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Summary

STUDY AIMS: We created an instrument to assess the
supervisors’ perspective on their feedback behaviour to
residents and investigated its validity. Our instrument is
based on the SETQsmart, a Dutch instrument for assess-
ing the quality of supervision in clinical training and the
SwissSETQ, its German adaptation for residents. Our in-
strument is in English to ensure relevance across all Swiss
language regions. The study specifically sought: to repli-
cate the factor structure of the original trainee question-
naire for supervisors; to verify the alignment of Swiss-
SETQ and SETQsmart domains with the factor structure;
and to evaluate the psychometric properties of the English
version.

METHODS: The original SwissSETQ was translated into
English, maintaining the Swiss context and local language
usage. The questionnaire was adjusted to reflect the su-
pervisor’s perspective. The translated questionnaire was
then distributed among supervisors in all Swiss cardiology
training sites, and data were collected using the SoSci
Survey platform between March and April 2024. The sta-
tistical analysis, including exploratory factor analysis
(EFA) with promax rotation, Bartlett’'s test of sphericity,
Kaiser-Meyer-Olkin (KMO) coefficient and psychometric
evaluation, was conducted using R software.

RESULTS: Of approximately 600 cardiology supervisors
in Switzerland, 207 responded, with 135 valid cases re-
maining after data cleaning. The factor analysis identified
three factors: Teaching structure, Attitude of the supervisor
and Role modelling, resulting in a shortened 23-item ques-
tionnaire. The Kaiser-Meyer-Olkin coefficient was 0.83,
and Bartlett's test was significant, confirming data suit-
ability for factor analysis. The factors demonstrated high
internal consistency, with Cronbach’s a values of 0.89,
0.77 and 0.87, respectively. The partial credit model indi-
cated the need for a revised 5-point Likert scale for bet-
ter response distribution. No significant differences were
found between factors and sociodemographic variables,

suggesting the English version’s applicability across all
Swiss language regions.

CONCLUSIONS: The study investigated the English-
translated and supervisor-adapted version of the Swiss-
SETQ, demonstrating good psychometric properties and
a clear factor structure. The instrument is suitable for use
across different Swiss language regions, enhancing its
utility in @ multilingual context. The findings support the
potential of the SwissSETQ to facilitate cross-cultural and
cross-linguistic collaboration in medical training. Future re-
search should explore additional factors influencing teach-
ing quality, such as work environment and supervisor mo-
tivation.

Introduction

Currently, medical training in Switzerland is transitioning
from a time-based approach to a competency-based ap-
proach. To evaluate the intended and unintended outcomes
of this reform, it is mandatory to use robust measuring
instruments. The importance of validated instruments for
assessing quality in specific medical contexts has been
demonstrated in previous studies [1, 2]. In this manuscript,
we describe our use and investigation of the SwissSETQ
(Swiss Supervisor Evaluation and Training Questionnaire),
which was designed to assess the quality of supervision in
clinical training settings [3]. The SwissSETQ is an adap-
tation of the SETQsmart, an internationally established in-
strument to assess the quality of supervision in clinical
training settings [4].

The SETQsmart was developed by Lombarts et al. in 2016
in an international study with anaesthesiology faculty and
residents for formative assessment of anaesthesiology
teaching, based on earlier versions of similar instruments.
The SETQsmart was intended to assess the quality of su-

ABBREVIATIONS
DOPS:

Mini-CEX: Mini Clinical Evaluation Exercise

Direct Observation of Procedural Skills
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pervision in clinical training settings and to be used by
both trainees and supervisors [4].

The SwissSETQ was developed by Breckwoldt et al. in
2022 to integrate aspects of the CanMEDS 2015 update
and the concept of Entrustable Professional Activities [3].
CanMEDS is an internationally recognized competency
framework developed by the Royal College of Physicians
and Surgeons of Canada. It outlines the essential roles
physicians must fulfill to provide high-quality care, includ-
ing medical expert, communicator, collaborator, leader,
health advocate, scholar, and professional.

The SwissSETQ aims to facilitate constructive feedback,
enabling supervisors to enhance their professional devel-
opment and improve their supervisory practices. It is de-
signed to gather structured feedback from trainees about
their supervisors, focusing on seven domains, namely Sup-
port of learning, Attitude towards residents, Teaching tai-
lored to trainees’ needs, Evaluation of trainees’ knowledge
and skills, Feedback, Professional practice management
and Role modelling. These domains had similarly been
used in the SETQsmart. Factor analysis of the SwissSETQ
items identified four factors: Individual instruction (i =
16 items), Evaluation of a trainee’s performance (i = 10
items), Teaching professionalism (i =5 items) and Entrust-
ment decision (i =2 items).

As the SwissSETQ was only published in 2022, its applica-
tion has not yet been very well investigated. To our knowl-
edge, the SwissSETQ has only been assessed when used in
German. Additionally, the SwissSETQ has so far only been
examined from the trainees’ perspective [3]. This means
that, unlike the SETQsmart, there is no supervisor self-as-
sessment version of the SwissSETQ. Additionally, previ-
ous validation was limited to the specialty of anaesthesiol-
ogy, and the level of teaching expertise of supervisors was
not assessed. Our study aims to close these gaps by adapt-
ing and validating an English version specifically for su-
pervisors.

Switzerland has four official languages — German, French,
Italian and Romansh — which are actively maintained.
However, Romansh does not play a role in the field of
medical education. Translating the SwissSETQ into Eng-
lish is important because English serves as a common lan-
guage for all language regions in Switzerland, facilitating
standardised training and supervision. Switzerland’s inte-
grated healthcare system often requires professionals to
work across different linguistic regions. An English ver-
sion of the SwissSETQ ensures consistent evaluation and
improvement of supervision quality nationwide, support-
ing a unified national framework for supervisor assess-
ment. The translation aims to improve clarity and cultural
relevance of the instrument for users without losing the
Swiss context. Adapting the questionnaire for supervisors
ensures that it addresses their specific roles and respon-
sibilities, which ultimately supports professional develop-
ment and improves the quality of clinical education in
Switzerland.

Our study has two main objectives: first, to validate the
psychometric properties of the adapted English version of
the SwissSETQ; and second, to develop a robust self-as-
sessment instrument for supervisors. Specifically, we aim:
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1. To evaluate whether the factor structure of the Swiss-
SETQ for trainees can be replicated in the English-lan-
guage version for supervisors.

2. To determine whether the domains from the Swiss-
SETQ and SETQsmart are mirrored in our factor struc-
ture.

3. To evaluate the psychometric properties, including re-
liability and validity, of the English-language supervi-
sors’ questionnaire.

We aim to enhance the applicability of the SwissSETQ by

developing a tool that can be used consistently across all

linguistic regions in Switzerland and by providing a super-
visor-specific version to support standardised self-assess-
ment in medical training. Our adapted SwissSETQ version

is designed to allow supervisors to identify areas for im-

provement in their teaching and supervisory behaviours.

Materials and methods

Creation of the instrument

The SwissSETQ questionnaire [3] was originally designed
to be used by residents and was only available in German.
To create a version for supervisors in different Swiss lan-
guage regions, we translated the SwissSETQ questionnaire
into English. We set out to honour the Swiss context and
local language usage by starting with the SwissSETQ
questionnaire rather than the original English-language
SETQsmart questionnaire [4]. Next, we adjusted the gram-
mar to reflect the supervisor’s perspective. This two-step
adaptation process is exemplified as follows: the original
German item “[...] ermdglicht es mir, mich aktiv in
Diskussionen einzubringen” was translated as “/...] en-
courages me to actively participate in discussions” and
then grammatically adjusted to “I encourage residents to
actively participate in discussions”. Response options
were a 7-point Likert scale with 1 = fully disagree, 2 = dis-
agree, 3 = partly disagree, 4 = neutral, 5 = partly agree, 6 =
agree, 7 = fully agree, in line with the SwissSETQ.

Study design

To investigate the validity of the questionnaire, we sought
to recruit participants representing different Swiss regions
and hospital categories, as detailed below. The question-
naire was provided using SoSci Survey [5], a professional
online survey tool, and distributed among cardiologists in
Switzerland. Participation was voluntary and based on in-
formed consent. Participants were invited via email. One
week after the initial invitation, a second email was sent as
a reminder. A maximum of two reminders were sent. No
personal data were requested. This study was not registered
beforehand, therefore no study protocol is available.

Setting

The use of the supervisor-specific self-assessment tool was
part of a study investigating the teaching culture in Swiss
cardiology training sites, with the aim of evaluating super-
visory qualities on an individual level as one important part
of the teaching culture. We recruited supervisors from all
cardiology training sites, which covers German-, French-
and Italian-speaking Swiss regions and from different cate-
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gories of training sites. Data were collected between March
and April 2024.

Sampling and participants

Eligibility for this cross-sectional study was open to super-
visors in the field of cardiology in a hospital of category A
to D. Category A offers the most comprehensive training,
typically in large university hospitals; category B provides
extensive but slightly less comprehensive training; catego-
ry C offers training in smaller hospitals; and category D
focuses primarily on medical practices. The available op-
tions for the supervisor’s function were: senior physician,
head physician, chief physician or doctor in practice. Par-
ticipants selected their level of employment from a drop-
down menu with predefined options in 10% increments,
ranging from 10% to 100%. For all questions, respondents
could choose the option “Other” for categories not covered
or they could also actively choose not to respond.

Variables

The questionnaire comprised seven sociodemographic
variables, predominantly characterising the professional
role of the participant (as detailed in the previous section).
The SwissSETQ consists of 34 items, which aim to address
the domains of Individual instruction, Evaluation of a
trainee s performance, Teaching professionalism and En-
trustment decision. Each item is answered on a 7-point
Likert scale.

Study size

The minimum sample size for conducting factor analysis
under favourable conditions (e.g. communalities >0.60) is
considered n = 50 [6]. When referring to the subject-to-
variables rule 5-10 are recommended; however the latter is
irretrievably linked to factor loadings, communalities, re-
spectively. Given these considerations, a sample size of at
least n = 100 is considered sufficient for exploratory fac-
tor analysis, although a larger sample size would be better
[7-9].

Statistics

The statistical analysis consisted of three sections. The
first was merely descriptive; the second, exploratory factor
analysis (EFA), belongs to classical test theory and is used
to identify latent constructs such as the evaluation of a
trainee’s performance. To reliably measure a latent con-
struct, several items should load in the same direction, as
indicated by the correlation or covariance matrix on which
exploratory factor analysis (EFA) is based. The third sec-
tion comes from probabilistic test theory and enables eval-
uation of response options (also called item response theo-
ry). In particular we employ the partial credit model (PCM)
to scrutinise whether the responses to the items represent
an ordered, linear scale as hypothesised by classical test
theory (X = T + E). Although this assumption represents
the basis for any classical test theoretical computation such
as exploratory factor analysis and is considered a main
indicator for scalability, this psychometric assumption is
hardly ever tested [10, 11]. By ensuring scalability through
the use of item response theory methodology, we enable
subsequent validity assessments.
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Statistical analysis was performed with the software R
(version 4.2.3) [12] with RStudio 2024.04.2. The follow-
ing packages were used: The R Base Package v. 4.4.1,
A Grammar of Data Manipulation v. 1.1.4 [13], Proce-
dures for Psychological, Psychometric, and Personality
Research v. 2.4.6.26 [14], S3 Infrastructure for Regular
and Irregular Time Series (Z's Ordered Observations) v.
1.8-12 [15], ‘ggplot2’ Based Publication Ready Plots v.
0.6.0 [16], Miscellaneous Functions ‘T. Yanagida’ v. 0.6.8
[17], Extended Rasch Modeling v. 1.0-6 [18], and their de-
pendencies. Data cleaning focused on missing values, with
rows more than 30% missing being removed [19]. Miss-
ing values were treated as missing; no imputation method
was employed. Descriptive statistics are reported as the
mean (M), standard deviation (SD), median (Md), mini-
mum (min) and maximum (max) value as well as skew.
Skewness between —2 to 2 indicates that data were rough-
ly symmetrical [20]. Response rate is computed as the total
number of respondents in relation to the total sample size.

Psychometric properties were evaluated by conducting a
maximum likelihood exploratory factor analysis with pro-
max rotation [21]. Bartlett’s test of sphericity and the
Kaiser-Meyer-Olkin (KMO) coefficient were used to eval-
uate whether distributions could be subject to exploratory
factor analysis. The Kaiser-Meyer-Olkin coefficient tests
whether there is shared variance among items. Bartlett’s
test of sphericity tests the null hypothesis that items are
not correlated [22]. The Scree-plot and parallel analysis is
investigated to obtain a hinge of factors to extract. To re-
semble a clear factor structure loadings were supposed to
be greater than 0.4 with few double loadings, communali-
ties (A) should range between 0.25 and 0.4, with commu-
nalities >0.7 being considered excellent [21, 23]. Factors
with fewer than three items were discarded. Scales extract-
ed from factor analysis should meet the following crite-
ria [24]: Total part-whole correlation (r;) greater than 0.3,
standardised Cronbach’s a greater than 0.7 and o if deleted
should not drop compared to the overall Cronbach’s o val-
ue. The percentage of overall variance (¢ cumulative [25])
accounted for by factors should not be less than 40%.

As response range was restricted for multiple items, the
PCM was computed to evaluate item thresholds [26]. Item
thresholds represent the six gaps between response options
1 to 7; they should follow an ascending order [27]. An
ascending order implies that response options rise contin-
uously from left (fully disagree) to right (fully agree). If
this axiom is violated, a refinement of response options
based on collapsing adjacent categories will be suggested.
Exploratory comparisons between groups are analysed by
computing Analysis of Variance (ANOVA) and post hoc
application of Tukey’s Honest Significant Difference
(HSD) [28, 29].

Ethical approval

The study does not fall under the Swiss Human Research
Act, hence no ethical approval was needed.
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Results

Demographics of the sample

Of approximately 600 cardiology supervisors in Switzer-
land, 207 responded. After excluding rows which had more
than 30% missing values, 135 cases remained (as shown in
figure 1). Of note, the response rate does not necessarily
represent response quality since several factors may differ-
entially affect online responding behaviour [31, 32].

The demographics of the sample are shown in table 1. A
comparison of sex showed that 23% of women work at
70% or less employment, compared to only 5% of male re-
spondents. For all but four participants, medicine was their
first educational path.

Figure 1: Participant flowchart.

Cardiologists in switzerland (n=600) |

Responses to questionaire (n=207) |

Remaining Responses after
removing rows with more that 30%
missing values (n=135)

Items and descriptive statistics of the SwissSETQ

We used a 7-point Likert scale with options from fully
disagree (left) to fully agree (right). Mean values for the
34-item questionnaire ranged from 3.13 to 6.60, indicating
partial disagreement to total agreement; see table 2. The
largest standard deviation was observed for item SSQ27
(“I regularly perform high quality workplace-based assess-
ments with residents (e.g., Mini Clinical Evaluation Exer-
cise [Mini-CEX], Direct Observation of Procedural Skills
[DOPS], etc.)” (SD = 1.80), indicating the most hetero-
geneous responses, compared to item SSQ25 (“I behave
respectfully towards residents”), which had the smallest
standard deviation (SD = 0.64). Although all items were
left-skewed, they remained within a tolerable range. Items
about role modelling (SSQ7, SSQ18, SSQ29) and item
SSQ27 showed the lowest numbers of responses. Response
rates for items SSQ7, SSQ18, SSQ29 and SSQ27 were
91.1%, 87.4%, 85.9% and 85.2%, respectively.

The Kaiser-Meyer-Olkin coefficient for the original
34-item questionnaire was 0.83 and Bartlett’s test of
sphericity was significant (X 2(561) = 2584.93, p <0.001),
thus both indices suggested that data are suitable for factor
analysis. As for the original trainee version of the Swiss-
SETQ, the Scree plot suggested extraction of three factors,
the latter was confirmed by parallel analysis (appendix fig-
ures S1A and S1B). Parallel analysis indicated that three
factors are sufficient; subsequently no more or less factors
were extracted. According to our statistical quality criteria,
eleven items are suggested to be deleted based on statisti-

Table 1:

Demographics of the sample (n = 135).

Age, mean (standard deviation) 48.95 (7.89)

Female, n (%) 31 (23%)

Category of teaching centre, n (%) * A 68 (50%)
B 25 (19%)
C 16 (12%)
D 23 (17%)
| prefer not to respond 3 (4%)

Language region, n (%) German 96 (71%)
French 23 (17%)
Italian 7 (5%)
| prefer not to respond 9 (6%)

Function as supervisor, n (%) Senior physician (Oberérzt:in, Chef.fe de clinique) 31 (23%)
Head physician (Leitende Arzt:in, Médecin adjoint.e/Médicin asso- 45 (33%)
cié.e)
Chief physician (Cheférzt:in, Médecin chef.fe) 24 (18%)
Doctor in practice (Niedergelassene Kardiolog:in, Cardiologue en 29 (14%)
cabinet)
Other 6 (4%)

Level of employment, n (%) <70% 12 (9%)
80% 18 (13%)
90% 13 (10%)
100% 87 (64%)

Response to question “Do you have any medical education training?” | No 14

(more than one answer possible), n ** No, but planned 1
“Teach the Teachers” classes 12
Didactics course 25
Privat Dozent (PD) 3
Klinischer Dozent (KD) 3
Master in Medical Education (MME) 4

* In Switzerland, medical training centres are classified into categories A to D. Category A offers the most comprehensive training, typically in large university hospitals; Category
B provides extensive but slightly less comprehensive training; Category C offers training in smaller hospitals; and Category D focuses on specialised training in specific areas.

** Totals below 100% and over 100% are due to multiple answers and “Prefer not to respond” answers.
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cal analysis alone (loadings smaller than 0.4, high double
loadings, table 3 and 4). All further analysis was continued
with the suggested shortened version of the questionnaire
still comprising three factors but only 23 items. The com-
munality of item SSQ12 (A = 0.2) fell below the threshold
but the item was retained because all other psychometric
criteria were good. The first factor named Teaching struc-
ture consists of twelve items (o = 0.89), the second factor
Attitude of the supervisor consists of eight items (o= 0.77)
and the third factor Role modelling consists of three items

(0= 0.87).
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The part-whole corrected correlation was >0.3 for all
items; Cronbach’s a indicated that all items substantially
contributed to their scales. The response range using the
partial credit model could not be analysed for every item.
Due to severe threshold disorder, threshold analysis could
only be conducted for the shortened version (figure 2).
Item thresholds indicated that the 7-point response scale
was disordered for eleven items. This is the case if the dif-
ficulty in endorsing an item does rise from left to right, e.g.
for item SSQ25 (“I behave respectful towards residents”),
we see that the “difficulty” as represented by the thresh-
old from 3 to 4 (1.09) is more difficult to endorse than

Table 2:
Iltems and descriptive statistics of the SwissSETQ.
SwissSETQ Res-ponse |M = SD Md min/ max |skew Do-mains |SwissSETQ
item rate (%) in the factor*
SETQsmart
and simi-
larly in the
SwissSETQ
SSQO1 | encourage residents to bring up unclear points/problems 99.3% 6.60+£0.68 |7 417 -1.82 LK 2 1
SSQ02 | adjust the learning goals to residents’ (learning) needs 97.8% 6.08+0.86 |6 3 -0.88 LF 2 2
SSQ03 | regularly evaluate residents’ practical skills 97.8% 5.60£1.10 |6 2 -0.68 Eval 3 2
SSQ04 | explain and substantiate my feedback to residents 97.8% 5.98+0.98 |6 2 -1.29 FB3 1
SSQ05 | actively listen to residents 100% 6.44+0.69 |7 4 -1.10 PH 1 1
SSQ06 | raise the awareness of residents for economic aspects of patient | 98.5% 5.95+1.02 |6 3 -0.88 Prof 6 3
care (e.g. “choosing wisely”)
SSQo07 | am a role model for residents as a supervisor/teacher 91.1% 5.76+1.02 |6 4 -0.36 Vorb 1 1
SSQ08 | encourage residents to actively participate in discussions 100% 6.284£0.83 |6 3 -1.19 LK1 1
SSQ09 | give too much responsibility to residents (in relation to their abili- | 100% 3.42+1.59 |3 0.48 LF 3 4
ties)
SSQ10 | regularly evaluate residents’ communication skills with patients/ 96.3% 4.19+1.51 |4 -0.16 Eval 4 2
family members
SsSQM | direct residents’ awareness towards ethical aspects of patient care | 99.3% 5.69+1.06 |6 1 -1.35 Prof 4 3
SsQ12 | prepare well for teaching presentations and talks 94.8% 6.24+0.99 |7 3 -1.30 LK5 -
SSQ13 | demand residents for their personal initiative (to a realistic extent) [91.9% 5.94+0.85 |6 3 -0.69 PH 3 1
SSQ14 | give too little responsibility to residents (in relation to their abilities) | 94.8% 3.13+1.39 |3 1 0.58 LF 4 4
SSQ15 | regularly evaluate residents’ content knowledge 94.8% 5.31+1.03 |6 2 -0.69 Eval 1 2
SSQ16 | provide residents with constructive feedback 95.6% 5.95+0.78 |6 3 -1.07 FB 2 1
SsSQ17 | raise the awareness of residents towards future challenges of the [94.1% 5.65+1.09 |6 2 -0.77 Prof 7 3
healthcare system
SSQ18 | am a role model for residents as a physician 87.4% 5.75+1.05 |6 2 -0.75 Vorb 2 1
SSQ19 | motivate residents for further learning 95.6% 6.17+0.84 |6 3 -1.03 LK 3 1
SSQ20 | take care for a sufficient supervision of residents 5.78+0.99 |6 1 -1.18 LF 5 1
SSQ21 | determine the next steps for learning together with residents 91.9% 5.08£1.16 |5 1 -0.47 FB 4 2
SSQ22 | teach residents the principles of interprofessional/interdisciplinary |94.1% 559+1.11 |6 2 -0.96 Prof 3 1
collaboration
SSQ23 | teach residents how to deal with self-committed mistakes 94.1% 5.70£0.95 |6 2 -1.00 Prof 1 1
SSQ24 | motivate residents to keep up with the current literature 94.8% 6.06+0.83 |6 4 -0.61 LK 4 3
SSQ25 | behave respectful towards residents 94.1% 6.55+0.64 |7 4 -1.46 PH 2 1
SSQ26 | make the learning goals for the learning activities clear to the resi- [91.9% 5.51£0.96 |6 3 -0.49 LF 1 2
dents
SSQ27 | regularly perform high quality workplace based assessments with |85.2% 4.42+1.80 |5 1 -0.52 Eval 6 2
residents (e.g. Mini-CEX, DOPS, etc.)
SSQ28 | regularly provide residents with feedback 93.3% 5.75£0.94 |6 3 -0.80 FB 1 2
SSQ29 | am a role model for residents as a person 85.9% 5.59+0.94 |6 4 -0.22 Vorb 3 1
SSQ30 | teach an appropriate balance between self-care and the needs of |93.3% 5.05+1.32 |5 -0.94 LF 6 1
patient care (e.g. adequate working breaks, or to provide emer-
gency care just before knocking-off time)
SSQ31 | teach residents how to improve the culture of dealing with errors  {93.3% 5.49+1.14 |6 2 -0.65 Prof 2 1
(e.g. “Speak Up” techniques)
SSQ32 | teach residents organizational aspects of patient care 94.1% 5.63+1.00 |6 2 -0.93 Prof 5 3
SSQ33 I regularly evaluate residents’ communication skills within the team |90.4% 4.80+1.43 |5 -0.70 Eval 5 2
(interprofessional/interdisciplinary)
SSQ34 | regularly evaluate residents’ analytical competencies 91.9% 5.04+1.31 |5 1 -1.00 Eval 2 2

DOPS: Direct Observation of Procedural Skills; M: mean; max: maximum; Md: median; min: minimum; Mini-CEX: Mini Clinical Evaluation Exercise; SD: standard deviation.

* Factors in the Swiss SETQ [3] are as follows: 1 = Individual instruction; 2 = Evaluation of trainee’s performance; 3 = Teaching professionalism; 4 = Entrustment decision.
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the threshold from response option 5 to 6. In other words,  agree to Agree. Linearity for the response scale is violated.
responding with Neutral rather than Partly disagree was ~ When simply computing the scale score as sums of score,
more unlikely for respondents than switching from Partly ~ the mathematical representation distorts the empirical rela-

Table 3:
Factor loadings and psychometric properties for the 23-item questionnaire.
Item Wording Factor 1 (i |Factor2 (i |Factor3 (i |A rit a if deleted
=12) =8) =3)
§SQ33 I regularly evaluate residents’ communication skills within the team (interprofes- 1.01 1 0.75 0.87
sional/interdisciplinary)
SSQ34 | regularly evaluate residents’ analytical competencies 0.86 0.75 0.74 0.88
SSQ26 | make the learning goals for the learning activities clear to the residents 0.8 0.66 0.68 0.88
SSQ21 | determine the next steps for learning together with residents 0.79 0.63 0.7 0.88
SSQ27 | regularly perform high-quality workplace-based assessments with residents (e.g. |0.72 0.61 0.56 0.89
Mini-CEX, DOPS, etc.)
SSQ10 | regularly evaluate residents’ communication skills with patients/family members |0.68 0.49 0.55 0.89
SSQ15 | regularly evaluate residents’ content knowledge 0.58 0.35 0.62 0.88
SSQ28 | regularly provide residents with feedback 0.55 0.32 0.6 0.88
SSQ30 | teach an appropriate balance between self-care and the needs of patient care 0.54 0.3 0.49 0.89
(e.g. adequate working breaks, or to provide emergency care just before knock-
ing-off time)
SSQ31 | teach residents how to improve the culture of dealing with errors (e.g. “Speak 0.51 0.3 0.55 0.89
Up” techniques)
SSQ32 | teach residents organisational aspects of patient care 0.51 0.28 0.57 0.89
SSQ03 | regularly evaluate residents’ practical skills 0.45 0.25 0.59 0.88
SSQO01 | encourage residents to bring up unclear points/problems 0.87 0.82 0.6 0.73
SSQ05 | actively listen to residents 0.83 0.75 0.61 0.73
SSQ08 | encourage residents to actively participate in discussions 0.79 0.64 0.53 0.73
SSQ06 | raise the awareness of residents for economic aspects of patient care (e.g. 0.69 0.54 0.45 0.75
“Choosing wisely”)
SSQ02 | adjust the learning goals to residents’ (learning) needs 0.62 0.38 0.55 0.73
SSQ25 | behave respectful towards residents 0.54 0.33 0.3 0.78
SsQ12 | prepare well for teaching presentations and talks 0.44 0.2 0.33 0.77
SSQ24 | motivate residents to keep up with the current literature 0.43 0.25 0.56 0.74
SSQ18 | am a role model for residents as a physician 1.06 1 0.77 0.8
SSQ29 | am a role model for residents as a person 0.76 0.64 0.83 0.73
SSQo07 | am a role model for residents as a supervisor/teacher 0.62 0.45 0.84 0.72
Mean (where applicable) 0.67 0.65 0.81 0.52 0.6 0.82
02 proportional 0.21 0.15 0.07
02 cumulative 0.21 0.35 0.43
a 0.89 0.77 0.87

DOPS: Direct Observation of Procedural Skills; Mini-CEX: Mini Clinical Evaluation Exercise.

Factor loadings represent the strength and direction of an item’s relationship with a factor, with higher absolute values indicating a stronger association. Factor 1 is Teaching
structure, factor 2 is Attitude of the supervisor and factor 3 is Role modelling. i is the number of items loading on each factor. A is the communality, the proportion of an item’s
variance explained by the extracted factors, calculated as the squared factor loading. is the total part-whole correlation, the correlation between an item and the total scale score
(excluding the item), indicating how well it aligns with the overall construct. o i geeteq denotes Cronbach’s a value if the item were deleted from the factor (see the “Statistics”
section for how to interpret Cronbach’s a). 02 is the variance explained by the factor.

Table 4:
Deleted items.
Item Wording Factor 1 (i = 12) Factor 2 (i = 8) Factor 3 (i = 3) A
Teaching struc- Attitude of the su- | Attitude of the su-
ture pervisor pervisor
SSQ04 | explain and substantiate my feedback to residents 0.47 0.32 -0.14 0.34
SSQ09 | give too much responsibility to residents (in relation to their abilities) | 0.33 -0.07 -0.16 0.14
SSQM | direct residents’ awareness towards ethical aspects of patient care |0.25 0.29 0.01 0.15
SSQ13 | demand residents for their personal initiative (to a realistic extent) |0.12 0.38 0.15 0.18
SSQ14 | give too little responsibility to residents (in relation to their abilities) |0.08 -0.33 0.1 0.13
SSQ16 | provide residents with constructive feedback 0.34 0.27 0.07 0.19
SSQ17 | raise the awareness of residents towards future challenges of the 0.44 0.25 -0.16 0.28
healthcare system
SSQ19 | motivate residents for further learning 0.17 0.39 0.3 0.27
SSQ20 | take care for a sufficient supervision of residents 0.32 0.14 0.09 0.13
SSQ22 | teach residents the principles of interprofessional/interdisciplinary 0.35 0.26 0.12 0.2
collaboration
SSQ23 | teach residents how to deal with self-committed mistakes 0.37 0.31 —-0.04 0.23

Factor loadings represent the strength and direction of an item’s relationship with a factor, with higher absolute values indicating a stronger association. i is the number of items
loading on each factor. A is the communality, the proportion of an item’s variance explained by the extracted factors, calculated as the squared factor loading.
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tion. Subsequently, thresholds were collapsed. According
to threshold analysis, a 5-point Likert scale seems most ap-

Swiss Med WKkly. 2025;155:4178

propriate for factor 1 and a 4-point Likert scale for factor
2 and factor 3. All three scales are significantly positively

Figure 2: Partial credit Threshold .
model. Threshold 1/2 _ Optimal re-
denotes the “difficulty” in Item Wording Factor* | erom 1 |From2 |From 3 |From4 |From 5 |From 6 |SPonse op-
endorsing Disagree over to2 to3 to 4 to5 to 6 to7 tions
Fully disagree, threshold
2/3 Partly disagree | regularly evaluate residents’ commu-
g}/f;VD/staglree, th;eitr;md $5Q33 nication skills within the team (inter- 1 4
leutral over Partly fessional/i iscipli
disagree, threshold 475 professional/interdisciplinary)
Partly agree over Neutral, | regularly evaluate residents’ analyti-
threshold 5/6 Agree over $sQ34 cal competencies 1 6
Partly agree and threshold
6/7 Strongly agree over <5026 | make the learning goals for the learn- 1 6
Agree. ing activities clear to the residents
The “Optimal response
options” column contains | determine the next steps for learning
the response category that ssaz1 together with residents 1 6
provides the most reliable
information about the item. | regularly perform high-quality work-
. ) ) 55Q27 place-based assessments with resi- 1 5
Factor 1 is Teaching dents {e.g. Mini-CEX, DOPS, etc.)
structure, factor 2 is
Attitude of the supervisor | regularly evaluate residents’ commu-
anddfalllt_:tor 3is Role $5Q10 nication skills with patients/family 1 5
modelling.
members
DOPS: Direct Observation | regularly evaluate residents’ content
of Procedural Skills; Mini- $5Q15 knowledge 1 5
CEX: Mini Clinical
Evaluation Exercise. i i i N
ss028 | regularly provide residents with feed 1 5
back
| teach an appropriate balance be-
tween self-care and the needs of pa-
55Q30 tient care (e.g. adequate working 1 5
breaks, or to provide emergency care
just before knocking-off time)
| teach residents how to improve the
55031 culture of dealing with errors (e.g. 1 5
“Speak Up” techniques)
55032 | teach resn:l_ents organisational as- 1 5
pects of patient care
$5003 | rfagularlv evaluate residents’ practical 1 5
skills
$5Q01 | encour?ge residents to bring up un- ) 3
clear points/problems
55Q05 | actively listen to residents 2 5
$5Q08 I.epcour.age.resid?nts to actively par- ) 4
ticipate in discussions
| raise the awareness of residents for
55006 economic aspects of patient care (e.g. 2 5
“Choosing wisely”)
55002 | adjus_t the learning goals to residents 2 5
(learning) needs
55Q25 | behave respectful towards residents 2 3
ssQ12 I.prepare well for teaching presenta- ’ 4
tions and talks
5024 | motivate re.sn:ients to keep up with 5 4
the current literature
$sQ18 lam .a .role model for residents as a 3 4
physician
$5Q29 I am a role model for residents as a 3 5
person
55007 | am.a role model for residents as a su- 3 4
pervisor/teacher
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correlated — see figure 3 — with the highest correlation ob-
served between Attitude of the supervisor and Role model-
ling.

No significant differences were determined between the
three factors and sociodemographic parameters such as the
category of the training centre, the supervisor’s position
or whether a respondent has attended a medical education
class. In tendency, Attitude of supervisors received highest
ratings, followed by Role modelling and Teaching structure
(as shown in table 5).

Several statements in the free-text comments in the ques-
tionnaire covered the time for teaching and the fact that
the assessments are often forgotten in everyday clinical
practice. Examples of these are “More regular use and
dedicated time slots necessary”, “There needs to be ade-
quate time dedicated for medical education during clinical
work”, “Fixed schedule for EPAs. E.g every friday 13:00.
+ 5 minutes feedback and extra teaching for trainee”, “Fre-
quent reminders for the Trainees to ask for EPAs.” or “Of-
ten the problem is the lack of time for the EPAs especially
in high-volume settings (angiography etc)”.

Swiss Med Wkly. 2025;155:4178

Another two comments emphasised that assessments entail
additional work and cannot change teaching culture with-
out an underlying change of the mindset: “It is additional
paperwork that does neither reflect the actual teaching and
education quality of the training centre nor the actual skills
of the trainee” and “Additional administrative paperwork
as for MiniCEX/DOPS etc. will never be able to change
the teaching culture in a hospital. Teaching is a way and
general mindset of working and not based on checkboxes
or apps”.

Discussion

This study aimed to psychometrically validate the English-
language, supervisor-adapted version of the SwissSETQ
questionnaire, expanding its applicability across Switzer-
land’s multilingual context and addressing the need for a
robust supervisor-specific self-assessment tool. The find-
ings indicate that the factor structure of the original trainee
version can largely be replicated. The replication of the
3-factor structure aligns with earlier findings by Lombarts
et al. (2016) [4] on the SETQsmart, reinforcing the instru-
ment’s conceptual foundation in assessing clinical super-

Figure 3: Correlation between scales.
71 71 71
g 6 6 6
g o o
= £ £
A : g :
£ 51 s 51 = 51
G ] K
[=} o
2z 14 4
2
E 4 4 1 44
<
r=0.44, p<0.001 r=0.43, p<0.001
3 34 31 r=0.51, p<0.001
3 4 5 6 7 3 4 5 6 7 3 4 5 6 7
Teaching Structure Teaching Structure Attitude of the Supervisor

Table 5:

Sociodemographic parameters in relation to the factors. Categories with fewer than four cases were excluded; these were some categories for medical education training such

as Master in Medical Education.

Sociodemographic parameter, as mean (txstandard deviation) Teaching structure Attitude of the supervisor Role modelling
Category A 4.7 (£0.8) 6.2 (x0.6) 5.6 (x0.9)

B 5.0 (+0.7) 6.4 (£0.4) 6.0 (+0.7)

C 4.8 (£0.9) 6.4 (+0.5) 5.5 (¥1.0)

D 5.1 (£1.0) 6.3 (+0.5) 5.7 (£0.9)
Language region German 4.8 (+0.8) 6.2 (x0.3) 6 (x1.0)

French 5.2 (+0.9) 6.4 (+0.6) 6.1 (+0.6)

Italian 4.9 (£0.6) 6.2 (x0.5) 5.9 (x0.4)
Position of the supervisor Senior physician 4.8 (+0.9) 6.2 (x0.8) 5.5 (x0.9)

Head physician 4.6 (+0.8) 6.2 (+0.6) 5.6 (¥1.0)

Chief physician 5 (+0.6) 6.5 (+0.3) 6.1 (+0.7)

Doctor in practice 5.19 (+0.9) 6.3 (x0.5) 5.7 (+1.0)

Other 4.94 (x0.4) 6.3 (+0.3) 6.1 (+0.4)
Medical education Didactic course 5.2 (x0.7) 6.2 (x0.4) 4.0 (£0.7)

No 5.3 (+0.7) 6.2 (+0.4) 4.2 (£0.6)

“Teach the Teacher” class 5.2 (x0.9) 6.4 (x0.3) 4.0 (+0.6)
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vision quality. These results contribute to the development
of'a standardised, competency-based evaluation instrument
for clinical supervisors in medical education. In the fol-
lowing sections, we structure the discussion around key as-
pects of our findings and their significance related to the
existing literature. Additionally, we address the limitations
of the study and their implications for future research and
practical applications.

Demographics

Since the total number of cardiologists who were contacted
by our inquiry is unknown, our response rate is only an es-
timate. Based on an estimated total of 600 cardiologists,
we calculate a response rate of 23%. Data quality is con-
sidered high, as quantitative and qualitative responses cor-
responded perfectly [30].

The analysis of sociodemographic parameters in relation to
the factors showed no significant differences when com-
paring sex, teaching centre category, role, employment lev-
el or medical education training. We did not observe any
significant differences among the three language regions
(German-, French-, Italian-speaking). This suggests that
the English version of the questionnaire is suitable for use
across all three language regions, enhancing its applicabil-
ity and utility.

Factor analysis

Although we could not replicate the 4-factor structure de-
scribed by Breckwoldt et al. (2022), the domains align
closely with the domains used by Breckwoldt et al. in the
SwissSETQ and before by Lombarts at al. in the SETQs-
mart [3, 4]. The identification of three factors — Teaching
structure, Attitude of the supervisor and Role modelling —
and the reduction to 23 items demonstrate a clear struc-
ture and good psychometric properties of the question-

Swiss Med WKkly. 2025;155:4178

naire. The domains sort to these three factors as shown in
figure 4.

The high internal consistency of these factors, as indicated
by Cronbach’s a, shows that the domains can still be mea-
sured with fewer items at least on an aggregated level. The
latter represents a starting point for short-form measures
whenever the latent constructs rather than discrete items
are the focus of interest.

Our proposed 3-factor structure would necessitate the re-
moval of 11 items, which must be assessed for content rel-
evance. For two of these items, we suspect that their weak
factor loading may be due to ambiguous or cumbersome
formulation of the two questions: “I give too much respon-
sibility to residents (in relation to their abilities)” and “I
give too little responsibility to residents (in relation to their
abilities)”. The other nine items showed weak loading or
double loading. Three of the eleven items (“[...] teaches
the principles of interprofessional / interdisciplinary col-
laboration to me”, “[...] directs my awareness towards eth-
ical aspects of patient care”, “[...] raises my awareness to-
wards future challenges of the health care system”) were
introduced by Breckwoldt et al. to address aspects of the
CanMEDS 15 update and the construct of EPAs in training.
Removing the 11 items and thereby shortening the ques-
tionnaire might be considered from a statistical perspec-
tive, but only done if necessary, such as for improved ac-
ceptance or feasibility. Lengthy questionnaires can have
drawbacks, such as a refusal to cooperate and lower mo-
tivation, as well as decrease in response quality compared
to short forms [34, 35]. Given that the questionnaire was
intended for formative use, each item offers valuable, spe-
cific feedback. Therefore, we do not recommend deleting
these items without a clear and specific reason.

Figure 4: Domains and factors: Sorting the SwissSETQ domains to our 3-factor structure.
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>> Evaluation of trainees >> Learning climate
centredness
>> Feedback . >> i
>> Teaching Professional

professionalism/

\

attitude
towards trainees

/

Factor 3

>> Role modelling

Swiss Medical Weekly - www.smw.ch - published under the copyright license Attribution 4.0 International (CC BY 4.0)

Page 9 of 11




Original article
_______________________________________________________________________________________________________________________|

Response rate and free-text comments

A notable finding of the study is the relatively low re-
sponse rate to questions addressing Role modelling (‘1 am
a role model for residents as a supervisor/teacher”, “I am
a role model for residents as a physician”, “I am a role
model for residents as a person”) compared to the average
response rate. This observation is supported by the free-
text comments, where it was mentioned that these ques-
tions were perceived as redundant. Participants expressed
that they considered the questions on this topic excessive,
which contributed to the lower response rate observed.

The fourth item with a lower response rate was item 27:
“I regularly perform high-quality workplace-based assess-
ments with residents (e.g. Mini Clinical Evaluation Exer-
cise [Mini-CEX], Direct Observation of Procedural Skills
[DOPS], etc.)”. In addition, this item was answered very
heterogeneously. We cannot fully explain this finding. We
suspect that a perceived discrepancy between national reg-
ulations, which mandate regular workplace-based assess-
ments, and the reality, where these assessments are not
performed regularly, may play a role. Additionally, the
mention of MiniCEX and DOPS in a study on EPAs might
have confused the participants.

Scale

We observed that the scale was left-skewed and not used
in its full range, with mean values between 3.13 and 6.60
indicating total disagreement to total agreement (1 = “I ful-
ly disagree”, 7 = “I fully agree”); see table 2. Consequent-
ly, a partial credit model was performed. The evaluation
of response options using the partial credit model suggests
that the questionnaire would be more effective with a 4- or
5-point Likert scale rather than a 7-point scale; see figure
2. We hypothesise that a 4-point Likert scale would reduce
disorder in responses, although the left-skewed distribution
is likely to remain.

Limitations

Despite its valuable findings, the study has certain limita-
tions. The sample size, though sufficient for the analyses
conducted, may still be a limitation and might not be rep-
resentative of all regions in Switzerland, especially the
Italian-speaking part. Cultural and institutional differences
within Switzerland could affect the generalisability of the
results, suggesting that findings might vary in different set-
tings. Additionally, the possibility of a self-selection bias
could have influenced the results, as supervisors who are
more motivated or dissatisfied might have been more like-
ly to participate in the survey. Furthermore, our validation
focused on psychometric properties like factor structure
and internal consistency but did not compare self-assess-
ments with trainee evaluations. Future studies should ex-
plore this to strengthen the tool’s convergent validity.

Implications for practice

The frequent mention of time constraints for teaching and
assessments in clinical practice, as noted in the free-text
comments, points to structural issues that need to be ad-
dressed in order to improve teaching quality. Comments
such as the need for fixed time slots and regular reminders
for teaching activities suggest that supervisors are strug-

Swiss Med WKkly. 2025;155:4178

gling to find adequate time for educational duties amid
their clinical responsibilities.

The implications for practice are significant. The study
aimed to evaluate the linguistic and conceptual equiva-
lence between the original SwissSETQ and its English
version for supervisors. The findings indicate successful
equivalence across both linguistic and conceptual domains.
Additionally, robust psychometric properties, including
high reliability and validity of the translated questionnaire,
were demonstrated. These results affirm that the English
version effectively captures essential aspects of the super-
vision of residency training. The adapted SwissSETQ al-
lows supervisors to improve on their teaching and super-
visory behaviours, and to track their professional growth
over time through repeated use. It can serve as a practical
tool for faculty development.

Future research

Future research should focus on further developing and re-
fining the SwissSETQ tool to enhance its applicability and
usability in diverse settings. Future studies could explore
the longitudinal use of the instrument to track changes
in supervisors’ self-assessment over time and its potential
impact on teaching practices. Additionally, validating the
tool across various medical specialties beyond cardiology
would provide a broader understanding of its generalisabil-
ity and relevance. Another critical avenue for research is
investigating the relationship between self-assessment us-
ing the SwissSETQ and feedback from trainees to evaluate
whether the tool accurately reflects supervisory quality and
aligns with trainee perceptions.

As analysis has demonstrated that psychometric properties
and factor structure need to be evaluated employing a
S-point Likert scale. Depending on the research question
and research setting, the instrument’s psychometric proper-
ties may lend themselves to the development of short-form
scales. Furthermore future research should aim to investi-
gate additional variables, such as the impact of the work
environment, motivation of individual supervisors and the
specific needs of trainees. This approach could provide a
more comprehensive understanding of the factors that in-
fluence teaching quality in medical education.

Data protection and availability

Data were collected anonymously, with informed consent
from all participants. Data were processed and stored ac-
cording to Swiss data protection laws. The dataset support-
ing the findings is available upon reasonable request.
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Appendix

Supplement 1A: Scree Plot
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Supplement 1B: Parallel Analysis
Parallel Analysis Scree Plots
— FA Actual Data
o A - - FA Simulated Data
N T | =<======== FA Resampled Data
®
£
g
&
g o
£
a
6
g
g ¥
s
)
T
o A\
s A
S e
;7\7‘&‘4":’-‘51 »»»»»»»»»»»
o - Aix‘ﬂ\:;x‘ff:—’f:ﬁzﬁv‘x;a;»,A_ e
By VY VA S Y DA A
T T T T T T T T
0 5 10 15 20 25 30 35

Factor Number

Supplement 2: Questionnaire
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Please respond to the following questions with your teaching in mind.
fully partly partly fully not

disagree disagree disagree neutral agree agree agree applicable

| adjust the learning goals to residents’ (learning)
needs

| explain and substantiate my feedback to residents

| raise the awareness of residents for economic
aspects of patient care (e.g., «choosing wisely»)

| encourage residents to actively participate in
discussions

I regularly evaluate residents’ communication skills
with patients / family members

,PhD as a project by the SIWE/ISEM in cooperation with the Swiss

This study is conducted by
Society of Cardiology.

&

SIWF ™
ISFM \'2

TEL

iy
o
Please respond to the following questions with your teaching in mind.
fully partly fully not
disagree disagree dlsagree neutral agree agree agree applicable
() () () () () () () )
| demand residents for their personal initiative (to a [e] o] o] (o] o] (o] (o] o
realistic extent)
() () () () () () () L)
| regularly evaluate residents’ content knowledge [e] o o o o o e} e}
() () () { ] () () ) ()
| raise the awareness of residents towards future o o o o} o [e] o o]
challenges of the healthcare system
() L) () L] () () () e
| motivate residents for further learning [e] [e] [e] o o] (o] (o] o
() () () () () () () L]
| determine the next steps for learning together with [e] (o) [e] (o] o] (o] o] (=]
residents
() () () () () () ) ()

[

This study is conducted by Dr. med. Fabienne Schwitz and Dr. med. Eva Hennel, PhD as a project by the SIWF/ISEM in cooperation with the Swiss
Society_of Cardiology.
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Please respond to the following questions with your teaching in mind.

| teach residents how to deal with self-committed
mistakes

| behave respectful towards residents

lnoulufyped«mmmmtywomeebmd
s assessments with residents (e.g., Mini-CEX, DOPS,
etc.

| am a role model for residents as a person

| teach residents how to improve the culture of
dealing with errors (e.g., «Speak-Up»-techniques)

| regularly evaluate residents’ communication skills
within the team (interprofessional / interdisciplinary)

fully partly partly
disagree disagree disagree neutral  agree  agree  agree

o]

o]

o

(o]

o]

(o]

-mm_]-
fully not
applicable
C o]
(} ®
o O

This study is conducted by D
Society of Cardiology.
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