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Simulation: A Historical and Pedagogical 
Perspective

Hanne Karlsaune, Therese Antonsen, and Gørill Haugan

1  Introduction

The workday of nurses is increasingly marked by complexity, variation, unpredict-
ability, mutual dependence, and cooperation with other professions. The growing 
complexity in health services requires nurses to be able to respond quickly and 
adequately in different situations, act flexibly, and adapt to achieve the desired out-
comes and quality of health services [1]. To prepare nursing students for their future 
everyday work, the nursing education has implemented new pedagogical methods. 
To satisfy the abovementioned requirements, student active learning methods have 
received more attention during the last decade; these learning methods are consid-
ered necessary to meet society’s demands for proper nursing competence. 
Consequently, a growing trend of making active learning methods a natural part of 
the nursing education is seen [2]. In the health services, errors do occur and some-
times with fatal consequences. In the USA, the third most common cause of death 
is medical errors, with only cardiac disease and cancer being more frequent causes 
[3]. Reports indicate that 44,000–98,000 deaths per year in American hospitals 
result from unwanted action, with human errors representing the most common 
reason [4]. Because of this, comprehensive measures, recommendations, and 
changes in the health services have been suggested [5]. The World Health 
Organization (WHO) defines patient safety as “the freedom for a patient from 
unnecessary harm or potential harm associated with healthcare” [6]. Measures that 

G. Haugan · T. Antonsen · H. Karlsaune (*) 
Department of Public Health and Nursing, NTNU Norwegian University of Science and 
Technology, Trondheim, Norway
e-mail: hanne.karlsaune@ntnu.no; gorill.haugan@ntnu.no; theres.antonsen@ntnu.no

© The Author(s) 2023
I. Akselbo, I. Aune (eds.), How Can we Use Simulation to Improve Competencies 
in Nursing?, https://doi.org/10.1007/978-3-031-10399-5_1

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-10399-5_1&domain=pdf
mailto:hanne.karlsaune@ntnu.no
mailto:gorill.haugan@ntnu.no
mailto:theres.antonsen@ntnu.no
https://doi.org/10.1007/978-3-031-10399-5_1#DOI


2

reduce the risk of patient injuries caused by health staff members, surveillance pro-
cedures, and analysis of results, as well as measures that identify new areas of risk, 
are decisive factors in promoting the quality of health services [7].

In this context, simulation has a key role in training healthcare providers in vari-
ous procedures to prevent errors and unnecessary injuries. Research indicates that 
simulation leads to better cooperation skills, improved ability to make decisions in 
teams, and enhanced critical reflections among nursing students [8]. As a result, 
patient safety will be increased.

Simulation is a technique for practice and learning that can be utilized in many 
different disciplines as well as for trainees. Simulation is a technique (not a technol-
ogy) aiming at replacing real experiences with guided ones; that is, it represents a 
context in which students can exercise and explore various aspects of a specific 
practical skill. Accordingly, simulation-based learning signifies a useful approach to 
develop health professionals’ knowledge, skills, and attitudes while protecting 
patients from unnecessary risks [7].

Through simulation as a learning method, the students can enhance their skills 
without the risk of causing injuries or damages to patients, colleagues, or equip-
ment. To learn clinical skills under safe conditions enables nursing students to 
achieve mastery and at the same time have the energy to systematically reflect on 
their own action and discover the best approaches. Hence, the university lecturer’s 
role is to facilitate a safe and supportive environment based on fruitful interaction 
with, as well as between, the students. More effective learning is possible in a con-
text that allows for mistakes, i.e., learning through trial and error [9].

Simulation as a learning method also involves observation of the student’s inter-
action with the patient and cooperation with colleagues; those students who partici-
pate in simulation exercises can observe behavior, communication and patterns of 
action among other people. Students working and learning together make it possible 
to exploit the potential for learning.

This chapter concentrates on simulation as one of several active learning meth-
ods that are now applied among nursing students throughout the world.

2  History of Simulator Development

The history of simulator development related to competence development is several 
centuries old, with its earliest use taking place in the fields of warfare, aviation, and 
nuclear energy [2]. The military use of simulation dates back to the eighteenth cen-
tury [10], whereas the aviation industry was instrumental in the modern use of simu-
lation through its focus on safety precautions [11]. Nowadays, pilots are trained in 
simulators, and this kind of simulation-based training is deemed necessary to pro-
tect the safety of passengers.

In the history of medicine, the earliest simulators were the mannequins of father and 
son Grégoire from Paris; these were primarily meant to assist in the training of mid-
wives. Miss Chase, a life-sized mannequin, was one of the first simulators. She was 
built by a doll maker named Martha Jenkins Chase, so that nurses can learn how to 
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dress and undress patients during transportation and how to turn patients over in bed 
(Weir 2012). In their training, nursing students used Miss Chase, other dolls, or fellow 
students to learn various techniques regarding injection and other basic skills [12].

The health disciplines underwent significant changes during the twentieth century. 
The knowledge base and learning moved from simple training to scientific principles 
and eventually toward more demanding methods that required competence in the spe-
cific field of knowledge, skills, and implementation. In the 1980s, we witnessed the 
first high-tech simulators in the health sciences, and in the 1990s, more modern patient 
simulators were used in the anesthesiology program. At the same time, simulation as a 
learning method became part of the curriculum of anesthesia nurses [7].

Later in the 1990s, David Gaba transferred the “Crew Resource Management” 
(CRM) concept from aviation to his specialist area of anesthesiology. CRM was 
based on the idea that successful interaction requires that the cooperating parties 
communicate effectively and work toward commonly identified objectives. Doctors 
and nurses of anesthesiology received training in coordination, communication, 
teamwork, and leadership with the help of advanced simulators [13].

Simulation as a student-active learning method has now reached a stage where 
one needs to consider what is technically possible and what is effective in terms of 
learning. With more recent technological development, it is now possible—using 
360-degree video and VR glasses—to move around the room when, for instance, 
receiving trauma patients.

3  What Is Simulation?

There is currently an increasing use of simulation in nursing program [14]. 
Simulation can be defined as an active learning method where the objective is to 
enable the students to acquire a deeper understanding, competence, and capacity for 
critical reflection [15]. According to Prince (2004, p. 223), student-active learning 
can be described as:

[…] any instructional method that engages students in the learning process. In short, active 
learning requires students to do meaningful learning activities and think about what they 
are doing. […] The core elements of active learning are student activity and engagement in 
the learning process. Active learning is often contrasted to the traditional lecture where 
students passively receive information from the instructor.

Simulation is based on phenomena and activities that resemble a clinical context in 
which one can learn procedures, make decisions, and reflect critically, with the help of 
role plays, video, and simulators. Simulation can serve as an effective educational 
method to provide experience and opportunities to learn—in a secure environment—
about how to provide efficient nursing care in various clinical cases. In simulation, 
complex patient situations are replicated, and nursing students get the opportunity to 
observe, recognize, interpret, and apply relevant information and knowledge to con-
sider which course of action would be most appropriate—before the student reaches a 
decision and acts in accordance with his/her professional knowledge. During 
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simulation, the situation is only a realistic replication of reality where students interact 
while making use of skills and communication in a safe environment, without any risk 
of causing injury to the patient [1].

Simulation can be defined in different ways; the definitions embrace both general 
descriptions and specific virtual tools. A commonly used general definition of simu-
lation is “an imitation of some real thing, state of affairs, or process” for the prac-
tice of skills, problem-solving, and judgment [16]. In nursing and other health 
disciplines, one often relies on the definition of Pamela Jeffries (2005):

Simulation involves “activities that mimic the reality of a clinical environment and are 
designed to demonstrate procedures, decision making, and critical thinking through tech-
niques such as role-playing and the use of devices such as interactive videos or manne-
quins” [17].

The term fidelity is used to describe the complexity of the simulation learning 
activity [18]. Fidelity is subdivided into low, medium, and high fidelity. Low fidelity 
means that one aims to obtain basic nursing skills, like the placement of urinary 
bladder catheters. Here, the focus is only on the procedure itself, but when moving 
on to medium fidelity, one expands the complexity of the learning activity requiring 
more advanced knowledge and techniques. For instance, the placement of urinary 
bladder catheters takes place in a scenario where the patient suffers from dementia 
and refuses to be catheterized. High fidelity involves advanced and realistic simula-
tions in anatomy and clinics; here, the perspective is comprehensive and includes 
communication, decisions in complex clinical situations, interaction in teams, as 
well as leadership skills [9]. For instance, a scenario may involve a patient with 
dementia and permanent urinary catheters who also has symptoms of sepsis requir-
ing immediate nursing intervention.

4  The Structure of Simulation

The level of fidelity relates to the complexity of the situation, or what is termed the 
“scenario”—which aims to cover a specific clinical reality. The level of fidelity is 
determined by the environment, the materials and equipment used, and factors asso-
ciated with the students [19].

Simulations range from simple to complex. Simple simulations involve decision environ-
ments with low-level uncertainty that can be constructed with high or low levels of relevant 
information. Information at a high level is easily obtainable and relationships among the 
key decision variables are highly predictable and very stable [17].

When used as a learning approach in the nursing education, a preparation is 
needed. That is, a scenario depicting a specific realistic clinical situation is created 
on beforehand based on the students’ defined learning outcomes [9]. The scenario 
should include the necessary information to the nursing students, including an out-
line or description of the required preparations, equipment, case, order of action, as 
well as the distribution of roles and responsibilities among the participating 
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students. Based on the learning objectives and defined outcomes, the scenario offers 
a context that is as realistic as possible, including the expected trajectory and pattern 
of behavior by the students [19]. Establishing a psychological safe environment is 
vital to ensure that the students feel comfortable to express thoughts without feeling 
awkward or fearing negative consequences [20]. When simulation is applied as a 
learning method in nursing, it is common to rely on a structure that consists of four 
phases: (1) preparation, (2) briefing, (3) patient description/case, and (4) action de- 
briefing [18]. The first phase of preparation based in the described scenario helps the 
students identify, interpret, and assess various appropriate courses of action [21]. 
The preparation which often is termed “Prebriefing” involves preparation and brief-
ing, ensuring that simulation learners are prepared for the simulation learning activ-
ity. Prebriefing activities are intended to establish a psychologically safe learning 
environment by:

 1. Situating the learners into a common mental model and preparing learners for 
the educational content of the simulation-based experience (preparation).

 2. Conveying important ground rules for the simulation-based experience (brief-
ing) [22]. Research shows that a good structure for the briefing is important to 
achieve the learning outcomes [1].

The literature on simulation presents different models used in the de-briefing 
phase, among them the diamond [23] which is a frequently used simulation model. 
The diamond de-briefing model implicates that the participants reflect on their 
experiences during the simulation learning activity. The students identify factors 
that influence their priorities and thinking in the concrete situation, evaluate the 
usefulness of their action, and eventually reflect on how the experiences may be 
used in other situations. The reflection is meant to promote in-depth learning that 
will enable the students to realize the connection between theory and practical 
action [23]; this indicates that they understand the reasoning behind their own 
actions. The reflection is based on the defined learning outcomes resulting from the 
simulation exercise. Awareness of one’s own body language, either disseminated 
through concrete responses from the observing participants, the others taking part in 
the simulation, or video recordings of the exercise, represents an important source 
of feedback.

5  Pedagogical Perspectives

5.1  Learning as Transformation of Experience

A well-known theory of learning related to simulation is Kolb’s “Experiential Learning 
Theory” (ELT) [24]. According to Kolb (1984, p. 38), learning is based on experience 
representing a process whereby knowledge is created through the transformation of 
experience. Consequently, human beings learn through experience, implying that 
what people experience denotes the foundation of their learning processes. Transferred 
to nursing students, they observe, reflect, and try to find new courses of action which 
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PREPARATION: the students
identify their experiences

related to the specific
scenario

BRIEFING:
reviewing/reflecting on the

experience

REFLECTION ON ACTION
DURING THE SIMULATION:

the students intergrate the
new experience during the

simulation

DE-BRIEFING: reflection on
action after the simulation

Fig. 1 The new knowledge creates the opportunity for abstract conceptualization, which means 
that the students are challenged to organize and generalize what they experienced during the imple-
mentation of the simulation. Subsequently, the students use abstract reflection to produce new 
theories and hypotheses that could provide solutions to similar problems at a later stage [14]

in turn generate new experiences that can be reflected upon. In this way, learning has 
the character of a continuous cycle. Kolb argues that learning is a circular process that 
consists of four stages of learning, which is portrayed in Fig. 1. Even if it may sound 
natural to begin with concrete experience, Kolb’s model rather takes the shape of an 
open circle or spiral, with no beginning or end. Figure 1, developed by the authors, 
shows that in simulation as a learning activity, we ordinarily start the process with 
briefing and a concrete experience or a scenario. This is followed by a de-briefing 
phase where the students reflect on the experience and view the implementation from 
different perspectives. This represents the cycle in a simulation exercise. Through the 
reflection in the de-briefing stage, the students will be able to realize the significance 
of the knowledge and skills they have acquired.

5.2  Reflection-on-Action and Reflection-in-Action

Donald A. Schön [25] developed the concepts reflection-on-action and reflection-in- 
action. According to Schön, a professional practitioner is marked by the ability to 
reflect while acting, that is, doing both things at the same time. If a patient during a 
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simulation exercise gets respiratory problems, the nursing student might be 
reminded that the patient should be placed in a semi-sitting position. Based on 
knowledge about anatomic and physiological conditions, a professional practitioner 
knows this and will implement the required action after observing the patient’s 
symptoms. Following the simulation, those responsible for the action will by engag-
ing in the scenario be able to reflect individually and together with the other partici-
pants. During simulation, the nursing student may carry out the right action but still 
be unaware on the reasoning behind it. In the de-briefing stage, the lecturer/facilita-
tor or one of the other participants would get the chance to ask, “Why did you place 
the patient in upright sitting? Why did you carry out exactly this action? Could you 
have done anything else and achieved the same effect?” Through reflection on 
action, students raise their awareness. Repetition acts as a key to learning. Hence, if 
the same scenario is repeated several times, the student will preserve his/her experi-
ences from the first round of implementation and reflection into the next rounds. In 
this way repetition is important for learning to take place through experience. The 
de-briefing is most successful when the participants themselves articulate what they 
handled well and what they need to work more on to act responsibly in similar situ-
ations [23–25]. To reflect on the action of oneself and others and to receive feedback 
on your action are central parts of the learning method of simulation.

In the four-stage experiential learning theory, reflection is implicitly present, as 
concrete action is at the heart of the learning process (Kolb 1984). If the students do 
not participate in all four stages, the potential for learning will be reduced. In simu-
lation, the lecturer challenges the students to reflect on what they have experienced 
and observed during the simulation process [24]. Simulation as an active learning 
method and skills development are closely related to the concepts of Kolb and 
Schön, namely, experience-based learning, reflection-on-action, and reflection-in- 
action [14, 25, 26].

6  Simulation and Adult Learning

Simulation is rooted in adult learning theory [27]. Nursing students are seen as 
adults. What distinguishes adults from children is that adults can draw on the expe-
riences of a lifetime when entering the classroom or a learning situation. Nursing 
students are adults with clear expectations toward the role of their lecturers as dis-
seminators of knowledge. Adults, and therefore nursing students, tend to learn 
through interaction with others, and active participation helps reinforce the learning 
[28]. The sociocultural perspective on learning is based on how communication and 
language affect learning processes in general. In other words, the foundation of 
learning is that it happens through active participation, cooperation, and interaction 
in a social context [29]. Nursing students must realize the necessity of acquiring 
specific knowledge when solving a problem, a process which is also a source of 
motivation. In simulation, they need to participate actively and justify their action 
during the de-briefing stage [30].
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Studies indicate that students might experience better learning outcomes, acquire 
more knowledge, and develop higher skills from high-quality simulation exercises 
compared to other learning methods, which can be explained by scenarios that 
appear closer to reality [31–33]. These scenarios require the ability to develop and 
apply clinical knowledge and skills to assess, examine, and communicate with 
patients, implement procedures, and use clinical reasoning. It has been claimed that 
simulation leads to improved knowledge and clinical skills while promoting patient 
safety, teamwork, and professionalism [34]. It may also help develop a deeper 
understanding (deep learning) and consequently develop critical thinking skills 
among nursing students. Simulation exercises offer complex scenarios which the 
students can use to learn action competence [35].

Professional nursing requires knowledge and skills to deal with a number of 
challenges; well-planned and organized simulation exercises could help in develop-
ing students’ critical reflection and clinical competence [36]. Some research empha-
sizes how de-briefing and reflection are crucial in successful simulation. Along with 
experienced facilitators, this may enhance students’ learning experience and ability 
to assess consequences related to the relevant scenario [36]. Simulation represents 
an important supplement that accords with the best educational standards and ethi-
cal principles of the health sciences [37].

Simulation exercises create many opportunities, but do not necessarily imply a 
guarantee for learning. Students’ learning outcomes depend on the quality of the 
planning, implementation, and evaluation of the entire simulation exercise. For 
instance, even if the student has participated and reflected well in the de-briefing 
stage following simulation, the technical skills are not automatically achieved. The 
learning outcomes of high-fidelity simulation involve complex settings that demand 
more than a separate skill, such as the placement of urinary bladder catheters. For 
example, CRM and confirmatory communication (closed loop) in cardiopulmonary 
resuscitation (CPR) require that the technical skills are mastered in advance. This 
means that high-fidelity simulation demands that the students have completed skills 
training and learned the procedure prior to the simulation.

In the abovementioned example concerning learning CPR, the practical skill 
training involving compression techniques and the CPR algorithm should take place 
before the simulation. In case the students have not learned to perform compres-
sions and CPR, their focus is likely to be on carrying out CPR techniques and not 
on the learning outcomes of CRM and closed loop communication. Accordingly, 
simulation as a learning method involves a learning process based on a quite simple 
practical procedure, which will be followed by increasing complexity. When the 
student is able to apply the practical skills, simulation helps the student reflect when 
implementing the action and cope with the complexity of the situation [25]. This 
method allows the students to shape their own experiences and reflections while 
realizing how things are connected [26]. In the CPR simulation exercise, one can 
observe both effectiveness and cooperation. The reflection following the implemen-
tation stage enables the students to become aware of their action, justify their 
choices, and discuss other possible ways of handling the situation.
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Fero et  al. (2010) claim that an early identification of the patient’s clinical 
changes requires high competence and alertness on the part of the nurse. It is also 
important that the nurse is capable of critical reflection, good communication skills, 
and problem-solving skills. The link between critical reflection and concrete action 
may not be obvious to all nursing students. Here, simulation could contribute to 
develop analytical skills and improved knowledge among the students, who get the 
chance to operate in a solution-focused and decisive way while reflecting on their 
action [17, 36].

7  Summary

In today’s nursing educational program, simulation is used to learn technical skills 
along with non-technical skills like cooperation, critical thinking, and decision-
making before using these skills in a scenario. The opportunity to perform exercises 
in real-life settings will lead to more patient safety, a greater scope of nursing action, 
and better quality of nursing care. Simulation is considered a suitable and effective 
pedagogical learning method that promotes commitment and curiosity among the 
students. By allowing nurses and other health professionals to train in a secure envi-
ronment, with no risk of injury to patients, patient safety is enhanced—which is 
highly warranted.

Action and experience represent the foundation of Kolb’s learning cycle: in 
simulation- based leaning, both are reflected upon before the next stage of action and 
assessment takes place. Schön stressed the importance of reflection-in-action and 
reflection-on-action, as these are required to obtain more knowledge. Simulation 
exercises could help the transition from nursing student to clinical professional go 
more smoothly, as well as improve the quality of the early phase of nursing careers. 
Through interprofessional simulation experiences, nursing students can prepare for 
future collaborative practice [38].
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