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Theoretical Foundations
of Learning Through Simulation
Jason J. Zigmont, PhD,* Liana J. Kappus, MEd,* and Stephanie N. Sudikoff, MD*,†

Health care simulation is a powerful educational tool to help facilitate learning for clinicians
and change their practice to improve patient outcomes and safety. To promote effective
life-long learning through simulation, the educator needs to consider individuals, their
experiences, and their environments. Effective education of adults through simulation
requires a sound understanding of both adult learning theory and experiential learning. This
review article provides a framework for developing and facilitating simulation courses,
founded upon empiric and theoretic research in adult and experiential learning. Specifi-
cally, this article provides a theoretic foundation for using simulation to change practice to
improve patient outcomes and safety.
Semin Perinatol 35:47-51 © 2011 Elsevier Inc. All rights reserved.
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High-fidelity health care simulation is a costly and time
intensive educational process that allows practitioners

o learn, practice, and gain experience in a safe and structured
nvironment without risk to patients. Health care education
as traditionally relied on the apprenticeship model, where
ractitioners train with real patients in actual clinical settings.
lthough the power of this type of experience and hands-on

earning is substantial, the recent pressure to decrease orien-
ation times, work-hour restrictions for residents, and an in-
reased awareness and commitment to patient safety pro-
ides the basis for a strong argument to invest in simulation
s an educational tool. However, to justify the costs of health
are simulation, educators need to ensure that simulation is
sed effectively to achieve desired outcomes and changes in
ractice. Effective education of adults through simulation
equires a sound understanding of both adult learning theory
nd experiential learning. This review article provides a
ramework for developing and facilitating simulation
ourses, founded upon empiric and theoretic research in
dult and experiential learning. Specifically, this article pro-
ides a theoretic foundation for using simulation to change
ractice to improve patient outcomes and safety.
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For simulation-enhanced education to be sustainable and
romote healthcare professionals to change their daily prac-
ice, educators need to demonstrate results, such as improved
atient outcomes. Outcomes, however, are often measured
y tests or number of training hours completed. For example,
ultiple-choice examinations may be used to assess compe-

ency but, in reality, can only test basic knowledge and com-
rehension. According to Blooms Taxonomy (Fig. 1)1 of

learning, knowledge, and comprehension are the simplest
levels of learning. The ability of a learner to apply and analyze
knowledge is a better indicator of competence. Simulation,
when used with the goal of improving practice, can allow the
learner to move from knowledge or comprehension to appli-
cation, analysis and even synthesis.1

In addition, educational interventions focused solely on
increasing knowledge (ie, lectures) reflect an educational
practice that envisions the mind as a computer.2 In this way,
he educator “pours” information into the learner, hoping
hat it is retained and can be used in future situations. Near-
erm retention can be improved in this way, but transfer to
ractice, both in the short term and long term, is limited. A
ocus on improving knowledge, even if achieved, may not
mprove practice, as subject matter knowledge is often sec-
ndary in practice to the individual’s mental model, biases or
ssumptions which guide behavior.3,4

Similarly, “seat time,” hours of training, or number of simu-
lations completed, has been used as a substitute measure to
substantiate the “success” of simulation. Such data have been
useful for reporting purposes as short-term measures of success

but, in reality, only demonstrate that the learner was physically
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present. When substitute measures, such as test scores, or
course completion are used to assess the impact of an educa-
tional intervention, then the focus on improving practice is often
lost.

Changing practice requires focus upon 3 issues: the indi-
vidual, her/his experiences and the overall learning environ-
ment. Based upon the Trio Model of Professional Learning,
the Learning Outcomes Model (Fig. 2) highlights the immer-
sive relationship that exists between learning and these 3
factors.5-9

Often, education in the professional setting focuses solely
on training or creating meaningful educational experiences
for the individual, and rarely on creating a supportive learn-
ing environment. For example, simulation-based training
can very quickly devolve into “experience only,” without pro-
moting assimilation of knowledge. Although one cannot ex-
tricate individuals from their experiences and environments,
this article is broken into these 3 components for clarity. As
educators, we need to consider all 3 components when craft-
ing simulation exercises.

Individual
The motto for pediatric medicine is ‘children are not small
adults,’ but rather, children have unique anatomic, physio-
logical, immunologic, and developmental differences. Simi-
larly, ‘adult education is not the same as childhood educa-
tion.’ The differences have led to 2 distinct educational
approaches to teaching and learning: pedagogy, the teaching
of children and andragogy, the teaching of adults.10 Andra-
gogy is not simply working with learners older than 18 years
of age; it requires an understanding of best practices to facil-
itate adult learning. Sound adult learning theory is premised
on several crucial assumptions about the characteristics of
adult learners in contrast to child learners, including: (1)
adult learners are self-directed and self-regulated10; (2) adult
learners are intrinsically motivated to learn10,11; (3) adult
learners have previous knowledge and experience that are an

Figure 1 Bloom’s taxonomy.1
increasing resource for learning5,6,12; (4) through this experi-
nce, adult learners form mental models which guide their
ehavior,5,6,12-14; and (5) adults use analogical reasoning in

learning and practice.3,5,6,11,13,14

As self-regulated learners, adults learn what they want to
learn, when they want and need to learn. Readiness to learn is
triggered by a need to know how to perform more effectively
in some aspect of one’s life. Self-regulated learners require a
student-centered approach, which puts the learning objec-
tives most important and relevant to the learner at the fore-
front. This is often in conflict with a teacher-centered ap-
proach in which the instructor assumes full responsibility for
what is taught. As educators in health care, we cannot force
practitioners to learn, but rather, we must explain the rele-
vance the learning has to their work and help them make
decisions about how, when and why to learn. In this way, the
educator serves as a facilitator of learning rather than a
“teacher.” As adults control their learning, they end up pro-
viding their own motivation.

For adults, learning is not its own reward; adult learners
are intrinsically, rather than extrinsically motivated,10 mean-
ng they must believe that the learning outcome is practical,
oncrete, and immediately usable. If adults feel competent,
re given autonomy, and feel as if they are part of an environ-
ent in which they are respected and connected to one an-

ther, then their self-efficacy is enhanced.11 Self-efficacy, or
belief in one’s ability to complete a task contributes to one’s
motivation to learn.15 Simulation-based education, because it
llows hands-on practice of skills and promotes community
hile increasing competency and autonomy, has the power

o motivate adults to learn.11

Educators in simulation must take care to use specific
strategies to create a respectful and supportive environment,
which protects the confidentiality of individual performance
to maintain this motivation. Unlike lecture-based learning,
confidentiality is a unique consideration for simulation-
Figure 2 Learning Outcomes Model.6
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based learning because all levels of individual performance
are observed by the whole group. Some strategies to create
trust, rapport, respect and support include (1) define the goals
(ie, assessment or learning) for participants before the course;
(2) introduce all facilitators and participants; (3) outline ex-
pectations for the course, including ground rules for partici-
pating in the scenarios and postsimulation debriefing; (4)
prepare a confidentiality agreement to protect individual per-
formance and issues raised during group discussions; (5)
provide an orientation to the manikins and the simulation
environment; and (6) disclose how videos are secured and
archived.

In addition, adult learners bring previous knowledge, life
experience, and perspective to every learning experi-
ence.5,6,10,13 In this way, adults become a rich resource of

nowledge and experience for each other. They need to con-
ect learning to this knowledge and experience base.13 The

challenge for educators is to activate this relevant prior
knowledge and elicit participants’ experiences, to allow the
learner to explore new and old side by side. This can be
achieved through prompted or guided reflection, ie, asking
participants to recall a similar situation encountered in the
past and to remember the strategies they used to handle it.
For example, if the learning objective is conflict management
in the clinical setting, before offering tools and strategies for
conflict resolutions, educators can prompt participants to
recall a past experience during which conflict was present
and how it was handled. Then, the adult learner is ready to
compare the new strategies and tools offered by the educator
with the previous strategies.

Past experience allows adults to form mental models,
which govern behavior and guide learning and prac-
tice.3,5,6,13,14,16 These mental models, also called frames, rep-
resent the decision-making processes, assumptions, stan-
dards, or protocols that dictate cognitive processing of
information. In health care, mental models form the basis for
clinical decision-making. For example, one may use a proto-
col to treat a disease process and make decisions based on
past experiences.5,13,14

Mental models based on experience may be so entrenched
that the individual will rely on them even in the presence of
contradictory evidence.3,6,13 Flawed mental models can form
when providers treat symptoms rather than their underlying
cause. Often this is done by intuition or tacit knowledge,
even in light of contrary explicit knowledge. For example,
when providers have successfully diagnosed and treated a
patient, their existing mental model is reinforced regardless if
the treatment plan was correct. As providers rely on their tacit
mental model (intuition), adding additional explicit knowl-
edge will not necessarily change practice unless it is attached
to the provider’s mental model or decision-making process.
More effective learning should therefore target changing or
enhancing mental models.6,14

Adults use analogical reasoning to adapt or connect their
existing mental models to new information or a target or
preferred mental model. Analogical reasoning is the process
of identifying the structural similarities between a specific,

novel experience and related past experiences to make infer-
ences from prior events.16 These inferences can then be used
to respond to and understand a novel event. When the con-
nection proves successful—the analogy between the prior
and current situation is viable—the new experience is often
integrated into a mental model the learner uses to guide
practice in related situations.17 The ability to reason via anal-
ogy to integrate new experiences into mental models enables
individuals to transfer knowledge from their past experiences
to use in novel situations.6,13,14 In addition, the process of

sing analogical reasoning provides efficiency because infor-
ation from previous experiences can be used to reduce the

ime and effort required to accomplish the new task.18 For
example, the heart is analogous to a pump. If a learner un-
derstands the way a pump operates, this mental model of
pump functionality can foster learning of heart functional-
ity.19 Faulty analogical reasoning, by contrast, is at the core of

iagnostic errors: the learner may have connected a surface
eature rather than a structural feature.

For example, consider a case of a child intubated after a
raumatic brain injury being monitored in the intensive
are unit. During the course of care, that patient’s blood
ressure begins to increase, the respiratory pattern
hanges, and heart rate begins to decrease. This Cushing’s
riad physiology leads the care team to assume impending
rain herniation and treat the increased intracranial pres-
ure. They elevate the head of the bed, adjust the ventric-
lar drain, sedate, and administer hypertonic saline. The
atient does not improve. The actual etiology for the clin-

cal changes was an obstructed endotracheal tube. The
eam made a surface connection: Cushing’s triad � brain
erniation, but overlooked the new information available
nd structural cause of the condition, ie, increased pres-
ures on the ventilator and increased end tidal CO2.

Unlike lecture-based or teacher centered-learning, simula-
ion requires learners to apply their current mental models
uring an experience; it provides a great opportunity for

ndividuals to control their learning to improve or refine their
ental models. Educators can design simulations that stress

xisting mental models, helping the individual to identify
reas where they need and want to learn. In this way, the
ducator facilitates the education process, while allowing
dults to self-regulate their learning and focus on their own
earning objectives.

Experiences
Experiences, either real or simulated, are simply catalysts for
learning: the actual learning does not occur during the expe-
rience itself, but rather during the debriefing that follows. A
debriefing is a discussion that occurs immediately following
the simulation experience during which educators and learn-
ers can reflect together to analyze individual and group per-
formance. Experiences provide an opportunity for this reflec-
tion during which individuals can evaluate, refine and
enhance the mental models that guided behavior. Skilled
debriefers facilitate reflection and analogical reasoning after
an experience for each individual. The learner must then

“test,” or experiment with revised mental models created by
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this reflection, leading to permanent change. The process of
having an experience (concrete experience), reflecting on
that experience (reflective observation), developing mental
models (abstract conceptualization) and then testing that
mental model (active experimentation) is based on Kolb’s
Experiential Learning Cycle (Fig. 3).12

Concrete Experience
Simulations provide concrete experiences during which
learners can identify knowledge gaps upon which they can
reflect. The most profound educational experiences are those
that are emotionally charged, challenging, and stresses the
learner, causing a change of body state.20 Optimally, de-
signed simulations cause a significant change of body state to
foster meaningful reflection, yet are not so stressful as to
impede learning.

Reflective Observation
Debriefing provides an opportunity for learners to reflect on
the simulation and their own performance. This reflective
process allows the learner to identify gaps in mental models
and to prepare for learning. Educators can facilitate reflective
observation by providing an objective view of the learner’s
performance. Video-enhanced debriefings are useful to pro-
mote reflection, but should be used as an adjunct to the
process not as a replacement for the individual’s reflective
process. The learner must reflect on the rationale for the
behavior if they are going to change their mental model.

Abstract Conceptualization
Experience and reflection allow the learner to make sense of
what happened, while abstract conceptualization facilitates
bridging to future experiences. After reflection, the learner is
ready to adapt their mental model. During abstract concep-
tualization, the educator has an opportunity to help shape the
learner’s new mental model through analogical reasoning. At
this point, learners are ready to consider outside information
from the educator and other resources.

Active Experimentation
Once the learner has developed a new mental model, they
need to test it. In actual practice a learner must wait for this
opportunity to arise. When substantial time elapses before
the opportunity to practice occurs, it may result in loss of

Figure 3 Kolb’s Experiential Learning Cycle.13
change and reversion to old mental models. Simulation pro-
vides a perfect opportunity for active experimentation by
allowing the learner to try out new ideas immediately. Such
active experimentation promotes “cementing” of new knowl-
edge and long-term changes in practice.

Environment
Educators must consider the learning environment and the
larger clinical environment in which students regularly prac-
tice to promote sustained change. The environment for learn-
ing can either support or undermine the ability to apply new
knowledge in daily practice.5,9 For learning to be effective,
he environment must include skilled mentors to provide
ffective feedback and support change for life-long learning.
earners need mentors to help make sense of their experi-
nces. Mentors are both formal and informal. The challenge
or the mentor is to focus on guiding the individual through
he experiential learning cycle rather than trying to “lecture”
he learner after an experience. The mentor needs to shift
heir focus from presentation of material to facilitation of
eflective observation and abstract conceptualization. Men-
ors help the learner through experiential learning by provid-
ng feedback. In simulation, this occurs during the debrief-
ng. Learners first need the opportunity to have the
xperience (ie, simulation) without feedback or guidance
ven if they have difficulty. Once they have the experience
nd have reflected upon it, they are ready for feedback.

To help the learning process, feedback should be aimed at
nhancing the learner’s reflective observation and should be
oth positive and negative. The learner needs to make sense
f the experience and understand correct interventions and
reas for improvement. Positive feedback for appropriate be-
aviors will strengthen existing mental models, whereas in-
orrect behaviors or areas for improvement will be changed
uring abstract conceptualization.
For the individuals to change their daily practice, their

orking environments must support the change. As edu-
ators, we often overlook the environment in which learn-
ng will be applied. However, the actual clinical environ-

ent will make or break any change in practice. Learners
ust be able to use their new knowledge and mental
odel in daily practice as part of a lifelong experiential

earning cycle. The Accreditation Council for Gradual
edical Education lists this as a core competency of prac-

ice-based learning and improvement. Environmental is-
ues affecting practice change include both the work cul-
ure and the work processes.

If the work environment has a culture resistant to change
r improvement, the learner is going to have to overcome
arriers embedded within the system to use their new knowl-
dge and mental model. If the learners go against the group
nd change their practice, they risk being labeled outsiders
nd losing their sense of relatedness.12 For example, the pro-

cesses within the environment must support the change. If as
educators we help the learners with a new technique or pro-
cess while the environment does not support change, the
individual will not be able to use their new mental model. For

example, the student learns how to use a new piece of equip-
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ment in simulation, but it will not be available on the unit
until next quarter. Educators need to be aware of barriers that
may currently exist in the work environment and consider
solutions to overcome these barriers when choosing learning
objectives.

Conclusions
Healthcare simulation is a powerful educational tool to help
facilitate learning for clinicians and change in practice to
improve patient outcomes and safety. To promote effective
life-long learning through simulation, the educator needs to
consider individuals, their experiences and their environ-
ments. Effective education must be delivered along a contin-
uum, from simulation to the bedside, where each experience
is seen as a problem to be solved or an opportunity to learn.
Simulations should not only provide an opportunity for ex-
perience, but also one for reflection and refinement of mental
models. Simulation adheres to the 2 most important tenets of
experiential adult learning by allowing hands-on experience
in a safe environment, and subsequently providing guided
reflection. The educator must then facilitate discovery of
mental models and provide the substrate for learners to
change and improve them. When provided in the context of
best practices of adult learning theory, simulation can have a
positive impact on not only the learners, but also the patients
they serve.
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