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Abstract
Background. To optimize the use of simulation technology, it is important to understand its
educational practices and the theoretical underpinning that currently supports its use. The
purpose of this thesis was, therefore, to explore the current use of clinical simulation in
undergraduate nursing education in a specific context and to understand the theoretical and
pedagogical principals that underpin the use of simulation.
Methods. A scoping review, using the Joanna Briggs Institute (JBI) methodology, was conducted
to determine which learning theories are suited for simulation in undergraduate nursing
education. A descriptive cross-sectional survey of Saudi Arabian schools of nursing was
undertaken to explore the use and types of simulation and the pedagogical principles
underpinning their use.
Results. The scoping review results showed that the majority of literature focused on
constructivism and experiential learning theory. Findings suggest there is a lack of empirical
research on clinical simulations in nursing education that include educational theories. A
combination of theories might be applied to frame simulation experiences for optimal
effectiveness. It is possible for a variety of learning theories to be applied to the three distinct
steps involved in simulations.
The cross-sectional survey responses indicated that faculty members have a growing interest in
using simulation and that there are an increasing numbers of nursing schools planning to
purchase clinical simulation scenarios and equipment. The survey results pointed to the need for
enhancing the pedagogical principle and practices associated with the use of clinical simulation.
Lack of adequate staff training and clinical staff numbers, lack of time, lack of support from
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administrators and technical individuals, and lack of equipment were the main constraints to the
use of this technology.
Conclusion. More primary research should be conducted to assess the benefit that students gain
when clinical simulation teaching and learning are underpinned by learning theory. Simulation is
an evidence-based strategy to facilitate high-quality experiences that foster students’ criticalthinking and clinical-reasoning skills. It is important to focus on the methodology of simulation
rather than the technology. Therefore, Saudi Arabian nursing schools should spend time
considering how to best use simulation in their curricula to promote student learning.
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Glossary
Behaviour theory views learning as a change in the form or frequency of behaviour as a
consequence of environmental events (Schunk, 2016).
Briefing, referred to as “pre-briefing” or “orientation,” is an activity that comes immediately
before participation in a simulation scenario. During this activity, information and
instructions/guidelines are provided by faculty to the participant. Notably, briefings can also
be conducted for faculty, to help them prepare to guide students during a simulation scenario.
(Lioce et al., 2020).
Clinical simulation is an attempt to replicate, to varying degrees, a clinical situation, to
teach or assess nursing skills and knowledge using all different types of simulation
modalities (Jeffries, 2014).
Cognitive theory views learning as the acquisition of knowledge and cognitive structures
due to information processing (Schunk, 2016).
Constructivism is doctrine stating that learning takes place in contexts and that learners
form or construct much of what they learn and understand as a function of their experiences
in situations (Schunk, 2016).
Debriefing is a collaborative and reflective activity that comes at the conclusion of a
simulation experience, at which point the facilitator helps the student to develop their skills,
including critical thinking and critical judgement, by providing feedback, questioning, and
discussion. (Lioce et al., 2020).
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Fidelity is the degree of similarity between a simulation and an actual event. This can
include how effectively the simulation results in reactions from participants that are akin to
how they would react in a real event. The degree of replication can also involve various
dimensions, including how closely the simulation evokes a real environment and real
emotions. (Lioce et al., 2020).
Formative evaluation is an evaluation over the course of a simulation activity when a
participant or participants are given feedback concerning how effectively they are meeting
preset goals, with the aim of helping them to improve in that regard (Meakim et al., 2013).
Human Patient Simulation Manikins (HPSMs) include all different types of
models/manikins that are used within simulation labs.
-

Low-fidelity HPSMs “include simple task trainers such as intravenous (IV) arms and
resuscitation torsos and anatomically correct full-body static manikins that replicate the
external anatomy and joint movement of humans but have no interactive capacity”
(Arthur, Kable, & Levett-Jones, 2011, p.e219–e227).

-

Medium-fidelity HPSMs “are full-body manikins that have embedded software that is
controlled by an external, handheld device. They have the capacity to have set breath
sounds, heart sounds, and pulse and blood pressure, and they are also capable of
coughing, moaning, or producing basic verbal communication. An example is Laerdal’s
Mega Code Kelly® withVitalSim® capability” (Arthur, Kable, & Levett-Jones, 2011,
p.e219–e227).

-

High-fidelity HPSMs “are more realistic and have embedded software that can be
remotely controlled by computer to allow for individualized, programmed scenarios, realtime interactions, and cue response. [High-fidelity HPSMs] allow the operator to set
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physiological parameters and respond to students’ interventions with changes in voice,
heart rate, blood pressure, and other physiological signs. Examples include Laerdal
3GSimMan® and METI® manikins” (Arthur, Kable, & Levett-Jones, 2011, p.e219–
e227).
Partial task trainers are replica models such as IV arms and resuscitation torsos and
anatomically correct full-body static manikins that replicate the external anatomy and joint
movement of humans but have no interactive capacity (Decker, Sortsman, Puetz, & Billings,
2008).
Pre-simulation preparation is content provided to a participant at any time previous to
participation in a simulation scenario. This can include any lectures, assigned readings, or
other course content that the student participant is exposed to by an instructor prior to their
simulation experience as well as assessments students undertake to determine gaps in their
skills and/or knowledge. (Tyerman et al., 2016).
Remediation is “the act or process of correcting a performance gap” (Meakim et al., 2013,
p.S8).
Simulated patient, also referred to as “standardized patient,” is someone who effectively
portrays an actual patient. These individuals portray a patient with a high degree of accuracy,
not only in terms of symptoms but also emotions, personality, history, body language, etc.
Individuals properly coached in this regard can be used as simulated patients to both teach
and evaluate learners via simulation scenarios. (Lioce et al., 2020)
Situated cognition (Learning) is idea that thinking is situated (located) in physical and
social contexts (Schunk, 2016).

xiv

Social Cognitive Theory is cognitive theory that emphasizes the role of the social
environment in learning (Schunk, 2016).
Summative evaluation is the evaluation that provides a participant or participants with
feedback concerning how competently they met particular outcome criteria during a
simulation activity. This can involve each participant, for example, being assigned a grade or
given a certificate. (Meakim et al., 2013).
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Chapter 1
Introduction
Background and Study Rationales
The use of clinical simulation has gained acceptance as an effective educational method and
patient-safety tool in health professionals’ education. Simulation is considered an effective
solution to replace some real-life clinical exposure hours (time) as nursing and other health
professionals’ programs are facing challenges of inadequate clinical learning opportunities
(Miller, 2014; Hayden, Smiley, & Gross, 2014a). In fact, it has been argued that clinical
simulation can be effectively used to replace up to 50% of the time nursing students spend
learning in clinical-practice settings (Jeffries, 2016).
Consistent with the global trend, clinical simulation has been increasingly adopted in Saudi
Arabian (SA) nursing schools (Alyateem, Alyateem, & Amatullah, 2019; Elarousy, 2017; Saied,
2017). However, little is known about the extent of use of clinical simulation and how it is
integrated and implemented in the undergraduate nursing curricula. For example, a number of
scholars have suggested that Saudi nursing education programs, including undergraduate
programs, should make use of additional teaching methods that promote the development of
critical-thinking and problem-solving skills and that involve more active engagement with the
development of knowledge and skills, so that nursing students are better prepared for their
careers (Moussa & Aboshaiqah, 2015). In SA, the health care industry has always initiated
improvements to better patients’ experience, and the use of simulator-based training in nursing
education is one of the notable approaches. As a pedagogical approach, the use of clinical
simulation could help transform Saudi Arabian nursing education to help nursing students
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develop clinical-judgement skills and to create an opportunity for these students to equip
themselves with knowledge of what they will experience in the real world.
One of the challenges associated with developing a greater understanding of the use of clinical
simulation is that there are a several different types of simulation, and they vary according to the
degree of fidelity, that is the ability of the simulation environment to best replicate the actual
clinical environment. Low-fidelity simulators are often static and lack a high degree of realism.
These can include technology such as partial task trainers (e.g., IV arms and resuscitation torsos).
Moderate-fidelity simulators have a greater resemblance of reality and can include technology
with features such as pulse, heart sounds, and breathing sounds; this technology lacks chest and
eye movement and the ability to talk. High-fidelity simulators are extremely realistic and
sophisticated; provide a high level of interactivity and realism; and include full-scale
computerized patient simulators, virtual reality, and standardized patients (Decker, Sortsman,
Puetz, & Billings, 2008). To date, no studies have been published that explore the use and type of
human patient simulation and the pedagogical principles underpinning their use in undergraduate
nursing education in SA. The goal of this research is to address this gap.
Dissertation Organization
This dissertation follows the regulations outlined by Queen’s University School of Graduate
Students and Research “General Forms of Theses” and is formatted as a manuscript-based
dissertation. In the remainder of Chapter 1, and to create the context for this research, I provide a
brief history of nursing and nursing education in SA. Chapter 1 concludes with the research goal
and questions guiding this inquiry. In Chapter 2, I examine how simulation is being used as part
of nursing education in particular contexts and provide a review of studies that have considered
its effectiveness, advantages, and disadvantages. Chapter 3, which is the first of two manuscripts,
2

presents findings from a scoping review examining the use of learning theories with clinical
simulation-based teaching and learning in undergraduate nursing education. Chapter 4, which is
the second manuscript, presents findings from a cross-sectional survey that was conducted to
assess the current use of clinical simulation in undergraduate nursing education in SA. This
research reports the findings from a web-based survey of all Saudi nursing schools offering fouryear programs. The final chapter of this thesis provides a summary and discussion of the key
findings from the two manuscripts and offers recommendations, future research direction, and
implications for nursing education and scholarship.
A Brief History of Nursing in Saudi Arabia
Since the time of the Prophet Mohammed (Peace Be Upon Him), when nurses provided their
services to Muslim armies, under Rufaida Al-Asalmiya’s counsel, during the holy wars, nursing
has been a constant presence in SA (Aldossary, While, & Barriball, 2008). Early nurses in Saudi
history included women like Al-Asalmiya, and they generally tended to provide soldiers with
first aid, water, protection, and emotional support. During peace time, the nurses continued to
provide care from tents set up within mosques, with the Prophet Mohammed’s (Peace Be Upon
Him) permission and were supervised by mentors like Al-Asalmiya. Al-Asalmiya was a very
important early figure in Saudi nursing, as it has also been reported that she started a “nursing
school” to train other nurses; although, she is even more renowned for her personal work as a
nurse. In fact, scholars suggest that Rufaida Al-Asalmiya, who lived during the time of the
Prophet Mohammed (Peace Be Upon Him) in the seventh century CE, was the first nurse of the
Islamic era, and following her death, many Muslim women continued their employment as
nurses, during both war and peace times (Aldossary et al., 2008; Miller-Rosser, Chapman, &
Francis, 2006).
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After this historical beginning of nursing in SA, little is known about nursing from the time when
the Prophet Mohammed (Peace Be Upon Him) died in 632 CE to the 1950s (Almalki,
FitzGerald, & Clark, 2011). Although not much is known about nursing’s history in SA, scholars
have uncovered nursing’s history throughout other areas of the Middle East between the Prophet
Mohammed’s (Peace Be Upon Him) death and the mid-20th century. Physicians offered care that
was akin to nursing, and they were generally interested in nursing as well as nursing education
(Almalki et al., 2011). It is highly likely that informal nurses and care providers—although they
might not have been clearly recognized as nurses or caregivers, or were viewed as nurses only
locally—were offering their support and care to individuals experiencing illness or those who
required health care for other reasons, including elderly people and women who needed
assistance during pregnancy and childbirth. Finally, health care and nursing formally started in
SA in 1954, as it was at this time that the country established its Ministry of Health and began
building public hospitals and health centres (Tumulty, 2001). This was facilitated by the
discovery and then production of large amounts of Saudi oil.
Nursing Education in Saudi Arabia
Formal nursing education in SA started in Riyadh in 1958 (Almalki et al., 2011). That year, the
Saudi Ministry of Health, in cooperation with the World Health Organization, established a
health institute for men, offering a one-year program that initially enrolled 15 students. Later, in
1961, two additional health institutes offering two-year programs were opened, in Riyadh and
Jeddah, and for the first time, women were able to enrol. As a result, 13 Saudi female assistant
nurses graduated as the first cohort of female nurses from these schools. Then, in 1967, the
Ministry of Health established its Department of Health Education and Training, which further
advanced nursing education, as the ninth grade became the new minimum requirement for
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enrolment in health institutes in 1979 (a change from the fifth and sixth grade requirement) and
the length of nursing programs offered by these institutes was extended to three years.
Numerous new nursing schools and health institutes were established in SA throughout the
1980s, so by 1992, 48 schools or institutes offered nursing education. Many institutes received
degree upgrades in 1992, making them either post-secondary health institutes or junior colleges,
and these institutes then enrolled nursing graduates as well as high school students who had
studied the natural sciences and had, at a minimum, 12 years of education. Then, in 1976, a
Bachelor of Science in Nursing (BSN) program was established; although, only women were
initially allowed to enrol (Mebrouk, 2008). Once this program had been introduced through King
Saud University in Riyadh, the BSN was subsequently offered elsewhere in SA, including
through King Abdulaziz University in Jeddah (starting in 1977), King Faisal University in
Dammam (starting in 1987) (King Faisal Specialist Hospital & Research Centre, 2011). The
variety of Saudi nursing programs is illustrated in Table 1.
Table 1
Nursing Education Programs in SA (post-late-1970s)

Type

Duration

Eligibility

Practice as

Health
institute
program

Initially one year,
upgraded to two years
(1961), then upgraded
to three years (1979)

Initially fifth/sixth grade, then
ninth grade (1979), then
upgraded to twelfth grade
(1992)

Initially only nurses’
aide, then nurse
(program is no longer
in existence)

Junior
college
program

Three years

Twelfth grade (high school
graduate)

Nurse

BSN

Four years

Twelfth grade (high school
graduate)

Nurse
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By 2006, SA had 46 health institutes and junior colleges, and consisted of 21 health institutes (17
for females and 4 for males) and 25 junior colleges (10 for females and 15 for males) (Alhusaini,
2006). Men were initially permitted to enrol in the BSN program in the early 2000s, and it was at
this time that 307 male Saudi nationals were accepted into the four-year baccalaureate program
(Al-Yami & Watson, 2014; Mebrouk, 2008). Since that time, the quality of the nursing programs
offered by the Ministry of Health has continued to improve. One such improvement saw a
number of existing health institutes receive upgrades to become colleges of health science, so
that only four health institutes remained as of 2008. While the health institutes are evidently in
decline, the promotion of the BSN programs has been increasing, as BSN programs are now
offered to Saudi nationals by 15 different institutions in SA (King Faisal Specialist Hospital &
Research Centre, 2011).
Since its inception, Saudi Arabian nursing education has been the responsibility of the Ministry
of Health. However, this changed in 2008, when the Ministry of Higher Education was put in
charge of all educational facilities, with the expectation of improving nursing education’s quality
in the Kingdom (Almalki et al., 2011). The reason underlying this transfer was that the Ministry
of Higher Education had more experience with academic matters, more financial support from
the government, and a greater number of educational facilities that could be used to help improve
nursing education’s quality within the Kingdom.
While a variety of changes have been made in an effort to improve nursing education throughout
SA, one of the most important shifts has yet to occur. As Moussa and Aboshaiqah (2015) have
stated, one of the main barriers to effective clinical education being offered to nurses, and
particularly an education that promotes critical thinking, is that, like education for other fields of
study, Saudi nursing education tends to subscribe to the idea that the instructor is the key source
6

of knowledge and that students are expected to learn passively from their instructor without
question. The passivity that is expected of the nursing students effectively prevents them from
engaging in critical thinking, thus resulting in a lack of critical-thinking skills among graduate
nurses. Combined with a shortage of nursing faculty, this has led many Saudi clinical nursing
instructors to suggest that relevant programs should incorporate simulation to offer students an
opportunity to engage in more active learning, including especially the development of criticalthinking skills (Zakari, Hamadi & Salem, 2014). Remarkably, other scholars, such as Multair
(2015), have similarly noted the lack of effectiveness of Saudi clinical nursing education and the
need for more active teaching and learning strategies, such as using simulations as a beneficial
pedagogical technique.
Abdullah (2018) notes that better health care services in Saudi Arabia will only be achieved
through increased use of clinical simulation in education. Arguably, the reality of the use of this
technology is that it creates an opportunity for nurses to have real clinical experiences without
engaging in therapeutic care of patients. One of the main reasons why nurses have failed to take
proper care of the patients in the past is that they do not know how to handle certain
circumstances. According to Abdul-Aziz (2017), it is impossible for nursing students to have
detailed information concerning the health care practices if they are not exposed to experiences.
Nevertheless, the case is different with the use of simulation-based education because students
are able to understand complicated issues (Aboshaiqah et al., 2018). Subsequently, this means
that future nurses will have an opportunity to provide patients with quality health care, thus
improving health care in general. Additionally, the other argument regarding the importance of
simulation-based education in nursing in SA is that it increases patient safety. Albagawi (2017)
argues that the objectives of the nursing profession and the health care industry in SA indicate
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their primary goal is achieving patient safety (Sami, 2019). Nonetheless, it is impossible for
nurses to ensure patient safety when they have limited information about the ailment they are
handling (Aljohani, Tubaishat, & Shaban, 2019). The achievement of patient safety in SA also
increases the patients’ confidence in the health care system.
In summary, the integration of clinical simulation teaching and learning activities in
undergraduate nursing education in SA has the potential to enhance students’ preparation for
professional practice and improve the care, safety, and outcomes for patients. Nursing and
nursing education have a long history in SA. Since the mid-20th century, the health care system
has been rapidly expanding, creating an increased demand for a skilled workforce of nurses. The
literature review has indicated that use of simulation-based training in SA has various advantages
and that it will create an opportunity for nurses to equip themselves with knowledge and skills of
what they will experience in the real world. Subsequently, this means that the nursing profession
will improve its service delivery. Furthermore, teaching that involves clinical simulation learning
activities is likely to help nursing students move away from the passive learning that has
previously characterized Saudi education and to provide nursing students with access to more
hands-on learning experiences.
To date, no studies have been published that explore the use and type of human patient
simulation and the pedagogical principles that underpin their use in undergraduate nursing
education in SA. The goal of this research is to address this gap. Specifically, this gap in the
existing knowledge will be filled by employing the conceptual framework that was designed for
this research.
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The conceptual framework for this research (Figure 1) consists of three major concepts: theory,
pedagogy, and the use of simulation. These concepts are interrelated and sequential in a circular
pattern. The literature supports the idea that theory informs pedagogy; thus, it is important to
translate this theory into strong pedagogical principles that can be used to inform the use of
simulation exercises, including their design and integration into the existing curriculum.
Figure 1
The Conceptual Framework Designed for this Research

Theory

Use of
Simulation

Pedagogy

Research Design
Sequential descriptive explanatory design was used in this research, which consists of three
phases. While the conceptual framework was used to frame this research in general, a variety of
methods were used to approach the three phases (see Table 2).
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Table 2
The Methodology for Each Phase
Phase

Methodology

1

A scoping review of the literature using JBI methodology.

2

A descriptive cross-sectional survey instrument used by Arthur, Kable, & LevettJones (2011) pretested.

3

A full-scale survey using the pretested instrument, of all Saudi nursing schools
offering four-year nursing programs.

Research Objectives
The overall goal of this research is to explore the current use of clinical simulation in
undergraduate nursing education in SA. Three interrelated objectives guided this research:
1. To determine the learning theories that are best suited for use with clinical
simulation for teaching and learning in undergraduate nursing education and the
application of these learning theories to guide the design of manikin-based
simulations.
2. To assess the current status of clinical simulation in undergraduate nursing
education in SA and discover how simulation is implemented in clinical nursing
education.
3. To explore the barriers and strengths for integrating clinical simulation and offer
recommendations for improvement.
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Research Questions
This research will examine the ways in which HPSMs are integrated into nursing education in
SA and will offer recommendations for improvement. Specifically, the following research
questions will be answered:
1. What learning theories are suited for using HPSMs teaching and learning in
nursing education? (Phase 1)
2. What is the current state of use HPSMs in undergraduate nursing education in
SA? (Phases 2 and 3)
3. What are the barriers, facilitators, and incentives for integrating HPSMs into
Saudi Arabian undergraduate nursing curricula? (Phases 2 and 3)
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Chapter 2
Literature Review
This chapter provides an overview of the literature that examines how clinical simulation is used
in undergraduate nursing education and a review of previous studies that have considered its
effectiveness, advantages, and disadvantages. Following a general overview of how simulations
are used in nursing education and a brief discussion of Jeffries framework, which is used to
assess simulation exercises, this chapter focuses on specific simulation issues and elements.
These include traditional pedagogical methods, knowledge and skills acquisition, self-efficacy,
critical thinking, self-confidence, and anxiety. Finally, the chapter also includes a discussion of
the advantages and disadvantages of using simulation exercises, as presented in the literature.
This chapter began with an extensive literature search using the following tools and databases:
Summon, a search tool supported by the Queen’s University library website; the Cumulative
Index to Nursing and Allied Health Literature (CINAHL); MEDLINE; PubMed; and Google
Scholar. The search terms that were used individually and in combination (using OR or AND)
included clinical simulation, human patient simulations/simulators, manikins, effectiveness,
advantage, disadvantage, outcomes, use of simulation, nursing, training, undergraduate, and
Saudi Arabia. Searches were also conducted in the “gray literature,” and reference lists were also
searched by hand.
Overview of the Use of Simulation in Nursing Education
Simulation is defined in a variety of ways. The United States’ National Council of State Boards
of Nursing defines simulation as a learning experience in which students are given the
opportunity to practice performing certain procedures, making decisions, and thinking critically
in a setting that is designed to be similar to the setting in which the students will be required to
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perform the specified actions in the future (National Council of State Boards of Nursing, 2005).
Providing a definition that is quite similar, Gaba, (2007) explains that simulation can assist
students in achieving specific education goals, while also helping educators to evaluate goal
attainment. Gaba (2007) further emphasizes that simulation should be viewed as a pedagogical
strategy, rather than a technology. The International Nursing Association of Clinical Simulations
and Learning (INACSL) (2016) defines simulation as “an educational strategy in which a
particular set of conditions are created or replicated to resemble authentic situations that are
possible in real life. Simulation can incorporate one or more modalities to promote, improve, or
validate a participant’s performance” (p. s44). There are a wide variety of fields where
simulation has been employed, many of which can be affected by serious safety concerns,
including space exploration, nuclear power, and aviation (Bradley, 2006). In the aviation
industry, simulation has been used as a pedagogical strategy for an extensive period of time,
including before simulation became popular in health care (Maran & Glavin, 2003; Maslovitz,
Barkai, Lessing, Ziv, & Many, 2007; Schiavenato, 2009).
Over the course of nursing education’s history, various simulation typologies have been
incorporated in an effort to help students learn more effectively (Bradley, 2006). Role playing is
one common form of simulation that nursing educators have employed as a pedagogical strategy
for many decades. When role playing, a student is exposed to a real-world scenario to which they
must react (or offer an explanation of how they would react hypothetically) based on the skills
and knowledge that they developed through their relevant education (Bradley, 2006; Maran &
Glavin, 2003). A degree of role playing is often included in various educational games, making
them forms of simulation as well, such as when students are asked to imagine that they are faced
with a particular situation to which they must respond by making sound decisions (Bradley,
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2006). There are also other types of simulation training used in nursing, including anatomical
models (two- or three-dimensional, and physically present or computerized), task trainers (where
models of specific body parts are used to teach particular clinical procedures), various types of
computer-assisted simulation, standardized patients (where people are trained to behave as if
they are patients with certain standard health issues), and virtual reality (however, this is only
used to a limited extent, as the costs involved are still quite high for this type of simulation)
(Bradley, 2006).
Jeffries Framework
One of the key resources available in relation to learning experiences involving simulation is the
Jeffries Framework. This framework was first proposed by Pamela R. Jeffries in her 2005 article
“A Framework for Designing, Implementing and Evaluating Simulations Used as Teaching
Strategies in Nursing.” As the title suggests, this framework is used not only to help design and
implement simulations but also to evaluate them. Using this framework requires a focus on the
following five elements: educational practices, teacher characteristics, student characteristics,
design characteristics and the nature of the simulation, and learning outcomes (Jeffries, 2005).
The National League for Nursing (NLN) in the US played a role in further developing and
empirically supporting Jeffries Framework, and some changes occurred. While the five
conceptual components remained basically the same, within the NLN/Jeffries Simulation
Framework, teachers are termed facilitators and students are termed participants (Figure 2)
(Jeffries, 2016). Specifically, these changes came about as a result of the INACSL forming a task
force, in 2011, to review the Jeffries Framework and determine if it could be developed into a
fuller theory. No further testing of this framework has been done since then (Jeffries, 2016).
Overall, the Jeffries Framework is suitable for an in-depth consideration of the various aspects of
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how simulations are designed and implemented, and their subsequent evaluation. Permission was
obtained to use the NLN/Jeffries framework in the thesis (see Appendix A).
Figure 2
The NLN/Jeffries Simulation Framework

The
NLN/Jeffries Simulation Framework (2012). From Journal of Nursing Regulation, Retrieved
from https://www.journalofnursingregulation.com/article/S2155-8256(15)30037-5/fulltext.
Copyright [2015] by National Council of State Boards of Nursing, Inc.
The Effectiveness of Clinical Simulation
The effectiveness of simulation has been examined in various studies, and in this section, I will
examine a number of specific areas of concern. Beginning with a consideration of how
simulation compares to more traditional teaching and learning methods, this section continues
with an examination of simulation in relation to particular outcomes as well. These outcomes
include the acquisition of skills and knowledge, critical thinking skills in particular, self-efficacy
and communication skills, and self-confidence, among others.
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Simulation Versus Traditional Methods
Although simulation has been used in certain forms, including role playing, for some time in
nursing education, the modern use of manikins, computer simulators, and other more
technologically advanced forms of simulation differentiate the use of simulation from more
traditional teaching methods, such as seminars and lectures. Therefore, one clear way in which
the effectiveness of simulation can be determined is to compare it with traditional methods to
ascertain what advantages simulation has to offer that traditional pedagogical methods do not. A
randomized two-arm trial involved 90 undergraduate nursing students learning CPR at the
University of Jordan. The students were taught knowledge and skills through traditional methods
(PowerPoint presentation–assisted lecture and demonstration on a CPR manikin) in the control
group or the PowerPoint lecture plus training using high-fidelity simulation in the intervention
group (Aqel & Ahmad, 2014). The effectiveness of the high-fidelity simulation as a pedagogical
technique was significantly better (p < 0.001) in the intervention group of CPR-related
knowledge and skills as well as retention of the acquired knowledge and skills (Aqel & Ahmad,
2014). In addition, a similar Jordanian study used an experimental, randomized controlled
design, involving pretest and post-test, and reached a similar conclusion (Tawalbeh & Tubaishat,
2014). These researchers compared 40 participants in an experimental group, who were exposed
to a PowerPoint presentation, demonstration on a static manikin, and an advanced cardiac lifesupport simulation scenario, with a control group containing 42 participants who were only
exposed to the presentation and the demonstration, but not the simulation (Tawalbeh &
Tubaishat, 2014). The results showed that while the traditional methods involving the
presentation and demonstration were effective, the simulation was, in comparison, significantly
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more effective (p < 0.001), on the nursing students’ knowledge acquisition and retention as well
as their confidence of advanced cardiac life support (Tawalbeh & Tubaishat, 2014).
Acquiring Knowledge and Skills
A number of review articles have been written on the topic of simulation and its effectiveness.
The earliest review was conducted by Solnick and Weiss (2007) and focused particularly on the
use of high-fidelity simulation in nursing education. These scholars found eight studies to review,
and based on their narrative review of the literature, they concluded that high-fidelity simulation
is effective for training students in certain skills, helping them to acquire knowledge, and
improving their decision-making skills and overall confidence in a safe manner (Solnick &
Weiss, 2007). More recently, Alshammari, Pasay-An, Indonto & Gonzales (2018), in their
quantitative cross-sectional design approach, reviewed the translation of the significance of
simulation into practice. The design used in the research was a quantitative cross-sectional one
that utilized the second- to fourth-year undergraduate nursing students. These scholars made use
of descriptive statistics to determine the level of importance and practices of simulation. Students
retained up to 75% of the knowledge they acquired of the materials they had an opportunity to
practice using. On the other hand, they retained only 10% of what they had heard when they did
not use any materials (Alshammari, Pasay-An, Indonto & Gonzales, 2018). The researchers
inferred that simulation as a dynamic learning concept helps to increase a student’s knowledge,
skills, and safety as well as to effectively track procedures that have been learned, hence
fostering a greater sense of responsibility (Alshammari, Pasay-An, Indonto & Gonzales, 2018).
Padilha, Machado, Ribeiro, Ramos, & Costa (2019) focused on evaluating the impact of virtual
clinical information on clinical reasoning, knowledge retention, satisfaction, and self-efficacy. A
randomized trial with two post-tests and a pretest was carried out among 42 Portuguese nursing
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students. The participants were split into two groups and underwent a similar lesson with similar
training and objectives, with the first experimental group using a case-based approach and
having recourse to a clinical virtual simulator scenario. The control group used the same casebased learning approach but had a low-fidelity simulator and a realistic environment. The
experimental group observed more noteworthy enhancements in knowledge after the integration
of the intervention. The reviewers reported that two months later that the use of the clinical
virtual simulator aided in greater knowledge acquisition and satisfaction in the learning process.
Additionally, the Persico & Lalor (2019) study took a qualitative approach focused on the review
of simulations. The authors analysed simulation reviews conducted between 2009 and 2015, that
dealt with high-fidelity simulation for undergraduates in nursing education. This comprehensive
study used databases and retrieved 34 reviews, only 7 of them met the study’s criteria. The
selected scholarly articles were appraised with the Program Guidelines for Critical Appraisal.
The inference was that students who had simulated experiences earned higher scores than those
who had traditional experiences. The study underlined that simulation assisted nursing students
in better understanding and synthesizing knowledge (Persico & Lalor, 2019). Notably, Orique &
Phillips (2018) carried out a randomized control trial in which the effectiveness of interventions
that are simulation-based was assessed on their ability to manage clinical deterioration. The
results demonstrated that simulation had a positive impact on the nurses’ ability to manage and
recognize clinical deterioration with knowledge and performance increasing across both twogroup post-test reviews and single pre-post test review. Yuan, Williams, Fang, and Ye (2012)
conducted a systematic review of the literature on high-fidelity simulation’s effectiveness with
regard to improving students’ skills and knowledge. These researchers included nine English and
seventeen Chinese studies in their review, including sixteen randomized controlled trials (Hao
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Bin Yuan, Williams, Fang, & Ye, 2012). Although Yuan et al. (2012) criticized the randomized
controlled trials for having low-quality methodologies, the review generally supports a view of
high-fidelity simulation as an effective pedagogical technique for improving students’ knowledge
and skills. Eyikara & Baykara (2017), in support of the effectiveness of simulation in knowledge
and skills, underlines that it is an innovative method of teaching that essentially stimulates a
series of senses among learners at the same time. The researchers emphasize that the simulation
approach gives room for students to repeatedly practice their clinical skills until proficiency is
developed completely (Eyikara & Baykara, 2017). Another systematic review by Yuan, Williams,
and Fang (2012) was based on eighteen English and six Chinese studies, this time with a focus
on the effect that high-fidelity simulation has on the confidence and competence of nursing
students. In this case, the reviewers similarly noted that there was a lack of high-quality
randomized controlled trials and that sample sizes were also inadequate. Based on their review,
Yuan et al. (2012) concluded that while qualitative studies suggest that high-fidelity simulation
has a positive effect on the confidence and competence of nursing students, better evidence is
needed before any definite conclusions can be reached in this regard. Notably, the reviews
discussed above focused exclusively on the use of high-fidelity simulations in nursing education,
so it is useful also to consider a review by Kim, Park, and Shin (2016) that investigated the
relationship between simulation effectiveness and fidelity level. Interestingly, this review
demonstrated, based on a meta-analysis of 40 studies, that the effect size of a variety of learning
outcomes were larger for high- and medium-fidelity simulations, as well as the use of
standardized patients, than in the case of low-fidelity simulations and hybrid simulations (Kim et
al., 2016). Nonetheless, simulations with various levels of fidelity were generally effective,
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leading the authors to conclude that it could be useful for nursing educators to employ various
types of simulations based on the learning outcomes (Kim et al., 2016).
Self-efficacy, Communication, Clinical Judgment, and Clinical Reasoning
In nursing education, simulations are commonly used as teaching strategies to help students
acquire and retain knowledge and skills, but simulations can also be effective in various clinical
outcomes. A study by Bambini, Washburn, and Perkins (2009) focused on the effect of clinical
simulation to teach postpartum and newborn nursing skills and and looked at the relation to
nursing students’ self-efficacy, communication, and clinical judgment skills. This American
study used an integrated, quasi-experimental, repeated measures design with a sample of 112
undergraduate nursing students, who completed pre- and post-test surveys as well as a follow-up
survey (Bambini et al., 2009). The results demonstrated that nursing students’ self-efficacy
increased significantly, as did their confidence in making various clinical assessments and their
ability to communicate educational information to patients (Bambini et al., 2009). Victor’s
(2018) focus was on the influence of simulation education towards teaching on self-efficacy. The
researchers utilized a quantitative pre- and post-design in their survey to carry out an assessment
on the influence of simulation education training among undergraduate nurses on teaching selfefficacy. The results illustrated the effectiveness of simulation education in the improvement of
self-efficacy. As a result of the simulation education, there were substantial improvements to the
total self-efficacy scores. Further, it highlighted that among nurse educators, the subscale scores
on self-efficacy were greater after participating in a simulation education workshop in
comparison to the pre-survey outcomes. Mohamed & Fashafsheh (2019) used a quizexperimental design that was carried out among 100 undergraduate nursing students in 2019 in
their first semester using high- and low-fidelity simulators. The research evaluated the impacts of
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simulation type of training on undergraduate nursing students’ self-efficacy, clinical competency,
and communication skills in practice. The students involved in the research reported significant
statistically important scores in self-efficacy, clinical competence, and communication skills
(Mohamed & Fashafsheh, 2019). Further, the study underlined that simulation-based training
was effective in the promotion of self-efficacy, communication skills, and clinical competency.
Yuan, Williams, and Man (2014) also conducted a quasi-experimental study with a single group
repeated measures design to examine the effect of high-fidelity simulation on nursing students’
clinical judgment. Their research involved 113 undergraduate nursing students in total, who were
exposed to five simulation experiences in a 36-hour period (Yuan et al., 2014). The students
reported improved theoretical knowledge and ability to identify and respond in an effective
manner to various unforeseen occurrences (Yuan et al., 2014). Furthermore, the tutors who
assessed the students’ clinical judgment found that the students generally improved over the
course of the five simulation experiences, a finding, which further demonstrated the effectiveness
of simulation-based learning (Yuan et al., 2014). A third quasi-experimental study focused on the
effect of high-fidelity simulation on clinical reasoning, as one core nursing competency, as well
as problem solving and self-efficacy of academic learning (Lee, Lee, Lee, & Bae, 2016). This
study involved a sample of 49 senior students attending a South Korean nursing college, of
whom 23 took a clinical reasoning course that used simulation as a pedagogical technique (i.e.,
the intervention group), and 26 of whom (i.e., control group) took a course that did not include a
simulation component (Lee et al., 2016). The intervention involved the simulation of a clinical
scenario in a virtual clinical situation, where the students took turns implementing or observing
and responding to the scenarios in groups (Lee et al., 2016). The results showed that the
experimental group experienced greater improvements in their nursing core competencies as
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compared to the control group, as well as higher scores regarding problem-solving skills and
academic self-efficacy. Thus, a number of quasi-experimental studies have been conducted that
help confirm the effectiveness of simulation as a pedagogical strategy that supports learning
outcomes.
In addition to the quasi-experimental studies discussed above, other research has further
investigated the effectiveness of simulation as a pedagogical strategy. In Northern Ireland, a
sample of 90 third-year undergraduate nursing students was exposed to three clinical scenarios
that made use of a high-fidelity patient simulator (Traynor, Gallagher, Martin, & Smyth, 2010).
Analysis of the quantitative data collected from the participants showed that the majority of them
found that the simulator was a useful learning experience that helped them improve their
organizational skills and provided an opportunity to test their diagnostic and clinical judgement
skills in a safe manner, as well as making them feel more confident in their skills (Traynor et al.,
2010). Qualitative data collected as part of this study revealed five key themes: the simulation
was, positively, very realistic; offered an opportunity to engage in active learning and was better
than reading a textbook; gave the students an opportunity to work on a hypothetical clinical case
independently, for perhaps the first time without a mentor or instructor supervising; the
simulations helped the students to better understand how their nursing theory relates to practice;
and the students appreciated how the simulation allowed them to learn from mistakes without
risking harming a real patient (Traynor et al., 2010). Interestingly, Ashley and Stamp (2014)
conducted qualitative research involving 104 nursing students who participated in a 15- to 20minute simulation that was videotaped, so that the students could then review their simulation
performance with a researcher, and this study also found five themes that the students
highlighted as important. These themes share some similarities with those identified by Traynor
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et al. (2010) as well as having some differences. Specifically, the themes included how
simulation helped the students to think more like a nurse, including by thinking about what they
should do before they became engaged in the scenario. It helped them to develop their
assessment skills, including figuring out which questions to ask; it helped the students in general
to better know where to look for answers that might aid in a diagnosis; it also helped the students
in terms of developing their communication skills; and finally it helped them by providing an
opportunity to practice reflective thinking (Ashley & Stamp, 2014). Thus, through the research
conducted by Traynor et al. (2010) and Ashley and Stamp (2014), it is evident that nursing
students find experiences with simulation to be beneficial in a wide variety of ways.
Critical Thinking
Another skill set that simulation has been shown to effectively develop in nursing students is
critical-thinking skills. One quantitative study conducted by Sullivan-Mann, Perron, and Fellner
(2009) used an experimental design whereby 53 students enrolled in an American associate
degree program in nursing, who were taking a medical-surgical course, were exposed to either
two simulation scenarios (control group) or five simulation scenarios (experimental group). As
Sullivan-Mann et al. (2009) hypothesized, the experimental group showed a significantly greater
increase in critical thinking skills upon evaluation. Research by Shin, Ma, Park, Ji, and Kim
(2015) enrolled a sample of 237 undergraduate nursing students from three different South
Korean universities, all of whom were part of a pediatric practicum. Simulation courseware
incorporated high-fidelity simulators as well as standardized patients (Shin et al., 2015). Using
Yoon’s Critical Thinking Disposition tool for measurement purposes showed significant
improvements in students’ critical thinking skills after three exposures (Shin et al., 2015). A third
study conducted by Burns, O’Donnell, and Artman (2010) investigated the effectiveness of using
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high-fidelity simulation to teach undergraduate nursing students problem-solving, critical
thinking, and communication skills. Burns et al. (2010) used a sample of 114 first-year nursing
students in this quantitative study that followed a pre- and post-test design. The results of this
research demonstrated that the nursing students experienced significant improvement, including
their critical thinking and problem-solving skills, general nursing knowledge, confidence, and
communication skills (Burns et al., 2010). Lancia et al., (2019) analysed the effectiveness of
high-fidelity patient simulation based on clinical condition scenarios that are life-threatening on
both postgraduate and undergraduate nursing students. The researchers made use of a metaanalysis and a systematic review that was carried out based upon the Cochrane Handbook for
Systematic Reviews of Interventions (Lancia et al., 2019). The results underlined that highfidelity patient simulation can be regarded as a key teaching method that can play a part in
building nursing competence, particularly in critical care. Thus, it is evident that simulation can
be used as a pedagogical strategy to teach far more than knowledge and skills.
Self-confidence and Anxiety
Although improvement in knowledge and skills, including clinical judgement and criticalthinking skills, is a key objective of simulation activities in nursing education, many researchers
have not focused exclusively on these outcomes and have further examined the effect of nursing
students’ exposure to simulation in terms of its impact on other outcomes. In response to reports
that many nursing students experience anxiety prior to entering clinical settings, Khalaila (2014)
conducted a descriptive quantitative study in Israel, involving 61 second-year undergraduate
nursing students, to investigate the effectiveness of simulations in terms of their ability to help
reduce anxiety, improve self-confidence and caring ability, and the students’ satisfaction with the
simulations, as well as variables that might predict or mediate the students’ caring efficacy. The
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students were tested prior to simulation exposure; they were then exposed to simulations over a
period of four months, and they were then tested after their first clinical practice in a hospital
setting was completed (Khalaila, 2014). The results of this research demonstrated that simulation
helped to reduce anxiety, while increasing self-confidence and caring ability, and a reduction in
anxiety was further associated with satisfaction with the simulation-based learning experience
(Khalaila, 2014). According to Saied (2017) in a study on the influence of simulation on
pediatric students’ nursing self-efficacy, knowledge, confidence, and satisfaction, the inference
was that the students’ confidence went up after undergoing the simulated experience.
Furthermore, the findings highlighted wide-ranging agreement that simulation was a productive
learning approach and that it also played a significant role in confidence building. The objective
of a Saudi Arabian study was to assess novice students’ perceptions of both self-confidence and
satisfaction (Alammary, 2017). The researchers also sought to determine if there exists a
correlation between a self-confidence learning scale and the participant’s demographic features.
The approach used was a descriptive quantitative study, and it was carried out in the recruitment
of Saudi participants through the use of the Saudi Arabian Cultural Mission. The scholars made
use of a survey, and it involved the Student Self-Confidence and Satisfaction Learning Tool.
Seventy-six Saudi Arabian undergraduate nursing students participated. The inference from this
research underlined that self-confidence and satisfaction came out with a high mean-score, and
this is an indication of the high self-confidence that the undergraduate nursing students exhibited
with the high-fidelity simulation (Alammary, 2017). Another quasi-experimental design that was
important in appraising the literature on the effectiveness of HPSM in undergraduate nursing was
by D’Souza and colleagues (2017). The scholarly paper focused on evaluating the effectiveness
of simulation among students in the critical nursing care. A single and quasi-experimental design
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was employed to carry out a comparison of simulation to high-fidelity simulation and videos.
The results highlighted that active learning, high expectations, and diverse learning ways were
notably greater for confidence and satisfaction among undergraduate students learning with use
of simulation in comparison to videos (D’Souza, Venkatesaperumal, Chavez, Parahoo & Jacob,
2017). Therefore, it is noteworthy that self-confidence improved among undergraduate nursing
students who underwent high-fidelity simulation.
Replacing Clinical Hours
While simulation might offer a more effective pedagogical method than lectures, it is also
arguable that it could be used to replace some clinical experiences to improve the learning
outcomes of nursing students. Curl and colleagues (2016) conducted a quasi-experimental study
in which they replaced half of the clinical experiences that nursing students were traditionally
exposed to with high-fidelity simulations. This American study involved students from three
associate-degree nursing programs, including 59 who were exposed to the intervention as well as
65 who engaged exclusively in traditional clinical experiences (Curl et al., 2016). The
intervention group was exposed to one hour of simulation for every two hours of clinical time
experienced by the control group. The intervention, in which simulation replaced half of the
nursing students’ clinical experiences, led to significantly higher knowledge scores as compared
to exposure to clinical experiences exclusively. Thus, in addition to being more effective than
traditional teaching methods, when integrated with clinical experience, simulation has also been
shown to be offer benefits beyond clinical experience alone.

31

However, it is notable that other research has found that replacing clinical hours with
simulation experiences can result in comparable but not better educational outcomes. Hayden
and colleagues (2014b) report that the National Council of State Boards of Nursing (NCSBN)
National Simulation Study had nursing students from 10 different programs randomly assigned
to a control group, where they were exposed to traditional clinical experiences, or groups where
25% or 50% of their traditional clinical hours were replaced with simulation experiences. Results
at the end of the students’ nursing programs showed no statistically significant differences
between the groups in terms of clinical competency, comprehensive nursing knowledge, or
passing rates for the National Council Licensure Examination (Hayden et al., 2014b). Further
assessments during the first six months after the nursing students had entered clinical practice
found that there were no statistically significant differences between the groups in terms of how
managers rated clinical competency and preparedness to practice (Hayden et al., 2014b). These
results suggest that up to 50% of clinical hours can be replaced with simulation experiences
without negatively impacting educational outcomes. Harder (2015) has used these results as part
of her argument for why clinical hours should be replaced with more simulation experiences in
nursing education. It is also worthwhile to indicate that first study in Canada to replace clinical
hours with simulation found that students with simulation experienced statistically significantly
fewer errors or near misses in practice (Sears, Goldsworthy & Goodman, 2010).
Advantages and Limitations of the Use of Clinical Simulation
While various studies and review articles described above make a strong case for the overall
effectiveness of simulation as a pedagogical strategy useful in nursing education, it is also
worthwhile to consider what aspects of simulation are advantageous and help support this
general effectiveness. Issenberg, McGaghie, Petrusa, Lee Gordon, and Scales (2005) reviewed a
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total of 109 studies concerning the use of high-fidelity medical simulations and discovered that
the feedback received over the course of engaging with a simulation is likely the most
advantageous feature of this pedagogical strategy. Other key advantages that the authors note
include the ways in which simulations allow for repeated practice of skills, enable the integration
of the standard curriculum, offer learning opportunities at various levels of difficulty, offer a
variety of learning strategies, can expose students to a variety of possible clinical situations, are
conducted in a controlled and safe environment, offer a learning opportunity that can be highly
individualized, and help students to achieve clearly defined outcomes (Issenberg et al., 2005).
There are many advantages that make high-fidelity simulations effective in helping students
achieve a variety of learning outcomes (Issenberg et al., 2005).
Notably, while simulations offer a variety of advantages that support their effectiveness, they
also have their limitations. One of the main limitations of simulation manikins is the cost, as
high-fidelity manikins (computerized and highly life-like) are the most expensive to purchase
and keep updated, which discourages many educational institutions from purchasing them
(Nehring & Lashley, 2009). One high-fidelity manikin, named iSTAN, which was created by
Medical Education Technologies Inc., costs approximately $70,000 USD as of 2007, while it
would cost a further $30,000 USD for the curriculum accompanying the manikin (Schiavenato,
2009). The high-fidelity human patient manikins usually cost between $30,000 and
$40,000 USD, which is a large investment (Schiavenato, 2009). An integrative review of the
relevant scholarly literature on simulation in nursing education, conducted by Al-Ghareeb and
Cooper (2016), found further disadvantages and barriers that might affect, in particular, nursing
educators using high-fidelity patient simulation manikins. The 10 barriers discovered through a
review of 21 studies included the considerable amount of time required to familiarize with the
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technology to be able to use it, the time it takes to write and then implement scenarios that are
relatively realistic, a lack of training regarding how to use the simulations and a lack of human
resources to support the use of simulation, the workload of maintaining the manikins, a general
fear of technology, and the additional workload that the simulations could entail for nursing
educators (Al-Ghareeb & Cooper, 2016). Additionally, the BSN curriculum in SA follows an
approach that is laddered where the competencies are more extensively challenging as
undergraduate nursing students advance from year one to year four of the program. Thus,
numerous studies have shown that the most perceived Saudi Arabian challenges for nursing
students are the failure to translate theory into practice and also the strain in planning patient care
(Aboshaiqah et al., 2018).
The use of clinical simulation is an effective way to improve nursing core competencies of
undergraduate nursing students. In particular, clinical simulations can help nursing students to
develop their communication and critical-thinking skills and to improve their senses of selfconfidence and self-efficacy. Generally, simulations are regarded as excellent learning
experiences to aid students in acquiring skills and knowledge. Simulations could also replace
some clinical hours to improve learning outcomes. Although using clinical simulations involves
some barriers in terms of integration, key facilitators can play an important role in enhancing the
uptake of such a strategy, which can lead to improved pedagogical approaches and learning
outcomes. Notably, the disadvantages of clinical simulations are mainly related to the challenges
involved in implementing these simulations, while the advantages are mainly related to
pedagogy and outcomes. In other words, providing clinical simulation experiences to students
might be relatively expensive and involve more effort on the part of teachers, but as a result, the
students will gain significant advantages on terms of their education.
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The Global Use of Clinical Simulation in Nursing Education
While clinical simulation use in undergraduate nursing courses continues to increase, it is
significant to understand the prevalence of this teaching approach in nursing education and how
it is utilized. The publications related to this strategy have been increased considerably in the last
decade. Hoverer, there are few publications that report of clinical simulation use in nursing
education in certain contexts.
The first four studies took place in the United States and focused on the use of simulation in
nursing education. Katz, Peifer, and Armstrong (2010) conducted an exploratory descriptive
study specifically collecting data concerning the use (or lack of use) of patient simulation in
undergraduate nursing education at schools that were accredited by the National League for
Nursing. The data were collected using a survey, and the response rate was 37.3%, as 78 schools
out of a potential 241 provided data (Katz et al., 2010). The objective was to determine the
prevalence of simulation’s use and how it was being used (for example, if it was being used to
replace clinical hours and if it was being used to evaluate students’ performance or competency)
(Katz et al., 2010). The researchers also included a survey question to ask whether respondents
felt that students were being tested in terms of their critical-thinking skills through the use of
simulation, but it is not clear why they ask about the respondents’ perceptions of this learning
outcome without asking about various other outcomes associated with simulation (including
knowledge and skills development but also improved self-efficacy, confidence, communication
skills, etc.) (Katz et al., 2010). Seventy-eight percent of the responding schools used patient
simulation in clinical nursing courses, and 31% of schools reported using high-fidelity scenarios
in about half of their clinical courses (Katz et al., 2010). However, the use of simulation to
replace clinical hours is still controversial (Katz et al., 2010).
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Hayden (2010) similarly reports on research that examined the use of simulation in nursing
education in the United States. The data that she analysed was collected through a survey
conducted by the NCSBN. A total of 1060 prelicensure nursing programs participated in this
study, 62% of the total 1729 programs sampled (Hayden, 2010). As compared to the survey used
by Katz et al. (2010), the one used by the National Council of State Boards of Nursing was more
in-depth, asking about the use of different types of simulations (high-fidelity, medium-fidelity,
and task trainer), the types of programs they were used within (associate, baccalaureate, diploma,
or prelicensure), the particular kinds of courses they were used in (health assessment, obstetric
nursing, pediatric nursing, mental health nursing, etc.), the learning opportunities that they were
used to offer students, and also the barriers that prevent simulations from being used to a greater
extent in nursing education (Hayden, 2010). High-fidelity simulation was primarily used in
medical/surgical nursing courses and advanced medical/surgical nursing, and the main learning
opportunity provided was to allow students to practice routine assessments (Hayden, 2010).
Overall, the main barrier to the increased use of simulation in nursing education was a lack of
properly trained faculty, followed by an insufficient number of staff to run the simulations and
supervise students (Hayden, 2010).
A third study concerning the use of HPSM in associate degree nursing curricula examined these
programs within a western state of the United States, using an online survey to collect data
(Adamson, 2010). This research involved two phases, including an initial survey about the use of
simulation and the available relevant resources at the respondent’s institution, followed by a
second phase asking more about the responding nurse educator’s background, their experience of
coming to use simulation as a pedagogical technique in particular, and their perceptions
regarding barriers and facilitators to the use of simulation in nursing education (Adamson, 2010).
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A total of 11 of the 27 associate degree programs had deans or directors who agreed to cooperate
with the study, but of the 76 faculty members at these institutions, only 24 (31.6%) completed
the survey (Adamson, 2010). A variety of interesting findings was established based on the data,
such as the various amounts of money that institutions had spent on patient simulation, which
ranged from $51,000 to $300,000 USD (Adamson, 2010). Another key finding was that while a
lack of time, support, and proper equipment created barriers to using simulation, the respondents
suggested that more training, greater individual motivation, and support from peers as well as
better facilities and simulation equipment would help facilitate using simulation more in nursing
education (Adamson, 2010).
Taking a more unique approach, Nehring (2008) conducted research throughout the United
States and Puerto Rico to determine how high-fidelity patient simulation was being used in
nursing education in terms of whether the use of this pedagogical technique was being
substituted for clinical time according to local regulations. Nehring (2008) similarly used a
survey to collect data from the boards of nursing in the various states, asking about how
regulations have been changed to allow for simulations to be used in place of clinical time, or if
regulations were not changed, if schools were permitted to nonetheless use simulations in place
of a certain percentage of clinical time. A total of 44 states responded plus the District of
Columbia and Puerto Rico, for an 88.5% response rate (Nehring, 2008). The results showed that
only five states and Puerto Rico had thus far changed their regulations, and only Florida had
provided a specific percentage of clinical time that could be replaced with the use of simulations,
but a further 16 states allowed schools to also use simulations instead of a portion of clinical
time, while another 17 states are prepared to change their regulations in this regard in the future
(Nehring, 2008).
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Similar research has also been conducted in Australia in two studies using survey method for
data collection; Arthur, Kable, and Levett-Jones (2011) examined the use of HPSMs as well as
information communication technology (ICT) in Australian schools that teach nursing. This
cross-sectional survey collected data from a total of 24 schools with between 170 and 5100
nursing students and between one and five campuses in operation (Arthur et al., 2011). The
schools also differed significantly in terms of their clinical laboratory sizes, as they varied in size
from 4 to 30 beds, while class sizes within the laboratories ranged between 12 and 30 students
(Arthur et al., 2011). The survey asked respondents about the types of simulations that were
being used, its appropriateness for replacing clinical time, the specific learning objectives that it
was being used to achieve, the responsibilities of the various members of the academic staff
including faculty, and the sorts of pedagogical principles that were underlying the use of the
simulations (Arthur et al., 2011). Part task trainers were most commonly used, followed by lowfidelity, medium-fidelity, and finally high-fidelity manikins (Arthur et al., 2011). Interestingly,
considering the results of the research conducted by Nehring (2008), only 9% of respondents felt
that simulations should be used as a substitute for clinical hours (Arthur et al., 2011). Learning
objectives that the simulations were used to achieve included therapeutic communication skills,
patient assessment, knowledge acquisition, and clinical reasoning (Arthur et al., 2011).
Importantly, this survey found that many of the simulation characteristics noted by Jeffries in her
2007 framework were mentioned by respondents (Arthur et al., 2011).
The other study surveyed the use of HPSMs in Australia’s schools of nursing (McGarry, Cashin
& Fowler, 2014). A total of 14 out of 38 (36.8%) Australian schools of nursing responded to
questions asking if the school was using human patient simulations or if it was considering using
this pedagogical technique; what simulations were being used for, including whether they were
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replacing clinical hours; and perceptions of the simulations in terms of their usefulness for
testing critical-thinking skills (McGarry et al., 2014). Interestingly, the researchers compared
their results to those of the American study conducted by Katz et al. (2010), discussed above
(McGarry et al., 2014). One interesting finding of this study was that a relatively small number
(8%) of Australian schools of nursing responded that they did not use simulation manikins and
were not planning on adopting this pedagogical technique (McGarry et al., 2014). Another
important finding was that there was an absence of learning theories being used to support the
use of the simulations as a pedagogical technique.
In Canada in 2006, the Canadian Association of Schools of Nursing (CASN) commissioned a
web-based survey on simulation use across Canada. The survey included all schools of nursing,
medical schools, and education providers for the allied health professionals. The purpose of this
survey was to identify the type and level of simulated learning resources and experiences used
for professional health care education. It is also used to explore the possibilities for simulation to
provide alternatives to traditional clinical experience, cost effectiveness, and possibilities for
multi-professional collaboration (Garrett, Van der Wal, Tench, & Fretier, 2007).
The response rate was 36%, with 71 representatives of institutions responding, with 64 having
useable data. Participants were asked whether they used or intended to use simulations in their
training programs. Of the 12 who did not currently use simulation, all of them indicated they
would be within the next two years (Garrett, Van der Wal, Tench, & Fretier, 2007). Seventy
percent of respondents stated they used simulation learning as an augmentation to clinical
learning experience; 17 out of 64 programs indicated that simulation was used as a formal
requirement in their curriculum. Nursing and respiratory-therapy programs used the highest
number of mean hours of simulation, while physiotherapy programs used the lowest. Access to
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simulation technology was an issue due to cost or lack of access to appropriate devices; and there
was increasing interest in using simulation for interprofessional training. Furthermore, the use of
simulation to replace clinical hours was still controversial, as the majority felt this was
inappropriate (Garrett,Van der Wal, Tench, & Fretier, 2007).
In summary, it is evident that multiple efforts have been made to examine the status of simulation
in various countries, and particularly in the United States, Australia, and Canada. Researchers
have primarily used surveys (often online) to collect data. Survey questions have ranged from
those asking about the prevalence of simulation use, to more detailed inquiries concerning where
simulations are used in nursing curricula, what learning objectives they are used to achieve, the
barriers and facilitators to their use, other perceptions of their use from educators, the
institutional costs and spending related to simulation use, and the use of learning theories to
underpin the use of simulations in nursing education. It is evident from the literature that asking
such a wide range of questions can allow researchers to develop quite a clear picture of the status
of simulation in nursing education in a particular country.
To achieve the aim of this research study, there were three phases. The first phase described in
the next chapter is a scoping review to identify and assess adult learning theories of those best
suited to nursing education employing clinical simulation. The second phase, the pretest of the
survey, and the third phase, the full-scale survey, are described in Chapter 4. This chapter
explores the use of simulation in undergraduate nursing education involving the full-scale survey
using the pretested instrument to collect primary data in the Saudi Arabian context.
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Chapter 3
Learning Theories for Use with Human Patient Simulation Manikins for Undergraduate
Nursing Education: A Scoping Review
Abstract
This scoping review details the peer-reviewed literature of the use of learning theories in clinical
simulation in undergraduate nursing education. Specifically, the review seeks to answer the
question: what learning theories are best suited for use in human patient simulation manikin
teaching and learning in undergraduate nursing education? A comprehensive search of the
existing literature revealed 23 articles that discuss the use of learning theories and clinical
simulations in the context of nursing education. These are categorized according to the major
learning theories described in this review, which include behaviourism, cognitivism,
constructivism, social cognitivism, and experiential learning theory. The results showed the
majority focused on constructivism (n=10) and experiential learning theory (n=9), while social
cognitivism was discussed in four articles, and behaviourism and cognitivism in two articles
each. Notably, some authors discussed multiple learning theories. Findings suggest there is a lack
of empirical research on clinical simulations in nursing education that include educational
theories, given that the majority are descriptive or opinion pieces. We concluded that no single
theory has been identified as the best option for supporting learning with the use of clinical
simulation in undergraduate nursing education. Recommendations are made of how each
learning theory might be effectively applied to simulation experiences, or how a combination of
theories might be applied to the three distinct simulation steps involved. It is further concluded
that more primary research should be conducted to assess the benefit that students gain when
clinical simulation teaching and learning is underpinned by learning theory.
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Introduction
HPSMs have been introduced as an adjunct method in undergraduate nursing education.
Manikin-based simulation education potentially offers nursing students a planned experience that
provides specific goals, methods, and objectives for teaching and learning outcomes. HPSMs are
computer-controlled manikins that simulate interactions with students in a controlled clinical
setting (Parker & Myrick, 2009). HPSMs can realistically respond to interventions, including
medication administration and oxygen therapy. The instructor has ultimate control of the HPSMs
and is able to guide the scenarios (such as a cardiac arrest). The HPSMs provide realistic,
human-like learning sessions, and the advanced units can speak, breathe, and sweat (Parker &
Myrick, 2009). For this reason, HPSMs can facilitate high-fidelity simulations that involve more
complex scenarios and greater realism as compared to low- and medium-fidelity simulations
(Jeffries, 2014).
As with all types of clinical simulation, the recommended process for using HPSMs includes
three major steps: (1) pre-simulation; (2) participation; and (3) debriefing (Cooper, 2015;
Luctkar-Flude, 2020). The pre-simulation phase consists of two distinct components: preparation
and briefing (Oermann et al., 2018; Tyerman et al., 2019). Pre-simulation preparation is content
provided to participants at any time previous to participation in a simulation scenario. Briefing,
also referred to as “pre-briefing,” is an activity that comes immediately before participation in a
simulation scenario. Pre-simulation preparation activities can include lectures, assigned readings,
and role-modelling videos, while briefing or pre-briefing activities can include orientation,
planning, and watching other students engage with the simulation and their subsequent
debriefing (McDermott, 2016, 2020; Tyerman et al., 2019). Students are first introduced, during
the pre-simulation step, to the HPSMs and given an orientation to the physical space and, if used
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in their specific program, the recordings used in the feedback process (Cooper, 2015). A
systematic review conducted by Tyerman and colleagues (2019) notes that students often
approach simulation experiences with considerable feelings of stress and anxiety, which can
negatively impact performance and learning. However, anxiety is reduced when students are
adequately oriented to the simulation and setting, which promotes their ability to engage and
learn (Tyerman et al., 2019). Other strategies to promote psychological safety are also
incorporated into the pre-brief, such as clearly defining objectives and expectations for the
learners, including the ability to make a mistake without consequences (Turner & Harder, 2018).
According to Husebo et al. (2012), pre-simulation briefing should not only provide background
on the scenario, including roles and tasks, in addition to providing simulation instructions, but it
is also important that during pre-briefing the relationship between the simulation and the actual
clinical circumstance should be discussed. Notably, Tyerman et al. (2019) suggest that presimulation activities be designed to support learners with different levels of clinical and
simulation experience.
During the second step, participation, students are asked to suspend their disbelief while they
become immersed in the simulated session and interact with the HPSMs as if it is a living,
breathing patient (Cooper, 2015). Through these simulations, nursing students practice the
following skills: communication, assessment, diagnosis, treatment, and teamwork (Cooper, 2015;
Jeffries, 2014; Jeffries, 2016). Notably, the simulation experience offers a dynamic way to learn
that other, more conventional teaching methods are generally unable to provide (Cooper, 2015).
While students are engaged in a high-fidelity simulation, it has been suggested that they may
even experience some of the stress that is often involved in real-life situations (Cooper, 2015;
Jeffries 2016).
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During the third step, students debrief about what they learned from the simulation experience
(Cooper, 2015). The debriefing is a formal activity that follows the simulation activity; at this
time, students collaborate and reflect on their experience (Lioce et al., 2020). This provides an
opportunity to integrate new knowledge and to deepen their understanding of previous
knowledge, skills, and abilities, as students reflect on what they knew previously versus what
they learned through the simulation experience (Cooper, 2015; Jeffries, 2016). Notably, from the
constructivist perspective, the debriefing step is the most important pedagogically, as the
integration of novel learning into prior knowledge is key to improving understanding, which is
the basis of continuous learning (Cooper, 2015; Dreifuerst, 2009).
There are many classic teaching and learning theories that provide the theoretical basis of most
educational texts (Oermann, 2015). These theories explain how individuals acquire, organize,
and deploy skills and knowledge. Notably, the INACSL, in its standards for best practices
regarding simulation design, includes as its third criterion that simulations should be designed
based on a particular theory (INACSL Standards Committee, 2016). The application of learning
theories to guide the design of clinical scenarios, including manikin-based simulations, may
increase learning-centred opportunities for students to gain self-confidence, knowledge, and
skills. However, which learning theories explain and support how students learn from HPSMs
experiences is not explicitly described in the literature.
The aim of this paper is to present a scoping review of peer-reviewed literature of learning
theories associated with the use of HPSMs. The review’s research question is what learning
theories are best suited for use with HPSMs for teaching and learning in undergraduate nursing
education?
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Scoping reviews are being employed increasingly in the academic fields of nursing and nurse
education (Davis, Drey, & Gould, 2009) because they offer a map of the literature within a
certain field of a specific topic. Rather than evaluating the effectiveness of one intervention used
to treat a specific problem, as systematic reviews tend to do, a scoping review takes a more
general approach, examining how broadly and in what depth a matter has been investigated
(Grant et al., 2016). Scoping reviews also differ from systematic reviews, as they do not evaluate
the quality of the research under review (Grant et al., 2016).
The methods for conducting scoping reviews have been refined in recent years. Cacchione
(2016) recently found, reviewing scoping reviews that were conducted between 1999 and 2012,
that the great majority of the scoping reviews (i.e., 70%) were published between 2009 and 2012.
Notably, as is common with new concepts and methods, a variety of terms are still used to
represent scoping reviews, including scoping studies, scoping projects, scoping exercises, and
literature mapping or evidence mapping, among others (Cacchione, 2016). While there are a
variety of terms used and there is still no universal definition of what exactly constitutes a
scoping review, it is generally agreed upon that they offer an examination of the range and depth
of research that has been conducted within a certain field or on a particular subject (Cacchione,
2016). Subsequently, scoping reviews are useful for summarizing (or mapping) relevant
literature as well as pointing out gaps in the existing research (Cacchione, 2016). Two of the
main scholars behind advances in the scoping review methodology, Arksey and O’Malley
(2005), have clarified that there are four key reasons for conducting a scoping review: 1) to
examine the breadth and depth of research in a particular area, 2) to determine if a systematic
review is necessary, 3) to summarize and disseminate study findings, and 4) to identify potential
gaps in the research. Therefore, considering the goals of determining how learning theories are
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used within clinical simulation in nursing education and the best theory to use in this regard, a
scoping review is arguably the appropriate choice.
This scoping review follows the JBI methodology. JBI scoping reviews are similar to systematic
reviews, as they both clearly explain the strategy used to search the peer-reviewed literature, and
they both use standardized forms for data extraction (The Joanna Briggs Institute Reviewer’s
Manual, 2019). However, unlike systematic reviews, JBI scoping reviews do not require a
mandatory appraisal of the risk of bias, nor do they synthesize and summarize findings from
individual studies (The Joanna Briggs Institute Reviewer’s Manual, 2019). Thus, the JBI
approach to scoping reviews brings some of the rigor of a systematic review to the generally
broader approach of a scoping review.
The paper begins with an overview of prevalent learning theories, followed by an outline of the
search strategy of this scoping review. Next, the 23 articles that discuss one or more learning
theories that were used to conceptualize the use of HPSMs in the context of nursing education
are reviewed. After reviewing the articles, general themes emerging from the literature are
considered.
Prevailing Learning Theories
Learning theories provide a basis for understanding how students learn and are a means of
explaining, defining, assessing, and predicting learning. In this sense, a theory lets us make more
informed decisions about the design, production, and delivery of learning encounters. The
learning theories of behaviourism, cognitivism, constructivism, social cognitive learning, and
experiential learning theory are frequently considered as a foundation for simulation-based
teaching and learning (Arwood & Kaakinen, 2009; Harris, Eccles, Ward, & Whyte, 2013;
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Kaakinen & Arwood, 2009). The fundamentals of these learning theories and their basic
assumptions related to learning are described briefly.
Behaviourism
Behaviourism was originally theorized in the early 20th century by Edward Thorndike and John
B. Watson in the field of psychology and is based on the principle of stimulus and response
(Bates, 2019). Many competency-based curricula and training programs are based on
behavioural theory, which purports that an environmental stimulus leads to a change in behaviour
(Burke & Mancuso, 2012; Fay, Johnson, & Selz, 2006). This is a theory that views students as
uninvolved, where they are somewhat lacking in agency and simply react to ecological or
environmental motivators. Teaching and learning is an educator-led activity that assumes the
instructor is in control of the work that needs to be done, how it will be done, what evidence of
behavioural change needs to be demonstrated and promotes standard learning outcomes. It has
been further argued that behaviourism lacks efficacy as it is commonly applied in circumstances
where participants are at a lower level of ability or when information is lacking. The shift to
more cognitive learning theories supplanted behaviourism (Burke & Mancuso, 2012; Kaakinen
& Arwood, 2009; Waldner & Olson, 2007).
Cognitivism
Cognitive theory, first inspired by German Gestalt psychologists, grew out of dissatisfaction with
the behaviourist approach in the 1950s, which its critics felt was too focused on achieving a
particular outcome rather than maximizing the potential of the individual (Aliakbari et al., 2015;
Schunk, 2016). Cognitivism is centred on the learner’s internal mental activities. It is concerned
with perception and the processing of information, as it is critical to think about how individuals
truly learn; mental activities (e.g., thinking, knowing, retaining, and critical thinking) are
55

engaged in that theory to make information (Arwood & Kaakinen, 2009; Kaakinen & Arwood,
2009; Waldner & Olson, 2007). Cognitivism is based on the principles that information is
actively processed within the person’s mind and that behaviour modification (including learning)
occurs by searching for the relationship between the different pieces of information that exist.
The basic premise is that learning is a mechanism by which the relevant information is gathered
until a complete picture begins to form.
Critics of the cognitive approach claim that the emphasis is too much on experiences with
personal development rather than on learning outcomes and that not all individuals are able or
willing to spend a great deal of time working on processing information (Arwood & Kaakinen,
2009; Fay et al., 2006; Kaakinen & Arwood, 2009; Waldner & Olson, 2007).
Constructivism
From a constructivist perspective, which was initially proposed by the work of Jean Piaget and
Lev Vygotsky, learning is understood as a process of constructing new knowledge based on what
you already know (Schunk, 2016). It emphasizes the engagement in the learning and
development of skills and knowledge between individuals and circumstances. One key
assumption of constructivism is that people are active learners and grow their own knowledge. In
addition, a central assumption of constructivism is that educators should not use a traditional
method of delivering instruction; rather, they should create situations where learners become
more active with the content by manipulating materials and interacting socially (Schunk, 2016).
Constructivists claim that information does not simply enter a student’s mind but that the student
processes information by planning, evaluating, and building up their very own learning systems.
Subsequently, the student is a powerful beneficiary and handler of information. Cognitive
processing, expectations, values, as well as perceptions of self and others are concepts that
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reflect the idea of constructivism (Kaakinen & Arwood, 2009; Parker & Myrick, 2009).
Education specialists contend that learning is a unique process of developing information rather
than achieving information and, as such, that knowledge is formed based on students’ practices
and associations (Schunk, 2016).
Social Cognitive
Led by Albert Bandura as a challenge to behaviourism, social cognitive theory evolved in the late
20th century and makes assumptions about learning and performance of behaviours (Schunk,
2016). There are five core principles of social cognitive theory: people learn by watching others;
learning is an internal process that may or may not lead to a change in actions; individuals and
their environment influence each other; actions are oriented toward specific goals; and behaviour
is progressively self-regulated (Schunk, 2016). These principles highlight the reciprocal
interactions between person, behaviours, and environments; how learning occurs; and the
difference between learning and performance. Social cognitive theory emphasizes learning in a
social environment, thus individuals gain knowledge, rules, skills, strategies, values, and attitude
through observing others. Individuals learn about useful behaviours from their models, about the
consequences of these behaviours, and how to act according to convictions about their
capabilities and expected outcomes (Burke & Mancuso, 2012; Kaakinen & Arwood, 2009).
Experiential Learning
Experiential learning theory was initially developed by John Dewey in the early 20th century and
was further developed, among others, by David Kolb in the late 20th century. Experiential
learning theory theorizes that learning happens through a learner’s engagement with experience,
their reflection on what occurred, and their subsequent development of new meanings by adding
to or changing their prior knowledge (Jeffries, 2014). This theory has influenced adult education
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by making instructors responsible for constructing, facilitating access to, and organizing
experiences to facilitate learning. This theory is based on taking action and approaching the
behaviour in consideration of the available equipment and from the student’s point of view; this
takes a student through a reflexive procedure, enabling global associations with learning
(Kaakinen & Arwood, 2009). This theory enables students to observe their environment,
assemble data, and build up information. Its application in medical education is relevant because
it focuses on developing and practising skills in a specific context (Chmil, Turk, Adamson, &
Larew, 2015).
Summary
In summary, each of the learning theories has its particular emphasis and might be used to
support simulation-based learning in certain regards. While behaviourism is relatively
straightforward in terms of how the focus is on helping a student to master a specific skill devoid
of context, experiential learning theory is much more focused on the context in which such skills
might be used and how that impacts practice. Social cognitive theory also considers context,
specifically focusing on social context, in terms of how learning is situated. Social cognitivism
shares with regular cognitivism an emphasis on learner involvement in their own learning
process. Meanwhile, constructivism also sees learners heavily involved in their own learning, but
the emphasis is on their building on prior knowledge, rather than setting goals and being
forward-thinking as social cognitive theory requires. Thus, while there is considerable overlap
between theories in certain regards, they individually offer a range of unique insights that can be
applied to simulation-based learning experiences. The basic assumptions of each learning theory
are summarized in Table 3.

58

Table 3
Learning Theory Basic Assumptions

Behaviourism
•
•
•
•
•

An educator-led activity that assumes that the educator is in control of what needs to be
done
Learning requires the educator to stimulate the learners by reward or punishment
Learning is manifested by a change in behaviour and immediate feedback
Intelligence is a function of the number of connections learned. These connections
become strengthened with practice (repetition) and weakened when practice is
discontinued
Focuses on achieving specific outcomes and not developing the individual’s potential
Cognitivism

•
•
•
•
•

Learning involves the creation of mental representations or associations that are not
necessarily reflected in behavioural changes
Learning involves internal mental activities, such as knowing, retaining, and critical
thinking (problem-based learning)
Learners are actively involved in the learning process
Learning is a process of relating new information to previously learned information
Mistakes are learning opportunities
Constructivism

•
•
•
•
•

Learning is the process of constructing meaning and making sense of experience
Learning is a process through which learners generate knowledge, skills, and values
from direct experiences
Learners build on current and prior information to create ideas and make decisions
Learning occurs in structured situations where learners become actively involved with
content through manipulation of materials and social interaction
Learning is enhanced when knowledge, skills, and attitudes are presented in real-life
contexts (situated Cognition)
Social Cognitive Theory

•
•
•

Learning occurs in a social environment. By observing the behaviour of others and the
outcomes of those behaviours, learners acquire knowledge, rules, skills, beliefs, and
attitudes
Learning occurs actively through actual performance and vicariously by observing
models
Individuals learn to set goals and self-regulate their cognitions, emotions, behaviours,
and environments in ways that facilitate attainment of those goals
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Experiential Learning Theory
•
•
•

Learning happens through a learner’s engagement with experience (learning by doing)
Experience requires continuity and interaction with environment
Learning requires embracing new experience and possessing reflective, analytical, and
problem-solving skills

Methods
This review employed JBI methodology (see Table 4) for conducting scoping reviews (The
Joanna Briggs Institute Reviewer’s Manual, 2019). There are clear guidelines that have been
provided to ensure that the JBI methodology is successfully followed. These guidelines range
from ensuring the scoping review has a clear and explicit title, to a clearly defined list of
inclusion criteria, to the inclusion of particular content in the methods, results, discussion, and
other sections of the review (Cacchione, 2016).
Table 4
Summary of the JBI Approach of the Conduct of Scoping Reviews

Stage

JBI Approach

1

Identify the research question(s) and align them and the objective(s)

2

Comprehensively identify relevant research studies that answer the research
question(s) and develop and align the inclusion criteria with the question(s)
and objective(s)
Use an interactive team approach for selecting studies and depict the selected
approach to evidence searching, selection, extraction, and charting

3
4

Search for the evidence

5

Select the evidence

6

Extract the evidence

7

Chart the evidence

8

Summarize the evidence in relation to the objective(s) and question(s)

9

Consult with stakeholders, librarians, and/or experts
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Inclusion Criteria
Types of Participants. This scoping review examined the learning theories that explain how
nursing educators teach using HPSMs and how undergraduate nursing students learn from
HPSMs experiences. Published literature was considered that included the use of learning
theories as pedagogical principles underpinning teaching/learning with HPSMs. This scoping
review included relevant literature, including descriptions, narratives, empirical studies, primary
research studies, and systematic reviews from English databases only.
Concept. The concepts of interest for this scoping review were “learning theories,”
“undergraduate nursing education,” and “Human Patient Simulation Manikins.” All literature
that were intended to describe the use of learning theories in teaching/learning undergraduate
nursing students in HPSMs labs were considered.
Context. The context of this scoping review was institutions involved in undergraduate nursing
education, including universities, colleges, institutes, and hospitals.
Types of Evidence Sources. The types of evidence sources used included opinion pieces,
descriptions, narratives, and primary research from English databases only.
Search Strategy. A three-step search strategy was used to obtain citations following methods
from the JBI (Aromataris & Munn, 2017). In collaboration with all authors, an initial search
strategy was developed in MedLine on the Ovid platform. The library scientist used the initial
strategy to run a more comprehensive search in both MedLine (Ovid platform) and to develop a
similar search in Embase (Ovid platform), Cumulated Index to Nursing and Allied Health
Literature (CINAHL), and ERIC. All comprehensive searches were conducted the week of
January 9, 2018. A combination of keywords and subject headings was used to ensure a sensitive
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search; see Appendix B for the full search strategies. Results were exported to EndNote version
X 7, where duplicates were removed prior to being screened by the reviewers. In the third and
final step of the search strategy, once the initial screening of articles was completed, reference
lists of chosen articles were screened, and the search was rerun to ensure more recent literature
was included from January 9, 2018 to September 21, 2021.
Study Screening and Selection. Screening and selection of articles for inclusion was conducted
by two reviewers (myself and my supervisor Dr. Tregunno) in accordance with the
inclusion/exclusion criteria, which are included in Table 5.
Table 5
Inclusion and Exclusion Criteria

Criteria
Type of participants

Concepts

Inclusion
•

•
•
•

literature about:
o undergraduate nursing
education
o nursing students only
o focus on HPSMs
/simulation
o published and peerreviewed articles
learning theories
undergraduate nursing
education
HPSMs

Context

•

institutions involved in
undergraduate nursing
education, including
universities, colleges,
institutes, and hospitals

Type of evidence
sources

•

descriptions, narratives, and
empirical studies from
English databases only
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Exclusion
•
•

•

graduate nursing education
and nursing personnel
medical students and other
applied health science
students

literature from non-English
databases

Criteria
Time period

Inclusion
•

Exclusion

from the beginning of the
database (1945 for Medline,
1947 for Embase, 1982 for
CINAHL) until May 13,
2020

The search of the literature led identified 439 articles in the databases that were included in the
initial dataset, and 52 of these were immediately identified as duplicates and excluded. An initial
screening of 387 articles’ titles and abstracts was undertaken, which led to the further exclusion
of 353 articles that were deemed irrelevant to the research question. Assessing the full text of the
remaining 34 articles for eligibility, led to the exclusion of a further 19 articles and the exclusion
of 3 review articles that were relevant to the question but were not included because they were
reviews. In addition to the 12 articles included from the original list, any articles from the
systematic reviews not previously found were assessed in terms of their full text. This led to the
assessment of a further 36 articles, one of which was a duplicate, while a further 29 were
excluded as they did not meet the inclusion criteria. Subsequently, 6 articles were included from
the systematic reviews, adding to the 12 other articles. Finally, further hand-searching resulted in
a further 5 articles being identified for inclusion, to make a combined total of 23 articles included
in this scoping review. The selection process is shown in Figure 3. See Appendix C for the
detailed flowchart that describes the articles’ selection process.
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Figure 3
Flowchart Showing Article Selection Process for Scoping Review
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Results
Types of Articles
The search of the literature resulted in 23 articles that are relevant to the research question of
which learning theory best supports the use of HPSMs in undergraduate nursing education. For
an overview of these 23 articles and their relevant characteristics, see Table 6 and Appendix D.
Of these 23 articles, fewer than half were empirical in nature, reporting on either study results or,
in a more descriptive manner, referring to how individuals engaged with simulations during
actual events of this kind. The remaining 10 articles are of a theoretical and descriptive type,
including one article that offers a descriptive review of previously published research. Before
discussing the theories employed, it is important to note that because the majority of the 23
articles reviewed were descriptive or purely theoretical in nature, they did not involve a theory
being applied to the use of HPSMs in undergraduate nursing education. Rather, most authors
theorized or described how HPSMs relate to learning theories without conducting any empirical
research. This finding is similar to Cooper (2015), who concluded the lack of primary research in
this area (although they focused specifically on neonatal nursing education) acts as a major
limitation to drawing conclusions. The findings are summarized according to learning the four
theories previously discussed.
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Table 6
Overview of Article Included in this Scoping Review

Author(s)

Aim(s)

Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Behaviourism
Harris et al.
(2013)

To offer an
approach to
simulation in
nursing
education that is
theoretically
guided.

Theoretical
Behaviourism
and descriptive (authors specify
the expert
performance
approach)

Parker and
Myrick
(2009)

To examine how
behaviourist and
constructivist
theories are
applied to highfidelity
simulation in
clinical teaching.

Theoretical
Behaviourism
and descriptive and
constructivism
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Theory is used to
develop a simulation
based on expert
performance, where
tasks are designed to
solicit expert
performance, in
consideration of how
the expert developed
the mechanisms that
support their expertise.
Expectation is that
students will then
follow the simulation
and gain the
psychomotor and
cognitive skills of
experts.
Authors suggest that
simulation influenced
by behaviourism will
aid students with rote
learning of knowledge
and psychomotor-skill
development. Authors
suggest educators use
a blend of
behaviourism and
constructivism.

Author(s)

Aim(s)

Learning
Theory

Type of Paper

How Theory
Supports Student
Learning

Cognitivism
Arwood and
Kaakinen
(2009)

To clarify the
importance of
developing
simulations
using a learning
theory and to
assess student
outcomes postsimulation.

Theoretical
Cognitivism
and descriptive (authors specify
neurosemantic
language
learning theory)

RutherfordHemming
(2012)

To examine three Theoretical
learning theories and descriptive
(cognitivism,
social
cognitivism, and
constructivism)
in terms of how
they relate to
simulation.

Cognitivism,
constructivism,
and social
cognitivism

Authors view
language as
representative of
cognition. Language is
used to help students
engage in higher-level
thinking, while
language can also be
assessed (such as
students’ written
reflections poststimulation) to
evaluate outcomes.
Cognitivism in
relation to simulation
helps students to build
on prior knowledge,
assimilate new
knowledge, and be
reflective.

Constructivism
Berragan
(2013)

To conceptualize
different ways of
learning that
occur via
simulation.

Theoretical
Constructivism
and descriptive (authors specify
activity theory
and expansive
learning)
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Immersing students in
a simulation provides
the opportunity for
them to experience
and learn from this
environment. It also
allows students to
further construct their
learning by
interpreting previously
acquired information,
considering how
previous lessons work
in context, and further
developing their nurse
identity.

Author(s)

Aim(s)

Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Evans and
Harder
(2013)

To analyse the
Descriptive
suitability of
review
using a
simulation
framework and
clinicaljudgement rubric
as a remedial
approach to
supporting
student learning.

Constructivism
(authors specify
transformational
learning theory)

Students particularly
benefit, in terms of the
transformation of their
perspective, from the
confusing dilemma in
a simulation, followed
by the debriefing
phase, when students
have an opportunity to
adapt or reconstruct
their mental models.

Kuiper at al.
(2008)

To describe the
Theoretical
Outcome Present and empirical
State-Test Model
of clinical
reasoning, a
debriefing
activity designed
to follow a highfidelity patient
simulation.

Constructivism
and social
cognitivism

Students benefit when
simulation-based
learning about clinical
reasoning outcomes is
reinforced with
didactic content during
debriefing. Simulation
offers remediation to
students facing
challenges regarding
clinical-expertise
development (without
concerns regarding
patient safety) and a
chance to enhance
other course (didactic)
content.

Larew et al.
(2009)

To describe the
Theoretical
clinical
and empirical
simulation
protocol
structure used at
the University of
Maryland School
of Nursing and
lessons learned
from the
protocol’s use.

Constructivism

Students develop
communication skills
through collaborative
practice of problem
solving with health
care team (in response
to ongoing prompts
mid-simulation), while
also managing patients
and becoming more
self-aware of how they
perceive clinical issues
as they emerge.
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Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Author(s)

Aim(s)

Lathrop,
Winningham,
and
VandeVusse
(2007)

To examine
students’ selfreported data on
how a
simulation-based
exercise
impacted their
cognitive,
psychomotor,
and affective
preparedness to
deal with a case
of shoulder
dystocia.

Empirical

Constructivism

Students benefitted
from this simulationbased learning that
employs a
constructivist
approach as they
actively developed
their knowledge and
skills as well as gained
an improved
understanding. The
results suggested they
would retain lessons
learned into the future.

Parker and
Myrick
(2009)

To examine how
behaviourist and
constructivist
theories are
applied to highfidelity
simulation in
clinical teaching.

Theoretical
Constructivism
and descriptive and
behaviourism

Authors suggest that
simulation influenced
by constructivism will
be more beneficial to
students in terms of
collaborative/group
processes and the
development of
problem-solving and
clinical-judgement
skills. Authors suggest
educators use a blend
of behaviourism and
constructivism.

Parker and
Myrick
(2010)

To examine how
simulation can
be used in
undergraduate
nursing to
promote
instances of
transformative
learning.

Theoretical
Constructivism
and descriptive (authors specify
transformative
learning theory)

Authors suggest that
students are prompted
to alter their
perspectives by
critically reflecting on
their assumptions,
personal beliefs, and
values, which in turn
impact how they act in
and think about the
world around them.

Reilly and
Spratt (2007)

To examine how
undergraduate

Empirical

Students benefitted
from the opportunity

Constructivism
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Author(s)

Aim(s)

Type of Paper

Learning
Theory

nursing students
and teachers
perceived their
experiences of
high-fidelity
simulations.

RutherfordHemming
(2012)

To examine three Theoretical
learning theories and descriptive
(cognitivism,
social
cognitivism, and
constructivism)
in terms of how
they relate to
simulation.

Waldner and
Olson (2007)

To examine how
learning theories
impact how
simulation
activities occur
in nursing
education.

Constructivism,
cognitivism,
and social
cognitivism

Theoretical
Constructivism
and descriptive and experiential
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How Theory
Supports Student
Learning
to “practice” nursing
without risks
involving actual
people, while active
learning motivated
them to engage in an
experience they
perceived as authentic.
Performing activities
was seen as better than
reading about them for
learning, and students
also increased their
confidence and
perceived competence.
Constructivism helps
students in terms of
making meaning of a
simulation, building
on prior knowledge,
while reflective
thinking is also
promoted.
Benner’s novice to
expert model,
grounded in
constructivism, could
help students to
gradually reconceive
and develop prior
knowledge as they
move through stages
of mastery.

Author(s)

Aim(s)

Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Social Cognitivism
Berragan
(2011)

To reflect on
Theoretical
Social
simulation’s
and descriptive cognitivism
development
theoretically and
as a
teaching/learning
approach.

Emphasis on social
participation and
community of practice
helps develop nurse
identity and aids
students in moving
from thinking to
doing.

Burke and
Manusco
(2012)

To describe how
simulation
learning affects
intellectual
factors and how
adult learners
experience
metacognitive
development as
a result of
simulations.

Entering students into
simulated scenarios
helps them master
technical skills,
become more sensitive
in making
assessments, improve
at timely treatment of
patients, and develop
communication skills.
It also promotes selfreflection, role
identification, and
engagement in
collaborative practice.

Kuiper at al.
(2008)

To describe the
Theoretical
Outcome Present and empirical
State-Test Model
of clinical
reasoning, a
debriefing
activity designed
to follow a highfidelity patient
simulation.

Theoretical
Social
and descriptive cognitivism
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Social
cognitivism and
constructivism

Students benefit when
simulation-based
learning about clinical
reasoning outcomes is
reinforced with
didactic content during
debriefing. Simulation
offers remediation to
students facing
challenges regarding
clinical-expertise
development (without
concerns regarding
patient safety) and a
chance to enhance
other course (didactic)
content.

Author(s)

Aim(s)

Learning
Theory

Type of Paper

How Theory
Supports Student
Learning

RutherfordHemming
(2012)

To examine three Theoretical
learning theories and descriptive
(cognitivism,
social
cognitivism, and
constructivism)
in terms of how
they relate to
simulation.

Social
cognitivism,
constructivism,
and cognitivism

Social cognitivism
helps students by
providing an
experience from which
they can learn from
role models while also
deepening their
cognitive learning.

Wayman et
al. (2007)

To investigate
how training in
medical error
disclosure
impacts
simulation
training for
nursing students.

Social
cognitivism

Results showed that
students found the
simulations to be
realistic and effective,
and participation
resulted in higher
scores for
communication selfefficacy in terms of
medical disclosure, the
focus of the
simulation.

Empirical

Experiential
Amod and
Brysiewicz
(2019)

To examine how
human patient
simulations
promote
experiential
learning among
undergraduate
nursing students
training to be
midwives.

Theoretical
and empirical
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Experiential

Results showed that
the human patient
simulation experience
helped student
midwives to practice
managing complex
and realistic situations,
reflect on their roles,
learn from experience,
and put prior
knowledge into
practice.

Author(s)

Aim(s)

Chmil et al.
(2015)

To examine how
applying
experiential
learning to
simulation
development
affects the
development of
students’ clinical
judgement and
student
performance.

Lasater
(2007)

Lisko and
O’Dell
(2010)

Type of Paper
Theoretical
and empirical

Learning
Theory

How Theory
Supports Student
Learning

Experiential

Engaging students
experientially through
the four phases of
simulation (thinking,
planning, performing,
and debriefing) helped
to improve the clinical
judgement of students
and resulted in higher
performance scores on
the simulation (as
compared to
traditional
stimulation).

To examine
Empirical
students’
(qualitative)
experiences of
high-fidelity
simulation in the
first term of a
nursing program.

Experiential

To examine how Theoretical
experiential
and empirical
learning theory
can support
nursing students’
development of
critical-thinking
skills, including
through the use
of simulations
involving
manikins.

Experiential

Experiential learning
via the simulation
provided students with
an opportunity to
develop clinicaljudgement skills
without the risks
involved with actual
patients, while
facilitators were also
able to observe and
assess students
without the chaos
often present in realworld settings.
Experiential learning
involving manikins
was found to help
students integrate
theoretical knowledge
with actual practice
(simulated) and
encouraged them to
think more for
themselves.
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Type of Paper

Learning
Theory

Author(s)

Aim(s)

McGovern et
al. (2013)

To examine how
theory regarding
the fundamental
patterns of
knowing in
nursing can
inform the
design of a highfidelity
simulation.

Theoretical
and empirical

Onda (2012)

To address how
situated
cognition relates
to simulationbased learning.

Theoretical
Experiential
and descriptive (authors specify
situated
cognition)

Paige and
Daley (2009)

To examine how
the situated
cognition
learning
framework can
support
simulation-based
learning.

Theoretical
Experiential
and descriptive (authors specify
situated
cognition)
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Experiential

How Theory
Supports Student
Learning
Students benefitted in
terms of developing
the fundamental
patterns of knowing,
including their
knowledge (empirics),
esthetics (subjective
art of nursing),
personal knowing
(relational engagement
with client and selfreflection), and ethics
(moral aspect).
Particularly helped
students improve
psychomotor skills
and understand
various dimensions of
assessment.
Situated cognition is
recommended to help
emphasize the
importance of
simulations seeming
authentic and granting
students access to
expertise.
Situated cognition is
an appropriate
framework as it views
learners’ minds and
bodies, as well as the
learning context and
tools (e.g., HPSMs), as
all being central to the
learning process.

Author(s)

Aim(s)

Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Poore,
Cullen, and
Schaar
(2014)

To examine how
the application
of experiential
learning theory
to
interprofessional
education
involving
simulations can
help support
communication
and
collaboration.

Theoretical
Experiential
and descriptive

Experiential learning
theory helps students
to engage with
simulations in a
manner that supports
the development of
effective
communication and
collaboration skills.

Waldner and
Olson (2007)

To examine how
learning theories
impact how
simulation
activities occur
in nursing
education.

Theoretical
Experiential and Experiential learning
following Kolb’s
and descriptive constructivism
theorization helps
students to build on
existing cognitive
frameworks (akin to
constructivism), while
also reflecting on the
experience after, to
further enhance
knowledge
development.

Learning Theories Applied to Simulation
Behaviourism. The behaviourist perspective views learning experiences as opportunities for
repetitive practice that should be separate from the pressures of reality, where distractions are
arguably normal. Two of the articles focus on behaviourism. Harris et al. (2013) wrote their
article in response to another author who called for more theoretical guidance surrounding the
use of simulation in nursing education with a focus on the expert performance approach.
Although it is not explicitly categorized as a behaviourist approach, it involves identifying expert
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performers of certain tasks, then the tasks are developed to capture those performances, as well
as mediating mechanisms (Harris et al., 2013). The tasks thus designed, which involve welldefined psychomotor and procedural skills, are then used to train and instruct others. Students are
basically exposed to a stimulus and expected to respond appropriately, in an instructor-led
exercise with the goal of achieving standard results. This is essentially a behaviourist approach,
which, as noted above, involves learners responding to environmental cues in a relatively
mechanical manner. In the second article, Parker and Myrick (2009) explicitly examine how
behaviourism, as well as constructivism, might be applied to the use of simulation in the clinical
education of nursing students. The authors emphasize how the use of behaviourism in simulation
particularly supports the rote learning of knowledge and psychomotor-skill development. Parker
and Myrick (2009) suggest that high-fidelity human patient simulations utilizing a behaviourist
approach include no extraneous information or distractions and that there be ample repetition, to
help learners develop the specific psychomotor skill or learn the specific knowledge being
taught.
These articles suggest how the behaviourist approach fits with a narrow view of learning
experiences involving HPSMs. Evans and Harder (2013) and Berragan (2013) identified one
potential benefit of learning experiences involving HPSMs: that HPSMs can give nursing
students a sense of the rapidly changing and potentially stressful context in which nursing often
occurs. Thus, these learning experiences can offer an opportunity to engage in critical thinking
and to grow accustomed to the often hectic nursing context. However, from the behaviourist
perspective, learning experiences involving HPSMs are viewed as providing opportunities for
more mechanical, rote learning and psychomotor-skill development.
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Cognitivism. The cognitivist approach provides learners with an opportunity to build on prior
learning to create new knowledge. Two articles focus on cognitivism. Arwood and Kaakinen
(2009) explore the importance of applying learning theory to the use of simulations, as well as
evaluating student outcomes following engagement with a simulation. The authors employ
neurosemantic language learning theory, which is focused on cognitive development through
multiple stages, akin to how cognitivism involves learners gathering information to gradually
develop a more complete picture (Arwood & Kaakinen, 2009). The authors note that cognitivism
can be applied to simulations by designing scenarios to suit learners’ cognitive levels and also by
providing opportunities to discuss concepts with the nurse educator during and/or after the
simulation (during the participation and/or debriefing steps) (Arwood & Kaakinen, 2009).
Rutherford-Hemming (2012) examines how cognitivism (as well as social and constructivist
theories) offers a framework to make sense of how students learn from simulations. The author
emphasizes how simulations support reflective thinking, including what skills and/or knowledge
have been mastered or acquired to the student’s benefit as well as which skills and/or knowledge
they still require further practice to master or further study to acquire. Logically, the final
debriefing step of simulation exercises offers a suitable opportunity for this type of reflection. In
addition to encouraging reflective learning, simulations can follow a cognitivist approach by
providing students with an opportunity to create new knowledge based on their prior knowledge
(Rutherford-Hemming, 2012).
Whereas the behaviourist approach to learning experiences involving HPSMs focused on rote
learning and psychomotor-skill development, the cognitivist framework suggests the broader
learning opportunities that such learning experiences can offer. Rather than practising specific
skills in a relatively mechanical manner, the cognitivist approach views these experiences as
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opportunities for ample discussion and reflection, which aid in the student’s development of
knowledge and expertise.
Constructivism. A constructivist approach to learning reminds us that learners construct
knowledge for themselves and that meaning is socially constructed individually by each learner.
Ten articles focus on constructivism. Berragan’s (2013) consideration of different ways in which
simulations offer learning opportunities focused on activity theory and expansive learning.
Insofar as activity theory highlights how students can change and develop new concepts as a
result of active participation (akin to active learning) and expansive learning involves building
on or expanding prior knowledge, these approaches are categorized here under the heading of
constructivism (Berragan, 2013). In addition to providing an opportunity to perform nursing and
enter that position, Berragan (2013) notes that simulations, when following the constructivist
approach, allow students to grow accustomed to challenging medical situations and hone their
nursing skills. Evans and Harder (2013) focus on how transformational learning theory might
help to frame simulation as an effective remedial strategy for nursing students. Insofar as
transformational (or transformative) learning theory involves a shift in thinking within an
already-existing frame of reference, following a learning event, this building on prior knowledge
is also categorized here as a case of constructivism. The transformational learning
(constructivist) approach to simulations can be particularly supported by offering students
opportunities to engage in problem solving (likely during participation) and critical reflection
(likely during debriefing). Notably, Parker and Myrick (2010) also employ the transformative
learning theory (first developed by Mezirow) as a form of constructivism (without explicitly
stating so) in their examination of how simulations can promote transformative learning among
undergraduate nursing students. These authors note a number of ways in which this theoretical
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approach might be applied to simulations, such as having students assess their own learning
needs, establishing learning goals, engaging in problem solving and critical reflection, and
working as an interactive group so that students are required to consider alternative perspectives
(Parker & Myrick, 2010). Larew et al. (2009) use Benner’s novice to expert theory in the
examination of the lessons learned from following a clinical simulation protocol structure at a
nursing school, where Benner’s theory is grounded in constructivist principles regarding the
gradual development of new knowledge on the frame of prior knowledge. With this in mind, the
authors emphasize the importance of patient problems in simulations being appropriate to
learners’ levels of expertise, while the simulation should also be paced in such a way that
learners have time to adequately engage with this learning opportunity rather than feeling rushed
(Larew et al., 2009). Waldner and Olson (2007) also employ Benner’s novice to expert (or
nursing skills acquisition) theory, a constructivist theory, in their examination of how the
application of such learning theories (they also consider experiential learning theory) affect
simulation activities in nursing education. Although these authors note that Benner’s theory
suggests that real experiences are required for the development of expertise, they contend that
simulations can be useful for novice and advanced beginner learners to gain exposure to unusual
patient situations (Waldner & Olson, 2007). As with other approaches grounded in
constructivism, they suggest that applying Benner’s theory should include time for reflecting on
and improving upon prior knowledge, such as during debriefing.
Dealing with constructivism more explicitly, Kuiper et al. (2008) use this theory (as well as
social cognitivism) in their description of the Outcome Present State-Test Model of clinical
reasoning, a debriefing activity used following simulations. They suggest that applying
constructivism depends largely on offering simulation exercises that are suitable to learners’
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learning styles and level of expertise (Kuiper et al., 2008). In the examination of how students’
preparedness to deal with shoulder dystocia was impacted by a simulation exercise, Lathrop,
Winningham, & VandeVusse (2007) used constructivism to frame how the simulation
encouraged knowledge retention, skill usage, and improved understanding. Among the key
points that they emphasize for applying constructivism to simulations, they include the
incorporation of various learning modes (tactile, visual, auditory, and cognitive), the
reproduction of a clinical setting’s social context, and the promotion of self-reflection,
particularly during debriefing (Lathrop et al., 2007). Parker and Myrick (2009) considered how
constructivism (as well as behaviourism) are applied in the context of clinical teaching to highfidelity simulations. These authors note that when simulations involve a scenario that requires
learners to problem solve and rethink what they already know, this follows the constructivist
approach (Parker & Myrick, 2009). Logically, this could occur during participation but also
during the last step, as cognitive restructuring fits well with debriefing, when new knowledge is
being absorbed. Reilly and Spratt (2007) focused on how teachers as well as undergraduate
nursing students experience high-fidelity simulations, using constructivism as a guiding theory.
These authors posit that simulation exercises fit with constructivism insofar as they provide
students with an opportunity to improve their understanding by reflecting on personal
experiences, which simulations provide (Reilly & Spratt, 2007). Finally, in an examination of
how learning theories help make sense of how students learn from simulations, RutherfordHemming (2012) directly considers constructivism (as well as social and cognitivist theories),
noting that simulations provide opportunities for individual learning, by attaching meaning to the
simulation experience that could then be connected to a real-life situation, as well as social
learning, where knowledge is constructed in a more collaborative, dialogical manner.
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The constructivist approach, when used to frame learning experiences involving HPSMs,
highlights how simulation-based teaching and learning experiences offer students opportunities
to develop their problem-solving skills, engage in self-reflection, and arrive at a broader
understanding of future learning needs. Uniquely, the authors who focus on the constructivist
approach highlight how it can be used to introduce students to the social context surrounding
nursing. Furthermore, they suggest that it can be used to better tailor such learning experiences,
as constructivism emphasizes the need for learning experiences to match a learner’s level, in
terms of where they are positioned within the spectrum of novice to expert and the benefit of
offering students opportunities to learn in various modes (tactile, visual, etc.).
Social Cognitivism. Social cognitive learning theory, which builds on conditioning of
behaviourist learning theories, focuses on two important conditions for learning: consideration of
processes that mediate the stimulus-response path to learning and the importance of
observational learning in one’s environment. Five articles focused on social cognitivism.
Although not referred to directly, Berragan (2011) emphasizes the cognitive issues as well as the
social aspects of learning in their reflection on how simulations have developed as an approach
to teaching/learning and in theoretical terms. In terms of applying a social cognitive approach,
Berragan (2011) notes the importance of learners being given encouragement and support as they
first learn to be more confident in their nursing skills, where such encouragement and support are
offered by others in a social context. Wayman et al. (2007), similarly, do not refer to social
cognitivism directly; however, their investigation of how simulations can be used to train nursing
students in medical error disclosure emphasizes the importance of considering cognitive as well
as social aspects. These authors note that making simulations more realistic, including by having
various types of health care providers included as a form of role playing (simulating a key social
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aspect of nursing), helps to make simulation exercises more effective learning/teaching tools
(Wayman et al., 2007). Burke and Manusco (2012) make direct reference to social cognitivism in
their consideration of how simulations impact intellectual factors as well as metacognitive
development among nursing students. While participating in simulations, Burke and Manusco
(2012) note that students should face increasingly complex situations with increasingly specific
assessment parameters, while debriefing is also regarded as key for students to strengthen their
self-efficacy and their self-directed learning goals. Rutherford-Hemming (2012) examined how
social learning theory (including social cognitivism, while also considering cognitivist and
constructivist theories in general) could offer insights into how students learn from simulations.
In particular, Rutherford-Hemming (2012) suggests that social cognitivism should be applied to
simulations with the view that they offer an opportunity for students to engage in a kind of
apprenticeship, where instructors are the mentors / role models, at a time when apprenticeship
opportunities are relatively scarce. Kuiper et al. (2008) also directly mention social cognitive
theory, mainly in terms of the interaction between teacher and student, but also how people, the
environment, and behaviours in a simulation scenario all have an impact on learning. Their main
emphasis is on the importance of debriefing, and while they focus on constructivism as the main
theory, the debriefing exercise between students and the teacher involves a social interaction that
would influence cognition (Kuiper et al., 2008).
The application of social cognitivism to learning experiences involving HPSMs involves some of
the same aspects as the cognitivist and constructivist approaches, particularly with regard to
metacognitive development (whereby students think about how they are learning and not only
what they are learning) and the need for students to be exposed to more complex simulations as
their expertise increases. The key difference that sets the social cognitive approach apart as
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unique is its emphasis on the social aspects of nursing. This includes the reality that health care
often involves working with a team of professionals, which can be simulated to provide students
with an opportunity to experience what this is like, and how these simulations can be regarded as
mentorship/apprenticeship opportunities.
Experiential Learning. Experiential learning theories posit that effective learning takes place in
the context of activities that are immersive, interacting, and captivating. Nine articles focused on
experiential learning theory. Amod and Brysiewicz (2019) examined how high-fidelity human
patient simulations can be used to promote experiential learning among undergraduate nursing
students training to be midwives. Although training to be midwives, the authors specify that
these fourth-year students were in an undergraduate nursing program at a South African
university, which provides the rationale for this article’s inclusion in this scoping review. In this
study, 43 students were exposed to the simulators that were used as they role played in realistic
scenarios they might face (Amod & Brysiewicz, 2019). Data collected through two focus groups
involving 20 of the participants showed that the simulation experience helped students to
practice managing complex and realistic emergency situations, reflect on their roles as well as
their skills and the decisions they made, learn from experience, and put prior knowledge into
practice in a situation akin to real life. Chmil et al. (2015) applied experiential learning theory in
their simulation design and then examined how this scenario impacted the development of
students’ clinical judgement and their performance. These authors emphasize how structured
activities were used to help students stay conscious of their learning as it related to their presimulation expectations, active participation in the simulation, and post-simulation reflection
(Chmil et al., 2015). Lasater (2007) examined the experiential learning aspect of how students
engaged with simulations in their first year of a nursing program. The emphasis in this case is on
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the relatively basic point that simulations offer learners an opportunity to experience something
akin to a real-life clinical situation (Lasater, 2007). Lisko and O’Dell (2010) discuss how
experiential learning theory might be effectively used to frame simulation learning involving
manikins, specifically to help promote students’ critical thinking, while also reporting on an
intervention that sought to integrate experiential learning theory into the curriculum. These
authors do not detail how experiential learning theory was applied to simulations, rather
appearing to view the clinical scenarios that students were involved in via simulations as
inherently experiential (Lisko & O’Dell, 2012). However, they note that both faculty and
students viewed the simulation experiences positively, particularly as it allowed students to
integrate theoretical knowledge with more practical experience and supported more independent
thinking. McGovern and colleagues (2013) directly refer to experiential learning in their
examination of how work on the fundamental patterns of knowing (which include empirics,
esthetics, personal knowledge, and ethics) can help to move simulations beyond an emphasis on
psychomotor skills and physicality, to better consider nursing’s relational and interpersonal
aspects. These authors discuss childbirth as an example, where viewing mothers as passive
subjects in relation to health care professionals’ authority is a potential issue. To avoid this,
McGovern et al. (2013) suggest carefully designed simulation scenarios that involve multiple
layers, to help make simulations akin to actual interpersonal experiences. Paige and Daley (2009)
focused on the situated cognition learning framework, which is closely related to Lave and
Wenger’s experiential learning theory, and how it can support simulation-based learning. Their
discussion highlights the appropriateness of situated cognition insofar as it views learners’ minds
and bodies, as well as the learning context and tools (e.g., HPSMs), as central to the learning
process (Paige & Daley, 2009). Applying situated cognition to simulation exercises, Paige and
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Daley (2009) suggest, should involve the presentation of authentic settings, as learning is
embedded in the setting in which it occurs, as well as authentic-seeming patient scenarios, a
consideration of prior knowledge, and enculturation into the health care / nursing environment.
Poore, Cullen, and Schaar (2014) examine how applying experiential learning theory to
interprofessional education involving simulations can help support communication and
collaboration. Experiential learning theory supports effective learning via simulations not only
during the simulation step but also during the final debriefing step, when learning continues
(Poore et al., 2014). Kolb’s experiential learning theory helps students learn by involving them in
a cycle whereby concrete experience promotes reflection, which promotes new
conceptualizations, which promotes active experimentation, which is then reflected in further
concrete experience and continues in the same cycle (Poore et al., 2014). Onda (2012), similar to
Paige and Daley (2009), addresses how situated cognition relates to simulation-based learning.
Their discussion of how situated cognition can be applied to simulations also emphasizes the
importance of settings (contexts) being authentic, as well as the activities being performed
(Onda, 2012). Furthermore, Onda (2012) suggests that the application of situated cognition
should help ensure that simulations provide students with access to examples of expert thinking,
modelled in practice, and different perspectives as displayed by individuals in diverse roles, all
of which contributes to more collaborative knowledge construction when this framework is
employed. Finally, Waldner and Olson (2007) consider experiential learning theory (as well as
Benner’s novice to expert or skills acquisition theory, a constructivist theory) in their
examination of how the application of such learning theories affect nursing education in terms of
simulation activities. These authors note that applying experiential learning theory should
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involve simulations where a health concern is located within a broader context, including
diagnosis and a history of the simulated individual’s health (Waldner & Olson, 2007).
The experiential approach moves beyond a view of learning experiences involving HPSMs
where the emphasis is on rote learning and psychomotor-skill development, to a view that sees
these learning experiences as opportunities to introduce students to the broader context of
nursing. However, while the social cognitivist approach mainly emphasizes bringing other health
care workers and teachers/mentors into play, the experiential approach calls for greater
authenticity in terms of a more in-depth consideration of patients’ social context and how nurses
relate to their patients. In light of this, these authors who discuss the experiential approach call
for more authentic learning experiences involving HPSMs, with the expectation that a more
authentic simulation will provide nursing students with a learning experience that is closer to
real-life experience.
Discussion
The purpose of this scoping review was to investigate the extent to which learning theories have
guided teaching and learning with HPSMs in undergraduate nursing education and to identify the
optimal theory (or theories). Constructivism was the learning theory most often discussed by
authors using HPSMs in education. Out of 23 articles reviewed, 10 identified with some form of
constructivism solely, or in combination with other theories. Specific constructivist theories
explored included activity theory and transformational learning theory, and 7 of the 10 articles
focused on constructivism in general. This presents a very different finding from Rourke and
colleagues (2010) and Kaakinen and Arwood (2009), as these earlier review articles found that
experiential learning theory was the most commonly employed theory among researchers and
users of high-fidelity simulations in nursing education; although this review did include almost
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as many articles involving experiential learning theory (a total of 9) as constructivist theories.
Notably, however, constructivism is similar to experiential learning theory, as there is an
emphasis on how students build up information. A key difference is that experiential learning
theory includes an emphasis on psychomotor skills that is lacking from basic constructivism
(Chmil et al., 2015). As constructivism involves building on previous knowledge, it is arguably
an ideal learning theory to examine empirically in relation to HPSMs, as a pretest/post-test study
design could be used to clarify the impact of learning using HPSMs within this theoretical
framework on undergraduate nursing students. However, only 2 of the 10 articles were empirical.
Reilly and Spratt (2007) did not measure the effect of HPSMs on the actual learning of
information but found using the constructivist framework benefitted students in their motivation
to learn and their competence and confidence. Larew et al. (2009) similarly investigated how
students learned when a constructivist framework was applied to a clinical simulation protocol,
rather than exploring what students learned or how much, in this case finding it helped students
become more self-aware of clinical problems. Although these empirical studies provide useful
insights, they arguably raise the issue of the lack of quantitative research on how learning
theories are used to guide the use of HPSMs in education. It would be helpful to know more
precisely how increased motivation, confidence, competence, and self-awareness translate to
more quantifiable undergraduate nursing education outcomes.
The use of social cognitivism to theorize HPSMs usage in undergraduate nursing education was
explicitly explored in only two articles (Burke & Manusco, 2012; Rutherford-Hemming, 2012)
while studies by Berragan (2011) and Wayman et al. (2007) are categorized under this heading
due to their emphasis on cognitive learning. This finding is similar to the results of Kaakinen and
Arwood’s (2009) systematic review, in which only 2 out of 16 articles reviewed were found to
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examine learning as a cognitive task. Although that review also critiques the literature for the
lack of social learning theories employed, their emphasis is on the experiential learning theory of
Lave and Wenger, which considers social structures and social modelling in terms of their impact
on learning (Kaakinen & Arwood, 2009). It is arguably a missed opportunity for researchers that
more studies have not applied a social cognitive theoretical framework to the use of HPSMs, as
these manikins are designed to simulate a patient, thus creating a simulation of a social patientnurse interaction. While the social aspect of social cognitive learning mainly concerns learning
from a role model, there is also an emphasis on having specific goals to aim for (Schunk, 2016).
In the nursing simulation context, that goal is to help the patient, and having them present, even
as a manikin, may help the student to socially identify and better connect with the individual
whom it is their goal to help, thus making the goal more realistic. In addition, by offering nursing
students an opportunity to practice skills in a simulated and relatively authentic way, it allows for
students to begin understanding the influence of the nursing environment on their learning and
practice, as well as providing them an opportunity to increasingly self-regulate their behaviour,
which are key aspects of social cognitivism (Schunk, 2016).
This review found experiential learning theory to be the focus of a total of nine articles as well.
Previous reviews on this topic (Rourke et al., 2010; Kaakinen & Arwood, 2009) found
experiential learning theory to be the one most commonly used by researchers and practitioners
of high-fidelity simulations in nursing education. This is quite logical, as experiential learning
emphasizes the development and practice of skills in a context-specific manner, which is
something that HPSMs enable. Among the nine articles that focused on experiential learning,
five include empirical research, helping to show the efficacy of using this theory. Simulations
helped student midwives to practice managing the complexity of emergency situations, reflect on
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their roles, learn from their experiences, and put prior theoretical knowledge into practice (Amod
& Brysiewicz, 2019). Quantitative research strongly supports the beneficial effect of framing
simulations using experiential learning theory, as students engaged in simulation experiences
framed by this theory showed improved clinical judgement and attained higher performance
scores, in comparison to those exposed to simulations that were not theoretically supported
(Chmil et al., 2015). Qualitative research by Lasater (2007) further showed an improvement in
students’ clinical judgement. Experiential learning involving manikins helped students to
integrate theoretical knowledge with practice and encouraged them to be more independent
thinkers (Lisko & O’Dell, 2010). Students benefitted in their development of fundamental
patterns of knowing, and they especially improved in terms of their psychomotor skills and
understanding of various dimensions of assessment (McGovern et al., 2013). If Kolb’s
experiential learning theory were employed properly, it would require an assessment of students’
preferred learning style prior to exposing them to simulations that match their preferences
(Kaakinen & Arwood, 2009).
Only 2 of the 23 articles reviewed focused on cognitivism. Arwood and Kaakinen (2009) employ
neurosemantic language learning theory, a particular cognitive theory that emphasizes the
importance of language use to higher-level thinking. However, using HPSMs in nursing
education is remarkable specifically because, unlike many classroom learning activities, it allows
students to move beyond talking about nursing to actually practising nursing in a more hands-on
way. It is no surprise that more investigations have not made use of cognitive learning theory,
considering its almost exclusive emphasis on mental activities (Arwood & Kaakinen, 2009;
Kaakinen & Arwood, 2009; Waldner & Olson, 2007). Since HPSMs offer a highly hands-on
approach, it is logical that a mentally focused theory like cognitivism would be unable to capture
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many of the key benefits of HPSMs. Nonetheless, it is unfortunate that none of the articles
reviewed took an empirical approach, as it would be helpful to better understand the impact of
HPSMs on perception and information processing specifically, which would fit within the
purview of cognitivism.
Similar to cognitivism, only 2 of the 23 articles focused on behaviourism as well, with Harris et
al. (2013) specifically discussing the expert performance approach. It is surprising that more
researchers have not employed this theory regarding HPSMs, as Kaakinen and Arwood (2009)
note that the use of simulations fits well within the behaviourist theoretical framework.
Simulations provide a model stimulus that students can respond to, allowing for their skills to be
measured and for their self-efficacy to increase (Kaakinen & Arwood, 2009). However, at the
same time, this theory is now viewed as relatively basic as compared to others discussed here,
and perhaps even slightly outdated. Neither of the articles focused on behaviourism was
empirical, so there is no evidence suggesting whether the use of this theory to frame HPSMs is
effective in benefitting student learning. This may be because behaviourist theories align more
directly with lower-fidelity simulation strategies such as using task trainers, and not with the
more complex clinical simulations used with HPSMs
Recommendations
While this discussion has mainly focused on the various learning theories individually, it is
notable that different learning theories offer different benefits regarding HPSMs, suggesting that
a combination of theories might be the best option. This is the point made by Parker and Myrick
(2009), as they identify different ways in which behaviourism and constructivism could be used
to benefit students learning through simulations in clinical teaching. However, rather than
deciding on one theory or the other as superior, these authors concluded that a mixture of the two
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theories would likely offer the best approach (Parker & Myrick, 2009). This idea could be
expanded, and as the theorizing of the use of HPSMs in undergraduate nursing education
continues, it is hoped that more researchers will consider not only individual learning theories,
but combinations thereof. For example, combining behaviourism and constructivism would
support learners in their rote learning and psychomotor-skill development through repetitive
practice (behaviourism) and their gradual building up of knowledge on the scaffolding of prior
knowledge (constructivism); however, this approach continues to ignore the social context of
health care (as highlighted in the social cognitive approach) and the relevance of patients’
broader social context (as highlighted in the experiential approach). Thus, insofar as each
learning theory has something unique to offer as a framework for learning experiences involving
HPSMs, these different approaches should be combined to make the learning opportunities as
effective as possible. In this way, the key benefits offered by certain theories will help to balance
out the ways in which other theories might be lacking in terms of their potential application to
HPSMs-based education.
One approach to integrating multiple theoretical perspectives is offered here, with the provision
that it is only one possible approach that considers the potential value of each learning theory in
relation to the three steps of simulations. First, pre-simulation stage would benefit from
integration of both the behaviourist and cognitivism approach. As Tyerman et al. (2019) explain,
pre-simulation can include preparatory activities such as watching a video in which the
simulation is role modelled—this would provide students with an opportunity to see the
procedure or psychomotor skill they are expected to practice during participation. Regarding
cognitivism, it fits well with the pre-simulation step because of its emphasis on learning
experiences being designed to suit the learner’s level. During pre-simulation, it would be
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beneficial for instructors to gauge what level learners are at, in relation to the tasks that the
simulation will focus on, so that the simulation, the pre-simulation preparation activities, and the
pre-briefing can be designed to meet them at their level rather than being too rudimentary for
them to benefit from or too advanced for them to be able to understand. Second, the participation
phase could be productively framed using social cognitivism and experiential learning theory.
Social cognitivism is highly applicable in this step, as it is during participation that learners will
have the opportunity to consider how they are part of a health care team and begin to boost their
self-identification as a nurse, which are key social aspects of nursing that simulations can
support. Furthermore, experiential learning theory can be employed to help learners understand
how their process of learning is occurring, while making the simulation experience more
authentic in light of this theory (through the inclusion of extra factors that would likely be
present in a health care setting) can help students to adjust to their future careers in nursing.
Third, the debriefing phase could be suitably framed using constructivism. The emphasis in
constructivism is on how learners build on prior knowledge, gradually reconciling new
information with previous learning—the debriefing phase offers an ideal opportunity for students
to consider what they have newly learned via a simulation experience and how this adds to or
changes what they knew previously. While simulations regarding specific concepts or skills
might benefit from a different arrangement of learning theories, this recommendation suggests
one possible approach to how different learning theories can be used to productively frame
simulation experiences involving HPSMs.
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Limitations
Most of the articles included in this scoping review involved authors theorizing or describing
how HPSMs relate to learning theories without conducting any empirical research. Cooper
(2015) similarly noted how a dearth of primary research in this regard limits our ability to draw
conclusions. Specifically, the lack of primary research limits our ability to understand the effect
of framing HPSMs, using different learning theories, and how these benefits students in their
nursing education.
Conclusion
The variety of learning theories that have guided the use of HPSMs in undergraduate nursing
education offer insight into the ways in which clinical simulations can be theoretically framed
and supported. With different theories highlighting the different benefits that HPSMs have to
offer students and educators, we propose that there is no one best theory, but rather a
combination of theories should be used to frame HPSMs for optimal effectiveness. As
recommended in this paper, certain theories (i.e., behaviourism) might be most appropriate for
relatively basic skill acquisition and conceptualizations, such as among novel learners, while
other learning theories (i.e., social cognitivism and experiential learning theory) could be more
effectively used to support simulations that aim to enculturate advanced students into their future
nursing roles. The combination of learning theories should be based on the level of students and
the simulation learning objectives (the goal of simulation experiences). It is also possible for a
variety of learning theories to be applied to the three distinct steps involved in simulations, with
the approach suggested in this paper being one potentially effective option. However, for us to
better understand exactly which theories can be used most effectively in which regard, it is
important that more empirical research be conducted. Thus far, the paucity of primary research
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concerning how theoretical framing improves HPSM experiences, in terms of students’ learning
outcomes, presents a major barrier to recommending any one theory or combination of theories.
Ideally, a variety of combinations of theories will be applied to HPSMs to further support
undergraduate nursing student learning, and empirical research—both qualitative and
quantitative—will help to move this topic of investigation forward.
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Chapter 4
Cross-sectional Study of the Use of Clinical Simulation in
Undergraduate Nursing Education in SA
Abstract
The use of clinical simulation is more often integrated into nursing and health care education
worldwide. It has gained growing acceptance as an effective educational method and patientsafety tool. To optimize the use of this technology, it is important to investigate the scope of
current educational practice in this area, as limited data is available. No studies have been
published that explore the use and type of human patient simulation and the pedagogical
principles underpinning their use in undergraduate nursing education in SA. The purpose of this
study is, therefore, to assess the current status of simulation in undergraduate nursing education
in SA. A cross-sectional survey of Saudi Arabian schools of nursing was undertaken to explore
the use and types of simulation and the pedagogical principles underpinning their use. The
survey responses indicated that there is a growing interest of faculty to use simulation and
increasing numbers of nursing schools are planning to purchase clinical simulation scenarios and
equipment. The survey results pointed to the need for enhancing the pedagogical principle and
practices associated with the use of clinical simulation. Lack of adequate staff training and
clinical staff numbers, lack of time, lack of support from administrators and technical
individuals, and lack of equipment were the main constraints to the use of this technology.
Additional administrative and technical support as well as staff training opportunities will be
required to ensure staff are available to support the quality use of clinical simulation. This
descriptive study offers discussion and recommendations for improving the integration of
simulation into undergraduate nursing curricula in SA.

102

Introduction
The INACSL (2016) has defined simulation as an educational method in which a defined set of
circumstances are produced or replicated to mimic real-life clinical situations. Simulation-based
education is often split into different types or modalities for the purpose of teaching clinical skills
according to the tools used for simulation. This may include standardized patients, full-body
manikins, part task trainers, computer-generated simulators, and hybrid simulators that combine
simulated patients with part-task trainers to contextualize learning (Weller, Nestel, Marshall,
Brooks, & Conn, 2012). There are a several different types of simulation that vary in the degree
of fidelity as well as the simulation environment. Low-fidelity simulators (including partial task
trainers) are usually static and lack realism. Medium-fidelity simulators are more realistic, with
features such as pulse, heart sounds, and breathing sounds, but they lack chest and eye movement
and the ability to talk. High-fidelity simulators are life-like and sophisticated and provide a high
level of interactivity and realism, including full-scale computerized patient simulators, virtual
reality, and standardized patients (Decker, Sportsman, Puetz, & Billings, 2008). The use of
clinical simulation is gaining acceptance as an effective educational method and patient-safety
tool (Aqel & Ahmad, 2014; Kim, Park, & Shin, 2016; Yuan, Williams, Fang, & Ye, 2012), and its
use is increasing worldwide.
In 2005, Pamela R. Jeffries developed a framework that helped to establish how the use of
simulation in teaching and learning affects subsequent outcomes, the teacher’s role in relation to
the use of simulation, and how a simulation’s design affects the experience of the teacher and the
student (Jeffries, 2005). Various nurse educators had been calling for an empirically supported
model to support simulation design and implementation as well as to determine its impact on
outcomes. Using simulation in teaching and learning is a highly complicated affair, but it can be
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simplified and better understood by considering simulation in terms of distinct conceptual
components. A suitable conceptual framework to use in support of simulation-based teaching and
learning should include the following five components: educational practices, teacher
characteristics, student characteristics, design characteristics and the nature of the simulation,
and learning outcomes (Jeffries, 2005).
Notably, the five components each involve further associated variables. As Jeffries and Rogers
(2009) describe, the teacher concept focuses on the role played by the simulation facilitator, and
key associated variables are demographic, including years of experience, age, and clinical
expertise. The student is conceptually described as self-directed and motivated, and key
associated variables include the programme that they are studying in, their level, and age. In
educational practice, the key associated variables include active learning, a diversity of learning
styles, collaboration, high expectations, feedback, interactions between students and faculty, and
the time spent on distinct tasks. In simulation design, the key associated variables include the
objectives of the simulation, degree of fidelity, problem solving, student support, and debriefing
post-simulation exercise. Finally, the outcome of the simulation is important, as it permits the
effectiveness of the simulation experience to be evaluated, and the key associated variables
include what knowledge has been learned, the performance of skills, learner satisfaction, criticalthinking skills, and self-confidence (Jeffries & Rogers, 2009).
The NLN has added to and changed the Jeffries framework. While the five conceptual
components remained similar, teachers are termed facilitators and students are termed
participants (see Figure 4) (Jeffries, 2016). Specifically, these changes came about as a result of
the INACSL forming a task force, in 2011, to review the Jeffries framework first established in
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2005 and determine if it could be developed into a useful more complete theory for simulation
(Jeffries, 2016).
Figure 4
The NLN/Jeffries Simulation Framework

The NLN/Jeffries Simulation Framework (2012). From Journal of Nursing Regulation,
Retrieved from https://www.journalofnursingregulation.com/article/S2155-8256(15)300375/fulltext. Copyright [2015] by National Council of State Boards of Nursing, Inc.
The theory–practice gap is one of the most crucial challenges that newly graduated nurses
worldwide face as they enter into clinical practice (Fielden, 2012; Landers, 2000). Many studies
have shown simulation can be used to respond to this gap by enhancing nursing competence,
critical thinking, communication skills, self-confidence, and clinical decision making (Alamrani,
Alammar, Alqahtani, & Salem, 2018; El-Gamal, de Beer, & Sunari, 2017; Mohamed, Gonzales,
El Azazey, & Riyadh, 2016; Omer, 2016; Saied, 2017). Clinical simulation is also an effective
replacement for real-time clinical-practice experience as nursing and other health professionals’
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programs face increased challenges to provide students with adequate learning opportunities in
the clinical setting (Hayden, Smiley, & Gross, 2014; Miller, 2014). Moreover, some argue that
simulation can effectively be used to replace up to 50% of clinical time (Jeffries, 2016). When
using HPSMs in undergraduate nursing education, students practice hands-on learning in a
controlled environment in which there is no risk to patients.
While HPSMs use in undergraduate nursing courses continues to increase, it is important to
understand the ways in which nursing educators use clinical simulation to achieve learning
outcomes. The nursing education literature on the use of clinical simulation has increased in the
last decade; however, the published literature on its use in education is from North America,
Australia and Europe, and there are few reports of the use of HPSMs in Arabic-speaking
countries. Three studies have describe the use of clinical simulation in nursing education in the
United States (Katz, Peifer and Armstrong, 2010; Adamson, 2010; Nehring, 2008), two in
Australia (Arthur, Kable and Levett-Jones, 2011; McGarry, Cashin and Fowler, 2014) and one in
Canada (Canadian Association of Schools of Nursing, 2006). Typically, these researchers use
online survey methods to describe the use of clinical simulation in nursing education and the
extent to which it is a substitute for time the students spend in clinical practice settings. The
Canadian study also examined its use in medical and allied health professional schools. Survey
questions have ranged from those asking about the prevalence of simulation use, to more detailed
inquiries of the mapping of competencies in nursing curricula, what learning objectives they are
used to achieve, the barriers and facilitators to their use, other perceptions of their use from
educators, the institutional costs and spending related to simulation use, and the use of learning
theories to underpin the use of simulations in nursing education.
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No studies could be found that have explored the use of clinical simulation, including the
pedagogical principles underpinning its use, in undergraduate nursing education in SA. In SA,
traditional education methods are used in nursing education and include reliance on rote
memorization of information and passive listening to lectures, as opposed to acquiring hands-on
practical knowledge through demonstrations and simulation training (Clerehan, McCall,
McKenna, & Alshahrani, 2012; Smith & Abouammoh, 2013). However, as educational methods
continue to advance in relationship to the growth in the number and type of health care workers,
educational recourses, including clinical simulation, are being adopted (Lababidi et al., 2015).
The use of clinical simulation is particularly relevant in nursing education in SA because of the
problematic separation of theory and practice that is prevalent among new graduate Saudi
Arabian nurses (Clerehan et al., 2012; Smith & Abouammoh, 2013). The effective use of clinical
simulation teaching and learning methods would help to effectively close the gap between
nursing students’ theoretical knowledge and their ability to put their knowledge into practice and
develop their skills. To optimize the use of simulation technology, it is important to understand
its educational practices that currently support its use. Accordingly, the current study uses crosssectional descriptive survey methods to examine the use of clinical simulation in the university
programs in nursing in SA.
Study Aims
This study examines the current status of the use of clinical simulation in undergraduate nursing
education in SA. We explore the types of clinical simulation currently used, the purpose for
which it is used, and the pedagogical principles that underpin its use. This research also aims to
determine the factors that influence the integration of clinical simulation into nursing curricula.
More specifically, the cross-sectional study answers the following questions: 1) What types and
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levels of HPSMs are used in baccalaureate nursing programs in SA?; 2) What pedagogical
principles and practices are associated with the use of clinical simulation for teaching and
learning?; 3) What are the staff roles and responsibilities related to the use of clinical
simulation?; and, 4) What barriers, facilitators, and incentives exist for integrating clinical
simulation into SA undergraduate nursing curricula?
Methods
A descriptive cross-sectional survey was used in this research. This research method is suggested
for the collection of data that are descriptive of a situation at a given time (Nardi, 2018). A webbased format was used to facilitate ease of responses and to increase the geographic diversity of
the sample. Ethics approval was obtained by The Queen’s University Health Sciences and
Affiliated Teaching Hospitals Research Ethics Board (HSREB). The ethics certificate number is
6023975 (see Appendix E).
Sample and Setting
All the schools of nursing (n=46) that deliver baccalaureate nursing education in SA were invited
to participate in the study, 27 universities and 19 colleges. A sample list of deans was compiled
based on a web-search of the schools. The request for participation in the study was sent
electronically to each dean with instruction to forward the introductory email, which included the
survey link, to the most appropriate person to respond to the survey (i.e., the person most
knowledgeable about the use of clinical simulation). To be included in the study, the school of
nursing had to provide a four-year Bachelor of Nursing Science degree (those schools providing
a three-year diploma program were excluded because nowadays nursing students with a diploma
degree do not practice as registered nurse) and be accredited by the Ministry of Education.
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Data Collection Instrument
The survey instrument used in this study was previously developed to explore the use of clinical
simulation and ICT in nursing education in Australia (Arthur, Kable, and Levett-Jones (2011).
The questionnaire was developed to assess the extent to which the key simulation design
constructs outlined in the Jeffries Simulation Framework (2012) are utilized in nursing
undergraduate education. The authors provided permission to use/modify the Australian survey
questions in this research (see Appendix F).
The original survey instrument consisted of 98 questions, including both open and closed
questions. Face and content validity were confirmed by an expert panel (Arthur, Kable, &
Levett-Jones, 2011). The survey focused on the following four areas associated with clinical
simulation: 1) types and levels of simulation; 2) pedagogical principles and practices; 3) how
simulation is used to assess student learning; and, 4) factors influencing the use of clinical
simulation, including opportunities for growth.
Each survey question was examined for relevance for the context of nursing education in SA,
and the ICT questions were removed because of their lack of relevance to the current study, and
to reduce the length of the survey. It was not necessary to translate the survey into Arabic
because English is the primary language of instruction in SA.
The revised survey instrument was pretested to determine its suitability for the full-scale study of
Saudi Arabian nursing schools. The pretest focused on the relevance of the content to the SA
context, the length of the survey, clarity of language, comprehension of questions, and
opportunities to improve the survey to ensure optimal response. The pretest was conducted with
seven deans from the target population, who were contacted by email to set up an appointment
for an in-person meeting. The email study invitation letter for pre-testing survey is found in
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Appendix G. The meetings were conducted between October and December 2017. Pre-testing
consent form was obtained (see Appendix H). At the outset of each meeting, the deans were
provided a detailed explanation of this research and written consent was obtained. The
questionnaire was administered orally, and responses were recorded by the principle researcher,
followed by a contemporaneous discussion about each question. The participants were very
enthusiastic, and their responses towards the survey questions were generally positive. Some of
the interviewees were very supportive of the study topic and provided a tour of the simulation
lab.
Pretest results indicated that the questions were clear and understandable, and participants were
consistent in their interpretation of the survey’s questions. They also demonstrated willingness
and ability to complete a web-based survey. However, some of the definitions and terms were not
clear and these terms were redrafted and amended for clarity after pretesting (see Appendix I for
complete details changes to the survey questions). A copy of the modified survey is provided in
Appendix J.
Data Collection
Data was collected using a web-based survey software Qualtrics (Qualtrics, 2005). Because the
response rate can be low with web-based surveys and to increase the response rate, we used a
process outlined by Dillman and colleagues that relies on personalized and repeated contact
(Dillman, Smyth, & Christian, 2011). The initial distribution of the survey included an invitation
to participate in the research that was personalized to each dean (see Appendix K). The survey
contained specific introductory information about the study, and the logo of the researcher’s
university was included on the survey. Information about members of the supervisory committee
was provided in addition to contact information for the principal investigator and the supervisor.
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The survey also explained how responses would benefit clinical nursing education in SA. The
invitation to participate was resent to non-respondents two and four weeks later. Subsequently,
attempts were made to contact non-respondents by telephone. Given that there were no
substantive changes to the questionnaire after pre-testing, the decision was made to include the
data from the seven pretest questionnaires in the final data se. This decision was also supported
due to the small sample size. According to some researchers in health science that, it is
recommend including pre-test pilot data with the main study upon the condition that same
methodology has been followed, in order to strengthen the findings of main study (Thabane et
al., 2010).
For subsequent contact Saudi Arabian nursing schools, the following steps were taken: (1) an
introductory email was sent, informing the deans of the upcoming survey; (2) an email was sent
with a personalized survey link; (3) reminder emails, with personalized links, were sent to nonrespondents two and four weeks later; (4) the remaining non-respondents were followed-up via
telephone. Data collection took place from August to November 2019.
Data Analysis
Descriptive statistics were calculated using SPSS [version 25]. Most of the survey variables were
measured at a nominal level, thus frequency distribution tables were calculated. When the webbased survey was created, a forcing function was used to ensure that respondents answer each
question before proceeding to the next one. This approach resulted in a result no “missing data”
quantitative questions. However, some of the open-ended questions were not answered. The data
provided below describes findings from 29 (of the 46) schools that provided data on the use of
clinical simulation in their undergraduate nursing program of study. Responses to open-ended
questions were grouped into three major categories (barriers, facilitators, and incentives).
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Result
The survey was completed by 36 (78%) (including seven pretest participants) of the 46 SA
undergraduate nursing schools. Twenty-nine of the 36 schools (81%) reported using clinical
simulation while seven (19%) reported no use of clinical simulation. Of the 36 nursing schools,
only 20 schools (56%) have access to clinical laboratories for use with medium- or high-fidelity
simulation manikins. Sixty-nine percent of those labs are in the School of Nursing, and the
remainder share their laboratory with another school or discipline. The number of laboratories
available in each school range from 1 to 11. A flow chart of survey response and the
corresponding use of various types of simulation technology in use (described below) is provided
in Figure 5.
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Figure 5
Response Rate and Type of Clinical Simulation

Types of Simulation Technology in Use
Of the 29 nursing schools that reported using clinical simulation, 48% reported using part task
trainers; 45% used low-fidelity manikins, 52% used medium-fidelity manikins, and 45% used
high-fidelity manikins at the time of the study. Two schools only used computerized IV and
electrocardiogram (ECG) monitoring virtual simulations. Eighty-six percent of the schools
reported the use of actors or role plays as a form of simulation, while 59% assign students to role
play, 31% used staff as actors, and 17% used hybrid simulations using actors along with skill
trainer equipment. Nineteen (66%) of the schools stated that they use any form of computer-
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based simulation, with 55% using computer-based patient scenarios, 17% using virtual
ward/hospital simulation, and 3% using clinical decision-making computer games.
To create more authentic clinical experiences, 60% of the schools require learners to don
clothing/gowns as part of simulation; 55% use masks, 52% use moulage (to create wounds or
other signs of disease), 52% used patients identification and allergy bands, 45% used patients
notes, 14% used makeup or wigs, and 10% used props (such as personal belongings, photos, and
flowers).
Seventy-five percent of the schools purchased scenarios, and 60% also designed their own
scenarios. Scenarios focus on learning fundamental nursing skills, critical care, medical-surgical
nursing, maternity, and basic life support. Seven percent of those schools marketed scenarios
(offered them for sale) for any form of simulation.
Pedagogical Principles and Practices
Of the 29 nursing schools that use clinical simulation, 79% report that their institutions are
committed to developing simulation as a teaching and learning strategy. Although more than half
(52%) of the schools stated that they currently use simulation as an alternative to some clinical
hours, 69% of responders do not consider the possibility of using simulation as further
replacement to clinical placement hours in the future. The number of hours being replaced was
reported in the open-ended comment section, and it varied significantly between schools (the
range is 2–6 hours).
Sixty percent of the respondents who use clinical simulation in their nursing program report
using a model, or theoretical framework, as a guide for instruction and student learning. Some of
these frameworks are curriculum-based, such as nursing process and Objective Structured
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Clinical Examination (OSCE), and some are learning theories such as adult learning theories,
Kolb’s Theory of Experiential Learning, and Millers Pyramid of skill acquisition. Sixty-eight
percent of the responding schools indicate that their simulation sessions become more complex
and require more intensive student engagement as student progress through their undergraduate
program. Eighty-nine percent had specific written objectives, and these objectives are embedded
within or are linked to a specific clinical topic or course outcome. The objectives are also aligned
with documented curriculum objectives (for the objectives categories listed refer to Table 8).
Sixty-two percent of the schools mentioned that clinical reasoning, clinical decision making, and
clinical-judgement skills were addressed as a discrete topic in their undergraduate program, but
no particular learning theory or model is used to guide the use of clinical simulation to meet
learning outcomes. On the other hand, only 17% of the respondent schools addressed those
outcomes using a specific model.
The use of clinical simulation to achieve specific objectives and/or clinical skills reported by
survey respondents is presented in Table 7. Role playing was most frequently reported for use to
teach specific identified objectives, while high-fidelity manikins were used less. Simulation
sessions ranged from 30 minutes to 2 hours. In terms of pre-simulation preparation associated
with medium- and high-fidelity manikin simulation sessions, students are provided a variety of
methods to prepare for the simulation session, including lectures/tutorials, directed reading,
written and computer-based learning packages, and training in psychomotor and communication
skills, with lectures and/or tutorials being the most frequently cited method of preparation (72%).
During the simulation session, 72% of the schools had a briefing just before the simulation
experience, including the delivery of a general orientation to the simulation facilities and the
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provision of information on scenarios, simulated patients’ health issues, simulation process,
simulation environment, equipment, and use of manikin.
Table 7
Targeted Learning Objectives (%; n=29)

Objective

LowRole Plays Standardiz Computer- Part Task
ed Patient
Based
Trainers
Fidelity
Simulation
Manikins

MediumFidelity
Manikins

HighFidelity
Manikins

Therapeutic
86% (25)
communication
skills

35% (10)

28% (8)

24% (7)

38% (11)

45% (13)

28% (8)

Patient
assessment

59% (17)

35% (10)

35% (10)

28% (8)

45% (13)

48% (14)

28% (8)

Clinical
psychomotor
skills

59% (17)

28% (8)

24% (7)

28% (8)

55% (16)

45% (13)

24% (7)

Knowledge
acquisition

59% (17)

31% (9)

35% (10)

35% (10)

55% (16)

48% (14)

35% (10)

Clinical
reasoning

69% (20)

28% (8)

35% (10)

24% (7)

38% (11)

41% (12)

31% (9)

Decision
making

62% (18)

21% (6)

28% (8)

31% (9)

35% (10)

35% (10)

31% (9)

Teamwork

48% (14)

24% (7)

17% (5)

17% (5)

21% (6)

24% (7)

24% (7)

Organization
and
prioritization

35% (10)

17% (5)

14% (4)

14% (4)

28% (8)

21% (6)

14% (4)

In general, nursing students received different levels of assistance from educators during the
simulation sessions. More than half of the respondents (66%) indicated that they have a
facilitator in the room to assist the students throughout the session, while 35% report that they
used “pause and discuss” strategies to allow for questions and/or discussion. Twenty-one percent
report that the degree of educator assistance varies depending on experience level of the students,
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and 38% report that the level of support varied depending upon the scenario. Two participants
said that simulation session is fully immersive, with no assistance from educators, while one
participant indicated the use of ad hoc assistance only.
The number of participants in a simulation session varied from 1 to 30 students actively involved
in a simulation session at one time. Fifty-nine percent stated that other students were present as
observers in the simulation room. Observers numbers ranged from 1 to 22; the average being 11.
The majority of participants reported that observers had no particular role during simulation,
with 28% of participants allocating observers a specific role. Assigned roles include a specific
role to provide feedback, to assess team performance, to encourage peer learning, to engage in
the discussion during the debriefing process, and to evaluate peers. Sixty-two percent reported
that they rotate roles between student participants in the simulation learning activity and
observers. Seventeen percent of the schools indicated that their simulation session can be viewed
by students in another room through video link up and/or one-way glass screens and that students
who observe the simulation in this manner are not assigned a specific role or learning activity.
A debriefing phase was reported by 55% of participants and lasted between 5 and 60 minutes.
Two to three facilitators conducted the debriefing sessions in the schools that debriefed students,
and 17% of those schools used video recording of the simulation experience as part of the
debriefing. Ten percent of the schools use video recording of simulations for further classroom
teaching. Of the schools that report the use of a debriefing phase, 50% reported using techniques
of reflection and self-assessment of strengths and weaknesses. Reflection involves a facilitated
discussion using targeted questions, evaluation check lists, group discussion, and the delivery of
verbal feedback. Self-evaluation assessments involve the use of graded criteria, such as the use
of skills checklists.
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Roles and Responsibilities of Staff Involved in Clinical Simulation
Simulation instructors were asked about their perception of medium and high-fidelity simulation
as an effective strategy for teaching. Sixty-nine percent of participating schools that use clinical
simulation reported simulation to be an effective teaching strategy for clinical reasoning /
decision making / judgement. Sixty-five percent supported its use for learning technical and
psychomotor skills, and 27% supported its use for teaching communication and teamwork. The
degree to which staff are assigned to support clinical laboratories, as well and the tasks assigned
to specific staff members, varied across the 29 schools. As highlighted in Table 8, the preparation
of simulation labs and manikin maintenance were most often assigned to the academic staff
(63%) and the laboratory technicians (50%). Sixty-seven percent of the respondents had IT
technical support. Only 33% of the participating schools indicated that maintenance of manikins
was the responsibility of manufacturer representatives. Although members of academic staff had
a role in most of the responsibilities, they engaged extensively in writing scenarios (83%) and
debriefing sessions (71%).
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Table 8
Staff Role and Responsibilities (%; n=24)

Clinical
Supplying
Casual
Simulation
Role and
IT
Laboratory
Company
Laboratory Specialist
Responsibility
Technician
Technician
Representative Educator
Staff

Lecturer /
Permanent
Academic

Preparing
physical
environment

50% (12)

13% (3)

8% (2)

13% (3)

21% (5)

63% (15)

Maintaining
manikins

38% (9)

29% (7)

33% (8)

8% (2)

4% (1)

42% (10)

Maintaining
computer and
audiovisual
equipment

25% (6)

67% (16)

17% (4)

13% (3)

4% (1)

33% (8)

Writing
simulation
scenarios

25% (6)

0

0

13% (3)

17% (4)

83% (20)

Programming
computer
software

4% (1)

67% (16)

21% (5)

4% (1)

0

17% (4)

Controlling
the computer
during
simulation

33% (8)

21% (5)

0

17% (4)

4% (1)

46% (11)

Supporting
students in
simulation
room

38% (9)

0

0

21% (5)

13% (3)

58% (14)

Debriefing
students after
simulation

21% (5)

0

0

13% (3)

13% (3)

71% (17)

Preparation and training of staff involved in medium- and high-fidelity simulation is provided in
a variety of ways, including introductory training from manufacturer (69%), advanced training
from manufacturer (21%), train-the-trainer done by staff already trained (62%), continuing
education focused on principles and practices of simulation-based teaching (35%), and
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specialized tertiary courses offered by external agencies (10%). Seventeen percent of the
respondents stated that not all of their staff have been trained and some of the major problems
regarding preparation, training, and staffing include, the lack of a specialized training centre, lack
of continuing education, the lack of staff with specialized training, and a shortage of available
staff and laboratory technicians.
Student Assessment Using Clinical Simulation
Fifty-nine percent report using simulation for instruction, while 12 (40%) use simulation for
student assessment. The domains of student learning that are assessed, and the corresponding
types simulation used for these assessments are summarized in Table 9. As illustrated in
Table 10, on average, 70% of schools report using role play as the most frequent type of
simulation for student assessment, and high-fidelity manikins are used to a lesser extent.
Specifically, high-fidelity manikins are used between 17% and 50% of the time, including 17%
for therapeutic communication skills assessment, 33% for knowledge acquisition assessment,
33% for patient assessment skills, and 33% to assess teamwork and prioritization.
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Table 9
Targeted Assessment Items (%; n=12)

Targeted
Assessment
Items

Role
Plays

Part Task
ComputerTrainers or
Based
Actors
Low-Fidelity
Simulation
Manikins

MediumFidelity
Manikins

HighFidelity
Manikins

Formative
assessment

83% (10)

8% (1)

42% (5)

67% (8)

75% (9)

42% (5)

Summative
assessment

50% (6)

8% (1)

42% (5)

67% (8)

75% (9)

33% (4)

Remediation
following
identified
problem

67% (8)

8% (1)

50% (6)

58% (7)

75% (9)

42% (5)

Therapeutic
communication
skills

92% (11) 17% (2)

25% (3)

25% (3)

33% (4)

17% (2)

Patient
assessment
skills

67% (8)

17% (2)

42% (5)

67% (8)

67% (8)

33% (4)

Clinical
psychomotor
skills

58% (7)

8% (1)

25% (3)

75% (9)

67% (8)

42% (5)

Knowledge
acquisition

67% (8)

8% (1)

58% (7)

75% (9)

75% (9)

33% (4)

Clinical
reasoning /
decision making

67% (8)

8% (1)

50% (6)

58% (7)

83% (10)

50% (6)

Teamwork/
83% (10) 17% (2)
organization and
prioritizations

42% (5)

50% (6)

67% (8)

33% (4)
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Simulation is used for both formative and summative assessments, and respondents report the
use of skills checklists and OSCE / Objective Structured Practical Examination (OSPE). More
than half (55%) of the responding schools indicated that they use skills test outcome
measurements to evaluate student learning associated with medium- and high-fidelity manikin
simulation sessions, and 48% use student satisfaction surveys.
Factors Influencing the Use of Clinical Simulation
Table 10 summarizes the barriers against, facilitators for, and incentives of using clinical
simulation. Sixty percent of respondents indicated that the level of clinical staff training in
medium- and high-fidelity manikins is a barrier to the use of clinical simulation. Respondents
provided open-ended comments such as “not well trained,” “need more training in high-fidelity
manikins,” “need specialized training in specialized centres,” and “need for updating staff
knowledge and practices about using high-fidelity simulation.” Forty-five percent have a
shortage of staff and administrative support for conducting simulation and provided statements
such as “lack of administrators and technical support,” “lack of faculty to help run the
scenarios,” and “lack of sufficient functional high-fidelity manikins and equipment.” Forty-eight
percent mentioned that they do not have sufficient time for development and implementation in
the context of the academic workload and that apprenticeship to use this technology, design, and
running scenarios is time-consuming. Responses address the lack of time, such as “we do not
have extra time for continuing education about the simulation best practice,” “it takes a lot of
time to develop simulation scenarios,” and “need more time.”
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Table 10
Barriers, Facilitators, and Incentives Influencing the Use of HPSMs

Barriers

Facilitators

Incentives

Lack of adequate staff
training and clinical staff
numbers
Lack of support from
administrators, IT, and other
faculty members

Helpful and comprehensive
training in the use of HPSMs

Additional training and
continuous education

Support from administrators,
technical individuals, and
academic staff

Adequate staff numbers for
conducting simulation
sessions

Lack of equipment, including
high-fidelity manikins and
preprogrammed scenarios

Adequate facilities,
simulation equipment, and
high-fidelity manikins

Lack of time, especially for
developing, designing, and
writing scenarios

Staff enthusiasm and
initiative to learn and use
HPSMs

Additional resources,
including equipment, highfidelity manikins, and
technology support staff
Encouraging
multidisciplinary
collaboration

In addition to constraints, academic staff who teach in clinical laboratories identified some
factors they perceived as facilitators for integrating medium- and high-fidelity manikins into the
curriculum. Seventy-nine percent reported that staff enthusiasm is an important facilitator, 62%
the importance of adequate of laboratory teaching space, 52% the availability of preprogrammed
scenarios, 45% the presence of additional faculty during the simulations, and 45% the
availability of a sufficient number of functional high-fidelity manikins in clinical laboratories.
Faculty respondents also recommended resources or incentives for integrating clinical simulation
into nursing courses. Several responses provided open-ended responses that highlighted how
adequate staff numbers for conducting simulation sessions, level of teaching staff training in
simulation, level of technical support, sufficient number of manikins, multidisciplinary
collaboration, and financial support would incentivize the use of clinical simulation. Specifically,
responses included statements such as “more staff,” “more lab technicians,” “well trained staff,”
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“training programs for staff,” “providing courses/training for lab staff,” “updating the staff with
best practices,” “continuous education,” “ more training from manufacture,” and “availability of
technical support.”
Discussion
This study provides the first published report about the usage of clinical simulation as a tool for
teaching, learning, and assessing in undergraduate nursing schools in SA. High response rates,
scope of the study, as well as evaluation of pedagogical principles used during simulation
experience are the key strengths of this study. All Saudi Arabian nursing schools were invited to
participate, and the response rate was high for a survey (78%). The response rate to this survey
was maximized by employing strategies such as repeated contact and alternative contact. The
survey questions addressed a wide range of issues, and responses provided an overview of the
current use of clinical simulation in SA.
The following sections describe the key areas identified in the survey, discuss interpretation of
findings, and include some recommendations for enhancing integration of HPSMs into nursing
curriculum.
Overall survey results demonstrate that most of the Saudi Arabian nursing schools are integrating
simulation in their undergraduate nursing programs and committed to its development; however,
there is restricted access to high-fidelity manikins. Clinical simulation has not been completely
adopted by undergraduate nursing programs in SA even when it is available, or institutional
barriers exist that prevent its use. The majority of nursing schools are using the traditional form
of simulation, which is role play. It is considered to be the most effective strategy for achieving
objectives in the emotional domain, as students can see and understand problems through other’s
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eyes (Trail Ross, Otto, & Stewart Helton, 2017). Thus, this form of simulation would not be the
most appropriate form for some knowledge and skill acquisitions. Virtual simulation seems to be
in the very early stage of integration into nursing curriculum. This could be a beneficial step, as
introduction of clinical virtual simulation in nursing education has the possibility of improving
the retention of knowledge and clinical reasoning (Padilha, Machado, Ribeiro, Ramos, & Costa,
2019). Then over time, it could enhance the satisfaction of nursing students with the learning
experience (Padilha et al., 2019). It seems clear from the result of this survey that most nursing
schools are still learning to use HPSMs and that the current use is largely in physical assessment,
some critical care, advanced medical-surgical, maternity, and basic life-support courses.
Designing scenarios is not usual, as three-quarters of the respondent schools purchased
simulation scenarios. Development and design are important and lengthy processes that begin
with determining course learning outcomes and the level of the students. Developing a
simulation scenario should be done with accuracy and attention to detail; furthermore, and a
well-designed script can ensure active-learning strategies that help to meet the learning outcomes
(INACSL Standards of Best Practice: SimulationSM Simulation Design, 2016e). Delivering a
simulation session with no explicit design could trigger students’ anxiety, reduce engagement and
active learning, as well as fail to meet the intended learning outcome (Jeffries, 2014).
Educational Principles and Practices that Underpin Clinical Laboratory Simulations
Pedagogical principles support the use of a theoretical framework or model to guide the
implementation of simulation activities, which is important to achieve effective learning
outcomes (Jeffries, 2014 & Jeffries, 2016). Even though the results from this study indicate some
nursing schools are using a theoretical framework or model as a basis for their simulation
sessions, the majority are not. Consideration should be given to the most effective theoretical
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framework to design and integrate simulation into nursing curriculum. For instance, simulation
educators should select a framework, such as the NLN/Jeffries model, to provide guidance to
design, implement, and evaluate simulation experiences. As a theoretical foundation for research,
simulation use, and efficacy, the NLN/Jeffries framework is an effective model that is widely
used internationally (Jeffries & Rogers, 2009; Jeffries, 2016).
Measurable and clearly defined objectives are essential to achieve the desired outcomes
(INACSL Standards of Best Practice: SimulationSM Outcomes and Objectives, 2016c). Most of
the participating nursing schools have specific writing objectives / outcomes for each simulation
experience, and these objectives are linked to a specific course, subject, or unit. Complexity and
problem-solving requirements are based on the student’s level. They tend to increase as student’s
progress during their programs. It is notable that not all nursing schools are addressing clinical
reasoning, clinical decision making, or clinical judgement in their clinical simulation. Even those
schools that teach students clinical reasoning, clinical decision making, or clinical judgement do
not use a particular model or a theoretical framework to guide the education. According to
Jeffries (2014), critical thinking, clinical decision making, and clinical judgement are milestones
of professional development, as a student nurse moves from novice to expert. A number of
experimental and quasi-experimental studies have supported the effectiveness of simulation as a
pedagogical strategy that supports these learning outcomes (Jensen, 2013; Lee, Lee, Lee & Bae,
2016; Yuan, Williams, & Man, 2014; Mohamed & Fashafsheh, 2019). Advancing levels of
clinical reasoning and clinical judgement should be employed in undergraduate nursing
education to provide safe and effective care.

126

About half of the participating schools provided debriefing following the simulation session and
use some strategies such as discussion, questioning, and self-evaluation of performance using
marking criteria. Debriefing that follows a simulated clinical experience is an important
construct of simulation design, as it allows the students and the instructors to revisit the
encounter reflectively and learn from what was performed. Incorporation of the debriefing
process into simulation sessions improves learning and increases student self-awareness and
autonomy. It can also support transfer of knowledge, skills, and attitudes. Debriefing facilitators
should focus on best-practice criteria to promote safe, quality of care and the development of
students’ professional role (INACSL Standards of Best Practice: SimulationSM Debriefing,
2016a; Kolbe, Grande, & Spahn, 2015). Most participants reported that during simulation
observers had no particular role. In each simulation phase, simulations can provide the observer
with learning opportunities (Hober & Bonnel, 2014). Even though a mix-method study has
indicated that similar results were achieved in three of six predefined learning outcomes by the
observers and participants, facilitators can improve the role of the observer as a high-value team
member to involve the observer by using best teaching and/or learning practices (Hober &
Bonnel, 2014; Reime et al., 2017). Some of the observer roles include processing documentation,
evaluating peer performance, as well as reflecting and communicating with the team during the
debriefing session (Hober & Bonnel, 2014).
The level of fidelity is determined subjectively, and the appropriate level of fidelity is based on
the objective of specific simulation activities (INACSL Standards of Best Practice:
SimulationSM Simulation Design, 2016e; Jeffries, 2012). Thus, it is difficult to assess from a
survey. Fidelity can be achieved not only by the type of HPSMs but also by other factors, such as
the realism of the environment and the authenticity of the scenarios. The adequate level of
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fidelity is essential, as part of good simulation activities is to ensure better simulation outcomes
(Jeffries, 2016). While fewer than half of the participating schools were using high-fidelity
manikins at the time the survey was conducted, a variety of equipment and moulage were used to
achieve realism. Moreover, nursing students should also be allowed more involvement in the
simulation experience by appropriate orientation to the simulated environment and assigning
certain roles to each of them, since role assignment has a significant effect on critical-thinking
skills and self-efficacy (Jeffries, 2016; Weiler, Gibson, & Saleem, 2018).
The majority of nursing schools in SA use HPSMs for teaching purposes only. The
conceptualization of using HPSMs for assessment or evaluation is in the early stage. Students’
evaluation is required for all simulation-based experiences. It is supported in the literature that
simulation-based experience facilitates the evaluation of knowledge, skills, attitudes, and
behaviours. Evaluation also ensures that simulation sessions undergo consistent and continuing
quality improvements. During the development stage of simulation experience, evaluation
processes and method should be designed. Furthermore, evaluation methods should be included
to measure the students’ knowledge acquisition and achievement of learning outcomes (INACSL
Standards of Best Practice: SimulationSM Participant Evaluation, 2016; Jeffries, 2016d).
Staff Responsibilities and Preparedness for Using Medium- and High-Fidelity Manikins
Most of the roles and responsibilities for using HPSMs were assigned to the academic staff or
lecturers in addition to their regular responsibilities. Without adjusting other responsibilities, this
added workload could negatively affect the quality of the simulation sessions. Non-faculty
members (such as clinical laboratory technicians, casual laboratory educators, and technical
support staff) are valuable members who can assist with preparation as well as facilitation (Cant
& Cooper, 2010; Jeffries, 2016). Although the interest in the use of this technology is largely
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related to the faculty’s enthusiasm, the results from this cross-sectional survey indicate that the
adequacy of staff number and staff training is an issue. This is the main constraining factor in
implementing HPSMs and is reported in the literature, which recognizes the need for clinical
staff and more training for designing and implementing HPSMs effectively in nursing clinical
education (Arthur et al., 2011; Bogossian et al., 2012; Hallmark, 2015; Lapkin, Levett-Jones, &
Gilligan, 2012). Simulation-session educators/facilitators take charge and supervise the entire
simulation-based experience. Simulation educators should have the education, skills, and the
ability to support students learning and achievement of the desired outcomes. It is extremely
important for a simulation educator to stay current, as new evidence become available in this
developing, rapid-paced, technological environment. In addition, theories and research should
guide the selection of a facilitation method (“INACSL Standards of Best Practice: SimulationSM
Facilitation,” 2016b).
Facilitators and Constraints in the Use HPSMs
The results of this study indicate that faculty barriers to implement HPSMs in their courses
include lack of time, lack of administrative and technical support, and lack of appropriate
equipment. Lack of adequate staff training and clinical staff numbers were the greatest limitation
for use of this technology. These results mainly, but not entirely, are consistent with the findings
in earlier literature (Al-Ghareeb & Cooper, 2016). The high cost of human patient simulators has
been identified as a major challenge for many institutions (Al-Ghareeb & Cooper, 2016). This
was not necessarily congruent with this survey results. Faculty indicated the lack of support, not
the lack of money for simulators, as a barrier to their use. Due to the time and effort required in
developing and implementing simulated scenarios, it was difficult for the faculty to use HPSMs.
Faculty would use these simulators if they were given extra time to meet these demands.

129

Additional paid time for learning the technology and designing scenarios would be essential (AlGhareeb & Cooper, 2016; Tuoriniemi & Schott-Baer, 2008). Faculty members should also be
aware of the recourses, such as prewritten and preprogrammed scenarios that can be used with
many of the HPSMs (Adamson, 2010). Further, faculty members indicated that the availability of
administrators and technical support and training were key facilitators or incentives for their use
of HPSMs. Thus, administrators should provide adequate support in the form of personnel,
equipment, and continued education for effective simulation activities. A strategy such as train
the trainers (in which faculty who have been trained and who are confident with using HPSMs
provide training and support to faculty who are not) could be a beneficial support (Jeffries,
2014). Initial investment in using HPSMs requires a commitment to further maintaining that
investment through maintenance, training, and support. The literature also emphasizes that there
is a need for theoretical and philosophical basis for the use of technology (Cannon &Boswell,
2012).
Study Limitations
This study's limitations and weaknesses are the ones common to survey methodology. The data
collected is restricted to the questions posed and the accuracy of the information provided. For
each school, only one person completed the survey. Thus, this could limit access to information,
though the survey was conducted by the most suitable individuals.
Conclusion
The results of this preliminary study described the use of clinical simulation in the responding
nursing schools in SA and provided some of the facilitators and constraints in using this
technology in undergraduate nursing education. It also provides insight into the application of
clinical simulation to undergraduate nursing curricula. Respondents to this online survey indicate
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that there is growing interest of faculty to use this technology and increasing numbers of nursing
schools are planning to purchase clinical simulation scenarios and equipment. The survey results
pointed to the need for enhancing the pedagogical principle and practices associated with the use
of clinical simulation so nursing students can be optimally prepared to be skilled and competent.
Lack of adequate staff training and clinical staff numbers, lack of time, lack of support from
administrators and technical individuals, and lack of equipment were the main constraints to the
use of clinical simulation.
Faculty development and support resources are essential to the implementation and subsequent
success of using clinical simulation technology, including faculty development activities that
initially focus on building skills for teaching and assessing nursing students in a simulation
environment. The leaders and stakeholders in nursing education should look at the best practices
to optimize the utilization of clinical simulation and overcome the challenges of integrating this
technology into nursing curricula.
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Chapters 5
General Discussion
Summary of Main Findings
The overall goal of this research was to explore the current use of clinical simulation in
undergraduate nursing education in SA. To achieve this goal, three interrelated research activities
were conducted. First, a literature review was undertaken to understand the current state of
nursing education in SA and to explore the use of clinical simulation in undergraduate nursing
education. Second a scoping review to determine what learning theories were best suited for use
with clinical simulations for teaching and learning in undergraduate nursing education. Third, a
cross-sectional survey was administered to assess the current status of clinical simulation in
Saudi Arabian undergraduate nursing schools.
The following discussion focuses on:1) pedagogical principles and theories underpinning clinical
simulation; 2) the current status of clinical simulation in undergraduate nursing education in SA;
and 3) barriers and facilitators for integrating clinical simulation in SA. This chapter concludes
with a discussion of the study’s recommendations and implications to enhance the integration of
clinical simulation in Saudi Arabian nursing schools.
Pedagogical Principles and Theories
One of the most influential simulation frameworks in current literature, emphasizing reasoning,
decision making, and critical-thinking in clinical nursing education, is the NLN/Jeffries
Simulation Framework (Jeffries, 2012; Jeffries 2016) ( see Figure 6), which no Saudi Arabian
schools reported using in their clinical simulation activities, despite many publications
suggesting its benefits to the design and implementation of simulation activities (LaFond & Van
Hulle Vincent, 2013). Jeffries (2005) notes that incorporating clinical simulation in teaching and
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learning is complex but that it can be made easier to understand by thinking of simulation as an
amalgamation of discrete parts. An appropriate framework to underpin simulation-based teaching
and learning should include five constructs: facilitator characteristics, student characteristics,
educational practices, design characteristics and the nature of the simulation, and learning
outcomes (Jeffries, 2005).
Figure 6
The NLN/Jeffries Simulation Framework

The NLN/Jeffries Simulation Framework (2012). From Journal of Nursing Regulation,
Retrieved from https://www.journalofnursingregulation.com/article/S2155-8256(15)300375/fulltext. Copyright [2015] by National Council of State Boards of Nursing, Inc.
Additionally, these five constructs include related variables. The teaching construct focuses on
the part played by the simulation facilitator with related variables including experience, age, and
clinical expertise. The student is described as self-directed and motivated, and important related
variables are the students’ program, age, and educational level. In relation to educational
practices, the key variables are active learning, learning styles, collaborative interaction, high
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expectations, feedback, cooperation between students and faculty, and the time spent on
particular tasks. Simulation design characteristics include simulation objectives, level of realism,
problem solving, student support, and post-simulation debriefing exercise. Finally, outcomes
include evaluating the efficacy of the simulation experience with the related variables being
learning results, skills acquisition, learner satisfaction, critical thinking, and self-confidence
(Jeffries & Rogers, 2009).
The use of a theoretical framework to guide the implementation of simulation activities is
essential to achieve successful outcomes (Jeffries, 2014; Jeffries, 2016). Theories inform
practice, serving as bridges between research and education. Data should be linked to an
overarching theory (Schunk, 2016). Contemporary literature indicates that the NLN/Jeffries
Simulation Framework was developed based on insights gained from learning theories; however,
it is unclear which theories best inform the framework to encourage optimal results (Jeffries,
2012; Jeffries, 2016). Thus, the manuscript in chapter three (scoping review) of this dissertation
attempted to determine which learning theories are best suited for clinical simulations in
undergraduate nursing education. Based on the findings of the scoping review, behaviourism,
cognitivism, constructivism, social cognitivism, and experiential learning theory should be
combined to frame clinical simulation activities for optimal efficacy. This combination of
theories should be based on simulation objectives and the student’s level.
The NLN/Jeffries Simulation Framework components were evaluated and assessed in relation to
learning theories found in the Scoping Review to determine how effectively the framework
engaged with them. It was assumed that the results would be beneficial to those implementing
the NLN/Jeffries Simulation Framework in simulation work, as they will have a better idea of
which learning theories they should be grounded in to make the most of the model. Learning
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theories are important, and how they are explicitly used can help to inform teaching and learning
in a manner that encourages more effective learning and may result in more positive learning
outcomes (Oermann, Gagne, & Phillips, 2017).

As seen in Table 11, in most cases there is alignment between the basic assumptions of the
learning theories found in the scoping review and the educational practice and design
characteristics of the NLN/Jeffries Simulation Framework. However, some of the behaviourism
assumptions do not align, as they focus on traditional teaching and learning. This pedagogy
perceives the human mind as a memory bank for accumulated knowledge, which is not
appropriate for simulation-based teaching and learning. Secondly, one of the assumptions
associated with social cognitive theory, “learning occurs by observing the behaviour of others
and the outcomes of those behaviours,” is not in alignment with the NLN/Jeffries framework, as
the role of observer is missing. Thirdly, there is a notable overlap between the assumptions of the
other four learning theories (cognitivism, constructivism, social cognitive, and experiential
learning). Overlapping assumptions include: learners are actively involved in the learning
process and prior knowledge plays an important role in learning. Additional variables that
support the framework and are found in current literature are examined in detail below.
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Table 11
Learning Theory Assumptions Embedded in the NLN/Jeffries Simulation Framework

Learning Theory Basic
Assumptions

Yes

No

Educational Practices and Design Characteristics
in NLN/Jeffries Simulation Framework

Behaviourism
✓

An educator-led activity
which assumes that the
educator is in control of
what needs to be done

Learning requires the
educator to stimulate the
learners by reward or
punishment

✓

Intelligence is a function
of the number of
connections learned.
These connections
become strengthened
with practice (repetition)
and weakened when
practice is discontinued

This could be aligned with feedback: summative
assessment is evaluation at a discrete point in time
(i.e., at the end of a course). However, there is no
punishment for failing, and it is conducted in a safe
learning environment (Jeffries, 2016).
✓

Learning is manifested
by a change in behaviour
and immediate feedback

✓

This is against the notion of student-centred
education (student/faculty interaction) and
collaboration. Clinical simulation is student-centred
with the educator playing the roles of facilitator and
evaluator (Jeffries, 2012). Students may also
effectively act as facilitators (Jeffries, 2016).

Learning does not necessarily require a change in
behaviour. In a debriefing session after a simulation
experience, the greatest knowledge gains occur
through reflective thinking (Jeffries, 2012; Jeffries,
2016). Immediate feedback is not always essential.
Feedback can occur during or after simulation or
both, as the simulation educator needs to decide on
the frequency of feedback. Regular and prompt
feedback sometimes is crucial in clinical simulation
to help students fill in the blanks in the cognitive
schema that they have developed around the clinical
skills (Parker & Myrick, 2009). Feedback usually is
given after simulated experience, so the student has
the opportunity to perform and act in the professional
role as well as to determine and solve problems in the
learning situation (Jeffries, 2012).
“Repetition” is aligned with the “time on task”
variable, which refers to repetitive practice,
deliberate practice and dosage, and sequence of
activities (Jeffries, 2016). It is a helpful technique for
nursing educators to encourage nursing students to
practice psychomotor skills with an emphasis on
consistency till they develop cognitive schemes for
fast recall. Repetition of these skills, however,
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Learning Theory Basic
Assumptions

Yes

No

✓

Focuses on achieving
specific outcomes and
not developing the
individual’s potential

Educational Practices and Design Characteristics
in NLN/Jeffries Simulation Framework
requires prompt educator feedback of the student’s
actions. Critical thinking and knowledge scores
increased when the number of clinical simulation
hours increased (Beebe, 2012). Longer simulation
experience also correlated with improved learning
outcomes (Cook et al., 2013).
The objectives sub-variable under simulation design
characteristics is reflecting the intended outcomes of
the simulation experiences and focusing on achieving
specific outcomes as well as developing the students’
potential. It specifies expected student behaviours
(students’ roles) and includes adequate details to
allow the students to participate in the simulation
effectively (Jeffries, 2012). Specific clear objectives
aimed at appropriately challenging outcomes were
linked to increased satisfaction and confidence,
which can effectively allow students to address their
self-directed learning goal (Jeffries, 2016). Another
variable, “high expectation,” refers to the mastery of
learning and competency-based educational
strategies with standardized outcomes. As in a safe
learning environment using simulation, nursing
students can expand their competency level and feel
empowered to achieve greater learning outcomes
(Jeffries, 2012).
Cognitivism

Learning involves the
creation of mental
representations or
associations that are not
necessarily reflected in
behavioural changes

✓

This could be aligned with the “diverse learning,”
which refers to range of difficulty, multiple learning
strategies, capture clinical variation, and
individualized learning (Jeffries, 2016). Clinical
simulation provides teaching/learning environments
that connect instruction with cognitive knowledge
processes, such as perceiving, thinking, and
processing information (Rutherford-Hemming,
2012). Here, the student regulates the conceived
knowledge and the locus of control is internal.
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Learning Theory Basic
Assumptions

Yes

No

Educational Practices and Design Characteristics
in NLN/Jeffries Simulation Framework

Learning involves
internal mental activities
such as knowing,
retaining, and critical
thinking (problem-based
learning)

✓

This assumption can be associated with the “problem
solving” variable. This is related to the level of
complexity of the scenario in the simulation
experience. In determining the degree of complexity,
the educator needs to reflect on the purpose of
simulation and the ability of the students. The
complexity should be at a level that is challenging,
but attainable (Jeffries, 2012; Jeffries, 2016).

Learners are actively
involved in the learning
process

✓

Learning is a process of
relating new information
to previously learned
information

✓

This is aligned with “active learning,”
“student/faculty interaction,” and “collaboration”
variables. These variables refer to the concepts of
interactivity and student-centred teaching in which
simulation design intends to meet students’ needs and
promote student engagement. Also, educator/student
collaboration informs formative assessment and
student involvement in planning simulation activities,
which can help to meet students’ specific needs
(Jeffries, 2016).
“Debriefing” is the aligned variable with this
assumption. In a simulation experience, students can
generate knowledge using prior knowledge and
assimilate new knowledge in the learning
environment (Jeffries, 2014). Reflective thinking as a
part of debriefing also can manifest this as students
can recall the encounter, reflect on what happened,
review what was learned from the experience, and
contemplate what could have been done in other
ways (Jeffries, 2012). Thus, the concept of
meaningful learning can be achieved in simulation
experiences.

Mistakes are learning
opportunities

✓

This assumption is embedded in the “feedback”
variable. It is essential to emphasize that a simulation
should create a safe environment for students where
mistakes can be made (Jeffries, 2012) and the most
important thing is to reflect and to get them to learn
from their mistakes.
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Learning Theory Basic
Assumptions

Yes

No

Educational Practices and Design Characteristics
in NLN/Jeffries Simulation Framework

Constructivism
Learning is the process
of constructing meaning
and making sense of
experience

✓

This assumption is mostly aligned with the
“debriefing” variable, as it provides time for
reflection to occur. In simulation experiences,
specifically in the debriefing phase, students can
reflect, analyse, and correct decision making
(Jeffries, 2014) and, thus, make sense of the
simulation experience.

Learning is a process
through which learners
generate knowledge,
skills, and values from
direct experiences

✓

This assumption can be associated with the
“simulation phase” and the “debriefing phase.” In the
simulation phase through “feedback” and “diverse
learning” variables, students can generate knowledge,
skills, and values. Following simulation via the
“debriefing” variable, students can reflect in action
(self-correct during the experience) and reflect on
action (reflecting following experience helps to
formulate new models of thinking) (Jeffries, 2014).

Learners build on current
and prior information to
create ideas and make
decisions

✓

Similar to the cognitivism fourth assumption that
“debriefing” is the aligned variable with this
assumption. Debriefing following the simulation
experience can provide an opportunity for a student
or group of students to remember the encounter,
reflect on what has taken place, examine what was
learned from the experience, and anticipate what
could otherwise have been done (Jeffries, 2012).

Learning occurs in
structured situations
where learners become
actively involved with
content through
manipulation of materials
and social interaction

✓

Similar to the third assumption of cognitivism, it is
aligned with “active learning,” “student/faculty
interaction,” “collaboration,” and “support student”
variables. These variables focus on student-centred
concepts in which simulation design intends to meet
student’s needs and promote student engagement.
Simulation creates a context for active learning;
students create knowledge through meaningful links
with the simulation experience and connect the
learned knowledge to the current or future situation
of an individual patient. Active engagement provides
opportunity for the simulation educator to assess the
students’ problem-solving and decision-making
skills. It is also shown to enhance students’ criticalthinking skills (Jeffries, 2012). During simulation
experiences, educators interact and support students
146

Learning Theory Basic
Assumptions

Yes

No

Educational Practices and Design Characteristics
in NLN/Jeffries Simulation Framework
through coaching and facilitating reflection-in action.
This assistance could be in the form of cues which
offer enough information but do not interfere with the
student’s independent problem solving (Jeffries,
2014).

Learning is enhanced
when knowledge, skills,
and attitudes are
presented in real-life
contexts (situated
Cognition)

✓

This assumption is embedded in the “fidelity”
variable, which refers to the extent to which a
simulation experience mimics reality (Jeffries, 2012).
Fidelity is considered a crucial aspect of simulation
design, and it is beyond the sophistication of the
manikins (Jeffries, 2016).
Social Cognitive Theory

Learning occurs in a
social environment. By
observing the behaviour
of others and the
outcomes of those
behaviours, learners
acquire knowledge, rules,
skills, beliefs, and
attitudes

✓

There is not a specific variable aligned with this
assumption. However, the observer role during
debriefing can be associated with this assumption, as
“debriefing” is a variable under simulation design
characteristics. On the other hand, learning occurs for
the observer in each simulation phase (briefing,
simulation activity, and debriefing). Observers can
gain knowledge for effective clinical judgement and
identify the value of delivering effective nursing care
throughout simulation experiences (Hober & Bonnel,
2014). The literature indicates that the role of the
observer can contribute to measurable outcomes, and
these outcomes are similar to active participant’s
learning outcomes (Rogers, Baker, & Franklin,
2020). Moreover, the number of students assigned to
the observer role should be limited, as it has been
associated with a reduction in the perceived realism
of simulation (Harder, Ross, & Paul, 2013). Students
should have a good knowledge of their own roles
during simulation and be able to alter roles part way
through a scenario (Harder, Ross, & Paul, 2013).
Some of the observer roles include processing
documentation, evaluating peer performance, as well
as reflecting and communicating with the team
during the debriefing session (Hober & Bonnel,
2014).
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Learning Theory Basic
Assumptions

Yes

No

Educational Practices and Design Characteristics
in NLN/Jeffries Simulation Framework

Learning occurs actively
through actual
performance and
vicariously by observing
models

✓

Similar to cognitivism and constructivism, this
assumption can be aligned with “active learning” and
“collaboration” variables. Through active
engagement of the students in simulation, they gain
knowledge, skills, and attitude (Jeffries, 2012).
Within the simulation experiences, educators can role
model and mentor, and students can follow the
procedures, skills, and behaviours that have been
modelled (Rutherford-Hemming, 2012).

Individuals learn to set
goals and self-regulate
their cognitions,
emotions, behaviours,
and environments in
ways that facilitate
attainment of those goals

✓

This assumption could be embedded within the
“objective/outcomes” variable, as simulation
activities should be goal directed. Specific clear
objectives aimed at appropriately challenging
outcomes were linked to increased satisfaction and
confidence, which can effectively allow students to
address their self-directed learning goals (Jeffries,
2016). Incorporating learning-outcomes assessment
rubrics into simulation design can enhance senior
nursing students’ self-regulated learning and presimulation preparation (Luctkar-Flude, Tregunno,
Egan, Sears, & Tyerman, 2019).
Experiential Learning Theory

Learning happens
through a learner’s
engagement with
experience (learning by
doing)

✓

Similar to cognitivism, constructivism, and social
cognitivism, this assumption is aligned with the
“active learning” variable. Students learn by
practising during simulation; they attach meaning
while experiencing the situation and construct
knowledge. Simulation experiences provide a safe
immersive environment which fosters students’
openness to challenge (Jeffries, 2014).

Experience requires
continuity and interaction
with environment

✓

This assumption can be aligned with “time on task”
and “fidelity.” “Time on task” refers to repetitive
practice, deliberate practice, as well as dose and
sequence of activities (Jeffries, 2016). This practice
should be in an authentic situation that mimics reallife situations. Learning usually happens when there
is continuity and interaction in which students take
every experience and connect what has been learned
to current and future situations. Furthermore, criticalthinking and knowledge scores increased when the
number of clinical simulation hours increased
148

Learning Theory Basic
Assumptions

Yes

No

Educational Practices and Design Characteristics
in NLN/Jeffries Simulation Framework
(Beebe, 2012). Longer simulation experience also
correlated with improved learning outcomes (Cook et
al., 2013).

Learning requires
embracing new
experience and
possessing reflective,
analytical, and problemsolving skills

✓

This assumption could be aligned with the “problem
solving” and “debriefing” variables. Problem solving
is related to the level of complexity of the scenario in
the simulation experience. Simulation experiences
provide students with opportunities to anticipate
problems and identify alternate solutions to a
problem ahead of the patient encounter. These
experiences prepare students for future patient care
experiences, which can be dynamic and
unpredictable. In determining the degree of
complexity, the educator needs to reflect on the
purpose of simulation and the ability of the students.
The complexity should be at a level that is
challenging, but attainable (Jeffries, 2012; Jeffries,
2016). Reflection is a central component of
meaningful debriefing in which students reflect on
the experience and recount what happened to
understand action and behaviours as well as decisions
and judgements (Jeffries, 2014). Debriefing for
Meaningful Learning (DML) is a six-phase
debriefing approach that integrates, examines,
explores, elaborates, evaluates and extends in an
iterative but consistent reflective process to support
clinical educators to debrief simulation experiences.
Educators use this approach to assist students
reflecting on their practice (think like a nurse) and
show they can transfer learning from one educational
environment to another (Dreifuerst, 2015).
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Facilitator Construct
The input of simulation facilitators is much greater than the three basic variables described in the
simulation framework: years of experience in simulation, age of the facilitator, and clinical
expertise (Jeffries, 2012). As well as grasping the theoretical/pedagogical foundations of
simulation, facilitators must possess self-awareness to decrease impediments that compromise
participants’ ability to learn. In 2010, Parsh interviewed undergraduate nursing students and
simulation instructors to establish the characteristics they thought contributed to productive
simulated clinical experiences. Students identified the following list of factors as important:
personality, teaching ability, evaluation, nursing competence, interpersonal relationship, and
realism. Simulation facilitators thought evaluation, nursing competence, personality, teaching
ability, technological skills, designing scenarios, and ability to manipulate equipment were
important (Parsh, 2010). Finally, the INACSL standard includes demographics, attributes, roles
and responsibilities, and values as important factors in creating effective simulation experiences
(Jones, Reese, & Shelton, 2014).
Participant Construct
Current literature also recognizes that the contribution of simulation participants is more
complicated than the three variables identified in the NLN/Jeffries Simulation Framework
(program, level, age). Participant-related variables that influence performance include age,
gender, readiness to learn, personal goals, preparedness, tolerance for ambiguity, self-confidence,
learning style, and level of anxiety (Jeffries, 2016). Additionally, factors within the control of
participants (including their motivation and enthusiasm, personal feelings about simulation, and
their willingness to suspend disbelief) influenced their ability to engage in simulation activities
(Kiat, Mei, Nagammal, & Jonnie, 2007; Leighton & Scholl, 2009; van Soeren et al., 2011).
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Educational Practices Construct
Each of the variables identified under the educational practices construct (active learning,
feedback, student/faculty interaction, collaboration, high expectations, diverse learning, and time
on task) are supported in the literature (Jeffries, 2012; Jeffries, 2016), with some suggested
modifications to their meaning. The variable for active learning is “interactivity,” student/faculty
interaction is “ learner-centred,” high expectation is “ mastery learning and defined outcomes,”
diverse learning is “ range of difficulty and multiple learning strategies, individualized learning,”
and time on task is “repetitive practice and deliberate practice” (Jeffries, 2016, p.18). Additional
variables associated with educational practices (including curricular integration of learning
theory to guide simulation practice and research, which was the impetus for the scoping review
in this paper) are also suggested in the literature (Jeffries, 2012; Jeffries, 2016). The theoretical
underpinnings of most simulations are not adequately addressed, and in most simulation research
studies, learning theories are missing. Neither curricular integration nor standardized simulation
scenarios are described in the NLN/Jeffries Simulation Framework (Cant & Cooper, 2010;
Lucisano & Talbot, 2012). The integration of these variables would allow for thoughtful
sequencing and repetition to reinforce concepts (Jeffries, 2016). Simulation is not an add-on; it
should be used thoughtfully to augment learning and to provide experiences that are rare in
clinical practice (Cooper et al., 2012).
Simulation Design Characteristics Construct
As well as the simulation design characteristic variables listed in the NLN/Jeffries Simulation
Framework (objectives, fidelity, problem solving, student support, and debriefing), there are
additional variables suggested by the literature for this construct too. They are pre-simulation
preparation, pre-simulation briefing (orientation), benchmarks / defined outcomes, multiple
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dimensions of realism, role assignment, and group size (INACSL Standards of Best Practice:
SimulationSM Simulation Design, 2016; Jeffries, 2016; Tyerman, Luctkar-Flude, Graham,
Coffey, & Olsen-Lynch, 2018). The literature largely confirms simulation design characteristic
constructs within the NLN/Jeffries Simulation Framework but provides limited best practices.
For instance, INACSL points out the necessity of including pre-simulation preparation and presimulation briefing or pre-briefing when designing simulations. In the lead-up to clinical
simulation, preparation materials and resources should be provided to promote students’ ability
to meet identified objectives and achieve expected outcomes (INACSL Standards of Best
Practice: SimulationSM Simulation Design, 2016a). Familiarity with the simulation environment
and scenario decrease anxiety, which in turn promotes student engagement and supports critical
thinking and reflective practice (Tyerman et al., 2019). A study of quality indicators for
simulation clearly showed that students should be oriented to the simulation environment
(Arthur, Levett-Jones, & Kable, 2013). Furthermore, realism of the environment, which is more
than just the sophistication of the manikin, is an important aspect of simulation design, and
appropriate participant orientation to the simulated environment supports success (Jeffries,
2016). Nursing students should also be allowed more involvement in the simulation experience
by assigning certain roles to each of them, since role assignment has a significant effect on
critical-thinking skills and self-efficacy (Weiler, Gibson, & Saleem, 2018). Moreover, while the
objectives of the simulation will, for the most part, determine the appropriate number of
participants, the following evidence may serve as a useful guide. Students were dissatisfied with
more than six students in a group and suggested that the faculty-to-manikin ratio should be one
to one (Partin, Payne, & Slemons, 2011) while Rezmer and colleagues reported that up to four
participants had no effect on student’s subjective experience or exam performance ( Rezmer,
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Begaz, Treat, & Tews, 2011). Therefore, four to six participants with one facilitator and one
manikin might be the best practice and is certainly more feasible than a ratio of one to one.
Outcomes Construct
Outcomes comprise the final component of the NLN/Jeffries Simulation Framework (knowledge
gained, skill performance, learner satisfaction, critical thinking, self-confidence). These five
variables are not exhaustive (Jeffries, 2012). Evidence shows that clinical simulations also
contribute to knowledge and skill acquisition (Alshammari, Pasay-An, Indonto, & Gonzales,
2018; Eyikara & Baykara, 2017; Orique & Phillips, 2018; Padilha, Machado, Ribeiro, Ramos, &
Costa, 2019; Yuan, Williams, Fang, & Ye, 2012), satisfaction, self-efficacy, communication,
clinical judgement, clinical reasoning (Bambini, Washburn, & Perkins, 2009; Lee, Lee, Lee, &
Bae, 2016; Mohamed & Fashafsheh, 2019; Saied, 2017; Traynor, Gallagher, Martin, & Smyth,
2010; Yuan, Williams, & Man, 2014), and critical thinking (Burns, O’Donnell, & Artman, 2010;
La Cerra et al., 2019; Shin, Ma, Park, Ji, & Kim, 2015; Sullivan-Mann, Perron, & Fellner, 2009).
In addition, a strong case can be made for expanding the criteria to include long-term educational
outcomes and impact indicators, such as patient-care outcomes (Jeffries, 2016). Finally,
additional outcome variables supported by the literature include self-efficacy, behavioural
change, patient outcomes, culture and self-awareness, as well as attitudes and empathy (Jeffries,
2016).
Based on the findings of the scoping review as well as the additional variables found in the
literature, some modifications have been made to the NLN/Jeffries Simulation Framework.
These modifications were highlighted in red (reflected in Figure 7).
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Figure 7
The NLN/Jeffries Simulation Framework Modification with Additional Variables

An approach to framing learning experiences involving the above-mentioned theories in relation
to pre-simulation, participation, and debriefing phases was proposed in the scoping review. As
nothing in the literature recommends which theory might be best applied to the different steps,
the following approach was offered. The pre-simulation step would clearly benefit from being
framed by behaviourism and cognitivism. As Tyerman et al. (2019) explain, pre-simulation
preparation can include an initial activity like watching a simulation modelled in a video to allow
students to view the procedure or psychomotor skill that they are expected to practice during
participation. Cognitivism is also appropriate for pre-simulation preparation and briefing because
the learner’s level is incorporated into learning experiences being designed. At this stage
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instructors should gauge the learner’s level relative to the simulation task. The simulation should
be neither too rudimentary nor too advanced. Secondly, the participation stage might be
effectively framed using social cognitivism and experiential learning theory. Social cognitivism
applies well in this step, as it is during participation that learners begin to understand how they
are part of a health care team and begin to self-identify as nurses. Simulations can support these
key social aspects of nursing. Furthermore, experiential learning theory would be beneficial in
helping students understand the process of learning, while making the simulation experience
more authentic. Inclusion of “extra” factors likely to be present in a health care setting can help
students adjust to their future nursing careers. Finally, constructivism could appropriately frame
the debriefing step. Debriefing is a perfect opportunity for students to reflect and build on prior
learning, reconciling new information with previous knowledge, which is the essence of
constructivism. While specific concepts or skills might benefit from a different arrangement of
learning theories, this architecture suggests one possible approach to how learning theories could
productively frame simulation experiences.
The Status of Clinical Simulation in Undergraduate Nursing Education in SA
To assess the current status of clinical simulation in undergraduate nursing education in SA and
discover how simulation was implemented in clinical nursing education, a cross-sectional survey
of 36 nursing schools was conducted. In the following section, a narrative summary of the
findings is presented, followed by discussion of simulation practices in SA referencing the
NLN/Jefferies clinical simulation framework and best practices.
This research study presented initial data on the current state of clinical simulation as a tool for
teaching, learning, and assessing in Saudi Arabian undergraduate nursing schools. Findings
indicated that most of the schools responding to the questionnaire (81%) were using clinical
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simulation and were further committed to developing simulation as a teaching and learning
strategy. Traditional role plays were the predominant form of simulation although other forms of
simulation were also used. Slightly more than half of the 36 participating nursing schools had
access to and reported using medium- and/or high-fidelity simulation manikins; however, it was
not possible to speak to the extent to which the 10 schools that did not participate in the survey
used clinical simulation or had access to clinical simulation laboratories. While less than half of
the participating schools used high-fidelity manikins, they did use a variety of equipment and
moulage to supplement low- and medium-fidelity manikins to enhance realism. About threequarters of the respondent schools purchased simulation scenarios for several courses. None of
the participating schools indicated that they had were considering substitution of clinical
placement hours with clinical simulation.
Many Saudi Arabian schools used clinical simulation for instruction purposes only and had
specific written objectives for each simulation experience that were linked to specific courses.
Most nursing schools were still focusing on learning how to use simulation technology and had
not yet integrated learning theory into simulation teaching and learning activities. In postsimulation activities, approximately half of the schools debriefed students after simulation
sessions using discussion and structured check lists. In most cases, academic staff were assigned
to conduct simulation sessions as well as all other related activities.
Results of the study indicated that barriers that impeded the implementation of clinical
simulation included lack of time, inappropriate equipment, and insufficient administrative and
technical support. Inadequate training and a shortage of clinical staff were the greatest
impediments to utilizing the technology.
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Simulation Practices in SA
According to the results of the current cross-sectional survey, more than half of the participating
schools claimed to use a model or theoretical framework to design and implement simulation
sessions; however, their models were not congruent with current best practices (e.g., Nursing
Process, Bloom’s Taxonomy, and Miller’s Pyramid of Skill Acquisition). The theoretical
underpinnings of simulation activities, design, and implementation in some Saudi Arabian
schools do not encompass the five conceptual constructs for effective simulation: participant
characteristics, facilitator characteristics, educational practices, design characteristics and the
nature of simulations, and learning outcome (Jefferies, 2005). Facilitator and participant
interactions, expectations, and roles determine effective teaching and learning in simulation
experiences (Jeffries, 2005). While these models may be appropriate for real-life experiences
with patients, their efficacy in simulation experiences may not have been empirically tested.
Furthermore, evaluation, the final stage of the Nursing Process and the apex of the Bloom’s
Taxonomy pyramid, was not implemented in simulation experiences at some nursing schools.
Miller’s Pyramid, a model applicable for skill acquisition only, does not even include an
evaluative component.
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The survey results also highlighted that some schools did not employ theoretical frameworks that
addressed clinical judgement / clinical reasoning, which is of critical importance in nursing
practice. Clinical decision making, clinical judgement, and critical thinking are important
junctures in the life of a student nurse as they move from novice to expert (Jeffries, 2014). It has
been identified that graduate nurses may lack the clinical reasoning skills and critical thinking to
deliver safe, effective patient care (Aboshaiqah et al., 2018; Fielden, 2012). Considering this
concern, the development of students’ clinical reasoning in undergraduate nursing programs
should be considered essential. A number of experimental and quasi-experimental studies have
been conducted that help confirm the effectiveness of simulation as a pedagogical strategy that
supports these learning outcomes (Jensen, 2013; Lee, Lee, Lee & Bae, 2016; Yuan, Williams, &
Man, 2014; Mohamed & Fashafsheh, 2019).
Clinical simulation in Saudi Arabian schools was used primarily for instruction. The schools
were not taking full advantage of the technology for evaluation and assessment. Whereas
formerly general consensus considered simulations most suitable for teaching, currently the
literature recommends that it be used for both instruction and evaluation (INACSL Standards of
Best Practice: SimulationSM Participant Evaluation 2016b; Jeffries, 2016). All components of
the simulation process, learners’ knowledge acquisition, facilitators, simulation environment, and
realism should be recognized and integrated into clinical simulation activities in Saudi Arabian
undergraduate nursing curricula.
The majority of Saudi Arabian nursing schools that responded to the survey (86%) reported that
they employed role plays as the primary form of clinical simulation. Literature suggests that this
form is most effective for successful outcomes in the emotional domain because students can
observe and empathize with participants on an interpersonal level (Trail Ross, Otto, & Stewart
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Helton, 2017). However, it is not the most appropriate form for synthesizing knowledge and the
acquiring psychomotor skills. Various researchers have concluded that medium- and high-fidelity
simulations are more effective for these aspects of learning (Alshammari et al., 2018; Eyikara &
Baykara, 2017; Orique & Phillips, 2018; Padilha et al., 2019; Yuan et al., 2012).
Unfortunately, in SA, medium- and high-fidelity simulation manikins have not been completely
adopted by undergraduate nursing programs because the schools lacked the equipment, or even
when the equipment was available, institutional barriers such as time, training, and
technical/administrative support were lacking. Medium- and high-fidelity manikins were not
being fully utilized for therapeutic communication skills, clinical reasoning / decision making,
teamwork, and prioritization, areas where many empirical studies have shown they are most
effective (Bambini et al., 2009; Lee et al., 2016; Mohamed & Fashafsheh, 2019; Yuan et al.,
2014). Simulation as an experiential learning technique enhances the skills of communication,
teamwork, delegation, prioritization, and leadership (Cannon & Boswell, 2016).
Most participants in simulation sessions reported that observers had no particular role during the
simulation; only 28% of participants allocated observers a specific role. In each phase,
simulations can provide an observer with learning opportunities (Hober & Bonnel, 2014). A
mixed-method study indicated that observers and participants had similar results in three of six
predefined learning outcomes; facilitators can improve the role of the observer as a high-value
team member by involving them in the simulations and using best teaching practices (Reime et
al., 2017).
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In more than half of Saudi Arabian schools, students engaged in debriefing activities such as
discussion and questioning following the simulation session. Debriefing has been identified as a
core component for using simulation in nursing education and is supported by the NLN and
INACSL (Alhaj Ali & Musallam, 2018; Decker et al., 2013). A debriefing session should include
course objectives, time-lines, integration of key concepts, and finally feedback. During the
debriefing, learning objectives and clinical scenarios should be carefully and completely
discussed with each student to allow for the development of a firm foundation of nursing
knowledge. A debriefing completes the learning process, reinforces clinical reasoning and
decision making, and allows the student to integrate both negative and positive factors into a
learning opportunity (Cannon & Boswell, 2016).
Barriers and Facilitators for Integrating Clinical Simulation in SA
According to the results of the cross-sectional survey, three major barriers impeded the effective
implementation of clinical simulation in Saudi Arabian nursing schools: a shortage of adequately
trained staff to conduct simulations; lack of administrative and technical support; and lack of
time for developing, designing, and writing simulation scenarios. These findings were consistent
with other research studies conducted worldwide (Adamson, 2010; Al-Ghareeb & Cooper, 2016;
Arthur, Kable, & Levett-Jones, 2011).
The first major constraint to the implementation of clinical simulation was lack of trained staff.
Some Saudi Arabian nursing schools had purchased simulators and ancillary equipment, but the
equipment remained unused due to lack of trained personnel. Therefore, faculty and staff training
are a critical concern. Unprepared, untrained staff and faculty feel anxious and are reluctant to
engage with simulation technology, leaving simulators underutilized. Focus should be given to
training staff through various formats including in-service and informal seminars,
160

videoconferencing, and online discussions (Moran, Wunderlich, & Rubbelke, 2018). Faculty and
staff benefit from these training sessions to update their knowledge of teaching and learning, but
most importantly, they gain important hands-on experience with the technology. Training should
provide knowledge and experiences to develop the skill and confidence to effectively use clinical
simulation as a valuable teaching and learning strategy. Furthermore, training in debriefing is
very crucial as it is an important aspect of learning from simulation (Jeffries, 2016) (Jeffries,
2016).
A second important constraint to the implementation of clinical simulation was a lack of
administrative and technical support in Saudi Arabian nursing schools. According to the survey
respondents, lack of administrative and technical support was clearly a constraint; however, the
survey did not determine why this was the case. An administrator’s role is to approve and
allocate funding and resources, define expectations, and approve faculty assignments ( Jeffries,
2012). However, without specific data from the survey, we can only speculate which of these
duties were being neglected. Nonetheless, is clear that to optimize the use of clinical simulation,
administrators must make it a top priority and provide generous support in terms of simulators,
IT personnel, and trained faculty. Faculty support has been shown to increase faculty use of
simulation (Adamson, 2010; King, Moseley, Hindenlang, & Kuritz, 2008).
Finally, lack of time to design and develop scenarios for clinical simulation was cited as a
significant constraint. Most of the responsibility for clinical simulations, including design and
development of scenarios, fell on the shoulders of a few, inadequately trained staff and academic
faculty. Again, allowing more paid time for learning, designing, and running simulations as well
as hiring technology-support staff would alleviate this problem ( Jeffries, 2012, 2016; Moran et
al., 2018). In addition, the creation of a Saudi Arabian simulation alliance to support faculty
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development and share simulation scenarios and learning resources such as the Canadian
Alliance of Nurse Educators Using Simulation (CAN-Sim) might be beneficial. Alternatively,
Saudi Arabian nursing educators could join CAN-Sim, which is open to international
membership (CAN-Sim, 2018).
Despite a number of barriers to the implementation of clinical simulation at some Saudi Arabian
nursing schools, it is important to note that specialized simulation equipment was available and
that faculty and staff were eager to use it once they were adequately trained.
Recommendations
Factors crucial to positive learning outcomes based on the integration of simulation-based
learning include proficiency of the educators, adoption of a valid simulation design or
framework, and appropriate debriefing (Jeffries, 2005).
Based on the findings of this study, the deans/directors and faculty of Saudi Arabian nursing
schools might consider the following recommendations to enhance the integration and
implementation of clinical simulation. Most crucially, Saudi Arabian nursing schools should
emphasize methodology over technology. High-technology manikins are of little value without
evidence-based educational principles underpinning simulation practices. Secondly, Saudi
Arabian nursing school administrators should develop a plan to overcome the constraints and
challenges reported above. They should create mutually beneficial partnerships with other Saudi
Arabian schools to share resources and best practices, and it is essential that they also acquire
competent trained simulation faculty with expertise in appropriate pedagogies, simulation design,
facilitation, and debriefing. Furthermore, operational staff should be supported as integral team
members. Administrators must also ensure adequate funding for faculty development and
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development of simulation leaders among the faculty. To lead a simulation team, administrators
should identify a passionate champion who could be sent abroad for comprehensive training and,
on return to SA, would train other clinical simulation team members.
In addition to recommendations for administrators, the current research identified other
important recommendations for faculty. Firstly, educators should integrate clinical simulation
into the curriculum with clear connections for achieving student learning outcomes. They should
incorporate simulation standards of practice into the design, implementation, and evaluation of
simulation-based activities by familiarizing themselves with the principles of learning theory,
and they should consider the hybrid approach highlighted earlier in this study to ground their
teaching in a way that encourages effective learning and positive outcomes. Simulation
instructors should select a framework, such as the NLN/Jeffries simulation model with
consideration to the modifications made, to provide guidance to design, implement, and evaluate
simulation experiences. As a theoretical foundation for research, simulation use, and efficacy, the
NLN/Jeffries framework is an effective model, which is widely used internationally (Jeffries &
Rogers, 2009; Jeffries, 2016). Saudi Arabian nursing educators should also use evidence-based
resources to ensure competence in debriefing, partner with faculty from other disciplines, and
consistently strive for expertise in all aspects of clinical simulation. Professional organizations—
such as the Society for Simulation in Healthcare (SSH), INACSL, and CAN-Sim—are excellent
avenues for networking and educational opportunities. It is recommended that Saudi Arabian
nursing educators join at least one of these organizations and attend a yearly simulation
conference or workshop. If it is challenging to attend international conferences, these
organizations offer educational webinars and online professional development opportunities.
Training programs such as INACSL’s Simulation Education Program (ISEP) and CAN-Sim also
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deliver simulation design or virtual simulation game-design courses online (International
Nursing Association of Clinical Simulations and Learning, n.d.).
Implications
To promote best practices for simulation-based learning and teaching, this research study aimed
to draw a comprehensive picture of how simulation is being used in Saudi Arabian nursing
education. Based on the research findings, a number of implications in the work appear evident.
Firstly, the explicit use of learning theories can help to inform teaching in a manner that
encourages more effective learning and potentially results in more positive learning outcomes.
Secondly, educators will benefit from the study when implementing the NLN/Jeffries Simulation
Framework in their simulation work, as they will have a better understanding of what learning
theories their efforts should be grounded in, allowing them to make the most of the model. The
study can also serve to inform stakeholders/simulation leaders of best practices and to guide
nursing educators to utilize the knowledge gained from the study to improve the existing nursing
programs for undergraduate nurses in terms of using clinical simulation technologies. Finally, the
study clearly emphasizes that focus should be given to the methodology more than to the
technology itself.
Directions for Future Work
The current study also identifies areas for further study of clinical simulation in the Saudi
Arabian context. Information obtained from this study may serve to stimulate further research
and discussion regarding the use of simulation in Saudi Arabian nursing education, which may
encourage researchers to study the NLN/Jeffries Simulation Framework to explore its construct
variables and their impact on students and learning outcomes. Additionally, the theoretical hybrid
model proposed in this study could be tested empirically with further research in simulation
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laboratories in SA. Another line of inquiry could be to survey Saudi Arabian nursing school
faculty, staff, and students to gain insights on and identify concerns about implementing these
ideas. Findings of the cross-sectional survey could also be used as a foundation to understand
where Saudi Arabian nursing schools are with regard to using this innovative technology, which
would be beneficial to standardizing the integration of clinical simulation into Saudi Arabian
undergraduate nursing curricula.
Conclusion
This chapter provided a summary and discussion of the study’s main findings: pedagogical
principles and theories underpinning clinical simulation, the current state of clinical simulation in
Saudi Arabian undergraduate nursing education, and barriers and strengths for the integration of
clinical simulation in SA. The use of clinical simulation is an important avenue to support the
acquisition of clinical skills and competence in nursing students. Executing a well-designed and
integrated clinical simulation experience into the undergraduate nursing curriculum would be
both beneficial and rewarding
With regard to pedagogical principles and theories, the findings of the scoping review, which
described learning theories used with clinical simulation, were presented. Further, the ways in
which the NLN/Jeffries Simulation Framework’s constructs and sub-concepts are embedded in
each learning theory found in the scoping review were presented, and a hypothetical approach to
integrate simulation into undergraduate nursing curricula was proposed. With reference to the
current state of clinical simulation in Saudi Arabian undergraduate nursing education, the main
findings of the cross-sectional survey were discussed in light of current literature and global best
practices. The barriers and strengths to the integration of clinical simulation in SA were then
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identified. Finally, recommendations were made to overcome challenges and enhance simulation
practices in SA, and a direction for potential future research work was outlined.
In conclusion, simulation is more than a method of teaching and practising psychomotor skills. It
is an evidence-based strategy to facilitate high-quality experiences that foster students’ criticalthinking and clinical-reasoning skills. The emphasis is on creating contextual learning
environments that replicate critical practice situations (Jeffries, 2016).Therefore, Saudi Arabian
nursing schools should spend time considering how to best use simulation in their curricula to
promote student learning. Understanding the pedagogical components of simulation and the
centrality of faculty training are crucial to implementing simulation successfully and should be
given as high a priority as creating time for developing simulations, establishing a budget, and
purchasing simulators for the schools that currently lack them.
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Appendix B: Search Strategy
Database: Ovid MEDLINE(R), Ovid MEDLINE(R) Daily and Epub Ahead of Print, In-Process
& Other Non-Indexed Citations <1946 to Present>
Search Strategy:
1 exp Education, Nursing/ (80366)
2 models, educational/ (9514)
3 pedagog*.mp. (6907)
4 exp Simulation Training/ (5461)
5 Computer Simulation/ (169774)
6 Computer-Assisted Instruction/ (11220)
7 Manikins/ (4358)
8 simulat*.mp. (526537)
9 2 or 3 (16048)
10 4 or 5 or 6 or 7 or 8 (537269)
11 1 and 9 and 10 (465)
12 limit 11 to humans (439)
CINAHL / ERIC search (Ebsco)
S8 S1 AND S4 AND S7
S7 S5 OR S6
S6 (MH “Models, Anatomic”)
S5 (MH “Simulations+”)
S4 S2 OR S3
S3 TX pedagog*
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Appendix D: Overview of Articles Included in This Scoping Review

Author(s)

Aim(s)

Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Behaviourism
Harris et al.
(2013)

To offer an
approach to
simulation in
nursing
education that is
theoretically
guided.

Theoretical
Behaviourism
and descriptive (authors specify
the expert
performance
approach)

Theory is used to
develop a simulation
based on expert
performance, where
tasks are designed to
solicit expert
performance, in
consideration of how
the expert developed
the mechanisms that
support their expertise.
Expectation is that
students will then
follow the simulation
and gain the
psychomotor and
cognitive skills of
experts.

Parker and
Myrick
(2009)

To examine how
behaviourist and
constructivist
theories are
applied to highfidelity
simulation in
clinical teaching.

Theoretical
Behaviorism
and descriptive and
constructivism

Authors suggest that
simulation influenced
by behaviourism will
aid students with rote
learning of knowledge
and psychomotor-skill
development. Authors
suggest educators use
a blend of
behaviourism and
constructivism.
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Author(s)

Aim(s)

Learning
Theory

Type of Paper

How Theory
Supports Student
Learning

Cognitivism
Arwood and
Kaakinen
(2009)

To clarify the
importance of
developing
simulations
using a learning
theory and to
assess student
outcomes postsimulation.

Theoretical
Cognitivism
and descriptive (authors specify
neurosemantic
language
learning theory)

RutherfordHemming
(2012)

To examine three Theoretical
learning theories and descriptive
(cognitivism,
social
cognitivism, and
constructivism)
in terms of how
they relate to
simulation.

Cognitivism,
constructivism,
and social
cognitivism

Authors view
language as
representative of
cognition. Language is
used to help students
engage in higher-level
thinking, while
language can also be
assessed (such as
students’ written
reflections poststimulation) to
evaluate outcomes.
Cognitivism in
relation to simulation
helps students to build
on prior knowledge,
assimilate new
knowledge, and be
reflective.

Constructivism
Berragan
(2013)

To conceptualize
different ways of
learning that
occur via
simulation.

Theoretical
Constructivism
and descriptive (authors specify
activity theory
and expansive
learning)
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Immersing students in
a simulation provides
the opportunity for
them to experience
and learn from this
environment. It also
allows students to
further construct their
learning by
interpreting previously
acquired information,
considering how
previous lessons work
in context, and further
developing their nurse
identity.

Author(s)

Aim(s)

Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Evans and
Harder
(2013)

To analyse the
Descriptive
suitability of
review
using a
simulation
framework and
clinical
judgement rubric
as a remedial
approach to
supporting
student learning.

Constructivism
(authors specify
transformational
learning theory)

Students particularly
benefit, in terms of the
transformation of their
perspective, from the
confusing dilemma in
a simulation, followed
by the debriefing
phase, when students
have an opportunity to
adapt or reconstruct
their mental models.

Kuiper at al.
(2008)

To describe the
Theoretical
Outcome Present and empirical
State-Test Model
of clinical
reasoning, a
debriefing
activity designed
to follow a highfidelity patient
simulation.

Constructivism
and social
cognitivism

Students benefit when
simulation-based
learning about clinical
reasoning outcomes is
reinforced with
didactic content during
debriefing. Simulation
offers remediation to
students facing
challenges regarding
clinical-expertise
development (without
concerns regarding
patient safety) and a
chance to enhance
other course (didactic)
content.

Larew et al.
(2009)

To describe the
Theoretical
clinical
and empirical
simulation
protocol
structure used at
the University of
Maryland School
of Nursing and
lessons learned
from the
protocol’s use.

Constructivism

Students develop
communication skills
through collaborative
practice of problem
solving with health
care team (in response
to ongoing prompts
mid-simulation), while
also managing patients
and becoming more
self-aware of how they
perceive clinical issues
as they emerge.
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Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Author(s)

Aim(s)

Lathrop,
Winningham,
and
VandeVusse
(2007)

To examine
students’ selfreported data on
how a
simulation-based
exercise
impacted their
cognitive,
psychomotor,
and affective
preparedness to
deal with a case
of shoulder
dystocia.

Empirical

Constructivism

Students benefitted
from this simulationbased learning that
employs a
constructivist
approach as they
actively developed
their knowledge and
skills as well as gained
an improved
understanding. The
results suggested they
would retain lessons
learned into the future.

Parker and
Myrick
(2009)

To examine how
behaviourist and
constructivist
theories are
applied to highfidelity
simulation in
clinical teaching.

Theoretical
Constructivism
and descriptive and
behaviourism

Authors suggest that
simulation influenced
by constructivism will
be more beneficial to
students in terms of
collaborative/group
processes and the
development of
problem-solving and
clinical-judgement
skills. Authors suggest
educators use a blend
of behaviourism and
constructivism.

Parker and
Myrick
(2010)

To examine how
simulation can
be used in
undergraduate
nursing to
promote
instances of
transformative
learning.

Theoretical
Constructivism
and descriptive (authors specify
transformative
learning theory)

Authors suggest that
students are prompted
to alter their
perspectives by
critically reflecting on
their assumptions,
personal beliefs, and
values, which in turn
impact how they act in
and think about the
world around them.
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Author(s)

Aim(s)

Type of Paper

Reilly and
Spratt (2007)

To examine how
undergraduate
nursing students
and teachers
perceived their
experiences of
high-fidelity
simulations.

RutherfordHemming
(2012)

To examine three Theoretical
learning theories and descriptive
(cognitivism,
social
cognitivism, and
constructivism)
in terms of how
they relate to
simulation.

Waldner and
Olson (2007)

To examine how
learning theories
impact how
simulation
activities occur
in nursing
education.

Learning
Theory

How Theory
Supports Student
Learning

Constructivism

Students benefitted
from the opportunity
to “practice” nursing
without risks
involving actual
people, while active
learning motivated
them to engage in an
experience they
perceived as authentic.
Performing activities
was seen as better than
reading about them for
learning, and students
also increased their
confidence and
perceived competence.

Constructivism,
cognitivism,
and social
cognitivism

Constructivism helps
students in terms of
making meaning of a
simulation, building
on prior knowledge,
while reflective
thinking is also
promoted.

Theoretical
Constructivism
and descriptive and experiential

Benner’s novice to
expert model,
grounded in
constructivism, could
help students to
gradually reconceive
and develop prior
knowledge as they
move through stages
of mastery.

Empirical
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Author(s)

Aim(s)

Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Social Cognitivism
Berragan
(2011)

To reflect on
Theoretical
Social
simulation’s
and descriptive cognitivism
development
theoretically and
as a
teaching/learning
approach.

Emphasis on social
participation and
community of practice
helps develop nurse
identity and aids
students in moving
from thinking to
doing.

Burke and
Manusco
(2012)

To describe how
simulation
learning affects
intellectual
factors and how
adult learners
experience
metacognitive
development as
a result of
simulations.

Entering students into
simulated scenarios
helps them master
technical skills,
become more sensitive
in making
assessments, improve
at timely treatment of
patients, and develop
communication skills.
It also promotes selfreflection, role
identification, and
engagement in
collaborative practice.

Kuiper at al.
(2008)

To describe the
Theoretical
Outcome Present and empirical
State-Test Model
of clinical
reasoning, a
debriefing
activity designed
to follow a highfidelity patient
simulation.

Theoretical
Social
and descriptive cognitivism
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Social
cognitivism and
constructivism

Students benefit when
simulation-based
learning about clinical
reasoning outcomes is
reinforced with
didactic content during
debriefing. Simulation
offers remediation to
students facing
challenges regarding
clinical-expertise
development (without
concerns regarding
patient safety) and a
chance to enhance
other course (didactic)
content.

Author(s)

Aim(s)

Learning
Theory

Type of Paper

How Theory
Supports Student
Learning

RutherfordHemming
(2012)

To examine three Theoretical
learning theories and descriptive
(cognitivism,
social
cognitivism, and
constructivism)
in terms of how
they relate to
simulation.

Social
cognitivism,
constructivism,
and cognitivism

Social cognitivism
helps students by
providing an
experience from which
they can learn from
role models while also
deepening their
cognitive learning.

Wayman et
al. (2007)

To investigate
how training in
medical error
disclosure
impacts
simulation
training for
nursing students.

Social
cognitivism

Results showed that
students found the
simulations to be
realistic and effective,
and participation
resulted in higher
scores for
communication selfefficacy in terms of
medical disclosure, the
focus of the
simulation.

Empirical

Experiential
Amod and
Brysiewicz
(2019)

To examine how
human patient
simulations
promote
experiential
learning among
undergraduate
nursing students
training to be
midwives.

Theoretical
and empirical

Experiential

Results showed that
the human patient
simulation experience
helped student
midwives to practice
managing complex
and realistic situations,
reflect on their roles,
learn from experience,
and put prior
knowledge into
practice.

Chmil et al.
(2015)

To examine how
applying
experiential
learning to
simulation
development

Theoretical
and empirical

Experiential

Engaging students
experientially through
the four phases of
simulation (thinking,
planning, performing,
and debriefing) helped
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Author(s)

Aim(s)

Type of Paper

Learning
Theory

affects the
development of
students’ clinical
judgement and
student
performance.

How Theory
Supports Student
Learning
to improve the clinical
judgment of students
and resulted in higher
performance scores on
the simulation (as
compared to
traditional
stimulation).

Lasater
(2007)

To examine
Empirical
students’
(qualitative)
experiences of
high-fidelity
simulation in the
first term of a
nursing program.

Experiential

Experiential learning
via the simulation
provided students with
an opportunity to
develop clinicaljudgment skills
without the risks
involved with actual
patients, while
facilitators were also
able to observe and
assess students
without the chaos
often present in realworld settings.

Lisko and
O’Dell
(2010)

To examine how Theoretical
experiential
and empirical
learning theory
can support
nursing students’
development of
critical-thinking
skills, including
through the use
of simulations
involving
manikins.

Experiential

Experiential learning
involving manikins
was found to help
students integrate
theoretical knowledge
with actual practice
(simulated) and
encouraged them to
think more for
themselves.

186

Type of Paper

Learning
Theory

Author(s)

Aim(s)

McGovern et
al. (2013)

To examine how
theory regarding
the fundamental
patterns of
knowing in
nursing can
inform the
design of a highfidelity
simulation.

Theoretical
and empirical

Onda (2012)

To address how
situated
cognition relates
to simulationbased learning.

Theoretical
Experiential
and descriptive (authors specify
situated
cognition)

Paige and
Daley (2009)

To examine how
the situated
cognition
learning
framework can
support
simulation-based
learning.

Theoretical
Experiential
and descriptive (authors specify
situated
cognition)
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Experiential

How Theory
Supports Student
Learning
Students benefitted in
terms of developing
the fundamental
patterns of knowing,
including their
knowledge (empirics),
esthetics (subjective
art of nursing),
personal knowing
(relational engagement
with client and selfreflection), and ethics
(moral aspect).
Particularly helped
students improve
psychomotor skills
and understand
various dimensions of
assessment.
Situated cognition is
recommended to help
emphasize the
importance of
simulations seeming
authentic and granting
students access to
expertise.
Situated cognition is
an appropriate
framework as it views
learners’ minds and
bodies, as well as the
learning context and
tools (e.g., HPSMs), as
all being central to the
learning process.

Author(s)

Aim(s)

Type of Paper

Learning
Theory

How Theory
Supports Student
Learning

Poore,
Cullen, and
Schaar
(2014)

To examine how
the application
of experiential
learning theory
to
interprofessional
education
involving
simulations can
help support
communication
and
collaboration.

Theoretical
Experiential
and descriptive

Waldner and
Olson (2007)

To examine how
learning theories
impact how
simulation
activities occur
in nursing
education.

Theoretical
Experiential and Experiential learning
following Kolb’s
and descriptive constructivism
theorization helps
students to build on
existing cognitive
frameworks (akin to
constructivism), while
also reflecting on the
experience after, to
further enhance
knowledge
development.
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Experiential learning
theory helps students
to engage with
simulations in a
manner that supports
the development of
effective
communication and
collaboration skills.
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Appendix I: Pretesting of Survey Instrument
Executive Summary
This research study assessed the current state of using HPSMs in undergraduate nursing
education in SA. The purpose of the study was to explore the use and types of HPSMs currently
employed in Saudi Arabian undergraduate nursing programs and to identify the pedagogical
principles that underpin their use in simulation laboratories. This research determined the
challenges and barriers of integrating HPSMs into nursing curricula.
The Original Instrument
The instrument of data collection used in the pretesting phase was a descriptive cross-sectional
survey used by Arthur, Kable, & Levett-Jones (2011) during a study that they conducted
concerning the use of HPSMs and ICT in nursing education in the Australian nursing schools.
The survey includes the following sections:
•

types and levels of simulation used;

•

pedagogical principles and practices;

•

use of simulation for assessment; and

•

barriers and strength opportunities for growth.

Survey questions were developed by expert Australian academics who were known to have
interest and expertise in HPSMs and clinical reasoning. The survey instrument consisted of 98
questions, including both open and closed questions. Face and content validity were confirmed
by an expert panel (Arthur et al., 2011).
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Procedure
Step One – Instrument Modifications
Modification and pretesting of the survey instrument was the second phase of this research study.
The aim of this pretesting phase was to make modifications based on feedback. The main goals
were to get as much information as possible from the other Saudi educators about how they
interpret and reacted to the survey’s questions and to determine how the instrument might be
improved and how any issues with it might be fixed. Prior to pretesting, the questionnaire ICT
questions were removed to reduce the length of the survey, as these questions are not relevant to
my research questions. The survey instrument has 65 questions after modification. The survey
does not need to be translated to Arabic language, as deans and instructors speak English and
instruction takes place in English.
Step Two – Sample
This survey was pretested with deans and nursing instructors from seven of Saudi universities.
These universities are part of and an adequate reflection of the survey target population. The
selection of the pretesting universities was based on the inclusion criteria including a
governmental school, a non-governmental school, a school for females, a school for males, and
from different regions in SA. Those universities were included in the final research population,
as there were no issues with the survey and no major modifications were required. This would
not affect the result and the data being collected in the bigger study. However, if the survey
questions had required major changes, the pretesting data would not have been included in the
full study data. It would have been reported separately.
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The deans/instructors of the universities were contacted initially by email and phone to set up an
appointment for meeting in person. They received verbal invitations to participate in this study
and a detailed explanation of this research; furthermore, informed consents were obtained. While
the respondents were filling out the survey, they were audiotaped, and we discussed each
question contemporaneously. Furthermore, the respondents were asked to provide feedback on
the clarity of questions and response options; they were also asked to note if there was anything
objectionable in the survey or if any of the questions were not relevant for their culture. There
was no set time limit. The interviews took place the participants’ offices.
Findings
Concerns and Suggestions Raised During Data Collection of the Pretesting
The interview atmosphere was encouraging. The participants were enthusiastic and their attitudes
towards the interview were positive. Some of the interviewees were very excited about this
research study and showed their cooperation with me as a researcher by allowing me to have a
look at their simulation labs and manikins.
This pretesting survey phase assisted me in developing the procedures for the main data
collection and in determining if anything should be modified or changed. Specifically, this phase
was conducted to ensure that all respondents are able to understand the questions being asked,
are able to understand the questions in the same way and are willing and able to answer such
questions. With regard to the data-collection procedure, in SA, it is much easier to communicate
with people via cell phones and social media such as WhatsApp. Responding to emails may take
a few days to weeks.
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In addition, the following points were concerns and problems that I faced while pretesting the
survey:
•

Slow response to emails (had to send many reminders)

•

Two participates did not allow the interview to be recorded

•

One participant asked for an informed letter from my supervisor before
participating in this study

•

Two participants were concerned about publishing their names and schools

•

One participant had no time to be interviewed; she filled out the survey and sent it
to me by email (my cell phone number was provided for clarification)

•

The provided definitions were usually not read

With respect to the survey’s content, generally, it was clear and understandable. All participants
understood the survey’s questions in the same way, and they were willing and able to answer the
questions. On the other hand, there some of the definitions and terms were not clear. Some
respondents were uncertain about the meaning of these terms. Those terms were redrafted and
amended for clarity after pretesting. In this report, there were also suggestions for improvements.
Table 12 summarizes the main issues and general recommendations for the full-scale survey.
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Table 12
Main Issues and General Suggestions
Issue

Suggestion

The provided explanations/definitions are
generally not read

Write a friendly reminder about reading the
instructions/definitions provided in the
invitation email and the consent form
(Include prompts throughout the survey).

Limitation in data-collection method

Contact participants by cell phones and
WhatsApp and send multiple reminders
(Dillman methods).

The term “actor” was not clear

Add meaning in Glossary and/or redraft the
question. It means “standardized patients.”

The term “computer-based simulation” was
not clear. Does it mean “high-fidelity
simulation” or other forms of computerbased instruments?

Provide a specific meaning of the term such
as videos, virtual reality, and monitors.

Some participants were unsure about the
meaning of “remediation following
problem”

Providing explanation of the term. If a
student conducts a mistake, the student
could be taken to simulation lab to practice.

Same questions have similar meaning

Remove similar questions.

Some mistake with numbering the
questions

Renumber the questions.
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Appendix J: Survey Instrument by Arthur, Kable, and Levett-Jones (2011)

Survey
Version 2: 10/05/2018
Version 2.1 revised based on pretest feedback March 20, 2019 Ethics file
number: 6023975
Aim of the survey:
This survey explores the range and types of human patient simulation manikins (HPSMs) currently used
in clinical laboratories in Saudi Arabian schools of nursing, and the pedagogical principles that underpin
their use.
While it is acknowledged that simulation in clinical laboratories can take many forms, including the use
of actors (standardised patients) and various forms of case studies and role-plays, the focus of this survey
is HPSMs. It is anticipated that the results of these projects will be informative to those who use HPSMs
in their nursing programs.

Definition of terms:
Simulation is an attempt to replicate, to varying degrees, a clinical situation, in order to teach or assess
nursing skills and knowledge.
Fidelity refers to the degree of realism achieved by the simulation.
Various definitions of the fidelity of manikins exist. In this survey the following terms are used:
Low fidelity HPS manikins include simple task trainers such as IV arms and resuscitation torsos, and
anatomically correct full-body static manikins that replicate the external anatomy and joint movement of
humans but have no interactive capacity.
Medium fidelity HPS manikins are full-body manikins that have embedded software that is controlled
by an external, handheld device. They have the capacity to have set breath sounds, heart sounds, pulse
and blood pressure, and are also capable of coughing, moaning or basic verbal communication. An
example is Laerdal’s Nursing AnneTM with VitalSim capability.
High fidelity HPS manikins are more realistic and have embedded software that can be remotely
controlled by computer to allow for individualised, programmed scenarios, real-time interactions and cue
response. They allow the operator to set physiological parameters and respond to students’ interventions
with changes in voice, heart rate, blood pressure and other physiological signs. Examples include Laerdal
SimManTM and METITM manikins.
Standardized Patient (or Simulated Patient):
A person trained to consistently portray a patient or other individual in a scripted scenario for the
purposes of instruction, practice, or evaluation (Robinson-Smith, Bradley, & Meakim, 2009).
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Remediation
The act or process of correcting a performance gap.

Survey Instructions
The following survey contains both tick box and text box questions. For tick box questions please select
as many boxes as are applicable for you to answer the question fully. The text boxes will allow you to
write more detailed comments where applicable.
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Name of the person completing the survey:
____________________________________________
Designated role_____________________________
Email contact_________________________________
School/Faculty/Centre___________________________________________
Institution_______________________________________________
Section A – Use of simulation in clinical laboratories - Overview
Information about the types of simulation, HPS manikins and other related equipment.
HPS manikins:
1.
Please specify the types of HPS manikins’ equipment available in your laboratories.
Type
1.1 Low-fidelity equipment, e.g., task trainers, please specify types used.
1.2 Low-fidelity manikins, e.g., Nursing AnneTM without Vital Sim capability.
Please specify brand
1.3 Medium-fidelity manikins, e.g., Nursing AnneTM with Vital Sim
capability. Please specify brand
1.4 High-fidelity computerised manikins, e.g., SimManTM or METITM
Please specify brand
1.5 Other, please specify:
_________________________________________________________

Yes or No

Comments ___________________________________________________
Other forms of simulation:
2. Do you use actors (standardised patients) or role-plays as a form of simulation? Please select all
that are applicable.
• No
• Students acting as patients
• Staff acting as patients
• Paid actors
• Hybrid simulations using actors with skill trainer equipment attached
• Other, please specify___________________________________________
Comments_________________________________________________
3. Do you use any form of computer-based simulation? Please select all that are applicable
• No
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•
•
•
•

Computer-based patient scenarios
Clinical decision-making computer games
Virtual ward/hospital simulation
Other, please specify ____________________________________________

Comments___________________________________________________
Adjuncts to simulation
4. Are the following used as part of your simulations? Please select all that are applicable.
• Makeup or wigs
• Masks
• Clothing/night attire/gowns
• Moulage (to create wounds or other signs of disease)
• Props (such as personal belongings, photos, flowers)
• Patient identification and allergy bands
• Patient notes
• Other, please specify ___________________________________
Comments_____________________________________________
5. Have you purchased scenarios for use in any form of simulation?
• No (proceed to question 7)
• Yes
6. If yes please describe the type of simulation that these scenarios are used for.
_________________________
7. Do you design your own scenarios for any form of simulation?
• No (proceed to question 9)
• Yes
8. If yes, please specify the type of simulation these scenarios are designed for.
_______________________
9. Have you marketed scenarios for any form of simulation?
• No (proceed to section B)
• Yes
10. If yes, please specify the type of simulation these scenarios are designed for
________________________
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Section B – Pedagogical principles and practices associated with the use of
simulation
Information about the educational principles and practices that underpin clinical laboratory
simulations, and the integration of simulation into curriculum design.
11. Do you use a specific theoretical framework or model as a basis for simulation teaching and
learning?
• No (please proceed to question 13)
• Yes
12. Could you please briefly outline the framework/model that you use?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_________________________________
13. Do your simulation sessions become more complex and immersive (requiring more intensive
student engagement) as students progress through their undergraduate program?
• No (please proceed to question15)
• Yes
14. If yes, please give a brief example.
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_________________________________
15. Do you have specific written objectives/outcomes for each simulation?
• No (proceed question 18)
• Yes
16. If yes, are these objectives embedded within or linked to a specific course, subject or unit?
• No
• Yes
Comments_______________________________________
17. Do these objectives align with documented curriculum objectives?
• No
• Yes
Comments ___________________________________________
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18. Are clinical reasoning, clinical decision-making or clinical judgement skills specifically
addressed as a discrete topic in your undergraduate program?
• No
• Addressed as a discrete topic, but no particular model utilised
• Addressed as a discrete topic using a specific model. Please outline the model used.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
__________________________
19. The following table is for you to list the objectives of your simulation sessions. Tick all that
are applicable:
Targeted
learning
objectives
19.1 Therapeutic
communication
skills
19.2 Patient
assessment
19.3 Clinical
psychomotor
skills
19.4 Knowledge
acquisition
19.5 Clinical
reasoning/
decision making
19.6 Teamwork/
organisation and
prioritisation
19.7 Other,
please specify

Role
plays

Standardized
patient

*Computer
-based
simulation

*Part task
trainers

Lowfidelity
manikins

Mediumfidelity
manikins

Highfidelity
manikins

*Computer based simulation such as using virtual reality, videos, video games and monitors
*Part Task trainers such as IV arms and resuscitation torsos, and anatomically correct full body
static manikins that replicate the external anatomy and joint movement of humans but have no
interactive capacity.

20. If you believe you have an innovative approach that illustrates the use of any form of
simulation in clinical laboratories, would you please share this with us here?
_____________________________________________________________________________________
_____________________________________________________________________________________
_______________________________
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21. Is your institution committed to development of simulation as a teaching and learning strategy?
• No
• Yes
Comments_________________________________________________________________________
_____________________________________________________________
22. Do you currently use simulation as an alternative or replacement to some clinical placement
hours?
• No (proceed to question 24)
• Yes
23. If yes, please indicate the type and number of hours of simulation, and the number of clinical
placement hours that it replaces
______________________________________________________________________________
__________________________________________________________________
24. Have you considered the possibility of using simulation as an alternative or replacement/further
replacement to some clinical placement hours in the future?
• No (proceed to Section C)
• Yes
25. If you have answered yes to question 22 or 24, what issues have you considered in relation to
this? _____________________________ __________________________

Section C – Processes for medium and high-fidelity manikin simulation
sessions
This section explores in more detail the specific use of medium and high fidelity HPS manikins for
simulation scenarios.
Please complete the following questions only in relation to medium- and high-fidelity
manikin use. (Please refer to items 1.3 and 1.4 to check that you selected YES as your response
to these items).
If medium- or high-fidelity manikins are not used in your school please proceed to section E.
26.
•
•
•
•
•
•
•

What preparation do students undertake prior to simulations? Please select all that are applicable.
Lectures and/or tutorials related to simulation content
Directed readings
Written self-directed learning packages related to simulation content
Computer based (watching videos) or online learning packages related to simulation content
Specific skill training laboratories
Teaching of professional skills such as communication and teamwork
Other, please specify_______________________________________________________

Comments _________________________________________________
27. Do students receive briefing prior to the simulation? Please select all that are applicable.
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•
•
•
•
•
•
•

No
A general orientation to the simulation facilities
Provision of scenario information
Provision of information on the simulated patient’s health issues
Provision of information on the simulation process, including debriefing and options for pausing
or discontinuing the session.
Provision of information on environment, equipment and use of the manikin
Other, please specify___________________________________________

Comments _________________________________________________
28. Do you have access to a laboratory or laboratories specifically set up for medium- or high-fidelity
manikins simulation?
• No (proceed to question 31)
• Yes
29. If yes, how many of these laboratories do you have access to? _________________
30.
•
•
•
•

Are these laboratories
Part of your school of nursing
Shared with another school or discipline
A separate Simulation Centre
Other, please specify__________________________________

31.
•
•
•
•
•
•

To what extent do students have assistance from educators during the simulation?
There is a facilitator in the room to assist the students throughout the session
The simulation can be stopped to allow for questions and/or discussion
The simulation is fully immersive, with no assistance from educators.
Degree of educator assistance varies depending on experience level of the students.
Degree of assistance varies depending on the particular scenario
Ad hoc assistance only

Comments __________________________________________________
32. How many students are actively involved in a simulation session at one time? ____________
33. Are other students present in the room as observers?
• No (proceed to question 38)
• Yes
34. If yes, how many students are in the room as observers? ________________
35. Do the observers have a particular role?
• No (proceed to question 37)
• Yes
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36. If yes, what roles/activities are allocated to observers? ______________________________
37. Do the roles of active participants and observers reverse during the simulation sessions?
• No
• Yes
38. Can the simulation session be viewed by students in another room through video link up or oneway glass screens?
• No (proceed to question 42)
• Yes
39. If yes, how many students are able to view the simulation? ____________
40. Do the external student viewers have an allocated role/activity?
• No (proceed to question 44)
• Yes
41. If yes, what roles/activities are allocated to external student viewers?
____________________________________________________________
42. How long does a simulation session take? _______________minutes. (Indicate range if
applicable)
Comments___________________________________________
43. Do students engage in debriefing following the simulation session?
• No (if no proceed to question 52)
• Yes
44. If yes, how much time is allowed for debriefing? __________________ minutes. (Indicate range
if applicable)
Comments___________________________________________________
45. How many facilitators conduct the debriefing session? _____________
46. Is video recording of the simulation used for debriefing purposes?
• No
• Yes
Comments________________________________________
47. Is video recording of simulations used for further classroom teaching?
• No
• Yes
Comments ______________________________________________
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48. Do debriefing techniques incorporate student reflection on practice and/or student selfidentification of strengths and weaknesses?
• No (if no proceed to question 50)
• Yes
49. If yes, please give an example of how reflection is facilitated.
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_________________________________
50. Are any other structured debriefing activities used?
• No (proceed to question 52)
• Yes
51. If yes, please briefly describe the structured debriefing technique used.
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_________________________________
52. Do students undertake any of the following learning activities on completion of the simulation?
Please select all that are applicable.
• No further activities
• Written reflection
• Self-evaluation of performance using marking criteria
• Academic work directed towards improving identified weaknesses/remediation
• Other, please specify_______________________________________________
Comments ________________________________________________________
53. Do you view medium and high-fidelity manikins simulation as an effective strategy for the
teaching of:
• Technical and psychomotor skills
• Non-technical skills such as communication and teamwork
• Clinical reasoning/decision making/judgement
• Other, please specify _____________________________________________
Comments ____________________________________________________
54. If you consider that medium or high-fidelity manikins simulation is used effectively in your
undergraduate teaching program, would you please share with us an example of your approach?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_________________________________
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Section D – Roles and responsibilities of staff involved in the use of mediumand high-fidelity manikins.
Information about staff responsibilities, workload and preparedness for using medium and high
fidelity HPS manikins

Please complete this section only if you currently use medium or high-fidelity
manikins, if not please proceed to Section E.
55. Please indicate staff roles and responsibilities related to the use of medium and high fidelity
HPS manikins. Tick all that are applicable.
Responsibilities
in relation to
high-fidelity HPS
55.1 Preparing
physical
environment
55.2 Maintenance
of manikins
55.3 Maintenance
of computer and
audiovisual
equipment
55.4 Writing
simulation
scenarios
55.5 Programming
computer software
55.6 Controlling
the computer
during simulation
55.7 Supporting
students
in simulation
room
55.8 Debriefing
students
after simulation

Clinical
laboratory
technician

IT
technician

Supplying
Casual
company
laboratory
representative educator

Simulation
specialist
staff

Lecturer/
permanent
academic

56. Preparation and training of staff involved in medium and high fidelity HPS includes the
following. Please select all that are applicable.
• Introductory training from manufacturer
• Advanced training from manufacturer
• Training by staff already trained (train-the-trainer)
• Education in principles and practices of teaching using simulation
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•
•
•

Specialised tertiary courses
Not all staff have been trained
Other, please specify ______________________________________

57. Please add your comments on issues surrounding staffing requirements for medium and/or highfidelity simulation ____________________________________________

Section E – Simulation and Student Assessment:
This section explores the use of simulation in ALL its forms as a tool to assess student outcomes
58. In your undergraduate program is simulation used:
• For teaching purposes only (proceed to section F)
• For student assessment
59. If your school uses simulation for student assessment please indicate what types of
simulations are used and the domains that are assessed. Please tick all that are applicable in
the table below.
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Targeted
Assessment
Items

Role plays

Actors

Computerbased
simulation

Part task
trainers or
low-fidelity
manikins

59.1Formative
assessment
59.2 Summative
assessment
59.3
*Remediation
following
identified
problem
59.4
Therapeutic
communication
skills
59.5 Patient
assessment
skills
59.6 Clinical
psychomotor
skills
59.7 Knowledge
acquisition
59.8 Clinical
reasoning/
decision making
59.9 Teamwork/
organisation
and
prioritisation
59.10 Other,
please specify
* Remediation: The act or process of correcting a performance gap.
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Mediumfidelity
manikins

High-fidelity
manikins

60. How are students graded in relation to simulation activities? Please select all appropriate
responses.
• Skills checklist
• Predetermined marking criteria
• Peer evaluation post simulation
• Self-evaluation post simulation
• Knowledge test post simulation
• OSCEs (Objective Structured Clinical Examination)
• Other, please specify ____________________________________________
61. If clinical reasoning/clinical decision-making is assessed using simulation scenarios, could you
please explain how this is done?
_____________________________________________________________________________________
_____________________________________________________________________________________
__________________________________________
62. If you consider that your school uses simulation of any kind in an effective or innovative way for
student assessment, would you please share an example with us?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____

Section F – Evaluation of the use of medium and high fidelity HPS manikins
and the simulation process
This section explores the ways in which the effectiveness of medium and high fidelity HPS manikins
as teaching tools are being evaluated

Please complete this section only if you are currently using medium or high
fidelity HPS manikins for teaching. If not proceed to Section H.
63. Which of the following methods, if any, are used in your school for evaluating the effectiveness
of the medium and high fidelity HPS manikins simulation sessions? (Note that this question refers
to evaluating the overall effectiveness of the teaching strategy, not evaluation/assessment of
individual students)
Please tick all that are applicable
• Student satisfaction surveys
• Subjective input from staff
• Outcomes measurements (knowledge test)
• Outcomes measurements (skills test)
• Outcomes measurements (clinical reasoning/decision making/judgement)
• Outcomes measurement (performance on placement)
• Other, please specify__________________________
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Section G – Factors influencing the use of medium and high fidelity HPS
manikins
This section seeks to identify facilitating factors and constraints to the use of medium and high
fidelity HPS manikins in clinical laboratories. These factors may be significant to your current level
of use or non-use of these technologies.
64. Please complete the following table. Please check all that are applicable.
Facilitators

Constraints

Not
applicable

64.01 Large students’ numbers
64.02 Multiple campus sites
64.03 Level of staff enthusiasm
64.04 Level of student enthusiasm
64.05 Level of teaching staff training in
simulation
64.06 Adequate staff numbers for conducting
simulation sessions
64.07 Level of technical support
64.08 Use of designated staff for simulation
development and implementation
64.09 Sufficient time for development and
implementation in academic workload
64.10 Availability of a model or framework
for implementation
64.11 Sufficient number of functional HPS
manikins
64.12 Sufficient functional high fidelity HPS
manikins
64.13 Sufficient functional audiovisual
equipment
64.14 Adequacy of other equipment to support
fidelity (realism)
64.15 Adequacy of laboratory space
64.16 Availability of preprogrammed
scenarios
64.17 Multidisciplinary collaboration
64.18 Sharing resources with other institutions
65. What resources or incentives would you recommend for integrating human patient simulation
manikins into nursing courses?
_____________________________________________________________________________________
___________________________________________________________
_____________________________________________________________________________________
___________________________________________________________
Thank you for taking the time to complete this survey.
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Appendix K: Study Invitation Letter for Web-Based Survey
Date: ____/____/_____
Research Title: “The Current Use of Human Patient Simulation Manikins in Saudi Arabian
Nursing Schools: A Sequential Exploratory Study”
Principal Investigator: Hibah Bahri (RN, PhD student at Queen’s School of Nursing)
Faculty Supervisor: Dr. Deborah Tregunno (RN, PhD, Associate Professor, Queen’s School of
Nursing)

Dear Dr. <insert name of Dean>
You are invited to take part in a research study to assess the current state of using human patient
simulation mannequins in undergraduate nursing education in Saudi Arabia. The use of human
patient simulation mannequins is rapidly expanding in nursing and health care education
worldwide. It has gained growing acceptance as an effective educational method and patient
safety tool. To date, no studies have been published which explore the use and type of human
patient simulation and the pedagogical principles underpinning their use in undergraduate
nursing education in Saudi Arabia. Because there is limited information about the current use of
human patient simulation mannequins in Saudi Arabian nursing education, and in order to
optimize the use of this technology, it is important to investigate the scope of current educational
practices.
The benefit of participation in this study is that you will help us to develop a comprehensive
picture of how the use of human patient simulation mannequins in Saudi Arabian nursing
education and help to promote the use of best practices in simulation-based learning and
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teaching. Participation in this study requires you to complete a Web-based (online) survey that
will take approximately <insert time based on finding from pre-test>. I do not anticipate any risk
associated with your involvement in the study.
Your participation is voluntary, and you may withdraw from the study at any time until two
weeks after the survey is submitted. Request to withdraw from the study needs to be sent to me
by email. The information you provide will be kept confidential, and it will not include your
name or any other identifying information. My doctoral dissertation committee members and I
are the only people who will have access to the study data. All data will be anonymized at the
end of the study. Study findings will be published in a nursing education journal and at nursing
education conferences. A report of the study findings will also be made available to the Deans of
Schools of Nursing in Saudi Arabia.
This study has been reviewed for ethical compliance by the Queen’s University Health Sciences
and Affiliated Teaching Hospitals Research Ethics Board. If you have any concerns about your
rights as a research participant please contact Dr. Albert Clark, Chair of the Queen’s University
Health Sciences and Affiliated Teaching Hospitals at toll free 1-613-533-6081 or
clarkaf@queensu.ca. If you would like more information about the research study, please contact
Ms Bahri (14hab2@queensu.ca) or Dr. Tregunno (Tregunno@queensu.ca).
By proceeding to the survey, you are confirming that your concerns and questions are addressed
and that you are providing informed consent to participate in the study. If you agree to participate
in this research, please click on the link attached to this email and complete the Web-based
(online) survey.
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Sincerely,
Hibah Bahri RN MScN
Principal Investigator –PhD Student (Queen’s University)

Note: the date of participation will be documented through the on-line application.
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