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Abstract 

Background: The COVID‑19 pandemic has made it more difficult to maintain high quality in medical education. 
As online formats are often considered unsuitable, interactive workshops and seminars have particularly often been 
postponed or cancelled. To meet the challenge, we converted an existing interactive undergraduate elective on 
safety culture into an online event. In this article, we describe the conceptualization and evaluation of the elective.

Methods: The learning objectives of the safety culture elective remained unchanged, but the teaching methods 
were thoroughly revised and adapted to suit an online setting. The online elective was offered as a synchronous 
two‑day course in winter semester 2020/21 during the “second wave” of the COVID‑19 pandemic in Germany. At the 
end of each day, participating students evaluated the elective by completing an online survey. Items were rated on a 
six‑point Likert scale. We used SPSS for data analysis.

Results: Twenty medical undergraduates completed the elective and rated it extremely positively (1.1 ± 0.2). 
Students regard safety culture as very important and felt the learning objectives had been achieved. Moreover, they 
were very satisfied with the design and content of the elective, and especially with interactive elements like role‑play. 
Around 55% of participants would recommend continuing to offer the online elective after the pandemic.

Conclusions: It makes sense to offer undergraduate medical students online elective courses on safety culture, 
especially during a pandemic. The elective described here can serve as a best practice example of how to teach safety 
culture to undergraduates, especially when physical presence is unfeasible. Electives requiring a high degree of inter‑
action can also function well online.
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Background
During the COVID-19 pandemic, medical education had 
to be adapted to the new situation. Worldwide, assess-
ments and placements had to be cancelled, postponed 
or offered in a different format [1]. A review of the 

immediate consequences of the pandemic for the edu-
cation of medical students and residents revealed that 
the most common change was to switch to an online 
format [2]. Among online courses, presentations, vir-
tual case reviews and tutorials were commonly used [2]. 
The authors of the review also stated that reports of a 
switch to online courses for medical students understate 
the true situation [2]. The transition to an online imple-
mentation was found throughout the entire preclini-
cal setting [3]. However, online courses rarely employ 
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multimedia design principles in undergraduate medical 
education [4].

Medical electives have proved themselves to be ben-
eficial to the individual development of future physi-
cians [5] and help medical students acquire useful skills 
outside the traditional curriculum [6]. Electives on safety 
culture are a valuable means of imparting knowledge on 
the subject, especially in view of World Health Organiza-
tion (WHO) recommendations that the profile of patient 
safety in medical education should be raised [7].

In response to the WHO recommendation, several 
universities in Germany are now offering courses on 
safety culture [8], mostly as part of the advanced medi-
cal curriculum. We explicitly chose to offer the elective to 
undergraduates and thus to follow recommendations to 
teach the subject at an early stage of medical studies [7].

Medical students require intensive coaching in soft 
skills, such as communication skills [9], and in deal-
ing with medical errors and safety culture in general 
[7]. Role-play and simulations are suitable techniques to 
train these skills [10]. Despite COVID-19-related con-
tact restrictions, we wanted to avoid leaving out these 
interactive elements, as confining teaching to theoretical 
aspects would negatively impact the skill-sets of future 
physicians [11, 12].

It was necessary to develop a robust online concept, as 
opposed to simply using flipped classrooms and record-
ing lectures [13]. This is especially true for sensitive top-
ics such as safety culture. We therefore developed an 
online elective on safety culture for undergraduate medi-
cal students that was based on a previously described 
and evaluated in-person elective [8]. We retained ele-
ments that successfully involved a high degree of inter-
action such as role-play, and modified them according 
to multimedia design principles from the Association of 
American Medical Colleges Institute on the Effective Use 
of Educational Technology in Medical Education [14], 
as these have been shown to improve knowledge reten-
tion in medical education [15]. This article describes the 
development and evaluation of a two-day synchronous 
online elective for undergraduate medical students.

Methods
Concept
The safety culture elective was originally concep-
tualized by an interprofessional team of authors 
(physicians, health scientists, a psychologist and a bio-
scientist) and developed by the following lecturers, 
AM, OAS, MP, TB, KS and BSM. The learning objec-
tives were based on the National Competence-Based 
Learning Goal Catalogue for Medical Studies (NKLM) 
[16]. The principal learning objectives were concerned 
with safety culture and patient safety, as well as com-
munication when an error has occurred. All learning 
objectives are displayed in Table 1.

We based the development of this online elective on 
our own preparatory work on the topic of safety cul-
ture, as well as our teaching experience, including our 
medical-didactic knowledge of online formats [17–19]. 
The formal requirement for the undergraduate elective 
was the approval of the curriculum by the study com-
mission. This was obtained previously due to impor-
tance of the topic. The organizational framework set 
forth by the Department of Medicine was two hours a 
week for one semester (16 h). We divided the 16 h into 
two block seminars of 8 h in length, conducted as syn-
chronous video conference using the software Zoom on 
two consecutive days in the winter semester of 2020/21. 
Final grades were based on active participation during 
the elective and the assessment of a Critical Incident 
Reporting System (CIRS) report.

The online elective on safety culture was developed 
on the basis of the in-person elective we offered in 2020 
[8]. Established multimedia design principles [14] were 
used when showing presentations. Since the elective 
was mainly carried out synchronously, we focused on 
in-person didactical principles in the interactive parts.

Participants
It was possible for a total of 20 medical students in 
their third undergraduate semester to voluntarily enrol 
in the online elective.

Table 1 Learning objectives

Students were required to…

… explain various influencing factors that may lead to the development of complications.

… based on an existing medical narrative involving a critical incident, develop an incident report and detail possible consequences.

… reflect upon their own and others ‘ conduct, identify errors and discuss these appropriately with colleagues and supervisors.

… explain the importance of a safety culture when reporting on critical incidents and learning from them.

… know the most important aspects of complication management, risk communication, Critical Incident Reporting System (CIRS), and recognizing 
critical incidents, and have been taught how to deal with wrong decisions.
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The online elective on safety culture
The structure of the online elective is presented in 
Table 2.

Role‑play
Role-play was used in break-out sessions, whereby four 
students were assigned to one lecturer and each group 
was provided with one scenario. The available roles 
were those of doctors, their supervisors and colleagues 
that were involved in a conflict that had to be resolved. 
The scenarios resulted from a situation in which an 
error had been made that compromised patient safety. 
The scenarios included several hierarchical levels and 
professional groups, so that the role of the (interdis-
ciplinary) leadership in building a strengthened safety 
culture could be reflected from different perspectives. 
One student in each group acted as an observer and 
was responsible for providing feedback to the other stu-
dents. The lecturers also gave constructive feedback.

Evaluation
We used a standardized online questionnaire to evalu-
ate the elective. The questionnaire was based on the 
existing evaluation templates of the Institute of General 
Practice and the Department of Medicine [20]. It con-
sisted of 17 items to be completed on the first day and 
18 items to be completed on the second. The original 
German version as well as the English translation are 
available in the supplement. An online link was used to 
access the questionnaire and participants filled it out 
anonymously.

Most items were rated on a six-point Likert scale, with 
the points equivalent to German school grades (1 = very 
good, 6 = insufficient). The participants also had the 
opportunity to comment on strengths and limitations, 
as well as any need for improvement, in the online elec-
tive in free-form text. We expressly asked the students to 
comment on strengths and any need for improvement.

Statistical analysis
We used descriptive statistics to analyze the results. 
Arithmetic means and standard deviations of the values 
are presented below. IBM SPSS Statistics 25 software 
was used for data analysis.

Results
The 20 available places in the online elective were all 
taken up. Of the 20–30 year old participants, 80% were 
female and 20% male, while 20% had previous expe-
rience in the field of medicine, e.g. as practical train-
ees, research assistants or paramedics. The evaluation 
results are presented in Table 3.

The response rate was 100% (20/20). The lecturers 
were rated by the students as highly motivated (mean 
1.1, standard deviation (SD) 0.0) and good at teaching 
(mean 1.3; SD 0.4). The students also rated the lectur-
ers’ ability to actively involve them in the course posi-
tively (mean 1.1; SD 0.2).

All students gave additional feedback voluntarily. 
They considered the structure and teaching atmosphere 
of the elective to be reassuring. Furthermore, the high 
levels of interactivity within the group were remarked 
upon. Students explicitly mentioned that working on 
group tasks in break-out sessions and participating in 
role-play helped them achieve their learning objec-
tives. They did not consider the virtual design to have 
impaired their assessment of safety culture topics. The 
following summaries are examples of answers to the 
question what students particularly liked about the 
elective:

"The learning atmosphere was very pleasant 
throughout the group, right from the beginning, 
and that helped keep any inhibitions to participat-
ing actively to a minimum. Furthermore, the vari-
ety, with short presentations, discussions in small 
groups and in the whole group as well, was very 
good because it stopped things becoming boring 
and monotonous"

"The content of the seminar was very important 
and interesting. Theoretical aspects were commu-
nicated interactively and in a good way, so you 
never felt bored. I also thought the break-out ses-
sions were particularly practical because swapping 
more personal information is probably easier in a 
smaller group. Overall, a great success!"

"The interaction; lots of different impressions; the 
best possible implementation of the course despite 
limited possibilities (Corona zoom); the feedback 
session that followed the role-play on help through 
self-reflection."

"Looking for possible solutions yourself; using role-
play to creatively apply what you have learned, 
and a very good atmosphere within the group."

Suggestions for improvement included more short 
and scheduled breaks of three to five minutes. With 
respect to content, students would have preferred more 
psychological background information. One student 
suggested employing role-play at the beginning and 
the end of the elective to assess the effectiveness of the 
training.
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Discussion
The adoption of an online format for undergraduate 
courses on safety culture would appear to be a sensi-
ble reaction to the COVID-19 pandemic. Students were 
very satisfied with the design and content of the elec-
tive, and particularly with the opportunity for intense 
interaction provided by role-play.

Safety culture and patient safety face enhanced chal-
lenges in times of COVID-19 [21, 22]. As a result of the 
pandemic, both dealing with errors professionally and 
communicating effectively are becoming increasingly 
important and may help protect patients in the future. 
It is essential to maintain high quality in medical edu-
cation with respect to safety culture and communica-
tion and to raise students’ awareness of the importance 
of good interdisciplinary teamwork across hierarchical 
levels.

Effectiveness
After finding no differences in learning outcomes, one 
review has suggested that online education is as effective 
as traditional teaching, [23]. We successfully used online 
teaching techniques such as defining tasks and discussing 
them online [24]. A U.S. study has described an online 
elective for undergraduates [25] that involved virtual stu-
dents interacting with patients. Since the communication 
strategies were the same as for real students, the online 
elective also succeeded in training communication skills.

Limitations and strengths
As the number of participants was limited to 20 persons, 
the size of our sample was small. Since students enrolled 
in the elective voluntarily and probably had a previ-
ous interest in the topic, a self-selection bias cannot be 
ruled out, and they may have been more likely to be sat-
isfied with the content. However, this effect was unlikely 
to have had a significant influence on perceptions of the 
online format. It is also worthy of note that one partici-
pant considered the use of diverse techniques to have 
enhanced the elective. However, as no other course in the 
preceding 10 months of the pandemic had yet used them, 
it was impossible to compare our use of new techniques 
with those of others. Furthermore, social distancing (no 
classes with colleagues for months) may have increased 
the readiness of the participants to be content with the 
elective, simply because they welcomed the chance to 
solve tasks and learn in groups again. The circumstances 
and conditions may therefore have had a greater effect 
on their assessments than learning outcomes [4]. Moreo-
ver, undergraduate students are more likely to rate online 
classes positively than students in clinical semesters [26]. 
As we have not conducted a formal examination, we can-
not assess whether participants have achieved the learn-
ing objectives. This would be a valuable addition to a 
future elective.

Furthermore, the study was based on a single elective 
at a single academic institution. The authors would there-
fore recommend that lecturers consider employing both 

Table 3 Evaluation results

a  after day 1/ after day 2

Possible responses in % (N = 20)
1 = Completely agree, 6 = Completely disagree 
after day 1/ after day 2

Mean (standard deviation)

1 2 3 4 5 6

I consider the addressed topics to be important. a 80.0/70.0 20.0/15.0 0.0/5.0 0.0/0.0 0.0/0.0 0.0/0.0 1.2(0.4)/1.5 (0.8)

The content of the seminar was well structured. a 95.0/65.0 5.0/30.0 0.0/5.0 0.0/0.0 0.0/0.0 0.0/0.0 1.1(0.2)/1.4(0.6)

The content was presented in a comprehensible manner. a 100.0/85.0 0.0/15.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 1.0(0.0)/1.2(0.4)

The amount of material was appropriate. a 80.0/80.0 15.0/15.0 5.0/5.0 0.0/0.0 0.0/0.0 0.0/0.0 1.3(0.6)/1.3(0.6)

I could participate actively. a 100.0/85.0 0.0/10.0 0.0/5.0 0.0/0.0 0.0/0.0 0.0/0.0 1.0(0.0)/1.2(0.5)

I learned something from the seminar. a 45.0/70.0 50.0/25.0 5.0/5.0 0.0/0.0 0.0/0.0 0.0/0.0 1.6(0.6)/1.4(0.6)

The employed teaching methods (digital whiteboard, 
breakout‑sessions) helped convey the content. a

70.0/80.0 30.0/15.0 0.0/5.0 0.0/0.0 0.0/0.0 0.0/0.0 1.3(0.5)/1.3(0.6)

Role‑play…
  …enabled learning content to be conveyed well 70.0 20.0 5.0 0.0 0.0 0.0 1.5(1.0)

  … enabled the topic to be dealt with comprehensibly 
and with practical relevance

70.0 20.0 5.0 0.0 0.0 0.0 1.5(1.0)

  I would recommend the seminar to other students 100.0 0.0 0.0 0.0 0.0 0.0 1.0(0.0)

  This elective should continue to be provided in an 
online format after Corona

55.0 5.0 30.0 0.0 0.0 0.0 2.0(1.3)

  Overall assessment of the seminar 95.0 5.0 0.0 0.0 0.0 0.0 1.1(0.2)
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asynchronous and synchronous online teaching opportu-
nities [27] in order to balance the pros and cons for spe-
cific users [28]. A limitation of our synchronous format 
is that it leaves the audience little time to reflect on the 
topic. We attempted to implement asynchronous ele-
ments by reflecting on the homework each student had 
to do between day 1 and day 2. As students also had the 
opportunity to give feedback at any time, we were also 
able to change the pace of instruction in line with their 
individual wishes.

One strength of our synchronous concept is that after 
some preparation, online interactions could promote 
group discussion, encourage social interaction and ena-
ble participants to plan tasks that required real-time 
feedback [27]. All these elements were included in our 
online elective.

Conclusions
The use of an online elective to educate undergraduate 
medical students in patient safety is a feasible alternative 
to classroom instruction. In medical education, inter-
active elements can be implemented in various ways, 
and include training for doctor-patient consultations. 
Insights from our study can therefore be transferred to 
various settings in which medical education is main-
tained despite the pandemic. Electives with interactive 
elements, even those of high intensity, can be success-
fully designed using an online format. This elective can 
serve as a best practice example of how to use a multi-
media design to teach patient safety. Although the appli-
cation of the science of learning to medical education is 
widely recommended [15, 29], we would like to point out 
that online courses require elaborate preparation that is 
adapted to suit the needs of an online format [27, 28].
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