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Abstract

Background This study explored the development of professional identity formation (PIF) in medical students dur-
ing clinical rotations, focusing on the relationship between self-perceived development and actual development.

It examined feedback and evaluations within the entrustable professional activities (EPA) framework, emphasizing

the role of formative feedback in fostering professional growth. By analysing students’ perceptions of their professional
identity and feedback from online portfolios, this study aimed to enhance understanding of the trajectory of PIF.

Methods Conducted at the Radboud University, this study focused on medical students in the Master’s programme.
Sub-study 1 involved administering the extended Professional Self Identity Questionnaire (PSIQ) to 2,095 students
from September 2020 to September 2022. Sub-study 2 analysed data from 240 students, integrating PSIQ responses
with feedback from their online portfolios, including assessments and supervisor feedback. Data were analysed

using SPSS (sub-study 1) and content analysis (sub-study 2) to explore the relationship between self-perceived PIF
and actual performance.

Results A total of 1,519 students completed the extended PSIQ, with exploratory factor analysis confirming

the questionnaire’s unidimensional structure and improved reliability after adding three items. A one-way ANOVA
showed a significant increase in PSIQ scores across different medical programme episodes. In sub-study 2, data

of 240 students from three clerkships were analysed for the correlation between self-perceived PIF and actual per-
formance, with no significant differences in their performance on national tests, assessments, or supervisor ratings.
Portfolio analysis revealed that supervisors'feedback centred on collaboration, attitude, self-confidence, and growth
toward becoming a physician, with students in later clerkships receiving more detailed feedback.

Conclusions The extended PSIQ, which includes questions about EPAs and clerkship transitions, maintains reliability
and construct validity, making it suitable for studying PIF within an EPA-based curriculum. Although no significant
differences in performance were found, assertiveness emerged as a key factor in the quality and quantity of feedback,
with more assertive students receiving better feedback. Narrative feedback, especially process-oriented, is crucial

for supporting professional identity formation in medical students.
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Background

In life, personal identity evolves continuously as we
grow and adapt to various experiences. Similarly, profes-
sional identity—the integration of personal values and
professional roles—develops over time, particularly in
professions like the medical [1]. For medical students,
professional identity involves understanding what it
means to be a good doctor and learning how to embody
this role in their behaviour and decision-making [2].
What we perceive as a good doctor can vary from person
to person as the different stakeholders (e.g. patients, col-
leagues) have different needs [3]. According to research
of Steiner-Hofbauer and colleagues [3], ‘good doctors’
need several characteristics belonging into six categories:
(1) general interpersonal qualities, (2) communication
and patient involvement, (3) medical competence, (4)
ethics, (5) medical management, (6) teaching, research,
and continuous education. Patients mostly seem to focus
on communication skills, while doctors highly value
medical skills. This shows that medical students nowa-
days need to develop in many areas of the profession.

Professional identity formation (PIF) is essential to
medical education [4]. PIF occurs through three inter-
related domains: individual identity, encompassing self-
beliefs and personality traits; relational identity, shaped
by interactions with significant others; and collective
identity, influenced by the social groups to which indi-
viduals belong [5]. These domains are all shaped by the
context of medical education. Early engagement in the
clinical workplace fosters students’accountability for
their professional roles [6], supports the formation of a
professional identity [7], and enhances sensitivity toward
patients, ultimately contributing to improved healthcare
outcomes [8]. PIF involves transitioning from a layperson
to a skilled professional [9], a journey that is often chal-
lenging and stressful. Junior doctors frequently struggle
to deal with their newly gained responsibilities and to
manage uncertainty [10—12]. Various factors influence
PIF [13], including prior clinical experiences, sociali-
zation, observations of others [14], and guidance from
mentors and role models [15].

One approach to supporting PIF in medical educa-
tion is through entrustable professional activities (EPAs)
[16]. EPAs are specific clinical tasks entrusted to students
once they demonstrate the necessary skills and readiness
[17, 18]. Research suggests that EPA-based curricula can
facilitate PIF by encouraging workplace participation and
promoting feedback-seeking behaviour [19]. Receiving
robust and clear feedback is essential for learning and
professional development [20-23]. A study of Andreou
and colleagues shows that EPAs possess great potential
to encourage formative feedback leading to professional
development of medical students [24]. Detailed, written
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feedback on performance is important for the devel-
opment of medical students, as it provides them with
specific insights that can guide their learning and profes-
sional growth [25-27]. The Radboud University Medical
Center is among the institutions that have implemented
an EPA-based undergraduate medical curriculum [16].
The frequent feedback reports used in this curriculum
promote active learning and professional growth.

An important aspect of the process of PIF is the devel-
opment of professional self-identity, which is described
as a state of mind where one identifies as a member of
a professional group [28]. “Tools like the Professional
Self Identity Questionnaire (PSIQ), developed by Cross-
ley and Vivekananda-Schmid, provide insight into how
medical students perceive their professional self-identity”
When using this questionnaire, one should be aware of
the fact that one’s self-identity is intrinsically unstable,
as it reflects an emotional realm rather that a structural
one [28]. While the PSIQ offers a valid measure of this
perception [29, 30], it does not directly assess the actual
process of PIF. With very little research into how actual
PIF correlates with the student’s perception of his or her
development, we do not know exactly how these two
are related. As a result, the relationship between self-
perceived professional identity and actual professional
growth or performance remains unclear, making it chal-
lenging to design optimal medical curricula to foster PIF
effectively.

This study investigated the self-perceived PIF of medi-
cal students during clinical rotations and examined the
feedback and evaluations within the EPA framework, col-
lected in their portfolios. By exploring the relationship
between students’ self-perception of their professional
growth and their actual development in clinical settings,
we aimed to better understand the trajectory of PIF.

Methods

Context

This study was conducted at the Radboud University in
Nijmegen, the Netherlands, where the undergraduate
medical school curriculum is structured into a 3-year
Bachelor’s programme followed by a 3-year Master’s pro-
gramme [19] (provided in Fig. 1). Postgraduate medical
training is the same as residency in the United States.
The Master’s programme integrates clerkships with occa-
sional classroom training, creating a dynamic interplay
between practical and theoretical learning.

Participants

The target population for this study consisted of medical
students enrolled in the undergraduate medical curricu-
lum at Radboud University in Nijmegen, the Netherlands.
Only students of the Master’s programme were included



Bremer et al. BMC Medical Education (2025) 25:560

Page 3 of 12

BACHELOR:

Classroom training and
occasional clinical practice

MASTER:

Clerkships and occasional
classroom training

MEDICAL CURRICULUM

Pre-university secondary education

First year
Second year
Third year

Fourth year
Fifth year
Sixth year

Residencies

Fig. 1 Medical curriculum at Radboud University, Nijmegen

in this study. This programme follows a structured sched-
ule divided into distinct"episodes,"alternating between
classroom training and clinical training (clerkships). Fig-
ure 2 presents an overview of the Master’s programme
and its clerkship structure. Episodes 0-3 correspond

with the first year of the Master’s programme, episodes
4-6 with the second year and episodes 7-8 with the
third and last year. Each month, a new cohort, referred
to as a Clinical Rotation Group (CRG), comprising 26—30
medical students, starts their clinical rotations. Students

EPISODE 1

EPISODE 3

EPISODE 5

CLERKSHIP GYNECOLOGY
CLERKSHIP EMERGENCY MEDICINE

EPISODE 7

CLINICAL ROTATIONS

Radboud University Medical Center

CLERKSHIP INTERNAL MEDICINE

CLERKSHIP SURGERY

CLERKSHIP FAMILY MEDICINE

EPISODE O
— CAIM: GENERAL
INTRODUCTION

EPISODE 2

CLERKSHIP NEUROLOGY
CLERKSHIP PSYCHIATRY

EPISODE 4
CLERKSHIP PEDIATRICS

EPISODE 6
CLERKSHIP OTORHINOLARYNGOLOGY
CLERKSHIP DERMATOLOGY

EPISODE 8

L SENIOR CLERKSHIP (OF CHOICE)

Fig. 2 Clinical rotations at the Radboud University Medical Center
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remain within their assigned CRG throughout the 3-year
Master’s programme, fostering continuity and collabora-
tion within their cohort.

This study was divided into two sub-studies. In Sub-
study 1, all registered students between Episode 1 and
Episode 7 of the Master’s programme were included,
between September 2020 — September 2022. Partici-
pants were asked to complete an online questionnaire,
the extended Professional Self Identity Questionnaire
(extended PSIQ), which is detailed later in this paper.
The data collected from sub-study 1 was anonymized,
preventing direct linkage of the information to individ-
ual participants. As a result, we undertook sub-study 2,
which was designed to address this limitation. In sub-
Study 2, we aimed to correlate data from the extended
PSIQ with the personal data stored in participantsonline
portfolios, for a more comprehensive analysis of the
participants’progress and performance.

Sub-study 2 employed purposive sampling to select
the participants. Out of the group of students men-
tioned above (sub-study 1), 12 CRGs (out of 36 in total)
were invited to also complete the extended PSIQ. This
approach enabled the connection of individual students’
PSIQ scores to their e-portfolio data, which was not fea-
sible in Sub-study 1 due to the anonymity of responses.
Specifically, four CRGs were selected from Episode 1,
four from Episode 4, and four from Episode 7, ensur-
ing representation from different stages of the Master’s
curriculum, as these Episodes represent the beginning,
mid- and end of the fixed components of the studies.
We selected these specific clerkships as they compre-
hensively reflect the entirety of the master’s curriculum.
Each clerkship was carefully chosen to align with the
core areas of study and practical experiences emphasized
throughout the program. By integrating these diverse
clerkships, we aim to ensure a well-rounded approach to
the learning process, encompassing as many as possible
essential facets of the curriculum.

Instrument
Sub-study 1
For Sub-study 1, we utilized the "extended PSIQ" ques-
tionnaire. The original PSIQ, developed by Crossley and
Vivekananda-Schmidt [28], serves as a research instru-
ment designed to investigate curricular elements that
contribute to the development of professional self-iden-
tity. It is not intended to analyse the nature or content of
professional self-identity or for individual assessment but
may serve as a reflective tool for developmental purposes
[28].

To adapt the PSIQ for this study, we added three
questions to examine the relationship between
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entrustable professional activities (EPAs), transitioning
between clerkships and PIF. The complete original PSIQ
can be found in Appendix 1A, while the extended ver-
sion is provided in Appendix 1C (Dutch) and Appen-
dix 1D (English). The original PSIQ has been translated
by Radboud In’to Languages, a Dutch expertise centre in
language and communication and translation agency. The
translation process included back translation, involving
translating the questionnaire into Dutch and then having
a separate translator convert it back into English, to iden-
tify and correct any discrepancies or loss of meaning.

Sub-study 2

In Sub-study 2, the extended PSIQ, as described earlier,
was utilized alongside data from participants’online port-
folios to obtain a more comprehensive understanding of
their actual performance during clerkships. Within the
Master’s programme at the Radboud University Medical
Center, students systematically collect feedback forms
in their online portfolios. These forms include narrative
feedback from supervisors on specific EPAs, individual
learning goals, and overall evaluations. By integrating
the extended PSIQ responses with this portfolio data,
we aimed to establish a clearer connection between self-
reported PIF and actual performance during clinical
training.

Data collection
The data collection process was divided into two sub-
studies, which are detailed below and illustrated in Fig. 3.

Sub-study 1

In Sub-study 1, all registered medical students between
episode 1 and 7 were invited to complete the extended
PSIQ between September 2020 and September 2022,
employing a longitudinal research design. The extended
PSIQ was administered during the regular online educa-
tion evaluations, taking place after each episode, which
occur on a quarterly basis. Thus, in the 2 years between
September 2020 and September 2022, the extended
PSIQ was administered eight times. Prior to participa-
tion, informed consent was obtained via an online con-
sent form. To ensure anonymity, no personal identifying
information was collected during this phase. The longi-
tudinal data gathered in this sub-study provides insights
into how PIF develops at the group level over time.

Sub-study 2

To address the research question at the individual level,
Sub-study 2 was incorporated. For this sub-study, medi-
cal students who met the inclusion criteria were person-
ally invited to participate by the lead researcher (AB)
during a regular educational meeting. After obtaining
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SUB-STUDY 2

PROFESSIONAL SELF
IDENTITY QUESTIONNAIRE,
COMPLETED BY 271
PARTICIPANTS

DATA COLLECTION FROM
PERSONAL ONLINE
PORTFOLIO:

FINAL ASSESSMENT SCORE
SUPERVISION LEVELS
PROGRESS TEST SCORE
WRITTEN FEEDBACK

DATA COLLECTION

SUB-STUDY 1

PROFESSIONAL SELF
IDENTITY QUESTIONNAIRE,
COMPLETED BY 1519
PARTICIPANTS

Fig. 3 Data collection

written informed consent, students were asked to com-
plete the extended PSIQ. The data collected were pseu-
donymized to protect participants’identities.
Additionally, data were gathered from the personal
online portfolios of the abovementioned selected medical
students to review their actual performance, including:

a. Final clerkship assessment: at the conclusion of each
clerkship, students receive an assessment from their
supervisor, which is based on both the collected feed-
back and the supervisor’s professional evaluation of
the student. This assessment is classified into one
of four categories: OVN (below the expected level),
VN (at the expected level), BVN (above the expected
level), or GU (no assessment possible).

b. Supervision levels from the previous clerkships: stu-
dents receive daily feedback reports from their super-
visor, which include written feedback and a supervi-
sion level. The supervision level, indicated on a scale,
reflects the degree of trust the supervisor places in
the student to perform specific EPAs independently.
An overview of the supervision levels is provided in
Appendix E.

c. The mean score on the Dutch national medicine pro-
gress test: this test, administered four times a year,
measures the overall level of medical knowledge. The
results contribute to a yearly summative assessment
of the student’s academic progress.

d. The written feedback collected in the students’ evalu-
ations: this includes the narrative feedback collected
during both intermediate and final evaluations of the
student’s performance.

In sub-study 2, we received responses from 240 medi-
cal students in 12 different CRGs. All attending students

agreed to participate. We missed the students who were
absent from the class at the time the questionnaire was
handed out. This group consisted of students from 3 dif-
ferent clerkships. In order to gain more knowledge about
how the highest- and the lowest scoring students score
on the extended PSIQ, we selected 60 students by pur-
posive sampling: the 10 students with the lowest mean
score and the 10 students with the highest mean score on
the extended PSIQ in all three clerkships. This produced
a total of 30 students with the lowest scores (hereafter
called the LS group) and 30 students with the highest
scores (hereafter called the HS group).

Data analysis

To address our research question, we employed a mixed-
methods design that integrated both statistical and quali-
tative analyses.

Sub-study 1: statistical analysis of the PSIQ

The data were analysed using SPSS (version 29). Initially,
descriptive statistics were applied to examine the data.
Subsequently, reliability and factor analyses were con-
ducted, followed by a one-way ANOVA to assess group
differences.

Sub-study 2: statistical analysis of the PSIQ & qualitative
analysis of the portfolio

An independent samples t-test was conducted to com-
pare scores between the two groups (LS and HS). Moreo-
ver, a chi-square test of independence was used to analyse
the relationship between gender and group assignment
(LS vs. HS). The written feedback collected from the
intermediate and final evaluations was subjected to
qualitative content analysis. This analysis was conducted
by AB (lead author, educationalist, and researcher), SS
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(student assistant), CF (professor of workplace learning
with expertise in both medicine and education), and MP
(professor of student wellbeing and lifelong learning, and
general practitioner).

A content analysis can be ‘any technique for making
inferences by systematically and objectively identifying
special characteristics of messages’ [31]. In this study, a
deductive approach to content analysis was chosen due
to its focus on testing pre-existing theories by organizing
and coding data into predefined categories. This deduc-
tive approach also requires attention to the organization
of categories to avoid overlooking potentially relevant
themes in the data. In this study, an extensive review of
the literature and relevant theories guided the creation of
the coding scheme, ensuring that it was comprehensive
and aligned with the research objectives.

The initial categorization process was informed by
defining the research objectives and established concepts
within the field, which helped ensure that all key themes
related to the research focus were considered in the cod-
ing structure. Thereafter, we became more familiar with
the data by reading through the data (the online port-
folio) to get an initial sense of the content. During this
stage, we started noting recurring themes and concepts.
Based on the research objectives and the initial review of
the data, AB and SS identified categories that might be
relevant for the analysis, and preliminary codes based
on these categories were created. These codes were also
informed by the subjects of the PSIQ (e.g. professional
identity formation, entrustment, collaboration, com-
munication and reflection). All intermediate and final
evaluations were then coded by AB and SS with this cod-
ing scheme. AB and SS then discussed the codes devel-
oped and formulated new codes. The coding scheme
was updated until a consensus had been achieved, and a
definitive coding scheme was then agreed by all research-
ers. All the data were coded again in the final analysis
based on this coding scheme. The feedback, provided
by supervisors at the end of specific clerkships, offered
detailed insights into students’actual performance during
the corresponding clinical rotations.

To mitigate potential researcher biases during data
collection and analysis, several strategies were imple-
mented throughout the research process. First, multi-
ple researchers were involved in the data collection and
analysis phases, allowing for a collaborative approach
that promoted a diversity of perspectives and minimized
individual biases. Inter-coder reliability checks were con-
ducted during the data analysis to ensure consistency
and to validate the findings across different analysts. Fur-
thermore, we documented decisions made at each stage
of the research process to demonstrate the objectivity of
our approach. Also, where possible, we applied reflexivity
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by encouraging our research team to reflect on their
own potential biases and preconceptions throughout the
study. This self-awareness helped identify and control for
any inadvertent influences that could have shaped the
research process or outcomes.

Results

Sub-study 1: extended professional self identity
questionnaire analysis

We received responses from 2,095 medical students.
After excluding 576 responses due to missing data in
the PSIQ questionnaire, a total of 1,519 responses were
included in the analysis. To adapt the original PSIQ for
the context of this study, three additional items concern-
ing EPAs and transitions were incorporated (items 10,
11, and 12). An exploratory factor analysis of all 12 items
revealed a single factor, indicating that the set of items
was unidimensional.

Additionally, a reliability analysis was conducted. The
inclusion of the three additional items (items 10, 11,
and 12) improved the reliability, with Cronbach’s alpha
increasing from 0.93 for the original PSIQ to 0.94 for the
extended PSIQ. This increase in reliability is attributed to
the higher number of items, rather than an improvement
in the mean correlation between items. Specifically, the
mean correlation decreased from 0.55 (for the original
PSIQ) to 0.52 (for the extended PSIQ).

A one-way ANOVA was conducted using the extended
PSIQ to compare the mean scores across the different
episodes (1-7). The analysis revealed a statistically sig-
nificant difference between groups (F(5, 1505) =301.539,
p< 0.001). Post hoc comparisons using the Bonferroni
correction indicated that the mean PSIQ score increased
significantly at each subsequent episode (all p values
<0.001). See Fig. 4.

Sub-study 2: self-perceived PIF versus actual performance
We now present the analysis of the actual performance
scores on the Dutch medical progress test, the final clerk-
ship assessment, and the supervision levels received
during the preceding clerkships for the participants in
Sub-study 2. An independent samples t-test was con-
ducted to compare these scores between the two groups
(LS and HS). The results showed no significant differ-
ences between the groups for the Dutch medical progress
test, the final clerkship assessment, or the supervision
level score (see Table 1).

Additionally, we analysed the relationship between
gender and group assignment (LS vs. HS). A chi-square
test of independence revealed a significant association
(X*(1) =13.017, p< 0.001), with a higher proportion of
men than women in the HS group.
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Fig. 4 Progression of PSIQ in episodes

Table 1 Scores of medical students for three different tests

Test Group M SD  Sign

Dutch medical progress LS 232 039 t(57)=-065;p=

test 0.52
HS 224 048

Final assessment clerkship LS 207 022 t(57)=122;p=023
HS 216 033

Supervision level score LS 3331 1803 t(58)=138;,p=0.17
HS 3987 1873

Portfolio analysis

The portfolio analysis involved evaluating the portfolios
of students in both the LS and HS groups. By examining
the intermediate and final evaluations of students with
the lowest and highest average extended PSIQ scores,
we aimed to identify any differences in the written evalu-
ations provided by supervisors, particularly regarding
actual performance during the clerkship. Overall, we
found that supervisors were generally attentive to aspects
of collaboration and participation in the workplace,
including interactions with supervisors, other medical
staff, and peers. Additionally, feedback in episode 7 was
of higher quality and significantly more detailed than
feedback from episodes 1 and 4. The feedback in epi-
sode 7 focused more on a student’s professional devel-
opment and skills, whereas feedback in episodes 1 and 4
was primarily centred on medical knowledge and skills.
Based on our content analysis of the narrative feedback,
we identified five key themes, each with corresponding
sub-themes:

1. Collaboration in the workplace

a. Teamwork

b. Communication
2. Presentation and eagerness to learn

a. Attitude
b. Self-reflection
c. Pro-activity

3. Self-confidence
a. Uncertainty

4. Growth towards becoming a physician
5. Trust and entrustment

Taken together, these themes provide deeper insights
into the student’s actual development and its relationship
with their self-perceived development.

Collaboration in the workplace

Teamwork is frequently highlighted by supervisors as
essential activities for students in the workplace. Being an
active member of the team, as well as maintaining clear
and empathetic communication with patients and col-
leagues, is highly valued. Feedback on collaboration with
other professionals and peers was provided to students in
both the LS and HS groups:

".. (student) is a part of the team, is visible and col-
laborates whenever possible’ (HS group, episode 1).

‘She acts as a professional towards colleagues and
other staff’ (LS group, episode 1).

Additionally, aspects of communication, particularly
with patients, were mentioned in the evaluations of stu-
dents from both groups.
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‘Good and friendly contact with patients. Relaxed
communication. (HS group, episode 1).

‘Communication comes naturally to you with
patients and other healthcare professionals’ (LS
group, episode 7).

Presentation and eagerness to learn

Students in both groups received substantial feedback
on their assertiveness and attitude across all episodes.
However, feedback for the HS students regarding their
attitude was slightly more negative compared to that
for the LS students:

— ‘Pay attention to your appearance. You are likable,
easy-going and jovial. But this sometimes extends to
nonchalance. You may adopt a more formal attitude
over the course of your career. (HS group, episode 4)

— ‘Professional attitude and pleasant personality were
regularly mentioned by colleagues. Makes a calm
but thoughtful impression. (LS group, episode 4)

With regard to a student’s presentation and attitude,
the willingness to improve and ability for self-reflection
was frequently indicated by supervisors of students of
both groups:

— ‘For your next clerkship, I would like to advise you
to continue to pay attention to your self-learning
attitude. You should primarily ask for feedback to
develop yourself and not to check off mandatory
items. (HS group, episode 1)

— You deal with feedback very well and we clearly see
that you try to take it into account and improve it in
your next consultation! (LS group, episode 7)

However, a difference appears in terms of proactiv-
ity. Supervisors in the HS group particularly valued
students’initiative in seeking learning opportunities
and their courage to engage in new and challenging
activities:

“You are an independent student who can be trusted
and clearly indicates her boundaries. You like to
tackle things and do not shy away from new chal-
lenges’ (HS group, episode 7)

_.. (student) stands out in a positive way with partic-
ipation, takes responsibility! (HS group, episode 4).

In the LS group, unlike the HS group, the evaluations
described the students’ lack of courage and pro-activity
to actively put themselves forward in the workplace:
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— You are not yet a qualified doctor, but you know
much more than the patient in front of you. So express
yourself that way. (LS group, episode 4)

— ‘We talked about a certain reluctance towards
unknown things. Take this consciously, be curious
about others, and also try to take the step to partici-
pate in unknown situations. (LS group, episode 7)

Self-confidence

Regarding self-confidence, students from both groups
received feedback on their (lack of) self-confidence in
episode 1. However, as the internships progressed, stu-
dents in the LS group appeared to feel more uncertain
than those in the HS group. In episode 4, feedback on
a lack of self-confidence or uncertainty was more fre-
quently noted for the LS group compared to the HS

group:

—  “You could develop more and present yourself more as
a medical doctor. Stop being so modest” (HS group,
episode 4)

In episode 7, feedback regarding uncertainty was rarely
noted for the HS group. Instead, students in the HS
group received feedback on their confidence and aware-
ness of their own limits. In contrast, for students in the
LS group, a lack of confidence was still mentioned.

— You are an independent student who can be trusted
and clearly indicates her boundaries. You like to
work hard and do not shy away from new challenges.
Great!’ (HS group, episode 7)

—  “You should show yourself more and trust in your own
abilities and insights. Don’t be too modest!” (LS group,
episode 7)

— ‘What could be improved: Be more confident by trust-
ing your own judgment, but that will come naturally,
a matter of experience. (LS group, episode 7)

Growth towards becoming a physician

In their clerkships, students are expected to grow from
a student who has just started working in the field to an
(almost) qualified medical doctor. Information regard-
ing this growth features in the supervisors’ evaluations in
both groups:

— .. who gradually became more confident and grew
more and more into her role as a medical doctor’ (HS
group, episode 7)

— Tve seen an acceptable growth in the past weeks’ (LS
group, episode 7)
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However, in the LS group, the student’s professional
development and growth towards becoming a medi-
cal doctor were described cautiously in more modest
terms, often mentioning a period of adjustment:

— ‘In the first weeks you had a somewhat wait-and-
see attitude, but after a good learning conversation
there is clearly visible growth, both in terms of medi-
cal content (consultation, DD, policy) and profes-
sionalism (daring to ask questions, presenting your-
self a little more in the spotlight, putting yourself out
there, daring to discuss your doubts)’ (LS group, Epi-
sode 7)

— “The degree of independence has grown! (LS group,
episode 7)

In the HS group, on the other hand, professional
growth was frequently described in more exuberant
terms:

— . already functions at senior clerk level in the depart-
ment’ (HS group, episode 7)

— ‘Remarkably good and above standard: very assertive
and his work absolutely contributes to our own work’
(HS group, episode 7)

— The development as a medical doctor is appropri-
ate to the phase of the training. And ... is increasingly
growing in the role of a novice primary care physician.
You are very suitable for working in primary care!’
(HS group, episode 7)

In general, feedback on transitioning into an (almost)
qualified medical doctor was particularly prominent in
the evaluations of clerkship 7. This is understandable, as
students at this stage of their studies have more experi-
ence compared to those in clerkships 1 and 4.

Trust and entrustment

All of the aforementioned themes were addressed in the
feedback provided to students. However, feedback on
the themes of trust and entrustment was notably absent,
despite their importance in an EPA-based curriculum.
Although these themes were not frequently mentioned
in the evaluations, they were more prominent in epi-
sode 7 than in episodes 1 and 4. Supervisors in both
groups referenced the trust they had in the students only
occasionally:

You can be trusted with working in the medical
department! (HS group, episode 7)

— Also reliable in asking for help or discussing case stud-
ies! (LS group, episode 7)
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Discussion

The extended PSIQ

The primary finding of sub-study 1 is that extending the
PSIQ with three additional questions related to EPAs
and the transition between clerkships does not com-
promise the reliability of the original questionnaire.
The construct validity of the PSIQ is maintained after
the addition of these extra items, indicating that the
extended PSIQ remains an appropriate tool for study-
ing PIF within an EPA-based curriculum. This is par-
ticularly significant given the widespread use of EPAs in
contemporary undergraduate curricula.

Another key finding from sub-study 1 is the observed
progression in PIF throughout the clerkships. This pro-
gression may be partially attributed to the design of the
PSIQ’s response scale, which is structured to naturally
increase over time, reflecting a typical trajectory of
PIF development. This result highlighted the need for
a more in-depth examination of the underlying factors
driving these differences, which was addressed in sub-
study 2.

In sub-study 2, we compared two groups of students:
those with the highest average scores (HS) and those with
the lowest average scores (LS) on the extended PSIQ. Our
analysis did not reveal significant differences between
the two groups in terms of their EPA assessment scores,
which could be due to several factors. The PSIQ scales are
designed to assess overall levels and trends in develop-
ment, rather than to detect small individual differences.
Additionally, it is important to note that not all aspects
of PIF are captured by the PSIQ. Data from the portfolios
also did not provide sufficient context to explain the final
assessment scores of clerkships. For instance, a student’s
failure to pass a clerkship may have been due to factors
such as absenteeism rather than poor performance. Fur-
thermore, the assessment tools or criteria used to evalu-
ate performance may not have been sensitive enough to
capture nuanced differences between high- and low-per-
forming students. And we believe external factors, such
as the learning environment, teaching quality, or assess-
ment conditions, could have played a role in this as well.

Gender differences

Although gender differences were not the primary
focus of this study, we observed a significant difference
between male and female students in their average PSIQ
scores, with men being more represented in the high-
est score group. This suggests that male students tend to
perceive themselves as more as a medical professional
during their clerkships, whereas female students appear
more cautious. This is a new finding related to self-per-
ception of performance in medical education, but it is
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consistent with earlier research regarding gender differ-
ences in academia [32-35].

The fortunes of written feedback

Although overall performance assessments showed little
difference between the HS and LS groups, a deeper anal-
ysis of the written feedback in sub-study 2 revealed both
similarities and differences. Key similarities included the
emphasis on communication and collaboration with staff,
peers, and patients, as well as the students'willingness to
improve and seek feedback. We believe that these com-
ponents are not only central to the development of clini-
cal skills and medical knowledge but also critical to the
formation of professional identity and the cultivation of
key competencies such as teamwork and professional-
ism. Communication and collaboration with staff, peers,
and patients are pivotal in the practice of medicine, as
healthcare is inherently a team-based effort. Medical
students must learn to communicate effectively with a
diverse array of individuals, including patients, families,
and multidisciplinary healthcare teams. In addition to
communication and collaboration, a student’s willing-
ness to improve and seek feedback is a key aspect of their
professional development. Feedback in medical educa-
tion serves as a mechanism for students to identify areas
for growth, gain insights into their strengths and weak-
nesses, and refine their clinical practice. And written, or
narrative, feedback seems to be even more beneficial for
the PIF of medical students, which is supported by previ-
ous studies [25-27].

The power of assertiveness
Surprisingly, a student’s attitude, particularly assertive-
ness, emerged as a key factor. Assertive students, who
take initiative and seek new challenges, collected more
specific and more frequent feedback. This increased vis-
ibility likely makes it easier for supervisors to provide
feedback. Assertiveness is an essential skill for medi-
cal professionals [36], and plays an important role in
the development of medical students and profession-
als. Assertiveness refers to the ability to express one’s
thoughts, feelings, and needs in an open, honest, and
respectful manner, while also considering the perspec-
tives of others [37]. In medical education, we believe that
assertiveness is particularly important for fostering com-
munication and professionalism. In various healthcare
scenarios [38], such as when issues of professionalism or
safety arise, or when patients make requests that chal-
lenge physicians’boundaries, assertiveness may be more
effective than other communication styles.

However, this raises concerns about less assertive stu-
dents potentially receiving insufficient or lower-quality
feedback. Our findings showed that students with higher
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PSIQ scores, who view themselves as more developed,
receive more positive feedback on assertiveness and
confidence. However, no clear correlation was found
between PSIQ scores and actual performance. Future
research should explore whether assertiveness correlates
with better development and learning outcomes.

Developing as a medical doctor

The feedback for both groups (HS and LS) reflects their
development towards becoming a medical doctor, but the
tone and content differ. Feedback for the LS group tends
to focus on outcomes, such as'degree of independence
has grown'or"has shown growth and development."In
contrast, feedback for the HS group emphasizes the
developmental process, with phrases like"increasingly
growing in the role of a novice primary care physician.
Research by Paulson and colleagues suggests that pro-
cess-oriented feedback has a more positive impact on
students’learning and self-perception than outcome-ori-
ented feedback, [39] supporting the need for more pro-
cess-focused feedback in medical clerkships to support
PIF in medical students.

Feedback quality varied across episodes, with episode 7
providing more detailed and development-focused feed-
back compared to episodes 1 and 4. This may be due to
the nature of the family medicine clerkship, where stu-
dents are supervised by the same mentor for an extended
period. This continuity fosters a deeper understanding of
the student, both personally and professionally, poten-
tially enhancing the student-supervisor relationship and
the quality of feedback. Such longitudinal integrated
clerkships, where students remain in the same practice
[12], could improve feedback quality, and thus the PIF of
medical students. Additionally, episodes 1 and 4 highlight
the need for supervisor training to enhance feedback,
which could potentially boost PIF early in the curriculum.

Strengths and limitations

This study has four key strengths. First, our mixed-meth-
ods design offers valuable insights into the relationship
between students’self-perceived development and their
actual development, as reflected in feedback. Second, the
large sample size and long duration of the study enhance
its robustness. Third, the interdisciplinary and multi-gen-
erational composition of the research team enriched dis-
cussions and provided diverse perspectives. Finally, the
extended PSIQ’s applicability to other curricula increases
its transferability.

However, the study also has limitations. Conducted at
a single institution with a unique curriculum and culture,
the findings may not be fully generalizable. Additionally,
the inability to link participants’identities in sub-study 1
may limit the depth of analysis. Moreover, the PSIQ is
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a validated tool designed for research purposes. In this
study, we employed the PSIQ to quantitatively measure
the development of PIF, which is not what the instrument
naturally is intended for. However, to enhance the robust-
ness of our findings, we compared the PSIQ results with
additional feedback data, incorporating both qualitative
and quantitative perspectives. This comparative analysis
enabled us to draw evidence-based conclusions regarding
the progression of PIF, ensuring a more comprehensive
and reliable interpretation of the data.

Implications for future research

Further investigation into the nature of feedback would
be valuable, particularly through research that includes a
detailed analysis of language use. Notably, we found lim-
ited feedback on trust and entrustment, areas for which
the relationship to PIF remains underexplored. Addi-
tional research is needed to better understand how trust,
particularly as conveyed through narrative feedback,
influences student development and how it can be lever-
aged to promote PIF.

Conclusions

The extended PSIQ has demonstrated reliability and
validity in examining the relationship between EPAs, PIF
and transitions between clerkships. PIF among medical
students increases over the course of their clerkships;
however, clear and comprehensive feedback is crucial
for fostering their growth and supporting their transition
from medical student to junior doctor. Narrative feed-
back has proven to be a critical component in this devel-
opmental process. However, the manner and quality of
feedback vary significantly across supervisors. Notably,
students who demonstrate more substantial development
receive more detailed feedback, suggesting that a focus
on high-quality narrative feedback is essential for effec-
tive PIE.
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