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Abstract

The Implicit Theory of Mindset proposes two different mindsets that sit at opposite ends of a spectrum: a fixed mindset
versus a growth mindset. With a fixed mindset, an individual believes they are born with a certain amount of an attrib-
ute, and so their potential is both pre-determined and static. With a growth mindset, an individual believes their
attributes are malleable and can strengthen over time with repeated effort, adaptable learning strategies, and chal-
lenge seeking. Adoption of a growth mindset is associated with improved academic success, more effective learning
strategies, increased resilience in the face of adversity, and better mental wellbeing.

The theoretical underpinning of psychological safety resonates with the Implicit Theory of Mindset as it infers that a sig-
nificant number of simulation participants have a fixed mindset and are therefore more likely to be fearful of making
an error. The simulation community agree that participants need to feel comfortable making errors for simulation

to be successful. The key word here is comfortable. Participants feeling comfortable to make errors just scratches

the surface of adopting a growth mindset. With a growth mindset, participants see errors as a positive in the simula-
tion experience, an inevitability of the learning process, evidence that they are adequately challenging themselves

to improve.

Encouraging adoption of a growth mindset in participants is a powerful addition to the establishment of psycho-
logical safety because a growth mindset will re-frame participants’experiences of social comparison from negative
to positive and optimize information processing. We propose a novel idea: simulation educators should be explicit

in the pre-brief about what a growth mindset is and its associated benefits to encourage its adoption during the sim-
ulation activity—a simulation growth mindset intervention. If this is not possible due to time constraints, an online
module or article about growth mindset would be appropriate as pre-reading to encourage adoption of a growth
mindset in participants. The message is not that a simulation growth mindset intervention should replace the focus
on psychological safety but rather that it should be used synergistically to provide the highest quality simulation
experience.
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Background

Introduction

Johnny enters the simulation suite. The facilitator is
warm and gracious; she makes everyone in the room feel
safe from judgment and reproach. Johnny understands
that if he makes an error, no one is going to make him
feel incompetent in his professional role. The problem,
however, is that Johnny has a persistent inner monologue
that leaks like a faulty tap in his head. His inner mono-
logue reminds him to focus on his performance so that
he receives external validation from the facilitator and
participants, which reinforces that he is intelligent and
talented. The inner monologue persuades him to volun-
teer for scenarios where he already feels intelligent and
accomplished, to reduce the chances of him making an
error and reminding himself of his inescapable deficien-
cies. The inner monologue encourages him to feel shame
when other participants perform better than him. The
problem for Johnny is that although he feels the environ-
ment is psychologically safe, he has an inner belief system
that limits his ability to extract the full learning potential
from the simulation activity.

Psychological safety is a cornerstone of simulation-
based education (SBE). The rationale is that it creates an
environment that is conducive to interpersonal risk tak-
ing [1, 2] and reduces the emotional threat of tarnishing
participants’ professional identity if they make an error
[3-5]. Psychological safety also focuses on building rap-
port to ensure participants’ expectations, goals, and feel-
ings are valued and respected. If psychological safety and
rapport are neglected, participants are more likely to feel
shame, anger, and disengagement from the simulation
activity [6]. In this debate article, we will argue that the
goals and benefits of psychological safety can be ampli-
fied by the addition of a growth mindset intervention.

Growth mindset

In 1988, American psychologist Carol Dweck introduced
her Implicit Theory of Mindset, and it spread like wildfire
in the world of education [7]. A mindset is a belief one
has about their attributes, such as intelligence or proce-
dural ability. The theory proposes two different mindsets
that sit at opposite ends of a spectrum: a fixed mindset
versus a growth mindset. With a fixed mindset, an indi-
vidual believes they are born with a certain amount of an
attribute, and so their potential is both pre-determined
and static. The focus is on performance-orientated goals,
striving to surpass others (performance-approach) or
avoiding performing worse than others (performance-
avoidance) [8]. With a fixed mindset, you are also more
likely to be afraid of making an error as it reveals your
permanent deficiencies. With a growth mindset, an
individual believes their attributes are malleable and
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can strengthen over time with intentional and repeated
effort, adaptable learning strategies and challenge-seek-
ing. With a growth mindset, you think your potential is
infinite because your attributes have limitless growth [9].
The focus is on learning-orientated goals, prioritizing the
significance of acquiring new knowledge and skills, rather
than measuring yourself against others [8].

The Implicit Theory of Mindset is relevant to the simu-
lation community because some simulation participants
may have a fixed mindset [10-13]. Participants who
adopt a fixed mindset participants may be more fearful of
making mistakes, receiving negative feedback, and having
an inferior performance to peers, because these highlight
their perceived innate and permanent deficiencies. The
establishment and maintenance of psychological safety
aims to mitigate these negative outcomes, by making par-
ticipants feel comfortable to make errors and create an
environment in which reflection and feedback from peers
are given with consideration for the recipients’ emotional
wellbeing [2, 6]. Encouraging adoption of a growth mind-
set in participants has more ambitious goals with regards
to the role of both errors and feedback.

Literature overview
There has been a vast amount of research identifying
the benefits to learners across disciplines and ages when
adopting a growth mindset. Most of these studies aimed
to establish causation through randomization of learn-
ers to a growth mindset intervention versus a control
group and evaluating outcomes. A growth mindset inter-
vention is an umbrella term for providing information
to learners that attributes can grow when an individual
exerts effort toward a challenge. Often this information
includes a summary of research on brain neuroplasti-
city and the benefits of adopting a growth mindset [14].
When learners receive a growth mindset intervention,
they are more likely to have improved academic success
[15], better learning strategies [16], increased resilience,
and enhanced mental wellbeing outcomes [10-13, 17].
Although growth mindset adoption is positively cor-
related with academic achivement in 72 out of 74 devel-
oped countries, there is no positive correlation in China
and Lebanon [18]. Yeager and Dweck hypothesize that
the lack of positive correlation in China could be because
a growth mindset cannot further increase study hours or
test scores when there is already a strong cultural expec-
tation to work hard [19]. However, this does not indicate
that a growth mindset has no effect on mental wellbeing
in China. Students in China exhibit a pronounced con-
nection between a fixed mindset and the “fear of failure”
[18], which is a precursor to negative mental wellbeing
outcomes [10—13]. In summary, although growth mind-
set adoption may have differing benefits in different
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cultural contexts, it is still likely to benefit learners across
the globe.

Most of the research focusing on the Implicit Theory of
Mindset in healthcare education are correlation studies
rather than causation studies. In these studies, research-
ers evaluate participants’ pre-existing mindset using a
validated Growth Mindset Scale [9] and correlate with
other variables, such as mental wellbeing, effective use
of learning strategies, self-reported medical errors, and
academic achievement [9]. A fixed mindset in veterinary
and medical students has been associated with increased
stress and anxiety, and a growth mindset in this same
group was associated with improved psychological well-
being [10-12]. In nursing students, adoption of a growth
mindset is correlated with increased usage of evidence-
based learning strategies [16, 20].

In 2016, it was estimated that medical errors rank as
the third leading cause of death in the USA [21]. Inter-
estingly, studies in healthcare professionals around this
period show minimal or no correlation between growth
mindset and self-reported medical errors [22]. The self-
reporting of medical errors may have been underesti-
mated due to fear of social stigma.

The literature is sparse on the impact of participant
mindset in the context of SBE, but there are some prom-
ising studies demonstrating positive causations after
growth mindset interventions. One study demonstrated
that healthcare professionals receiving a growth mindset
intervention prior to a computer game training simula-
tion (neonatal resuscitation) had improvement in longi-
tudinal performance compared to a control group [23].
Two randomized studies demonstrated that instructional
messages—designed to influence mindset—can improve
procedural performance and motivation for secondary
school students performing simulation-based proce-
dural skills [24]. At the University of Melbourne, Jill Klein
and her team flipped the script. Instead of using growth
mindset interventions with the aim of improving partici-
pant performance or motivation in the simulation, they
used the simulation itself to teach growth mindset as a
coping strategy for medical students in the context of
medical error [25].

Novel idea

What if we could empower our simulation partici-
pants to adopt a growth mindset rather than focusing
on mitigating the negative outcomes of a fixed mind-
set? We propose that simulation educators be explicit
in the pre-brief about what a growth mindset is, and its
associated benefits, to encourage adoption of a growth
mindset during the simulation activity—a simulation
growth mindset intervention. A growth mindset inter-
vention could be as compact as a 10-min presentation,
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introducing participants to the concept of a growth
mindset and why they might find it helpful. If this is
not possible during the pre-brief due to the time con-
straints on the session, pre-reading would be appropri-
ate. While details of growth mindset interventions are
outside the scope of this article, further information
about specific interventions can be found in a recent
review by Burnette et al. [14].

The aim of the simulation growth mindset intervention
is to encourage adoption of a growth mindset in partici-
pants and thereby maximize the success of the simulation
activity. The establishment of psychological safety pro-
vides a safety net for simulation participants; we believe
a growth mindset intervention will be a trampoline to
elevate learning, performance, motivation and mental
wellbeing.

Benefits

We will discuss the benefits of a simulation growth mind-
set intervention in re-framing participants’ experience of
social comparison and to optimize participant informa-
tion processing.

Social comparison

The establishment of psychological safety aims to make
a simulation participant feel comfortable to perform
when being observed. It does not consider the impact
on the individual when observing other participants’
performances. When participants do not have a growth
mindset, they can see other participants’ success in simu-
lation as a threat if they do not perform as well or bet-
ter because it reveals, by comparison, their own innate
and permanent deficiencies [7]. We believe this feeling
of helpless inferiority can be damaging to engagement
in the simulation activity, and the research supports that
this can be damaging to a participants’ mental wellbeing
[10-13, 26]. If we do not make participants aware of the
benefits of adopting a growth mindset, the simulation
experience could contribute to psychological damage
with negative consequences such as avoidance of further
simulation activities and burnout.

In contrast, if a participant is empowered to adopt a
growth mindset during the simulation activity, they may
feel less threatened if other participants have a superior
performance. In fact, if they adopt a true growth mind-
set, they should perceive other participants’ success as
inspiration for what they can achieve with dedication,
effort, and effective learning strategies [9]. Inclusion of a
simulation growth mindset intervention is essential for
the simulation to be successful because it shifts the nee-
dle of social comparison from a negative to a positive.
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Information processing

The purpose of many simulation activities is for partici-
pants to improve performance by learning new things.
This is often achieved through feedback from facilita-
tors and peers. Having a growth mindset enlarges the
area of the brain associated with goal formation and
decision-making and primes participants’ brains to
process feedback [27, 28]. These processes are essential
to enhance participant experience in simulation.

Using functional magnetic resonance imaging stud-
ies, neuroscientists have shown that people with higher
growth mindset scores have differences in brain struc-
ture. Participants with higher growth mindset scores
have increased grey matter volume in the medial
orbitofrontal cortex, the part of the brain responsible
for goal formation and decision-making [27]. Neuro-
scientists have also demonstrated that participants
with growth mindsets have more brain activity in areas
that process corrective information after an error [28].
When participants with a growth mindset give an
incorrect answer to a question and receive feedback,
their attention is fully focused to “regulate sensory
and response selection” [28]—in other words, they are
interested in finding out what the correct answer is and
why. In contrast, participants with a fixed mindset who
give an incorrect answer and receive feedback demon-
strate higher levels of activity in the limbic system. The
limbic system regulates emotional response to sensory
information such as feelings of shame and despair [29].
In summary, when receiving feedback after an error,
growth mindset participants have deep processing of
new corrective information, whereas fixed mindset par-
ticipants have a more emotional response. As partici-
pants will receive feedback from other participants and
the facilitator(s) during SBE, how this information is
received, processed, and acted upon is essential to opti-
mize learning.

An individual’s mindset sits on a spectrum from fixed
to growth and, even for one learner, is dependent on a
particular set of circumstances. The establishment of
psychological safety in SBE aims to make participants
feel comfortable to make errors. Feeling comfortable to
make errors is a halfway house between a growth and
fixed mindset. With a growth mindset, you are not just
comfortable making errors, you see errors as a posi-
tive in the learning process. This positive association
with errors optimizes the brain processing of corrective
information. If we want participants to squeeze all the
potential learning out of the fruitful educational experi-
ence, we need to do everything in our power to prime
participants’ brains for deep processing of feedback and
enhanced goal setting and decision-making.
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Anticipated criticism

We will pre-emptively dispute the possible criticisms that
a growth mindset intervention is patronizing for adult
learners (undergraduate students or professionals) and
may be poorly received by learners from non-Western-
ized backgrounds.

Informative, not patronizing

Being explicit about the importance of a growth mindset
could be perceived as patronizing to adult learners. Many
educators will argue that adult learners have agency
and should not be actively corralled into changing their
beliefs or attitudes for the purpose of a simulation activ-
ity. Educators may argue that adult learners do not need
simulation facilitators to push their educational agendas
on to them.

We would first contend that there is a knowledge gap,
and so participants are unable to appreciate the benefits
of adopting a growth mindset for the simulation activ-
ity to be successful. Many healthcare professionals have
never heard of a growth mindset because most educa-
tion on growth mindset provided to learners is in the pri-
mary and secondary school setting in the Euro-American
world [15, 30]. The Implicit Theory of Mindset does not
appear to have permeated to healthcare professionals
on the shop floor. This is not reiterating already-known
information to participants but rather highlighting an
important tool in their arsenal for both the simulation
activity and their clinical practice.

As an adult learner, we want the facilitator to be
upfront with their intentions. An idea that resonates with
us is above the table negotiation, a communication tech-
nique that encourages educators to be explicit about what
they want instead of expecting learners to have telepathic
powers [31]. If facilitators are open and provide a simula-
tion growth mindset intervention, they are empowering
participants to make their own decision about adopting
a growth mindset to enhance the quality of their simu-
lation experience. Being honest with our participants is
treating them like adults.

Directions for future research

Although the literature on growth mindset interventions
being incorporated into simulation-based education
is sparse, there is ample evidence supporting the ben-
efits of growth mindset interventions in educational set-
tings. We therefore believe the focus of further research
should be on the type of growth mindset intervention
that will be most efficiently and effectively incorporated
into SBE. This is unlikely to be a one-size-fits-all solu-
tion but rather an exploration of different methodologies,
such as didactic teaching, educational reading materials,
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and/or written exercises, that simulation educators can
incorporate into their simulation-activities [14]. The lit-
erature also supports that learners gain more benefit
from a growth mindset intervention if educators them-
selves have a growth mindset [32, 33]. We believe further
research is required to determine what is the most effi-
cient and effective educator-based growth mindset inter-
ventions for simulation faculty development.

Conclusion

Encouraging adoption of a growth mindset is notably
absent from the conversation about psychological safety.
We need to go further than participants feeling com-
fortable to make errors. We must empower them to see
errors as a positive in SBE, an inevitability of the learn-
ing process. This can only be achieved by being explicit
with our participants about what a growth mindset is and
the benefits of adopting one. Let us put our cards on the
table.

The final message is not that a simulation growth
mindset intervention should replace the establishment
of psychological safety in simulation but rather that it
should be used synergistically. Let us use explicit strate-
gies to encourage our participants to feel psychologically
safe and adopt a growth mindset to enhance the quality
of their simulation experience.

Abbreviation
SBE  Simulation-based education
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