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Abstract 

Background Simulation in healthcare attempts to create relevant representations of patient encounters. It pro-
vides experiential learning, bridging typical classroom activities and clinical practice. This study aims to investigate 
whether the principle of Peer-Assisted Learning can be used in simulation by letting simulation-experienced para-
medic students prepare, deliver, and debrief their own simulations, with minimal faculty assistance. This could be 
a way to support student learning by being involved in teaching, and it might at the same time optimise the cost-
effectiveness of simulation-based training.

Methods This observational non-inferiority study compared reflection levels between facilitator-led and student-
led simulation and debriefing, between scenario types, and compared the number of turns in which students are 
involved in both settings. Third-year Bachelor in Paramedic Science students’ debriefings were filmed and transcribed. 
The degree of reflection in students’ statements was rated according to a modified version of Fleck’s analytical frame-
work of reflection levels, assigning scores from lowest (R0 description) to highest (R4 critical reflection). Facilitator-led 
and student-led debriefings were compared using chi-square tests. Scenarios were also analysed according to type 
(paediatric emergencies and complex assessments) regardless of who led the simulation.

Results Ten facilitator-led and 12 student-led debriefings were analysed. Students gave 682 (49%) contributions 
in the facilitator-led debriefings, and 702 (51%) contributions in student-led debriefings. Comparison of reflection 
levels between facilitator-led and student-led debriefings was respectively: R0-level 32.7% vs 33.8%, R1-level 44.0% 
vs 44.3%, R2-level 14.7% vs 17.1%, R3-level 0.1% vs 1.3%, and R4-level 0.1% vs 0.1%. There were no statistically sig-
nificant differences in reflection levels between facilitator-led and student-led debriefings (p = 0.178). Comparing 
the reflection levels between the scenarios on “paediatric emergencies” and “complex assessments”, the results were 
respectively: R0-level 35.4% vs. 31.7%-level, R1-level 45.3% vs. 43.3%-level, R2-level 13.4% vs. 17.8%, R3-level 0.5% 
vs. 0.9%, and R4-level 0.0% vs. 0.3%. These differences were statistically significant (p = 0.010). No significant differ-
ences in engagement were found between debriefings led by a student or a facilitator, when measuring the number 
of turns in the conversations.

Conclusions Facilitator-led and student-led debriefings resulted in equivalent reflection levels amongst students. 
Student-led simulation is potentially a cost-effective supplement to regular simulation within a healthcare degree 
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program. Since complex scenarios provided higher reflection levels than paediatric, scenario design might influence 
reflection levels.

Keywords Debriefing, Education, Healthcare Simulation, Paramedic Student, Peer-Assisted Learning (PAL), Peer-
Assisted Simulation (PAS), Reflection

Introduction
Simulation in healthcare is a learning strategy that 
attempts to create a relevant, goal-oriented representa-
tion of a patient encounter, which allows learners to train 
a clinical situation and reflect thereupon. Role-playing, 
simulation tools (e.g. mannequins, special monitors), 
medical equipment and a mock environment may be 
used to achieve this [1]. Simulation allows educators to 
control the clinical situation and learning environment, 
according to participants’ learning needs and curricular 
requirements. Objectives can be to train practical proce-
dures, decision making, teamwork and other topics in a 
safe and reproducible manner [2]. The intent is to provide 
opportunities for learning that can be applied to patient 
care, creating a link between typical classroom activities 
and clinical practice [1, 3]. A key actor in this learning 
setting is the facilitator. This is a simulation-trained pro-
fessional who enables the simulation itself and guides the 
participants through the post-simulation reflective pro-
cess known as debriefing [4]. The debriefing is an essen-
tial element of experiential learning and can be defined 
as a “discussion between 2 or more individuals in which 
aspects of a performance are explored and analysed with 
the aim of gaining insights that impact the quality of 
future clinical practice” [5]. It is a structured conversa-
tion where the experiences are put into perspective and 
linked to prior knowledge. Experiential learning would 
be random if it was not for a debriefing [6, 7]. Simulation 
is a costly endeavour because the facilitator-student ratio 
is high, in addition to expenses of equipment, wear and 
tear, medical consumables and facilities [8, 9].

The idea of student-led simulation was founded on the 
principle of Peer Assisted Learning (PAL) where stu-
dents learn from other students [10]. Previous studies 
have shown students to be effective teachers [11]. PAL 
involves members of comparable social groups who are 
not trained teachers helping one another learn by teach-
ing each other. This could be colleagues, students at dif-
ferent academic year levels, or students within the same 
academic year level. There are many variations of PAL, 
which can be classified according to group sizes (one-
to-one, one-to-few or one-to-many), and the relation-
ship between the learners (peer-to-peer or peer-to-near 
peer) [10, 12, 13]. PAL is believed to be qualitatively 
different from teacher-led learning, with different ben-
efits and drawbacks. The benefits include increased 

comprehension and knowledge retention; improved 
non-technical skills and communication abilities; and 
improved self-direction and learning processes. Potential 
drawbacks can be insufficient time to prepare; uncertain-
ties regarding the extent of curriculum content covered; 
issues with group dynamics; varying learning paces 
amongst students; student anxiety; and the pooling of 
knowledge gaps when students of insufficient under-
standing teach each other [12–14].

In studies addressing facilitator and non-facilitator-led 
debriefing, some report superior effect when debriefing is 
led by a facilitator [15, 16], whilst others report no mean-
ingful difference [17–19]. However, studies are difficult 
to assess as nomenclature is heterogeneous and lacks 
clarity. For example are self-debriefing [16, 17], unfacili-
tated debriefing [15] and peer-led debriefing [16] used to 
describe non-facilitator-led debriefing. These terms do 
not distinguish if a dedicated peer is appointed to lead 
the debriefing whether debriefing is an open group pro-
cess, and further if this peer has an observatory or partic-
ipatory role in the scenario. Regardless of the ambiguity, 
some risks have been identified with non-facilitator-led 
debriefing, here defined as any debriefing approach not 
led by a trained facilitator. These are risks of the debrief-
ing primarily containing commonly known information 
and missing points which are only known by a few indi-
viduals [20, 21], and that a minority of team members 
might dominate the dialogue [15]. Benefits on the other 
hand are increased student engagement; promotion of 
leadership, communication skills, and confidence [22]; 
letting participants pace discussions according to needs; 
and to a larger extent letting students address self-per-
ceived issues [23].

Several studies have investigated PAL in simula-
tion within healthcare education. This article refers to 
the concept as student-led simulation. Studies report 
different practical approaches. Some let participants 
script their own scenarios [24, 25], some have fac-
ulty involvement and quality assurance in the script-
ing process [26], whilst others provide students with 
faculty-scripted scenarios [27, 28]. Another variation 
is students alternating between delivering simulations 
and debriefings to each other [24, 26, 27], and student 
groups doing simulation alone and then self-debrief 
[28]. There are also differences in same-cohort [26, 27] 
or mixed-cohort student groups [24, 28]. Common for 
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all identified studies is that participating students were 
towards the end of their education, and the use of a 
medium fidelity approach to simulation [24–28]. In this 
setting, fidelity refers to the degree of functional real-
ism the simulation mannequins and other simulation 
equipment can achieve [29]. Outcome measures were 
mostly student self-reporting with Likert scale ques-
tionnaires. In all these studies students either agreed or 
strongly agreed that PAL in simulation improved learn-
ing, was a positive learning experience, and increased 
self-confidence [24, 26–28]. One study reported that 
writing scenarios was educationally valuable [24]. A 
limitation is that no study reported to what extent this 
translated to actual learning, behavioural changes, or 
improved clinical outcomes. So far, no study has dem-
onstrated an association between students positive 
self-reporting on the reaction level with higher-level 
outcome measures like learning, behavioural change or 
clinical outcome [30]. These studies do however show 
positive indication of using PAL in simulation, and this 
warrants further investigation into this approach.

Reflection is to look backward at a past event and ana-
lyse it with the intent of learning to improve future prac-
tice [31–34]. Donald Schön linked the ability to reflect 
on experiences to professional competence. In his view, 
scientific knowledge’s technical rationality is alone insuf-
ficient to meet the indeterminate reality of professional 
practice. Professionals also need the artistry to apply 
knowledge to the practical real world, and this artistry is 
developed through reflecting on experience [35]. Hence, 
the ability to reflect on practice might be a useful indi-
cator of professional competence. Debriefing relates to 
reflection as it is the arena where participants do their 
reflective work. In a sensemaking process, the simulation 
experience is recontextualised through storytelling, per-
spective sharing, evaluation, and discussion. This leads to 
a new understanding of future roles and clinical under-
standing [36]. Although it is the participants who do the 
reflective work, one study demonstrated that debrief-
ers can trigger this through certain questions [37], while 
another study was not able to make a strong link between 
the reflections shown and questions asked [38].

Debriefing is a complex social practice and many differ-
ent angles could be used to investigate it [39, 40], includ-
ing for example, psychological safety [41, 42], interaction 
patterns [43, 44], learning processes [45], or of the roles 
involved [46].

Besides the pedagogical benefits, student-led simu-
lations are potentially more cost-effective, as a lower 
number of faculty is required to produce a simulation 
of sufficient quality. While it would be problematic to 
implement such an approach to save money, reducing 
the cost of simulation-based training would allow it to be 

more widespread. If the learning outcome would be still 
good enough, this might be a win-win situation.

Because of the aforementioned potential benefits of 
student-led simulation-based learning, this study aimed 
to narrowly investigate whether students could prepare 
and deliver healthcare simulation, with learning out-
comes grounded in a university degree program. This 
was investigated by evaluating student’s level of reflec-
tion as demonstrated by their contributions in simula-
tion debriefings. The hypothesis was that student-led 
simulation would achieve equivalent reflection levels in 
debriefings when compared to facilitator-led simulation. 
This was based on our own experiences with student-led 
simulations, where we observed students discuss with 
each other and where we frequently saw deep-going 
reflections. Also, as we unfolded above, literature on PAL 
and research on learning in peer groups support this 
assumption [19, 47–50]. A secondary aim was to inves-
tigate whether the type of scenario affected students’ 
reflection levels in debriefings. The hypothesis was that 
students would achieve equivalent levels of reflection in 
debriefings, regardless of simulation scenario type. Addi-
tionally, we wished to investigate the extent to which stu-
dents’ contributions in the debriefing conversation were 
affected depending on whether they were led by a facili-
tator or a peer student.

Methods
This is an observational non-inferiority study [51] com-
paring reflection levels between facilitator-led and stu-
dent-led simulation and debriefing, between scenario 
types, and comparing the number of turns in which stu-
dents are involved in both conditions.

Study context
The study was performed at Oslo Metropolitan Univer-
sity (OsloMet) in conjunction with regular simulation 
activities at the bachelor program in Paramedic Science. 
The program utilises simulation extensively with groups 
of 5–7 students simulating a scenario, and for this, 
every group requires one facilitator. The faculty wished 
to increase simulation activity but resource constraints 
required experimentation with alternative approaches. 
As facility and equipment incur fixed costs, while staff 
is considered a variable cost, options for reducing staff 
presence were investigated. This led to the novel concept 
of student-led simulation where students wrote their own 
scenario scripts, and then facilitated the simulation and 
debriefing for some of their fellow students, thus, reduc-
ing the need for staff. Today student-led simulation is 
routinely arranged towards the end of the 3rd, 4th, and 
5th semesters. Simulation is an obligatory learning activ-
ity, consequently, students have to participate in order to 
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pass the course. Since students have to both provide and 
participate in simulation, they may also be motivated by 
reciprocity towards their fellow students to arrange valu-
able simulation experiences. Students are given selected 
topics from the curriculum to expose them to key con-
cepts throughout the simulation day when rotating 
between scenarios.

The study population was 45 third-year paramedic 
students (23 female, and 22 male; median age 23 years, 
range 21 to 34 years), and the team of 25 clinically active 
paramedic facilitators who hold part-time employment 
at the program. Facilitators had all previously completed 
a 3-day course on how to facilitate simulations and had 
between 1- and 4-year experience as facilitators. For 
debriefing, facilitators are taught to use the Steinwachs 
model which consists of setting the scene, a descriptive 
phase, an analytical phase, and an application phase [52]. 
A group of faculty members standardises and curates the 
scenarios that facilitators provide, including a debriefing 
guide. Of the 170 scenarios delivered by facilitators in the 
study period, ten were conveniently sampled and their 
debriefings filmed. This comprised eight different facili-
tators and four different scenario scripts. As we wanted 
to compare types of scenarios, we selected two scenarios 
from the paediatric simulation day (1 and 2 in Table 1), 
and two from the complex assessments´ simulation day 
(3 and 4 in Table 1). The paediatric scenarios were about 
life-threatening medical conditions. The complex assess-
ment scenarios were about vulnerable and/or multimor-
bid patients with compound issues of a medical, legal, 

ethical, social, and/or practical nature. See Fig.  1 for 
organisation of facilitator-led simulation.

For student-led simulation, the cohort was divided into 
12 groups of about four students. Six groups delivered 
simulation on the first day, whilst the other half partici-
pated in their fellow students’ scenarios. On the second 
day, the roles were reversed. Student groups would rotate 
every hour between simulation rooms and get to experi-
ence all six scenarios. See Fig. 2 for organisation of stu-
dent-led simulation.

In preparation, the groups wrote the scenario scripts 
themselves, and for this, they were assigned a unique 
topic from the syllabus 3 weeks prior. Defining learning 
objectives and content within the assigned topic was at 
the students’ discretion. A scenario script template was 
provided to the students which some groups used, oth-
ers not. The students’ scenarios were not reviewed by 
the faculty. Four different student scenario topics were 
selected to match those delivered by facilitators. Two of 
these scenarios could be categorised as paediatric sce-
narios (5 and 6 in Table 1), and two could be categorised 
as complex assessments’ scenarios (7 and 8 in Table  1). 
Twelve debriefings from six different groups were filmed 
during the 2 days of student-led simulation.

Data collection and preparation
Video cameras were placed with a good view of the 
debriefing area clearly showing all debriefing partici-
pants. This was chosen over sound-only recording, as 
it was believed the video would aid in distinguishing 

Table 1 Scenario overview with topic and learning focus

Facilitator-led

1 Child with septic shock
Assessment, decision making and management of child with septic shock.

2 Child with hypoglycaemia
Assessment, decision making and management of the child with hypoglycaemia.

3 Nursing home resident with complex needs
Scenario with frail, multi-morbid nursing home patient with uncertain end-of-life situation, and concomitant hypoglycaemia.

4 Frail geriatric patient refusing help after fall
Scenario with a frail and alcoholic patient with frequent falls. Uncertainty surrounding coping of activities of daily life and mental 
capacity.

Student-led

5 Reduced level of consciousness in children
Scenario related to a child with a reduced level of consciousness. The focus should include assessment, management, and communi-
cation with parents.

6 Difficulty of breathing in children
Scenario related to a child with difficulty of breathing. The focus should include assessment, management, and communication 
with parents.

7 Vulnerable patient group
Scenario related to a vulnerable patient group. The focus could include practical, communicative, medical and/or ethical dilemmas.

8 Geriatric patient with complex needs
Focus could include frailty, polypharmacy, ethical dilemmas, cooperation with other health care professionals and/or triage to health- 
and social care service.
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speakers during transcription. Those facilitating the 
scenario, either paramedic facilitator or students, were 
responsible for starting and stopping the recordings. 

Transcription was done by an external agency, but the 
material was also reviewed by the authors.

Fig. 1 Organisation of facilitator-led simulation days

Fig. 2 Organisation of student-led simulation days
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Analysis
For the analysis, an adapted version of Fleck’s frame-
work [53] for assessing the level of reflection in 
statements was used (Table  2). This framework was 
originally developed for teacher students to reflect 
upon pictures from their classroom performance 
and has later been modified for simulation debriefing 

purposes [54]. In the transcription, each participant’s 
turn in a dialogue was considered a unit of analy-
sis. Each turn received one rating, and when multiple 
reflection levels were evident within a turn, only the 
highest was selected. See Table 3 for examples.

Analysis was done in a five-step process, as illustrated 
in Fig.  3. In step 1, all transcripts were rated by the 

Table 2 Reflective framework with adaptions as used here [53, 54]

a Additions suggested by Kihlgren et al.
b Addition or adjustment used in this study

Definition Features

R0 Description
“A description or statement about events without further elaboration 
or explanation.”

- Non-reflective
- Descriptive
- Clarifying
- No reasons or justifications given
- Short utterances such as “yes, it was”a

- Evaluation without  explanationb

R1 Descriptive reflection
“Description including justification or reasons for action, but in a repor-
tive or descriptive way. No alternate explanations explored, limited 
analysis and no change of perspective.”

- Descriptive with explanation
- Evaluation with  explanationb

- Reasons and justifications for actions, choices, or interpretations b

- Explanations or ideas that are already possessed
- Explaining or referencing guidelines and practices known beforehand 
by the  participanta

- Suggestion for change
- Probing answer b

R2 Dialogic reflection
“A different level of thinking about. Looking for relationships 
between pieces of experience, evidence of cycles of interpreting 
and questioning, consideration of different explanations, hypothesis 
and other points of view.”

- Questioning assumptions
- Referencing to experiences
- Relating experience to theoretical concepts
- Interpreting and hypothesising
- Considering or suggesting different explanations or alternatives b

- Considering implications of observations, interpretations, and sugges-
tions
- Generalising from experience
- Probing question with explanation b

- Probing answer with explanation b

R3 Transformative reflection
“Revisiting an event with the intent to re-organise and do something 
differently. Asking fundamental questions and challenging personal 
assumptions leading to a change in practice.”

- Fundamental questioning of assumptions and motivations
- Fundamental change of perspective

R4 Critical reflection
“Where social and ethical issues are taken into consideration. Generally 
considering the (much wider) picture.”

- Ethical
- Political
- Relating to society, culture and the world as a whole

Table 3 Example of coding

Debriefing 21. Translation to English provided by authors

Turn Speaker Turn content Identified features Rating

36 Student 2 We should have auscultated when he became dyspnoeic - Suggestion for change R1: Reflective description

37 Student 1 Yes! We should have jumped straight to assessment, and revealed that… - Suggestion for change R1: Reflective description

38 Student 2 But we attached the pulse oximeter and saturations did not fall. - Descriptive
- Clarifying

R0: Description

39 Student 3 Saturations didn´t change. - Descriptive
- Clarifying

R0: Description

40 Facilitator There is nothing wrong in stopping and re-assessing – Not rated

41 Student 2 But we did not have any significant findings either. That is why we 
stepped back and checked saturations, noted he was breathing heavier, 
and we adjust oxygen flow.

- Explains or justifies actions R1: Reflective description
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primary reviewer (C.R.C.). The rating was done by find-
ing reflective features within each conversation turn. A 
reflective feature is one of multiple attributes associated 
with a level of reflection. When finding such a feature, 
the turn was rated with the associated level of reflec-
tion. An example of the coding process is presented in 
Table  3. In step 2, 20% of transcripts were rated by a 
secondary reviewer (J.V.A.), and discrepancy in assess-
ment was discussed and agreed upon. This acted as a 
calibration of the primary reviewer. Additional fea-
tures were discovered in the process, and other features 
needed modification to precisely capture the variations 
of reflection. Step 3 consisted of additional modifica-
tions to the framework, as indicated by ** in Table  2. 

In step 4, all transcripts were re-rated by the primary 
reviewer to account for the changes made to the frame-
work. Lastly in step 5, all turns receiving rating R3 and 
R4 were individually discussed between both reviewers 
to prevent false high ratings.

Occasionally participants would ask questions of which 
they truly did not know the answer. For example, a ques-
tion of factual nature like the correct treatment for a spe-
cific condition. These were designated true questions, to 
not confuse with statements which had the characteris-
tics of a probing question with explanation (a feature of 
the R2-level of reflection). Probing questions are con-
cealed statements or claims. The reflective framework 
was made for utterances, not questions. True questions 
were therefore omitted from the analysis.

Significance testing was done using chi-square test of 
independence with the Social Science Statistics Calcu-
lator [55]. This is an appropriate test for non-paramet-
ric data in a 2 × 2 table when variables are categorical, 
groups are seen as independent single entities, cells are 
mutually exclusive, and the expected frequency is not 
less than five [56]. The data meets these assumptions. To 
allow for significance testing of reflection levels between 
groups in a 2 × 2 table, the reflection levels were classi-
fied as either low or high. R0–R1 were classified as low 
level, and R2–R4 as high level of reflection. This was 
based on the findings of Kihlgren et al. who found only 
10% of their debriefing contributions to be at R2-level, 
and none at R3 or R4 [54].

Lauritzen et  al. have been concerned about whether 
certain scenario types were more prone to evoke higher 
reflection levels than others [57]. The scenarios in this 
study could be categorised as either critically sick chil-
dren (paediatric scenarios), or complex assessment 
scenarios relating to situations with vulnerable and/or 
multimorbid patients with compound issues of a medi-
cal, legal, ethical, social, and/or practical nature (com-
plex scenarios). This categorisation allowed for a separate 
analysis to test Lauritzen’s ideas.

Ethical considerations
Written informed consent was obtained from all students 
and facilitators. As the investigators are lecturers at the 
same department, which might imply an asymmetrical 
relationship towards the participants, particular care was 
taken to create a positive atmosphere so it would be eas-
ier for participants to decline participation. The study has 
been approved by the Norwegian Centre for Research 
Data (NSD) no. 425765 and the local data protection 
officer at OsloMet. According to Norwegian legislation, 
the study is not eligible for review by the regional eth-
ics committee as it is a non-clinical study and contains 

Fig. 3 Stepwise approach to data analysis
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neither patient nor biomedical data [58, 59]. The study 
is in accordance with the reporting template for health 
care simulation research which are extensions to the 
CONSORT and STROBE statements [60]. The complete 
report is available in the Appendix 1.

Results
A total of 22 debriefings were analysed. Of these, 10 
were led by a facilitator and 12 were led by a student. 
The median length of debriefings led by facilitators 
was 18.0 min (ranging from 10.5 to 22.3 min) and for 
debriefings led by students 14.9 min (ranging from 8.1 
to 26 min). An overview of the debriefings is presented 
in Table 4. The time allocated for simulation including 
the debriefing was for the most part 45 min. However, 
about half of the facilitator-led simulations were allo-
cated 60 min. Consequently, it is difficult to compare 
the length of debriefings because available time differed 
between simulations.

A secondary reviewer rated 20% of the content in terms 
of reflection levels, and inter-rater reliability was calcu-
lated to be 0.67 which is considered fair to good agree-
ment [61].

All contributions in the debriefings made by the stu-
dents were rated for their level of reflection. Neither 
contributions by facilitators nor student facilitators were 
rated. A total of 1384 turns were rated, of these 682 (49%) 
were in facilitator-led debriefings and 702 (51%) in stu-
dent-led debriefings. Results are presented in Table 5.

To test the hypothesis that student-led simulation 
achieved equivalent reflection levels in debriefings as 
facilitator-led simulation, results were grouped in a 2 × 2 
table (Table 6). The Chi-square test showed that the dif-
ference in reflection level between facilitator-led and stu-
dent-led simulation was not significant with a p value of > 
0.05 (χ2 (df = 1, N = 1303) = 1.81, p = 0.178).

When organising scenarios according to type, we got 
11 paediatric scenarios with a total of 509 (42.7%) turns, 
and 11 complex scenarios with a total of 793 (57.3%) 
turns. There were facilitator-led and student-led simula-
tions in both groups. Results are presented in Table 7.

To test the hypothesis that students would achieve 
equivalent levels of reflection regardless of the type of 
scenario, the scenarios categorised as paediatric and 
complex were grouped in a 2 × 2 table (Table 8). The chi-
square test showed significant differences in reflection 

Table 4 Overview of debriefings

Facilitator-led Student-led

Debriefings subject for analysis 10 12

Median length of debriefing 18.0 min 14.9 min

Range length of debriefing 10.5 to 22.3 min 8.1 to 26.0 min

Table 5 Distribution of reflection in facilitator-led and student-
led debriefings

Facilitator-led Student-led

% n % n

R0 description 32.7 223 33.8 237

R1 reflective description 44.0 300 44.3 311

R2 dialogical reflection 14.7 100 17.1 120

R3 transformative reflection 0.1 1 1.3 9

R4 critical reflection 0.1 1 0.1 1

Questions 8.4 57 3.4 24

Total 100.0 682 100.0 702

Table 6 Distribution of reflection grouped in a 2 × 2 table for 
facilitator-led and student-led debriefing

Level of reflection Facilitator-led Student-led

% n % n

R0–R1 83.7 523 80.8 548

R2–R4 16.3 102 19.2 130

Table 7 Distribution of reflection in debriefings in paediatric 
and complex scenarios

Paediatric 
scenarios

Complex 
scenarios

% n % n

R0 description 35.4 209 31.6 251

R1 reflective description 45.3 268 43.3 343

R2 dialogical reflection 13.4 79 17.8 141

R3 transformative reflection 0.5 3 0.9 7

R4 critical reflection 0.0 0 0.3 2

Questions 5.4 32 6.2 49

Total 100.0 591 100.0 793

Table 8 Distribution of reflection grouped in a 2 × 2 table for 
paediatric and complex scenarios

Level of reflection Paediatric scenarios Complex 
scenarios

% n % n

R0–R1 85.3 477 79.8 594

R2–R4 14.7 82 20.2 150
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levels between paediatric and complex scenarios with a 
p value of < 0.05 (χ2 (df = 1, N = 1303) = 6.58, p = 0.010).

As a debriefing is a conversation between the facilitator 
and the simulation participants (the students), their turns 
in the conversation were counted. During facilitator-led 
debriefings, the students had on average 62.7% (range 
50–77.6%) of the turns to speak. For debriefings led by 
students, the participating students had 60.6% (range 
53.0–76.6%) of the turns to speak. No significant differ-
ences were found between the amount of turns to speak 
when comparing facilitator-led with student-led debrief-
ing using a chi-square test with a p value of > 0.05 (χ2 (df 
= 1, N = 2246) = 1.12, p = 0.290). Results are presented 
in Table 9.

The relationship between the length of turns and reflec-
tion levels was assessed (Table 10). With the exception of 
R4 critical reflection, there seemed to be a pattern where 
increasing lengths of turns are related to a higher level of 
reflection.

Discussion
This study found no statistically significant differences in 
reflection levels between facilitator-led and student-led 
debriefing. On the other hand, differences were found 
when comparing paediatric to complex scenarios. Com-
plex scenarios had significantly higher reflection levels 
in the debriefing than paediatric scenarios. The degree of 
student participation in the debriefing were found to be 
comparable in facilitator-led and student-led groups.

Student-led simulation
A possible explanation for the comparable reflection 
levels between groups is that paramedic students have 
developed their ability to arrange and debrief simula-
tions through gradually increased participation in sim-
ulation activities, a learning process described by Lave 
and Wenger [14, 62]. Therefore student-led simulation 
is probably appropriate for simulation-experienced 
students. This assumption is echoed by an explora-
tive qualitative study on student-led simulation by 
final-year nursing students. The study identified three 
success criteria: That students were familiar with simu-
lation, had sufficient content knowledge beforehand, 
and were in an emotionally safe learning environment 
[25]. Other studies have demonstrated that anxiety 
with PAL is prevalent amongst undergraduate students, 
whilst postgraduate students embrace it [12]. Thus, stu-
dent seniority might affect anxiety related to PAL. It 
seems like sufficient simulation experience, sufficient 
content knowledge, a safe learning environment, and 
student seniority may be key elements for student-led 
simulation.

It is unclear what triggers reflection in student-
led debriefing. Previous studies have mixed results 
between debriefers questioning and the reflection lev-
els they elicit in responses [37, 38]. This study was not 
designed to categorise debriefers’ questions and match-
ing these with reflections in responses, understand if or 
how debriefing content is related to expected learning 
outcomes, or provide insight into peer dynamics. Our 
study helps to establish that student-led debriefings can 
trigger deep-going reflections, but shed little light on 
how they actually do that—what kind of interactions 
are used to which effect. Our study establishes the set-
ting as one in which further studies can explore such 
interactions in more detail without risking low-quality 
teaching. A study on eight-grade school children has 
previously demonstrated a higher level of reasoning 
and better explanations when discussions were guided 
by teachers compared to group discussions without 
teacher influence [50]. Although not generalisable to 
university students, it indicates that discourse pat-
terns might be of a different nature in different con-
texts. A possibility is that students who facilitate the 
debriefing better understand fellow students’ perspec-
tives and challenges, and therefore manage to focus 
the discussion on the pertinent parts and in this way 
engage in deep discussions. Taking into consideration 
that content knowledge possibly is a pre-requisite for 
student-led activities, it might be that students just 
stick to talking about things they already are knowl-
edgeable about, while disregarding things they do not 
know much about [20, 21]. As debriefing is a complex 

Table 9 Distribution of turns to speak based on the number of 
turns in a debriefing

Facilitator-led Student-led

% n % n

Facilitator turns 37.3 405 39.4 457

Student turns 62.7 682 60.6 702

Table 10 Length of turns

Turns (n) Median 
number of 
words

R0 description 460 6

R1 reflective description 611 20

R2 dialogical reflection 220 43

R3 transformative reflection 10 66

R4 critical reflection 2 58

Questions 57 6

Facilitators turn 862 12
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social practice, also debriefers’ actions are an integral 
part of the debriefing—for example their non-verbal 
interaction with the students. Our study, again, lays 
the ground for such research, as it established student-
led debriefings as a learning setting that is valuable for 
students and therefore can be used to explore interac-
tion- and discourse patterns in student-led debriefing 
without providing low quality teaching.

Impact of scenario design on reflection levels
Kihlgren et  al. were the first to use Fleck’s reflective 
framework to analyse debriefings following simulation 
[54]. Like our findings, they found overall little reflec-
tion at higher levels. Direct comparison with our mate-
rial is not possible as they only analysed selected parts 
of the debriefing, whilst our study analysed the debrief-
ing in its entirety. In addition, as shown in Table  2, the 
reflective framework has undergone additional changes 
since its use. They question whether there are features 
in the scenario design itself that trigger higher reflection 
levels [54]. Their scenarios involved emergency medi-
cal situations (anaphylaxis and septic shock), and they 
questioned if those scenarios were of an instrumental 
character where learning goals were associated with R1- 
and R2-reflection levels [54]. As mentioned previously, 
also Lauritzen has wondered if some types of scenarios 
are more likely than others to elicit higher reflection 
levels [57]. It is uncertain what explains the overall low 
reflection levels. It might be related to scenario design 
not triggering reflection, that the overall topic is of a too 
instrumental character to evoke reflection, that the diffi-
culty level is not high enough, or a combination of multi-
ple factors.

Our study consists of scenarios that could thematically 
be split in two. On the one hand, paediatric emergency 
medical cases (paediatric scenarios), with situations like 
breathing problems, sepsis, or anaphylaxis. On the other, 
cases consist of situations in vulnerable and/or multimor-
bid patients with compound issues of a medical, legal, 
ethical, social, and/or practical nature (complex sce-
narios). We believed that the paediatric scenarios could 
be of similar instrumental nature, with clearer advice 
found in medical literature, as those in Kihlgren et  al.’s 
study. In contrast, we believed that the complex scenar-
ios could possibly carry features in the swampy zones of 
professional practice [35], and therefore possibly trig-
ger more higher reflection levels. When assessing for 
this, statistically significant differences were discovered. 
Complex scenarios achieved more higher-level reflec-
tions and proportionally less lower-level reflections, than 
the paediatric scenarios. The research seems to support 
Kihlgren et  al.’s and Lauritzen et  al.’s thoughts that sce-
nario features may play a role in eliciting higher reflection 

levels [54, 57]. Further research addressing the relation-
ship between dilemmas within scenarios and reflection 
levels in debriefing would be useful to clarify this.

Student participation in debriefing
A previous study has reported higher self-reported 
short-term learning outcomes in debriefings in relation 
to increased interaction between participants, and lower 
self-reported learning outcomes when interaction was 
mostly between debriefer and individual participants 
[44]. If the degree of participation is associated with 
increased perceived learning, then what promotes or dis-
courages participation is worthwhile to investigate. We 
assumed the presence of an asymmetrical relationship 
between professional facilitators and students [12, 63, 
64]. Furthermore, we postulated this asymmetry could 
lead the facilitator to dominate the talking time in the 
debriefing, thus reducing the left-over time for students 
to voice their thoughts [65]. The power-imbalance could 
potentially also affect students’ willingness to contrib-
ute to the conversation [64, 66, 67]. It could for example 
be that a greater proportion of what is said lies with the 
facilitator and with very verbal students, while less out-
spoken students are more hesitant to speak and there-
fore contribute less to the debriefing. By removing the 
dominant presence of a professional facilitator, students 
might feel less restricted and therefore contribute more 
to the debriefing. We believed this would be measurable 
by counting the students’ contribution to debriefings and 
doing a comparison between facilitator-led and student-
led debriefing. If simulation participants speak more 
often in one of the groups, it may be a sign that they 
more easily get the floor to speak. However, this inves-
tigation failed to find any significant differences in the 
amount of turns to speak by students who participated 
in the simulation, regardless of whether the debriefing 
was led by a facilitator or a student. It should be noted 
that group composition affects our understanding of the 
results. In facilitator-led simulations, there was one facili-
tator and six students. In student-led simulations, there 
were three facilitating students and three participating 
students. Hence, in facilitator-led simulations, 62.7% of 
the turns came from six students. On the other hand, in 
student-led simulations, 60.6% of the turns came from 
only three students. Another area of exploration could 
be whether teacher presence affects various students dif-
ferently. Maybe outspoken students are vocal regardless 
of the facilitator presence, and less outspoken students 
speak more freely in the absence of an authority figure 
[10]. Mapping speakers in a sociogram could possibly be 
another approach to investigate this [44, 68, 69]. Unfor-
tunately, this was outside the remits of this research pro-
ject. Since increased interaction seems to be associated 
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with increased perceived learning [44], this warrants fur-
ther exploration in student-led simulation.

Cost considerations
We have worked along two lines of argument on student-
led simulation. So far we have discussed the first, on the 
pedagogical value of student-led simulation. The second 
line of argument concerns costs. A full economic analy-
sis is beyond the scope of this article; however, we wish 
in simple terms to shed light on this with our model as 
an example. We also acknowledge that the calculation of 
cost-saving can differ between institutions. In our centre, 
2 days of student-led simulations resulted in 72 simula-
tions. This requires six working days: One facilitator for 
2 days to prepare students for the event, and two facilita-
tors on site for the 2 days of simulation. The same amount 
of simulations run by facilitators would have required 12 
working days: four facilitators over 3 days of simulations. 
This is a substantial saving in terms of work hours. Addi-
tional savings might be materialised when the students 
later want to become simulation faculty themselves. They 
already would have simulation facilitator experience and 
could thus be trained more quickly than if they had no 
experience. Involving students in the operation of a simu-
lation centre has many benefits that our group has dis-
cussed in a previous paper [70], including for example 
finding future faculty, networking, research, operators, 
and more.

Limitations
This study has been limited to investigating levels of 
reflection in facilitator-led and student-led simulations. 
However, as mentioned in the introduction, debrief-
ing consists of other aspects like the debriefing process, 
quality and appropriateness of content discussed, and 
psychological safety amongst participants to name but 
a few examples. Applying student-led debriefings has an 
impact on and will be impacted by the whole simulation 
setting [46]. It needs to be prepared on an organisational 
(curricular), team-based (the simulation center), and 
individual (facilitators and students) level. It is reason-
able to assume learning also has taken place for students 
organising simulation, as teaching others is a great way of 
learning [25, 49, 71, 72]. Having to construct their own 
scenarios and seen multiple solutions with debriefings to 
the same scenario, they have likely developed a greater 
understanding of their topic. Only students undergoing 
simulation have been the focus of this investigation, and 
future studies should address the learning of the students 
providing simulation. There seems to be a lot of creativ-
ity, joy, and learning that comes to light through scenar-
ios created by students. There might also be downsides 
like performance pressure for students facilitating and for 

students participating in simulation. All of this has not 
been captured in this work. An avenue for further explo-
ration is the potential association with self-organised 
simulation and gained competency in simulation facilita-
tion, and importantly if this could lead to increased simu-
lation activity throughout a career.

A limitation of this study is the lack of randomisation 
and use of a control group, which makes it more prone 
to bias and confounders, and no causal relationship can 
be established [73]. Another limitation is that although 
the facilitator-led and student-led simulations had the 
same topics and characteristics, the actual scenarios were 
different. The paediatric scenarios were all about medi-
cal emergencies but in facilitator-led simulations, they 
were about septic shock and hypoglycaemia, whilst in 
the student-led they were about the difficulty in breath-
ing and reduced consciousness. The same applied to the 
complex scenarios, which were all related to vulnerable 
and/or multimorbid patients, but their actual conditions 
and complicated needs differed. Further, it was not pos-
sible to blind reviewers to whether the debrief was led 
by a facilitator or a student, as the transcription car-
ried clear evidence of what kind of simulation had taken 
place. Data collection was done overtly, and participants 
themselves initiated and stopped recordings. This could 
have contributed to a Hawthorne effect [74] influencing 
behaviours like willingness to share thoughts about own 
mistakes or perceived own inadequacies. This should 
not negate the ability to compare groups, as this would 
presumably affect both groups equally. These results can 
only be applied to simulation-experienced paramedic stu-
dents at OsloMet. Generalisation to other contexts or to 
simulation-naïve students should be done with caution.

The ability of the framework to capture actual reflec-
tion, and thus the validity of the results, can be ques-
tioned. According to Fleck, any tool measuring reflection 
measures only what is overt, and not what is in the 
person’s mind [53]. For example, all kinds of non-ver-
bal reflections—diffuse and yet clear feelings, are not 
captured.

An instrument like the one in this study should pro-
duce comparable results, regardless of who uses it. Inter-
rater reliability was calculated to be 0.67 for 20% of the 
dataset. This is accepted to be fair to good agreement 
between reviewers [61]. Increased reliability has been 
attempted to achieve by calibrating the primary reviewer 
with feedback from the secondary reviewer. Two inde-
pendent raters for the whole dataset were outside the 
resource possibility of this study. Furthermore, to prevent 
false high ratings, all R3- and R4-level ratings received an 
additional joint review by both reviewers.
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Conclusions
This study has shown that simulation-experienced para-
medic students can lead debriefings with comparable 
reflection levels as trained and experienced paramedic 
facilitators. As the students’ debriefing are the results of 
their self-arranged simulations, it is reasonable to assume 
simulation-experienced students also can plan and 
deliver simulation events on their own. These results are 
important as they offer an additional approach to simu-
lation in healthcare education. Student-led simulation 
offers the benefit of PAL. It may also require less teacher 
resources reducing the costs of running simulations. This 
could lead to increased simulation frequency, and using 
available simulation facilities in a more efficient way. Fur-
thermore, this research has found that scenario design 
might influence reflection levels in the debriefing. More 
research is needed to explore which features within sce-
nario design trigger higher reflection levels. Lastly, we 
did not find that facilitator presence impacted the degree 
of student participation in the debriefing sessions. This 
study adds to the repository of studies looking into reflec-
tion levels in debriefing following simulation events.
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