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Abstract

Simulation as a teaching/learning tool has evolved at an unprecedented pace
which some believe has occurred despite a lack of research into pedagogies
appropriate to guide this technology-based learning tool. There seems to be
some confusion as to what simulation actually is. Some have called simulation
a pedagogy, which is incorrect. Simulation is not a pedagogy, but an immer-
sive teaching/learning platform which is a representation of a functioning
system or process. Simulation has been used in undergraduate nursing educa-
tion in a focused manner for nearly 20 years. Its effectiveness in improving
clinical reasoning and critical thinking is not certain if overall instructional
design principles do not reflect suitable philosophical paradigms. Simulation
as a teaching/learning platform is maximized when instructional design in-
cludes the inspiration of behaviorism, cognitivism, and constructivism. Be-
haviorist design principles include rote learning, repetition, modular learn-
ing, stimulus-response, and conditioning. Cognitivist design principles in-
clude observational techniques, bootstrapping, and equilibration in the form
of assimilation and accommodation. Constructivist design principles in-
clude new habit formation through experience and interaction with a “mature
social medium” in the form of a simulation facilitator. All of these philoso-
phical underpinnings have the potential to maximize simulation when used as
underpinnings in the overall design.
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1. Introduction

There has been some confusion as to the definition and potential uses of simula-
tion in the training of undergraduate nurses. Upon researching simulation ex-
tensively, it has become apparent that there is some confusion around the defi-

nition of simulation. Some educators believed simulation to be a pedagogy [1].
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Simulation is not a pedagogy, but an immersive teaching/learning platform
which is a representation of a functioning system or process [2]. The aim of this
article is to “unpick” some of these language traps in order to better understand
how a sound pedagogical approach that includes the use of simulation can

maximize learning for undergraduate nurses.

2. What Is Pedagogy?

Pedagogy is rarely made explicit in curricula, and is often assumed or taken for
granted. Pedagogy deals with the theory and practice of teaching. The Merriam
Webster online dictionary [3] defines pedagogy as the art, science, or profession
of teaching. A comprehensive use of pedagogy includes considerations around
the nature of knowledge; what is taught; how it is taught; and how learning oc-
curs [4]. It is an educator’s pedagogical knowledge which most profoundly in-
fluences the teaching/learning environments he or she creates [5]. Designing ef-
fective simulation involves a comprehensive understanding of the pedagogical
underpinnings which can enhance simulation as a teaching/learning tool. Simu-
lation is not a pedagogy in itself; but rather a tool or method used to implement
various pedagogies [6].

There are at least three philosophical perspectives which underpin sound
simulation design: 1) behaviorism [7] [8] [9]; 2) cognitivism [10] [11] [12]; and
3) constructivism [13] [14] [15] [16]. These can be seen in Figure 1.

Each of these theoretical frameworks involves, to some degree, repetitive prac-
tice, feedback, personal and group reflection, and a safe learning environment.
Cognitivism and constructivism involve movement from dependent to inde-
pendent learning. All of these theoretical frameworks have contributions to

make to a pedagogical approach that includes the use of simulation [6].

2.1. Behaviorism

Behaviorism as an educational philosophy is the earliest theoretical underpinning

Constructivism

Cognitivism

Figure 1. Building blocks of sound simulation
design.
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identified in educational research [8] [17] [18]. In behaviorism learning is con-
firmed by behavioral responses to specific stimuli [17] [19]. John B. Watson
(1878-1958) is generally considered to be the founder and champion of modern
behaviorism. Watson believed that behavior was the proper material for study,
not methods that dealt with the mind [9]. Internal thought processes are not
considered as the focus is on external response to stimuli. The human mind is
considered a memory bank for knowledge, with the teacher being responsible for
transmission of knowledge, and the learner a passive recipient [20]. Behaviorists
espouse that environment shapes behavior and that external factors can be ma-
nipulated to produce desirable actions [6] [21].

Behaviorist methods employed in simulation include rote learning, repetition
of skills, pre-briefing, and modular learning [21]. While basic and often as-
sumed, rote learning forms the foundations of any professional healthcare career
by providing students with a body of facts (e.g. lab values, physiology, and clini-
cal protocols) [19] [22]. Application of factual knowledge to clinical problems is
the beginning of bridging the theory-practice gap so often noted as an issue in
undergraduate nursing education [6].

Conditioning theories of learning, arising from behaviorism, are also helpful
in maximizing simulation design [6]. Skinner [7] developed the best-known
conditioning theory termed operant conditioning. If a behavior is positively
reinforced through conditioning, a response is more likely to occur. Students
can therefore be conditioned to respond to certain stimuli (e.g. loss of con-
sciousness, rapid pulse,) with appropriate responses (e.g. BP check) in simula-
tion. Quickened conditioned responses can improve patient outcomes. Thorn-
dike (1874-1949) extended Skinner’s work by making deliberate associations
between experiences and responses in what was called connectionism [8] [23].

Connectionism espouses that the most fundamental type of learning involves
the forming of associations (connections) between sensory experiences (stimuli
or events) and neural impulses (responses) that manifest themselves behaviorally
[24]. Thorndike [8] proposed the law of exercise, which suggests that practice
strengthens the connection between the stimulus and the response, while disuse
weakens it. Skill development employing repetition strengthened with the law of
exercise can result in modified and improved competence [25] [26] [27].

The positive aspects of behavioral theory include the development of skills in
response to certain stimuli, and an assurance that learners will respond in simi-
lar ways when in similar circumstances. While this has its place in nursing edu-
cation, it does involve a mechanistic stimulus-response approach which cannot
account for all behavior [28]. Behaviorism is not concerned with creativity or
autonomy of learners, nor with their internal mental states [6]. Behaviorism is
less concerned with solving the problem and more concerned with how the right
outcome can be conditioned and repeated. This lack of focus on judgment, crit-
ical thinking, and analysis has become part of the criticism of behaviorism [6]
[28]. It could be said that behaviorism has a reductionist approach which limits

its usefulness in developing thinking at higher levels required for professional
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practice. This weakness has highlighted a need to seek out other educational
philosophies more focused on the student’s ability to problem-solve and criti-
cally evaluate clinical situations [6]. Therefore, the influence of cognitivist and

constructivist philosophies has proved valuable in simulation design.

2.2, Cognitivism

While behaviorists believe that learning occurs as a response to stimuli, cogni-
tivism carries the notion that learning involves the reorganization of experiences
[6] [29]. Behaviorists stress the role of the environment and the effect on learn-
ing, while cognitivists stress what students do with the information. Cognitivists
want to know how students attend to, rehearse, transform, code, store, and re-
trieve information given [24]. The leading, and most influential, cognitive theor-
ist in the West is Piaget [30], while Vygotsky’s work [12] is more influential in
Eastern Europe [6] [31]. Learning to the cognitivist involves a move away from
stimulus-response modes of learning to a focus on students’ beliefs and thought
processes, perceptions and insights [5] [6] [24].

One of the major challenges to behaviorism came from the studies on obser-
vational learning conducted by Albert Bandura [10]. Bandura found that people
could learn new actions merely by observing others perform. More importantly,
observers did not have to perform the actions at the time of learning. This cog-
nitivist notion impacts simulation design in the area of pre-briefing material and
model simulation clips used to showcase professionals caring for clients in dete-
riorating clinical situations. Students can learn by simply observing model clips
[6]. They are able to build this learning into cognitive schema before attending
simulation sessions. Piaget’s [11] work inspired thoughts on how to maximise
the development of such cognitive schema.

According to Piaget [11], equilibration, the drive to produce an optimal state
of equilibrium (or adaptation) between cognitive structures and the environ-
ment, is the primary motivating force behind cognitive development. To resolve
internal conflict in thought, an individual can use one of two component pro-
cesses of equilibration: assimilation or accommodation. Assimilation refers to
fitting external reality into existing cognitive structures. Accommodation refers
to changing internal structures to provide consistency with external reality [24].
Both of these processes inspire learning in simulation as students strive to
achieve equilibrium.

An example of accommodation occurred when students were shown a model
clip of lecturers caring for a croup baby in crisis. The model clip showed the ad-
ministration of nebulized medication before the intra-muscular injection [6].
Students had previously performed the simulation giving the injection first fol-
lowed by the nebulizer. Upon noticing the opposite order in the model clip, they
amended their own performance to provide consistency with this external reali-
ty. They were even able to give rationale for why this change was correct, “The
nebulized medication is absorbed more quickly than the injection so should be

given first”. This accommodation and explanation gave the students added con-

782

K2
o5
“t:o

Scientific Research Publishing



G.D. Erlam et al.

fidence they were competent to care for such a patient safely [27].

Ironically, one weakness of cognitivism arises from its strength. Whereas
schemata can make learning more meaningful, a learner is at a marked disad-
vantage when relevant schemata or pre-requisite knowledge do not exist [6]
[29]. In this instance, the learner may enter into a process called bootstrapping
which involves the creation of new representational resources which are more
powerful than those present at the outset [32]. In order for bootstrapping to oc-
cur, three processes must arise: 1) the facilitator must specify the innate repre-
sentations that provide the building blocks of the target concepts of interest; 2)
the facilitator must describe how the target concepts differ from those innate re-
presentations currently available and: 3) the facilitator must characterize the
learning mechanisms that enable the construction of new concepts out of the
prior representations [32]. Facilitator input in the form of situated teaching is
essential for bootstrapping to occur [27].

It is the job of the instructional designer to choose tasks which will assist stu-
dents to retrieve and work with knowledge as they reorganize experiences in
cognitive schemata [6]. Cognitive theory underpins simulation in the area of
developing clinical reasoning and problem solving [6] [33]. Without considera-
tion of cognitive architectural features, instructional design is likely to be subop-
timal [34]. Constructivist philosophy moves simulation design in a different di-

rection.

2.3. Constructivism

Constructivist thought draws from a variety of disciplines including education
and psychology. John Dewey [14], Jerome Bruner [13], Ernst von Glasersfeld
[35], John Mezirow [16], and Malcolm Knowles [15] represent some profound
thinkers whose work contributes to contemporary constructivist thought. Con-
structivist knowledge develops by a process of active construction and recon-
struction of theory and practice [6] [36]. Von Glasersfeld [35] postulates that
knowledge is the collection of conceptual structures that are adapted or viable
within the subject’s range of experience.

Constructivism holds that learners have some prior knowledge and experience,
and are capable of building their own content in order to solve a particular
problem [37] [39]. Constructivism is a learner-centric educational paradigm
where the learner constructs meaning in a team-based, collaborative learning
environment. The needed knowledge is not delivered by the educator, but
constructed in the mind of the learner [38]. The learner moves from a passive
stance in behaviorism, to an active participant in the learning process in con-
structivism [6] [19].

Constructivism impacts simulation design in the area changing outdated ha-
bits in favor of more effective ones [14]. Dewey [39] contributed to constructiv-
ist thought when he emphasized the construction of meaning in learning envi-
ronments through experiences and interactions with others. According to De-

wey [14], telling students what to do will not embed new ways of thinking/acting
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(i.e. new habits). Learners must be allowed the freedom to consciously search for
new ways of responding, while being given the freedom to find their own solu-
tions [6]. These solutions are further refined when students interact with a “ma-
tured social medium” [[14] p. 90]. This combination of student search intermin-
gled with facilitator input allows for knowledge construction in a manner
which situates the learner firmly in the driver’s seat, a concept at the heart of
constructivist thought [6] [27].

An example of new habit formation encouraged by the presence of a matured
social medium occurred when a student forgot to wear her watch and was forced
to view another student’s watch. When the other student shifted position, the
count was lost. The facilitator pointed out the clock on the wall and the new ha-
bit of using the wall clock was formed [6]. The problem was solved and the stu-
dent commented:

1 did not realize there was a clock on the wall, so I could not effectively mea-
sure respiratory rate. It was very supportive that [ the educator] told me the loca-
tion of the clock. It was good that the educator was with me (Focus Group, Cycle
One).

This kind of facilitation becomes essential for students when they are at-
tempting to form new habits. They appreciate the interaction with a matured so-
cial medium in the form of a simulation facilitator, who can give them feedback
during and after the simulation in the form of debriefing [6].

One of the challenges posed with constructivism is that learners may inadver-
tently build knowledge that is inaccurate or not the best “fit” for the problem
posed [40]. Some pre-existing ideas may be ad hoc or unstable [41]. If the facili-
tator is not aware of what a particular student is “thinking”, incorrect solutions
may result. This problem can be mitigated by training simulation facilitators to
monitor and guide student thinking in the debriefing session [6]. This is one
reason why debriefing, to ensure refinement of new knowledge, is an essential

component when using simulation as a teaching/learning platform [6] [42].

3. Conclusions

The past 15 years have born witness to a paradigm shift in the delivery of under-
graduate nursing programs from transmission-based delivery models to immer-
sive learning environments involving simulation of practice experiences [6] [43].
Simulation is not a pedagogy, but a teaching/learning platform used to facilitate
training for undergraduate nurses [6]. In order to maximize simulation’s impact
on learning, at least three pedagogical underpinnings must be considered: 1)
behaviorism; 2) cognitivism; and 3) constructivism. Simulation design elements
which move students progressively through rote memory, to acquiring cognitive
schema, and finally capturing learning moments through application of memo-
rized and stored information to clinical practice; are the golden nuggets of si-
mulation design. Simulation facilitators must be trained in the implementation
of these pedagogical underpinnings in order to ensure a safe and effective stu-

dent journey through this immersive learning environment. The final result of
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this process will be students “fit for purpose” and ready to engage with complex

clinical environments for which they are destined.
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