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Abstract
The reflection on previous performance during debriefing plays an important role in learn-
ing from simulations. While debriefings are traditionally held as verbal debriefings (VD), 
advancements in video and software technology led to an increased use of video-assisted 
debriefings (VAD). Although VAD is nowadays considered to be the gold standard, prior 
research has found mixed results concerning the experiences connected to this form of de-
briefing. This study sheds light on the experiences of all the actors involved in the process, 
by including both participants and facilitators. A distinction between their experiences 
within VD, lower-tech and high-tech VAD was made. In total, 42 mountain rescuers and 
five facilitators participated in this study during three one-day-long simulation trainings. 
While participants shared their experiences in focus group interviews, the facilitators were 
invited for individual interviews. The results indicate that both participants and facilitators 
preferred high-tech VAD for its ability to objectively review their performance in detail. 
It was seen as beneficial to gain a deeper understanding of how mistakes occurred during 
the simulation and the visualisation improved the acceptance of feedback. However, it 
has also been found that VAD in general can be intrusive and cause additional cognitive 
demand, stress, and unpleasant emotions. The study shows that VAD can have advantages 
over VD but requires careful implementation by the facilitators to prevent the possible 
drawbacks.

Keywords  Simulation · Mountain rescue · Verbal debriefing · Video-assisted debriefing · 
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In the event of a medical emergency, it is important that emergency rescue services quickly 
attend to patients to save their lives and protect their health (Nehme et al., 2016). While pro-
viding fast and adequate medical care outside of hospitals is already challenging, harsh and 
mountainous regions further complicate these tasks. Therefore, mountain rescuers take a 
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special place in the rescue chain. With operations in remote locations and adverse conditions 
(e.g., weather, terrain, multiple casualties) their work is considered particularly demanding 
(Callender et al., 2011). While members in other rescue services (e.g., emergency medical 
service [EMS] professionals in the United States) are usually paid professionals, mountain 
rescuers in Germany provide their work voluntarily (Cash et al., 2020). Due to the vol-
untary nature of their work, mountain rescuers face constraints on the time available for 
training and providing service (Cowlishaw et al., 2010; Nichols et al., 2014). With only a 
limited amount of time available and comparatively high demands, their training has to be 
especially effective. Therefore, the majority of European and American mountain rescue 
services rely on simulations to learn and evaluate their skills (Elsensohn et al., 2009).

Role of simulations

To prepare mountain rescuers for their tasks, “hands-on” training on real patients is not 
only problematic due to time constraints, but training with real patients might also raise 
concerns in terms of patient safety. Additionally, the expenses associated with training on 
real patients can be prohibitive. These costs encompass not only equipment and training 
facilities but also potential liabilities arising from any adverse outcomes during training 
exercises (Pietsch et al., 2016).

In the absence of opportunities for practical training on real patients, simulations assume 
a pivotal role in the medical training of mountain rescue organisations (Elsensohn et al., 
2009). Simulated environments mimic lifelike scenarios, thereby offering a safe yet authen-
tic training experience for both participants and simulated patients (Ayaz & Ismail, 2022; 
So et al., 2019). While simulations provide a safe opportunity to practice rare and possibly 
dangerous procedures, the debriefing afterwards is considered one of its most important 
components for learning as it allows reflecting on previous performance (Dreifuerst, 2009; 
Lee et al., 2020; Shinnick et al., 2011).

Importance of debriefings

The practice of discussing, interpreting, and learning from previous experiences is known 
as after-action review, after-event review, huddles, hot-washes, postmortems or debrief-
ing (Allen et al., 2018). While originating from military practices, the term “debriefing” is 
the most common in healthcare services and research (Keiser & Arthur, 2021). Therefore, 
“debriefing” will be used throughout this paper. While there can be differences in the struc-
ture or formality of the procedure, the purpose remains the same: “to systematically review 
individuals’ performance on a recent task or event in order to create a learning opportunity 
with the aim of improving subsequent performance” (Villado & Arthur, 2013, p. 515). Sev-
eral meta-analyses have shown that debriefings improved learning and team performance 
(Cheng et al., 2014; Couper et al., 2013; Tannenbaum & Cerasoli, 2013).

Although there are different ways to conduct debriefings, Villado and Arthur (2013) 
divided the process into five primary phases. Each phase can be linked to a well-estab-
lished psychological theory or concept thus explaining the effectiveness of the process. As 
depicted in Fig. 1, the first two phases of the debriefing focus on the possible difference 
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between target and actual performance, thus, providing feedback for the participants. This 
can be linked to feedback intervention theory (Lipnevich & Panadero, 2021). During the 
third phase, the specific actions of the team and their outcomes are reviewed in detail. The 
goal of this phase is to identify and discuss behaviours and their results. Participants receive 
individual feedback and team-related feedback. In addition, they also often experience the 
individual feedback that is provided to other members of the team. Combined with the video 
from the simulation, phases two (“review outcome”) and three (“review specific actions”) 
can be linked to observational learning theory (Luo et al., 2021). The last two phases focus 
on the goals of the participants by discussing future objectives and the strategies needed to 
meet the intended objectives. Combining the last two with the previous phases, the whole 
process of debriefing applies the principles of goal-setting theory (Keiser & Arthur, 2022).

Debriefing with media support

While the process of debriefing in its origins is over four decades old, new ways to conduct 
it are steadily developed (Morrison & Meliza, 1999; Sawyer et al., 2016). One of the most 
discussed methods to conduct debriefings is to integrate video playback into the process.

Traditionally, debriefings are performed verbally under the guidance of an experienced 
facilitator. These debriefings can be classified as verbal debriefings (VD). A more mod-
ern approach to debriefings combines verbal feedback with additional video footage of the 
simulation. This type of debriefing is called video-assisted debriefing (VAD). While some 
authors refer to VAD as the “gold standard” for debriefing (Levett-Jones & Lapkin, 2014), 
others found no significant effects on subsequent performance when comparing VAD to 
VD (Grant et al., 2014; Savoldelli et al., 2006; Sawyer et al., 2012). Newer research found 
that the advantages of VAD may be coupled with other debriefing characteristics such as 
the facilitation approach, with self-led debriefing profiting the most from VAD (Keiser & 
Arthur, 2021; Tannenbaum & Cerasoli, 2013).

In theory, VAD is expected to have advantages over traditional VD. As conceptualised in 
the study by Zhang et al. (2020), VAD can be integrated into the experiential learning theory 
(ELT) by Kolb (2015). The ELT framework describes learning as a cyclical process that can 

Fig. 1  Depiction of Primary Phases of the Debriefing Process and the Associated Psychological Theories 
(Villado & Arthur, 2013)
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be divided into four phases. During simulation, the participants first engage in a concrete 
experience. This is followed by the debriefing, in which the previously made experience 
is reflected upon (reflective observation). By analysing the perceptions during the debrief-
ing, lessons and principles are extracted from the experience (abstract conceptualisation). 
Lastly, the gained knowledge gets prepared and applied to future scenarios (active experi-
mentation). While the last three steps generally apply to VD as well as VAD, the phase of 
reflective observation should benefit the most from VAD, as it provides visual and auditive 
material on which to base the observation and reflection.

VAD is also considered to be a more objective way to debrief than VD (Villado & Arthur, 
2013). While VD relies on the correctness and accuracy of recall by the facilitator, VAD can 
show scenes from the simulation reducing potential recall bias. The reduction of potential 
bias in recall also applies to the participants, who are less likely to accurately memorise cer-
tain events or behaviours, due to the high cognitive demand of the simulated tasks. There-
fore, arguments about what and how actions have happened can potentially be limited with 
video evidence within VAD (Schertzer & Waseem, 2024).

Another advantage directly connects to the underlying theoretical understanding that 
explains how debriefings work. As depicted in Fig. 1, phase two and three of the debriefing 
are linked to observational learning theory (Luo et al., 2021). Observational learning can 
be fostered with video playback, as key behaviours and scenes during simulation are being 
made visible again. Therefore, learners can direct their attention to the displayed behaviour 
and its consequences to gather the required information that is needed to mimic or in general 
learn from the observed actions (Johnson, 2020). During simulation, it is unlikely that the 
participants have the time and cognitive resources to direct enough attention towards oth-
ers to learn from their behaviour. Therefore, reviewing the simulation with video can foster 
observational learning.

VAD typically provides an outside perspective of the simulation and its participants. By 
providing an overview of the team and its processes during simulation, communication and 
interpersonal dynamics within teams can be visualised and are therefore easier to reflect 
upon (Ha, 2014; Jacobs, 2017). With the combination of an outside perspective and joint 
reflection with a facilitator, VAD can lead to a different view on the simulation performance 
in contrast to the original assessment made by the participants themselves. It has also been 
shown that VAD increased the perceived importance of teamwork (Johansson et al., 2017).

Besides the positive factors associated with VAD, research has also found negative 
aspects commonly connected with this method. Due to the prominent display of negative 
behaviour or mistakes, participants within VAD can feel stressed, intimidated, and even 
humiliated (Cantrell, 2008; Ha, 2014). This is problematic, as one of the key requirements 
of debriefings is the psychological safety of participants (Salas et al., 2008). Psychological 
safety can be defined as “[.] individuals’ psychological state where they feel safe and can 
easily speak up and share their thoughts, perceptions, and opinions without risking retribu-
tion or embarrassment” (Kang & Min, 2019, p. E6). Without psychological safety, reflective 
learning conversations may be inhibited which in turn reduces the effectiveness of debrief-
ings (Kolbe et al., 2020).

Combining verbal explanations with video sequences during debriefing might also influ-
ence the attention of the participants. In the study by Savoldelli et al. (2006), the authors 
argue that the additional visual information provided by VAD led to an information overload 
that distracted participants away from the constructive information given by the facilita-
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tor. Reed et al. (2013) found that participants rated the expertise of facilitators differently 
depending on the type of debriefing they attended. Facilitators who conducted VAD received 
lower ratings than those who held VD. Similar to the conclusion of Savoldelli et al. (2006), 
the authors hypothesised that the video took away the attention from the facilitator towards 
the video on display.

Furthermore, the integration of VAD can potentially increase the time for the debriefing 
as well as the overall costs of the simulation (Garden et al., 2015). Both aspects can vary 
depending on the video equipment, software, and overall implementation of the VAD.

Current studies mainly focus on the effectiveness of VAD compared to VD (Keiser & 
Arthur, 2021; Niu et al., 2021; Zhang et al., 2019b). Although it is important to examine 
which debriefing form is the most effective in terms of learning and performance outcomes, 
the experiences of participants and facilitators have not been thoroughly examined yet. 
However, these experiences are important as well. For instance, negative emotions such 
as intimidation or humiliation during debriefing have consequences for the psychological 
safety of the participants and in turn their learning outcome (Lateef, 2020). The few existing 
qualitative studies that focussed on participants’ experiences found that VAD enhances the 
perceived objectiveness and acceptance of feedback. Participants also said that they learned 
from viewing others and that VAD reduced their own recall bias. However, participants 
also reported a stronger fear of negative feedback, indicated unnatural behaviour during the 
simulation and overall higher stress and intimidation in the VAD condition (Cantrell, 2008; 
Ha, 2014; Rosvig et al., 2023; Zhang et al., 2019a). To our knowledge, there is currently 
only one study, conducted by Krogh et al. (2015) that explores the perspective of the facili-
tators in VAD. The facilitators in this study viewed VAD as a tool for various purposes, such 
as triggering reflection and discussion, or to neutralize criticism. They also see the potential 
drawbacks of VAD, with the possibility of distracting the participants from the verbal feed-
back they try to give, as well as having to stop the debriefing to find the video segment that 
they want to show.

Aim of the study

The few existing qualitative studies that focussed on the experiences connected with VAD 
and VD either examined solely the facilitators or the participants of the debriefing. By 
interviewing both groups, this study combined the experiences connected to all the actors 
involved in the debriefing process. Additionally, the VAD was held in two ways, as there 
is no universal or standardised framework on how to implement the technology. Therefore, 
this study examined the experiences of facilitators and participants within VD, high-tech 
and lower-tech VAD. The following research questions were addressed:

RQ 1  How did the participants experience high-tech VAD, lower-tech VAD, and VD?

RQ 2  How did the facilitators experience high-tech VAD, lower-tech VAD, and VD?

1 3



S. A. Schreder et al.

Method

Research design overview

To answer the research questions, a qualitative interview study with mountain rescuers has 
been conducted. As the participants went through the different simulations and debriefings 
in groups of four, focus group interviews were held within the respective groups. Facilita-
tors were interviewed individually.

Simulation cycle

The study was conducted during a time period of three days in the central facility for the 
safety and training of the Bavarian mountain rescue organisation. Data was collected within 
a “medical simulation training”-cycle (SIMMed), consisting of three simulation stations. 
The simulation stations featured the following scenarios: Unconscious patient with Hypo-
thermia in need of Resuscitation (UHR), Femur fracture caused by a Fall from approx. 3 m 
(Child patient) (FFC) and Unconscious climber with Head Trauma due to falling rocks on 
a climbing route (UHT). As shown in Table 1, the scenarios were tied to one of the three 
different debriefing forms (VD, lower-tech VAD & high-tech VAD) held subsequently at the 
end of each simulation.

During the UHR station, the participants had to rescue and resuscitate an unconscious 
hypothermic patient inside a large cooling chamber (temperatures ranged from − 5 to -10 
degrees Celsius) with low-light conditions. The participants had to climb to the simulation 
mannequin, which was placed on a narrow edge four meters above ground. Participants 
secured themselves with a guide rope while approaching the patient. Following the initial 
diagnosis, the participants had to start resuscitation and administer medication based on 
the hypothermic condition of the patient. After stabilising the patient, the mannequin was 
placed inside a rescue bag and was evacuated by rope.

Within the FFC scenario, the participants had to treat and rescue a child patient suffering 
from a femur fracture, after falling into a small enclosure from approx. 3 m. The participants 
had to rappel themselves from a simulated helicopter to the child mannequin. After the ini-
tial diagnosis, the emergency physician within the group had to administer the appropriate 
dosage of medication, while the rest of the team secured the patient. Once the child patient 
received adequate treatment, the mannequin was evacuated by a simulated helicopter using 
a rescue bag.

The UHT scenario featured an unconscious climber with head trauma due to falling 
rocks on a climbing route. The participants were transported to a position halfway up a large 
climbing wall (approx. 20 m) and had to climb to the simulation mannequin positioned at 

Table 1  Overview of the Simulated Scenarios and Their Respective Debriefing Forms
Scenario Scenario Description Debriefing form
UHR Unconscious patient with Hypothermia in need of Resuscitation VD
FFC Femur fracture caused by a Fall from approx. 3 m (Child patient) Lower-tech 

VAD
UHT Unconscious climber with Head Trauma due to falling rocks on a 

climbing route
High-tech VAD

Note. Each scenario had its own debriefing form that followed right after the end of the simulation

1 3



Mountain rescuers’ experiences with video-assisted and verbal…

the top edge of the wall. Once the mannequin was initially diagnosed, the medical condition 
of the mannequin was changed by the facilitator, thus creating a more challenging situation. 
After stabilising the patient, the mannequin was secured inside a rescue bag and both par-
ticipants and patient were evacuated by a simulated helicopter.

Although the three scenarios featured different tasks, they were designed to be similar 
in terms of complexity and the problems presented to the participants. All three scenarios 
shared technical challenges to reach the simulated patient (climbing, rappelling), difficult 
medical tasks (patient with hypothermia, child patient and patient with changing medical 
conditions) and logistic challenges to evacuate the patient (evacuation by rope and simu-
lated helicopter).

Debriefing forms

All debriefings were structured based on the facilitator’s training and certification within 
the Bavarian mountain rescue organisation. The facilitators were given technical training to 
operate the new VAD equipment and the freedom to integrate the video recordings into their 
existing debriefing structure as they found most effective. Therefore, the facilitators used the 
video recordings during VAD based on their professional judgment.

During VD, the facilitator held the debriefing without any technical equipment solely 
by discussing the course of the simulation as well as the actions and decisions made by the 
participants. The VAD differed regarding the complexity of the technical equipment used.

Lower-tech VAD included a tablet (Apple iPad Pro, 11 inch) mounted on a tripod with an 
external microphone (Rode NTG-2) attached. The start of the video recording was manually 
matched with a stopwatch by the facilitator. Timestamps of important events were written 
down by the facilitator to rediscover the scenes during debriefing. The chosen video seg-
ments were then played back via ‘AirPlay’ onto a large TV screen by the facilitator.

High-tech VAD captured the perspectives of two mounted cameras and the audio from 
lapel microphones for each participant. Within the simulation, two facilitators were neces-
sary to simultaneously manage the simulated scenario and the equipment needed for the 
high-tech VAD. The facilitator in charge of the scenario was equipped with a stopwatch and 
a portable two-way radio. The second supporting facilitator managed the specialised video-
debriefing software “LearningSpace” developed by ‘CAE Healthcare’ with a laptop and an 
external mixer for the audio recordings of the lapel microphones. During the occurrence of 
important events, the facilitator in charge of the scenario transmitted information about the 
time and additional information to the second supporting facilitator, who was also equipped 
with a portable two-way radio. The communication via radio was necessary, as the simu-
lated scenario only offered a limited amount of space for the technical equipment needed for 
high-tech VAD. The facilitator who led the simulation also held the debriefing by choosing 
video segments that were marked with timestamps during simulation. Within the debriefing, 
the selected scenes were displayed on a large screen and contained both camera angles as 
well as the additional information that was transferred between the facilitators.

During the one-day-long SIMMed training, the participants experienced all debriefing 
forms as groups of four. The SIMMed training was designed as a simulation cycle, meaning 
that the groups simultaneously started at different simulation stations and went through the 
cycle successively. As the debriefing form was directly connected to the simulated scenario 
(see Table 1), the variation in the initially experienced debriefing form between the groups 
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was intended to minimise the influence of possible sequencing effects. As each participant 
engaged with all three debriefing forms, the study used an exploratory approach comparing 
the experiences within cases.

During each simulation day, the facilitators were permanently assigned to one simulation 
station. Qualitative data from participants and facilitators was gathered after every simula-
tion day during focus groups (participants) and individual interviews (facilitators). Only the 
facilitators who led both the simulation as well as the debriefing during high-tech VAD were 
included in the individual interviews.

Study participants

In total, 42 mountain rescuers (9 females; 32 males) and five facilitators (1 female; 4 
males) agreed to participate. One individual did not provide personal information. All par-
ticipants were members of the Bavarian mountain rescue force with an advanced medi-
cal background (emergency physician, emergency medical technician, rescue paramedic, 
or equivalent qualification). On average, they had about 14 years of active membership in 
the Bavarian mountain rescue organisation. The facilitators, in comparison, held a longer 
active membership in the rescue organisation of about 20 years and carried out the SIMMed 
as facilitators on average nine times. Three of the five facilitators had previous experience 
with conducting VAD. Of these three individuals, one had conducted VAD four times and 
the other two only once.

Instruments

Questionnaires

Basic biographical data (e.g., age, gender) and information regarding the experience of par-
ticipants and facilitators were collected via a biographical questionnaire.

Focus group interview

Interview questions were asked based on the Debriefing Experience Scale (Reed, 2012) and 
the Debriefing Assessment for Simulation in Healthcare (DASH) – Student Version (Simon 
et al., 2010) questionnaire. The questions were grouped into four main sections: (1) overall 
experience, (2) learning and reflection, (3) skills of the facilitator and (4) additions. While 
the first two parts were centred around the differences between the debriefings and the learn-
ing involved, the third section was focused on how the facilitator led the debriefing. Lastly, 
the trainees shared further thoughts.

Individual interview

Facilitators who performed VAD were asked how they experienced the debriefing modality 
compared to the previously performed VD. The questions for the interview were based on 
the DASH – Instructor Version (Simon et al., 2012) questionnaire and were divided into 
four sections: (1) use of VAD, (2) experiences of the participants, (3) (technical) challenges 
and (4) additions.
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Data collection

As the facilitators had limited experience with VAD, all of them received a technical intro-
duction to both VAD systems. The introduction took place on a separate day before the three 
days of SIMMed training started. Facilitators received instructions to use the VAD technol-
ogy as they deemed most appropriate.

At the start of the pre-briefing, the participants were informed about the planned study 
one week ahead of time within their central online knowledge management tool. With this 
tool, the participants had the option to prepare themselves for the simulated scenarios and to 
gather information about the study in advance. At the beginning of the SIMMed simulation 
cycle, the participants were introduced to the context and objectives of the simulated sce-
narios including their relevance for mountain rescue. Furthermore, the study and the differ-
ent debriefing methods were presented. During this presentation, the facilitators emphasized 
the importance of being able to make mistakes without the fear of judgment. Moreover, the 
confidentiality of the performance during simulation and the content of the debriefing was 
assured.

Following the pre-briefing, both facilitators and participants were given the option to 
not participate. Each person filled in a written declaration of consent and the APA Ethical 
Principles of Psychologists and Code of Conduct were followed. Starting the data collec-
tion, both facilitators and participants received the biographical questionnaire. Next, the 
participants were told to separate themselves into groups of four. Each group consisted of at 
least one emergency physician to perform certain tasks that are prohibited for other medical 
personnel by German law (e.g., dispensing of medications). The groups were then randomly 
assigned to one of the stations of the simulation cycle. After each scenario, they received the 
debriefing form of the respective station in a separate room (UHR station – VD; FFC sta-
tion – lower-tech VAD; UHT station – high-tech VAD). With the completion of the scenario 
and the corresponding debriefing, each group changed to the next simulation station until 
they completed the full cycle. Facilitators were permanently assigned to one simulation sta-
tion and conducted the debriefing that was linked to the scenario of the station. At the end 
of the simulation cycle, the participants were interviewed in their respective groups while 
the facilitators were interviewed individually. The interviews were held in German by the 
first author and two research assistants. To ensure correct transcription, the interviews were 
audio recorded. The interviews of the participants ranged from 21 to 38 min (M = 28.75, 
SD = 6.01) and the facilitator interviews took between 8 and 16 min (M = 12.83; SD = 3.14). 
Overall, a total of 11 participant interviews and five facilitator interviews were transcribed 
verbatim.

Analysis

The data was analysed by using qualitative content analysis with a deductive and inductive 
approach (Mayring, 2014). To get familiarised with the statements of both participants and 
facilitators, the first and second author of the study as well as one of the research assistants 
repeatedly went through the transcriptions and audio recordings of the interviews. Notes 
of early impressions and ideas for the coding scheme were taken. The main categories for 
the group interviews with the participants and the individual interviews of the facilitators 
were deductively formed, focussing on previous research and the structure of the interview. 
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Smaller analytical categories and changes to the deductively formed categories were then 
created inductively during the coding process by the first and second author of the study as 
well as one of the research assistants. To ensure agreement between the coders, the coding 
was done collaboratively between the first and second author and one of the research assis-
tants. In case of discrepancies in the coding, a systematic resolution process was established. 
During the process, discrepancies were discussed among the coders by explaining each indi-
vidual interpretation of the coded segment and the reasoning behind the coding decisions. 
The coders then referred to the coding manual to see whether the existing definitions and 
rules for the categories were able to resolve the discrepancies. If this was not the case, the 
coders re-evaluated the coded segment until an agreement was reached. Consequently, the 
coding manual was revised to minimise possible discrepancies.

The following main categories emerged: (1) Overall preference for the debriefing form, 
(2) outside view and its value, (3) acceptance of feedback, (4) dealing with emotions, and 
(5) future of debriefings. In succession to coding the interviews of the participants and the 
facilitators, the first author reorganised overlapping themes between both groups. Together 
with the second author, the overlapping themes were evaluated to ensure a sensible struc-
ture in analysing the reported experiences. Additional subcategories were created to further 
divide the five main categories. An overview of the final five main categories and their 
respective subcategories can be found in Table 2.

Results

To present the results of our study, we will first share the findings of the participants, fol-
lowed by those of the facilitators. Wherever possible, a distinction between high-tech VAD 
and lower-tech VAD will be made. Direct quotations of the participants are labelled with an 
indication of the focus group and participant (FG 1–11, P 1–4). Facilitators are abbreviated 
with FA and a number that refers to the specific person (FA 1–5).

Overall preference for the debriefing form

Of all 42 participants, the majority (20 participants) preferred high-tech VAD. In their opin-
ion, high-tech VAD provided better audio and video quality compared to lower-tech VAD. 
The higher quality was perceived as useful because it did not pick up unwanted background 
noise and captured the scenario from two different angles. Together with the option to put 

Table 2  The Main Categories of the Results and Their Respective Subcategories
Main categories Subcategories
Overall preference for the debriefing form
Outside view and its value Learning from observing others

Own perspective vs. outside view
Acceptance of feedback Use of video evidence

Discussions during debriefing
Dealing with emotions Debriefing forms and different emotions

Balancing positive and negative feedback
The future of debriefings Current difficulties

Possible future improvements
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timestamps in the recorded video, the participants felt that the debriefing was more focused 
and “to the point”. With the mentions of seven participants, the second most preferred 
debriefing form was VAD in general. Within VAD, participants enjoyed the outside per-
spective, which gave them a broader view and showed the different interactions during the 
scenario as illustrated by the following quote: “I think the great advantage of video debrief-
ing is that you can see or revisit situations that you did not experience […]. And that offers 
many more opportunities to assess the entire situation.” (FG 10, P 4). Low-tech VAD and 
VD share the third place regarding the preferred debriefing form of the participants (each 
mentioned by six persons). Within lower-tech VAD, participants favoured the lack of lapel 
microphones which made them feel “under pressure” and hindered them from displaying 
“natural behaviour”. Moreover, the participants stated that without having to pay attention 
to the wires of the lapel microphones, they felt more comfortable. The advantage of VD 
was seen in the clear structure of the debriefing. The participants felt that this debriefing 
form allowed them to discuss different ways to solve their tasks, without focusing on one 
specific mistake that they had made. Lastly, three participants had no preference regarding 
the debriefing form. They were either satisfied with the debriefings in general or said that “It 
always depends on the situation or the task at hand.” (FG 9, P 3).

All five facilitators preferred VAD in comparison to VD. The facilitators liked the pos-
sibility of visualising important events that happened during the scenario to give precise 
feedback. FA 2 explained: “I think that you can communicate more clearly what you want to 
say to the participants […].”. Another advantage was seen in the objectivity of the video on 
display. According to the facilitators, VAD provided the opportunity to review the simulated 
scenario without bias, which in turn reduced the need to justify or discuss negative feed-
back. In addition, all facilitators stressed that the video display acknowledged their profes-
sional opinions. Having video evidence supporting their position was perceived as helpful 
because participants seemed to accept negative feedback more easily regardless of possible 
differences in hierarchy. This is expressed by FA 1: “And yes, when I say something [refer-
ring to VD], trainees do not necessarily have to believe me. Especially when discussing with 
doctors as a non-doctor my position can be tricky. But as soon as they can see the situation 
and themselves again, it has a different effect.”.

The outside view and its value

Learning from observing others

Participants reported that viewing the scenario from an outside perspective allowed them 
to see the actions of their colleagues. Seeing how the actions of themselves and their col-
leagues were related to the performance of the team was considered highly beneficial. One 
participant explained it as follows:

I think it is really important to see what the others are doing because you often see that 
one of your team members was stressed out or someone had a lack of information. 
Then you realise for yourself that communication might be important in that case. In 
fact, you often just do not notice that. Especially when you are working as a doctor at 
the head of the patient, you are so focused on your task. And then you can ask your-
self: Why wasn’t the information present? (FG 1, P 3)
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Besides understanding how the actions of the team relate to each other, it was also consid-
ered helpful to see others making mistakes. According to participants, revisiting the situa-
tion with the help of the video clarified the origin of negative outcomes on the team level. 
Moreover, participants indicated that they gained insights into how errors could have been 
prevented. Some participants, however, admitted that they mainly focused on themselves 
when watching the video. They emphasised that their own performance was their biggest 
concern and they wanted to detect whether they had made any mistakes.

The facilitators had a similar impression mentioning that most participants were mainly 
focused on themselves during VAD. FA 1 stated: “[…] when they watched the video, I had 
the impression that most of them were looking at themselves: How did I behave? How did 
that work out for me? And they want to take away a positive result that - to put it mildly - 
they did great.”.

Own perspective vs. outside view

Seeing themselves on video provided a contrast to the picture the participants had of them-
selves. Many participants reported a deviation from what they felt and thought during the 
simulation compared to what they saw on video. This deviation is expressed in the quote by 
FG 3, P 3: “Actually, I think I evaluate myself correctly most of the time. However, now I 
realise that the mistakes, which I actually considered not to be so serious present themselves 
differently on screen.”. Participants also stated that they easily lost track of time during the 
simulation. Showing them video segments in combination with a timeline of the scenario 
was experienced as very helpful in improving their feeling for the time elapsed during dif-
ferent tasks. Participants who described themselves as self-critical mentioned that VAD also 
provided the possibility to gain a more positive view of their performance.

Similar to the participants, the facilitators also stressed the importance of having a neu-
tral outside perspective because it is very rare for the participants to see themselves dur-
ing training or in real-life situations. They highlighted that the video by itself is unfiltered 
and it is up to the participants to reflect upon themselves. For example: “You see yourself 
impartially and without prejudice, mercilessly but also mirrored: This is how you act. Live 
with it and draw your conclusions. The decision is up to you.” (FA 1). It was difficult for 
the facilitators to judge what kind of conclusions the participants drew from the video and 
the debriefing. According to the facilitators, the participants usually do not state publicly 
whether their perceptions have changed after the debriefing.

Acceptance of feedback

Use of video evidence

Sympathy and the way the facilitators provided the feedback during the debriefing were 
considered important for the acceptance of feedback by the participants. This was especially 
true for VD as no objective review media was supporting or refuting the claims of the facili-
tators. For example:

If you only receive verbal feedback, it [referring to the acceptance of feedback] 
depends on the type of facilitator. How likeable is s/he? Sometimes you can accept the 
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feedback more and sometimes less easily. The facilitator’s way of providing feedback 
has an impact on how much you take away from the debriefing. However, if there is 
video evidence, you simply cannot argue about the feedback, no matter how unpleas-
ant or friendly the way of giving the feedback was. (FG 1, P 1)

The unbiased nature of the video itself can be used by the participants to strengthen their 
position and to dispute the feedback of the facilitator. For example: “After a normal debrief-
ing [referring to VD], you sometimes leave with the impression: ‘That did not happen like 
that.’ You cannot clarify it. With VAD, however, we can say ‘Let us look at it again’.” (FG 
1, P 4). Although the participants expressed an advantage by using VAD to have objective 
evidence supporting their perception, they also acknowledged that the video can confirm 
the critical comments of the facilitator. When seeing their mistakes on video, participants 
indicated that they often came to the same conclusions as the facilitators which resulted in 
accepting the provided feedback.

Facilitators shared a similar impression stating that the participants appeared to accept 
the feedback more easily. They also felt that VAD increased the credibility of their feedback 
as indicated by FA 4: “I believe that the feedback is accepted better. It is a bit like being a 
video-referee. With the other debriefing [referring to VD], they probably whisper behind 
my back: ‘He has no idea’.”. However, facilitators also stressed that accepting feedback still 
depends on the person receiving the feedback. They noticed that some participants tend to 
explain themselves regardless of whether they have received video feedback or not. Never-
theless, the facilitators were convinced that with VAD, those participants would reflect on 
their actions later.

Discussions during debriefing

According to the participants, VAD was not only used to limit discussions about whether 
the critical observations of the facilitators were correct or not, but also to start a reflective 
discussion by showing segments of the simulation and asking open-ended questions. For 
example: “We had debriefings in which the facilitator gave us feedback and showed us 
video evidence afterwards. However, it was more interesting the other way around. Seeing 
the video first, then having to think along and ask yourself what has happened and why 
things unfolded as they did” (FG 10, P 1). Through this procedure, participants felt that they 
gained a deeper understanding of what the facilitator wanted them to take away from the 
debriefing. Moreover, participants mentioned that the process of debriefing was more pur-
poseful within VAD because discussions caused by misunderstandings between facilitators 
and participants were resolved faster than in VD.

Facilitators expressed mixed opinions about discussions during the debriefing. Two facil-
itators thought that without video, the participants shared their views about what and how 
things have happened among themselves leading to an open discussion during debriefing. 
In their opinion, showing the video to the participants resulted in simply agreeing with the 
feedback. However, three of the facilitators recognised that they could use the video seg-
ments in different ways, which fostered discussion among the participants. For example: 
“I think it depends on how you moderate the debriefing. You can also achieve deeper dis-
cussions without VAD. However, with VAD you can stay on a more factual level, without 
describing situations that might be ambiguous or biased” (FA 4). Similar to the impressions 
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of the participants, the facilitators also felt that discussions caused by misunderstandings 
were reduced with VAD.

Dealing with emotions

Debriefing forms and different emotions

During high-tech VAD participants were aware of the technical equipment which strength-
ened their feeling of “being under observation”. For example: “During the first simulation 
scenario [referring to high-tech VAD] with the microphone and the two cameras, I thought: 
‘Oh, now I am being recorded. Do not say anything stupid and perform well, because other-
wise it will be noticed.’ Of course, it will be noticed anyways but everyone will see it again.” 
(FG 2, P 1). The feeling of being closely monitored led some participants to feel “stressed”, 
“under pressure” and inhibited from showing “natural behaviour”. These emotions seemed 
to change after they had their first high-tech VAD: “At the beginning, I thought to myself: 
‘Oh my god!’. However, during the debriefing, I saw that I was more active than I experi-
enced myself. Therefore, it gave me a more positive image of myself than I had during the 
simulation.” (FG 3, P 1). Participants did not report negative emotions related to the techni-
cal equipment of lower-tech VAD. However, the idea of watching footage in front of mem-
bers of the team, which might contain mistakes was considered critical within both types of 
VAD: “Generally speaking, I do not like seeing myself in videos, because if the simulation 
does not go well, you can always be exposed.” (FG 10, P 4).

Facilitators had mixed opinions about the emotions of the participants regarding the 
debriefing forms. On one hand, they saw that some participants did not like their mistakes 
being displayed to other members of the team indicated by FA 3: “In one group, I had the 
feeling that when I tried to give constructive feedback about a problem in the treatment of 
the patient, one person in the team felt attacked on a personal level”. On the other hand, the 
facilitators mentioned that other participants were genuinely excited and reacted positively 
to VAD. Even though they had positive experiences with the participants, some facilita-
tors recognised the destructive capabilities of VAD and added disclaimers before the start 
of the debriefing. For example: “Before we started, I said: ‘Whatever happens during this 
debriefing, stays in this room. The video is just an aid and not a tool to keep you under sur-
veillance.’ and so on. If you use the video in the wrong way, you can hurt people.” (FA 4). 
Although all interviewed facilitators preferred VAD in comparison to VD, some also had 
negative emotions during VAD. Depending on whether they have used VAD before, facilita-
tors stated that it felt unusual for them and that they had to get used to the equipment first.

Balancing positive and negative feedback

Overall, the participants were content with the tone within the different debriefing forms and 
how the facilitators balanced their feedback. For example, “I think we have a pleasant atmo-
sphere for years now and you do not need to be afraid of being embarrassed.” (FG 1, P 3).

However, this has not always been the case, as one participant remembers: “In the past, 
it was more like ‘I will give you hell’, but nowadays you get the feeling that you are learn-
ing something new from the debriefing.” (FG 1, P 1). This change was contributed to the 
facilitators and how they conducted their debriefing. The participants emphasized that the 
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facilitators need to balance their feedback as expressed by the following quote: “[…] the 
moderation of the facilitator is important. Showing mistakes but also providing a positive 
learning opportunity without being ashamed is the goal at the end of the day. And that was 
implemented very well today.” (FG 10, P 4). Participants stated that the balancing of feed-
back depends on the facilitator and is not related to the debriefing form per se. While some 
facilitators were perceived as rather strict, others were experienced as mild, meaning that 
they revealed fewer mistakes or rarely provided negative feedback.

Facilitators also recognised that balancing their feedback is important and connected to 
keeping the participants within the voluntary rescue force. For example: “The participants 
should receive a take-home message. It should not be scathing criticism, but rather pointing 
out what they have learned and providing constructive feedback. It is important that they 
also enjoy the simulation training and say: ‘Today was a great day, I want to come back next 
year.’.” (FA 3). Therefore, the facilitators stressed that they have used VAD not only for dis-
playing mistakes and showing where they originated but also to visualise positive situations 
and interactions during simulation. With VAD, they realised that they could easily create 
an overly negative impression of the team’s performance, which they wanted to prevent. 
Instead, careful moderation was important to them.

The future of debriefings

Current difficulties

While VD has been their standard method of debriefing, participants reported some difficul-
ties with VAD technology. During lower-tech VAD participants complained about the sound 
quality of the external microphone. As the different simulation stations were all inside one 
large training facility, noise from other stations was picked up by the external microphone. 
This led to the following problem: “You could not assign voices to individual people and 
there were a lot of conversations that were simply not understandable. When everybody 
had individual microphones [referring to high-tech VAD] it was a lot better” (FG 3, P 3). 
Another difficulty mentioned was that the video gave the participants only one camera angle 
which was easily obstructed by the participants during the simulation. As for high-tech 
VAD, participants reported better audio and video quality, but also occasional technical 
failures with either the audio cutting out or one debriefing in which there was no video or 
audio at all. During the simulations, some participants mentioned that their lapel micro-
phones felt very uncomfortable and that they were distracted by the microphone and its 
cable slipping from its intended place. Participants mentioned that the facilitators generally 
needed more time for their debriefing in both forms of VAD. However, as the low-tech VAD 
did not feature an option to mark important sections of the video during the simulation, the 
participants found that the facilitators needed more time during lower-tech VAD, to find the 
video segments that they wanted to display. This was considered negative, as it took away 
time from the debriefing.

Facilitators shared the opinions of the participants regarding the differences in audio 
and video quality between low-tech and high-tech VAD, occasional technical failures of 
high-tech VAD and the time-consuming nature of VAD in general. Additionally, they also 
reported a high cognitive demand during VAD. Facilitators described that the high cogni-
tive demand was caused by dealing with VAD technology in combination with having to 
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lead through the simulation simultaneously. They indicated factoring in possible technical 
failures as well, which in turn increased their perceived cognitive demand. FA 1 described 
in the following way: “You have to have a backup plan because if you rely on the VAD tech-
nology and it stops working, you have to ensure that the participants still have something 
to take away from the debriefing.”. However, they mentioned that after getting used to both 
the equipment and the VAD itself, the perceived cognitive demand was reduced. Facilita-
tors also reported that the VAD drew away the attention from their verbal explanations thus 
limiting the flow during debriefing. For example: “As soon as you turn on the video, the 
participants only pay attention to the video. So, you have to stop, then talk again and then 
switch on the video again” (FA 4).

Possible future improvements

For future debriefings, the participants linked most of their feedback to the difficulties that 
they witnessed during the debriefing. Therefore, one of the possible future improvements 
focussed on the time that the facilitators needed to find the video segments, which they 
wanted to show to the participants. They either proposed a system to mark important video 
segments in low-tech VAD or hoped that the facilitators would gain more experience with 
high-tech VAD to become more proficient in finding important video segments. They also 
touched on the audio quality within low-tech VAD, with the addition to also have a lapel 
microphone for the facilitator to relate their verbal information to what the facilitators have 
told them during the simulation. Similar to the possible audio improvements, they also 
wished for more camera angles within high-tech and especially low-tech VAD. Concerning 
the role of the facilitators and their use of VAD, the participants wished for a unified struc-
ture during all debriefing forms. For example: “What I would like to see is an overall more 
structured debriefing, because we had three debriefings that all had a different structure.” 
(FG 1, P 4).

Facilitators had similar ideas to improve future debriefings. They expressed a wish for a 
more intuitive way to set markers in the high-tech VAD software, or the option to be able 
to set markers during low-tech VAD. They also stated that they would like to have soft- and 
hardware that is more suitable for their simulation conditions. For instance, they indicated, 
that the VAD equipment was not operable inside of the cooling chamber, which they used to 
simulate extreme weather conditions. Lastly, some facilitators expressed the wish to either 
get more experience with VAD or to visit some form of training to become more proficient 
with the technology.

Discussion

In this study, we explored the reported experiences within two forms of VAD compared to 
VD. By combining both the views of the participants and the facilitators, we wanted to gain 
a holistic view based on the input of all the actors involved in the debriefing process. With 
this approach, we were able to identify the perceived positive and negative aspects that 
come with each distinct form of debriefing. By doing so, we created an overview that can 
be used by practitioners and researchers to improve the experiences connected to debriefing 
and thus foster learning.
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In relation to our first research question “How did the participants experience high-tech 
VAD, lower-tech VAD and VD?”, we found that the majority of participants preferred high-
tech VAD over all the other debriefing forms. Participants appreciated the superior audio 
and video quality, with the possibility to review the simulation from two different angles and 
to jump to the important parts of the video by having timestamps within the debriefing soft-
ware. However, despite these technological advantages, some participants favoured lower-
tech VAD or VD as the absence of head-mounted lapel microphones and two cameras was 
considered less intrusive and led to a more natural behaviour during simulation. This can be 
seen as a conflict. On the one hand, we have the fidelity of the video recording but on the 
other hand, this visual material might not display the true behaviour of the participants. With 
VD, the participants preferred the clear structure and the fact that the debriefing allowed 
them to discuss different ways to solve their tasks without focussing too much on specific 
mistakes and how they originated. These different preferences indicate that each debriefing 
method may cater to the individual and situational (learning) needs of the participants.

Regarding our second research question “How did the facilitators experience high-tech 
VAD, lower-tech VAD and VD?”, the facilitators unanimously preferred VAD over VD as it 
allowed for a more clear and objective debriefing, which is in line with the depiction of VAD 
in previous studies (Schertzer & Waseem, 2024; Villado & Arthur, 2013). They reported that 
the video reduced possible biases and that it enhanced the credibility of their feedback. This 
was considered helpful, as the visual proof was less disputable especially if the facilitator 
was lower in terms of medical hierarchy than the participants.

However, the facilitators noted a higher cognitive demand when managing VAD, par-
ticularly during high-tech VAD. This was caused by having to deal with the technical equip-
ment of VAD, while simultaneously leading through the simulation. Having to split their 
attention could lead to errors in the observation of participants or mistakes in controlling 
the simulation.

Learning and reflection through VAD

Participants as well as facilitators recognised the value of the external perspective pro-
vided by VAD, which allowed them to review both individual performance as well as team 
dynamics. By seeing oneself or others during VAD, the principles of observational learning 
can be applied (Johnson, 2020). Through observation, relevant actions can be identified and 
mimicked. With the external perspective, the participants were able to see and reflect on 
how the actions of themselves and their colleagues were related to the performance of the 
team. It also corrected possible misconceptions about their performance thus fostering fur-
ther reflection by the participants. These findings are in line with the studies by Ha (2014), 
Jacobs (2017) and Johansson et al. (2017).

However, facilitators observed that participants often only focused on their own perfor-
mance, which some participants have partially confirmed. The participants’ prioritisation of 
personal performance during VAD can be seen as less critical than the focus on task-irrel-
evant aspects (e.g., personal characteristics, such as “looking good”) as reported in similar 
studies (Fukkink et al., 2011; Johansson et al., 2017). However, by focusing on one’s own 
performance, the chances of learning from others are reduced. This finding suggests a need 
for facilitators to guide participants during the debriefing to balance their self-assessment 
with team-oriented reflections to further benefit from VAD.
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Emotions and the acceptance of feedback

Our study showed mixed emotional responses connected to the different debriefing forms. 
While the equipment used within high-tech VAD caused stress and self-consciousness 
among some participants, these feelings partially disappeared after the participants became 
accustomed to the technology. However, viewing videos that contained mistakes in front of 
other members of the team was seen as critical within both forms of VAD. In fact, it can be 
considered as a threat to psychological safety. To maintain psychologically safe conditions, 
the facilitators employed implicit and explicit strategies such as ensuring confidentiality and 
conducting the debriefing in a private environment (Kolbe et al., 2020). Furthermore, both 
participants and facilitators expressed the importance of balancing feedback. To balance the 
VAD, facilitators did not only show errors but also highlighted the positive actions that hap-
pened during the simulation. This was done to maintain motivation and to ensure psycho-
logical safety by avoiding overly harsh and one-sided feedback. Similar to the findings by 
Krogh et al. (2015), facilitators also noticed that VAD can easily impair the psychological 
safety of the participants. Although the facilitators were aware of the destructive capabili-
ties of VAD and used strategies to maintain psychologically safe conditions, they were not 
always successful. For instance, one facilitator reported that the constructive feedback given 
was perceived as a personal attack by the participant. We conclude that the efforts needed 
to ensure the psychological well-being of the participants seem to be especially important 
within VAD and breaches to psychological safety need to be recognised and responded to 
by the facilitators.

The role of the facilitator is similarly important during VD, as the acceptance of feedback 
is also dependent on the facilitators and their relationship with the participants. This is a 
critical finding, as subjective values such as the likeableness of the facilitator appear to have 
an impact on what and how much the participants take away from the debriefing. Moreover, 
without a video recording supporting the argument, participants might also easily dismiss 
significant feedback. With VAD, both facilitators and participants stated that the objectivity 
of the video improved the acceptance of feedback. These findings show that even though 
VAD might cause initial discomfort for the participants, it was perceived as a more objective 
learning experience of which they reported to have profited.

Future improvements and recommendations

Participants and facilitators highlighted various areas for improvement concerning VAD 
equipment and debriefing practices. Participants advocated for better audio quality and 
additional camera angles, especially within lower-tech VAD. Although high-tech VAD was 
superior in both aspects, it still had technical flaws and came with the drawback of increased 
intrusiveness and less comfort for the participants. Participants also noticed differences in 
the structure of the various debriefings and therefore wished for a standardised debriefing 
procedure.

Facilitators shared these impressions and expressed the desire for more intuitive and 
stable VAD systems that are also better suited for their simulation training. However, as the 
facilitators did not have much time to get acquainted with these systems, repeated usage 
and training with VAD technology might improve their experiences even without technical 
changes.
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In conclusion, even though high-tech VAD is generally preferred for its detailed and 
objective nature, lower-tech VAD and VD also have unique advantages. Future develop-
ments in high-tech VAD could try to incorporate the positive characteristics of low-tech 
VAD and VD. For instance, improving high-tech VAD might go along with balancing the 
sophistication and intrusiveness of the technical equipment to have both high-quality and 
natural footage of the participants. Moreover, as the facilitators play a key role in manag-
ing the VAD equipment as well as guiding the debriefing, special VAD training needs to be 
implemented to reduce cognitive demands and maximise the educational benefits of high-
tech VAD.

Limitations of the study

It has to be noted that even though the facilitators had a separate training day on which they 
received technical instructions on both VAD systems, they still had limited experience in 
the use of VAD at the start of our study. During data collection, they gained more experi-
ence which might have affected the findings to some extent. However, when it comes to 
the implementation of new technology at the workplace, the initial phase of adaptation is 
especially important for the acceptance and continuation of new technology. As the facilita-
tors perceived VAD as an added value, it is probable that they continue this endeavour and 
try out different approaches that are feasible for the simulation settings relevant to mountain 
rescue. These changes might also include a revision of the current debriefing practices or 
the adoption of a new debriefing model altogether. The facilitators had similar approaches to 
the structure, expectations, and goals of the debriefing due to their training and certification 
within the Bavarian mountain rescue organisation. However, the participants noticed differ-
ences in the practical implementation with the addition of the new VAD technology. This 
is a consequence of the flexibility the facilitators had in using the video recordings during 
VAD. Rather than having to cohere to a newly implemented, rigid, and possibly unfamiliar 
debriefing structure, the facilitators were given the option to use the video recordings in 
their debriefings as they considered the most beneficial. While these differences in the use 
of video recordings created distinct experiences for the participants, we believe that this 
approach aligns with the exploratory qualitative design of our study. However, future prac-
tice can be improved by standardising the implementation of video recordings within the 
debriefing, thus creating equal experiences for the participants.

By comparing the experiences of the participants within cases, the possibility of sequenc-
ing effects exists. To minimise sequencing effects, we varied the order of debriefing forms 
across participants. Additionally, we have checked our data and found no evidence of poten-
tial biases that might be related to the order of debriefings. This is also reflected in our 
results, which show a clear preference for high-tech VAD. The preference for high-tech 
VAD is not consistent with the logic of sequencing effects, as they would likely lead to 
a more even distribution of preferences, given that the participants started with different 
debriefing forms at the beginning of the simulation cycle.

Similarly, the simulation scenarios might have also affected our findings. To address this 
potential risk, we made sure that the scenarios were comparable and included similar tech-
nical, medical, and logistical challenges. Although these efforts were made, creating truly 
homogeneous experiences without using the same simulation scenario is not feasible and 
would possibly lead to other problems, such as practice effects.
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