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ABSTRACT
Introduction Continuous professional development is 
essential for maintaining competencies in healthcare. This 
applies to medical device knowledge and safe handling, 
which are fundamental for patient safety. Little is known 
about the efficiency of self- directed learning with an 
integrated video in medical device education. This study 
investigates whether anaesthesia providers acquire 
their medical device competencies on an anaesthesia 
workstation differently via self- directed learning than 
traditional teacher- led workshops.
Methods and analysis This single- centre, non- inferiority, 
randomised, controlled trial aims to enrol at least 224 
anaesthesia providers (ie, certified nurses and physicians). 
Participants will be randomised to (1) self- directed learning 
with an integrated learning video (intervention) or (2) a 
traditional teacher- led workshop (control), for a 1- hour 
session on a new anaesthesia workstation. The two 
educational approaches and their effect on medical device 
competence will be assessed concerning 12 competencies in 
the same 10 min, objective, structured, clinical examination- 
like station for both groups. The primary endpoint will 
be an assessment score of ≥60%. Non- inferiority will be 
declared if the upper limit of a 90% two- sided CI excludes a 
difference of more than 10% in favour of the control group. 
Secondary endpoints will be: (1) the score achieved in the 
study assessment, (2) the number of open questions after the 
training, (3) training time in minutes, (4) use of resources and 
(5) costs, all of which are compared between both groups.
Ethics and dissemination Study participants will 
provide written informed consent. All recorded data will 
be stored on a password- protected research server at the 
study site accessible only to the investigators. The Bern 
Cantonal Ethics Committee waived the need for ethical 
approval (Req- 2021–00837; 25 July 2021). There are no 
ethical, legal or security issues regarding data collection, 
processing, storage or dissemination.
Trial registration number NCT05530382, 7 September 
2022;  ClinicalTrials. gov

INTRODUCTION
Continuous professional development is 
essential for learning and maintaining 

professional competence in healthcare.1 
This also applies to knowledge of medical 
devices as well as skills and competencies 
in specialised in- hospital disciplines. The 
proper and safe handling of medical devices 
is fundamental for improving patient safety.2 
Traditionally, training to use medical devices 
was done in instructor- led face- to- face work-
shops offering hands- on practice combined 
with didactic lectures, which is both time- 
consuming and resource- intensive. Current 
working conditions and shift work, especially 
in anaesthesia, critical care and emergency 
hospital services, pose challenges for both 
educators and learners, making it difficult 
for them to provide and attend timely and 
comprehensive training and learning oppor-
tunities. Adult learners desire more self- 
directed, efficient and effective training.3 
Studies on learning and retaining complex 
psychomotor skills have revealed that 
supplemental videos are more effective than 
didactic classroom teaching on its own,4 espe-
cially for procedural processes in everyday 
contexts.5 Self- controlled practice seems to 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The controlled, randomised study design for an 
educational intervention with a large number of 
participants.

 ⇒ The interprofessional learning approach targeting 
certified experts in anaesthesia care and physicians 
using the same educational methods, since the 
same skills and competencies need to be acquired.

 ⇒ The two teaching techniques cannot be blinded to 
the participants.

 ⇒ The outcome- oriented rather than process- oriented 
assessment of this single- centre study might limit 
its generalisation to other healthcare institutions.
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be more effective than externally controlled practice,3 
while simulated learning situations enable performance 
training of specific cognitive or psychomotor skills.6 The 
dual- coding learning theory7 describes how video acti-
vates the human brain by simultaneously conveying visual 
and auditory information, making it easier to understand 
the information and to better integrate it into long- term 
memory.8 High- quality instructional videos involving 
different sensory channels result in better learning 
when learners are not forced to divide their attention 
between several incompatible sources.9 This means that 
videos should be produced as professionally as possible 
and use easy- to- understand language as well as sound.9 
Such educational videos should be short (preferably less 
than 10 min), as learners’ attention gradually wanes over 
time.10 According to cognitive load theory, the structure 
of the learning video is also important for enabling new 
pieces of information to be linked with existing knowl-
edge, while complexity should be minimised and unnec-
essary and distracting information should be avoided.11

Medical device education must cover two areas: first, 
the medical field and underlying physiology; second, 
the technical field of the device’s use. In an instructional 
video, both of these must be linked to understandable and 
logical actions, to enable the proper and safe handling of 
the medical device by the learner.

In a PubMed literature search from inception to 26 
October 2022 using the search terms ‘self- directed’ 
AND ‘medical device’ OR ‘anaesthesia workstation’, no 
publication was found that addresses self- directed educa-
tion based on video instruction in the field of medical 
device training. The goal of this study was, therefore, to 
answer the research question if the scores of anaesthesia 
staff on a practical test are non- inferior, whether they 
participated in a self- directed learning curriculum with 
an integrated learning video compared with traditional 
instructor- led teaching curriculum to train a new anaes-
thesia workstation.

METHODS AND ANALYSIS
Study design
We will conduct a single- centre, randomised, control, 
non- inferiority trial, involving education in the use of 
a new type of anaesthesia workstation (Atlan, Dräger, 
Lübeck, Germany) at the Department of Anaesthesi-
ology and Pain Medicine of the Bern University Hospital 
in Bern, Switzerland. As the department’s entire clinical 
working anaesthesia staff needs to be trained, all these 
staff members will be invited to participate in the study 
(giving a potential maximum of 260 participants: 103 
certified experts in anaesthesia care and 157 physicians). 
A stratified two- staged block randomisation, with the type 
of provider as stratum (ie, certified experts in anaesthesia 
care vs physicians) and a block size of 4, will be used to 
allocate the participants into two groups: (A) traditional, 
instructor- led, face- to- face workshop (control group) 
versus (B) self- directed learning with an integrated 

learning video (intervention group) as shown in figure 1. 
The study’s statistician (MHu), who is not involved in the 
teaching and assessment process, will generate the block- 
stratified randomisation. A study nurse not otherwise 
involved in the teaching process will randomise the study 
participants.

Data collection
Data will be collected from all participants, including their 
characteristics (ie, age, sex, profession (certified expert 
in anaesthesia care, resident or board- certified anaesthe-
tist), years of professional experience and self- reported 
learning method preferences), and the study outcome 
parameters, like time spent on learning and final- exam 
results, will be defined under measurements. All data 
related to the investigation will be stored in coded form 
in REDCap (REDCap Consortium, Vanderbilt University, 
Nashville, Tennesse), a dedicated, password- protected 
research database on a departmental research server. The 
data will be password protected and only accessible to the 
investigators.

Participant inclusion and exclusion criteria
Participants will be recruited before their mandatory 
training sessions on how to use a new anaesthesia work-
station. We will include the clinical working anaesthesia 
staff of the anaesthesia department (ie, certified experts 
in anaesthesia care, anaesthesia residents, registrars and 
consultants) over 18 years of age who voluntarily agree to 
participate. We will exclude participants with training in 
or practical experience with the new anaesthesia worksta-
tion from the previous year.

Measurements
The participants’ learning results in relation to the two 
teaching formats under investigation will be assessed via 
an objective, structured, clinical examination- like station. 
This 10 min station is adapted from the medical- device 
testing station for the objective, structured, clinical exam-
ination for anaesthesia care trainees at the Department of 
Anaesthesia and Pain Medicine, Bern University Hospital, 
which is based on the exam regulations of the Bern 
Nursing School. The assessed study participants will be 
given a case vignette and must configure and operate the 
anaesthesia workstation correctly in relation to a fictitious 
ventilated and anaesthetised patient. Twelve predefined 
competencies (box 1) are marked either as achieved or 
not as achieved, including predefined oral questions used 
to assess knowledge acquisition.

To pass the assessment, participants must achieve a 
competence level that is based on the framework curric-
ulum for certified experts in anaesthesia care in Switzer-
land,12 with the following three criteria:

(1) principle of function, (2) safety aspects and 
(3) handling and operating of the anaesthesia work-
station and theory–practice transfer. Each criterion 
is assessed by means of four questions using a four- 
point rating scale (0=does not apply, 1=rather does not 

P
rotected by copyright.

 on S
eptem

ber 5, 2023 at U
niversitaetsbibliothek B

ern.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-070261 on 4 S

eptem
ber 2023. D

ow
nloaded from

 

http://bmjopen.bmj.com/


3Gutersohn C, et al. BMJ Open 2023;13:e070261. doi:10.1136/bmjopen-2022-070261

Open access

apply, 2=applies, 3=applies very well), meaning that a 
maximum of 36 points can be earned. The anaesthesia- 
workstation assessment is graded as follows: ‘excellent’: 
100% score=36 points (A); ‘very good’: 90%–99%=33–35 
points (B); ‘good’: 80%–89%=29–32 points (C); ‘satis-
factory’: 70%–79%=26–28 points (D); ‘sufficient’: 
60%–69%=22–25 points (E); ‘failed’: less than 60% ≤ 22 
points (F), in which case the exam is not passed.

The assessors will be certified experts in anaesthesia 
care who are trained as educators and as key users of the 
new anaesthesia workstation. The 1- day key users’ training 
takes place beforehand and involves both theoretical and 
practical components.

In the instructor- led teaching group, the number 
of open questions asked at the end of the session will 
be recorded manually by the session’s educator. In the 
self- directed learning with an integrated learning video 

group, the educator available to the trainees will record 
contact data (ie, phone calls, emails and direct open 
questions) at the end of the training period.

Each participant will be asked directly by the exam-
iners about the total time spent learning before the test 
starts. Resources and expenses will be compared between 
the two groups in relation to materials, room costs and 
personnel spending.

Outcomes
The primary endpoint will be the rate of passed assess-
ment in the objective, structured, clinical examination- 
like station. Secondary endpoints will include: (1) the 
overall score achieved in the objective, structured, clin-
ical examination- like station assessment, (2) the number 
of open questions after the training, (3) learning time in 
minutes, (4) use of resources (ie, personnel, venue and 

Figure 1 CONSORT flow diagram. CONSORT, Consolidated Standards of Reporting Trials.
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logistics) and (5) costs (ie, personnel costs for teachers, 
production of the video, room costs and costs of mate-
rials). All of these will be compared between the interven-
tion group and the control group.

Didactic development of the teaching and assessment 
formats: the creation of the self-directed learning practice 
station and the assessment station
The didactic development, as well as the similarities 
and differences between the two teaching formats, is 
summarised in table 1 .

The following considerations guided the development 
of the teaching formats and the assessment:
1. What operational skills related to the anaesthesia work-

station are essential during an anaesthesia procedure?
2. What specific knowledge related to the anaesthesia 

workstation is needed for an anaesthesia procedure?
3. What medical and technical knowledge is required to 

correctly manage ventilation and set alarms for safe pa-
tient care?

Based on these considerations, the study team agreed 
on the relevant competencies that need to be learnt to 
safely handle an anaesthesia workstation. This consensus 
was based on a simulated anaesthesia procedure using an 
anaesthesia workstation, which was then checked to assess 
whether the needed skills were present in these compe-
tencies. This guided the further development of the two 
60 min teaching programmes in different formats:

The self- directed learning with an integrated learning 
video (intervention group) contains three parts:
1. Theory is taught through the learning video.
2. The practical component involves a worksheet for solv-

ing practical exercises on the anaesthesia workstation.
3. Competencies self- check with theoretical questions, 

hands- on application tasks and an answer key is used 
as a self- administered competence check.

The teacher- led workshop (control group) likewise 
contains three parts:
1. The theoretical content taught by the teacher is iden-

tical to the content in the video, as the same case study 
is used.

2. The same practical tasks are proposed as in the self- 
directed learning group.

3. The same application questions are used in the self- 
directed learning station.

A cross- comparison of the two teaching formats (by 
SS, MHa) asked whether the content was congruent 
and whether the defined competencies were mapped 
out in both formats. Certified experts in anaesthesia 
care trained as educators who were not involved in the 
research project piloted the feasibility of the two learning 
formats.

Production of the learning video
The following specifications were defined in a script for 
the video production: (1) visualising the anaesthesia 
workstation to reduce abstractness as compared with the 
device manual; (2) providing cognitive support for the 
translation from theory into practice by recording the 
anaesthesia workstation operating in a real- world envi-
ronment involving a scenario where a patient is treated 
with anaesthesia and (3) showing problem- solving strat-
egies for troubleshooting for technical incidents, safety 
aspects and hygiene standards.

A professional external team (https://www.timonrupp. 
ch/, Timon Rupp Filmproduktion, Steffisburg, Switzer-
land) produced the video in a surgical setting with a simu-
lated patient and voice recordings made separately by a 
professional voice artist. The video presents a case study 
of anaesthesia induction, maintenance and recovery from 
anaesthesia. It guides study participants from theory to 
hands- on problem- solving using the anaesthesia worksta-
tion. Important learning points are highlighted by super-
imposing written text over short, still images. The rough 
cut was evaluated by the study team, and their feedback 
was integrated into the final version.

Organisation of the study
Study participants will be informed by email about their 
randomised group allocation 2 months before their 
training and assessment. All participants will receive as 
preliminary reading a summary of the anaesthesia work-
station manual, condensed from the original manual by 
the staff of vocational anaesthesia care trainers.

The self- directed learning station will be available for 
8 weeks and accessible to learners 24×7, meaning that 

Box 1 The twelve competencies assessed

Principle of function
1. Can properly prepare an anaesthesia workstation for preoxygenation.
2. Can set the anaesthesia workstation correctly for facemask 

ventilation.
3. Is able to programme mandatory ventilation settings on the anaes-

thesia workstation and justifies the choice of the ventilation mode 
correctly.

4. Demonstrates a correct recruitment manoeuvre of the lungs.

Safety aspects
5. Can adapt profile settings to a patient and explain why this is 

important.
6. Can set up the pause mode on the anaesthesia workstation and 

names possible applications in clinical practice.
7. Adapts alarms on the anaesthesia workstation based on patient 

data and explains why this is important.
8. Shows the necessary rescue procedure in the event of an oxygen 

failure.

Handling and operating the anaesthesia workstation and 
theory–practice transfer
9. Shows how to initiate a correct self- test of the anaesthesia 

workstation.
10. Shows the necessary actions on the anaesthesia workstation when 

changing from mechanical to spontaneous ventilation.
11. Knows where to connect a nasal oxygen cannula to the anaesthe-

sia workstation.
12. Shows how to prepare the anaesthesia workstation for the next 

patient after usage.
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they are free to choose when to attend, provided that the 
station is not occupied. Participants randomised to the 
teacher- led format must book a class online (https:// 
terminplaner4.dfn.de/, Deutsches Forschungsnetz, 
Berlin, Germany). All instructors in the teacher- led 
training are certified experts in anaesthesia care with a 
subspecialisation in education. They will be informed and 
briefed in advance by the study team to ensure the stan-
dardisation of the learning content, the procedure and 
the precise lesson plan to which they must adhere.

After study participants have completed their training, 
they must attend an assessment station between 4 and 8 
weeks after the initial training.

Validation of the assessment station
The problems- to- solve hands- on assignment was designed 
in the same way as the validated exam in device usage for 
anaesthesia- care students. Two certified experts in anaes-
thesia care with a subspecialisation in education checked 
the validity of the assessment station using Messick’s 
framework13 (in brief: survey method, checking content, 

response process, internal structure, relationship to other 
variables and consequences). The congruence between 
the learning level of the questions and the competencies 
was discussed, and they were revised to reach a consensus 
among four of the teachers. Two certified experts in 
anaesthesia care trained as educators not involved in the 
research project piloted the workshops and tested their 
temporal feasibility.

Sample size calculation
Assuming a significance level of α=0.05, a final- exam 
success rate (‘passed’) in both groups (ie, traditional 
instructor- led learning and self- directed learning) of 90% 
and a non- inferiority margin of ∆=10%, a sample size of 
224 participants was calculated as necessary to establish 
the non- inferiority of the self- directed learning with an 
integrated learning video group with a power of 80%. This 
sample size is similar to previous studies.14–16 Due to high 
levels of personnel fluctuation in the department, block 
randomisation was performed in two stages. First, all clin-
ical staff members able to participate in the study (n=260) 

Table 1 Development of teacher- led learning and self- directed learning

Teacher- led learning Self- directed learning

Preliminary considerations 1) What operational skills related to the anaesthesia workstation are essential in an 
anaesthesia process?
2) What specific knowledge related to the anaesthesia workstation is needed for an 
anaesthesia procedure?
3) What knowledge is required to correctly manage ventilation and set alarms for safe patient 
care?

Application competencies 1) The patient’s condition must drive the use of the anaesthesia workstation.
2) Independently run the anaesthesia workstation self- test according to the producer’s 
checklist and troubleshoot simple machine errors.
3) Select the appropriate ventilation mode, adapted to the patient’s condition in every phase of 
anaesthesia.
4) Adapt the settings of the anaesthesia workstation and its alarm configuration to the patient’s 
condition.
5) Differentiate between anaesthesia workstation alarms and environment- specific alarms and 
initiate appropriate measures to ensure patient safety.

Learning points 1. Anaesthesia workstation check
2. Principles of operation function
3. Practical application (ventilation 
modes, settings)
4. Handling and operation

5. Security issues
6. Sources of error
7. Cross- comparison
8. Theory- practice transfer
9. Hygiene/maintenance

Teaching plan Preliminary reading assignment: device summary

The two teaching formats On- site teacher- led session:
 ► Theoretical input taught 
face- to- face

 ► Guided practical exercises on the 
anaesthesia workstation with the 
teacher

 ► Teacher- led competence check 
involving theoretical questions, 
hands- on application tasks and 
correct answers

Self- learning session:
 ► Theoretical input through learning video
 ► Practice via an assigned worksheet with exercises 
on the anaesthesia workstation without teacher 
present

 ► Competencies self- check with theoretical questions, 
hands- on applications tasks and answer key as self- 
check of learned competencies

Duration 60 min

Piloting The feasibility of the two learning formats was piloted by certified experts in anaesthesia care 
trained as educators who were not involved in the research project.
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were randomised. Then, to ensure block size consistency, 
new employees replaced the previously randomised drop- 
outs with the same profession to maintain an appropriate 
sample size. Due to organisational issues, the teachers 
were recruited after their initial randomisation and thus 
were excluded.

Statistical analysis plan
Participants’ characteristics will be displayed as descrip-
tive statistics by counts and percentages for categor-
ical variables, by mean and SD for normally distributed 
quantitative variables and by the median and IQR in the 
case of skewed quantitative variables. The distribution 
of the participant characteristics in both groups will be 
compared with standardised mean differences.

Non- inferiority of the primary outcome will be assessed 
both via the crude difference in success rates in both 
groups and via the Mantel- Haenszel method to account 
for the stratified randomisation in terms of the provider 
as sensitivity analysis. The Mantel- Haenszel analysis will 
provide separate crude group comparisons of certified 
experts in anaesthesia care and physicians. Given the 
significance level of α=0.05, a 90% two- sided CI of the 
difference in success rates will be compared with the non- 
inferiority margin of ∆=10%.

To account for the individual distribution of secondary 
endpoints, the score achieved in the adapted device exam 
will be transformed to the (0,1) interval to account for the 
bounded value range of the scores, and the transformed 
scores in the two groups will be compared via a gener-
alised linear model with a beta distribution. The number 
of open questions after the training in both groups is 
compared via an unpaired two- sample Wilcoxon test. The 
training time spent in minutes, the use of resources and 
the cost will be compared using either a Student’s t- test, 
if the outcomes are normally distributed, or, if not, an 
unpaired two- sample Wilcoxon test. As the secondary 
outcomes are exploratory in nature, no p value adjust-
ment for multiple comparisons is performed. Primary 
and secondary outcomes will be further stratified into 
certified experts in anaesthesia care and physicians. The 
main analysis will be performed as a modified intention 
to treat analysis. A sensitivity analysis will be performed 
per protocol.

No imputation methods will be used if data are missing, 
and the final analysis will be a complete case analysis. The 
statistical software used for all analyses will be R Statistical 
Language.17

TRIAL STATUS
This trial was registered on  ClinicalTrials. gov on 7 
September 2022. Participants were randomised into the 
two groups based on learning method on 19 September 
2022 by a study team member (SS). The teaching phase 
started on 4 October 2022. The assessment of the partici-
pants will start on 1 December 2022.

ETHICS AND DISSEMINATION
The Bern Cantonal Ethics Committee waived the need 
for ethical approval on 25 July 2021, according to the 
Swiss Act for Human Research (BASEC Nr. Req- 2021–
00837). The conduct of the study will follow the Helsinki 
Declaration.18 All participants will receive detailed study 
information to enable written informed consent (online 
supplemental material 1) before the start of the assess-
ment. Study participation is voluntary and no incentives 
will be offered to study participants.

All researchers involved in the study will comply with 
the Data Protection Act and the Swiss Human Research 
Act. All data will be stored for up to 10 years after the end 
of the project, in line with the Swiss Human Research Act.

The anonymised data set generated during the present 
study will be made available by the primary investigator 
on reasonable request from researchers with suitable and 
answerable research questions and local ethics committee 
approval in line with the Swiss Human Research Act. 
The primary investigator will ensure that electronic file 
permissions are correctly assigned and advise on other 
aspects of data storage and security.

The study results will be published in a peer- reviewed 
international medical journal without any limitations 
concerning the investigated results.

PATIENT AND PUBLIC INVOLVEMENT STATEMENT
We were unable to find an anaesthesia- related patient 
group willing to review this protocol, since the study will 
be carried out without patient involvement, as patients 
are not the study subjects. However, we were able to 
include the legally mandatory patient representative of 
the Bern Cantonal Ethics Committee, who reviewed the 
final manuscript after the ethics submission, providing 
suggestions with final endorsement.

IMPORTANCE OF THE STUDY
Safe handling of medical devices is of fundamental impor-
tance for patient safety, especially in unconscious anaes-
thetised patients. Traditional practical training in the use 
of medical devices through teacher- led face- to- face work-
shops is time- consuming and resource- intensive. With 
our study, we aim to fill a gap in the research with regard 
to whether self- directed learning (ie, video combined 
with hands- on simulation) is as effective as a traditional 
teacher- led workshop providing training in the use of 
a complex medical device. In addition to the compar-
ison of achieved competencies in both groups, we will 
investigate how the individual approach to self- directed 
learning helps today’s requirements of professional time 
and resource- optimised learning. This teaching method 
might change future practices in relation to medical- 
device training, as it allows self- directed, time- tailored 
learning for individual learners. By means of the theoret-
ical considerations articulated during the development 
of the two teaching formats, we ultimately identified 
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individual actions that were transferred into 12 competen-
cies to be assessed as displayed in box 1. The study partic-
ipants must make use of these during the assessment, but 
they must also subsequently implement these competen-
cies in their use of the device, in our case, the anaesthesia 
workstation. These competencies map out an anaesthesia 
process starting from testing the anaesthesia worksta-
tion to making it ready and available again for the next 
patient. Both investigated formats teach these compe-
tencies and there is, thus, no difference when it comes 
to the content to be learnt, ensuring that both groups 
acquire the same level of competencies. Learning videos 
aim to attain a higher cognitive level than a pure study 
of literature. The video enables the integration of poten-
tial technical sources of error and their problem- solving 
strategies into the learning content. This corresponds to 
the second level of the Miller pyramid ‘know- how’ and to 
Kirkpatrick’s second level of evaluation: learning.19 The 
integration of explanations into the video—in addition to 
pure step- by- step instructions—has shown positive effects 
on cognitive storage.20 Titles should be as meaningful as 
possible and refer to the learning content.21 To promote 
cognitive activation and support the learning process, 
so that the learning content is retained for as long as 
possible, it is important to build on existing knowledge.22 
In doing so, the learning content should be adapted to 
pre- existing grids and be generalisable for other medical 
devices.9 This offers the learner the possibility of estab-
lishing mental chunks, separating what is important from 
what is unimportant. ‘Text with picture’ has a greater 
effect on learning and its subsequent implementation 
in clinical practice than the exclusive study of literature 
or video without text.23 Pauses in learning videos give 
time to think, reducing cognitive overload, especially 
when teaching complex topics, such as the use of an 
anaesthesia workstation. Instructional videos are limited 
when it comes to transferring theoretical visual knowl-
edge into practical manual action, as the hands- on part 
is missing. According to the Miller,20 self- guided video 
learning combined with a practical test station might 
better train behavioural competencies, as it combines the 
theoretical and cognitive levels with practical exercises. 
Furthermore, the problem- solving behaviour involved is 
an important part of cognitive activation, as that has a 
high level of personal relevance for the learner and, later, 
user, which is crucial for their future work with the device 
and for increasing patient safety. All of this offer signifi-
cant didactic potential in a self- learning context, as topics 
that seem important to the learner are better anchored 
mentally. Considering the complex learning require-
ments described in the area of medical device training, 
a self- directed blended learning programme could prob-
ably contribute to solving the difficulties mentioned 
above. If such learning strategies are able to be translated 
into users’ clinical practice, Kirkpatrick level 3, it will 
truly bring about behavioural changes at the workplace, 
including the acceptance of such changes by the organ-
isation’s processes and culture.19 Investigating this last 

step lies beyond the scope of the present study, but it may 
be the object of future studies. However, the results of 
the proposed study investigate two learning methods that 
might stimulate a broad discussion about sustainability 
and adaptive learning methods for ongoing professional 
development.
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