
for transcripts of all CCS, and mean scores with standard deviations for survey analysis.
Results: We identified five themes: adaptation, authenticity, autonomy, connectedness, and con-
tinuity, embedded in the foundation of a supportive environment, to constitute a Model of
Learning during Transition (MOLT). Inclusion of various stakeholders and optimizing their represen-
tation brought rich perspectives to the design process. This was reinforced through active stu-
dents’ participation enabling a final consensus.
Conclusions: Bringing perspectives of key stakeholders in the transition spectrum enriches transi-
tion curricula. The proposed MOLT can provide a guide for curriculum designers to optimize the
final year of undergraduate medical training in preparing students for postgraduate training with
essential competencies to be trained.
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Introduction

The transition from undergraduate to postgraduate medical
training is accompanied by marked change in context and
responsibilities, which necessitates good preparation. This
challenges medical schools, which regard students’ prepar-
ation for postgraduate training as their primary responsibil-
ity (Elnicki et al. 2015). This struggle is perceived by
postgraduate educators, who recognize the lack of pre-
paredness of newly graduated trainees (Lyss-Lerman et al.
2009; Hauff et al. 2014). Similarly, students feel poorly pre-
pared to fulfil common clinical and professional responsibil-
ities when they start postgraduate training (Benson et al.
2015; Minter et al. 2015). Wolf et al. (2014) explored stu-
dents’ perspectives regarding the purpose and value of the
final year and recommended involving them in decisions
made about modifying final year curricula and structure.
Chang and colleagues also investigated new resident’s per-
spectives regarding their transition to residency experience
(Chang et al. 2020). While previous work studied students’
experiences and requirements for transition, medical stu-
dents’ engagement with staff in designing their transition

to postgraduate training has not been fully explored. An
approach to this is investigated within this study.

Medical education literature regarding active student
participation in curriculum design is growing. Many

Practice points
� For students to learn during transition, they need

to adapt, be immersed in authentic experiences,
be provided with autonomy, feel connected, and
experience continuity of learning.

� Postgraduate educators and trainees, peers, and
college leaders/faculty are support-rich resources
for students in transition.

� Reporting the co-creation dynamics is noteworthy
to reflect active student participation in co-creat-
ing their own curricula.

� Inclusivity of key stakeholders across the spectrum
of transition brings rich perspectives to the design
of transitional curricula.
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approaches for involving students with learning and teach-
ing have been advocated, yet when the aim is to optimise
the efficacy of the learning environment, co-creation is the
most suitable approach (K€onings et al. 2014; Martens et al.
2019). It is an evolving approach that actively engages stu-
dents with staff in designing an effective learning environ-
ment (Martens et al. 2019). It is defined as the collaborative
work between staff and students in creating components
of curricula and/or pedagogical approaches (Bovill et al.
2016). While many institutions have adopted student
engagement approaches in curricular transformation and
large-scale curriculum reforms and student curricular
boards, there are few reports on how students currently in
transition shape their preparation for postgraduate training
(Milles et al. 2019; Scott et al. 2019; Geraghty et al. 2020).

Undergraduate curriculum development, including tran-
sition to clinical practice, is still regarded as the primary
responsibility of medical schools. While many institutions
have adopted student engagement approaches, deficien-
cies and struggles of newly graduating students are often
identified by postgraduate leaders and educators. During
transition, medical school graduates migrate across educa-
tional and health care systems and would most benefit
from a shared responsibility to support their optimal prep-
aration for their careers as new doctors in training (Morgan
et al. 2020). Studies indicate that postgraduate educators
and leaders have valuable expertise and views on the skills
that final year students should possess before entering
graduate medical education (Angus et al. 2014; Pereira
et al. 2016; Pearlman et al. 2017). Ruskin and colleagues
proposed a tripartite co-creation framework involving stu-
dents with workplace partners and university staff,
acknowledging the value of contributions consistent with
each participant’s expertise and perspective (Ruskin and
Bilous 2020). Thus, while students provide unique perspec-
tive on the education program through experiencing the
full transition, engaging postgraduate educators and lead-
ers in the co-creation process should bring valuable and
meaningful input to the transition curriculum.

Purpose

We implemented a co-creation study involving final-year
medical students with college leaders and faculty, together
with clinical faculty. The power differential between students
and faculty can threaten active student participation
through fear of repercussions for sharing their opinion
(Johnson-Bailey and Cervero 1998; Stalmeijer et al. 2014).
Creating a psychological safe environment was a prerequis-
ite for a successful student engagement (K€onings et al.
2021). Also, the difficulty of including all students’ voices in
the design process due to class size carries the risk of gaps
in student representation (Matthews et al. 2018; Bovill 2020).
To optimize key stakeholder representation, the views of
non-participating students and other stakeholders were
explored through a questionnaire. Ultimately, we aimed to
answer the following research questions: What are the com-
ponents of a co-created model that are developed by
engaging students in transition with college and clinical fac-
ulty and chief residents? What is the value of including
stakeholders across the transition spectrum? What is the
added value of optimizing stakeholder representation in the

co-created model? And finally, how is students’ active par-
ticipation best established in the co-creation process?

Methods

Design

A mixed-methods study was conducted in three stages,
seeking the yield of a broader picture and more compre-
hensive support for validity (Creswell and Clark 2017). Eight
CCS were organized, each involving faculty/leaders, either
undergraduate or postgraduate, with final year medical stu-
dents and chief residents. Qualitative data from these ses-
sions were used to draft a quantitative questionnaire about
the proposed ideas for the transition curriculum. It was
sent to non-participants of the CCS from the four stake-
holder groups to optimize the representation of the whole
local community. This was followed by two consensus-
building CCS that involved participants from the four stake-
holder groups and yielded rich qualitative data on the final
proposed curriculum.

Setting

The study was conducted at two institutions: the Qatar
University College of Medicine (QU-CMED) in collaboration
with Hamad Medical Corporation (HMC). HMC is the pri-
mary graduate medical training organization in the State of
Qatar and holds Accreditation Council of Graduate Medical
Education International (ACGME-I) accreditation. The
QU-CMED program is six years, adopting an integrated cur-
riculum in which Problem Based Learning is the main
pedagogy in the early years. Upon graduation, these stu-
dents join residency programs at HMC.

Participants

The study included four stakeholder groups. Using pur-
poseful sampling, we selected medical students at the
start of their final year who were identified by AA, who is
a university faculty involved in students’ teaching in the
pre-clinical years, as being high contributors to college
activities: members of committees such as assessment
and curriculum committees, and students’ association;
thus they represent information-rich participants. We also
invited college faculty including members of the curricu-
lum development committee, clinical faculty (residency
program or associate directors, and core faculty), and
chief residents of major residency programs. These partic-
ipants are involved in postgraduate and undergraduate
medical education and are information-rich on the point
of interest (Patton 2002). Invitations to take part in co-
creation sessions (CCS) were via email, to include a
description of the study purpose and emphasis on volun-
tary and confidential participation.

Additionally, all members of the different stakeholder
groups were invited to fill out the questionnaire. Table 1
shows participants of both the CCS and the questionnaire.
Nine program directors/associate program directors/core
faculty, nine college faculty/leaders, five chief residents, and
23 final-year medical students participated in the CCS. 82
out of 210 (response rate ¼ 39%) responded to the survey;
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nine (45%) final year medical students, eight (53%) college
faculty/leaders, 50 (35%) program directors/associate pro-
gram directors/core faculty and 15 (45%) chief residents.

Data collection

The principal data collection was through a total of ten
online CCS between June and December 2020. To involve
stakeholders who did not participate in the CCS, a ques-
tionnaire was drafted to explore their perspectives. Study
approval was obtained from both QU and HMC Ethical
Review Boards. Participation was voluntary and all
participants provided informed consent. All responses were
anonymized through coding participants’ names and de-
identifying all quotes.

Co-creation session procedure
Developing the moderator guide. The CCS discussion was
guided through a moderator guide (Supplementary
Table 1), structured to follow the elements of Schlossberg’s
transition theory (STT) as a conceptual framework. The STT
is comprised of three components: (1) ‘Approaching
Transitions’ which involves the identification of the individ-
ual’s perspective of where they are placed within the tran-
sition and whether they are ‘moving in,’ ‘moving through’
or ‘moving out’ (2)‘Taking stock of coping resources: The
4S system’ that involves identifying the transitioning indi-
vidual’s perspective of their coping resources and places
them into categories of ‘situation,’ ‘self,’ ‘support’ and
‘strategies’ and lastly (3) ‘Taking charge: strengthening
resources,’ integrates several counseling techniques with
the focus on developing the transitioning individual’s cop-
ing resources (Schlossberg and Goodman 2005). The guide
was developed based on the 4S system where ‘Situation’
refers to how the transition is perceived by the trainees;
‘self’ is about personal resources needed for transition;
‘support,’ signifies the support needed for transition, and
finally, ‘strategies’ describe desirable approaches that can
facilitate students’ transition. All authors reviewed and
adjusted the moderator guide which was further refined
after debriefing on the initial two CCS.

Creating a psychological safe environment. To ensure a
psychological safe environment for student engagement,
participants were gathered online in the ‘main room’ at the
start of each session, to provide a 20-min-orientation dur-
ing which they were re-introduced to the purpose of the
study, the co-creation concept including definition, goal,
and the importance of including all participant voices in

the discussion. The elements of a successful student part-
nership including power distribution, sense of belonging,
inclusivity, and responsibility were explained, and partici-
pants were reassured of confidentiality and anonymization
of data collection.

Conducting the session. Co-creation involves the active
engagement of students in developing curricula with staff
(Bovill et al. 2016). During the process, students collaborate
with course faculty to form a curriculum planning team to
design course content and processes (Mihans et al. 2008;
Bovill 2014; K€onings et al. 2021). Thus, in each session, CCS
included representatives from the students and the faculty.
In the first phase of this project, eight CCS were organized:
three included students together with college faculty and
five involved students with clinical faculty and chief resi-
dents. Each session was attended by a new group of partic-
ipants. All CCS were online, each lasted for 120min,
moderated by one of the authors and attended by a scribe.
After orientation, participants were divided into 2–3 break-
out rooms depending on the number of participants,
ensuring equal representation from faculty and students;
each session included 3 students and 3 faculty. For 90min,
participants discussed key questions encompassing the
final year curriculum requirements and strategies to accom-
plish them. After 90min, all participants re-joined and con-
tinued a plenary discussion, after scribes shared summaries
from each subgroup (30min).

For inclusivity and to increase stakeholder representa-
tion, the proposed requirements and strategies generated
during the eight CCS were summarized in a short online
questionnaire. All scribe notes recorded during the eight
CCS were collected together to develop a long list of strat-
egies and support measures to prepare final-year medical
students. This generated a list of 54-item-questionnaire
included: 28 items that addressed the requirements for the
final year and 26 items focused on the approaches to
achieve those requirements (of which 18 items directly
focused on strategies and 8 items focused on support). The
items elicited participants’ agreement with the level of
importance on a 5-point Likert scale ranging from (1)
‘Essential’ to (5) ‘Not important.’ Open-ended questions
were added for additional comments. The questionnaire
was reviewed by a group of six participants from the four
stakeholder groups involved in the CCS for face and con-
tent validity, before sending it out to all students and staff
not involved in the CCS. Invitation emails with two
reminders included a description of the study and a link to
the online questionnaire on the Qualtrics survey platform.
The items showed acceptable internal consistencies with a

Table 1. Study participants.

Total participants College Hospital

Co-creation sessions 9 University Faculty
23 medical students
9 Program directors, Associate
program directors, and core
faculty of residency programs
5 chief residents

3 Curriculum developers
6 Basic scientists’ faculty
23 Final year medical students

7 Program directors/Associate program
directors
2 Core faculty of residency programs
5 Chief residents

Questionnaire 82 Total respondents (response rate
¼ 39%)

8 University faculty (response rate ¼
53%)
9 Final year medical students
(response rate ¼ 45%).

23 Program directors/Associate
program directors/27 Core faculty of
residency programs (response rate
¼ 35%)
15 Chief residents (response rate
¼ 45%)
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Cronbach’s alpha: of .89 for the 28 items on requirements,
and .94 for the 26 items focused on the strategies and sup-
port (.92 for the 18-items-strategies subscale and 0.86 for
the eight-items-support subscale).

The data collected from this survey, together with the
summary of the requirements and strategies in the eight
CCS formed the discussion areas in two final CCS, the con-
sensus sessions. Each of these consensus sessions included
representatives from all four stakeholder groups who par-
ticipated in the previous eight sessions: students, college
and clinical faculty and chief residents. Discussions fol-
lowed the same protocol as the eight CCS.

All discussions in the ten CCS were recorded, later tran-
scribed, and transcripts summarised.

Data analysis

Guided by the STT, we performed a thematic analysis of
the CCS transcripts using Atlas.ti qualitative software, ver-
sion 8.4.0. We followed the stages of open and axial coding
in an iterative process, discussed the codes, and con-
structed categories and subcategories in an analytic pro-
cess of constant comparison (Corbin and Strauss 1990).
Two authors SS and AA coded two CCS transcripts inde-
pendently and then discussed the coding framework. SS
and KK co-coded another CCS, revised the coding frame-
work and reached a consensus. The remaining eight tran-
scripts were then coded by SS and the codes were
clustered into themes. These were discussed with all mem-
bers of the research team, who reviewed the templates
and the themes (including emerging themes) to reach con-
sensus. For the questionnaire analysis on respondents’
choices of requirements and strategies that prepare stu-
dents for practice, mean scores per item were calculated
using the total set of item/code scores of the level of
importance. In the light of the research questions, we com-
puted mean scores per item for the questionnaire data on
strategies and support. Data were analysed using Statistical
Package for Social Sciences (SPSSVR ) version 27 (IBM
Statistics for Windows; IBM Corp, Armonk, New York, USA).

Reflexivity

To ensure reflexivity, the authors have paid great attention
to their practices and judgment during data collection and
analysis to avoid any bias or influence. CCS were

moderated by MA, AA, and AC who were not directly
involved in assessing students during the clerkship phase.
They introduced themselves and their background and
built trust through an explanation of the study goals and
content of the informed consent. The main author SS has a
role as a clerkship director, involved in student teaching
and evaluations; however, she engaged in reflexivity
through collaboratively analyzing the data with KK, an
expert in health professions education, not affiliated with
the two institutions where the study was conducted. The
final coding scheme was reviewed by KK, MA, and RK, and
the research team for consensus.

Results

Guided by the STT, we collected and analysed the data to
develop a co-created model of learning during the transi-
tion by involving students in transition together with col-
lege and clinical faculty and chief residents. The model
(MOLT) is demonstrated in Figure 1 and includes the five
pillars: Adaptation, Authenticity, Autonomy, Connectedness,
and Continuity rooted in the supportive learning environ-
ment. Besides the model, we report the value of including
stakeholders across the transition spectrum, the value of
maximizing their representation, and finally, the dynamic
nature of CCS which reflects active students’ participation.
In the supporting quotes, college faculty are identified with
(F), clinical faculty with (C), chief residents with (CR), and
medical students with (S). All themes, categories, codes,
and quotes are presented in supplementary tables 2 and 3.

The model of learning during transition (MOLT)

To answer the first research question, we identified five
recurring themes as the pillars for students’ learning during
transition to postgraduate education that are underpinned
by a foundation of a supportive environment. Students
need to adapt, be immersed in authentic experiences, pro-
vided with autonomy, feel connected and experience con-
tinuity of learning during transition.

Adaptation
Participants described the importance of students’ adapta-
tion to the new clinical environment during transition. This
included thorough orientation to clinical rotations with
‘specific goals and objectives’ (C) communicated to both stu-
dents and faculty. Likewise, students need to be introduced
to residency programs and familiarized with ‘the structure
and approach of the institution that they are working with’
(F). Participants emphasized training students on ‘skills of
resilience, time management, and work-life balance’ (F) in
order for them to adapt. As expressed by students: ‘If I
were allowed to know how to manage, like, what to do after
the hospital, how I can come back and finish writing up my
notes, at the same time studying and managing to be a stu-
dent but at the same time training at the hospital, it would
be great if we have some guidance on that’ (S).

Authenticity
Participants placed emphasis on authentic learning and
immersing students in the real clinical environment.

Figure 1. The co-created Model of Learning during Transition (MOLT).
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Learning is facilitated through shadowing experiences and
providing students with more clinical responsibilities where
they ‘follow the norms of the rotations’ (C), ‘are exposed to
the emergencies’ (CR) and ‘own patients’ (F). In keeping with
the same rationale, participants were in favour of more
hands-on training, in the form of ‘simulations and case-
based discussions which are better than to have lectures’ (S).

Autonomy
Participants recognized the value of students taking an
active role in their learning during transition, in contrast to
passive responsiveness to the change in environment.
Examples suggested by participants were students deter-
mining their needs, ‘then it’s our role to, to say that we
need… to be covered’ (S), taking initiative in their learning
and drafting their portfolio to determine gaps in their
knowledge and skills. Most participants suggested provid-
ing students with elective rotations to learn from and
‘reflect on everything and learn from every example’ (F).

Connectedness
For the students to learn in the new clinical environment,
they should ‘become part of the team’ (S) and ‘should feel
that they are from a part or member of the system they are
rotating in or are working and so they can fit’ (C). Students
feel connected to faculty through direct supervision and
frequent feedback because ‘supervisors, they are not only
good clinicians, they are good educators so they focus on
identifying the student’s weaknesses and strengths and dis-
cuss this with students’ (S) and it is students’ ‘right to ask for
supervision’ (C).

Continuity
Building on students’ learning attained during the college
was described by participants as a ‘spiral concept where
things are revisited and reemphasized … ’ (F). Students need
to build on previous knowledge and evaluate for any gaps’
(S). Moreover, sequential learning at the workplace was felt
to impact students learning where students first observe,
‘get to sit down and see how it’s properly done’ (S) then per-
form, ‘once they’ve seen it the next time, they should be
given a chance’ (C).

The foundation of learning: the supportive environment
During transition, students are challenged with the new
busy clinical environment of multi-cultural and diverse
population of ‘real patients with real problems, real families
and relatives’ (F). Our results demonstrated that for stu-
dents to learn through these five pillars, several identified
support-rich resources are required, being: postgraduate
educators, residents, peers, and college leaders. Clinical fac-
ulty provide students with support through supervision,
feedback, and career counselling together with mentoring
because ‘people fall down even later on in their career, and
they always need some sort of mentorship support to get
back on the feet and, you know, get back into life’ (F). They
also facilitate a safe learning environment with ‘a reporting
system that does not threaten the doctor to admit to the
mistake’ (F). Therefore, college leaders should choose
enthusiastic clinical faculty and provide them with faculty

development programs, teaching awards, affiliation titles,
and protected time for teaching so they become
equipped to teach undergraduate medical students, had
they not already the experience. Residents support stu-
dents professionally through engaging them in case pre-
sentations and evidence-based medicine activities such
as journal clubs. Psychologically, they help to ‘remove the
stress from the first year of residency’ (S) by voicing their
challenges and measures to deal with difficult times dur-
ing training. Peer support was identified through ‘study
groups’ (S) and ‘sort of platform that they can learn from
each other’ (F). Lastly, college leaders/faculty support stu-
dents through provision of psychological and career
counselling because at this stage of transition, students
feel ‘kind of insecure’ (F).

During the last two consensus sessions, all stakeholders
reviewed strategies that emerged from the CCS. The con-
sensus group agreed on the importance of strategies that
comprises the MOLT. They noted that while the list of strat-
egies was quite comprehensive in scope, students were
looking for their current gaps at this stage of development
and focused on ‘things that will have a direct impact on
their practice as new residents’ (S). They concluded that the
curriculum is dynamic and evolving, necessitating frequent
CCS to be ‘repeated a little down the line again in time’ (F)
as students progression and maturity would further deter-
mine their needs.

Value of inclusion of stakeholders across the
transition spectrum

This theme aims to answer the second research question
regarding the value of including stakeholders across the
transition spectrum by comparing the content of the co-
created model developed by students with clinical faculty
and chief residents (model 1) and that developed with col-
lege faculty (model 2). The main differences were: domin-
ance of certain pillars, the focus on preparatory measures
and specification of terminologies (Table 2).

Dominance of certain pillars
While there was equal representation of all pillars in both
models, two main pillars received more attention and
dominated the discussion within the models. The authenti-
city pillar dominated discussions in model 1 (students with
postgraduate faculty) with a detailed description of best
measures to immerse students in real situations ‘Medical
students should take part of graded responsibility which is
the main pillar in residency training such as involved actively
in on call duty, admit and do follow up on their patients’ (C).
On the contrary, model 2 (students with undergraduate
trainers) participants emphasized on the continuum pillar
and that curriculum is built in a spiral pattern ‘which means
things are revisited, reemphasized’ (F) as students advance.
This implies a difference in views of stakeholders across the
transition spectrum.

Focus on preparatory measures
Model 1 had more emphasis on practical measures that
prepare students in transition for residency. For example,
in the adaptation theme, students’ orientation to clinical
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rotations and introduction to various residency programs
were mandatory ‘so students will be interested in specialties
they will pursue and not become demotivated when they
join’ (C). However, the model 2 adaptation pillar had more
focus on the students’ preparation from personal perspec-
tives such as students’ empowerment in decision making,
building their skills of coping with pressure, time manage-
ment, and work-life balance, and exploring their passion
for medicine ‘let’s say if you like to read literature about
medicine, if you like to write, try something about medicine,
which means having to incorporate your passion with your
medical practice’ (F). Similarly, in the autonomy pillar, the
importance of reflective practice was only emphasized in
model 2 with college faculty.

Specification in terminologies
Difference in specifications were identified in both models.
Being involved in clinical training, participants of model 1
provided specific description of students’ clinical duties
such as ‘taking on call shifts’ (S), covering ‘inpatient and out-
patient services’ (CR), and ‘shadowing senior trainees’ (C) and
performing their duties and taking responsibility through
‘owning patients’ (C). Moreover, they recommended specif-
ically introducing ACGME-I competencies and assessment
tools, used in postgraduate training, to students during the
final year so ‘that would be an easy selling for them’ (CR).
The role of supervision and feedback in students’ learning
during transition was more specified in model 1. The spiral
concept of learning and reflective learning was only speci-
fied in model 2.

Maximizing stakeholder representation

Stakeholder representation was maximized through a ques-
tionnaire that was sent to those who did not participate in
CCS. All strategies and support measures identified from
scribes’ notes in the CCS were highly rated by survey
respondents with mean values ranging from 3.50 to 4.59
(Tables 3 and 4). Bedside teaching sessions and shadowing
experiences received the highest responses while more
specific courses in pain management and research skills
scored the least. Teaching faculty were found to be the
dominant support for students in transition, therefore allo-
cation of enthusiastic faculty and training them to teach
students in the clinical environment were highly rated as

support measures that can be provided by the college. The
consensus group reflected on survey respondents’ views
stating that ‘It’s quite logic’ (C), ‘It is a very, very good effort
to put down all these aspects’ (F), concluding that inclusivity
of key stakeholders across the spectrum of transition is of
high importance.

Active student participation: Process analysis

To answer the third research question, we report the
dynamics of the discussion to reflect active student partici-
pation in the CCS under four categories: Emotions and
reactions, students’ initiation of thoughts, faculty response
to students’ ideas, students’ response to faculty ideas, and
thought alignment. In the following section, all C, F and CR
are referred to as faculty.

Table 2. Differences between the two models.

Categories highlighted under each theme

Model 1(developed from CCS involving students with clinical
faculty and chief residents)

Model 2 (developed from CCS involving students
with college faculty)

Dominance of certain Pillars Authenticity: Students follow the norms of the rotations and
taking on-call shifts; provision of shadowing experiences;
exposure to variety of rotations.

Continuity: Building on the students’ knowledge
gained during (pre – clinical) college (spiral
learning concept).

Focus in preparatory measures Practical measures
Adaptation: Introducing students to residency programs
Provision of clear goals and expectations of
clinical rotations.

Personal measures
Adaptation: Empowering students in decision
making; Building students’ coping skills;
Students exploring self-passion.
Autonomy: Enhancing students’ self-
reflection practice.

Specification in terminologies Authenticity: taking on call shifts; covering inpatient and
outpatient services; shadowing residents and performing
their duties
Adaptation: introduction to ACGME-I competencies and
assessment tools. Connectedness: Provision of supervision
and Feedback.

Continuity: spiral learning
Autonomy: reflective learning

Table 3. Questionnaire responses regarding importance of strategies: mean
scores and standard deviations of all respondents (N¼ 82).

Strategies Mean (SD)

Bedside teaching sessions 4.59 (0.55)
Clinical shadowing experience/elective rotations 4.54 (0.61)
Courses in clinical documentation 4.40 (0.67)
Courses on advanced life support 4.37 (0.75)
Courses on professionalism 4.29 (0.84)
Courses on communication skills 4.26 (0.77)
Courses in interpretation imaging 4.22 (0.83)
Courses on basic surgical skills 4.22 (0.81)
Orientation to residency training 4.17 (0.74)
Courses on medical ethics 4.15 (0.81)
Training on residency activities 4.11 (0.66)
Orientation on ACGME competencies and roles of residents 4.03 (0.81)
Courses in patient safety and quality 4.03 (0.99)
Activities with competitions and prizes 3.88 (0.91)
Orientation about the basic equipment 3.71 (0.94)
Opportunities to be involved in research 3.67 (0.90)
Courses in research skills 3.59 (0.93)
Case-based courses in pain management 3.50 (0.97)

Table 4. Questionnaire responses; importance of support measures with
mean scores and standard deviations of all respondents to the question-
naire (N¼ 82).

Support measures Mean (SD)

Allocating enthusiastic faculty and providing college affiliation 4.29 (0.79)
Faculty development initiatives 4.35 (0.72)
Mentorship experiences 4.18 (0.79)
Provision of peer support 4.14 (0.75)
Courses on career consultation and counselling 4.06 (0.79)
Courses in time management 4.05 (0.78)
Provision on residents’ support 4.03 (0.85)
Courses in coping skills and work-life balance 3.98 (0.84)
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Emotions and reactions
More familiarity was noticed between participants in CCS with
college faculty; evident by humour and laughter, comfort with
openness, addressing each other by name, and relating to
their experiences during the pre-clerkship phase: ‘we have
done many scenarios as you remember, Dr. XX … ’ (S).

Students’ initiation of ideas and response to faculty
During all CCS, students have frequently initiated new
thoughts and started new threads such as: ‘So, as graduat-
ing students, we need also … ’ (S). While students showed
agreement with most of faculty suggestions, they
expressed disagreement with some strategies. This might
be facilitated by the perceived mutual respect and compas-
sion described below.

Faculty response to students’ ideas
This was characterized with apparent respect in all ses-

sions. Faculty not only gave students turns to speak with-
out interruptions, but frequently asked for permission to
speak ‘I just want to speak out’ (C), ‘May I add something to
what the student said before?’ (CR), In addition, they
acknowledged students’ ideas by saying ‘I think the mentor
issue is very good’ (C), and ‘Yeah, I agree with the
thought… ’ (F) and showed compassion by addressing stu-
dents’ worries ‘So just want our dear students to relieve this
stress about being independent and being alone in the mid-
dle for the night, having to deal with a lot of complex
cases’ (CR).

Alignment of thoughts
This was achieved with frequent clarification provided

by faculty in areas of debate or when students expressed
their concerns by stating phrases such as: ‘we would not
expect a student to know… ,’ ‘this is more advanced for a
newly joining resident’ (C).

Discussion

This study provides insights into the opinions of students
transitioning, together with those of college and clinical
faculty and chief residents that exquisitely intertwine
through co-creation to develop a model for learning during
the transition MOLT (Figure 1). It also investigated the
value of inclusivity of those stakeholders and of increasing
stakeholder representation. Key emergent findings were
students’ adaptation, authenticity, autonomy, connected-
ness, and continuity, grounded within the foundation of a
supportive learning environment to facilitate student transi-
tion. Each stakeholder brought different focus and specifi-
cations to the MOLT. Expansion of stakeholders supported
the final consensus on the MOLT. This is a novel study uti-
lizing the concept of co-creation that involved students in
transition in designing their final year curriculum with col-
lege and clinical faculty and chief residents. The study
findings suggest the value for students, college and post-
graduate training leaders in preparing students during
transitions.

There was concordance among stakeholders on the five
pillars that constitute the MOLT. Ideally, students should
adapt to the new learning environment through clear
introduction to expectations and requirements, with train-
ing in coping and time management skills during their final

year of medical school. These were seen in previous studies
as essential mandatory requirements for residency prepar-
ation and in lowering stress scores and prompting high
academic achievement (Abdulghani et al. 2014; Steiner-
Hofbauer and Holzinger 2020; Accreditation Council for
Graduate Medical Education 2021). Authenticity, achieved
by providing students with greater responsibility and shad-
owing experiences stood as a strong pillar. This aligns with
previous study findings, resulting in enhanced students’
confidence and competency for entrustment decisions
(Kitsis and Goldsammler 2013; F€urstenberg and Harendza
2017). Learning from authentic experiences needs to be
maximized, with autonomy where students take initiative,
reflect on their learning and determine their needs. This
supports the notion of self-regulation (Berkhout et al. 2017)
that maximizes experiential learning (White 2007; Woods
et al. 2011). The pillar of students’ connectedness and inte-
gration within health professional teams is crucial and was
shown in previous studies to support students’ identifica-
tion as emerging doctors (van den Broek et al. 2020).
Finally, to overcome gaps in learning during transition, the
concept of continuity with spiral learning, revisiting pre-
clinical material, links with previous studies demonstrating
that skills learned during pre-clerkship are of great value
for real-life clinical training (Margolius et al. 2020) and clear
handover from medical school to residency facilitates
smooth transition (Dallaghan et al. 2021). The supportive
learning environment within MOLT mirrors findings in pre-
vious studies demonstrating enhanced students’ ability to
formulate their learning goals and navigate the new learn-
ing environment (Berkhout et al. 2017) through peer and
resident support, mentoring (Choi et al. 2019), and devel-
oping faculty as students’ supervisors (Simpson et al. 2019).
Collectively, all these pillars are required for stu-
dent transition.

Disparities in perspectives between model 1 and model
2 support the value of inclusivity (Table 2). Our discussions
involving students with college faculty concentrated on the
importance of personal measures such as coping and time
management skills for students’ preparation. As demon-
strated in previous studies, non-clinical teachers appear
influenced by the learner-centred environment where their
teaching role requires a good communicator, motivator,
with good organizational skills (Al-Mohaimeed 2018). As
they provide advice for students over long periods of time
and see developing trends in medical student experience,
they can inform on their resilience strategies (Farquhar
et al. 2018). Our results show that the continuity pillar with
spiral learning and revisiting college learning was more
emphasized with college faculty in respect of bridging the
‘bumpy’ (Franzen et al. 2015) gap between medical school
and residency. Notably, clinical teachers including residency
program leads and educators perform their educational
tasks in parallel to patient care and chief residents have
wide responsibilities and duties, including administrative
tasks (such as duty schedules) and education of junior resi-
dents and medical students (Young et al. 1996). Hence, ses-
sions with postgraduate educators and CR provided
specific descriptions of the clinical duties and practical
measures such as authentic experiences and supervision.

Finally, it is worth considering that gathering students
with curricula experts does not necessarily guarantee
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successful co-creation. Active student participation in co-
creation requires a psychological safe environment to
enhance learner motivation to participate, increase teacher
motivation to listen and be open to feedback (K€onings
et al. 2021). Our discussions were characterized by respect,
compassion, and acknowledgment from faculty, which
facilitated students’ contribution. Previous work showed
that faculty can frame co-creation by responding respect-
fully and appreciatively to learners’ input and feedback
(Edmondson 2018). Finally, increasing representation of
stakeholders confirmed the CCS participants’ views and
added value and strength to the curriculum.

Strengths, weaknesses, and future research

In general, the components of our model are in line with
previous studies. It is the model itself and its design that is
novel. We consider it a strength that we were able to
define pillars and the supportive environment that gave
rise to the MOLT. Our co-creation design facilitated active
student participation, inclusiveness of stakeholders and
optimized their representation, to allow for a comprehen-
sive model. However, the study has some limitations to be
considered. Although a mixed methods approach was
adopted to broaden the participation, we may not have
captured a full range of opinions from non-participants.
The study findings were drawn from a sample of partici-
pants, all of which belonged to a single undergraduate and
a single postgraduate institution that may not be com-
pletely transferable to other institutions. Testing the effects
of the implementation of the co-created transition curricu-
lum was beyond the scope of this study, Future research
might explore practical application of the MOLT in different
settings and at various transition points across medical
training. Since our study was undertaken in medical
education, we invite investigation of its application in non-
medical fields. Finally, we do not know whether the add-
ition of other stakeholder groups, such as patients, nursing
or ward pharmacy staff might further improve the MOLT.
We suggest investigation of how such groups perceive and
might add to the MOLT.

Implications for practice

In general, when organising transitional curricula, under-
graduate institutions are encouraged to move from more
traditional approaches of curriculum development and
invite students and postgraduate leaders to contribute
measures to enhance students’ preparation. It is worthwhile
that college leaders realise that inclusion of students in
transition provides rich information on their needs and
gaps (Minter et al. 2015; Chang et al. 2020). Moreover,
involving students with stakeholders responsible for their
undergraduate and postgraduate education in a co-
creation setting, further shapes the curricula to what is
required (Lyss-Lerman et al. 2009). Curriculum designers
might benefit from the MOLT in designing curricula for stu-
dents in transition, focusing on the five pillars together
with the supportive learning environment to provide stu-
dents with rich educational experiences. This particularly
holds for medical training since students move from under-
graduate to postgraduate education, challenged by their

new roles and responsibilities. Lastly, a psychological safe
environment enables students’ openness in sharing their
views of learning during transition with faculty.

Conclusions

The proposed co-created MOLT provides a model that inte-
grates strategies and supports facets of transition and
endorses a guide for developing curricula to determine a ‘fit
for purpose’ final year of undergraduate medical training.
This study proposes that engaging key stakeholders in the
transition spectrum in co-creation bring rich perspective to
the transition curriculum. This invites further research into
maximizing students’ learning during transition.
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