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Abstract

There are many theories that explain how adults learn and each has its own merits. This Guide explains and explores the more
commonly used ones and how they can be used to enhance student and faculty learning. The Guide presents a model that
combines many of the theories into a flow diagram which can be followed by anyone planning learning. The schema can be used
at curriculum planning level, or at the level of individual learning. At each stage of the model, the Guide identifies the
responsibilities of both learner and educator. The role of the institution is to ensure that the time and resources are available to
allow effective learning to happen. The Guide is designed for those new to education, in the hope that it can unravel the difficulties
in understanding and applying the common learning theories, whilst also creating opportunities for debate as to the best way they

should be used.

Introduction

The more we read, the more we realise that there are many
different ways of explaining how adults learn (Merriam et al.
2007). None of the individual theories fully explain what is
happening when an aspiring health professional is engaged in
learning. In this Guide, it will become clear that the authors
hold a broadly constructivist view. Constructivists, like
Vygotsky (1997), consider that learning is the process of
constructing new knowledge on the foundations of what you
already know. We will explain a constructivist schema, which
we feel has an evidence base and forms a theoretical basis to
help curriculum development, learning and teaching strate-
gies, student assessment and programme evaluation.

Malcolm Knowles (1988) considered that adults learn in
different ways from children. He introduced the term
“andragogy” to differentiate adult learning from pedagogy;
this differentiation now seems to be artificial. Many of the
principles of andragogy can be applied equally to children’s
learning. It is probably more appropriate to think in terms of a
learning continuum, which stretches throughout life, with
different emphases, problems and strategies at different times.

In this Guide, we will indicate what we feel are the main
types of learning theories, show briefly the way in which the
theories have developed from each other, and then show how,
and when, different theories can be applied to maximise
learning.

When we consider medical education in particular it is
important to remember that in some programmes the learners
have already completed a university degree, and in others the
students come straight from high or secondary school. Medical

Practice points

e Becoming a member of a healthcare profession not only
demands the acquisition of knowledge and skills, but
also involves a process of growing into the professional
community.

e Although people learn in different ways, we all run
through a process of working out what the possible
explanations are and sorting them into probable and less
probable, on the basis of reflecting on feedback, our
existing experience and knowledge.

e Through understanding the ways in which people learn
we can plan the most effective ways in which we can
help them to learn.

e The model presented here gives a scheme and a
checklist that we can use to increase our effectiveness
in organising curricula, delivering education and assess-
ing the outcomes.

education also includes postgraduate studies and continuing
professional development. Each of our students will have their
own individual constraints, experiences and preferences. The
educator’s task is to provide an environment and the resources
in which each learner can flourish.

Categories of adult learning
theories

Our task is complicated by the observation that the theories of
learning flow partly from psychological theories of learning
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and partly from pragmatic observation. It is also important to

remember that “learning” includes the acquisition of three

domains: knowledge, skills and attitudes; any theories should

ideally account for learning in each of these three domains.

In

broad terms, theories of adult learning can be grouped

into, or related to, several categories. There is quite a lot of

overlap between the theories and the categories of theories,

and here we give a simplified overview:

(@)

®

(i)

(iiD)

()

®

GD
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Instrumental learning theories: These focus on
individual experience, and include the behaviourist and
cognitive learning theories.

Behavioural theories are the basis of many competency
based curricula and training programmes (Thorndike
1911; Skinner 1954). A stimulus in the environment
leads to a change in behaviour. Applying these theories
usually results in learning that promotes standardisation
of the outcome. This leads to the main issue with
behavioural theories — namely who determines the
outcomes and how they are measured?

Cognitive learning theories focus learning in the mental
and psychological processes of the mind, not on
behaviour. They are concerned with perception and
the processing of information (Piaget 1952; Bruner
1966; Ausubel 1968; Gagne et al. 1992).

Experiential learning has influenced adult education by
making educators responsible for creating, facilitating
access to and organising experiences in order to
facilitate learning; both Bruner’s (1966) discovery
learning and Piaget’s (1952) theory of cognitive devel-
opment support this approach. Experiential learning
has been criticised for focusing essentially on develop-
ing individual knowledge and limiting the social
context (Hart 1992). Its application in medical educa-
tion is relevant because it focuses on developing
competences and practising skills in specific context
(behaviour in practice: Yardley et al. 2012).

Humanistic theories: These theories promote indi-
vidual development and are more learner-centred. The
goal is to produce individuals who have the potential for
self-actualisation, and who are self-directed and intern-
ally motivated.

Knowles (1988) supported this theory by popularising
the concept of “andragogy”. Although it explains the
motivation to learn, its main limitation is the exclusion
of context and the social mechanism of constructing
meaning and knowledge. We now know that context
and social factors are crucial in professional education
(Durning & Artino 2011).

Self-directed learning suggests that adults can plan,
conduct, and evaluate their own learning. It has often
been described as the goal of adult education
emphasising autonomy and individual freedom in
learning. Although it is axiomatic to adult learning,
there are doubts about the extent to which self-directed
learning, rather than directed self-learning is truly
achievable (Norman 1999;Hoban et al. 2005). A limita-
tion of the concept is failure to take into consideration
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the social context of learning. It has also implicitly
underestimated the value of other forms of learning
such as collaborative learning.

Transformative learning theory: Transformative
learning theory explores the way in which critical
reflection can be used to challenge the learner’s beliefs
and assumptions (Mezirow 1978, 1990, 1995) The
process of perspective transformation includes

A disorienting dilemma which is the catalyst/trigger to
review own views/perspectives — “knowing that you
don’t know”

The context, which includes personal, professional and
social factors

Critical reflection. Mezirow (1990) identifies different
forms of reflection in transformation of meanings,
structures, context, process and premise. Premise
reflection involves the critical re-examination of long
held presuppositions (Brookfield 2000).

Social theories of learning: The two elements that
are crucial to social theories of learning are context and
community (Choi & Hannafin 1995; Durning & Artino
2011D). These concepts have been developed by Etienne
Wenger (Lave & Wenger 1991; Wenger 1998), who
emphasises the importance of “communities of practice”
in guiding and encouraging the learner. Land and
colleagues consider the way that learners enter the
community of practice (Land et al. 2008). The way in
which a learner’s experience is shaped by their context
and community is developed by situativity theory and is
discussed by Durning & Artino (2011). Situated cogni-
tion theories are based on three main assumptions:

Learning and thinking are social activities

Thinking and learning are structured by the tools
available in specific situations

Thinking is influenced by the setting in which learning
takes place (Wilson 1993).

Motivational models: Any theoretical model that
attempts to explain and relates adult learning to an
educational theory must have two critical elements —
motivation and reflection. One such theory is self-
determination theory (Ryan & Deci 2000; ten Cate et al.
2011; Kusurkar & ten Cate 2013). The theory recognises
the importance of intrinsic motivation, and considers
that three basic needs must be fulfilled to sustain it:
Autonomy, Competence, and a feeling of belonging — or
“Relatedness”.

One of the issues about learning is that a low
expectation of success will result in poor motivation
to learn, unless the perceived value of success is
overwhelming. This is partly explained by Maslow’s
theory of needs (Maslow 1954; Peters 1966), but it
probably does not capture the balance between the
different competing drives of hopes and expectation of
learning as opposed to the time and effort needed to
engage with the process. The expectancy valence



Adult learning theories in medical education

theory (Weiner 1992) incorporates the “value” of
success and expectancy of success.

Motivation to learn = Expectancy of success

X Value of success.

(i) The Chain of Response model concerns participation
by adults in learning projects (Cross 1981). In this
model three internal motivating factors are inter-related:
self-evaluation, attitude of the learner about education
and the importance of goals and expectations. The
main external barriers to motivation are life events and
transitions, opportunities, and barriers to learning or
obtaining information.

() Reflective models: The reflection-change models
consider that reflection leads to action and then
change. Reflective learning (Schon 1983, 1987) has
important relevance to medical education, and more
widely in society (Archer 2012). The role of deliberate
practice (Duvivier et al. 2011), using reflection and
feedback as tools to develop both knowledge and skills
is starting to provide very valuable insights for educators
helping students develop autonomous learning.

Even this brief consideration of types of theory applicable
to adult learning will lead one to realise that they each have
their strengths, and are each incomplete without the others.
Before addressing a model that attempts to draw the theories
together, we need to consider how we arrived at where
we are.

Historical aspects of adult learning
theories

In the late seventeenth century, the pervading view was that all
knowledge derives from experience. Although he personally
did not use the term, John Locke (Locke 1690) considered that
the mind was a tabula rasa or “blank slate” at birth and that all
acquired knowledge was derived from experience of the
senses. These ideas were reworked and developed until the
early twentieth century when Edward Thorndike derived his
laws (Thorndike 1911), principally the law of effect — which
stated that learning occurred if it had a positive effect on the
individual, and the law of exercise — which meant that
repetition strengthened the learning.

This was further developed by behaviourists, such as
Skinner (1954) who demonstrated that some forms of learning
could be demonstrated by a simple stimulus-response para-
digm, so that a reward could be used to ensure an appropri-
ate response to a stimulus. Skinner showed that there were
three elements that strengthened learning, namely frequency
(the number of times a stimulus was presented), contiguity
(the time delay between the response and the reward) and
contingency (the continued link between the stimulus and the
reward). Chomsky (1975) considers that the type of experi-
ments favoured by behaviourists do not explain the acquisition
of higher order skills, such as the learning of language.
Chomsky argued that our brains are programmed to acquire
higher order skills, which we develop and modify by
experience. While some were looking at the potential neural

mechanisms that underlie the acquisition of learning, others
were considering the factors that can make it more effective.

Piaget, a cognitive constructivist, considered the different
types of knowledge that could be acquired at different stages
in a young person’s life (Piaget, 1952). This stream of thought
continues to the present day in the work of people like William
Perry (1999) who studied the way in which college students
change from dualism (ideas are either true or false; teacher is
always right) to multiplicity (truth depends on context; teacher
is not necessarily the arbiter).

Social constructivists, like Vygotsky (1978) focus on the
way that the learning community supports learning. A key idea
in social constructivism is that of the Zone of Proximal
Development, whereby a learner can only acquire new
knowledge if they can link it in with existing knowledge.
Conversations between learners/teachers articulating what is
already known can extend the zone of proximal development
by putting new ideas in the context of current understanding.
This strand of thought has been taken forward in social
learning theories by Bandura (1977), and in a remarkable way
by Wenger in the concept of learning communities or
“Communities of Practice” (Wenger 1998).

Andragogy and pedagogy:
Knowles views and related learning
models

Towards the end of the twentieth century, there was a body
of research that suggested that adults learn differently from
children and that “andragogy” was a better term for this
process than “pedagogy”. The key difference between adults
and children is said to be that adults are differently motivated
to learn. Although the arguments no longer seem quite so
clear, the line described by Knowles (Knowles et al. 2005)
was that adult learners differ from child learners in six
respects:

(1) The need to know (Why do I need to know this?)

(2) The learners’ self-concept (I am responsible for nyy own
decisions)

(3) The role of the learners’ experiences (I have experi-
ences which I value, and you should respect)

(4) Readiness to learn (I need to learn because my
circumstances are changing)

(5)  Orientation to learning (Learning will belp me deal with
the situation in which I find myself)

(6) Motivation (1 learn because I want to)

These observations, in association with David Kolb’s
experiential learning model ((Kolb 1984), see Figure 1) have
allowed the consideration of learning and teaching strategies
appropriate for adult learners.

In Kolb’s scheme, the learner has a concrete experience,
upon which they reflect. Through their reflection they are able
to formulate abstract concepts, and make appropriate gener-
alisations. They then consolidate their understanding by testing
the implications of their knowledge in new situations. This
then provides them with a concrete experience, and the cycle
continues. Learners with different learning preferences will
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Concrete
experience
(FEELING)

Testing
implications of
concepts in
new situations
(DOING)

Observations and
reflections
(WATCHING)

Formalisation of
abstract concepts
and
generalisations
(THINKING)

Figure 1. The Kolb Cycle after (Kolb 1984).

have strengths in different quadrants of the (Kolb) cycle.
In Kolb’s terminology “Activists” feel and do, “Reflectors” feel
and watch, “Theorists” watch and think and “Pragmatists”
think and do. From the educator’s point of view it is important
to design learning activities that allow the cycle to be followed,
engaging each of the quadrants. Although it is often quoted,
and easily understood, the learning style inventory developed
from the Kolb cycle has poor reliability and validity (Coffield
et al. 2004).

Of particular importance to those who follow a broadly
constructivist line (but lacking in the original model), will be
the prior experience/knowledge of the individual, and the
dissonance between this and the concrete experience that is
provided as the learning opportunity. When we see something
new, attend a lecture, or talk with a patient, we compare what
we are seeing with what we already know, and reflect upon
the difference (reflection in action, (Schon 1983)). This
enables us to formulate abstract concepts that make sense of
the new data. In turn this will lead us to propose tests of our
knowledge, through direct experimentation or through debate
and discussion. This is a familiar process to all acquainted with
the scientific/clinical method; however at least one key
element is missing, and this is reflection on action. It is
crucial that the learner thinks about the processes they have
used, and the extent to which they were rigorous or
appropriate in the use of the material; this is fundamental to
learning.

The next issue is the way in which new knowledge
becomes integrated into the existing knowledge base.
Proponents of the transformative learning approach consider
that meaningful learning occurs when connections are made
between new and existing information (Regan-Smith et al.
1994). Norman & Schmidt (1992) suggest that there are three
main elements to this process: elaboration, refinement and
finally restructuring. Elaboration is linking in new knowledge
with what we already know. It is important, however, that
the linkages are precise rather than general (Stein et al.
1984). Refinement is the act of sifting and sorting through
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the information to retain those elements that make

sense. Finally, restructuring is the development of
new knowledge maps (schemata) which arguably allow
one to become an expert or

(Norman et al. 20006).

demonstrate  expertise

Learning outcomes and scaffolding
from Bloom’s taxonomy to Miller’s
pyramid

The processes of acquiring new knowledge, relating it to what
is already known and developing new understanding is
complicated and difficult but educators can help the learners
by providing advance organisers (Ausubel 1968). There are
two types of advance organisers: models and metaphors,
which we will consider later, and scaffolding.

Scaffolding refers to the structural things that teachers do to
guide learners through the teaching and learning material.
They are necessary because the sheer volume and complexity
of knowledge to be acquired often leaves the learner standing
on the threshold (in a state of liminality), rather than stepping
into the world of learning.

It is easy to underestimate the problem of liminality. It is
described well by Ray Land (Land et al. 2008; Meyer et al.
2010), but it refers to the sense of discomfort we feel when we
do not quite understand the rules or the context of a new
situation. We need someone to lead us over the threshold,
introduce us to the new ideas, and probably explain some of
the language (Bernstein 2000). As we start to build our
knowledge and understanding, we need to have some idea of
where things fit, how they fit together, and some idea of how
the individual pieces are part of a greater whole. “Scaffolding”
provides that perspective. Scaffolding includes programme
level organisers, which are dependent on both the content and
the context in which it is being learned. Programme organisers
include the syllabus, lectures, planned experiential learning
and reading lists. Most commonly, these days scaffolding
includes providing learners with a list of intended learning
outcomes. It is important to remember that it also includes the
induction that students receive when they enter the pro-
gramme or a new clinical environment.

Learning outcomes can be further refined using Bloom’s
taxonomy (Bloom et al. 1956), which has been revised by
several authors, including Anderson (Anderson & Kratwohl
2001). In Figure 2, Bloom’s taxonomy is shown in the pyramid
itself, and Anderson’s development of it in the side panels.

Anderson’s modifications indicate a belief that “creating” is
a higher attribute than “evaluating”, but they are also
important in emphasising that the learner does things with
knowledge. Learning outcomes, therefore, should be asso-
ciated with verbs, rather than lists of things to learn. The
difficulty with the model is highlighted by the differences
between Bloom and Anderson’s model. In reality, the elements
of the pyramid are arranged in a cycle. Evaluation leads to
developing a new idea which is then applied, analysed,
evaluated and so on.

Bloom’s original work led to several variants. In medical
education, the most frequently encountered is Miller’s pyramid
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Figure 2. Bloom’s taxonomy, after Atherton (2011).

Figure 3. Miller's pyramid after Miller (1990).

(Miller, 1990; Figure 3), which can be used as a guide for
planning and assessing within a curriculum. The pyramid is
important, because in training students for the healthcare
professions it is essential to remember that the outcome of
training is intended to be a graduate who can take their place
in the workforce (Action). Knowledge is the foundation of the
pyramid — but not the pyramid itself.

Guided discovery learning and
students’ learning strategies

In a structured learning environment new knowledge is
sufficiently similar to the existing knowledge to allow its
relevance to be perceived. A more challenging condition
applies in real life, when the relevance of information is often
far from apparent. The variants of this situation are described
by the Johari Window (Figure 4), named after its originators
Joseph Luft and Harry Ingram in the 1950s (Luft & Ingham
1955).

Two things are immediately apparent from this construction
— namely that discussion between individuals will increase the
amount of practical knowledge, and that some things remain a
mystery until we talk to someone else with a different range of
knowledge or understanding. It follows that the more diverse a
learning group’s membership is, the more likely the individuals
within the group are to learn. There will always be “unknown

Known to self Not known to self

Discovery through
Known to others Known
discussion
Discovery through
Not known to others
discussion

Figure 4. The Johari Window after Luft & Ingham (1955).

unknowns”, but teachers can help students move into those
areas through a careful choice of task, resources and, of
course, patients. Before we look at the ways in which we can
assist learning, there are two other considerations; both of
which relate to the way that the learner thinks about
knowledge.

Newble, Entwistle and their colleagues, in a number of
studies (Newble & Clarke 1986; Newble & Entwistle 1986),
have shown that there are several different learning styles,
and that learners have different learning preferences. There
is a real and active debate about whether learning styles are
fixed or flexible, and the extent to which they are
determined by the context (Coffield et al. 2004). It does
seem clear that some learners prefer to work towards a
deep understanding of what they are learning; others prefer
to acquire the facts, a term known as surface learning. A
moment’s reflection will show that each can be an appro-
priate strategy. Sometimes deep understanding is needed,
and sometimes it is enough to know “the facts” — the
surface. It is important to know normal blood gas values or
electrolyte levels and this surface learning triggers appropri-
ate clinical action. However, to sort out a patient with
acidosis requires a deeper understanding of how the various
physiological systems interact. The ability to be strategic
about the sort of learning we engage in is important. But it
can be affected by the assessment system. So, if an
assessment system tests for recall of facts, then the success-
ful learner will employ surface learning. If the system
rewards deep thought, understanding and reasoning, then
the successful learner will aim for that. There is a difference
of opinion about whether “strategic” is a third learning style
or not (Newble & Entwistle 1986; Biggs et al. 2001).
Recognising the different styles is important, as (most)
lectures will appeal more to surface learners and extended
project work will appeal more to deep learners. Some
subject material actually needs to be known and rapidly
recalled (blood gas values, electrolyte levels), while other
material needs to be deeply understood to allow appropriate
interventions (coping with acid base disturbances, or circu-
latory shock).

In a series of studies on American students in their college
years, Perry (1999) noted that students change in their
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approach to learning as they progress through their college
years. Typically students develop from an approach based on
“duality”, with a clear view that the teacher will tell them the
difference between right and wrong, towards “multiplicity”,
where they recognise that context is important, and that they,
their colleagues and the environment are valuable sources of
knowledge and experience. Together with this change in
focus comes a greater confidence with coping with uncer-
tainty. This work was based on a relatively able, affluent and
homogenous population of undergraduates and was subse-
quently extended by Perry’s colleagues to a wider cross
section of society. They (Belenky et al., 1997) uncovered a
group of “silent” learners, who did not recognise their own
rights to question or construct knowledge. Belenky and
colleagues also extended the scale beyond receiving and
understanding knowledge, to being co-constructors of know-
ledge (Belenky et al. 1997).

Some recent work by Maudsley (2005) shows that medical
students develop in the way they learn, but that the progres-
sion is not always from duality to multiplicity. There are two
explanations for this paradox, one is that the learners tend
towards more strategic learning styles in order to cope with the
demands of the assessment system; the alternative explanation
is rather more complex and relates to the business of
becoming a new member of the profession.

The process of learning new things is not just about
acquiring knowledge (surface learning), it includes being able
to make sense of it, and hopefully making use of it. But being
able to do these things means that you have to acquire an
understanding of where things fit. A novice stands at the
threshold, not quite knowing what to expect, and sometimes
not even knowing what they are supposed to be looking at.
This is a state of liminality, and the learner needs to have
some threshold concepts so that they can move further (Land
et al. 2008; Meyer et al. 2010). Frequently the difficulty is in
the vocabulary or the way that language is used (Bernstein
2000), but it can also be troublesome concepts (Meyer &
Land 2006), or just becoming part of the “team” and
assuming a new identity (Wenger 1998). The role of the
teacher is to help the learner over the threshold, and, as
discussed above, help them until it starts to make sense. If
we follow Wenger’'s arguments (Wenger 1998) then we will
see that the whole community has a role in leading the
novice over the threshold, and helping them to take their
place in the community of practice, that is, in this case, the
healthcare profession.

How adults learn: a multi-theories
model

It will be clear by now that there are several different theories
about, and approaches to, learning. In the section that follows
we introduce a model that encapsulates them and can be used
to structure, plan and deliver successful learning experiences.
We propose that there are five stages in the learning
experience, which the learner needs to go through. The
learner and the teacher will have particular responsibilities at
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Figure 5. A proposed model of adult learning.

each stage. We shall outline the model first, describe the
responsibilities and then discuss each element in greater detail.

Outline

All learning starts with the learner’s existing knowledge,
which will be more or less sophisticated in any given
domain (Figure 5).

The dissonance phase exists when the learner’s existing
knowledge is challenged and found to be incomplete. The
challenge can be internal, when a learner is thinking things
through, or it can be external, provided by a teacher or
patient. There are several things that influence whether the
learner will engage with the dissonance phase. These
include the nature of the task, the available resources, the
motivation of the learner, and the learner’s stage of
development and their preferred learning style. It ends
with the learner reflecting and determining their personal
learning outcomes.

During the refinement phase, the learner seeks out a
number of possible explanations or solutions to a problem
(elaboration), and through completing tasks, research, reflec-
tion and discussion refines the new information into a series of
concepts which are, for the learner, new.

The organisation phase is where the learner develops or
restructures their ideas to account for the increased informa-
tion they have acquired. There are at least two elements to this:
reflection in action, where the learner tests and re-tests
hypotheses to makes sense of the information and the
organisation of the information into schemata which (for the
learner, at least) make sense.

The feedback phase is arguably the most crucial, as it is
where the learner articulates their newly acquired knowledge
and tests it against what their peers and teachers believe. The
feedback will either reinforce their schema, or oblige the
learner to reconsider it in the light of new information.

During the consolidation phase the learner reflects upon
the process they have undergone, looking back over
the learning cycle and identifying what they have learned
from it, both in terms of increasing their knowledge base,
but also in terms of the learning process itself (reflection
on action).



Adult learning theories in medical education

Adult learning model in action

During each of these phases, we propose that there are
specific roles for teachers and learners.

Phase Learner’s roles Teacher’s roles
Dissonance e Identify prior (base-line) e Provide the context in
phase knowledge, skills and atti- which the student can
tudes learn.
e Recognise what is e Increase extrinsic motiv-
unknown ation through appropriate
e Recognise personal devel- tasks
opment and learning e Help learner to recognise or
needs promote internal motiv-

Participate in planning per- ation factors

sonal learning objectives e Explore the learner’s prior
and relevant experiences knowledge and experi-
ences

Help student to identify his/
her learning needs and the
relevance of each

Ensure the relevant learning
experiences are available —
at the appropriate level for
the learner

Refinement e Think of many possible
phase explanations or solutions
to the case or problem.

Work out which are the
most likely resources to
refine the possibilities

Actively participate in the
activity and experiences

Refine the information into
a hypothesis

Organisati- e Test and re-test the

Provide advance organisers

on phase hypothesis for the learners — struc-
e Organise the information tures upon which they can
into a “‘story” that makes continue to build.
sense to the learner e Encourage reflection in
action
Feedback e Articulate the knowledge, e Reflection on the learning
phase skills or attitudes devel- experience (in action and
oped on action)
e Provide feedback to peers e Provide feedback to the
and staff learner, formally or infor-
e Accept, and if appropriate mally.

act upon feedback
received from others

Accept, and if appropriate
act upon feedback
received from the learner

Consolidat- e Reflection in the light of e Provide opportunities for

ion phase prior knowledge the learner to rehearse

Reflection on the learning and/apply their new
process knowledge

Evaluate personal respon- e Encourage reflection on
sibility for the learning action.

Development of know-
ledge, skills and attitudes

The model that we have given here shows that there are a
number of ways in which applying the model can help in the
design of learning activities, whether in one-to-one discus-
sions, small group work, seminars or large lectures. The same
principles apply to planning curricula, at short course, module
or programme level. Whether working with an individual
learner, or planning a major programme, the educator needs to
recognise that the learner needs to move through a cycle, in
order to truly understand and learn. We also need to be
explicit that educator and learner have specific responsibilities
at each stage of the learning process.

Adult learning model “‘expanded’’:

The dissonance phase. The key to success as an educator is

probably providing the advance organisers. We need to know

what we want the learner to learn, and how it fits into the
greater scheme. That means that we must have clearly defined
outcomes, at the appropriate levels of one of the modifications
of Bloom’s taxonomy (Figure 2). We may need a student to
gain new knowledge, apply their knowledge or create a new
hypothesis, for instance. Once we know our intended
outcome we are in a position to start thinking about the best
way of helping the learner to acquire, and demonstrate that
they have acquired, the learning outcomes.

When we plan an educational intervention, we usually start
with an idea of the task we want the students to be involved in
(attend a lecture, take a history from a patient, write an essay,
or whatever). There are, however, five considerations that
define the most appropriate task, and they should come first.

Consider bow the learner can be encouraged to articulate
their prior knowledge. The entire learning process starts with
what a learner already knows. In any intervention, we need to
make sure that the learner has the possibility to articulate what
they already know about something. There are many possible
techniques, for instance “buzz groups” in lectures (Jaques
2003), the early phases of the PBL process where learners
discuss what they already know (Taylor & Miflin 2008), or
discussing something on the ward before performing an
examination or obtaining a history from the patient. This stage
helps the learner anchor the new knowledge in what they
already understand, and places them on the first stage of the
learning cycle. It also highlights to the learner where the gaps
or uncertainties are in their knowledge.

If the aim of
the educational intervention is simply to present the learner

Consider learning styles and their implications.

with new knowledge, then surface learning is the most
appropriate learning style. It is not the most appropriate
learning style, though, if the learner is required to understand,
or later elaborate on the knowledge (Newble & Entwistle 1986;
Biggs et al. 2001). Elaboration, and the later stages of Bloom’s
taxonomy require an increasing depth of understanding. There
are complicating factors, since many learners are strategic in
choosing surface learning styles before they enter University
courses, so they may appear to show a preference for surface
learning. Even at graduate level, if students know that they will
be tested on their acquisition of facts, rather than their
understanding, they will naturally choose a surface learning
style. If the educator is aiming for a deeper level of
understanding, then it will be necessary to make sure that
the assessment process does not derail it.

It is possible, but challenging, to use lectures to provide
more than surface knowledge. Deep learning comes through
discussion, research and weighing up the evidence. Curricula
that use PBL (Taylor & Miflin 2008), Team based learning (TBL:
Michaelsen et al. 2002) and Case-based learning (Ferguson &
Kreiter 2007) are designed with this in mind, but more
traditional programmes can introduce elements of the more
discursive styles, or require learners to complete particular
tasks, such as research, small group work or preparing papers.
Consider the stage of development of the learner. In the same
way that surface learning has attractions for many learners,
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Perry’s stage of duality has attractions for both the learner and
the educator (Perry 1999). Lectures can reinforce a state of
duality in which the learner accepts what the lecturer says. But
learners need to be comfortable with uncertainty, dealing with
a partial picture and recognising when they need to know
more. It is not enough for a doctor just to know the right
answers in a perfect situation; we rightly expect them to
understand why they are the right answers, and how they are
determined by circumstances. A senior clinician will have
sufficient experience to recognise this, and it should come
across in traditional bedside teaching. Learners can also
develop their understanding of systems through well-facili-
tated PBL or case-based learning, where the facilitator
encourages learners to think about the value they attribute to
“facts”, and the way in which they think about them. Helping
the learner shift from duality to early multiplicity, and look
beyond the obvious first impressions, is crucial to bedside
teaching, for instance, where test results or images have to be
related to the patient’s account of their problem.

Sobral’s (2004) work has
shown that student’s motivation can be strongly influenced by

Consider the learner’s motivation.

the educational environment and their frame of mind towards
learning. This is also central to the self-determination theory
(ten Cate et al. 2011; Kusurkar & ten Cate 2013). If that is the
case, then early clinical contact that is both stimulating and
relevant to the desired learning outcomes will be beneficial.

Although adult learners are expected to be self-motivated,
they will also have a host of competing concerns. Balancing
two or more imperatives is a normal state of affairs for both
learner and educator. It is the responsibility of the educator to
ensure that the task will engage the learner for long enough to
allow the learner’s enthusiasm to be captured. It is equally
important not to squander the learner’s energy and enthusiasm
with poorly thought out tasks, or issues that are either trivial or
too difficult.

There is more to consider here, particularly the dimensions
of self-directed learning (Garrison 1997), which include
motivation and self-regulation (Zimmerman 2002). There is
some evidence that problem-based learning students are better
at self-regulation (Sungur & Tekkaya 2006), which includes the
ability to construct meaning. The goal, however is self-directed
learning which transcends self-regulated learning to include
motivation and, crucially, the ability to determine what should
be learned (Loyens et al. 2008). Again, this is fostered by
problem-based learning, but is easily destroyed by publishing
or giving the students detailed intended learning outcomes.
Consider the resources. Naturally, we need to consider
physical resources such as space, books, journals, and access
to electronic resources. The most precious resource, for all of
us, is time. Whenever an educational activity is planned there
must be sufficient time devoted to preparation and planning,
including planning the way in which the activity will be
evaluated and assessed. Clearly there will need to be sufficient
time made clear for the educator/s involved in the delivery, but
also in the evaluation and assessment processes. It is also
important that there is sufficient time for the learners to engage
with the learning activity and complete any necessary
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additional work, such as reading, and of course reflecting
upon the material and the way in which they have learned.

Finally consider the task. The task the learners are set has to
take into account all of the preceding considerations.

It needs to have learning outcomes which are aligned with
the curriculum as a whole and which are specific enough to be
reasonably achievable within the allocated time. No one could
learn the anatomy and physiology of the nervous system in a
couple of days, but they might be able to master the anatomy
and physiology that underlie the crossed extensor reflex.

Opinions are divided about whether every task should be
assessed, but it is widely asserted that “assessment drives
learning” (Miller 1990), so attention needs to be paid to the
assessment opportunities, and the material covered should be
included in the assessment blueprint (Hamdy 2000).

The elaborate and refine phase

The dissonance provided by the task has been sufficient to
introduce new possibilities, facts and concepts to the learner.
They must now start to make sense of them. The first stage in
this process is to consider as many of the possible explanations
for the new information as possible. This is equivalent to the
brainstorming phase in problem-based learning and has two
main advantages. The first is that it helps ensure that
connections are made between the new information and
previous knowledge, ensuring that everything is learnt in the
context of what is already known. The second is that it
reinforces our natural tendency to be appropriately inventive
and to think widely. This skill will be crucial for the future
healthcare professional, where the obvious explanation for a
patient’s symptoms may be wrong. Shortness of breath, for
instance, may have a respiratory or a cardiovascular origin.

Elaboration without refinement will just lead to confusion,
so once a number of possible explanations for a scenario have
been determined, it is necessary to refine them into the most
plausible solutions. This will be after some research, reflection
and discussion or in the clinical environment after reading the
patients notes or seeing the results of appropriate tests. In this
phase we are mirroring the scientific and clinical method,
which is a valuable exercise in and of itself. The outcome of
this phase is the generation of a working hypothesis.

Most of what happens in the elaboration and refinement
phase is internal to the learner, but the success of the venture
will stem from the nature of the task they were set, and the
provision of appropriate resources. The task must be such that
it requires some thought and engagement to complete it, and
the resources need to be appropriate to the task and the
understanding of the learner. This phase is the key part of
problem-based learning, but can also arise out of clinical and
bedside teaching when the educator is aware of the
possibilities and careful to exploit them.

The organisation phase

During this phase the learner looks at a problem from all
angles, testing and retesting the hypothesis against what they
already know. Part of this phase is fitting the information into
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what the learner already knows, and part of it is in constructing
the new information into a story that makes sense to the
learner. This is a complex task and involves the learner
reflecting in action, challenging him- or herself to reflect
critically.

The educator has two roles in supporting the learner. The
first role is to provide them with scaffolding, a skeleton to
support their ideas and give them coherence and structure.
This may be the framework of the programme, with a series of
themes, or it might be a lecture or lecture series, or it could
even be a syllabus. The danger with scaffolding is that if it is
too detailed it removes any freedom or responsibility from at
the learner. It then becomes very difficult to determine
whether true understanding (rather than simple recall) has
been achieved. It also means that the learner will not know,
until too late, whether they truly understand the subject.

The second role for the educator is to encourage critical
reflection. At its best the educator will model this in tutorials or
the supervising clinician in bedside teaching, but it is perfectly
possible to model one’s way of thinking about a problem in a
lecture or seminar. Given that so much of our knowledge base
changes, critical thinking is probably the most important skill
we can give our students.

It is essential that we provide students with opportunities to
test their reflective skills. There are many possible ways but
they include discussion with each other, informally, or in small
groups, with the educator, or with critical friends. Although the
idea of critical friends (Baskerville & Goldblatt 2009) is usually
associated with teachers/researchers, there is no reason why it
would not work between students, although they would need
training and support in the first instance.

Feedback

There are two elements to feedback. The first is articulating
what has been learned. All educators know that the real test of
understanding something is explaining it to other learners. So
the newly acquired material needs to be explained, or used in
some way.

The educator’s role, together with other learners, is the
second element of feedback, which is to point out the
strengths and weaknesses of any argument, and to ask further
questions, until learner and educator are satisfied that the
outcome has been met. In any facilitated small group session
or bedside teaching session, this is part of the role of the
facilitator — it is perfectly possible and acceptable to challenge
constructively without handing out the correct answer or
humiliating the student. In a group that is working well
(whether a formal, structured group or a self-formed study
group) other group members will pose questions and seek
clarification. This is a combination of feedback and discussion,
and can lead to co-construction of knowledge (Belenky et al.
1997). It is also relatively simple to provide feedback in a
lecture theatre — either through team-based learning activities,
or through instant feedback devices such as “clickers”, or, dare
one say, the raising of hands!

Although feedback is best given in frequent, small, doses,
there are clearly times when it is crucial. The most obvious
example is when the learner is being assessed. This is when

learners realise the extent to which they have acquired and can
demonstrate new knowledge. Any effective assessment system
will provide learners with an indication of where they are
going wrong, and which areas they should focus on for
clarification of their understanding.

There are two further elements of the feedback phase that
are often ignored. The first is the duty of the educator to seek
and reflect upon the feedback they obtain about their own
performance. In this way we can develop and hone our skills
to become better at what we do. The second relates to
epistemology. Educator and learner also need to reflect upon
the way that they have been learning, and the relative highs
and lows of the experience. This is to ensure that we can work
smarter (rather than harder) next time.

The consolidation phase

The learner faces two challenges in this phase. The first is to
reflect on what has been learned in the light of what was
known before. Does it all make some sort of sense, or is there
a logical inconsistency that needs to be thought through? How
does the new knowledge help to explain the bigger picture
and increase our understanding?

If the exercise has been subject to assessment, this is where
the learner should ideally think about their assessment results,
and their areas of relative strength and weakness, so as to
ascribe confidence levels to what they think they know.

The learner will already have articulated (in the previous
phase) how they felt the learning process worked. In this
consolidation phase they need to consider the extent to which
they took personal responsibility for their learning. How far are
they along the continuum towards co-constructing knowledge?
To what extent were they personally responsible for any
breakdown in the process? What should they do differently
next time?

The role of the educator in this phase is to provide
encouragement for reflection on action. This might be through
the provision of written feedback about examinations, high-
lighting areas of relative strength and weakness, or it could be
through an appraisal or portfolio process. The key is to move
from a right/wrong type of feedback to one where the
possibilities for future development are made explicit. The
educator’s role, after all, is to lead the learner towards a deeper
understanding.

Institutional implications and
applications of adult learning
theory in medical education

At an institutional level connecting adult learning theory with
practice is challenging. Some theories or aspects of a theory
will be more relevant and helpful than others in a particular
context. In exactly the same way that clinicians are expected to
adopt practices on the basis of the best available evidence,
educators should make use of the best available evidence to
guide their educational decisions. Medical education institu-
tions should rationalise and be explicit about their mission,
vision, programme and curricula development, learning
strategies, students’ assessment and programme evaluation
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guided by adult education theories and their particular socio-
cultural context.

Institutional mission, vision and curriculum outcome

Many health care education programmes will have mission or
vision statements describing graduates who have knowledge,
skills and attitudes that allow them to respond to the health
needs of the population with a high degree of moral and social
responsibility. In outcome-based education one can expect a
variety of strategies, each relying on one or more different
educational theories. Understanding how people learn is
important, and both learners and educators need to remember
that learning is a process through which they weigh their
knowledge against a critical examination of alternative
possibilities (Ahlquist 1992). This understanding is basic to
problem-based learning and the majority of clinical practice.

Although knowledge is the easiest, and most public
domain, more than half of the outcome domains of medical
education are related to attitude e.g. lifelong learning,
empathy, utilitarianism, communication with patient and
colleagues, ethics and professionalism. Transformative and
experiential learning theories constitute an important theoret-
ical frame for learning strategies suitable for these outcomes.
The institution should be ready to embark on educational and
cultural environment changes in order to operationalise these
concepts.

Learning and teaching

Applying adult learning principles in medical education will
probably necessitate changing educators’ and learners’ per-
ceptions of their roles. Adult educators may consider adopting
a view of themselves as both learners and educators. The
learner’s role is not only to receive knowledge but also to
search, challenge, construct knowledge and change their own
perception, views and beliefs.

Applications of these strategies necessitate significant
institutional culture changes, active faculty development and
increased learner autonomy and self-direction. To develop
these skills all learners (including faculty members) should be
trained to ask questions, critically appraise new information,
identify their learning needs and gaps in their knowledge and
most importantly to reflect and express their views on their
learning process and outcomes.

The clinical environment is challenging for the learner and
the educator. Clinical educators, students and patients interact
together within the context of a hospital, clinics and commu-
nity at large not just in a classroom. Time is at a premium, and
the stakes for the patient are often high. Because of this it is
important to make the best use of learning theories when
helping people to learn.

Self-directed and experiential learning are key strategies,
but feedback is crucial to help the learner make the best use of
their contact time. Clinical reasoning, hypothesis generation
and testing are essential skills for good clinical practice. The
model of adult learning we have illustrated (Figure 5) shows
that perception, insight, meaning-making and mental network-
ing are interlinked and essential for good reasoning abilities.
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The clinical teachers should explain how they come up with a
diagnosis or take a management decision by exploring with
the learner the mental processes in the teacher’s and the
learner’s minds by which “the implicit becomes explicit”.

Self-directed learning and student goal-setting should
always be encouraged and supported but they should also
be discussed, monitored and recorded. Portfolios, logbooks
and reflective journals are particularly important tools for this.
The key for successful implementation is for them to be more
than “tick box” exercises, and we have found that using them
as a basis for discussion makes them more effective.

Ethics and professional behaviours can be, and often are,
taught but understanding them is demonstrated and consoli-
dated within the clinical environment. Asking students to
observe, record and discuss incidents that have ethical and
professional implications is crucial to this development
(Maudsley & Taylor 2009). Perspective transformation theory
(Mezirow 1978) is most appropriate for acquiring these
competencies. It supports reflection, and examination of the
learner and teachers’ assumptions and beliefs, hoping it may
lead to individual and social change. An off-shoot of adult
learning theories is situated cognition (Wilson 1993) devel-
oped by Wenger (1998) into the theories of communities of
practice. Its application to the clinical environment is relevant.
Learning and thinking are social activities structured and
influenced by the setting and tools available in a specific
situation (Lave & Wenger 1991). Learning and teaching
approaches at the bedside are different from the operating
room, emergency department or in the community (Durning &
Artino 2011; Yardley et al. 2012). Each context has its
educational power and value. Observing the performance
and behaviour of a trainer as role model, reflection in and on
action and feedback on performance are important education
principles to be considered in teaching and learning in clinical
settings.

Student assessment and programme evaluation

Awareness of adult learning theories is needed to develop and
select evaluation systems and instruments that can measure the
expected competencies and outcomes. What to measure, how,
when, by whom are important key questions and their
answers are not always easy. The assessment should be tied
to specific learning outcomes, and the learner should be given
whatever feedback will help them develop or consolidate their
knowledge, skills or attitudes. Time constraints mean that
some elements of the feedback will need to be the learner’s
self- and peer-evaluation, but this should not be seen as a
problem. Encouraging discussion, debate and reflection will
increase learning opportunities. It is important to allow time,
and provide a structure, for these activities if they are to be
properly integrated into the learning/assessment system.

As mentioned above, a well thought through portfolio/log
book with elements of reflection will allow for the learner’s
progress to be documented for themselves, and, importantly,
for the educator/assessor.

By applying adult learning theories consistently and care-
fully, the educator can be sure of helping learners become part
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of the healthcare profession, and lay the foundations for a
career of life-long development.

Summary

(1) Adult learning theories are related to several educa-
tional, social, philosophical and psychological theories.
Most accessibly these were clustered by Knowles and
called “andragogy” clarifying how adults learn best and
their attitude towards learning.

(2) A simple model is proposed which has considered
different aspects of adult learning theories and their
implication to the learner’s role and teacher’s role.
Although the model is presented as a cycle actually the
learner and teacher can enter the cycle at any point.

(3) Adult learning theories should influence all aspects of
health profession education, from mission and vision
statements, outcomes, implementation and evaluation.

(4)  The clinical teaching and learning environment is an
ideal field for using adult learning theories and
demonstrating their utility. Reinforcing clear thinking
in both teacher and learner and considering them
should improve clinical learning, and even clinical
outcomes.
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A critical review of simulation-based mastery learning

with translational outcomes

William C MCGaghie,1 Saul B Issenberg,2 Jeffrey H Barsuk® & Diane B Wayne3

OBJECTIVES This article has two objectives.
Firstly, we critically review simulation-based
mastery learning (SBML) research in medical
education, evaluate its implementation and
immediate results, and document measured
downstream translational outcomes in terms
of improved patient care practices, better
patient outcomes and collateral effects. Sec-
ondly, we briefly address implementation sci-
ence and its importance in the dissemination
of innovations in medical education and
health care.

METHODS This is a qualitative synthesis of
SBML with translational (T) science research
reports spanning a period of 7 years
(2006-2013). We use the ‘critical review’
approach proposed by Norman and Eva to
synthesise findings from 23 medical educa-
tion studies that employ the mastery
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learning model and measure downstream
translational outcomes.

RESULTS Research in SBML in medical educa-
tion has addressed a range of interpersonal and
technical skills. Measured outcomes have been
achieved in educational laboratories (T1), and
as improved patient care practices (T2), patient
outcomes (T3) and collateral effects (T4).

CONCLUSIONS Simulation-based mastery
learning in medical education can produce
downstream results. Such results derive from
integrated education and health services
research programmes that are thematic,
sustained and cumulative. The new discipline
of implementation science holds promise to
explain why medical education innovations
are adopted slowly and how to accelerate
innovation dissemination.
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INTRODUCTION

This article presents a critical review of simulation-
based medical education research reports that use
the mastery learning model to achieve translational
outcomes. The goal is to demonstrate that medical
education interventions embodied in simulation-
based mastery learning (SBML) can produce mea-
sureable improvements in patient care practices,
patient outcomes and patient safety.

Simulation-based education

Simulation-based medical education (SBME)
involves ‘devices, trained persons, lifelike virtual
environments, and contrived social situations that
mimic problems, events, or conditions that arise in
professional encounters’.’ The use of simulation in
medical education has been traced to early 18th
century France? and to other European doctors in
the 19th century.” Medical simulations range widely
in fidelity and realism from simple task trainers to
manikins, multimedia computer systems* and stan-
dardised patients.5 Simulations allow medical learn-
ers to practise clinical skills under safe, controlled,
forgiving conditions, undergo formative assessment,
and receive focused feedback with the goals of
acquiring and maintaining clinical competence.
Anaesthesiologist David Gaba argues: ‘Simulation is
a technique — not a technology — to replace or
amplify real experiences with guided experiences
that evoke or replicate substantial aspects of the real
world in a fully interactive manner.”®

Medical education research spanning at least four
decades demonstrates that simulation technology,
used under the right conditions (e.g. curriculum
integration, deliberate practice, rigorous measure-
ment, feedback, faculty staff preparation, organisa-
tional support) can have large and sustained effects
on knowledge and skill acquisition and maintenance
among medical learners. These outcomes have been
documented in a series of review articles that use var-
ied approaches to research synthesis, including narra-
tive,* systematic with qualitative data synthesis,"
critical-realist” and systematic with quantitative data
synthesis (meta-analysis)s’9 methods. Despite their
methodological differences, these reviews all con-
clude that SBME is highly effective, especially in com-
parison with no-treatment (placebo) conditions® and
traditional clinical education.” This scholarship has
also revealed a dose—response relationship between
the intensity of SBME interventions and learning

outcomes.7

Mastery learning

Mastery learning has its origins in educational engi-
neering. The key question is: How shall we design
an educational environment that produces maxi-
mum learning outcomes among all trainees? The
answer is to create and implement a set of educa-
tional conditions, a curriculum and assessment plan
that yield high achievement among all learners.

Mastery learning in medical education is a stringent
form of competency-based education.'® It originates
from early research in elementary, secondary and
higher education dating from the early 19605,1 =17
and once expressed as a mathematical model.'® As
stated elsewhere,'”*” mastery learning has at least
seven complementary features: (i) baseline or diag-
nostic assessment; (ii) clear learning objectives,
sequenced as units in increasing difficulty; (iii)
engagement in powerful and sustained educational
activities (e.g. deliberate skills practice, data interpre-
tation, reading) focused on reaching the objec-
tives®"#%; (iv) a fixed minimum passing standard (e.g.
test score, checklist percentage) for each educational
unit; (v) formative assessment with specific feedback
to gauge unit completion at the minimum passing
standard for mastery; (vi) advancement to the next
educational unit given measured achievement at or
above the mastery standard (summative assessment),
and (vii) continued practice or study on an educa-
tional unit until the mastery standard is reached.

The goal in mastery learning is to ensure that all
learners accomplish all educational objectives with
little or no variation in outcome. The amount of
time needed to reach mastery standards for a unit’s
educational objectives varies among learners.' >

Most research to study the outcomes of the mastery
learning model has been conducted in the settings
of elementary and secondary education.”** Results
from rigorous research involving schoolchildren
consistently show ‘extremely positive student learn-
ing outcomes’.** Such work has been extended into
higher education studies in which a moderate effect
size has been achieved for mastery learning knowl-
edge interventions compared with traditional class-
room instruction.”” Cook and colleagues recently
published a systematic review and meta-analysis of
mastery learning for health professionals using tech-
nology-enhanced simulation compared with any
intervention or no intervention.*® Results from this
review show that ‘mastery SBME was associated with
large effects on skills (41 studies; effect size [ES]
1.29 [95% confidence interval, 1.08-1.50]) and
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moderate effects on patient outcomes (11 studies;

ES 0.73 [95% CI, 0.36-1.10])."%°
Translational outcomes

Translational outcomes are educational effects mea-
sured at increasingly distal levels beginning in a
classroom or medical simulation laboratory (T1)
and moving downstream to improved and safer
patient care practices (T2), better patient outcomes
(T3)%7%% and collateral educational effects (T4)
such as cost savings, skill retention, and systemic
educational and patient care improvements.”'**
Similar ideas about translational outcomes have
been expressed by Kalet et al.,”® who describe educa-
tionally sensitive patient outcomes, such as patient
activation and clinical microsystem activation, as key
goals of medical education.

This article has two objectives. Firstly, it aims to criti-
cally review SBML research in medical education,
evaluate its implementation and immediate results,
and document measured downstream translational
outcomes. Secondly, it aims to address implementa-
tion science, scholarship that aims to break down
barriers to efficient and effective medical education
and the provision of health care. The theme
throughout the article is that continued reliance on
historical methods of clinical medical education
should be reduced and augmented by rigorous,
evidence-based, mastery learning practices.g4 We
conclude with a coda that addresses recent Accredi-
tation Council for Graduate Medical Education
(ACGME) policy statements about competency-
based education, professional education milestones,
and outcome assessment.

METHODS

This is a qualitative synthesis of mastery learning
translational science (TS) research. The study
addresses a focused question: What is the evidence
that SBML outcomes achieved in the educational
laboratory (T1) transfer to downstream patient care
(T2), patient improvement (T3) and collateral (T4)
outcomes? We critically review selected research
reports that employ the mastery learning model in
medical education and measure immediate and
downstream translational outcomes. The review is
deliberately selective and critical, rather than
exhaustive. It relies on Norman and Eva’s ‘critical
review’ approach to literature synthesis*~® com-
bined with the ‘realist review’” approach advanced
by Pawson and colleagues.37 Eva argues: ‘A good

educational research literature review... is one that
presents a critical synthesis of a variety of literatures,
identifies knowledge that is well established, high-
lights gaps in understanding, and provides some
guidance regarding what remains to be understood.
The result should give a new perspective of an old
problem... The author... should feel bound by a
moral code to try to represent the literature (and
the various perspectives therein) fairly, but need not
adopt a guise of absolute systematicity.”*® Pawson

et al”’ agree by stating: ‘...the review question must
be carefully articulated so as to prioritise which
aspects of which interventions will be examined.’

The critical-realist approach to integrative scholar-
ship™ begins by defining the scope of the review,
identifies a focused question and sets a clear pur-
pose. Search terms are defined and a sampling strat-
egy is formulated using a theory-based framework.
However, unlike a systematic review (with or without
meta-analysis), the intent of a critical-realist review is
to collect, integrate and interpret results from the
most compelling studies that satisfy the search terms
and strategy. The search and written presentation
need not be exhaustive. A critical-realist review
judges the relevance and rigor of available research
studies in terms of the theoretical framework. The
goal is to summarise findings from different studies
qualitatively, and to seek confirmatory and contra-
dictory findings. A critical-realist review also attends
to the contexts in which research studies reside in
order to elucidate and explain what makes educa-
tional interventions work in a way that numbers
alone cannot capture.*® %7

We searched multiple databases (MEDLINE, EM-
BASE, PsycINFO, Web of Science) and also exam-
ined reference lists of widely cited papers and
review articles from December 2012 to January
2013. Search terms included ‘simulation-based edu-
cation’, ‘simulation training in health care’, ‘mastery
learning’ and ‘simulation-based mastery learning’.
This approach yielded 3514 articles published
between 1968 and 2013. Two reviewers indepen-
dently reviewed the titles and abstracts of all
retrieved articles. Articles were excluded if they were
not written in English, did not involve education in
the health professions, or did not use a form of sim-
ulation (including standardised patients, task train-
ers and full-body human patient simulators).
Mastery learning was defined as an educational pro-
gramme featuring all of the seven steps listed above.
Interventions that did not include a step (e.g.
absence of baseline testing, deliberate practice or
formal summative assessment) were excluded for
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failing to meet the definition of mastery learning.
The full texts of articles that were not excluded
based on abstracts (n = 66) were read by two review-
ers. All disagreements were resolved by consensus.
We identified 23 articles on SBML published from
2006 to 2013 that measured outcomes at least on
the T1 level.

Several studies that did not explicitly state the term
‘mastery learning’ in the title or text were
included. In these cases, descriptions of the type,
intensity and quality of the educational interven-
tion (e.g. ‘demonstrating all critical steps flaw-
lessly’) as part of a comprehensive educational
intervention were synonymous with the mastery
learning model.

RESULTS

The mastery model has been used in medical educa-
tion skill acquisition studies for a variety of clinical
skills. Table S1 (online) summarises a selective
review of research studies that employ the mastery
learning model and also measure downstream TS
outcomes.

The clinical skills addressed in these mastery learn-
ing studies range from interpersonal to technical
and procedural skills, which account for a majority
of the learning outcomes. The skills include manage-
ment of intensive care unit (ICU) patients on venti-
lators,” and a variety of invasive and non-invasive
medical procedures including thoracentesis,40 Jum-
bar puncture,*’** communicating with a chronically
ill patient about goals of care (code status discus-
sion),39 cardiac aluscultaltion,43 advanced cardiac life
support,** % temporary haemodialysis catheter inser-
ti0n,47’48 paracentesis,49’5o laparoscopic surge 51-54
and central venous catheter insertion.?'**%°79 Taple
S1 also shows that mastery learning medical educa-
tion outcomes have been measured at all four TS lev-
els. Specific examples include improved procedural
and communication skills measured in a simulated
setting (Tl),39741’44‘47’4”51’52’55 and at the bedside
(T2).71%49-45,46,53.5556 Geveral studies report the
impact of SBML on patient outcomes that relate to
a reduction in complications, and refer to a reduced
hospital length of stay, fewer blood transfusions and
fewer ICU admissions,50 improved quality of surgical
care,54 and reduced catheter-associated bloodstream
infections (Ti’»).?’7 Collateral effects (T4) are demon-
strated by reduced health care costs®" and impact
on other trainees in the learning environment.*
Finally, several studies show that SBML outcomes

are largely robust to decay but may require booster
training at set time intervals, *0-48:5559

An illustrative example of SBML in medical educa-
tion is seen in a recent study by Barsuk et al.*' that
compared the acquisition of lumbar puncture (LP)
skills in postgraduate year (PGY) 1 internal medicine
(IM) residents’ in a mastery learning curriculum
with that of PGY-2, -3 and -4 neurology residents
using traditional clinical education. Figure 1 shows
that IM residents expressed wide variation in LP
skills at baseline pre-testing using an LP simulator.
However, after a minimum 3-hour education session
featuring deliberate practice”' and feedback, all IM
residents met or surpassed a mastery standard for
LP skills at post-test. By contrast, only two of the 36
(6%) traditionally trained PGY-2, -3 and -4 neurol-
ogy residents from multiple training programmes
met the passing standard using the LP simulator,
although they had much more clinical experience
in LP. The investigators also report that 42% of the
traditionally trained neurology residents did not
even specify routine laboratory tests for cerebrospi-
nal fluid after the specimen was obtained. The
research report concludes: ‘Few [traditionally
trained] neurology residents were competent to
perform a simulated LP despite clinical experience
with the procedure.’41 An editorial that accompa-
nied the publication of the LP research comments:
‘The Barsuk et al. study is clearly a wake-up call for
all of us who were trained in the era of “see one, do
one, teach one” — the so-called “apprenticeship”
model of clinical training. The old training methods
are no longer enough to ensure the best education,
and thus the best care for patients.”®

DISCUSSION

This critical review shows that SBML is a powerful
educational model that improves clinical skills and
has important downstream effects on health and
society. This review also illustrates an important
point about the documenting of TS outcomes from
health professions education research. Translational
science education outcomes cannot be achieved
from single, isolated studies. Instead, TS results in
medical education derive from integrated education
and health services research programmes that are
thematic, sustained and cumulative, as in the series
of studies on central venous catheter insertion that
produced results from T1 to T4 levels.*'#%%559
Such translational education research programmes
must be carefully designed and executed to capture
and reliably measure downstream results.*®* Use of
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Figure 1 Clinical skills examination (checklist) pre- and final post-test performance of 58 simulator-trained first-year internal
medicine residents and baseline performance of 36 traditionally trained neurology residents. Three internal medicine
residents failed to meet the minimum passing score (MPS) at initial post-testing. PGY = postgraduate year. (From Barsuk

et al.*! Reprinted with permission of Wolters Kluwer Health)

the mastery model is one way for medical educators
to contribute to today’s rapidly changing health
care environment. The studies reviewed here clearly
show that SBML education research can improve
health for individuals and populations. Ensuring a
well-trained and competent workforce is likely to
have additional far-ranging benefits, including bet-
ter patient care practices and improved patient out-
comes, that require further study.*’

The findings of this selective, critical review of
SBML present more details about the designs, mea-
sures, outcomes and translational qualities of its
constituent studies than earlier systematic reviews of
patient outcomes in SBME.**®! These two
approaches to integrative scholarship are comple-
mentary but not identical. Variation in the defini-
tions of search terms and the inclusion and
exclusion criteria used to identify eligible studies is
responsible for differences in the number and inter-
pretation of research reports included in these
reviews. Greater uniformity is likely to be achieved
as terminology becomes standardised.

Mastery learning programmes in medical education
do not occur in a vacuum. They operate success-
fully in a professional context that has personnel,
material and institutional resources that advance
the mastery learning agenda. An effective pro-
gramme in one setting may not transfer to another
organisation. Dissemination of innovations like
SBML in health care is very difficult and is shaped
by ‘perceptions of the innovation, characteristics of

© 2014 John Wiley & Sons Ltd. MEDICAL EDUCATION 2014; 48

the individuals who may adopt the change, and
contextual and managerial factors within the

. . 69
organisation’.%?

Implementation science addresses the mechanisms
of education and health care delivery.®>** The aim
of implementation science is to ‘[study] and seek to
overcome health-care organisational silos and barri-
ers, pockets of cultural inertia, professional hierar-
chies, and financial disincentives that reduce health-
care efficiency and effectiveness’.*” The slow adop-
tion of mastery learning in medical education is a
case study of implementation science. The intellec-
tual foundation of mastery learning was established
in 1963,'""' 5 decades ago, and subsequent incarna-
tions within and outside medical education have
occurred up to the present.lo’l%17 The educational
and health care advantages of mastery learning are
unequivocal.'*?***2% However, educational inertia
grounded in Osler’s natural method of teaching, now
known as the ‘apprenticeship model’ of clinical edu-
cation, is a key reason why mastery learning is not
yet prominent in medical education.* We encour-
age widespread adoption of the mastery learning
model in medical education emphasising ‘excel-
lence for all’ as habitual methods of clinical educa-
tion are augmented by evidence-based competency
approaches.

What will it take for health science education pro-

grammes to implement the mastery learning model
to achieve TS goals? Table 1 identifies components
of an SBME translational research programme that
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incorporates mastery learning derived from an ear-
lier report.” The components include: (i) health
professions learners; (ii) educational resources; (iii)
human resources, and (iv) institutional support.
Table 1 identifies evidence in support of mastery
learning programmes that is well established and
points out gaps in understanding that warrant
research attention. These gaps refer to the utility of
SBML for acquiring team-based competencies, the
attributes of skilful SBML instructors, the leadership
needed to support SBML programmes, and many
other issues. Medical educators who intend to adopt
the mastery learning model in a local context
should attend to these and other variables — institu-
tional culture, history, inertia — as the programme is
introduced.

This review is subject to several limitations that
derive from the lack of reliable research data and
that warrant attention as the field of SBML advances
in medical education and becomes more refined.

The current review shows that SBML holds promise
for fulfilling the goal of achieving TS outcomes, but
does not yet provide definitive, airtight answers. Few
medical mastery learning studies have achieved
downstream results at the T2 (better patient care
practices) and T3 (better patient outcomes) levels.
Table SI reveals that several research groups have
reported T2 and T3 results for paediatric LP,*?
cardiac auscultation,43 advanced cardiovascular life
sulc)port,45’46 temporary haemodialysis catheter
insertion, paracentesis,50 laparoscopic surgeryBS’
and central venous catheter cannulation,‘:"r’*m but
much more research is needed. Translational T2
and T3 results are more likely to be achieved
through educational and health services research
programmes that are thematic, sustained and cumu-
lative rather than in single, one-shot studies. Trans-
lational T4 outcomes (e.g. cost-effectiveness,
collateral results) can be achieved when researchers
design studies and measure outcomes that tran-
scend educational and clinical variables and are
alert to unintended research outcomes.

54

Translational educational outcomes have also been
achieved by a medical education research pro-
gramme that approximates SBML but does not
report all mastery features explicitly (e.g. baseline
assessment, minimum passing standard). An obstet-
ric education research group in the UK has reported
statistically and clinically significant reductions in
infant birth complications (i.e. brachial palsy injury)
caused by shoulder dystocia and neonatal brain
injury from lack of oxygen during birth as a

consequence of simulation-based training of individ-
uals and teams.®® %" These are all T3 outcomes.
Research to identify the features of this educational
intervention that produce good clinical outcomes
among patients and to establish whether the fea-
tures conform with the SBML model is required.

Education and health services research programmes
that employ SBML and technology-enhanced simu-
lation,®?® and that aim to achieve clinical outcomes
in the health of individual patients or the wider
public%’gs’m must be crafted carefully, be rigorous
and attend to such details as the unit of analysis
(i.e. the learner or patient) issue in original health
care research.®’ Quantitative and qualitative
research programmes are needed not only to dem-
onstrate that innovations like SBML produce
intended results, but also to show how and why the
results are achieved in different settings.®®

The selection or creation of measures that yield
reliable data that permit valid decisions to be made
about the effects of educational interventions
represents a persistent issue in medical education
research. Most of the studies covered in this review
used observational checklists as principal outcome
measures and produced data with acceptable reli-
abilities. Although many of the checklists have a
procedural focus, they also include items that
involve communication skills (e.g. obtaining patient
consent, verifying orders with health care team
members), team leadership, ordering and interpret-
ing laboratory tests, calculating and adjusting venti-
lator settings, attending to patient and family
emotions, and many other cognitive, social and
affective variables. On the horizon, haptic measures
hold promise to provide reliable data that can be
used to reach valid decisions about key health care
variables.®” The delivery of quality health care is very
complex on technical, affective, social and profes-
sional grounds. The development of educational
programmes and outcome measures that capture
this richness is a constant challenge in medical
education research.

Simulation-based mastery learning is beginning to
produce strong and lasting educational effects when
it is implemented, managed and evaluated with
thought and rigor. We believe the mastery model,
with or without simulation technology, holds great
promise to help medical learners to acquire and
maintain a broad array of technical, professional
and interpersonal skills and competencies. Contin-
ued research is needed to endorse or refute this
assertion.
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Table 1
mastery learning

Component

Learners
Health professionals in training:
individuals and teams

Highly motivated

Educational resources

Training materials appropriate to
learning objectives

Trained faculty staff

Space

Training time

Educational funding to support

the issues above

Institutional senior leadership

support

Evidence that is well established
(examples)

The mastery model works with individual
performance for individual tasks*® and

individual performance within teams**

Learners who volunteer and consent for
a study can significantly improve their

skills and mastery outcomes®'

There is a clear description of learning
resources used in the study, such as
rigorous measures that yield reliable
data™

The report states that faculty staff are
trained and experienced in teaching with
simulation®®

Education and evaluation are carried out
in a protected location: skills centre or in

situ®®

What is the average training time
required for a skill set? What is the range
across skill sets? How was the training
time scheduled?*'

Funding support protects time for faculty,

space and resources*>46

External leadership support for the
programme increases the likelihood of
success®’

© 2014 John Wiley & Sons Ltd. MEDICAL EDUCATION 2014; 48: 375-385

Components of a simulation-based mastery learning translational education and research programme that incorporates

Gaps in understanding
What remains to be understood

Does the mastery learning model work for team-
based competencies and can these have translational
outcomes?

Derive team-based metrics and mastery standards
that are translatable to the clinical environment
What motivates learners: extrinsic versus intrinsic
variables? Does participation in a study select

high achievers? Do the role(s) of the study
investigators or faculty staff affect motivation?
Does evaluation apprehension impact performance?
What is the motivation for faculty staff to educate
learners to a mastery level?

Are the outcomes dependent upon specific
institutionally developed resources? Are these
resources available with reasonable options for other
institutions?

What are the explicit experiences and skill set that
make simulation instructors, not just those
participating in a study who have additional
motivation to succeed, effective? What are criteria
that can generalise to other institutions?

What is the minimum and maximum space required?
Does the learning environment need to be separate
from the clinical environment? Separation is often
facilitated during effectiveness studies, but is this
true in general?

How is training time negotiated? Is there explicit

involvement with training programme leadership?

What are the ongoing costs of building and
sustaining a mastery training programme?

Beyond the one-time start-up capital costs,

what is the cost of training learners to a mastery
level? What is the evidence that mastery learning
studies with funding are better rated?

What is the minimum leadership support that is
needed: curricular institutionalisation, funding
support, faculty recognition and reward? Are there
extrinsic drivers for the institution (e.g. accreditation,
patient safety)?
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Table 1 (Continued)

Component

Human resources

Scientist-leaders and staff

Institutional support
Value and reinforce T1 SBME
outcomes in situ

Advance science of health care

delivery and patient safety

Patient records that contain

reliable data

Evidence that is well established
(examples)

Functionally diverse research teams are
more effective than homogeneous

teams’>"’

Institutional leadership supports and
advances the goal of translational
outcomes®®>’

Institutional leadership sets an agenda for
the advancement or improvement of
health care quality outcomes and
improved patient safety®°’

There is an explicit description of the

electronic health care record (or paper) and

Gaps in understanding
What remains to be understood

Is there an optimal formula for research team

composition?

What are the critical components for an institution to

adopt a translational outcomes training programme?

Can translational outcomes be achieved without full
institutional support and culture change? What is the
minimum level of change required to reach a ‘tipping
point’?

What are the resources required (patient records)

and what expertise is required to access them and to

how it was accessed to retrieve reliable
data to evaluate translational outcomes*®

Coda

The ACGME” and medical education scholars’'
have called for new approaches to clinical educa-
tion and an assessment-based focus on profes-
sional competencies, educational milestones and
high achievement standards. This means that
undergraduate clerkship directors, postgraduate
residency and fellowship programme directors,
and directors of continuing medical education
programmes must rethink and reorganise educa-
tional offerings to remove passive clinical experi-
ences and install rigorous educational practices.
Simulation-based mastery learning coupled with rig-
orous formative and summative educational evalua-
tion is an implicit feature of these arguments.72
Medical educators across the continuum, from the
directors of undergraduate basic science courses and
clinical clerkships, to the directors of postgraduate
residency programmes, medical school curriculum
committees and academic deans, should endorse
SBML as a new paradigm.

The fulfilment of this new clinical education para-
digm will not be easy. Educational inertia, conven-
tional thinking, financial disincentives and bondage
to time-based educational schedules are barriers
that must be breached before SBML can be adopted
in medical education.? These barriers can be

mine reliable and meaningful patient outcomes that
are relevant to the training programme?

overcome. The scientific and translational outcome
paradigm shift that SBML promises for medical
education — time variation, uniform outcomes — is a
revolutionary idea, a disruptive innovation, the time
of which has come.” Simulation-based mastery
learning coupled with technology-enabled assess-
ment’* will reduce our reliance on the apprentice-
ship model of clinical medical education. We
cannot continue to educate 21st century doctors
using 19th century technologies. Medical educators
should endorse, implement and evaluate mastery
learning programmes across the undergraduate,
graduate and continuing medical education
continuum.
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BEME
review

Best evidence on
high-fidelity simulation:
what clinical teachers
need to know

S. Barry Issenberg and Ross J. Scalese,
University of Miami Miller School of Medicine, USA

ince the 1980s, medical just a hobby for technically savvy  duate training and continuing
Seducation has witnessed a clinical educators has now been professional development.

significant increase in the fully integrated into the culture of Hundreds of medical schools
use of simulation technology for  clinical training. This is true not ~ worldwide have already devel-
teaching and assessment. What only for undergraduate medical oped, or are in the process of
had previously been thought of as  education, but also for postgra- developing, clinical skills/

The most
thorough search
possible of
peer-reviewed
publications
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Providing
feedback is the
most important

feature of
simulation

Effective
learning stems
from learner
engagement in
deliberate
practice

simulation centres providing a
wide range of simulations.' How-
ever, the significant allocation of
funding and resources required for
high-fidelity simulations demands
evidence that this investment will
yield positive outcomes. With this
in mind, the Best Evidence Med-
ical Education (BEME) Collabor-
ation invited our group to review
and synthesise existing evidence
in educational science that
addressed the question: ‘What are
the features and uses of high-
fidelity medical simulations that
lead to the most effective learn-
ing?’ Our findings yielded a list of
ten features that clinical teachers
should be aware of and adopt
when using high-fidelity
simulations.

In 2005, we published a paper
detailing the processes involved
in a systematic literature review:
the identification of articles,
extraction of data, and analysis
and synthesis of findings.? We
searched five literature databases
(ERIC, MEDLINE, PsycINFO, Web of
Science, and TimeLIT) using 91
single search terms and concepts,
and Boolean combinations of
these. We also hand-searched
specialist journals, posted
internet queries using Google,
and reviewed the ‘grey literature’
(for example, conference

proceedings). The aim was to
perform the most thorough
search possible of peer-reviewed
publications, as well as
unpublished reports in the
literature that had been judged
for academic quality.

We then employed four
screening criteria to reduce the
initial pool of 670 journal articles
(more than 2,100 abstracts) to a
focused set of 109 studies. These
criteria were: (a) the elimination
of review articles in favour of
empirical studies; (b) the use of a
simulator as an educational
assessment or intervention, with
learner outcomes measured
quantitatively; (c) comparative
research, either experimental
or quasi-experimental; and
(d) research that involves
simulation solely as an
educational intervention.

Nine independent coders
extracted data systematically
from the 109 eligible journal
articles, each coder using a
standardised data extraction pro-
tocol. Qualitative data synthesis
and tabular presentation of re-
search methods were used, be-
cause heterogeneity of research
designs, educational interven-
tions, outcome measures and the
time-frame available precluded

74 © Blackwell Publishing Ltd 2007. THE CLINICAL TEACHER 2007; 4: 73-77

data synthesis using meta-analy-
sis. The coding accuracy and
inter-rater agreement for features
of the journal articles was high.
While the quality of the published
research is generally weak, the
weight of the best available
evidence identified ten features
and uses of high-fidelity medical
simulations (in a range of speci-
alties including anaesthesiology,
cardiology and surgery) that lead
to effective learning. We
recommend that these features
are considered as a minimum
when using simulations in the
clinical teaching and training of
others.

FEEDBACK

Not surprisingly, we found that
providing feedback to learners
regarding their performance is the
single most important feature of
simulation-based medical educa-
tion towards the goal of effective
learning. Focused constructive
feedback can also slow the decay
of acquired skills, as well as
allowing learners to self-assess
and monitor their progress
towards skill acquisition and
maintenance. Sources of feed-
back may be ‘built-in" to a
simulator in such a way that
learners” actions result in a direct
response from the simulator. For
example, while defibrillating a
‘patient’ in cardiac arrest, the
learner can view the response on
the adjacent cardiac monitor.
Alternatively, clinical teachers
may also give feedback in ‘real
time’ during educational sessions,
or provide it post hoc by viewing
a video recording of the simula-
tion-based educational activity.
Remember: the source of the
feedback is less important than
its presence.

REPETITIVE PRACTICE

Opportunities for learners to
engage in focused, repetitive
practice - where the intent is
skill improvement, not idle
play - should be an essential



learning feature of high fidelity
medical simulations. Such
practice involves intense and
repeated learner engagement in a
focused, controlled task, with the
constant repetition giving
learners the opportunity to detect
and correct errors, polish their
skills, and make their performance
effortless and automatic. Recent
research underscores the
importance of repetition for
clinical skill acquisition and
maintenance,’ and it has been
shown that learners who are given
opportunities for repetitive
practice acquire necessary skills
over shorter time periods than
those with only routine exposure
during clinical patient-care
activities. This is an important
factor when transferring the use
of the learnt skills to real
patients. Finally, the ‘dose” of
practice necessary should be
determined by the learner’s need
rather than the instructor’s
demand. And simulators must

be available (that is, to
accommodate learner schedules)
and in physically convenient
locations (that is, close to
hospital wards and clinics), to
enable learners to practice skills
repetitively.

CURRICULUM INTEGRATION

The integration of simulation-
based exercises into the standard
medical school or postgraduate
educational curriculum is an
essential feature of their effective
use. Simulation-based education
should not be an extraordinary
activity; rather, educators should
build simulations into the learn-
ers’ normal training schedule and
should base this instruction on
the ways in which they will ulti-
mately evaluate learner perform-
ance. Simulation should not be
dependent on a single ‘champion’,
who often has competing research
and/or patient-care responsibilit-
ies, but be fully adopted within
the wider educational programme
of the medical school. Effective
medical learning stems from lear-
ner engagement in deliberate

practice, with clinical problems
and devices in simulated settings
in addition to patient-care
experience. Medical education
using simulations must be a
required component of the
standard curriculum, as optional
exercises arouse much less learner
interest.

RANGE OF TRAINING
LEVELS

Learning is enhanced when
trainees have the opportunity to
engage in deliberate practice of
medical skills across a wide range
of levels of difficulty. Learners
begin at the basic-skills level,
demonstrate performance mastery
against objective criteria and
standards, and proceed to
training at progressively higher
levels of complexity. Each learner
will have a different ‘learning
curve” in terms of shape and
acceleration, although long-term
learning outcomes, measured
objectively, should be identical.
Encouraging learners to master
increasingly complex skills will
slow the overall decay of skills
over time.

MULTIPLE LEARNING
STRATEGIES

The adaptability of high-fidelity
medical simulations to multiple

Simulation-
based education
should not be
an extraordinary
activity

learning strategies is both a
feature and a use of these
educational devices. Desired
outcomes, available resources,
and the educational climate or
culture of the institution will
determine which strategies are
adopted. Multiple learning
strategies include, but are not
limited to: (1) instructor-centred
education involving either

(a) large groups (for example,
lectures); or (b) small groups
(for example, tutorials);

(2) small-group learning without
an instructor; and (3) individual,
independent learning. Of course,
the optimal use of high-fidelity
simulations in such different
learning situations depends on
the educational objectives being
addressed and the extent of prior
learning among the trainees.
The bottom line is that the
educational tools employed
should match the stated
educational goals. High-fidelity
medical simulations that are
adaptable to several learning
strategies are more likely to fulfil
this aim.

CLINICAL VARIATION

High-fidelity medical simulations
that can capture or represent a
wide variety of patient problems
or conditions may be more useful
than simulations having a

High-fidelity
medical
simulations
should feature
clearly defined
outcomes

© Blackwell Publishing Ltd 2007. THE CLINICAL TEACHER 2007; 4: 73-77 75



Simulations
allow complex
clinical tasks to
be broken down
into their
component
parts

narrower focus. An exception to
this, of course, is simulators
designed for a specific task, such
as carotid stent placement.
Simulations capable of sampling
from a broad universe of patient
demographics, pathologies and
responses to treatment can
increase the number and variety
of patients that learners
encounter. Boosting the variety
of simulated patients seen by
learners also helps to standardise
the clinical curriculum across
educational sites. This gives
‘equity’ to smaller programmes,
often in remote locations, where
the range of real patients may be
restricted. Such simulations can
also give learners exposure and
practice experience with rare,
life-threatening patient problems,
where the presentation frequency
is low but the stakes are high.
This provides more ‘contextual
experiences’, which are critical
to developing problem-solving
skills.

CONTROLLED
ENVIRONMENT

In a controlled clinical
environment, learners can make,
detect and correct patient-care
errors with no adverse
consequences, and instructors
can focus on the learners rather
than the patients. In contrast to
the uncontrolled character of
most patient-care settings,

high-fidelity simulations are
ideal for providing a controlled,
forgiving environment.
Education in a controlled
environment allows instructors
and learners to focus on
‘teachable moments’ without
distraction, and take full
advantage of opportunities for
deliberate practice. This

also reflects a clinical and
educational culture focused on
ethical training involving both
learners and patients.”

INDIVIDUALISED
LEARNING

The opportunity for learners to
have reproducible, standardised
educational experiences where
they are active participants,
rather than merely passive
bystanders, is an important
aspect of the use of high-fidelity
medical simulations, and learning
experiences can be individualised
and adapted to each student’s
unique learning needs. Simula-
tions allow complex clinical tasks
to be broken down into their
component parts for educational
mastery in sequence at variable
rates, enabling learners to take
responsibility for their own
educational progress within the
limits of curriculum governance.
With individualised learning
using high-fidelity medical
simulations, the goal of uniform
educational outcomes can be

76 © Blackwell Publishing Ltd 2007. THE CLINICAL TEACHER 2007; 4: 73-77

achieved despite different rates
of trainee progress.

DEFINED OUTCOMES OR
BENCHMARKS

In addition to individualised
learning in a controlled
educational environment,
high-fidelity medical simulations
should feature clearly defined
outcomes or benchmarks for
learner achievement. These are
straightforward goals with
tangible, objective measures of
achievement. Learners are more
likely to master key skills if the
outcomes are defined and
appropriate to their level of
training.”

SIMULATOR VALIDITY

There are many types of
educational validity, both in the
presentation of learning materials
and in measuring educational
outcomes. A high degree of
realism or fidelity provides an
approximation to complex clinical
situations, principles and tasks.
Thus high simulator validity is
important to help learners
increase their visuo-spatial
perceptual skills and to sharpen
their responses to critical
incidents. Clinical learners desire
this realism (face validity) during
their hands-on experiences. It is
important to note, however, that
the desired outcome should be
matched with the appropriate
degree of fidelity; a wide range of
competencies can be learned

and mastered with relatively
low-fidelity simulators.

Many of these features are
consonant with Ericsson’s model
of deliberate practice to
achieve mastery in professional
performance.? Most of the
features are not unique to
high-fidelity simulations, but
rather reflect sound principles of
good educational practice. We
advise clinical teachers who use
simulations to train and evaluate
learners to incorporate as many



of these features as possible into
their training programmes. The
outcome of such efforts is more
likely to be an effective tool that
meets students’ educational
needs.
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Debriefing Using a Structured
and Supported Approach

Paul E. Phrampus and John M. O’'Donnell

Introduction

Debriefing is often cited as one of the most important parts of
healthcare simulation. It has been described as a best prac-
tice in simulation education and is often referred to anecdot-
ally as the point in the session “where the learning transfer
takes place.” How much participants learn and later incorpo-
rate into their practice depends in part on the effectiveness of
the debriefing [1-3]. The purpose of a debriefing is to create
a meaningful dialogue that helps the participants of the simu-
lation gain a clear understanding of their performance during
the session. Key features include obtaining valid feedback
from the facilitator, verbalizing their own impressions,
reviewing actions, and sharing perceptions of the experience.
A skilled debriefing facilitator will be able to use “semi-
structured cue questions” that serve to guide the participant
through reflective self-discovery [4]. This process is critical
in assisting positive change that will help participants to
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improve future simulation performances and ultimately
improve their ability to care for patients.

Simulation educational methods are heterogeneous with
deployment ranging from partial task training of entry-level
students through complicated, interdisciplinary team train-
ing scenarios involving practicing professionals. Debriefing
has a similar wide and varied development history and evo-
lutionary pathway. Equipment and environmental, student,
and personnel resources can greatly influence the selection
of a debriefing method. Various techniques and methods
have emerged over the last decade based on such factors as
the level of the learner, the domain and mix of the learner(s),
the amount of time allotted for the simulation exercise,
equipment capability, and the physical facilities that are
available including audiovisual (AV) equipment, observation
areas, and debriefing rooms. Understanding personnel capa-
bility and course logistics is crucial to effective debriefing.
The level of expertise of the facilitator(s) who will be con-
ducting debriefings, the number of facilitators available, as
well as their ability to effectively use the available equipment
and technology all play a role in how debriefings are planned
and conducted. Other factors that play a role in the design of
the debriefing process tie back to the intent and goals of the
simulation and how the simulation was conducted. For
example, the debriefing style and method of a single stand-
alone scenario may be significantly different than the
debriefing of a simulation scenario that is part of a continuum
of scenarios or learning activities organized into a course.

Development of the Structured and Supported
Debriefing Model and the GAS Tool

The Winter Institute for Simulation Education and Research
(WISER, Pittsburgh, PA) at the University of Pittsburgh, is a
high-volume multidisciplinary simulation center dedicated
to the mission that simulation educational methods can
improve patient care. Also well recognized for instructor
training, the center philosophy acknowledges that training in
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DOI 10.1007/978-1-4614-5993-4_6, © Springer Science+Business Media New York 2013



74

P.E. Phrampus and J.M. O'Donnell

debriefing is a critical element for the success of any simu-
lation program.

In 2009, WISER collaborated with the American Heart
Association to develop the structured and supported
debriefing model for debriefing of advanced cardiac life sup-
port and pediatric advanced life support scenarios [3]. It was
quickly realized that the structured and supported model was
scalable and could be easily expanded to meet the debriefing
needs of a variety of situations and simulation events. The
model derives its name from providing structured elements
included three specific debriefing phases with related goals,
actions, and time allocation estimates. Supported elements
include both interpersonal support (including development
of a safe environment) and objects or media such as the use
of protocols, algorithms, and available best evidence to sup-
port the debriefing process.

The debriefing fool uses the structural framework GAS
(gather, analyze, and summarize) as an operational acronym [3].
The final goal was to develop a highly structured approach,
which could be adapted to any debriefing situation. Another
important component was that the model would be easy to teach
to a wide variety of instructional faculty with varying levels of
expertise in simulation debriefing and facilitation. Structured
and supported debriefing is a learner-centered process that can
be rapidly assimilated, is scalable, and is designed to standard-
ize the debriefing interaction that follows a simulation scenario.

The Science of Debriefing

Feedback through debriefing is considered by many to
be one of the most important components contributing
to the effectiveness of simulation-based learning [1-7].
Participants who receive and assimilate valid informa-
tion from feedback are thought to be more likely to have
enhanced learning and improved future performance from
simulation-based activities. Indeed the topic is considered
so relevant; two chapters have been devoted to debriefing
and feedback in this book (this chapter and Chap. 7).
In traditional simulation-based education, debriefing is
acknowledged as a best practice and is lauded as the point
in the educational process when the dots are connected
and “aha” moments occur. While debriefing is only one
form of feedback incorporated into experiential learning
methods, it is viewed as critical because it helps partici-
pants reflect, fill in gaps in performance, and make con-
nections to the real world. The origins of debriefing lie in
military exercises and war games in which lessons learned
are reviewed after the exercise [8]. Lederman stated that
debriefing “incorporates the processing of that experience

It promotes learner self-reflection in thinking about what they
did, when they did it, how they did it, why they did it, and how
they can improve as well as ascertaining if the participants were
able to make cause-and-effect relationships within the flow of
the scenario. The approach emphasizes both self-discovery and
self-reflection and draws upon the learner’s own professional
experience and motivation to enhance learning. Integration of
the educational objectives for each scenario into the analysis
phase of the debriefing ensures that the original goals of the
educational session are achieved. Further, instructor training in
the use of the model emphasizes close observation and
identification of gaps in learner knowledge and performance
which also are discussed during the analysis phase.

The Theoretical Foundation of the Structured
and Supported Debriefing Model

The initial steps in the development of the structured and
supported debriefing model were to review debriefing meth-
ods and practices currently being used at WISER and deter-
mine common elements of effective debriefing by experienced
faculty. The simulation and educational literature was
reviewed, and the core principles of a variety of learning
theories helped to provide a comprehensive, theoretical foun-
dation for the structured and supported model.

from which learners are to draw the lessons learned” [9].
Attempts to have the participant engage in self-reflection
and facilitated moments of self-discovery are often
included in the debriefing session by skilled facilitators.

In simulation education, the experiential learning con-
tinuum ranges from technical skills to complex problem-
solving situations. Because simulation education occurs
across a wide range of activities and with students of many
levels of experience, it is logical for educators to attempt to
match the debriefing approach with the training level of the
learner, the specific scenario objectives, the level of sce-
nario complexity, and the skills and training of the simula-
tion faculty. Additionally, the operational constraints of the
simulation exercise must be considered as some debriefing
methods are more time-consuming than others. While evi-
dence is mounting with respect to individual, program-
matic, clinical, and even system impact from simulation
educational approaches, there is little concrete evidence
that supports superiority of a particular approach, style, or
method of debriefing. In this section we present the perti-
nent and seminal works that have provided the “‘science”
behind the “art” of simulation-inspired debriefing.
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Fanning and Gaba reviewed debriefing from the per-
spective of simulation education, industry, psychology,
and military debriefing perspectives. This seminal paper
provides food for thought in the area and poses many
questions which still have yet to be answered. The setting,
models, facilitation approaches, use of video and other
available technology, alternative methods, quality control
initiatives, effective evaluation, time frames, and actual
need for debriefing are considered. They note that “there
are surprisingly few papers in the peer-reviewed literature
to illustrate how to debrief, how to teach or learn to
debrief, what methods of debriefing exist and how effec-
tive they are at achieving learning objectives and goals”
[6]. The publication of this paper has had substantial
impact on perceptions of debriefing in the simulation edu-
cational community and can be viewed as a benchmark of
progress and understanding in this area. Following is a
review of additional prominent papers that have been
published in the subsequent 5-year interval which empha-
size methods, new approaches, and the beginnings of
theory development in healthcare simulation debriefing.
These papers also highlight the gaps in our collective
knowledge base:

e Decker focused on use of structured, guided reflection
during simulated learning encounters. Decker’s work
in this chapter drew on a variety of theories and
approaches including the work of Schon. Decker adds
reflection to the work of Johns, which identifies four
“ways of knowing”: empirical, aesthetic, personal, and
ethical. These ways of knowing are then integrated
within a debriefing tool for facilitators [10].

e Cantrell described the use of debriefing with under-
graduate pediatric nursing scenarios in a qualitative
research study. In this study, Cantrell focused on the
importance of guided reflection and used a structured
approach including standardized questions and a
10-min time limit. Findings emphasized the impor-
tance of three critical elements: student preparation,
faculty demeanor, and debriefing immediately after
the simulation session [1].

e Kuiper et al. described a structured debriefing approach
termed the “Outcome-Present State-Test” (OPT) model.
Constructivist and situated learning theories are embed-
ded in the model which has been validated for debriefing
of actual clinical events. The authors chose a purposive
sample of students who underwent a simulation experi-
ence and then completed worksheets in the OPT model.
Key to the model is a review of nursing diagnoses,
reflection on events, and creation of realistic simula-
tions that mimic clinical events. Worksheets completed
by participants were reviewed and compared with

actual clinical event worksheets. The authors concluded
that this form of structured debriefing showed promise
for use in future events [11].

Salas et al. describe 12 evidence-based best prac-
tices for debriefing medical teams in the clinical set-
ting. These authors provide tips for debriefing that
arise from review of aviation, military, industrial, and
simulation education literature. The 12 best practices
are supported by empirical evidence, theoretical con-
structs, and debriefing models. While the target audi-
ences are educators and administrators working with
medical teams in the hospital setting, the principles are
readily applicable to the simulation environment [12].
Dieckmann et al. explored varying debriefing
approaches among faculty within a simulation facility
focused on medical training. The variances reported
were related to differences among individual faculty
and in course content focus (medical management vs.
crisis management). The faculty role “mix” was also
explored, and a discrepancy was noted between what
the center director and other faculty thought was the
correct mix of various roles within the simulation edu-
cational environment [13].

Dreifuerst conducted a concept analysis in the area of
simulation debriefing. Using the framework described
by Walker and Avant in 2005, Dreifuerst identified con-
cepts that were defining attributes of simulation
debriefing, those concepts that could be analyzed prior
to or independently of construction and those concepts
to be used for testing of a debriefing theory. Dreifuerst
proposes that development of conceptual definitions
leading to a debriefing theory is a key step toward clearer
understanding of debriefing effectiveness, development
of research approaches, and in development of faculty
interested in conducting debriefings [14].

Morgan et al. studied physician anesthetists who expe-
rienced high-fidelity scenarios with critical complica-
tions. Participants were randomized to simulation
debriefing, home study, or no intervention (control).
Performance checklists and global rating scales were
used to evaluate performance in the original simula-
tion and in a delayed posttest performance (9 months).
All three groups improved in the global rating scale
(GRS) of performance from their baseline, but there
was no difference on the GRS between groups based
on debriefing method. A significant improvement was
found in the simulation debriefing group on the perfor-
mance checklist at the 9-month evaluation point [15].
Welke et al. compared facilitated oral debriefing with a
standardized multimedia debriefing (which demon-
strated ideal behaviors) for nontechnical skills. The
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subjects were 30 anesthesia residents who were exposed
to resuscitation scenarios. Each resident underwent a
resuscitation simulation and was then randomized to
a debriefing method. Following the first debriefing,
residents completed a second scenario with debriefing
and then a delayed posttest 5 weeks later. While all par-
ticipants improved, there was no difference between
groups indicating no difference in effectiveness between
multimedia instruction and facilitator-led debriefing
[16]. The implications for allocation of resources and
management of personnel in simulation education if
multimedia debriefing can be leveraged are emphasized
by this paper.

Arafeh et al. described aspects of debriefing in simula-
tion-based learning including pre-briefing, feedback
during sessions, and the need for effective facilitation
skills. These authors acknowledge the heterogeneity of
debriefing situations and describe three specific simu-
lation activities and associated debriefing approaches
which were matched based on the objectives, level of
simulation, and learning group characteristics. They
also emphasized the need for facilitator preparation
and the use of quality improvement approaches in
maintaining an effective program [5].

Van Heukelom et al. compared immediate post-simula-
tion debriefing with in-simulation debriefing among 161
third year medical students. Prior to completing a simu-
lation session focused on resuscitation, medical students
were randomly assigned to one of the two methods. The
participants reported that the post-simulation debriefings
were more effective in helping to learn the material and
understand correct and incorrect actions. They also gave
the post-simulation debriefings a higher rating. The in-
simulation debriefing included pause and reflect peri-
ods. While not viewed by participants as being equally
effective, the pausing that occurred was not seen as hav-
ing altered the realism of the scenario by the participants
[17]. This is important as some educators are reluctant
to embrace a pause and reflect approach due to concern
of loss of scenario integrity.

Raemer et al. evaluated debriefing research evidence
as a topical area during the Society of Simulation in
Healthcare International Consensus Conference meet-
ing in February 2011. These authors reviewed selected
literature and proposed a definition of debriefing,
identified a scarcity of quality research demonstrating
outcomes tied to debriefing method, and proposed a
format for reporting data on debriefing. Areas of
debriefing research identified as having obvious gaps
included comparison of methods, impact of faculty
training, length of debriefing, and ideal environmental

conditions for debriefing. Models for study design and

for presenting research findings were proposed by this

review team [18].

* Boet et al. examined face-to-face instructor debriefing
vs. participant self-debriefing for 50 anesthesia resi-
dents in the area of anesthetist nontechnical skill scale
(ANTS). All participants improved significantly from
baseline in ANTS performance. There was no differ-
ence in outcomes between the two debriefing methods
suggesting that alternative debriefing methods includ-
ing well-designed self-debriefing approaches can be
effectively employed [19].

e Mariani et al. used a mixed methods design to evaluate
a structured debriefing method called Debriefing for
Meaningful Learning (DML)©. DML was compared
with unstructured debriefing methods. The unstruc-
tured debriefing was at the discretion of the faculty, but
the authors noted it typically included a review of what
went right, what did not go right, and what needed to
be improved for the next time. The DBL approach
while highly structured was also more complicated
and included five areas: engage, evaluate, explore,
explain, and elaborate. The authors reported that the
model was based on the work of Dreifuerst. A total of
86 junior-level baccalaureate nursing students were
enrolled in the study, and each student was asked to
participate in two medical-surgical nursing scenarios.
The Lasater Clinical Judgment Rubric was used to
measure changes in clinical judgment, and student-
focused group interviews elicited qualitative data. No
difference was found between the groups in the area of
judgment; however, student perceptions regarding
learning and skill attainment were better for the struc-
tured model [20].

In the 5-year interim since Fanning and Gaba noted
that the evidence was sparse regarding debriefing and that
our understanding regarding key components is incom-
plete, there has been some progress but few clear answers.
Alternatives to conventional face-to-face debriefing are
being explored, theories and methods are being trialed,
and several principles have become well accepted regard-
less of the method. These include maintaining a focus on
the student; assuring a positive, safe environment; encour-
aging reflection; and facilitating self-discovery moments.
However, the fundamental questions of who, what, when,
where, and how have not been fully answered through
rigorous research methodology. It is likely that a “one size
fits all” debriefing model will not be identified when one
considers the many variables associated with healthcare
simulation. The heterogeneity of participants, learning
objectives, simulation devices, scenarios, environments,
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operational realities, and faculty talents require a broad
range of approaches guided by specific educational objec-
tives and assessment outcomes.

In this chapter and Chap. 7, two well-established
approaches to debriefing are described. Both of these
approaches have been taught to hundreds if not thousands
of faculty members both nationally and internationally.
Both are built upon sound educational theory and have
proven track records of success. Both methods have been
developed by large and well-established simulation pro-
grams with senior simulation leaders involved. Termed
“debriefing with good judgment” and “structured and
supported debriefing,” the contrast and similarities
between these two approaches will serve to demonstrate
the varied nature of the art and the evolving science of
debriefing in simulation education. What should also be
apparent is that it may be unimportant how we debrief,
but that we debrief at all.
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is to afford participants with the learning tools to allow par-
ticipant performance in actual clinical care to improve.

In order for a simulated experience to be effective, the
objectives for the experience must be conveyed to the partici-
pants who are being asked to contribute to the learning envi-
ronment. This involvement of participants in a truly
“democratic” sense was first advocated by Dewey in 1916.
Dewey also recognized the power of reflection and experien-
tial learning [5].

Lewin described the importance of experience in his
“action research” work, and Kolb extended this work in
developing his Experiential Learning Theory [8, 9]. Kolb
describes the importance of experience in promoting learning
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Table 6.1 Educational and practice theorists and key concepts related to debriefing in simulation

Theorist Supporting concept for debriefing
Dewey [5] Experiential learning, reflection, democratization of education
Goffman [6]

Bandura [7]
performance

Lewin [8] and Kolb [9]

Preexisting frameworks of reference based on prior experience (knowledge, attitude, skill) influence current actions
Social learning theory. Learning through observation, imitation, and modeling. Self-efficacy critical to learning and

Experiential learning theory. Learning is enhanced by realistic experience. Learning increases when there is a

connection between the learning situation and the environment (synergy)

Schon [10]
simulation sessions

Lave and Wenger [11]
common

Ericsson [12-15]

Simulation
activity

PREP DEBRIEF

Objective set 1

“Reflective practicum” where faculty act as coach and mentor. Reflection is important both during and after
Situated learning theory. Learning is situated within context and activity. Accidental (unplanned) learning is

Deliberate practice leading to expertise. Performance improvement is tied to repetition and feedback

Simulation
activity

PREP DEBRIEF

Objective set 2

Fig. 6.1 The Ericsson cycle of deliberate practice applied to simulation sessions and incorporating debriefing and planned change

and describes the synergistic impact of environmental real-
ism. Kolb developed a cyclical four-stage learning cycle
“Do, Observe, Think, Plan” that describes how experience
and action are linked. Kolb’s work also emphasizes the need
for reflection and analysis [9].

Goffman reported that humans have frames of reference
that include knowledge, attitude, skill, and experience ele-
ments. Individuals attempt to make sense of new experiences
by fitting their actions and understanding to their preexisting
frameworks [6]. This is especially important in developing
an understanding of “gaps” in participant performance.

Bandura developed the Social Learning Theory. This the-
ory suggests that learning is a socially embedded phenomenon
which occurs through observation, imitation, and modeling.
Bandura et al. also emphasize that individual self-efficacy is
crucial to learning and performance [7]. These constructs are
useful in debriefing, as a group debriefing is a fairly complex
social environment, and the outcome of a poorly facilitated
debriefing session may be a decreased sense of self-efficacy.

Schon described the characteristics of professionals and how
they develop their practice. He suggested that one key aspect of
professional practice is a capacity to self-reflect on one’s own
actions. By doing so, the individual engages in a process of con-
tinuous self-learning and improvement. Schon suggests that
there are two points in time critical to the reflection process.
Reflection during an event (reflection in action) and reflection
after the event is over (reflection on action) [10]. The facilita-
tor’s ability to stimulate participants to reflect on their perfor-
mance is key during the debriefing process.

Lave and Wenger developed the “situated learning the-
ory,” which states in part that learning is deeply contextual
and associated with activity. Further, these authors note that
transfer of information from one person to another has social
and environmental aspects as well as specific context. These
authors also indicated that learning is associated with visual-
ization, imitation, and hands-on experience. Accidental (and
thus unscripted) learning commonly occurs and learners
legitimately gain from observation of performance [11].

Ericsson describes the concept of “deliberate practice” as
the route for development of new skills (up to the expert
level). In this seminal work, Ericsson points out that the
trainee needs to experience multiple repetitions interspersed
with meaningful review and learning toward development of
expertise [12-15] (Fig. 6.1).

This concept has important implications in simulation
development, deployment, and debriefing and is now
recognized as a best practice in simulation education
[16, 17]. Other literature has emerged and should be used to
inform approaches to debriefing. The following are points
and best practices regarding debriefing which have been
modified from the original paper by Salas which focused on
team debriefing in the hospital setting [1, 3, 4, 16-24]:
 Participants want and expect debriefing to occur.

e The gap between performance and debriefing should be
kept as short as possible.

e Debriefing can help with stress reduction and closure.

e Performance and perception gaps should be identified and
addressed.
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e Debriefing enhances learning.

* Environmental conditions are important.

e A “social” aspect must be considered and steps taken to
ensure “comfort.”

» Participant self-reflection is necessary for learning.

 Instructor debriefing and facilitation skills are necessary.

» Structured video/screen-based “debriefing” also works.

e Lessons can be learned from other fields (but the analogy
is not perfect).

* Not everything can be debriefed at once (must be targeted
or goal directed).

e Some structure is necessary to meet debriefing objectives.

Based on the theoretical perspectives and the above best
practices, faculty are encouraged to ensure that they consis-
tently incorporate several key elements within sessions in
order to enhance effectiveness of debriefing:

1. Establish and maintain an engaging, challenging, yet sup-
portive context for learning.

2. Structure the debriefing to enhance discussion and allow
reflection on the performance.

3. Promote discussion and reflection during debriefing
sessions.

4. Identify and explore performance gaps in order to accel-
erate the deliberate practice-skill acquisition cycle.

5. Help participants achieve and sustain good performance.

Although the specific structure used in debriefings may
vary, the beginning of the debriefing, or the gather phase, is
generally used for gauging reaction to the simulated
experience, clarifying facts, describing what happened, and
creating an environment for reflective learning. It also gives
the facilitator an opportunity to begin to identify performance
and perception gaps, meaning the differences that may exist
between the perception of the participants and the perception
of the facilitator.

The most extensive (and typically longest) part of the
debriefing is the middle, or analysis phase, which involves
an in-depth discussion of observed performance or percep-
tion gaps [2]. Performance gaps are defined as the gap
between desired and actual performance, while perception
gap is the dissonance between the trainee’s perception of
their performance and actual performance as defined by
objective measures. These two concepts must be considered
separately as performance and the ability to perceive and
accurately self-assess performance are separate functions
[25-29]. Since an individual or team may perform actions
for which the rationale is not immediately apparent or at
first glance seems wrong, an effective debriefing should ide-
ally include an explicit discussion around the drivers that
formed the basis for performance/perception gaps. While
actions are observable, these drivers (thoughts, feelings,
beliefs, assumptions, knowledge base, situational aware-
ness) are often invisible to the debriefer without skillful
questioning [6, 19-21]. Inexperienced facilitators often

conclude that observed performance gaps are related only to
knowledge deficits and launch into a lecture intended to
remediate them. By exploring the basis for performance and
perception gaps, a debriefer can better diagnose an individ-
ual or team learning need and then close these gaps through
discussion and/or focused teaching.

Finally, a debriefing concludes with a summary phase in
which the learners articulate key learning points, take-home
messages, and needed performance improvements, as well as
leading them to an accurate understanding of their overall
performance on the scenario.

Developing Debriefing Skills

Faculty participating in debriefing must develop observa-
tional and interviewing skills that will help participants to
reflect on their actions. As in any skill attainment, deliber-
ate practice and instructor self-reflection will assist with
skill refinement. New facilitators are often challenged in
initiating the debriefing process and find it useful to uti-
lize a cognitive aid such as the GAS debriefing tool
(Table 6.2). The use of open-ended questions during
debriefings will encourage dialogue and lead to extended
participant responses. While it is important to ask open-
ended questions, it is equally important for the facilitator
to establish clear parameters in order to meet the session
objectives. For example, the question “Can you tell us
what happened?” may be excessively broad and nondirec-
tional. Alternatively, “Can you tell us what happened
between the time when you came in the room and up until
when the patient stopped responding?”’ remains open
ended but asks the participant to focus on relevant events
as they occurred on a timeline [2, 30].

Some simulation educators suggest that close-ended question
(questions that limit participant responses to one or two words)
be avoided entirely. However, they are often useful in gaining
information about key knowledge or skill areas if phrased appro-
priately, especially in acute-care scenarios. For example, “Did
you know the dose of labetalol?” will provoke a yes or no
response and may not provide valuable information for facilita-
tor follow-up or stimulate participant reflection. Alternatively,
“What is the dose of labetalol and how much did you give?”
provides a more fertile environment for follow-up discussion.

Several communication techniques can be used which
promote open dialogue. Active listening is an approach in
which the facilitator signals to the participants (both verbally
and nonverbally) that their views, feelings, and opinions are
important. Key facilitator behaviors include use of nonverbal
clues such as appropriate eye contact, nodding, and acknowl-
edging comments (“go ahead,” “I understand”). Restating
trainee comments (in your own words) and summarizing



80

P.E. Phrampus and J.M. O'Donnell

Table 6.2 Structured and supported debriefing model. The model consists of three phases with corresponding goals, actions, sample questions,

and time frames

Phase Goal Actions Sample questions Time frame
Gather Listen to participants to Request narrative from team leader All: How do you feel? 25%
understand what they think Request clarifying or supplemental Team Leader: Can you tell us what
and hOW they feel about information from team happened when....?
session Team members: Can you add to the
account?
Analyze Facilitate participants’ Review of accurate record of events I noticed. .. 50%
reflection on and analysis of  Report observations (correct and Tell me more about...
their actions incorrect steps)
Ask a series of question to reveal How did you feel about...
participants’ thinking processes
Assist participants to reflect on their What were you thinking when...
performance
Direct/redirect participants to assure I understand, however, tell me about
continuous focus on session objectives the “X” aspect of the scenario...
Conflict resolution:
Let’s refocus—"what’s important
is not who is right but what is right
for the patient...”
Summarize Facilitate identification and Participants identify positive aspects of List two actions or events that you  25%

review of lessons learned

team or individual behaviors and

felt were effective or well done

behaviors that require change

Summary of comments or statements

their comments to achieve clarity are also effective forms of
active listening [2, 31].

A second effective debriefing technique is the use of prob-
ing questions. This is a questioning approach designed to
reveal thinking processes and elicit a deeper level of infor-
mation about participant actions, responses, and behaviors
during the scenario. Many question types can be selected
during use of probing questions. These include questions
designed to clarify, amplify, assess accuracy, reveal purposes,
identify relevance, request examples, request additional
information, or elicit feelings [2, 30].

A third technique is to normalize the simulation situation
to something familiar to the participants. For example, the
facilitator can acknowledge what occurred during the session
and then ask the participants “Have you ever encountered
something similar in your clinical experience?” This grounds
the simulation contextually and allows the participant to con-
nect the simulation event with real-life experience which has
the benefit of enhancing transfer of learning.

Another key skill in maintaining a coherent debriefing is
redirection. The facilitator needs to employ this skill when
the discussion strays from the objectives of the session or
when conflict arises. Participants sometimes are distracted
by technological glitches or the lack of fidelity of a particu-
lar simulation tool. The facilitator task is to restore the flow
of discussion to relevant and meaningful pathways in order
to assure that planned session objectives are addressed.

Describe two areas that you think
you/team need to work on...

Structured and Supported Debriefing Model:
Operationally Described

The operational acronym for the structured and supported
debriefing model is GAS. GAS stands for gather, analyze,
and summarize and provides a framework to help the opera-
tional flow of the debriefing, as well as assisting the facilitator
in an organized approach to conducting the debriefing
(Table 6.2). While there is no ideal time ratio for simulation
time to debriefing time, or ideal time for total debriefing,
operational realities usually dictate the length of time that can
be allocated on the debriefing phase of a simulation course.
Using the GAS acronym also provides the facilitator with a
rough framework for the amount of time spent in each phase.
The gather phrase is allocated approximately 25% of the total
debriefing time, the analyze phase is given 50%, and finally
the summarize phase is allotted approximately 25%.

Gather (G)

The first phase of the structured and supported model is the
gather phase. The goals of this phase are to allow the facilita-
tor to gather information that will help structure and guide
the analysis and summary phases. It is time to evoke a reac-
tion to the simulation from participants with the purpose of
creating an environment of reflective learning. It is important
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Table 6.3 Perception gap conditions

Student perceptions

Performed Performed
well poorly
Facilitator ~ Performed well Narrow Wide
perceptions  performed Wide Narrow
poorly

to listen carefully to the participants to understand what they
think and how they feel about the session. Critical listening
and probing questions will allow the facilitator to begin to
analyze the amount of perception gap that may exist. The
perception gap is the difference of the overall opinion of the
performance as judged by the participants themselves vs. the
opinion of the facilitator. Essentially four conditions can
exist, two of which have wide perception gaps in which there
is significant discordance between perceptions of the partici-
pant and facilitator and two that have narrow perception gaps
(Table 6.3). This awareness of the perception gap is a critical
element of helping to frame the remainder of the debriefing.

To facilitate the gather phase, the instructor embarks in a
series of action to stimulate and facilitate the conversation.
For example, the debriefing may begin by simply asking the
participants how they feel after the simulation. Alternatively
if it is a team-based scenario, facilitators may begin by ask-
ing the team leader to provide a synopsis of what occurred
during the simulation and perhaps inquire if the participants
have insight into the purpose of the simulation. The facilita-
tor may then ask other team members for supporting infor-
mation or clarifying information, the goal being to determine
each of the participant’s general perception of the simula-
tion. During the gathering phase open-ended questions are
helpful to try to elicit participant thoughts or stream of con-
sciousness so that the facilitator can gain a clear understand-
ing of the participant perceptions. During this phase it is
often useful to develop an understanding of whether there is
general agreement within the participant group or if there are
significant disagreements, high emotions, or discord among
the group.

The gather phase should take approximately 25% of the
total debriefing time. Once the gather phase is completed, and
the facilitator feels that they have elicited sufficient informa-
tion to proceed, there is a segue into the analyze phase.

Analyze (A)

The analyze phase is designed to facilitate participants
reflection on and analysis of their actions and how individual
and team actions may have influenced the outcome of the
scenario, or perhaps changes that may have occurred to the
patient during the scenario.

During the analyze phase, participants will often be
exposed to review of an accurate record of events, decisions,
or critical changes in the patient in a way that allows them to
understand how the decisions that they made affected the
outcomes of the scenario. Simulator log files, videos, and
other objective records of events (when available) can often
be helpful as tools of reference for this purpose.

Probing questions are used by the facilitator in an attempt
to reveal the participants thinking processes. Cueing ques-
tions should be couched in a manner that stimulates further
reflection on the scenario and promotes self-discovery into
the cause-and-effect relationships between decisions and the
scenario outcome. For example, a question such as “Why do
you think the hypotension persisted?” may allow the partici-
pants to realize they forgot to give a necessary fluid bolus.

It is crucial that the facilitator be mindful of the purpose
of the session and that the questions selected direct the con-
versation toward accomplishing the learning objectives
(Fig. 6.2). During a simulation scenario, there are many
things that occur that can be talked about, but it is important
to remember that for a variety of reasons, it usually isn’t pos-
sible to debrief everything. It is the learning objectives that
should help to create the screening process that determines
what should be talked about. Skilled facilitators must con-
tinuously direct and redirect participants to assure continu-
ous focus on session objectives, and not let the debriefing
conversation stray off-topic.

The skilled facilitator must also continuously be aware of
the need for assisting in conflict resolution during the ana-
lyze phase. It is important for participants to not focus on
who was right and who was wrong but rather encourage an
environment of consideration for what would’ve been right
for the comparable actual clinical situation.

The analyze phase is also an ideal time to incorporate the
use of cognitive aides or support materials during the discus-
sion. Practice algorithms, professional standards, Joint
Commission guidelines, and hospital policies are examples of
materials that can be used. These tools allow participants to
compare their performance record with the objective-support-
ing materials and can assist in developing understanding, in
providing rationale, and in narrowing the perception gap. It
also serves to begin the process of helping learners in calibrat-
ing the accuracy of their perception and gaining a true under-
standing of their overall performance. Importantly, these
“objective materials” allow the instructor to defuse participant
defensiveness and reduce the tension that can build during a
debriefing of a suboptimal performance. Having the partici-
pant use these tools to self-evaluate can be useful. Additionally,
depending on the design of the scenario and supporting mate-
rials, it may be prudent to review completed assessment tools,
rating scales, or checklists with the participant team.

Because the analyze phase is designed to provide more
in-depth understanding of the participants mindset, insights,
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Fig. 6.2 Connection between Identify .

simulation session objectives learner Create Design Conduct end

and debriefing session group debriefing

(With permission ©Aimee
Smith PA-C, MS, WISER)

and reflection of the performance, it is allocated 50% of the
total debriefing time. As the goals of the analyze phase are
achieved, the facilitator will then transition to the summarize
phase.

Summarize (S)

The summarize phase is designed to facilitate identification
and review of lessons learned and provide participants with a
clear understanding of the most important take-home mes-
sages. It continues to employ techniques that encourage
learners to reflect over the performance of the simulation. It
is designed to succinctly and clearly allow learners to under-
stand their overall performance as well as to reinforce the
aspects of the simulation that were performed correctly or
effectively, as well as to identify the areas needing improve-
ment for future similar situations.

It is important that the summarize phase be compartmen-
talized so that the takeaway messages are clearly delivered.
Often in the analyze phase, the discussion will cover many
topics with varying levels of depth and continuity which can
sometimes leave the learners unaware of the big picture of
the overall performance. Thus, it is recommended that tran-
sition into the summarize phase be stated clearly such as the
facilitator making the statement “Ok, now let’s talk about
what we are going to take away from this simulation.”

Incorporating structure into the summarize phase is criti-
cal. Without structure, it is possible that the key take-home
messages which are tied to the simulation session objectives
will be missed. In the structured and supported model, a mini
plus-delta technique is used to frame the summarize phase
[22]. Plus-delta is a simple model focused on effective behav-
iors or actions (+) and behaviors or actions which if changed
would positively impact performance (A). An example of
using the plus-delta technique would be asking each team
member to relate two positive aspects of their performance,
followed by asking each team member to list two things that
they would change in order to improve for the next simula-
tion session (Fig. 6.1). This forcing function tied to the plus
(positives) and delta (need to improve) elements allows stu-
dents to clarify, quantify, and reiterate the takeaway mes-
sages. At the very end of the summarize phase, the facilitator
has the option to explicitly provide input to the participants

Conduct
objectives scenario simulation

f

Refine as
needed

Obtain
feedback

as to their overall performance rating relative to the scenario
if deemed appropriate. This will vary in accordance to the
design of the scenario and the assessment tools that are used,
or if the assessment is designed to be more qualitative, it may
just be a summary provided by the facilitator.

Variability in Debriefing Style and Content

The structured and supported debriefing model provides a
framework around which to guide the debriefing process.
Entry-level facilitators as well as those who are very experi-
enced are able to use it successfully. There are many factors
that determine how long the actual debriefing will take and
what will be covered in the debriefing. While there is atten-
tion to best practices in debriefing, operational realities often
determine how the debriefing session for a given simulation
takes place.

The learning objectives for the scenario serve as the initial
basis for determining what the actual content of the debriefing
should contain. As mentioned previously it is rarely possible
to debrief everything that occurs in a given simulation. This
is for two principal reasons, the first being the practicality of
time and how long participants and faculty member have
available to dedicate to the simulation activity. The second is
learner saturation level, which is to say there is a finite
amount of feedback and reflection possible in a given amount
of time.

Other considerations are the structure of the simulation
activity. If the simulation is a “stand-alone” or once and
done, which is often the case when working with practicing
professionals, then debriefing is usually more in-depth and
may cover areas including technical as well as nontechnical
components. The debriefing may be split into multiple focal
areas that allow concentration on particular practice areas or
skills (communication, procedural skills, and safety behav-
iors) for a given point in time.

Phased-domain debriefing is sometimes employed for
interprofessional simulation. In phased-domain debriefing,
the team is debriefed on common tasks (communications,
teamwork, leadership, and other nontechnical skills) fol-
lowed by a period of time afterward in which team members
adjourn and reconvene in their separate clinical domain areas
to allow for a more domain-specific discussion (Fig. 6.3).
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Fig. 6.3 Phased-domain
debriefing in simulation.

The original group composed

of physicians, nurses, and
respiratory therapists conducted
a team simulation scenario.
Debriefing can be divided by
clinical domain and separated
into group versus domain phases
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Physician
domain specific
debriefing
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Y
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The structured and supported debriefing model has been suc-
cessfully deployed in this environment as well.

Simulation scenarios that are part of a course that may
include many different learning activities including several sim-
ulations are handled somewhat differently. In this example it is
very important that the facilitator be aware of the global course
learning objectives as well as the individualized objectives for
the scenario they are presiding over. This affords the facilitator
the ability to limit the discussion of the debriefing for a given
scenario to accomplish the goals specific to that scenario, know-
ing that other objectives will be covered during other educa-
tional and simulation activities during the course. This
“allocation of objectives” concept is necessary to satisfy the
operational realities of the course, which are often time-based
and require rotations throughout a given period of time.

Technical resource availability is another consideration in
the variability of debriefing. Technical resources such as the
availability of selected element video and audio review, sim-
ulator log files, projection equipment, access to the Internet
and other media, and supporting objects vary considerably
from one simulated environment to the next.

The level of the participants and the group dynamics of
the participants can factor into the adaptation of best-practice
debriefing. Competing operational pressures will often cre-
ate some limitations on the final debriefing product. For
example, when teams of practicing professionals are brought
together for team training exercises, they are often being
pulled away from other clinical duties. Thus, the pressure is
higher to use the time very efficiently and effectively. This is
in contrast to student-level simulations, where the limiting
factor can be the sheer volume of students that must partici-
pate in a given set of simulation exercises.

Y
Resp therapy
domain specific
debriefing
~—

Challenges in Debriefing

There are a number of challenges associated with debriefing.
Some of them involve self-awareness on the part of the facil-
itator, the skill of the facilitator, as well as resource limita-
tions mentioned earlier. One of most difficult challenges is
the need for the facilitator to be engaged in continuous
assessment in order to maintain a safe learning environment
for the participants.

Controlling the individual passion focus is an important
consideration for facilitators and requires self-awareness in
order to avoid bias during debriefing. As clinical educators
from a variety of backgrounds, it is normal for a facilitator to
have a specific passion point around one or more areas of
treatment. This can lead the facilitator to subconsciously pay
closer attention to that particular area of treatment during the
simulation and subsequently focus on it during the debriefing.
It is particularly important to maintain focus on the simulation
exercise learning objectives when they are not designed in
alignment with the passion focus of the facilitator. The facili-
tator must resist the urge to espouse upon their favorite clinical
area during the debriefing. Otherwise the learning objectives
for the scenario may not be successfully accomplished.

At times during simulation exercises, egregious errors
may occur that need to be addressed regardless of whether
they were part of the learning objectives or not. Typically
these errors involve behaviors that would jeopardize patient
safety in the clinical setting. If the topic surrounding the
error is not part of the focal learning objectives for the simu-
lation scenario, it is best to make mention of it, have the par-
ticipants understand what the error was, describe an
appropriate safe response, and then quickly move on. Let the
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participants know that the area or topic in which the error
occurred is not the focus of the simulation, but emphasize
that it is important that everyone be aware of safety issues.

The maintenance of a safe learning environment is another
aspect of facilitator skill development. For example, difficult
participants are sometimes encountered, emotionally charged
simulations or debriefings occur and students may fail to “buy
in” to the educational method. All of these situations are
under the purview of the facilitator to assist in the process that
allows self-discovery and allow freedom on the part of the
participants to express their thoughts, concerns, and in par-
ticular their decision-making thought processes. The facilita-
tor must always be ready to intervene in a way that attempts
to depersonalize the discussion to provide a focus on the best
practices that would’ve led to the best care for the patient.

Other factors of maintaining a safe learning environment
are typically covered in the orientation to the simulation
exercises. Informing participants ahead of time of grading
processes, confidentiality factors, and the final disposition of
any video and audio recordings that may occur during a sim-
ulation will go a long way toward the participant buy-in and
comfort level with the simulation process.

Conclusion

The structured and supported model of debriefing was
designed as a flexible, learner-centric debriefing model sup-
ported by multiple learning theories. The model can be used
for almost every type of debriefing ranging from partial task
training to interprofessional team sessions. The operational
acronym GAS, standing for the phases of the method, gather,
analyze, and summarize, is helpful for keeping the debriefing
organized and effectively utilized. It is a scalable, deployable
tool that can be used by debriefers with skills ranging from
novice to expert.
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iSIM—Improving Simulation Instructional Methods
Glossary of Terms

GLOSSARY OF TERMS

Accompanying Material: The information that companies a scenario that is not covered in setup.

Assessment: A tool, which collects data from the participant, for example a quiz, a survey, or an
evaluation.

Class: A given instance of the delivery of a course. It may be grouped into one to many days.

Cognitive Aid: Information given to the participant about a particular method of care or guideline of care.
Examples may include a difficult airway algorithm or an ACLS guideline.

Contextual Clue: Information given to the participant to provide further information with regard to the
actual environment being simulated.

Course: The highest order definition of a group of learning or assessment activities surrounding any
number of topics. In general it describes a high-level organization, systematized prescribed series of a
program of instruction and/or assessment.

Debriefing: A post-simulation session designed to promote reflective learning typically conducted
immediately after the simulation session and focused on specific participant performance or behavior
elements.

Didactic Lesson: A potential session activity that attempts to convey knowledge. Examples include online
modules, lectures, and PBL sessions.

Engineering fidelity: Refers to the degree to which the simulation device or training setting reproduces
the physical characteristics of the real task.

Environment: The surroundings in which the scenario will be executed. Examples may include a
standardized simulation room or an ambulance mockup.

Environmental Fidelity: Refers to the degree to which the simulator replicates motion cues, visual cues, or
other sensory information from the task environment.

Equipment: The simulation apparatus that is necessary to execute the scenario.
Evaluation: A collection of information for the instructor to appropriately execute the scenario.
Feasibility: degree to which an activity is capable of being accomplished or carried out successfully.

Fidelity: The degree to which a device (simulator) or condition (scenario) accurately reproduces the reality
of the corresponding clinical situation. Or, 1: the accuracy of the representation when compared to the
real world. 2: (a) the similarity, both physical and functional, between the simulation and that which it
simulates, (b) a measure of the realism of a simulation, or (c) the degree to which the representation
within a simulation is similar to a real world object, feature, or condition in a measurable or perceivable
manner.

Copyright 2008-2011, Gordon Center for Research in Medical Education (GCRME). University of Miami Miller School of Medicine and The Peter M.
Winter Institute for Simulation, Education and Research (WISER), University of Pittsburgh Medical Center
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Formative Evaluation: A process for determining the competence of a person engaged in a healthcare
activity for the purpose of providing constructive feedback for that person to improve.

Full Task Training: An approach to simulation education in which the environment, simulator, or
curriculum are used to represent an entire clinical situation, process or interaction.

Guided Reflection: Refers to a skill, more accurately a cluster of skills, involving observation, asking
guestions and putting facts, ideas and experiences together to add new meaning to them all.

Healthcare Simulation: Curriculum designed to mimic the reality of a clinical environment, realistically
demonstrating procedures and stimulate decision-making or critical thinking for healthcare education
using role-play, manikins, representative objects, and/or interactive videos.

Instructor: The teacher or trainer during the simulation session; participates by observing and
documenting actions of the participants and providing feedback during the debriefing session.

Instructor Notes: A collection of information for the instructor to appropriately execute the scenario.

Learning objective: Measurable expectations of behavioral attributes to be accomplished by the
participant. These objectives can be measured through formative assessments, summative assessments,
and authentic experience.

Lecture: A lecture is an oral presentation intended to present information or teach people about a
particular subject, for example by a university or college teacher. Lectures are used to convey critical
information, history, background, theories and equations.

Module: Logical group of learning activities generally surrounding a particular topic germane to a course.
Examples include but are not limited to; recorded PowerPoint, video review, assigned reading, cognitive
aids, etc.

Overall Course Objective/Description Summary: Statement describing the principle objective and
rationale of the course.

Part or Partial-Task Training: An approach to simulation education in which the environment, simulator,
or curriculum are used to represent a specific or limited task, process or interaction.

Participant: The person who has been identified as a member of the target audience for the simulation
experience; the learner.

Post-class Material: Any number of modules or assessment tools to be completed by the participant after
the class has ended. Common examples may include an end of class quiz or an evaluation of the class.
Information may be available to the participant after the class in the form of reference or review materials
for the participants to reflect back the content of the class.

Problem-based Learning (PBL): Refers to a student-centered instructional strategy in which students
collaboratively solve problems and reflect on their experiences. Characteristics of PBL are: learning driven
by challenging, open-ended problems, students work in small collaborative groups, and teachers take on
the role as "facilitators" of learning.

Copyright 2008-2011, Gordon Center for Research in Medical Education (GCRME). University of Miami Miller School of Medicine and The Peter M.
Winter Institute for Simulation, Education and Research (WISER), University of Pittsburgh Medical Center
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Psychological fidelity: Refers to the degree to which the trainee perceives the simulation to be a
believable surrogate for the trained task.

Quiz: brief assessments used in education and similar fields to measure growth in knowledge, abilities,
and/or skill

Reliability: degree to which a test consistently measures whatever it is supposed to measure.

Ring of Knowledge (ROK) Cards: Used in the clinical environment as quick, pocket reference guides for
healthcare providers. The portability of Ring of Knowledge cards arm providers with easy access to key
practices and policies in an effort to promote safe patient care delivery.

Scenario: A potential session activity where the participant takes part in some form of simulated event
and is expected to perform certain tasks. This may include an activity such as the interaction with a
computerized human simulator.

Session: Any activity that will occur during a given block of time, during a given day, of a given class.
Example activities may be a dynamic scenario, a skills station, a didactic lesson, or an assessment.

Setup: The collective background information that is needed to execute the scenario as designed.

Simulation Class: A given instance of the delivery of a simulation course. It may be grouped into one or
multiple days.

Simulation Scenario: A session with a specific learning objective(s) where the participant takes part in
some form of simulated event and is expected to perform certain tasks. This may include interactions with
a computerized human simulator, a part-task trainer, or a simulated patient.

Simulation Session: Any activity that can occur during a given block of time, during a given day, of a given
class. Examples include a dynamic scenario, a skill station, a didactic lesson, or an assessment session.

Simulator: A device or machine that simulates an environment for training purposes.

Skills Station: Some form of skills training event for participants. This may include cycle motor skills
training for a partial task trainer or refreshing cognitive skills such as structured communications. In
general it is in the context of not having to interpret dynamic physiologic data to render decision-making.

Summative Evaluation: A process for determining the competence of a person engaged in a healthcare
activity for the purpose of certifying with reasonable certainty that they are able to perform that activity in
practice

Survey: a detailed investigation of the behavior, opinions, etc., of a group of people. A gathering of a
sample of data or opinions considered to be representative of a whole.

Technical Program: Any technical information or background scripting that needs to be accomplished to
execute the scenario. An example is a SimMan scenario programmed into the simulator.
Validity: the extent to which an assessment measures what it is supposed to measure

Copyright 2008-2011, Gordon Center for Research in Medical Education (GCRME). University of Miami Miller School of Medicine and The Peter M.
Winter Institute for Simulation, Education and Research (WISER), University of Pittsburgh Medical Center
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