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ABSTRACT

The use of simulations as a teaching and lear ning tool
within health care has increasing importance; simu-
lations are seen as the major teaching method for
practicing and assessing developing skills, knowledge,
attitudes and meaningful decision-making within the
field of nursing. Certainly the utilisations of simula-
tions feature widely within many aspects of health
care; a greater understanding of the key conceptual
notions will serve to benefit all of those engaged
within their application. This literature review has
enabled the construction of a conceptual model for
the teaching of smulation and can serve to promote
the continued positive development of simulations
within education. Through a consistent and insightful
approach to teaching, dynamic learning will be as
sured within this very important aspect of engaging
the nursing student within the lear ning process.

Keywords: Nursing; Simulation; Education; Pedagogy;
Curriculum

1. INTRODUCTION

Student anxiety and employer dissatisfaction with the
level of practical competence in newly qualified nurses
have prompted numerous reports [1-3]. Students cite
anxiety about feeling “clinically incompetent” [4,5], and
perceive themselves inadequately prepared for clinical
practice [6]. Employers report a need to provide substan-
tial support for new nurses in making the transition into
the workforce [7]. These issues are not isolated to nurs-
ing, but aso reported in the literature relating to medical
education too [8,9]. Whilst there is clear recognition of
issues associated with skill acquisition, there is limited
research about what might constitute a solution. To date,
the major emphasis in the literature has been on assess-
ment, simulation, and single case reports of innovative

OPEN ACCESS

teaching strategies [5]. There is growing interest in the
use of simulation techniques to support clinical learning,
in both nursing and medical education [1,2,10]; more
recently with the publication of the draft National Simu-
lation Strategy [11].

Health care educators are facing great challenges in
keeping up with the demands required to prepare gradu-
ates for 21st century health care practice. Health care
environments are complex, and they require high-tech,
problem solving, and decision making skills, aswell as a
strong knowledge background. With the explosion of
technologies within education confronting these changes
and challenges demands the continual exploration of new
and innovative teaching learning methods that strive for
the achievement of high quality education that is equita-
ble, cost effective and sustainable.

The current push for IPE and the development of core
competencies has placed an increasing emphasis on
communication and [12]. Simulation can also be used to
promote and support excellence through continued de-
velopment. Established professionals and teams can use
simulation-based techniques to keep up to date and refine
their practice. Technology-enhanced learning allows the
workforce to engage in continued development both alone
and as members of teams as they strive to become excellent.
This ability of simulation to enhance performance through
“mission” rehearsal is widely used in other high-reliabil-
ity organisations such as aviation and the military but has
been less widely adopted in healthcare [13].

Within the Framework for Technology Enhanced Learn-
ing [11], it is recognised that simulations alow complex
ideas, techniques or concepts to be explored. Indeed, si-
mulations have the potentid to test new ideas and explore
how professionals and patients interact with each other [14].

There is an inherent assumption in the literature that
clinical laboratories are necessary within nurse education,
but there has been limited discussion of what constitutes
the ideal pedagogica approach that can facilitate effect-
tive learning within them. This paper, through a review
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of the literature, seeks to identify how simulation prac-
tises are underpinned and driven forward within the nur-
sing curriculum, in order to identify pedagogies that pro-
mote teaching and learning for simulation.

2. LITERATURE REVIEW
2.1. Defining Simulation

Within health care education there are two types of simu-
lation tool; computer based simulation tools within which
the student will work through a computer programme
answering questions and making clinical decisions, and
advanced human patient simulators (AHPS) which can
be described as a human mannequin animated with a
variety of electromechanical or pneumatic devices that
produce respiratory movement, palpable pulses, heart
and lung sounds and realistic airway anatomy [14].

A simulation can be described as an imitation of some
facet of life, usualy in a simplified form. It aims to put
learners in a position where they can experience some
aspect of real life by becoming involved in activities that
are closely related to it [15]. Within a recent report con-
ducted on behalf of the West Midlands Strategic Health
Authority [16] the following definition was posed by an
expert panel:

Simulation is defined as:

An approach to facilitating learning through which
participants develop and demonstrate skills and behave-
iours in a controlled environment which affords oppor-
tunities for exploration and rehearsal. It utilises engi-
neered situations designed to be sufficiently authentic to
promote the acquisition and development of skills, be-
haviours and understanding required for effective work-
ing.

If nurse education is to benefit from the integration of
simulation it would appear fundamental to address the
underlying pedagogical theory that serves to inform this
particular learning modality.

2.2. Philosophical Under pinning

There are many theoretical frameworks that have been
applied to simulation work. For instance, Waldner and
Olson [17] present an interesting literature review where
they make links to existing theoretical models and their
application to simulation experiences. They offer awork-
able model for utilising both Benner’ s [18] model of skill
acquisition and Kolb's [19] experiential theory to guide
academics in their decision making within nurse educa-
tion. Benner [18] distinguishes among five levels of
competency; novice, advanced beginner, competence,
proficiency, expert. Differentiation among the levels is
determined by the nurses focus of attention, involve-
ment in the situation, and perception of responsibility or
accountability. Waldner and Olson [17] claim that the
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transformation from novice to expert nurse occurs when
experience is incorporated into existing knowledge pat-
terns through a process of active reflection and concept-
tualisation of experience.

Sewchuck [20] details how experiential learning the-
ory takes into account four different learning styles. Ac-
commodating learners learn from experience and inter-
nalise learning through active experimentation. Diverg-
ing learners also learn best from experience, but they
internalise the knowledge by reflecting on the experience.
Converging learners learn from abstract ideas and inter-
nalise the abstract ideas by experimentation. Assimilat-
ing learners learn from abstract ideas and internalise
those ideas through reflection. Interestingly, Kolb [19]
categorised nursing as a profession that attracts diverging
learners, this perhaps goes some way in explaining the
increased preference that learners have for this method of
education [21]. Waldner and Olson [17] conclude that in
applying simulation within nurse education, one could
use Benner’s [18] model to determine what is, should, or
could be taught using a particular smulation. Kolb’s[19]
theory of experiential learning could help determine how
simulation can accomplish learning goals. Waldner and
Olson [17] offer the combination of these models to pro-
vide atheoretical scaffold for building the progression of
simulation experiences in the development of students
nursing knowledge; claiming that the utilisation of such
models is important for ensuring that students experi-
ences reflect the appropriate sequence of developing know-
ledge.

Whilst many skills have their basis in theory, the main
emphasis within simulations is the acquisition of practi-
cal techniques, so it is important to teach in a way that
helps learners to cope with real-life situations. Whilst
simulations imitate they do not duplicate reality, thus the
use of a simulation has the potential to create a sense of
effectiveness, enabling learners to face conseguences,
encourage an increase in knowledge, empathy, critical
thinking and decision-making in arisk-free setting [14].

Parker & Myrick [21] explore the value of two educa-
iona methodologies within their review, they believe
that both constructivism and behaviourism can provide a
basis for the incorporation of simulation within the nurs-
ing curriculum. They consider that behaviourist-based
simulation is more effective in the development of psy-
chomotor skills and rote learning of factual knowledge.
Conversely, constructivist-based simulation is deemed
more valuable in developing clinical-judgement skills,
problem-solving, collaboration, and group process. Whilst
they [21] discuss educational underpinnings and state
that the behaviourist approach centres on the concept that
laws govern human behaviour; they do not acknowledge
individual differences to learning processes, in the way
in which Sewchuck [20] does.
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Individuals learn through the responses of others to
their behaviour that lead to satisfying results, and the
repetition of these satisfying results causes learning. In
contrast the constructivist approach to teaching and
learning is based on the concept that learners create their
own meaning through interaction with the environment
[22], which is especialy true when integrating simula-
tion. For the constructivist, learning is constructed know-
ledge, and knowledge is viewed as a symbolic construct
in the learner's mind [23]. Compared to behaviourism,
constructivist pedagogy argues that knowledge transmis-
sions not inertly passed from teacher to learner, but
rather, is created by individual learners, or in some cases
groups of learners, by processing experiences and inter-
actions with their environment [21]. It could be claimed
that the constructivist methodology would have greater
appeal for the advancing nursing student as it attempts to
draw out the clinical judgement skills and meaningful
decision making—that appears so attractive to nurse
educators. A behaviourist approach has much appeal as a
simple skills acquisition model, and is currently utilised
quite extensively within nursing [24], this methodology
is based on repetition and reinforcement which is useful
for skills teaching, but has limits in its application to
simulation encounters.

2.3. Simulation Process

According to the social constructivist approach, educa
tors need to adapt to the role of facilitators and not tradi-
tional teachers [25]. The emphasis thus turns away from
the instructor and the content, and towards the learner
[26]. This change in traditional role, in facilitating simu-
lation, implies that as a facilitator the educator needs to
display a different set of skills [27]. Thisin itself can be
a challenge to the educator new to simulation teaching
[28,29]. Today's learner, through their familiarity and
comfort with web-based interaction and virtual environ-
ments, has developed a preference for immersion as a
learning methodology [29] and simulation embraces this
philosophy. However, the responsibility for facilitating
the environment and therefore optimising learning remains
with the instructor.

Simulation is a powerful learning tool, and the facili-
tator would be expected to adapt the learning experience
“inmid-air” by using his or her own initiative in order to
steer the learning experience to where the learners want
to create value. Thisidea of social constructivism, strongly
influenced by Vygotsky’s [30] work, suggests that know-
ledge is first constructed in a socia context and is then
appropriated by individuals. According to social con-
structivists, the process of sharing individual perspec-
tives—called collaborative elaboration [31]—results in
learners constructing understanding together that wouldn't
be possible aone [32]. Indeed, most social constructivist
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models, such as that proposed by Duffy and Jonassen
[33], aso stress the need for collaboration among lear-
ners, in direct contradiction to traditional competitive
teaching and learning approaches. One Vygotskian no-
tion that has significant implications for peer collabora-
tion is that of the zone of proximal development; defined
as the distance between the actual developmental level,
as determined by independent problem-solving, and the
level of potential development, as determined through
problem-solving under adult guidance or in collaboration
with more capable peers. Through a process of “scaf-
folding” a learner can be extended beyond their current
limitations of skillsto one of achievement [30].

It is evident from the literature reviewed, that many
researchers hold firm beliefs regarding what constitutes
an effective learning environment within simulation.
From the studies three themes emerged of theoretical im-
portance when managing simulations as an educational
tool, which firstly, when brought together have the po-
tential to enable the educator to facilitate such a scaffold
[30], and secondly, warrant further exploration and de-
velopment within future research. The three themes iden-
tified are;

e Preparedness
e Activation
¢ Reflection

The themes are quite broad, but reflect the current is-
sues addressed in the literature, and highlight where fu-
ture research energies can be directed (see Table 1 for
summary of the initial thematic analysis). In addition, the
themes identified suggest commonalities between or-
ganisations in the way in which simulation use has
evolved. Not surprisingly, although the interpretation of
use varies, the activities identified in the evidence base
illustrated that academics are utilising these broad areas
to support student nurses in their personal and profes-
sional development.

2.4. Preparedness

The theme “preparedness’ refers to the activities that are
undertaken to ensure that the simulation session has the
potential to run effectively, and fundamentally, the pre-
liminary events. Thiswould include considerations to the
environment, resources, underpinning curriculum and
learning outcomes to be achieved. The way by which we
view a situation is influenced greatly by past experiences,
structured educational techniques that provide experience
through simulation, seek to help the learner gain insight
into the management of critical events [21]. The facili-
tator needs to assess the knowledge, understanding and
experience of an individual learner in order to build on
their current abilities in a constructive way; an experi-
enced facilitator will utilise these to engage the learner
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Table 1. Findings from simulation literature reviewed: dimensions of engagement.

Preparedness

Activation

Reflection

Varied ways to utilise simulation within
nursing programmes;

Unambiguous purpose of utilisation;
Resourcing;

Learning outcomes;

Peer group cohesion; exposure;

Design characteristics.

Clarity in standards and assessment criteria;
Individualised learning;

Learning styles;
Level of fidelity;
Theoretical scaffold.

Underpinning educational theory e.g.
constructivist, behaviouralist;

Educational techniques;
Encouragement of active learning;
Effective and sympathetic guidance and

Climate of approachability;

Measured outcomes;

Expressed increase in confidence in own
ability;

Expressed increase in ability to undertake
given task(s);

Effective and timely feedback, encouraging
critical reflection;

Peer review;
Collaborative elaboration;
Honest, constructive feedback.

within the learning process [34].

Fink [35] discusses the creation of significant learning
experiences. Based in educational research, he has com-
piled six magjor dimensions to formulate significant lear-
ning goals. In considering these learning goals, areas can
be identified that demonstrate how simulation comple-
ments nursing education to meet programme goals and
outcomes. Whilst many critical interventional techniques
have their basis in theory, policy and guidelines, within
simulation the main emphasis appears to be upon the
practical application of knowledge and techniques; it is
expressed within the literature that one of the most im-
portant aspects is to teach in a way that helps learners to
cope with real-life situations [36]. Within the theme of
preparedness, it would appear that orientation of the stu-
dents is critical to the success of the smulation expe-
rience [37]. Thoughtfully crafted, the use of simulation
has the potentia to create a sense of effectiveness, ena-
bling learners to face consequences, encourage an in-
crease in knowledge, empathy, critical thinking, deci-

sion-making and finally concepts and skills together [38].

Indeed peer group cohesion has been reported in several
studies as having great importance, the need for the
group to feel safe and risk free is essential for successful
learning within simulation [24,38,39].

Scherer et al. [40] undertook a comparative study to
determine the most effective method on Nurse Practitio-
ner students' knowledge and confidence, comparing
simulation with a clinical seminar approach and their
distinctive features in terms of educational methodology.
The participants within this study reported that working
within an educational environment where simulation was
utilised particularly challenging, this could be explained
by the fact that the University did not routinely utilise
this within their curriculum—therefore, students had no
previous engagement and lead into this approach to
learning. This would further support the notion that the
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“ease-in” is of great importance, thus preparedness has
great significance.

Past experiences and confidence will have an effect on
willingness to participate [41], specifically Jeffries de-
tails these variables as being the programme of study, the
level and age of the student. The student may be cautious,
reticent and reluctant to risk making errors—these be-
haviour types will have an effect on the dynamics within
the encounter—often described as the “presage vari-
ables’ [42]. It will be a challenge for the educator to mo-
tivate and enthuse the learners who may be displaying
these behaviour types before the session commences [43].
It can be suggested that the success of simulation-based
education is upon its interactive nature.

It can be concluded that through the literature much
importance is placed within the preparedness phase, this
does not solely lie with the educators ability to assess
prior knowledge, perspectives and experiences and build
upon these in a constructive way; but also the ability to
develop peer group cohesion before the engagement of
activities commences, this needs to be supported through
the planning and subsequent execution of realistic goals.

2.5. Activation

The theme “activation” refers to the activities that are
undertaken during the simulation learning encounter to
ensure that learning opportunities are maximised, this
would include the educational theory utilised to underpin
the session, degree of active learning, appeal to learning
styles and fidelity. Activation is encapsulated within the
notion of “engagement”; and essentialy is the phase
when the activities to achieve the learning outcomes are
undertaken. The concept of simulation is about the de-
velopment and reinforcement of key learned skills, with-
out doing the patient any harm [21]. The use of simula
tion enables the practitioner to develop confidence and
competence when using their skills[44].
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The activities that are undertaken within the process of
engagement can be described as the “ process variables’
[42]. During this phase of teaching and engagement it is
the behaviour of both the teacher and learner that will
shape the process of the dynamic environment. Indeed,
the relationship between teacher behaviour, student be-
haviour and student achievement have been described as
existing in a reciprocal way and therefore can be repre-
sented as cyclical or circular [45]. This is because tea
cher behaviour affects student behaviour, which in turn
affects student achievement. Clearly simulation-based
education requires educators to take a proactive approach
to clinical exposure by designating an optimal learning
environment to serve the educational objectives. In con-
trast to learning from actua clinical encounters which
are constrained by chance, availability, and conflict with
clinical operations, simulation-based education provides
the opportunity to have full control over the clinical cur-
riculum in terms of content, degree of difficulty, se-
guence, clinical setting and the variety of clinical sce-
narios [46].

Simulation is alearner-centred educational experience,
and according to some authors, benefits from a construc-
tivist underpinning [21]. Models and frameworks have
been proposed and utilised to help conceptualise the role
of simulation in nursing education. One such model de-
scribes a simulation protocol based on the work of
Benner [18], and utilises a cue-based system with esca-
lating prompts to move students through recognition to
assessment to intervention to problem resolution. Unlike
the model proposed by Waldner and Olson [17] which
focuses specificaly upon skills acquisition; Larew’s
model recommends that the instructor highlights one
problem at a time, alowing the scenarios to be student
directed with time for processing in the pacing of the
scenario, and wholly encompassing of the patient situa-
tion. What is interesting is that increasingly frameworks
are being presented based on the seminal work of Benner
[18] and this would seem to be a logical proposition
given that Benner’s work aligns well with the theoretical
and conceptual foundations of nursing education.

The role of the teacher in guiding and coaching the
learning through the simulation event whilst ensuring
fiddlity is a recurring theme [17,24,21]. Fritz et al., [47]
emphasises the need to consider that beyond technologi-
ca fidelity, there are actualy three levels of fidelity:
environmental, equipment and psychological.

e Environmental fidelity: The realism of the environ-
ment in which the simulation takes place;

e Equipment fidelity: Hardware and/or software real-
ism of the simulator;

e Psychologica fidelity: Reflects the degree to which
the trainee perceives the simulation to be a believable
representation of the reality it is duplicating.
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2.6. Scenarioswithin Simulations

Students use a synthesis of past experiences to pool best
practices into actual practice [48], one of the important
hallmarks of simulation is that the learners are not re-
quired to act out any kind of script; they are expected to
behave and react in any way they fedl is appropriate. In
other words, the activation phase involves the learners
being themselves, and dealing with situations using their
normal, everyday behaviour [29,36]. Scenarios are a tool
that enables the students to work through a clinical event;
they can be seen as the “lead-in” on which the simulation
encounter is based. Whatever the scenario of the simula-
tion may be, the learners are expected to be themselves
and to deal with the situations presented. Therefore, it is
considered essential within the literature and in order that
maximum learning takes place that the scenario created
is as near as possible to the real-life situation that the
learner will encounter, so that the established behaviours
and procedures can be transferred easily to the new set-
ting [10,49].

Within this developing model, the activation phase
should be well structured. In terms of the teachers' role
in facilitating the learning process, the following four
essential elements appear to emerge, emanating from the
semina work of Janes & Cooper [50];

Complexity

Interaction

Control

Reality

The maintenance of motivation becomes increasingly
important as the complexity of the scenario increases
[17]. The teacher’s personal style, commitment and en-
husiasm are all major factors that motivate learners and
maintain the momentum once the practice is under way.
Mazlow’s [51] classical theory of motivation asserts that
the principle of voluntarism is a key feature of successful
adult learning experiences. Furthermore, teachers need to
exert control over the learners during the simulation. The
degree of control necessary will vary with the type of
simulation. It may be quite low when learners have gained
confidence and expertise and are performing well—for
example after many practices. Higher levels of control are
necessary in more structured or guided scenarios, which
aim to encourage specific behaviour, which would be ap-
propriate in the early stages of practice. These notions
link well with the theory of Novice to Expert [18].

It can be concluded that through the literature much
importance is placed within the activation phase. The
identification of a suitable theory to guide this dynamic
interface is of fundamental importance. Here the use of
constructivist theory [30], in conjunction with a guiding
framework such as that developed by Benner [18] lead-
ing from novice to expert has been explored. Other im-
portant aspects include effective and sympathetic guid-
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ance by the educator and the maintenance of fidelity.

2.7. Reflection

The theme “reflection” emanates from the overwhelming
believe within the literature that for simulation to be a
positive learning experience, nurses need the opportunity
to discuss their findings, and anchor their experiences to
the cognitive frameworks they already possess. To this
end, reflection can be encapsulated within the notion of
“post-engagement”; this is the phase when the debriefing
of the simulation experience occurs; many of the writers
emphasise this process is essentia as this is where the
greatest learning occurs [17,38].

Within the study of Lasater [38] one of the unexpected
themes of the focus group was stated spontaneously and
discussed throughout the session by most of the partici-
pants: a strong desire for more direct feedback from the
simulation facilitator. Most of the feedback given during
the study focused on being supportive, pointing out the
positive aspects of the students' performances and build-
ing on their strengths. However, most of the focus group
participants wanted more definitive and straightforward
feedback, including the severity of the patient outcomes
if the judgements they exercised had been followed in
reality. Reflecting upon performance within the peer
group, facilitated by the teacher is a means of communi-
cation whereby individuals receive information about
their progress in mastering skills or activities or achiev-
ing their learning objectives [48]. The learner learns from
direct self-generated feedback on the overall success of
the encounter.

In complex simulations, interruptions to discuss deci-
sions and situations are likely to interrupt the ongoing
scenario. Videotaping these sessions would be preferred
for debriefing purposes. The debriefing process is par-
ticularly important when the ssimulation is complex [52].
For learning to take place, students need to be able to go
through the process of reflection and conceptualisation to
adapt and reconstruct their cognitive frameworks. Thiag-
argjan [52] suggests creating a structured debriefing pro-
cess that touches on certain steps. For example, allowing
students to vent their emotions will promote more object-
tive reflection; sharing insights will provide generalisa-
tions for discussion; hypothesis generation can create
principles for further exploration; “what-if” questions
facilitate expansion of principles. All of these steps in
structured debriefing process aid in creating meaning for

students and making the simulation alearning experience.

To enhance learning further, Carlson et al., [52] encour-
aged students to describe their practical learning experi-
ences and use Benner's [18] model to assess their level
of proficiency. Indeed, self-assessments may help clarify
to students where they are in the development of nursing
skills and clarify what they are striving for.

Copyright © 2013 SciRes.

Within the findings of the study undertaken by Lasater
[38] she suggested that improved reflection through the
debriefing process following the simulation experience
was key to facilitate the clinical judgment process. In-
deed, debriefing, conducted with student peers, alows stu-
dents to reflect on their experiences and integrate the new
cognitive learning from the simulation exercise [54,55].

It can be concluded that the literature suggests that re-
flection upon the learning experience is essential for true
learning to take place. This process is enhanced if the
feedback is honest and constructive in its nature. Col-
laborative elaboration within a peer group would appear
to further facilitate learning by all within the group.

3. CONTRIBUTION TO KNOWLEDGE
AND PRACTICE

From the literature reviewed, it can be established that
clear phases are advocated in every simulation session
with a suitable underpinning educational philosophy, a
constructivist approach has many merits in facilitating
meaningful learning and developing clinical judgement
[21,38]. Also, the integration of a model of escalation
from novice to expert, such as that proposed by Benner
[18], within the activation phase would be considered
advantageous. The following framework (Figure 1) is
presented, which is drawn from the current literature; the
themes as discussed above can be conceptualised as a
useful workable model in which to guide the simulation
process with due consideration to the preparedness, acti-
vation and reflection phases. The application, develop-
ment and refining of such a model through practitioner-
research will serve to inform the continued development
of simulations within nurse education and seek to

Learning from
Simulations

Leaming
tool
Shared
leaming

Figure 1. A model to enhance learning within simulations
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develop this early model for practice. Through a con-
sistent and insightful approach to teaching, dynamic
learning will be assured within this very important
aspect of engaging the learner within a process of
meaningful decision-making.

4. SUMMARY

There is a clear rise in the significance of simulation as
an important adjunct within nurse education to establish,
develop and maintain clinical skills[1-3,11]. Thereis an
obvious need to provide training opportunities that en-
sure patient safety, especially when learners are inexperi-
enced and their procedural skills are at an early stage of
development [18]. A structured approach through the
application of a model for simulation teaching would
ensure that al students receive the opportunity to apply
their knowledge and skills in a real world setting, and to
identify and address their individua learning needs be-
fore carrying out procedures on real patients. One of the
major hurdles facing nurse education is to expand the
fidelity within the ssmulation to evoke substantial aspects
of the real world in a fully interactive manner [14], an
educational model to underpin this process can only be a
strength.
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