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ABSTRACT

The use of simulation in nursing education has grown over the last 30 years. The
National Council of State Boards of Nursing National Simulation Study indicated that up
to 50% of traditional clinical hours can be replaced with simulation at a 1:1 replacement
ratio and produce the same outcomes. A review of the literature indicated that there is no
standard replacement ratio for simulation time to traditional clinical time being used in
pre-licensure nursing education in the United States. The purpose of this study was to
explore the outcomes of utilizing a 1:1 simulation-to-traditional clinical time replacement
ratio and a 1:2 simulation-to-traditional clinical time replacement ratio in an advanced-
level adult medical-surgical nursing course. The ATI Adult Medical Surgical Proctored
Assessment Scores and NCLEX scores were used to measure outcomes.

A total of 878 pre-licensure nursing students participated in this study from 6
different nursing programs across the United States. The 1:1 study group had 680
participants and the 1:2 study group had 198 participants, which reflects the prevalent use
of 1:1 simulation-to-traditional clinical replacement ratios in pre-licensure nursing
programs. Analysis of the data indicated that students in the 1:1 replacement ratio study
group had a statistically significant higher mean score on the ATI Adult Medical Surgical
Proctored Assessment, but the difference did not have applied meaning. Both study
groups had mean scores that fell within the proficiency level in adult medical-surgical
nursing knowledge that exceeded minimum expectations. Additionally, data analysis
indicated that there was no correlation between simulation-to-traditional clinical
replacement ratio (1:1 or 1:2) and NCLEX pass scores. Finally, no significant or
meaningful interactions existed between program type (BSN or RN) and mean scores on
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the ATI Adult Medical Surgical Proctored Assessment or on NCLEX pass rates. This
study provides strong evidence that pre-licensure nursing programs can utilize a 1:1 or
1:2 simulation-to-traditional clinical replacement ratio in an advanced-level Adult
Medical Surgical clinical course without having significant differences in ATI Adult

Medical Surgical Proctored Assessment scores or NCLEX pass rates.
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CHAPTER I - INTRODUCTION

Simulation in undergraduate nursing education is an instructional method that
allows a single nursing student or a group of students to provide “care for a patient who is
represented by a manikin, an actor, or an SP [standardized patient] depending on the
clinical situation” (Cato, 2012, p. 3). The continuum of simulation in nursing has seven
components: partial and complex task trainers, role-play, games, computer-assisted
instruction, standardized patients, virtual reality and haptic systems, and integrated low to
high fidelity simulators (Nehring, 2010).

The standard process of simulation in nursing education is similar to traditional
clinical in that it can be broken down into three time-segments. A traditional clinical day
is made up of preclinical, clinical, and post clinical and typically takes place in a patient
care setting under the supervision of a faculty member or experienced registered nurse
(RN). A simulation experience consists of pre-briefing, the simulation, and debriefing
and typically takes place in a simulation center, learning laboratory, or skills laboratory
that replicates a traditional patient care setting. During simulation pre-briefing, students
get the opportunity to discuss the simulated patient they will care for and ask any
questions of a facilitator or educator. During the simulation period, students provide
nursing care for a manikin, an actor, an SP, a task trainer, or any combination of these to
experience a realistic patient care scenario. In the debriefing, students typically go
through a guided reflection of their simulation experience. During debriefing, students
get the opportunity to give and receive feedback related to their performance in caring for

the simulated patient.



Educators try to create simulation experiences that are realistic to reflect real
traditional patient care experiences. Three levels fidelity or "realism” are used in
simulation to match the needs of the educational outcomes: high-fidelity, medium-
fidelity, and low-fidelity. Hayden (2010) described high fidelity simulations as those
using “a standardized patient or a full-body patient simulator that can be programmed to
respond to effective and psychomotor changes, such as breathing chest action” (p. 53).
Medium-fidelity simulations are characterized by the use of a “patient care scenario that
uses a full-body simulator with installed human qualities such as breath sounds without
chest rise” (Hayden, 2010, p. 52). Low-fidelity simulation is the use of “task trainers,” or
“part of a manikin designed for a specific psychomotor skill” such as the use of an arm
for the practice of establishing intravenous access (Hayden, 2010, p. 52).

Definitions of Simulation

Many definitions of simulation exist in health care. Simulation can mean “a
pedagogy using one or more typologies to promote, improve, or validate a participant’s
progression from novice to expert” (International Nursing Association for Clinical
Simulation and Learning [INACSL], 2013, p. 9). Simulation has also been defined as an
activity or event replicating clinical practice using scenarios, high-fidelity manikins,
medium-fidelity manikins, standardized patients, role-playing, skills stations, and
computer-based critical thinking simulations (Hayden, Jeffries, Kardong-Edgren, &
Spector, 2009). Another popular definition of simulation in medicine is Dr. David Gaba’s
(2004) “Simulation is a technique, not a technology, to replace or amplify real
experiences with guided experiences, often immersive in nature, that evoke or replicate

substantial aspects of the real world in a fully interactive fashion” (p. 2).
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Simulation is also used in fields other than nursing such as business and
education, so it is valuable to also take look at how other professions define simulation.
According to McCormick (1964) “simulation consists of reproduction or representation
of an actual or conceptual physical object, system, process, or situation or of a theoretical
construct” (p. 612). Simulation in the field of education can mean a device or technique
for setting up the device. According to Twelker (1968) “simulation may be thought of in
general terms as: (1) a technique of modeling (physically, iconically, verbally, or
mathematically) some aspects of a real or proposed system, process, or environment, or
(2) the model (physical, iconic, verbal, or mathematical) of some aspects of a real or
proposed system, process, or environment (p. 3).

Bland, Topping, and Wood (2011) derived a definition of simulation that is best
utilized for research purposes in the nursing profession by performing a conceptual
analysis of the word simulation using the eight-step method of conceptual analysis
proposed by Walker and Avant (2005). The Walker and Avant (2005) method of
conceptual analysis provides the researcher with empirical referents that can be used to
study the concept. The Bland et al. (2011) definition of simulation is being used in this
paper. According to Bland et al. (2011) simulation is “a dynamic process involving the
creation of a hypothetical opportunity that incorporates an authentic representation of
reality, facilitates active student engagement and integrates the complexities of practical
and theoretical learning with opportunity for repetition, feedback, evaluation, and
reflection” (p. 668). The empirical referents are “(a) creating a hypothetical opportunity;
(b) authentic representation; (c) active participation; (d) integration; and (e) repetition,
evaluation, and reflection” (Bland et al., 2011, p. 667).
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Origins of Simulation

Simulation has been used for thousands of years as part of military warfare
training for the purpose of planning, tactics, troop maneuvering, and other military
operations. The earliest evidence of the use of simulation for the training of soldiers dates
back 5000 years ago in China with the use of models to simulate warfare (Perla, 1990;
Weiner, 1959). Strategy games such as GO from Japan, CHATURANGA from India, and
chess from the Middle East and Europe allowed ancient military leaders to plan warfare
with the use of models or figurines representing soldiers or troops and sand tables or
board games representing the battlefield (Smith, 2010). Historically, military leaders have
also utilized full-body simulators to train soldiers in hand-to-hand combat. For example,
jousts were used in feudal times to train soldiers for combat on horseback (Kimball,
1984). Full-body jousting simulators called quintains were used to simulate opponents.
The quintain would quickly rotate and deliver a blow to the training soldier if the
simulator was not struck appropriately and, thus, providing instant feedback to the trainee
on his combat technique (Tunis 1954).

Simulation has also been used for thousands of years as part of surgical
instruction and medical training in the form of physical models of anatomy, disease, or
physiological processes such as birth or blood circulation (Kunkler, 2006; Owen, 2012;
Rosen, 2014). For example, Chinese physician Wang Wei-Yi (987-1067) had two life-
sized bronze statues made in 1027 for the purpose of teaching other physicians surface
anatomy and acupuncture points. The simulators had 354 holes where acupuncture
needles could be inserted. Historians theorize the statues were filled with fluid and then

covered in wax so that trainees would see a drop of fluid if the needle was inserted
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correctly (Maciocia, 1982; Schnorrenberger, 2008). Another example of a historical
interactive simulator is the obstetrical simulator created by Bologna surgeon Giovanni
Antonio Galli, which consisted of a glass uterus in a pelvic model and a flexible mock
fetus (Markovi¢ & Markovig-Zivkovig, 2010). Galli developed this simulator for the
purpose of training surgeons and midwives how to assist with childbirth. Galli evaluated
the student’s competency by having the student deliver the model fetus while
blindfolded.

Simulation in Aviation and Medicine

The modern use of simulation in nursing education has some roots in medical
simulation; therefore, it is important to cover how medical simulation developed.
However, in many ways simulation in nursing developed independently and in parallel to
modern medical simulation. High-fidelity simulators were initially developed and used
for medical training but became popular in nursing once the cost of the high-fidelity
simulators came down and more grant funding came available for nursing schools to
purchase high-fidelity simulators (Leighton, 2014).

The widespread use of simulation in medical training is a direct result of the use
of simulation by the aviation industry for pilot training to increase safety. According to
Rosen (2014), the evolutions that led to the widespread use of simulation in medicine
were:

e the technological revolution of the 1800s which involved power,

communication, and transportation;

e the technological revolution of the 1900s which included the development of

flight simulators and computers; and
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e the educational revolution of the 2000s, which included the incorporation of
simulation into medical schools and competency-based assessments.
Essentially, Rosen (2014) proposes that in order for the high-fidelity simulation to be
used widely in healthcare education, it was critical for:
e airplanes and flight simulators to be developed;
e communication to be recognized as a major training need in both aviation and
medicine to promote safety;
e computer technology to advance to the point where realistic human robotics
could be created; and
¢ medicine to use aviation training and theory-based education methods like
simulation as models for medical education.
The first known mechanical flight simulators were developed in 1910 (Allerton,
2009). In the case of the Antoinette Learning Barrel, the flight instructors rocked the
barrel to simulate flight; whereas the Sanders trainer used wind to simulate flight
(Greeneyer, 2008). Flight simulators were in high demand after surveys in 1912 revealed
that pilot error was the source of 90% of all airplane crashes (Greeneyer, 2008). The
beginning of World War I in 1914 also created a demand for flight simulators to train
military pilots to fly, react to stressful situations, and use newly installed fixed machine
guns on military planes (Greeneyer, 2008).
After World War I, flight simulators like the “Link Blue Box Trainer” developed
by Edwin Link in 1929 (U.S. Patent 1,825,462, 1931) became largely used as amusement
park rides until the onset of World War II in which the Link Blue Box Trainer was used

to train mail delivery pilots in the United States Army Air Corps. Edwin Link formed the
6



Link Aviation Company and became involved in space flight simulation in 1962 (Rosen,
2014). In 1968, the Singer Company acquired Link Aviation and CAE Inc. acquired the
flight simulation division in 1988. CAE Inc. later acquired both Immersion Medical and
Medical Education Technologies Inc., which were both major healthcare-related
simulation-manufacturing companies. CAE Inc. then started the production of high-
fidelity human patient simulators for healthcare simulation training in the 1990s
(Ledbetter, 1995). Thus, aviation simulation and medical simulation are directly linked
since medical simulation evolved out of aviation and because the first company to
commercially produce flight simulators eventually grew to produce and manufacture
human patient simulators for the healthcare industry.

The first high-fidelity human patient simulator, or “computerized patient” as it
was known at the time, was conceived in 1964 by Dr. J. Samuel Denson and Dr. Stephen
J. Abrahamson of the University of Southern California. The computerized patient was
unveiled in 1967 as “Sim One,” and patented as the Anesthesiological Training Simulator
in 1970 (Hoggett, 2013, U.S. Patent 3,520,071, 1970). Sim One was created to simulate
an adult male patient in the operating room. The simulator was mounted to a table and
open in the back to accommodate pneumatic and electronic hardware. Interestingly,
portability was not valued in early high-fidelity human patient simulators. Sim One had
many realistic human features, some of which have not even been replicated in modern
high-fidelity human patient simulators. Some of Sim One’s features were: palpable
temporal and carotid artery pulses; vomiting; bucking; laryngospasm; fasciculation;
pupils that reacted to light; blinking eyes at variable closing tension; audible heart

sounds; visible cyanosis on the face, torso, and mouth; the ability to produce a manual
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blood pressure; and the ability to react physiologically to 10 programmed drugs
(Abrahamson, Denson, & Wolf, 1969). Although Sim One was a major breakthrough in
using high-fidelity simulation in medical training, it ceased to be used after it was retired
in 1975 when parts wore out and could no longer be replaced (Guilbert, 2003).
Developing other high-fidelity simulators that could replicate most of Sim One’s human
features took another one to two decades.

The use of SPs in medical education is another form of high-fidelity simulation
since real people are used to simulate realistic patients and illnesses. Dr. Howard Barrows
is credited as starting the use of SPs in medical education in 1963 with his first SP case
“Patty Duggar.” Barrows (1993) defined a SPs as “a person who has been carefully
coached to present their own illnesses [or accurately portray a specific patient when given
the history and physical examination] in a standardized, unvarying way” so accurately
that the simulation cannot be detected by a skilled clinician (p. 444). In performing the
simulated patient case, the SP presents a holistic version of the patient. The SP will go
beyond the patient history and present realistic body language, physical findings, and the
emotional and personality characteristics of the patient (Association of Standardized
Patient Educators, 2016).

The 1960s was also the decade when the Resusci® Anne by the Laerdal company
was developed for the purpose of airway and resuscitation training under the advice of
Dr. Bjorn Lind and Dr. Peter Safar (Grenvik & Schaefer, 2004). Laerdal made the use of
task trainers wide-spread for the purpose of training healthcare professionals, healthcare
students, and laypersons in cardiopulmonary resuscitation (CPR). CPR was a new and

innovative lifesaving procedure at the time of its development (Cooper & Taqueti, 2004).
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The Resusci® Anne mannequin was fitted with simulated lungs and a spring in the chest
to represent a realistic feel of giving rescue breaths and chest compressions to a human
patient. The use of Resusci® Anne for CPR training is one of the first examples of
widespread standardized use of simulation in healthcare education.

Another well-known medium-fidelity medical simulator developed in the 1970s
that is still in use today by medical programs is “Harvey” (U.S. Patent 3,662,076, 1970).
Dr. Michael Gordon at the University of Miami developed Harvey in order to increase
standardization in cardiac training for medical students and has the capability of
producing normal and abnormal heart sounds, respiration, and blood pressure readings.
Gordon was concerned that most early cardiac training for medical students was reliant
on the pure chance that they would encounter patients with abnormal heart sounds and
rhythms.

Over the course of the 1980s and 1990s, simulation became an area for research
and curriculum integration in medical education, especially in anesthesiology (Gaba &
DeAnda, 1988; Gravenstein, 1988; Pierce, 1996). The Anesthesia Patient Safety
Foundation also held its first simulation meeting in 1988 and its first simulation
curriculum meeting in 1989 (Cheney, 2010). The first medical education simulation
center was opened in 1993 after the Anesthesia Crisis Resource Management curriculum
was launched in Boston and is now known as the Center for Medical Simulation (Rosen,
2014).

Currently, simulation is a major component in the medical education curriculum
and is even part of required licensure and recertification exams. The Accreditation
Council for Graduate Medical Education (ACGME) has mandated that simulation is used
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in medical education programs (2015). The national licensure exam for medical doctors
includes Objective Structured Clinical Examinations (OSCEs) with and without the use
of SPs (Tetzlaff, 2007; Zayyan, 2011). In 2007, the American Board of Anesthesiologists
began including simulation as a component of recertification, known as Maintenance of
Certification in Anesthesiology (MOCA), for graduates from anesthesiology programs
from within or after 2007 (Gaba & Raemer, 2007).
Simulation Use in Undergraduate Nursing Education
Modern simulation use in nursing education has its roots in military, aviation, and
medical simulation training and education; however, simulation has always been used in
the education of undergraduate nurses in its most basic form. Four main factors led to the
modern intentional and informed use of simulation in undergraduate nursing education:
e the evolution of nursing educational methods and the emphasis on the
development of clinical judgment and critical thinking in nursing students;
e the influence from organizations, national reports, and nursing education
guidelines such as the Institute of Medicine (IOM) and the Robert Wood
Johnson Foundation Quality and Safety Education for Nurses (QSEN);
e the advancement of teaching technology including more affordable high-
fidelity simulators; and
e the progression of the skills laboratory into a high-tech clinical learning
laboratory or simulation center.
Evolution of Nursing Educational Methods
The methods of educating undergraduate nurses have evolved over the years from

the inception of formal nursing education to suit the changing needs of patients and the
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transformation of the healthcare environment. Nurse educators have a history of being
innovative and responding to societal needs to alter nursing education with the goal of
promoting safe and quality patient care. This section provides a brief history of nursing
education and how the use of simulation developed out of the changing methods of
educating undergraduate nurses.

Florence Nightingale is credited with opening the first formalized nursing training
program in 1860. Nightingale opened the Nightingale Training School for Nurses in
England in part as a response to the need to care for soldiers wounded in the Crimean
War (Faison, 2012). Prior to the foundation of the first nursing school, no formalized
training programs for nurses existed and many nurses were women of ill-repute who
chose nursing service over serving jail time. Nightingale responded to the need to
improve the quality and safety of patient care during the Crimean War by creating the
formalized training program for nurses.

Similarly, the need to provide more formal training to nurses in the US arose out
of the mass casualties of the Civil War, which spanned from 1861-1865 (Faison, 2012).
Formal nursing education began using an apprenticeship model within hospitals. Student
nurses staffed the hospitals and provided much of the care despite not having completed
their training. In early nursing training programs, physicians taught much of the
curriculum. Student nurses would staff hospitals during the day and then take their
training classes at night. These first nurse training programs developed into diploma
schools in which nurses would be given a certificate at the end of their apprenticeship at

the hospital that provided them their training.
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In the 1940s, another war helped to reshape nursing education. After World War
I1, a critical nursing shortage resulted after women who had served as nurses left the
workforce, married, had children, or returned to staying home (Haase, 1990). In 1948, Dr.
Lucille Brown was commissioned by the Carnegie Foundation to study nursing
education. In her report, Nursing for the Future, Brown (1948) stated nurses should be
educated in colleges and universities and criticized diploma programs for using nursing
students as employees during the day and then sending them tired to classes at night.
Brown stated this method of nurse training and hospital staffing did not provide a safe
environment for the patients or an effective environment to train nurses. Brown expressed
that nurses needed to be educated to have a basic foundation of scientific knowledge,
apply scientific knowledge to nursing care, stay current on scientific advancement, and be
able to discern nursing care activities from activities that should be performed by other
professionals, technicians, or unlicensed assistive personnel.

According to Brown (1948), nurses should be trained in leadership and nursing
work should not be bogged down with tasks that could be completed by unlicensed
assistive personnel (e.g., janitors and housekeepers). Brown distinguished professional
nurses as different from technical nurses. Professional nurses were defined as nurses
educated in accredited nursing programs. Brown (1948) wrote that nurses could become
partners with physicians and dentists if hospitals were willing to staff their hospitals with
professional nurses and assistive personnel. The assistive personnel would take on the
activities that did not require professional nursing training. Nurses began to be

conceptualized as less of a handmaiden to the physician and promoted as more of a team
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member and needed training in the knowledge and behavior that would help them
become an effective healthcare team member.

Subsequently to Brown’s (1948) report, the Committee on the Function of
Nursing, chaired by Eli Ginzberg (1948) published the report, A Program for the Nursing
Profession by the Committee on the Function of Nursing otherwise known as the
Ginzberg report. The Committee on the Function of Nursing was formed to study the
problems associated with the nursing shortage. The committee recommended revising the
method of educating nurses into two levels the professional nurse who would be educated
in 4-year college or university programs and practical nurses who were to be educated in
12-month programs situated in hospitals or vocational schools.

The publications by Brown (1948) and the Committee on the Function of Nursing
(1948) opened the door for associate degree nursing (ADN) programs to form and thrive.
Montag & Gotkin (1959) proposed that a 2-year technical nursing curriculum could be
moved into community or junior colleges and the graduates of the community college
nursing programs would be able to successfully pass the licensing exam and prove
competent to employers. Most nursing students could still complete the ADN curriculum
in 2 years up until the 1970s (Brown, 1972).

Despite the fact that ADN programs were created to develop more technical
nurses and bachelor of science in nursing (BSN) programs were designed to create
nursing leaders, hospitals began hiring BSN and ADN graduates interchangeably for
clinical staff or leadership positions in the 1960s (Forest, 1972; Hart, 1983). Nurse
educators responded to the unexpected changes in ADN hiring practices by adding

management and leadership to the curriculum (Orsolini-Hain & Waters, 2009). The trend
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of adding more content to the ADN curriculum continued through the decades, and it
currently takes students 3 to 4 years to complete an ADN program.

By the 1970s, prospective nurses had the choice to attend a 4-year Baccalaureate
program, a 3-year diploma program, or a 2-year associate degree program, all of which
allowed them to take the national board examinations and obtain a registered nursing
(RN) license. By the 1990s, many colleges and universities were even adding immersion
programs in response to the nursing shortage in which a student could receive their BSN
or MSN in as little as 2 years if they had a prior terminal degree.

The nursing shortages over the decades and the creation of multiple pathways to
obtain an RN license have created some difficult challenges in nursing education. In
addition, nursing education has had to keep current with the changing healthcare
environment. Modern patients are sicker, and more treatments and medications are
available to patients today than when formal nursing education began in the 1860s.
Simulation has become a widely used teaching method as nurse educators have again
responded innovatively to the need to prepare safe and competent nurses despite the
many challenges in modern-day nursing education.

Nurse educators of today face the challenge to fit increasingly more content into a
static amount of college credit hours, as both ADN and BSN graduates must be able to
pass the national nurse competency exam at the same level of proficiency. ADN and BSN
graduates must also be trained to function at the same skill level despite the difference in
the length of their respective programs. Nursing students must be prepared to synthesize
and apply knowledge on demand in the healthcare environment and even lead healthcare

teams. Undergraduate nursing educators have widely integrated simulation into nursing
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curricula to help nursing students make the most of their class time. Simulation provides
nursing students with a relatively short and intense applied learning period with a
simulated patient care scenario and helps students situate their theoretical learning in a
realistic clinical setting (Gore & Thomson, 2016).

Nurse educators are also currently facing decreased access to clinical sites as there
is a finite amount of care facilities but an increased demand for nurse graduates due to the
current nursing shortage (Leighton, 2014). Students often drive long distances to clinical
sites or attend clinical on evening or night shift. In addition, current nursing students are
often not allowed to perform certain nursing procedures such as administering
medications, performing a finger stick and blood glucose test, administration of blood
products, or cardiopulmonary resuscitation in the traditional clinical setting due to the
high acuity of patients and the shortage of nursing staff and faculty (Cato, 2012;
Leighton, 2014). Nursing students may not be allowed to document in traditional clinical
due to the addition of electronic health records to the healthcare environment. In fact, a
nursing student may go through an entire nursing program never having completed
certain patient care skills in traditional clinical after having demonstrated competency in
the skills laboratory (Leighton, 2014).

A gap is growing between the preparation of undergraduate nursing students and
the expectations of graduate nurses by employers (Ellis & Hartley, 2004). Nurses not
only need to confidently and competently perform nursing skills in the clinical setting,
but they also need to be able to quickly recognize deterioration in high-risk, low volume

patients. The use of simulation has allowed nurse educators to provide nursing students
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with opportunities to practice skills in realistic patient care settings without jeopardizing
patient safety (Nehring, Ellis, & Lashley, 2001).
Influence of Organizations, National Reports, and Nursing Guidelines
Another factor affecting the use of simulation in undergraduate nursing education
has been the influence of reports and guidelines published by national and international
healthcare organizations and accrediting bodies. The following reports, guidelines, and
organizations have had the most influence on promoting the widespread use of simulation
in nursing education:
o the Institute of Medicine (IOM) reports 7o Err is Human (I0M, 1999) and
The Future of Nursing: Leading Change, Advancing Health (I0OM, 2008);
e the Quality and Safety Education for Nurses (QSEN) competencies for pre-
licensure nursing education (Cronenwett et al., 2007);
e the American Association of Colleges of Nursing (AACN) (2008) Essentials
of Baccalaureate Education for Professional Nursing Practice,
o the Interprofessional Education Collaborative (IPEC) Expert Panel (2011)
Core Competencies for Interprofessional Collaborative Practice;
¢ the International Nursing Association for Clinical Simulation and Learning
INACSL Standards of Best Practice: Simulation®™ (Decker et al., 2015;
INACSL, 2011, 2013; Lioce et al., 2015); and
e the National Council of State Boards of Nursing (NCSBN) National
Simulation Study (Hayden, Smiley, Alexander, Kardong-Edgren, & Jeffries,

2014).
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The Institute of Medicine (IOM) (1999) reported in To Err is Human that as little
as 44,000 and as many as 98,000 people die from preventable medical errors in the US
every year. The findings and recommendations in this IOM report led to a national
movement to improve patient safety through new and improved methods of education for
pre-licensure healthcare students and annual training for practicing healthcare workers.
The 1999 IOM report also led to awareness by those in the medical community that
further assessment of the healthcare system and education of healthcare workers was
necessary. The 1999 IOM report led to a cascade of revisions in healthcare education
curricula across the U.S. that included pre-licensure nursing curricula.

Makary and Daniel (2016), affiliated with John’s Hopkins School of Medicine,
published a more recent analysis of medical death rate data over an 8-year period in the
U.S. Makary and Daniel calculated that more than 250,000 deaths per year in the U.S. are
due to medical error. This number of deaths surpasses the U.S. Centers for Disease
Control and Prevention’s third leading cause of death, which is a respiratory disease that
causes death in close to 150,000 deaths per year. This article put a further spotlight on the
problem of medical error in U.S. hospitals and has creating increased pressure on
healthcare facilities and pre-licensure health profession programs to improve the way
healthcare professionals and students are trained in order to provide quality and safe
patient care.

In addition, the IOM and the Robert Wood Johnson Foundation (RWIJF)
collaborated on a 2-year project to assess and provide recommendations on the
transformation of the nursing profession, the largest population of workers in the
healthcare field (IOM, 2010). Based on their assessment of the nursing profession, the
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IOM recommended in their report The Future of Nursing: Leading Change, Advancing
Health that “nurses should achieve higher levels of education and training through an
improved education system that promotes seamless academic progression” (p. 163). As
part of improving nursing education, the IOM recommends utilizing simulation to
maximize faculty time and to train higher numbers of nurses to meet the needs of an
aging patient population.

The publication of the QSEN Competencies in 2007 was the next major
occurrence in professional nursing that promoted simulation use as part of pre-licensure
nursing education. The QSEN project began in 2005 and was funded by the Robert Wood
Johnson Foundation (RWIJF). The project began in response to the IOM (2003) report
Health Professionals Education: A Bridge to Quality. In the report, the IOM urged
healthcare educators to redesign and restructure curriculum based on these five
competencies: patient-centered care, interdisciplinary teams, evidence-based practice,
quality improvement, and informatics. QSEN adopted the five IOM competencies and
added a sixth — safety (Cronenwett et al., 2007). The overall goal of QSEN was to
address the challenge of preparing future nurses with the knowledge, skills, and attitudes
(KSA) necessary to continuously improve the quality and safety of the healthcare systems
in which they work (QSEN, 2013). Several researchers and expert nurse educators
recommend using simulation as a method of successfully integrating QSEN competencies
throughout undergraduate nursing curriculum (Barton, Armstrong, Preheim, Gelmon, &
Andrus, 2009; Brady, 2011; Forneris et al., 2012; Jarzemsky, McCarthy, & Ellis, 2010;

Pauly-O’Neill, Prion, & Nguyen, 2013; Tschetter, Lubeck, & Fahrenwald, 2013).
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In 2008, the AACN published The Essentials of Baccalaureate Education for
Professional Nursing Practice. The AACN is a national accrediting body for nursing
programs. The Essentials of Baccalaureate Education for Professional Nursing Practice,
also simply known as the “BSN Essentials,” provides nursing programs with a
comprehensive set of core standards that are essential for inclusion in baccalaureate
curriculum and also provides suggested teaching strategies to obtain the baccalaureate
core competencies and knowledge. The nine BSN Essentials are:

e [Essential I: Liberal Education for Baccalaureate Generalist Nursing Practice;

e Essential II: Basic Organizational and Systems Leadership for Quality Care

and Patient Safety;

e Essential III: Scholarship for Evidence-Based Practice;

e Essential IV: Information Management and Application of Patient Care

Technology;
e Essential V: Healthcare Policy, Finance, and Regulatory Environments;
e Essential VI: Interprofessional Communication and Collaboration for
Improving Patient Health Outcomes;

e Essential VII: Clinical Prevention and Population Health;

e Essential VIII: Professionalism and Professional Values; and

e Essential IX: Baccalaureate Generalist Nursing Practice.

The AACN (2008) recommended that simulation is utilized as a teaching method
to help meet four of the nine BSN essentials. Thus, BSN programs had a major motivator
to include simulation in their curriculum to help show the AACN that they met

accreditation standards. The AACN suggested that BSN programs immerse nursing
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students in simulations with students in other disciplines like history, religion, or
engineering to help meet Essential I: Liberal Education for Baccalaureate Generalist
Nursing Practice. Simulation is also recommended to help meet Essential IV: Information
Management and Application of Patient Care Technology by having students access and
analyze data relevant to patient care. The AACN suggested that having students
participate in interprofessional simulation experiences can be used to meet Essential VI:
Interprofessional Communication and Collaboration for Improving Patient Health
Outcomes. To meet the core BSN Essential IX: Baccalaureate Generalist Nursing
Practice, the AACN recommended using simulation to help students learn to organize,
prioritize, and delegate patient care appropriately.

As mentioned previously, the use of high-fidelity simulation in medicine and
nursing first began to intersect in the late 1990s. Interdisciplinary healthcare education
began to be promoted with the educational revolution of the 2000s. Simulation began to
be considered as an ideal way for nursing students and other health professional students
to practice clinically within their role in the healthcare team.

In 2011, the Interprofessional Education Collaborative (IPEC) Expert Panel
published the Core Competencies for Interprofessional Collaborative Practice. The
expert panel was made up of members of six healthcare leadership organizations: the
AACN, the American Association of Colleges of Osteopathic Medicine, the American
Association of Colleges of Pharmacy, the American Dental Education Association, the
Association of American Medical Colleges, and the Association of Schools of Public
Health. The IPEC expert panel concluded that although interprofessional collaborative

education was being promoted by several national and international healthcare governing
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bodies and expert groups, no guidelines, competencies, or best practices were published
on interprofessional education in healthcare.

The goal of the IPEC expert panel was to build on each discipline’s individual
competencies to create core interdisciplinary competencies that would guide
interdisciplinary education and promote safe, quality, accessible, patient-centered care.
The four core competencies for interprofessional collaborative practice are values/ethics
for interprofessional practice, roles/responsibilities, interprofessional communication, and
teams and teamwork. Simulation is specifically listed as a method of instruction to help
students meet all four of the core interprofessional competencies.

The International Association for Clinical Simulation and Learning (INACSL)
has also been instrumental in promoting the use of simulation in undergraduate nursing
education. INACSL was formed in 2002 with 41 paid members and the initial mission “to
promote and provide the development and advancement of clinical simulation and
learning resource centers” (INACSL, 2015). Over the first decade, the membership grew
to 1500. INACSL published its first version of the seven Standards of Best Practice for
Simulation in 2011, updated the standards in 2013, and added two additional standards in
2015. The standards “were designed to advance the science of simulation, share best
practices, and provide evidence-based guidelines for implementation and training
standards” (INACSL, 2015). The INACSL Standards for Best Practice: SimulationS™
includes:

e Standard I: Terminology,

e Standard II: Professional Integrity of Participant(s),

e Standard III: Participant Objectives,
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e Standard I'V: Facilitation,

e Standard V: Facilitator,

e Standard VI: Debriefing Process,

e Standard VII: Participant Assessment and Evaluation,

e Standard VIII: Simulation Enhanced Interprofessional Education (Sim-IPE)

(Decker et al., 2015), and

e Standard IX: Simulation Design (Lioce et al., 2015)

The most recent publication that promoted the use of simulation in undergraduate
nursing education is the NCSBN National Simulation Study (Hayden et al., 2014). This
landmark study once and for all established simulation as a credible and valuable
pedagogical method for undergraduate nursing students. The study aimed to determine:
(a) whether simulation could be substituted for traditional clinical hours, (b) the
educational outcomes of undergraduate nursing students in the core clinical courses when
simulation was integrated throughout the core nursing curriculum, and (c) whether
varying levels of simulation in the undergraduate curriculum impacted the practice of
new graduate nurses in their first clinical positions. The NCSBN National Simulation
Study will be discussed further in the review of related literature. Hayden et al. (2014)
followed pre-licensure nursing students for the two years during their nursing coursework
and then six months into their experience as working new graduate nurses. The
participants were split into a control group that participated in no more than 10% of their
traditional clinical being replaced by simulation, a group that had 25% of traditional
clinical replaced with simulation, and a group that had 50% of their traditional clinical

replaced with simulation. Hayden et al. (2014) determined that up to 50% of traditional
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