
Clinical Simulation in Nursing ( 2021 ) 58 , 27- 32 

Healthcare Simulation Standards of Best Practice TM 
The Debrie!ng Process 
INACSL Standards Committee, Sharon Decker, PhD, RN, FSSH, ANEF, 
FAAN, Guillaume Alinier, PhD, PgCert, MPhys, SFHEA, NTF, 
Scott B. Crawford, MD, FACEP, FSSH, CHSOS, Randy M. Gordon, DNP, 
FNP-BC, CNE, Deborah Jenkins, MSN, RN, NPD-BC, CCRN-K, 
Cheryl Wilson, DNP, APRN, ANP-BC, FNP-BC, CNE, CHSE 

KEYWORDS 
cognitive reframing ; 
conscious consideration ; 
debriefing ; 
debriefing process ; 
feedback ; 
guided reflection ; 
simulation-based 
experience 

Cite this article: 
INACSL Standards Committee, Decker, S., Alinier, G., Crawford, S.B., Gordon, R.M., & Wilson, C. (2021, 
September). Healthcare Simulation Standards of Best Practice TM The Debrie!ng Process. Clinical Simu- 
lation in Nursing , 58, 27-32. https://doi.org/10.1016/j.ecns.2021.08.011 . 
© 2021 Published by Elsevier Inc. on behalf of International Nursing Association for Clinical 
Simulation and Learning. 

As the science of simulation continues to evolve, so does the need for additions and revisions to the Healthcare 
Simulation Standards of Best Practice TM . Therefore, the Healthcare Simulation Standards of Best Practice TM are 
living documents. 

Standard 
All simulation-based educational (SBE) activities must in- 
clude a planned debriefing process. This debriefing pro- 
cess may include any of the activities of feedback, de- 
briefing, and/or guided reflection. This facilitated process 
is accomplished using multiple techniques and must be 
based on theoretical frameworks and/or evidence-based 
concepts. The debriefing process needs to be adaptable to 
all simulation-based modalities. In this standard, the term 
“process” refers to feedback, debriefing, and/or guided re- 
flection except when indicated. 

The process aims to identify and resolve gaps in knowl- 
edge, skills, attitudes, and communication related to the in- 
dividual, team, and/or system. The goal of the debriefing 

process is to assist in the development of insights, improve 
future performance, and promote the transfer and integra- 
tion of learning to practice. Although the planned session 
for implementing the debriefing process should not be an 
additional lecture opportunity„ much learning occurs dur- 
ing this time. 
Background 
Learning is dependent on the integration of experience and 
conscious consideration or reflection of the activity. Con- 
scious reflection, the self-monitoring or insightfulness that 
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occurs within or after an SBE, allows learners the opportu- 
nity to identify knowledge gaps and understand contradic- 
tions between one’s vision or actions and actual practice 1-4 . 
Conscious reflection assists an individual in developing in- 
sights by connecting thoughts, beliefs, and action 2 , 5-9 . The 
debriefing process of an SBE activity can be integrated at 
designated points (debriefing-on-demand) and/or as a post- 
scenario activity. 

The debriefing process includes three different strategies 
or techniques (feedback, debriefing, and/or guided reflec- 
tion). It is important to note that no particular strategy 
or technique is necessarily preferential and more than one 
may be implemented. The type or combination of tech- 
niques (blended approach) selected depends on the level 
or type of learner, desired learning, and/or evaluation out- 
comes of the simulation-based experience 10-12 . 
• Feedback is a unidirectional process where “information 

[is] transferred between learner, facilitator, simulator, or 
peer(s) with the intention of improving the understand- 
ing of concepts or aspects of performance.” (p. 18) 1 . 
Feedback can be delivered by a facilitator, a techno- 
logical device, a computer, a standardized patient (or a 
simulated person), or by other learners as long as it is 
part of the learning process 1 , 13 , 14 . 
• Debriefing is a bidirectional, “formal, collaborative, re- 

flective process within the simulation learning activ- 
ity” (p. 14) 1 . The debriefing encourages learners’ reflec- 
tive thinking and can be integrated at designated points 
within an SBE activity or as a post-scenario activity. A 
debriefing session can be divided into several phases. 
During the description phase, learners are reminded of 
the objectives of the simulation and purpose of the de- 
briefing. The reaction/defuse phase allows learners to 
explore their reactions to the experience. During the 
analysis/discovery phase, the facilitator assists the learn- 
ers’ exploration into the experiences, facilitates under- 
standing of material, and helps identify knowledge gaps. 
The summary/application phase provides an opportunity 
to recap the experience, identify insights, and allows ex- 
ploration of how the knowledge, skills, and attitudes of 
the experience could be transferred to the actual patient 
care environment 15 , 16 . 
• Guided reflection is a process by which facilitators en- 

courage learners to explore the critical elements of an 
experience in an effort to gain understanding and in- 
sight. Guided reflection, an intellectual and affective ac- 
tivity, promotes the linkage of theory with practice and 
research (p. 20). Guided reflection can be integrated 
into a debriefing or be accomplished through an exer- 
cise following the SBE event such as journaling and 
open discussions (p. 20) 1 . 
Clinical reasoning and reflective thinking are promoted 

by the appropriate integration of feedback, debriefing, 

and/or guided reflection 16-18 . The debriefing process pro- 
motes understanding, enhances learning, increases com- 
petence in clinical performance, and supports transfer of 
knowledge, skills, and attitudes 19-21 while fostering self- 
confidence, -awareness, and -efficacy 22 , 23 . The focus of 
this process is the acknowledgement and integration of 
best practices to promote safe, quality patient care, and 
foster the development of the learner’s professional and 
clinical role. 7 , 24 . Therefore, the benefit of this process de- 
pends on the skills of the facilitator and/or the design of 
an automated system 19 , 25 . The guidance and critique pro- 
vided during the debriefing process by the facilitator or 
other system (e.g., artificial intelligence) ensures the best 
possible learning outcomes 10 , 26-28 . 

The ultimate goal of the debriefing process is to pro- 
mote reflective thinking. Reflection, the conscious consid- 
eration of the meaning and implication of an action, in- 
cludes the assimilation of knowledge, skills, and attitudes 
with pre-existing knowledge 3 , 4 , 29 . Reflection can lead to 
new interpretations by the learners; this cognitive refram- 
ing or looking at a situation from a different perspective is 
essential to learning and the development and maintenance 
of professional competencies 3 , 29 . 

Facilitator(s) are challenged to maintain a safe learning 
or evaluation environment during the debriefing process 15 . 
This safe environment must be maintained while they ob- 
serve the behavior of the learner(s), encourage open dis- 
cussion, provide appropriate feedback, facilitate reflective 
thinking, and generate solutions to unanticipated situations. 
The acquisition and progression in the expertise of these 
skills is a continuous process that demands constant atten- 
tion, practice, and development. This can be achieved in 
multiple ways including attending courses, mentoring, cer- 
tification and/or credentialing, peer feedback, and/or self- 
analysis 30 , 31 . 

Potential outcomes of following this standard include 
the learners’ ability to attain changes in learning outcomes 
or behavior(s) transfer of learning to practice 21 , 25 , 32 . 
Criteria Necessary to Meet this Standard 
The debriefing process is: 
1 Planned and incorporated into the simulation-based ex- 

perience in an appropriate manner in order to guide the 
learner(s) in achieving the desired learning or evaluation 
outcomes. 

2 Constructed, designed and/or facilitated by a person(s) 
or system capable and/or competent in providing appro- 
priate feedback, debriefing, and/or guided reflection. 

3 Conducted in a manner that promotes self, team, and/or 
systems analysis. This process should encourage reflec- 
tion, exploration of knowledge, and identification of 
performance/system deficits while maintaining psycho- 
logical safety and confidentiality. 
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4 Planned and structured in a purposeful way based 

on theoretical frameworks and/or evidenced-based con- 
cepts. 
Criterion 1: The debriefing process is planned and in- 

corporated into the simulation-based experience in an ap- 
propriate manner in order to guide the learner(s) in achiev- 
ing the desired learning outcomes. 

Required Elements: 
• The debriefing process should: 

◦ Be preceded with a prebriefing/briefing and an SBE 
(Follow the Healthcare Simulation Standards of 
Best Practice TM (HSSOBP TM ) Prebriefing: Prepara- 
tion and Briefing) 16 , 33 . 

◦ Be integrated within or conducted after an SBE 
activity (Follow the HSSOBP TM Simulation De- 
sign) 15 , 16 , 33 . 

◦ Be learner-centered and structured according to the 
educational and experience level of the learner(s) 
and/or team 16 , 20 . 

◦ Be individualized, specific, based on observable be- 
havior, evidenced- based, and timely 11 , 20 , 34 . 

◦ Ensure resources are available to support content, 
provide clarification, and assist with critical reflec- 
tion 22 , 35 . 

◦ Be adaptable allowing for modifications in the ap- 
proach and the reframing 15 , 36 . 

◦ Occur in multiple phases to allow deeper explo- 
ration of the learners’ performance and thinking pro- 
cess 15 , 33 , 35 . 

Criterion 2: The debriefing process is constructed, de- 
signed and/or facilitated by a person(s) or technology- 
enhanced system capable and/or competent in providing 
appropriate feedback, debriefing, and/or guided reflection. 

Required Elements: 
• The facilitator, facilitators (when codebriefing is con- 

ducted) and/or developer of the technology-enhanced 
system should: 
◦ Be skilled in evidence-based practices related to the 

debriefing process. 
◦ Be knowledgeable and familiar with the case or pro- 

cedure and its objectives as well as the expected or 
desired performance of the learner(s) 15 , 25 . 

◦ Demonstrate proficiency and strive for continued 
competence through professional development in the 
process of providing feedback, debriefing, and/or 
guided reflection 10 , 32 . 

◦ Be recognized by the learner(s) as a credible 
source 15 , 37 . 

◦ Allow adequate time to assist the learner(s) in 
achieving the activity’s desired outcomes, address 
critical elements, and discuss identified performance 
or systems gaps 15 , 25 , 38 . The amount of time allocated 

to the debriefing process is multifactorial, including, 
but not limited to variables such as the objectives of 
the SBE, and the performance of the learner(s). The 
time allocation does not have a set relationship to 
the preceding activity. 

◦ Consider group size that supports the debriefing pro- 
cess and allows engagement with each learner 39 . 
Group size may vary depending upon the setting. 
All learners may actively participate in the scenario, 
while others may observe and still participate in the 
debrief. Learners may be in-person, remote via local 
classroom video, or participating in a virtual learning 
experience using a web-based conferencing platform, 
etc. 

◦ Use Socratic approach, inquiry, open-ended and/or 
reflective questions, and advocacy to guide the con- 
versation within the group to promote review, self- 
awareness, and critical and reflective thinking 20 , 25 , 40 . 

◦ Incorporate communication skills such as active lis- 
tening, a non-judgmental demeanor, and silence to 
encourage learner(s) input, self-analysis, and reflec- 
tion 21 , 25 , 39 . 

◦ Provide an unbiased critique of performance with the 
intent to correct errors, promote understanding, facil- 
itate comprehension, and promote insightfulness 20 , 35 . 

◦ Provide both positive and constructive analysis that 
consolidates the teaching message and/or reinforces 
positive behavior 15 . 

◦ Identify performance gaps or process issues based 
on the expected outcomes of the simulation-based 
experience 37 , 38 . 

Criterion 3: The debriefing process is conducted in a 
manner that promotes self, team, and/or systems analy- 
sis. This process should encourage reflection, exploration 
of knowledge, and resolution of performance/system gaps 
while maintaining psychological safety and confidentiality. 

Required Elements: 
• The process should: 

◦ Be conducted in an environment with adequate fa- 
cilities to allow for privacy, open discussion, trust, 
review, and confidentiality 20 , 25 . 

◦ Incorporate multiple points of view, such as self, 
peer, small/large group, external observers, standard- 
ized patients, operations/technology specialists, or 
automated performance analysis and feedback sys- 
tems 34 , 35 . 

◦ Be conducted in an environment with appropriate ac- 
cess to support learners in the case of an unexpected 
distress or outcome(s) 7 , 41 . 

◦ Be focused on learner(s’) behavior and related to the 
objectives of the activity 13 , 20 . 

◦ Guide the learner(s) toward comprehension and un- 
derstanding to achieve the desired objectives and out- 
comes 19 , 26 , 33 . 
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◦ Allow the observation and discussion of the learner’s 

response and/or behavior to improve performance 
particularly when the learner is unaware of a deficit. 
The discussion must also allow for clarification of 
the frames or context that may not be known by the 
observer 41 , 42 . 

Criterion 4: The debriefing process is planned and 
structured in a purposeful way based on theoretical frame- 
works and/or evidenced-based concepts. 

Required Elements: 
• The debriefing process should: 

◦ Be selected depending on the complexity of the sce- 
nario, contexts, learner(s), time available, and the 
learning objectives 10 . 

◦ Be structured and incorporate various 
phases 11 , 15 , 21 , 25 , 38 . 

◦ Facilitate analysis or critique of the team, system, or 
the learner themself 11 , 30 , 38 . 

◦ Allow for flexibility based on different learners, 
identified objectives and outcomes, timeframe, and 
the simulation setting 10 . 

◦ Be designed to promote critical thinking and reflec- 
tion 25 , 30 , 39 . 

◦ Be designed to encourage learners to search for 
evidence-based solutions 5 , 25 , 39 . 

◦ Foster the learner(s’) ability to apply/transfer the 
knowledge, skills and attitudes obtained during SBE 
to actual clinical settings 16 , 43 . 

◦ Acknowledge that each learner’s perspective is valid 
and may not be fully understood without explo- 
ration 41 , 42 , 44 . 

Resources 
Even if a debriefing model does not formally integrate 

the Socratic approach, the facilitator should incorporate the 
strategy of asking essential questions 40 . 
• Current models/structures for debriefing include but are 

not limited to the following: 
• Debriefing for Meaningful Learning (DML) 45 
• Debriefing with Good Judgment 4 , 46 
• Diamond 47 
• Gather, Analyze, Summarize (GAS) 48 
• PEARLS for System Integration (PSI) Frame- 

works 49 , 50 
• Promoting Excellence and Reflective Learning in 

Simulation (PEARLS) 50 
• Plus-Delta 24 , 51 
• Review the event, Encourage team participation, Fo- 

cused feedback, Listen to each other, Emphasize key 
points, Communicate clearly, and Transform the fu- 
ture (REFLECT) 52 
• The 3D Model of Debriefing (Defusing, Discovering, 

and Deepening) 53 

• The Critical Incident Stress Debriefing Model 54 
• Current frameworks to assist in providing feedback (this 

list is not exhaustive) are: 
• Learning Conversations 55 
• Situation-Based-Impact-Intent (SBII) 56 
• Instruments/tools for assessment of the debriefing 

process include (this list is not exhaustive): 
• Debriefing Assessment for Simulation in Healthcare 

(DASH) 57 , 58 ( https:// harvardmedsim.org/ debriefing- 
assessment- for- simulation- in- healthcare- dash/) 
• Debriefing for Meaningful Learning Evaluation Scale 59 
• Feedback Assessment for Clinical Education (FACE) 60 

( https:// harvardmedsim.org/ feedback-assessment- 
clinical-education.php ) 
• Objective Structured Assessment of Debriefing 

(OSAD) 61 
• Peer Assessment Debriefing Instrument (PADI) 62 
• Simulation Effectiveness Tool – Modified (SET-M) 63 

( https:// caehealthcare.com/ media/ files/ Simulation- 
Effectiveness-Tool.pdf) 

References 
1. Lioce, L. , Downing, D. , Chang, T. P. , Robertson, J. M. , Ander- 

soon, M. , Diaz, D. A. , & Spain, A. E. (2020). Healthcare Simu- 
lation Dictionary p. 2nd ed. Rockville, MD: Agency for Healthcare 
Research and Quality Vol. AHRQ Publication No. 20-0019) . 

2. Schön, D. A. (1984). The reflective practitioner: How professionals 
think in action (Vol. 5126): Basic books. 

3. Rodgers, C. (2002). Defining reflection: Another look at John Dewey 
and reflective thinking. Teachers college record , 104 (4), 842-866 . 

4. Rudolph, J. W. , Simon, R. , Rivard, P. , Dufresne, R. L. , & Rae- 
mer, D. B. (2007). Debriefing with good judgment: combining rig- 
orous feedback with genuine inquiry. Anesthesiology clinics , 25 (2), 
361-376 . 

5. Benner, P. (1984). From novice to expert: Excellence and power in 
clinical nursing practice . Menlo Park, CA: Addison-Wesley . 

6. Dewey, J. (1933). How we think: A restatement of the relation of 
reflective thinking to the educative process . Houghton Mifflin: . 

7. Kolbe, M. , Grande, B. , & Spahn, D. R. (2015). Briefing and debrief- 
ing during simulation-based training and beyond: Content, structure, 
attitude and setting. Best Practice & Research Clinical Anaesthesiol- 
ogy , 29 (1), 87-96 . 

8. Schön, D. A. (1987). Educating the reflective practitioner. 
9. McMullen, M. , Wilson, R. , Fleming, M. , Mark, D. , Sydor, D. , 

Wang, L. , Zamora, J. , Phelan, R. , & Burjorjee, J. E. (2016). Debrief- 
ing-on-Demand”: A Pilot Assessment of Using a “Pause Button” in 
Medical Simulation. Simulation in Healthcare , 11 (3), 157-163 . 

10. Cheng, A. , Grant, V. , Robinson, T. , Catena, H. , Lachapelle, K. , 
Kim, J. , Adler, M. , & Eppich, W. (2016). The promoting excellence 
and reflective learning in simulation (PEARLS) approach to health 
care debriefing: A faculty development guide. Clinical Simulation in 
Nursing , 12 (10), 419-428 . 

11. Cheng, A. , Morse, K. J. , Rudolph, J. , Arab, A. A. , Runnacles, J. , 
& Eppich, W. (2016). Learner-centered debriefing for health care 
simulation education: lessons for faculty development. Simulation in 
Healthcare , 11 (1), 32-40 . 

12. Committee, I. S. (2016). INACSL standards of best practice: Sim- 
ulationSM simulation glossary. Clinical Simulation in Nursing , 12 , 
S39-S47 . 

pp 27–32 • Clinical Simulation in Nursing • Volume 58 



Healthcare Simulation Standards of Best Practice TM The Debrie!ng Process 31 
13. Lefroy, J. , Watling, C. , Teunissen, P. W. , & Brand, P. (2015). Guide- 

lines: the do’s, don’ts and don’t knows of feedback for clinical edu- 
cation. Perspectives on Medical Education , 4 (6), 284-299 . 

14. Verkuyl, M. , Lapum, J. L. , Hughes, M. , McCulloch, T. , Liu, L. , Mas- 
trilli, P. , Romaniuk, D. , & Betts, L. (2018). Virtual gaming simula- 
tion: Exploring self-debriefing, virtual debriefing, and in-person de- 
briefing. Clinical Simulation in Nursing , 20 , 7-14 . 

15. Sawyer, T. , Eppich, W. , Brett-Fleegler, M. , Grant, V. , & 
Cheng, A. (2016). More than one way to debrief: a critical review of 
healthcare simulation debriefing methods. Simulation in Healthcare , 
11 (3), 209-217 . 

16. Al Sabei, S. D. , & Lasater, K. (2016). Simulation debriefing for clin- 
ical judgment development: A concept analysis. Nurse Education To- 
day , 45 , 42-47 . 

17. De Beer, M. , & Mårtensson, L. (2015). Feedback on students’ clinical 
reasoning skills during fieldwork education. Australian Occupational 
Therapy Journal , 62 (4), 255-264 . 

18. Miraglia, R. , & Asselin, M. E. (2015). Reflection as an educational 
strategy in nursing professional development: An integrative review. 
Journal for Nurses in Professional Development , 31 (2), 62-72 . 

19. Forneris, S. G. , Neal, D. O. , Tiffany, J. , Kuehn, M. B. , Meyer, H. M. , 
Blazovich, L. M. , Holland, A. , & Smerillo, M. (2015). Enhancing 
clinical reasoning through simulation debriefing: A multisite study. 
Nursing Education Perspectives , 36 (5), 304-310 . 
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Debrie"ng interaction patterns and learning 
outcomes in simulation: an observational 
mixed-methods network study
Sandra Abegglen1*  , Robert Greif2,3, Yves Balmer2, Hans Joerg Znoj1 and Sabine Nabecker4 

Abstract 
Background: Debriefing is effective and inexpensive to increase learning benefits of participants in simulation-based 
medical education. However, suitable communication patterns during debriefings remain to be defined. This study 
aimed to explore interaction patterns during debriefings and to link these to participants’ satisfaction, perceived use-
fulness, and self-reported learning outcomes.

Methods: We assessed interaction patterns during debriefings of simulation sessions for residents, specialists, and 
nurses from the local anaesthesia department at the Bern University Hospital, Bern, Switzerland. Network analysis was 
applied to establish distinctive interaction pattern categories based on recorded interaction links. We used multilevel 
modelling to assess relationships between interaction patterns and self-reported learning outcomes.

Results: Out of 57 debriefings that involved 111 participants, discriminatory analyses revealed three distinctive 
interaction patterns: ‘fan’, ‘triangle’, and ‘net’. Participants reported significantly higher self-reported learning effects in 
debriefings with a net pattern, compared to debriefings with a fan pattern. No effects were observed for participant 
satisfaction, learning effects after 1 month, and perceived usefulness of simulation sessions.

Conclusions: A learner-centred interaction pattern (i.e. net) was significantly associated with improved short-term 
self-reported individual learning and team learning. This supports good-practice debriefing guidelines, which stated 
that participants should have a high activity in debriefings, guided by debriefers, who facilitate discussions to maxi-
mize the development for the learners.

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
Simulation-based medical education enables mastery 
learning through deliberate practice of high-risk events 
without endangering patients. It is effective for learning 
of individuals [1, 2], changes in team behaviours, and it 
also improves patient outcomes [3–5]. However, despite 
widespread implementation of simulations at all levels 
of medical education, the advantages of different simula-
tion approaches remain to be defined [4]. "is calls for 

more ‘fine-grained’ simulation research that is focused on 
debriefing, one core component of simulation, and fac-
tors influencing its effectiveness [5–8].

Debriefings are ‘after-action reviews’[8] aiming to 
change behaviour and learning. Current literature 
suggests that debriefings are the pivotal way to maxi-
mize individual learning processes and thus facilitate 
behavioural changes at the level of individuals, teams, 
and systems [6–10]. "e facilitator of this process, the 
debriefer, should primarily moderate group discussions 
and stimulate learning [6, 8, 9, 11–13]. Dieckmann and 
collegues [6] observed that debriefers still were the 
most active persons in debriefings, often engaged in 
a dyadic communication pattern with the most active 
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participants. Although experienced simulation instruc-
tors are trained in various debriefing approaches, there 
is little evidence how different interaction patterns 
during debriefing influence learning of individuals and 
groups. Ideal interaction patterns were defined as bal-
anced interactions connecting participants with each 
other and with the debriefer [6].

Kolbe and Boos [14] recommended for the study of 
debriefing effectiveness a focus on group dynamics. 
"is allows opening the black box of the group process 
as a true mediator between debriefers’ behaviour and 
ultimately learning. "erefore, investigating different 
interaction patterns (i.e. debriefing styles) is of utmost 
importance. Linking these patterns to learning outcomes 
finally might establish desirable changes in behaviour.

To date, most studies have focused only on the indi-
vidual effects of debriefer behaviors [6, 15]. Social net-
work analysis is a well-established method to analyse 
interaction patterns also at the group and system level 
[16]. Although it is rarely used in medical education 
research [14, 17], in the field of small-group research, 
social network analysis has already been shown to be 
able to explore group dynamics and associations between 
interaction structures and outcomes [18–22]. Deeper 
understanding of interaction patterns in debriefings will 
contribute to more detailed knowledge of the effective 
underlying debriefing mechanisms and how communica-
tion between debriefers and participants influences simu-
lation-based learning [6, 11, 23].

"e purpose of the present study was to investigate 
possible different interaction patterns during debrief-
ings, and the associations to short and after 1-month 
self-reported reactions, and learning outcomes using net-
work analysis. We were interested if different interaction 
patterns influence participants’ learning outcomes. Spe-
cifically, this observational study aimed to find evidence 
about the following research questions:

1) How many distinguishable interaction patterns can 
be found?

2) How are the interaction patterns related to the 
subjective satisfaction of the debriefing by the par-
ticipants? (Post-session survey)

3) How are the interaction patterns related to the per-
ceived usefulness of the simulation sessions? (One-
month follow-up)

4) How are the interaction patterns related to self-
reported individual and team learning outcomes rated 
directly after simulation session? (Post-session survey)

5) How are the interaction patterns related to self-
reported individual and team learning outcomes 
1  month after the simulation session? (One-month 
follow-up).

Methods
Procedure
"is observational study was performed at the departmen-
tal Bern Simulation and CPR-Centre at the Bern University 
Hospital in Bern, Switzerland, from January to December 
2018. With informed consent from the simulation partici-
pants and instructors, twenty 5-h simulation sessions were 
observed live. Each 5-h simulation session comprised of 
an introduction (i.e. establish learning climate, clarifying 
the expectations and objectives), followed by three simu-
lation scenarios, each with immediate debriefing after the 
scenario. "e simulation sessions hosted each five to seven 
anaesthesia residents, specialists, and nurses. Immediately 
after the scenario, two certified simulation instructors 
(anaesthesia nurses and physicians) led the debriefings. 
All instructors included in the study have at least passed 
the EUSim simulation instructor course level 1. Scenarios 
plus debriefings were video recorded. "ere was no inter-
vention in this observational study, but participants and 
debriefers were informed that interactions will be counted, 
and the simulation instructors were asked to debrief as per 
their usual practice (naturalistic approach).

In autumn 2017, prior to start of the study, two psy-
chologists, who were trained to rate interactions, were 
introduced to the simulation environment and medical 
terminology. For each simulation session, they observed 
live both the simulation and the debriefing for all three 
scenarios. During each debriefing, they counted all 
speaking turns between participants and debriefers. 
"ese distinct interactions were noted in a ‘who-to-
whom list’ [19, 21, 22].

Surveys
Before the start of the first scenario, simulation partici-
pants filled in the first set of questionnaires, the second 
set was collected immediately after the debriefing of the 
third scenario to assess short-term self-reported learning 
outcomes, and the final set was collected 1 month later.

In the surveys, we first asked the participants about 
their demographics (i.e. age, gender, occupation, simu-
lation experience). "e presession survey set asked two 
questions rated on a visual analogue scale (VAS), rang-
ing from 0 = very low to 10 = very high: (1) ‘How high is 
your actual motivation for today’s simulation?’ and (2) 
‘How useful is today’s simulation probably for your clini-
cal work?’.

"e post-session survey set was completed directly 
after the end of the 5-h simulation session and retro-
spectively assessed the following with a visual analogue 
scale (VAS), ranging from 0 = very low to 10 = very high: 
(1) the individual learning effects of each of the three 
debriefings (‘How much did you learn from the debriefing 
session for the first/second/third scenario?’), (2) the team 
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learning effects of each of the three debriefings (‘How 
much do you think the team learnt from the debriefing 
session of the first/second/third scenario?’), (3) the satis-
faction with the debriefings (‘How satisfied are you with 
the debriefing of the first/second/third scenario?’, and (4) 
the usefulness of the simulation session (‘How useful is 
today’s simulation session for your clinical work?’). One 
month later, the participants received the same post-ses-
sion survey set (follow-up).

Establishing debrie!ng interaction patterns
Using the 57 ‘who-to-whom lists’ from the live observed 
debriefings, a qualitative-quantitative mixed network 
analysis was used to determine the number of distinctive 
interaction patterns. Based on these lists, we printed 57 
network structures using the R-package igraph [24]. "ree 
psychologists who were blinded to the research questions 
grouped these network structures into distinctive catego-
ries based on the printed averaged network structures, 
which are displayed at the bottom of Fig. 1. No constraints 
were placed on the number of categories to be used. After 
establishing interaction pattern categories, their discrimi-
natory ability was evaluated by comparing seven common 
network metrics [25, 26] (Additional file 2). Network met-
rics refer to mathematical measures that use the underly-
ing network matrix to capture specific properties of the 
network topology [16, 25, 26]. "ese metrics are used to 
validate the printed network structures and allow com-
parisons amongst networks of different sizes [25].

Statistical analysis
Categorical data was analysed using Fisher’s exact tests 
and continuous variables by analysis of variance. Inter-
rater agreement was assessed by Cohen’s kappa (κ) for 
categories and by intra-class correlations (ICC) for inter-
val scaled data. A p-value of 0.05 or less was considered 
as statistically significant. "e required sample size was 
estimated by prior power analysis using G*Power [27]. 
Assuming a medium effect size (f2 = 0.15) for linear 
regression (α = 0.05, 1-β = 0.80), the total required sam-
ple size was 55 debriefings.

We examined the relations between interaction pat-
tern categories and learning outcomes using hierarchical 
linear multilevel regression analysis [28], which can be 
found in detail in Additional file 1.

All analyses were carried out using the R-package 
nlme  [29] and phia  [30] (De Rosario-Martinez 2015) in 
the R statistical language [31]. All of the models were 
estimated with maximum-likelihood estimation. Normal 
distribution of the outcome variables was confirmed by 
inspecting the residual diagnostics of the fitted multilevel 
models. We assessed the need for multilevel modelling 
by computing the respective intraclass correlation coef-
ficients (ICCs).

Missing data
In the post surveys, six responses of two different partici-
pants were missing (satisfaction ratings) and one for the 

Fig. 1 The three different interaction patterns for the debriefings. Top, full sociograms. Bottom, averaged sociograms from respective full 
sociograms. (All 57 interaction patterns are displayed in Additional file 3 (fan), Additional file 4 (triangle), and Additional file 5 (net)
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usefulness ratings. To impute these missing values, we 
used the best-value regression algorithm from R-package 
mice [32].

Results
Of the 21 simulation sessions, two sessions had to be 
excluded. In one session, three out of six participants did 
not consent; the other session was not ‘interprofessional’ 
as only physicians participated and no nurses, and there-
fore not comparable to the other debriefing teams. "us, 
19 simulation sessions, with 3 scenarios and debriefings 
each (total of 57 debriefings), were analysed. A total of 111 
simulation participants, aged 39 ± 9  years, 60% female, 
were debriefed; 49% of them were nurses, 25% specialists, 
and 26% residents; all had participated in 2 ± 2 simulation 
sessions previously. More nurses than residents and spe-
cialists declined to answer the follow-up (p < 0.03). "e 
overall response rate was 69%. Fourteen debriefers aged 
43 ± 8  years, 21% female, with 5 ± 4  years of debriefing 
experience, formed 10 different pairs of debriefers.

Each debriefing lasted 36 ± 9  min and contained 
625 ± 191 communication interactions. In total, 2076 min 
of debriefings was analysed, which contained 35,648 
communication interactions. Interrater agreement was 
good to excellent (ICCs 0.78–0.99).

Qualitative part: di"erent interaction patterns 
during debrie!ngs
Three blinded psychologists grouped the 57 printed 
network structures (Additional files 3, 4 and 5) into 
interaction patterns. Two raters defined three cat-
egories; one defined four. Based on the calculations 
of the interrater agreement, the fourth category was 
integrated into one of the other three, which provided 
acceptable to good interrater agreement (κ = 0.661 to 
κ = 0.879). Figure 1 displays the three different interac-
tion patterns (all 57 interaction patterns are displayed 
in Additional files 3, 4 and 5):

• Pattern 1, the ‘fan’ is characterized by interaction 
between the debriefer and each individual participant.

• Pattern 2, ‘the triangle’ is characterized by interaction 
between the debriefer and each individual partici-
pant but also between two participants and the lead 
debriefer in a triangle shape.

• Pattern 3, ‘the net’ is characterized by interaction of 
the debriefer with each participant but also of inter-
actions between all participants in a net formation.

In addition to a visual classification of network struc-
tures, social networks can be analysed using metrics that 
describe the density and shape in the network as well as 

the network centrality of individual members [25]. Dis-
criminatory analysis of network metrics of the three 
interaction patterns revealed that pattern 1 (fan) is sig-
nificantly different from pattern 3 (net) for all of the 10 
evaluated network metrics (Additional file 2). Moreover, 
pattern 1 (fan) was significantly different from pattern 2 
(triangle) in eight of 10 network metrics, and pattern 2 
(triangle) differed significantly from pattern 3 (net) in one 
network metric.

Quantitative part: results for satisfaction and usefulness
Intra-class correlation
Assessment of debriefing satisfaction as a function of 
the interaction pattern directly after the debriefings 
showed that 60.6% of the variance in subjective satisfac-
tion was attributed to the participant level (i.e. nested 
in different simulation sessions). "e ICC for measure-
ment points nested in the participants was 0.253 and 
between the course groups 0.141. Perceived usefulness 
of the debriefings over time (pre, post, follow-up) as a 
function of the interaction pattern showed that 44.4% 
of the variance in usefulness was attributed to the 
measurement points. "e ICC for participants nested 
in the simulation sessions was 0.377 and between the 
simulation sessions 0.180.

Associations with satisfaction
Table 1 shows the results for the final model of the mul-
tilevel regression analysis on all the short-term outcome 
variables. "e only significant association was between 
participants’ satisfaction and motivation before the sim-
ulation session (p = 0.036). "is suggests that the higher 
the motivation, the greater the satisfaction with the 
simulation session. "ere was no significant association 
between participants’ satisfaction and interaction pattern 
category, indicating no effect of interaction patterns on 
participants’ satisfaction ratings.

Associations with usefulness
Table  2 shows the results of the final model of the mul-
tilevel regression analysis on outcome variables after 
1  month. Motivation was strongly positively associated 
with perceived usefulness over time (p < 0.001). "ere was 
no association for perceived usefulness of interaction pat-
tern (p = 0.259) or for the interaction of interaction pattern 
with time (p = 0.112). "is indicates no effect of interaction 
patterns on participants’ perceived usefulness of the whole 
simulation session.

Results for self-reported learning outcomes
Intra-class correlation
Post-simulation session assessment of individual learning 
as a function of the interaction pattern showed that 64.0% 
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of the variance in the individual learning was attributed 
to the measurement points nested in the participants 
(level 1). "e ICCs for variability in the short-term indi-
vidual learning for participants nested in the simula-
tion sessions 0.303 and between the simulation sessions 
0.057. Post-simulation session assessment of team learn-
ing showed the ICC for measurement points nested in 
participants was 0.497; for the participants nested in the 

simulation sessions, 0.457; and between the simulation 
sessions, 0.046.

"e 1-month follow-up revealed that 57% of the vari-
ance in the individual learning was attributed to the 
measurement points (level 1). "e ICC for variability in 
individual learning for participants nested in the simula-
tion sessions was 0.335 and between the simulation ses-
sions 0.095. For 1-month follow-up team learning, the 

Table 1 Results of the multilevel regression analysis on the self-reported short-term outcome variables

* p < 0.05; **p < 0.01; ***p < 0.001; †p < 0.07

Abbreviations: β Standardized estimate, SE standard error
a Explained variance by the full model
b Chi-squared di#erence test between model 1 (covariates without pattern category) and model 2 (all predictors)
c Unstandardized variance

Variables Satisfaction Individual learning Team learning

β SE β SE β SE

Intercept 0.001 0.103 0.000 0.073 0.001 0.076

Interaction category 0.007 0.041 0.184** 0.057 0.168* 0.067

Duration of debriefing 0.024 0.039 0.184* 0.057 0.120† 0.068

Time 0.023 0.034 0.081 0.051 0.053 0.062

Motivation 0.154* 0.082 0.260*** 0.068 0.282*** 0.054

Experience participants  − 0.146† 0.079  − 0.059 0.067  − 0.121* 0.051

Group size 0.084 0.113  − 0.046 0.082 0.015 0.085

Experience debriefers 0.238† 0.115 0.031 0.086  − 0.018 0.091

Pseudo R2  Nagelkerkea 0.106 0.206 0.166

χ2-model  testb 0.026 10.23** 6.08*

Table 2 Results of the multilevel regression analysis on self-reported outcome variables after 1 month

* p < 0.05; **p < 0.01; ***p < 0.001; †p < 0.07

Abbreviations: β, standardized estimate; SE, standard error
a Explained variance by the full model (with all predictors)
b Chi-squared di#erence test between model 1 (covariates without pattern category) and model 2 (all predictors)
c Unstandardized variance

Variables Usefulness Individual learning Team learning

β SE β SE β SE

Intercept 0.024 0.074  − 0.020 0.0835  − 0.019 0.084

Time 0.026 0.041  − 0.145* 0.056  − 0.149** 0.054

Motivation 0.532*** 0.060 0.378*** 0.076 0.374*** 0.076

Experience participants  − 0.021 0.059  − 0.010 0.078  − 0.042 0.078

Interaction category 0.123 0.102 0.109 0.114 0.111 0.115

Group size 0.018 0.081 0.022 0.090 0.048 0.091

Experience debriefers  − 0.056 0.101  − 0.016 0.120  − 0.047 0.120

Interaction category × time 0.066 0.042 0.064 0.057 0.089 0.055

Estimate Estimate Estimate
Pseudo R2  Nagelkerkea 0.323 0.251 0.269

χ2-model  testb 3.737 1.947 3.277
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ICC for measurement points nested in the participants 
was 0.554; for the participants nested in the simulation 
sessions, 0.351; and between the simulation sessions, 
0.095.

Associations with short-term individual and team learning
"e results showed nonsignificant random effects for 
individual learning and team learning (Table 1). However, 
the interaction pattern had a significant effect on indi-
vidual learning (p = 0.002) and team learning (p = 0.017). 
Post hoc contrast analysis revealed a significant mean 
difference for individual learning between pattern 1 (fan, 
6.89 ± 0.22) and pattern 3 (net, 7.71 ± 0.20; p = 0.016) 
(Fig. 2). Similarly, a significant difference for team learn-
ing was seen between pattern 1 (fan, 7.10 ± 0.19) and 
pattern 3 (net, 7.74 ± 0.18; p = 0.03) (Fig.  3). "us, the 
learning effects were significantly higher in the debrief-
ings with a net pattern compared to those with a fan pat-
tern. All other pattern comparisons were not significant.

Motivation was significantly associated to individual 
and team learning as assessed directly post-simulation 
(p < 0.001). "is suggests that the higher the motivation, 
the greater the perceived learning effects. Also, simula-
tion experience was significantly negatively associated 
to team learning (p = 0.018), but not to individual learn-
ing (p = 0.378). "is indicates that greater prior experi-
ence with simulations was associated with significantly 
smaller ratings of a team learning effect. Longer duration 
of debriefings was significantly positively associated with 
individual learning (p = 0.001), but not to team learning 
(p = 0.086), suggesting that longer debriefings yielded 
higher ratings on individual learning.

Associations with individual and team learning after 1 month
Table 2 shows the results of the final model of the multi-
level regression analysis of 1-month follow-up. "ere 
was a significant effect of time on individual and team 
learning. Learning decreased over time, which was more 
pronounced for team learning. Motivation before the simu-
lation session was strong positively associated with individ-
ual and team learning (p < 0.001), which suggested a strong 
and lasting effect of participant motivation on learning out-
comes. "ere was no effect of interaction pattern on indi-
vidual or team learning (p = 0.354; p = 0.424, respectively), 
and no interaction with time for either of these learning 
outcomes (p = 0.270; p = 0.112, respectively).

Discussion
"is study revealed three interrelated main findings 
that might enhance debriefing quality. First, there were 
three interaction pattern categories (fan, triangle, and 
net; Fig.  1) distinguishable by network metrics [25, 26] 
(Additional file  2). Second, these interaction patterns 
were associated with self-reported short-term learn-
ing effects, and third, participants’ motivation before 
the simulation session was highly predictive for self-
reported learning, satisfaction, and usefulness.

Interestingly, two previously described patterns [6] 
emerged (i.e. fan, triangle). Additionally, we found the 
net structure, which has a lot of similarities to the previ-
ously described star pattern by Dieckmann and collegues 
[6]. Contrary to the star pattern, the net structure shows 
strong interactions between all participants. "is pattern 
significantly enhances self-reported short-term individual 
and team learning. "e fan pattern represents the earlier 
described instructor-centred debriefing style, where most 

Fig. 2 Simple effects of interaction pattern on self-learning
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of the communication activity is directed by the debriefer, 
and no interactions between participants occur [11, 33–
35]. "e triangle pattern is characterized by interactions 
of the lead debriefer with two of the most active partici-
pants, which also includes some interactions between 
these two participants [6]. "e net pattern relates to what 
is called a learner-centred debriefing style [11, 33–35], in 
which the communication is mostly balanced between all 
of the group members and the debriefers. Our findings 
therefore support the assumption of common interaction 
patterns in debriefings of simulations [6].

There was a significant association of the net inter-
action patterns on self-reported short-term learning 
effects. Participants who experienced the net inter-
action pattern reported significantly greater short-
term learning effects in individual and team learning 
compared to the fan interaction pattern. These find-
ings are in line with current good-practice debriefing 
guidelines [8, 10, 12, 13] and the growing evidence 
on learner-centred approaches [11, 33–35]. That is, 
participants were actively engaged in debriefings 
under the facilitation of a well-trained debriefer who 
intended to maximize the learners’ development [10, 
11, 33, 34], and that active engagement of learners in 
knowledge construction is essential in the process of 
learning [11, 33–35]. Based on our results, we argue 
that debriefers might operate as facilitators of the 
group’s discussion [6, 8, 12] and should encourage par-
ticipants to exchange their own reflections, regardless 
of their role in the simulation scenario [6, 8]. Thus, 
effective debriefing occurs when the debriefers focus 
not only on the content of the debriefing explicitly but 
also on the process and structure of the discussion (i.e. 

managing: transmission from one topic to the next, 
time, balancing participant contributions) [12].

In contrast to this, instructor-centred teaching 
implies unilateral control of the learning content and 
time spent on each issue, with a disparity of power 
[11]. Such behaviour might jeopardize the psychologi-
cal safety of participants and burdens the responsibility 
for learning on the debriefers [11]. "us, participants 
might show less self-regulation, less self-assessment, 
and fail to identify performance gaps [11]. Neverthe-
less, instructor-centred debriefing might be appropri-
ate for different target groups and topics. For instance, 
a recent study showed that local culture is related to 
debriefing practices and perceived engagement of the 
participants (i.e. hierarchy) [36]. Open questions there-
fore are as follows: the implication of debriefing styles 
in interprofessional cultures, in interdisciplinary cul-
tures, and with participants of different educational 
levels (i.e. students, postgraduate learners, specialists).

Interestingly, the different interaction patterns had no 
significant effects on the self-reported learning effects 
assessed 1 month after the simulation session. Generally, 
learned competences decrease over time [37]. In the pre-
sent study, the time effect and motivation mainly explained 
the variance in the model (Table  2). Nevertheless, post 
hoc analysis of this nonsignificant effect showed that the 
self-reported learning effects of participants who expe-
rienced the net interaction patterns remained relatively 
stable, whereas it decreased over time in the other inter-
action patterns. Also, the interaction patterns showed nei-
ther significant associations with participants’ satisfaction 
with debriefings nor on the perceived usefulness. Other 
open questions therefore are the unclear association of the 

Fig. 3 Simple effects of interaction pattern on team learning
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complex relationship between interaction pattern and par-
ticipant satisfaction as well as usefulness of simulation.

Finally, participant motivation prior to the start of simu-
lation was highly predictive for significantly higher rates in 
usefulness, satisfaction, and self-reported learning effects 
directly after the simulation session (Table  1) and after 
1 month (Table 2). "ere is strong evidence that motiva-
tion is related to skill acquisition, willingness to learn, and 
implementation of newly acquired skills into practice [35]. 
It seems possible that participants’ motivation could influ-
ence the debriefing interactions and therefore the inter-
action patterns. However, using the methodology of this 
study, this question cannot be reliably answered but should 
clearly be addressed in future debriefing research.

Strengths and limitations
A strength of our study is the high number of 57 debrief-
ings, which were coded by two trained raters and showed a 
high interrater reliability. In contrast to a previous observa-
tional study with a single rater for interaction patterns based 
on eight different debriefings [6], the present study used a 
more rigorous methodological and statistical approach. Fur-
thermore, we applied mixed quantitative–qualitative net-
work methodology [14, 17–19, 22] and evaluated pattern 
distinctiveness using established network metrics [25, 26]. 
We controlled different systems and participant variables 
in our models. For instance, research has shown that group 
size influences the distribution of participation in teams [21, 
22, 38]. Furthermore, we included the number of partici-
pants per debriefing group as a control variable in our statis-
tical models. Even after controlling for these variables, our 
results remained statistically significant.

Our study has several limitations. As the authentic 
debriefing sessions were video recorded, the presence of 
a video camera might had an effect on participants’ and 
debriefers’ behaviour in the debriefings. However, it has 
been shown that using video recording has no serious 
influence on participant behaviour [19, 21].

We aggregated all of the interactions into a whole 
interaction pattern during the entire debriefing, devel-
oping our patterns, which were therefore static. "us, 
we cannot make statements about the optimal interac-
tion dynamics during the debriefings. It is possible that 
a more directive debriefing style was constructive during 
some of the debriefing phases [12]. For example, a more 
instructor-centred debriefing style might also be ben-
eficial when establishing psychological safety, setting the 
agenda, and clarifying the expectations [12, 14, 19].

All of the debriefings were collected in one simulation 
centre. "e results might differ in different cultures or 
with different target groups[36]. "erefore, to strengthen 
the generalizability, further studies in different settings 
should be performed.

Finally, we assessed each learning outcome by one self-
reported item. "is might influence the validity of our results, 
because of a possible bias (i.e. social desirability, acquiescent 
bias). "e accuracy of self-reported learning outcomes has 
been the focus of intense debate [39–41]. Self-assessment of 
learning is sometimes regarded as having dubious validity com-
pared to so-called direct measures of learning [42] (i.e. observer 
ratings, clinical outcomes). Self-reported learning measure-
ments are only indirect indicators of increased learning and 
have been shown to be biased [39, 40]. Nevertheless, studies 
have shown that self-assessment might be appropriate in schol-
arly research especially for high-performing persons [40, 42, 43] 
and reported correlations of self-reported learning and external 
final exam scores as moderate to high [39, 41]. Although evi-
dence is mixed about the validity of self-reported learning out-
comes [39, 41], and considering the weaknesses and strengths 
of this type of measurement, we argue that self-reported learn-
ing outcomes are appropriate with well-experienced anaesthe-
siologists and nurses used to regularly scheduled simulation 
sessions and may contribute to a better understanding of learn-
ing processes in debriefings. Nevertheless, future research 
should incorporate a more advanced learning outcome meas-
ure to capture individual learning effects.

Conclusion
"is study revealed three different interaction patterns 
during debriefings: fan, triangle, and net. As a particular 
empirical investigated novelty, the net pattern was sig-
nificantly associated with improved self-reported short-
term individual and team learning. "ese results are in 
line with current good practice debriefing guidelines and 
the growing evidence on learner-centred debriefings. 
"e practical implications are that knowledge of differ-
ent debriefing styles enhances the debriefers’ ability to 
act and opens the possibility to stimulate active engage-
ment of learners. Focusing additionally on the debrief-
ing process, rather than only on the content of the 
debriefing, may influence short-term learning and pos-
sibly enhances the efficacy of simulation-based medical 
education. Motivation before simulation sessions has a 
strong influence on self-reported learning outcomes and 
should be enhanced.
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