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Abstract

The aim of this study was to develop and evaluate an interactive, video-enhanced,

and case-based online course for medical students. We chose a case about wound

care since this topic is still underrepresented in the medical curriculum. First,

instructional videos were created to teach practical skills in wound care. These

were implemented into a case-based online course, using the online learning plat-

form ILIAS. In a comparative initial and final survey, numbers of users were

assessed, content and structure of the course, as well as the thematic interest of

the students and self-assessed gain of competence, were evaluated. Since the sum-

mer of 2019, 310 students have successfully completed the course. The survey data

showed a high participation rate and a positive response regarding the content as

well as the structural concept. Most of the students rated the content within the

course as useful for their future medical work (86.1%) and the gain of knowledge

superior to a traditional lecture (69.4%). Self-assessments of video-mediated skills

showed a significant increase in subjectively perceived competence. The online

course is an efficient way to reach many students by the small use of resources. It

resembles an option to arouse growing interest in wound care in medical students.
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1 | INTRODUCTION

In 2012 the prevalence of a chronic wound among the Ger-
man population was 1.04%.1 Prevalence values of 11.5% for
chronic wounds among patients in the care of a nursing ser-
vice even exceed this rate significantly.2 However, wound
care is so far only little-represented within the curriculum
of medical studies in Germany. At the same time, deficits in

diagnostics and therapeutic supply for patients with chronic
wounds are observed. As investigations at a German wound
centre showed, it took an average of 17.5 months from ini-
tial manifestation until patients with chronic venous leg
ulcers presented to a specialised wound outpatient clinic.3

By the time of initial presentation at our wound centre, 38%
of patients with chronic wounds had not received complete
basic diagnostics .4

The topic of chronic wounds has so far been represen-
ted in small parts of lectures in surgery, internal medi-
cine, and dermatology at the author´s university, mainly
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with a focus on differential diagnosis. For dermatology,
the teaching, which is oriented towards special diagnos-
tics and therapy, consisted of only one single lecture in
the curriculum. This is due to the large variety of derma-
tological topics to be discussed in one semester. Accord-
ingly, students in the 8.-12. semester rated their level of
knowledge as low in a first survey. At the same time,
however, there was a desire for practically-oriented
knowledge, specifically in wound care.5

The implementation of a revised medical curriculum
in Germany called “Master Plan Medical Studies 2020”
also requires new competence-oriented and digital teach-
ing concepts.6 In addition, the development of digital
learning content has become a high priority due to the
current restrictions on university teaching in Germany
and large parts of the world because of the COVID 19
pandemic. Among the digital teaching methods, the use
of interactive case studies in combination with instruc-
tional videos offers a promising opportunity to familiarise
the students with skills and train clinical thinking in
addition to existing classroom teaching or to bridge
periods of absence. The aim of this study was to stimulate
the students' interest in wound care by developing an
interactive, video-based, and case-based concept for an
online course on the care of chronic wounds. We evalu-
ated the numbers of users, the content and structure, the
thematic interest of the students, as well as the self-
perceived level of competence. The assessed data
should provide a general orientation for the develop-
ment of other digital learning modules for wound care
education in other groups of healthcare professionals
or students.

2 | MATERIALS AND METHODS

2.1 | Creating instructional videos

The instructional videos used in the course were pro-
duced in cooperation with the Institute for Teaching
Innovation at the author's university, following recom-
mendations for the use of videos in teaching.7-10 In this
way, instructional videos of approximately 5 minutes
were produced, demonstrating the correct measurement
and interpretation of the ankle-brachial pressure index
(ABI) and the application of a compression bandage.

2.2 | Creating the learning module and
workflow

The online course was created as a voluntary offer for
those who wanted to learn more about chronic wounds

in an interactive way after hearing the corresponding lec-
ture in the classroom. The “Learning Module: Chronic
Wounds” was realised using the digital learning platform
“StudOn,” based on the open-source software ILIAS 5.3.
The course content was subdivided into six sections. The
completion of each section led to the activation of the
next (Figure 1).

Besides the learning module, there were thematically
relevant lecture notes provided in the course
section “Learning materials.” In addition, learning objec-
tives were formulated according to the recommendations
of the German Rectors' Conference.11 A comparative ini-
tial and final survey and a short multiple-choice test for
self-monitoring the acquisition of essential knowledge
was implemented. To attract more students to the course,
and thus increase the size of the evaluable data set, a
bonus point was awarded in the final dermatology exam
for the completion of the course. The average time
required processing the course was estimated to be 30 to
45 minutes.

The learning module was designed with a focus on
the most frequent causes of chronic wounds and under
consideration of the catalogue of the learning objectives
of the German Dermatological Society.12,13 To achieve
practice-oriented learning, the module was developed as
an interactive and realistic case study. It is based on the
constructed case of an aged patient with an initial diag-
nosis of a chronic venous leg ulcer. The virtual working
environment is a family doctor's practice. In individual
chapters, the students are guided from case presentation
to taking the patient´s medical history, results of physical
examination, and multidisciplinary diagnostics to
targeted therapy. Each chapter contains tasks in which

Key Messages

• knowledge about wound care is poor among
medical students, while there is a desire to
learn about practical skills

• in our study, we implemented a case-based
online course about wound care in the medical
curriculum and evaluated the acceptance as
well as the self-perceived level of competence

• the online course about wound care was highly
appreciated by the medical students and will
be extended, especially because of the impor-
tance of digital teaching solutions during the
current pandemic. It will also be offered to
other health care professions
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the learners, in their role as general practitioners, make
decisions for the further care of the patient. For all tasks,
sample solutions are provided for subsequent self-learn-
ing-control. In between these tasks, informative sections
convey the most important relevant knowledge for the
respective chapters. The previously described instruc-
tional videos about determining the ABI and applying a
compression bandage are integrated into the chapters
Diagnostics and Therapy (Figures 1 and 2). To test them-
selves, the participants thereafter worked on the before
mentioned multiple-choice test containing questions

about differential diagnosis, ABI measurement, and inter-
pretation, as well as indication for compression therapy.
It could be performed multiple times until reaching the
pass mark of at least 60%.

2.3 | Evaluation of the course

The evaluation of the course was carried out in the begin-
ning and after completion of the course using a digital
survey. Unless otherwise stated, the questions were rated

FIGURE 1 Contents and sequence

of the course
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on a five-level Likert scale (1 = strongly disagree; 5 = strongly
agree). The initial survey examined whether the participants
were confident that they could independently measure an
ABI correctly and apply a compression bandage. In the
more detailed final evaluation, a renewed assessment of
self-perceived competence in those practical skills was car-
ried out. In addition, the overall impression of the course
and the interest generated by the course concerning the
topic of chronic wounds was determined, each in a score
summarised from three questions. In some cases, questions
previously described in academic literature were used for
this.14 Furthermore, the subjectively perceived learning suc-
cess in comparison to a traditional lecture was assessed by
the participants and whether the content was useful for
their work as a future doctor. In addition to social data,
such as age and gender, to provide an overview and support
the evaluation, the duration of the course was determined.

2.4 | Statistical analysis

The statistical analysis of the data was carried out in the soft-
ware SPSS 26. The group comparison in the initial and final
survey was accomplished by Mann–Whitney test. The inter-
nal consistency of the questions for determining the overall
impression and thematic interest was evaluated based on
Cronbach's Alpha. The descriptive data show absolute and
relative frequencies, standard deviation (SD), median or
arithmetic mean, as well as first and third quartiles (Q1, Q3).

3 | RESULTS

3.1 | Participants

In the summer semester 2019 and winter semester
2019/2020, a total of 323 students of medicine partici-
pated in the newly developed learning module for the
treatment of chronic wounds. Of these, 310 (178 female,
117 male, 3 diverse) completed the course completely
(96%). The course unit was offered contemporaneously
with the dermatology lecture (regular in the 8th semes-
ter). Eighty-two percent of students who attended the
classical lecture finalised the online course. The aver-
age processing time of the course was 37 (± 12.9)
minutes.

3.2 | Rating of the educational course by
the participants

In the final survey, the overall impression of the content
and structure of the course was rated on average 4.2 (Q1:
4; Q3: 4.75) on a scale of one to five (Figure 3). With a
value of 0.789 for Cronbach's alpha, the internal consis-
tency can be considered “good.” The generated interest
in the topic of chronic wounds was rated on average 3.7
(Q1 3.3; Q3 4.3) after the course. The reliability analysis
achieved a value of 0.695 for Cronbach's alpha, which is
considered “acceptable.”

FIGURE 2 Screenshot showing the video-based course section on how to apply a compression bandage. The section is further divided

into single teaching steps like case data, anamnesis, diagnostics, results, and therapy. Videos for the practical skills are implemented in the

course
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3.3 | Learning outcome

In the multiple-choice test at the end of the tutorial, 73%
of the participants reached the pass mark of >60% correct
answers at the first attempt. The initial and after comple-
tion of the course measured subjective perception of the
participants´ competence in practical skills (ABI measure-
ment and application of a compression bandage) showed
a significant increase after the course participation
(Figure 4). For both skills, Mann–Whitney test calculated
values of the asymptotic significance of less than 0.05.
The effect strength reached a medium-high to high value
for the ABI measurement with r = 0.49 and a medium-
high value for the application of a compression bandage
with r = 0.34. On average, the students assessed their
perceived competence in the ABI measurement before

the course with 2.87 (SD 1.22) and after the course with
4.08 (SD 0.82). Regarding the task of applying a com-
pression bandage, the students estimated their compe-
tence before the course higher compared to the ABI
measurement. The average value was 3.26 (SD 1.20)
before the course and 4.07 (SD 0.84) after the course. In
fact, these values reflect the subjective self-evaluation by
the students without verification of the actual practical
skills.

A total of 69.4% of the participants stated that they
had learned more by the online course than in a tradi-
tional lecture (Figure 5). 86.1% agreed that the content
learned was helpful for their work as a future doctor
(Figure 6).

4 | DISCUSSION

As the prevalence rates for chronic wounds prove, they
are a relevant medical problem not only in Germany,
especially in the older population.1,2 In addition, the care
for these patients is particularly expensive. In a German
study, annual treatment costs an average of approx. 9600
€, were determined for patients with the diagnosis of
venous leg ulcer.15 Early and efficient care is, therefore,
of great importance both for the quality of life of patients
and for reducing treatment costs. The general practi-
tioner represents an important key factor in setting the
course of diagnostics and treatment. Nevertheless, cur-
rent data show that many patients do not receive ade-
quate basic diagnostics and effective treatments, such as
compression therapy for chronic venous insufficiency are
often not used.4,16 Studies show that wound patients usu-
ally consult general practitioners or other doctors in out-
patient care. Only 10% of the patients choose a
specialised wound outpatient clinic.3 In order to respond
to the observed deficits in care, it, therefore, seems sensi-
ble to provide all prospective physicians with basic skills

FIGURE 3 Final evaluation of

general impression and gained interest in

the topic of chronic wounds based on

digital questionnaires using the Likert

scale. (The value of one corresponds to

complete rejection in every question. The

value of five corresponds to complete

agreement)

FIGURE 4 The students' self-assessment (measured on a

Likert scale before and after completing the course) on their

confidence in performing the taught skills by themselves. The

figure shows 25% quartile (Q1) and 75% quartile (Q3), as well as the

arithmetic mean
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in wound care already during their studies and to bring
wound care into focus for them and their future career.

Yet, this topic is being underrepresented in medical stud-
ies of most universities. At the authors´ university, there
were no structured courses for the teaching of basic practical
contents of wound care (ABI measurement, compression
therapy) before. An American study also showed a lack of
structured courses on chronic wounds in 43 of 50 medical
faculties. It revealed that students wished for courses on this
topic, too.17 The recommendations of the “Expert Council
Master Plan 2020” on the future curriculum in medical stud-
ies in Germany attribute a core aspect of modern medical
education to digitisation.6 In addition, the authors describe
competence-based medical education as an essential compo-
nent of the Master Plan.6 On this basis, the idea of creating
a digital, competence-based course, including multimedia
and interactive elements, was born to sensitise medical stu-
dents for specified wound care topics.

The use of an online learning format benefits from
some obvious strengths, which become particularly clear
in the face of currently limited classroom teaching during
the pandemic. Flexibility in space and time for processing
the contents and the possibility to work on the subject
individually according to one's own interests, as well as
the personal working speed, represent advantages of
online learning and teaching. Another advantage is that
larger groups of learners can be addressed with less per-
sonnel effort than in conventional courses. Furthermore,
evaluation data of several online course formats for medi-
cal education in the English-speaking world showed an
equal increase of knowledge compared to classical learn-
ing methods in a partly shorter time, as well as a prefer-
ence of learners for digital courses.18-20 More important
than the underlying technology, however, seemed to be
the content and structure of the course concept for
achieving positive feedback by the participants.20 This was

FIGURE 5 Distribution of answers

to the question about learning success

during the course compared to a

traditional lecture (n = 310)

FIGURE 6 Distribution of answers

to the question about the usefulness of

the course for students' upcoming

professional activity as a future

doctor (n = 310)
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consistent with the assumption that a learner-centred
development approach would be more beneficial than a
technology-centred approach to creating digital courses.21

Consequently, the emphasis was placed on aligning
the course content with the level of knowledge of the
students that could realistically be expected. Just as
important was the idea to link existing theoretical
knowledge, for example from the lecture attended in
parallel, with practical clinical thinking. The data col-
lected during the course confirmed the abovementioned
results of previous work.18-20 As the user numbers of
two semesters showed, the course was very well received
by the students. Most of the students showed a prefer-
ence for the online course compared to a traditional lec-
ture. The positive effects of the conception along the
learner-centred approach were displayed in the high
evaluation score measuring the overall impression,
including the content as well as the structural and
didactic design of the course. The high proportion of
participants passing the multiple-choice test in the first
attempt can also be an indicator for a stimulating course
design. The generated interest in the topic of chronic
wounds also achieved a positive score, which can be an
additional indicator for the successful implementation
of the course. It can be assumed that many students
only worked on the course because of the provided
bonus point. This might be a reason why the generated
interest in chronic wounds received a lower score than
the overall impression.

In studies, the use of visual media offered demonstra-
ble advantages over purely verbal instructions, especially
in the teaching of practical skills. The effective use of
visual media generated more attention, could simplify
abstract language concepts, and convey more information
per time, which was also remembered longer.22 Since
visual media can be preferably used in dermatological
teaching, this represents a further advantage of the use of
online educational tools in dermatology and the diagno-
sis of rare causes for chronic wounds. For the use and
design of short, concise instructional videos in medical
education, recommendations from various authors
exist.7,8 In an American study, instructional videos were
used to teach first-year students how to conduct a struc-
tured patient examination. The introduction of the video
curriculum led to a significant improvement in the stu-
dents' examination performance.23 In a further study, the
introduction of video instructions for the correct perfor-
mance of lumbar punctures in a paediatric emergency
room increased the self-confidence of the doctors per-
forming them.24 In addition, the results of a Norwegian
study indicated that perceived competence could have a
positive impact on future intentions.25 The data assessed
in our study also showed that the self-perceived

competence regarding simple practical skills, such as ABI
measurement and application of a compression bandage,
could be significantly increased by watching short
instructional videos. However, this might represent a lim-
itation of the chosen teaching method where the students
may be over-confident after watching one single video
tutorial and by underestimating the difficulty of the task.
The data obtained can only be indicators for the basic
usefulness of the implementation of this and similar
online courses. The high number of participants can also
be partly explained by the extrinsic motivation of a bonus
point. Nevertheless, this online teaching method is also
highly appreciated by the students during the current
restrictions caused by the COVID-19 pandemic. Yet, only
subjective assessments were collected during the course.
This also applies to the comparative assessment of learn-
ing success between lecture and online courses. Many
students felt that the online course was more successful
than a lecture. However, there were few objectifiable pos-
sibilities for comparison due to the different content
focus of the two teaching concepts. As the data collected
during this study showed, many students were confident
that they could apply a compression bandage correctly
even before the course was completed. Still, the actual
competence to apply a compression bandage with suffi-
cient pressure must be critically questioned. It is unlikely
that by a single online tutorial the students would be able
to apply compression correctly. Therefore, a future study
goal is to determine the extent of actual, objectifiable
improvement of practical skills in the field of wound care
by watching instructional videos. It would be interesting
to compare this with the data of a recent publication,
which showed that compression bandages were only
rarely (12.6%) applied with the correct compression pres-
sure, even by specially trained medical personnel.26 In
this future trial, we plan to conduct a practical session
with a cohort of students to compare their actual skill
acquisition after the video tutorial versus personal
instruction. This study will hopefully be realisable in a
post-pandemic era when face-to-face teaching will be
possible again. One assumption that could be tested is
that multi-perspective videos allow a more precise per-
ception of action than direct viewing under practical con-
ditions. The analysis of the long-term effect of the online
course on the students' basic knowledge of wound care is
also a goal of future studies.

4.1 | Prospects

Due to the positive evaluations of this unit, designed as
a pilot course, the development of further course units
in the field of wound care teaching has started. Online
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material with short video sequences and learning units
has been developed for diagnostics with an emphasis on
allergology and rare wound causes, use of different wound
dressings, and other topics. The knowledge gained was
also effectively used to create further digital, video-
supported courses as a short-term replacement for the clas-
sical classroom teaching during the COVID-19 pandemic.
In the long term, the development of case-based learning
modules for many subjects of wound care education is
possible. Particularly, the use of these online learning units
in blended learning formats that is supportive in combina-
tion with the classroom lecture, seems very suitable for the
efficient transfer of practically applicable knowledge. Fur-
thermore, the course concept offers the possibility for
exchange and further development of digital teaching in
cooperation with other faculties and universities or within
different healthcare professions.
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