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ABSTRACT
Background The evidence for the conventional wisdom 
that debriefing quality determines the effectiveness 
of learning in simulation- based training is lacking. We 
investigated whether the quality of debriefing in using 
simulation- based training in team training correlated 
with the degree of learning of participants.
Methods Forty- two teams of medical and 
undergraduate nursing students participated in 
simulation- based training sessions using a two- scenario 
format with after- action debriefing. Observers rated team 
performance with an 11- item Teamwork Assessment 
Scales (TAS) instrument (three subscales, team- based 
behaviours (5- items), shared mental model (3- items), 
adaptive communication and response (3- items)). Two 
independent, blinded raters evaluated video- recorded 
facilitator team prebriefs and debriefs using the Objective 
Structured Assessment of Debriefing (OSAD) 8- item tool. 
Descriptive statistics were calculated, t- test comparisons 
made and multiple linear regression and univariate 
analysis used to compare OSAD item scores and changes 
in TAS scores.
Results Statistically significant improvements in all 
three TAS subscales occurred from scenario 1 to 2. 
Seven faculty teams taught learners with all scores 
≥3.0 (except two) for prebriefs and all scores  ≥ 3.5 
(except one) for debriefs (OSAD rating 1=done poorly 
to 5=done well). Linear regression analysis revealed a 
single statistically significant correlation between debrief 
engagement and adaptive communication and response 
score without significance on univariate analysis.
Conclusions Quality of debriefing does not seem to 
increase the degree of learning in interprofessional 
education using simulation- based training of prelicensure 
student teams. Such a finding may be due to the 
relatively high quality of the prebrief and debrief of the 
faculty teams involved in the training.

INTRODUCTION
Effective teamwork remains a critical component 
for providing safe, quality patient care in today’s 
complex, dynamic and challenging healthcare 
environment. Its importance becomes even more 
apparent given the tribal nature of the healthcare 
work culture1 2 and the siloed manner in which 
the professions receive education and training.3 
This situation not only has negative consequences 
related to communication,4–6 role clarity7 and 
safety attitudes8 in the clinical setting, but it is self- 
perpetuating due to the hidden curriculum resulting 

in health professional students modelling negative 
behaviours.9

Fortunately, team development interventions 
exist to improve team dynamics in healthcare.10 
In fact, a clear link exists between the use of effec-
tive team processes and high team performance.11 
In healthcare, simulation- based training (SBT) of 
interprofessional teams is a common modality used 
to improve team processes and performance,12 
especially in acute care settings.13–16 It is also 
commonly used to train prelicensure student teams 
as part of curricula employing interprofessional 
education.17 Health professional students gain 
insight from such SBT incorporation into interpro-
fessional education.18 In addition, they have more 
of a desire18 and a higher intrinsic motivation19 to 
participate in additional interprofessional educa-
tion SBT. This popularity is likely due, in part, to 
the fact that interprofessional team SBT provides 
an opportunity for students to practice team- based 
competencies in a safe environment in which they 
can fail without harming patients.20

Conventional wisdom holds that SBT’s effective-
ness as a team training modality is due to the quality 
of the debrief rendered during a training session.21 22 
In fact, some authors contend that conducting an 
effective debrief is the most important component 
of SBT.23 Some literature supports such a view. For 
example, Coppens et al24 demonstrated that incor-
porating a debrief after SBT resulted in increases 
in participant self- efficacy and team efficacy. Other 
literature, however, has had different findings. For 
example, Garden et al’s25 systematic review of 
debriefs after SBT to improve team- based compe-
tencies found that, in certain studies, debriefs did 
not lead to a performance improvement, suggesting 
that these debriefs may not have influenced teaching 
due to inferior quality.

The authors’ prior work26 has demonstrated that 
faculty teams facilitating debriefings immediately 
after SBT of interprofessional student teams did 
indeed have varying quality of key components of 
an effective debrief, especially in the prebriefs before 
the start of a session. In addition, it found that the 
quality among these PB components improved over 
time. For this study, we investigated whether the 
quality of prebriefs and debriefs in interprofessional 
education using SBT had an effect on the degree 
of learning of participants as measured by improve-
ment in their team- based performance during SBT 
sessions. We hypothesised that student team- based 
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performance during SBT, and, as a result, learning by students, 
improved more with higher quality debriefing.

METHODS
Study design
The design for this study was a retrospective comparison of 
matched team performance scores of interprofessional students 
undergoing SBT with ratings of prebriefs and debriefs conducted 
by faculty teams following these performances. Data for this 
study drew on prior work by the authors related to high- fidelity 
simulation- based team training of interprofessional students27 
and analysis of the quality of the immediate after- action faculty 
team- guided structured debrief of these SBT scenarios.26 SBT 
sessions occurred at the Louisiana State University (LSU) Health 
New Orleans School of Medicine Learning Centre. Interprofes-
sional student team data were collected prospectively. Junior 
students undergoing their surgery rotation at the LSU Health 
New Orleans School of Medicine and senior undergraduate 
students enrolled in their intensive care course from the LSU 
Health New Orleans School of Nursing participated in the SBT. 
The interprofessional student team training was integrated into 
the mandatory SBT sessions in which the junior medical students 
participated during their surgery rotation. Evaluation of the 
quality of the prebriefs and debriefs was retrospectively under-
taken through video review of faculty performances.

Team training of interprofessional students format
The team training of interprofessional students programme 
involved a 1- year, high- fidelity SBT team development interven-
tion involving interprofessional student teams of junior medical 
students and senior undergraduate nursing students who partic-
ipated in SBT sessions involving trauma resuscitations. Overall, 
213 students comprising 42 interprofessional teams of 3–8 
members participated. The training format consisted of a dual 
scenario design in which teams of students underwent an initial 
prebrief, participated in an SBT scenario, did an immediate after- 
action debrief, then participated in a second SBT scenario that 
was followed by another immediate after- action debrief. Faculty 
teams facilitated each prebrief and immediate after- action struc-
tured debrief. After each SBT scenario, participants and facil-
itators completed a multisource evaluation team performance 
instrument, the Teamwork Assessment Scales (TAS). The TAS 
is an 11- item tool using a 6- point Likert- type scale (definitely 
no=1 to 6=definitely yes). It has three subscales: (1) the 5- item 
team- based behaviours (TBB) subscale measuring individual 
performance within the team, and (2) the 3- item shared mental 
model as well as (3) the 3- item adaptive communication and 
response (ACR) subscales that each measured components of 
overall team performance. This instrument has evidence of both 
generalisability28 and convergent validity29 as a team assessment 
tool for interprofessional student teams undergoing SBT. It 
provided a means of evaluating the degree of student learning 
of team- based competencies during the SBT session by determi-
nation of the change in team performance from the first to the 
second scenario.

Character and rating of faculty team-led prebriefs and 
debriefs
Four faculty members (designated A, B, C and D) comprised 
the combination of seven faculty teams (designated team 1 
through 7), with one to three instructors leading a debrief at 
one time. Two faculty members were physicians (one internist 
and one surgeon); the remaining two faculty members were 

nursing professionals with advanced degrees. Two members, 
members A and C, had worked together as a facilitator team 
before the beginning of the team training of interprofessional 
students programme. None of the instructors had undergone a 
formalised course in debriefing training. As mentioned previ-
ously, faculty teams conducted a prebrief at the beginning of 
each session. During the prebrief, instructors introduced them-
selves and oriented the students to the computer- operated, 
human patient simulator (CAE, Montreal, Canada) used for 
the SBT scenarios as well as the equipment available for each 
scenario. They discussed the learning objectives of the session 
related to using Advanced Trauma Life Support guidelines for 
trauma resuscitation and teaching team- based competencies to 
improve teamwork. They then provided three ground rules for 
optimising learning. They included the following: (1) treat it 
real (ie, consider the computerised manikin as a real- life patient 
and provide care as one would in the clinical environment); (2) 
treat the faculty as ghosts (ie, do not direct any questions to 
the faculty during the SBT scenario) and (3) treat it like ‘Vegas’ 
(ie, maintain confidentiality related to how people performed 
during the SBT scenarios and what was said during debriefs). 
Students were encouraged to practice the team- based compe-
tencies taught when they returned to the clinical environment. 
Finally, the faculty team then introduced the student teams to the 
first SBT scenario by providing background. Each debrief would 
begin with an investigation of student participants’ emotional 
response to the scenario (ie, How did that feel?). It would then 
analyse key actions to identify performance gaps and address 
learning objectives to help fill those gaps. Finally, it would finish 
with a summary of teaching points with an elicitation of student 
commitment to work on one item taught.

All SBT sessions underwent video recording of the prebriefs, as 
well as both scenarios and debriefs. Two independent observers, 
blinded to the teams’ scenario performances, rated the quality of 
the prebriefs before and the debriefs following the first scenario 
in a retrospective manner by reviewing videos of them blinded 
to the date of the performance. For this rating, they used an 
electronic (eAssessment) version of the Objective Structured 
Assessment of Debriefing (OSAD) instrument.30 The OSAD is 
an 8- item scale assessing evidence- based components of an effec-
tive debrief using a 5- point Likert scale (1=done very poorly 
to 5=done very well). It provided a means of evaluating how 
closely faculty teams adhered to evidence- based components of 
an effective debrief. It thus served as a marker of the quality 
of the debrief. The raters evaluated the prebriefs using only the 
first three items of the OSAD (ie, approach, establishment of 
learning environment and engagement of learners), since the 
five remaining items focused on after- action components of an 
effective debrief (ie, reflection, reaction, analysis, diagnosis and 
application). They rated the debriefs using all eight items.

Statistical analysis
For student team performance, investigators calculated mean 
subscale TAS scores for the first and second scenarios. Mean 
change scores were compared from the first to the second 
scenario using t- test analysis. For prebrief and debrief faculty 
performance, investigators calculated mean item OSAD scores 
for the prebrief and first debrief for every combination of 
faculty teams. Comparisons of performance on each OSAD item 
between the teams were calculated using analysis of variance 
with post hoc Tukey’s Studentised Range Procedure. Lastly, a 
trend analysis over time using the Kendall’s tau coefficient test 
and linear regression was conducted.
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After matching the SBT performances of interprofessional 
student teams with the prebrief and first debrief conducted by 
the faculty team for a particular session, investigators conducted 
a multiple linear regression analysis comparing each TAS 
subscale mean score with the 11 faculty team OSAD mean scores 
(three scores for prebrief and eight scores for debrief). Investi-
gators then performed univariate analysis for each of the TAS 
mean subscale scores with each of the 11 faculty performance 
mean item OSAD scores as a single predictor. Investigators set 
statistical significance for comparisons and linear regressions at a 
p<0.5. We did this comparison because we wanted to look at the 
relationship between each component of debriefing to overall 
learning of students in the SBT sessions. We felt that perfor-
mance as rated by the TAS subscales was such an outcome.

RESULTS
Results related to data analysis of the team training for interpro-
fessional students programme27 as well as the analysis of prebrief 
and debrief quality,26 have been previously published. For the 
team training of interprofessional students programme, 187 first 
time attendee students participated in the SBT sessions. Seven 
separate faculty teams had their prebrief and debrief perfor-
mances evaluated using the OSAD (table 1). Prebrief OSAD mean 
item scores were ≥3 except for two scores. All debrief OSAD 
mean item scores were ≥3.5, except for one score. Linear regres-
sion analysis demonstrated improvement in faculty prebrief and 
debrief scores on certain items over time.

Table 2 summarises the changes in the mean TAS subscale 
scores of student team performance before and after the first 
debriefing held during the SBT sessions. In brief, statistically 
significant increases of over one full unit occurred in TAS 
subscale scores after the first debriefing. Table 3 summarises 
multiple linear regression analysis results comparing mean TAS 
subscale change scores with each of the 11 rated mean OSAD 
items. In brief, multiple linear regression analysis demonstrated 
a statistically significant relationship between the ACR mean 
subscale score and the debrief engagement of the learners score 
(parameter estimate=1.46, p<0.013). No significance remained 
on univariate analysis.

DISCUSSION
In this study, the degree of change in interprofessional student 
team performance from one SBT scenario to a second did not 
correlate with the quality of either the prebrief before the first 
scenario or the debrief between the scenarios. Thus, we accept 
the null hypothesis, refuting our theory that debrief quality influ-
enced the degree of student learning as measured by improve-
ment in interprofessional student team performance from one 
scenario to the second. Only one statistically significant correla-
tion between the 11 OSAD variables and the 3 subscales of the 
TAS existed. This correlation was between the debrief engage-
ment of learners OSAD item and the ACR subscale score on 
multiple linear regression analysis, and it was lost on univariate 
analysis.

Substantial research in the literature seems to support the 
importance of debriefs in SBT. Several investigators have demon-
strated the superiority of conducting a debrief in conjunction 
with SBT compared with just performing SBT alone.24 31–34 
Thus, many simulation and medical education organisations 
support the use of debrief in SBT35 36 and interprofessional 
education.37 38 Garden et al’s systematic review25 on conducting 
debriefs after SBT for non- technical skills, however, found that, 
in several instances, debriefs were no more effective than other 

Table 1 Summary of the team training of interprofessional students programme’s OSAD scores of prebriefs and debriefs for the seven faculty team 
combinations conducting them

Faculty team designation Type of brief (N)

OSAD item score (mean±SE)

Approach Environment Engagement Reaction Reflection Analysis Diagnosis Application

1 Prebrief (2) 3.5±0.7 4.3±0.4 4.0±0.0 n/a n/a n/a n/a n/a

Debrief (11) 4.7±0.4 4.1±0.8 4.7±0.4 4.4±0.7 4.7±0.4 4.7±0.4 4.7±0.4 4.6±0.5

2 Prebrief (9) 4.0±0.8 4.8±0.4 4.7±0.4 n/a n/a n/a n/a n/a

Debrief (5) 4.1±0.4 3.7±1.1 4.3±0.5 4.0±0.6 4.6±0.4 4.8±0.8 4.6±0.6 4.9±0.2

3 Prebrief (7) 4.3±0.7 4.5±0.5 3.9±0.5 n/a n/a n/a n/a n/a

Debrief (3) 4.7±0.3 3.8±0.8 4.7±0.6 4.5±0.5 4.8±0.3 4.8±0.3 4.5±0.5 4.7±0.3

4 Prebrief (4) 2.8±0.5 2.6±1.1 3.0±1.1 n/a n/a n/a n/a n/a

Debrief (3) 3.8±0.8 3.7±0.6 4.2±1.0 3.7±1.0 4.3±0.8 4.2±0.3 4.2±1.0 4.1±1.0

5 Prebrief (14) 3.2±1.0 3.0±1.0 3.4±1.2 n/a n/a n/a n/a n/a

Debrief (11) 3.8±0.8 4.0±0.6 4.1±0.7 4.1±0.8 4.4±0.6 4.4±0.7 4.5±0.7 4.3±1.0

6 PreBrief (0) n/a n/a n/a n/a n/a n/a n/a n/a

Debrief (4) 4.8±0.5 4.6±0.5 4.8±0.5 4.8±0.5 4.9±0.3 5.0±0.0 5.0±0.0 4.9±0.3

7 Prebrief (2) 3.0±0.0 4.3±0.4 4.0±0.7 n/a n/a n/a n/a n/a

Debrief (1) 3.0 3.5 4.0 4.0 4.0 4.0 4.0 4.0

n/a, not available; OSAD, Objective Structured Assessment of Debriefing.

Table 2 Summary of mean Team Assessment Scales (TAS) Subscale 
Scores for interprofessional student team performance before and after 
the first debriefing of simulation- based training sessions

Team performance timing

TAS subscale

TBB scores 
(n=168)

SMM scores 
(n=151)

ACR scores 
(n=151)

Mean±SD Mean±SD Mean±SD

Predebriefing 2.81±0.68 2.47±0.82 2.16±0.73

Postdebriefing 3.96±0.74 3.73±0.76 3.31±0.82

P value* <0.001 <0.001 <0.001

*One way ANOVA
*One way ANOVA.
ACR, adaptive communication and response; ANOVA, analysis of variance; SMM, shared 
mental model; TBB, team- based behaviours.



363Paige JT, et al. BMJ Simul Technol Enhanc Learn 2021;7:360–365. doi:10.1136/bmjstel-2020-000685

Original research

postintervention educational interventions, including not having 
debriefs at all. Nonetheless, debriefs have a powerful influence 
on team function and performance. For example, a different 
systematic review39 looking at the effectiveness of debriefs in 
health professional education concluded that including debriefs 
as part of SBT increases the effectiveness of teaching both tech-
nical and non- technical skills. Outside of SBT, debriefs can 
improve team performance by 25%,40 and their use in check-
list form in an operating room has led to decreased costs and 
mortality.41

Our results are in line with the findings of Garden et al.25 We 
found that the improvements in team- based performance of the 
student teams did not rely on any particular aspect of an effective 
debrief as measured by the OSAD. This lack of linkage between 
quality debriefs and learning as measured by improvements in 
team- based performance during SBT sessions emphasises the 
complex nature of the debriefing and learning processes and 
their interplay. Debriefs have multiple structural elements,42 43 
must pass through several phases44 and require the facilitator 
to maximum learner receptivity while minimising cognitive 
overload.45 46 All these efforts become even more challenging 
when the prebriefs and debriefs are in the setting of interprofes-
sional education SBT, since the presence of other team members 
changes the dynamics of the process and can impede47 or prevent 
an opportunity for a learner from speaking up. Thus, our find-
ings could result from a variety of issues related to debriefing, 
learning and their interplay.

One explanation for the findings of equivalency may be the 
fact that, given the relatively high mean OSAD item scores 
encountered, the variability between faculty teams in prebrief 
and debrief quality was insufficient to tease out which compo-
nents of the debriefing process were most important. In other 
words, the calibre of the debriefing performance of the faculty 
teams was so homogeneous that finding a difference between 
OSAD mean item scores and interprofessional student team 
performance was too difficult. Faculty team OSAD mean items 
score were almost all ≥3.0 for prebriefs, except for two scores, 
and near universally ≥3.5 for debriefs, except for one score. 
Since trained observers rated each faculty team performance, we 
believe that these scores more accurately reflect actual debriefing 
quality than if we used student- based or facilitator- based OSAD 
ratings as Hull et al48 have shown that these later ratings tend to 
overestimate scores compared with observers.

The good performance of the faculty teams likely rested on 
the fact that the team training of interprofessional students 
format followed many suggested and evidence- based guidelines 
for conducting an effective debriefing process. The authors 
intentionally planned to have postevent debriefs immediately 
following each SBT scenario to optimise recall and learning, 
especially in the context of teaching team- based competen-
cies.36 47 They ensured that the after- action debriefs were facil-
itator guided, given the fact that students benefit more from 
this format compared with self- debriefing.49 Furthermore, they 
conducted a prebrief to prepare learners before commencing any 
SBT.

In addition to following the three- part plan, prebrief and 
debrief format, the authors also attempted to ensure that both 
prebriefs and debriefs followed best- practice structures and 
techniques. Facilitators adhered to three debriefing duties: (1) 
making it safe (ie, creating a learning environment in which 
learners felt secure and supported), (2) making it stick (ie, 
encouraging learners to self- reflect, identify gaps in performance 
and develop solutions to them) and (3) making it last (ie, elic-
iting a commitment to change).43 45 Furthermore, facilitators Ta
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used a’fan’ approach when interacting with the learners in order 
to make sure that each one was able to express thoughts and 
reflections.50 Finally, the prebriefs and debriefs followed several 
best practices for debriefing medical teams.51

Finally, student teams consisted of members who were both 
novices to teamwork and team- based competencies and unfa-
miliar with debriefing processes and techniques. As a result, facil-
itators often had to lean more toward using instructor- centred 
debriefing techniques52 in lieu of learner- centred teaching in 
order to move debriefs along and ensure that students under-
stood learning objectives. Such an instructor- centred approach 
may have resulted in a smaller increase in the performance 
scores of the student teams. This change in performance score 
may not have been enough to produce a statistically significant 
correlation between the OSAD mean item scores and the mean 
TAS subscale scores.

Future directions of research include educating student teams 
in debriefing processes in order to determine its impact on team 
behaviour. Student- led debriefings could then be rated using the 
OSAD in order to delineate which components are best learnt. 
In addition, the relationship between improvements in team 
performance and the quality of prebriefs and debriefs could then 
be examined. Finally, facilitator- led and student- led prebriefs 
and debriefs could be compared to determine which components 
of an effective debrief are more emphasised or of better quality.

This study has several limitations. First, the fact that facili-
tators had to use more instructor- centred teaching techniques 
during the prebriefs and debriefs could have blunted the degree 
of learning. Second, this study involves only faculty and students 
from a single institution over the course of 1 year, limiting gener-
alisability and the opportunity to examine changes over time. 
Second, we used student team- based performance improvement 
during SBT as our marker for student learning. Improving team 
performance involves applying learnt knowledge, skills and abil-
ities together to work better as a unit. Thus, if prebriefs and 
debriefs succeeded in improving one aspect of these knowledge, 
skills and abilities and not others, performance improvement 
may not have been enough to demonstrate a relationship. We 
did this comparison because we wanted to look at the overall 
learning and we felt that performance was such an outcome. 
Finally, the high OSAD mean item scores may have produced a 
ceiling effect on these scores, resulting in a lack of variance that 
lead to an inability to detect a correlation between debriefing 
quality and student learning. In other words, the relatively high 
quality of the prebriefs and debriefs overall may be an anomaly, 
limiting the generalisability of our findings. This ceiling effect 
could potentially be overcome by analysing the effect on learning 
between faculty teams that are novice in debriefing techniques 
with teams containing expert facilitators.

In conclusion, this study did not demonstrate an increase 
between the degree of learning among interprofessional student 
teams undergoing SBT as measured by improvements in team 
performance during an SBT session and the quality of debriefing 
among OSAD items related to effective prebriefs and debriefs. 
This lack of an improvement is likely due to the complex nature 
of the debriefing and learning processes and their interplay 
that may have blunted the degree of learning experienced by 
the student learners. In additions, the generally good quality of 
the prebriefs and debriefs may have prevented a detection with 
statistical analysis. Nonetheless, the team training of interprofes-
sional students programme format and the relatively high quality 
of the faculty team prebriefs and debriefs led to students learning 
key team- based competencies essential to highly reliable team 
performance in the clinical environment.
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