
 

 

 
Abstract—Introduction: Brazil’s new national curriculum 

guidelines (NCG) for medical education were published in 2014, 
presenting active learning methodologies as a cornerstone. 
Simulation was initially applied for aviation pilots’ training and is 
currently applied in health sciences. The high-fidelity simulator 
replicates human body anatomy in detail, also reproducing 
physiological functions and its use is increasing in medical schools. 
Realistic Simulation (RS) has pedagogical aspects that are aligned 
with Brazil’s NCG teaching concepts. The main objective of this 
study is to carry on a narrative review on RS’s aspects that are 
aligned with Brazil’s new NCG teaching concepts. Methodology: A 
narrative review was conducted, with search in three databases 
(PubMed, Embase and BVS) of studies published between 2010 and 
2020. Results: After systematized search, 49 studies were selected 
and divided into four thematic groups. RS is aligned with new 
Brazilian medical curriculum as it is an active learning methodology, 
providing greater patient safety, uniform teaching, and student's 
emotional skills enhancement. RS is based on reflective learning, a 
teaching concept developed for adult’s education. Conclusion: RS is 
a methodology aligned with NCG teaching concepts and has potential 
to assist in the implementation of new Brazilian medical school’s 
curriculum. It is an immersive and interactive methodology, which 
provides reflective learning in a safe environment for students and 
patients. 

 
Keywords—Curriculum, high-fidelity simulator, medical 

education, realistic simulation.  

I. INTRODUCTION 

EDICAL school has undergone major changes in recent 
years. The new NCG were published in 2014, 

establishing principles and medical education’s purposes in 
Brazil. The traditional Flexner educational model is essentially 
hospital-centered and promotes early academic specialization 
[1]. The new NCG guides to a generalist, humanistic and 
critical profile, based on skills development. NCG describes in 
detail priority training environments and desired technical 
skills. Such changes in medical school’s curriculum require 
incorporation of new learning methodologies with potential to 
collaborate with NCG purposes.  

Active learning methodologies application raised in recent 
years. One of these methodologies, RS inserts student in a 
controlled environment, where situations related to future 
professional life are simulated. Simulators’ use provides 
greater fidelity to simulated scenarios, allowing participant’s 
emotional involvement and make the experience as accurate as 
real life [2]. High-fidelity simulators reproduce human body 
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anatomy and physiological functions in details [3]. Modern 
educational concepts support RS as a methodology with 
potential in assisting to change the traditional medical 
education paradigm [1]. 

Simulation methodology was initially introduced for civil 
aviation pilots’ training in 1929. In the United Kingdom, in 
the 1950s, simulation started to be used for health 
professionals’ training [4]. The first medical high-fidelity 
simulator was developed in the 1960s, reproducing heart and 
lung sounds. Currently, simulators are used in different 
scenarios, with emphasis on models applied in urgency and 
emergency scenarios.  

RS is associated with cognitive, technical, and emotional 
skills development [5]. Training with simulators does not 
restrict to the exercise of imitating manual procedures, it must 
be planned to generate action and reflection within 
performance’s context. It is essential that instructors 
understand simulator’s technology and mechanics, and also 
comprehend learning methodology’s concepts applied [6]. 
Previous studies identified four RS’s pedagogical aspects that 
are aligned with Brail’s new NCG teaching concepts, namely: 
active learning methodology, patient safety, uniform teaching, 
and emotional competence [7]-[10]. To make a narrative 
review on RS’s pedagogical aspects that dialogue directly with 
NCG teaching concepts is the main objective of this study.  

II. METHODOLOGY 

A qualitative research was carried out based on narrative 
review of scientific literature [11]. Search was conducted in 
three databases (PubMed, Embase and BVS), with the 
following medical subjects heading (MeSH): “High fidelity 
simulation training” and “medical education”, associated with 
the Boolean logical operator “AND”, among years 2010 and 
2020. Studies published in English, Spanish and Portuguese 
were considered. 

Four thematic groups were pre-stablished, regarding to RS’s 
teaching characteristic (active learning methodology, patient 
safety, uniform teaching, and emotional competence). After 
abstracts’ reading, if an approach was identified with any of 
the thematic group, study was selected to full text reading.  

III. RESULTS AND DISCUSSION 

Database research returned a total of 709 studies. None of 
them cited the NCG in title or abstract. Of 709 initial studies, 
after excluding duplicates, and abstracts reading, 78 were 
selected for full text reading. At the end of the reading, 49 
studies were selected, 46 in English, 1 in Spanish and 2 in 
Portuguese. The list of selected studies divided by thematic 
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group is shown in Table I. 
 

TABLE I 
SELECTED STUDIES BY THEMATIC GROUP 

Thematic group Total studies Study ID 

Active learning methodology 20 [13] – [32] 

Patient Safety 12 [35] – [46] 

Emotional competence 12 [47] – [58] 

Uniform teaching 5 [59] – [63] 

 

 Qualitative analysis was carried out, being presented 
according to thematic group. A description of the RS’s 
teaching concepts aligned with NCG, and its potentialities in 
being applied in the context of the Brazilian new medical 
schools’ curriculum guidelines were also carried out. 

A. Active Learning Methodology  

Change in medical education paradigm is a main purpose in 
NCG. Medical graduation lasts for a few years, while 
professional activity lasts for decades. This way it is essential 
to adopt methodologies for a liberating educational practice, 
geared towards the formation of a professional capable of self-
managing his continuous educational process. NCG presents 
active learning methodologies as priority in Brazilian medical 
schools’ curriculum. Medical education dialogues directly 
with andragogy, a science related to adult education [12]. RS 
is recognized as an active learning methodology, and in 
addition to andragogy, it encompasses reflective learning 
concepts [13], [14]. Regardless concepts considered, RS’s 
central role is subject's learning process centrality [15], [16]. 

Active methodologies are based on autonomy’s principle 
and allow different relationships establishment between facts 
and objects, triggering resignifications and individual's ability 
in using contents in real situations [17], [18]. RS’s triggering 
elements are simulated health problems that must be faced in 
professional practice [19]. Frequently cited aspect is that high-
fidelity simulator does not occupy process’s centrality, but 
serves to assist in the recreation of real environment [20]-[22]. 

RS promotes improvement of technical and cognitive skills, 
crisis management, leadership, teamwork and clinical 
reasoning [23], [24]. RS allows cognitive and motor skills 
simultaneous mobilization, while providing a highly 
stimulating learning scenario [25]-[27]. RS promotes 
integration of theoretical contents, technical skills, and 
attitudes, encouraging student to coordinate simultaneously all 
competencies involved in the simulated situation [28]-[30]. RS 
is associated with greater theorical content retention [31], [32]. 
Previous study showed that reading provides learning 
retention of 5%, oratory 10%, audio visual 20%, group 
discussion 50%, and practical performance led to content 
retention close to 90% [33]. 

B. Patient Safety 

Studies indicate that up to 50% of recently graduated health 
professionals are involved in patient safety adverse events 
[34]. Patient safety, as well as student’s ethic performance, are 
NCG’s purposes. In this review, studies are consistent that RS 
training increases real patient’s safety [35], [36].  

In traditional medical school, academic performs certain 
procedures on volunteers or cadavers [37]. Procedures training 
can put patient’s safety at risk, especially when considering 
medical student’s lesser experience [38], [39]. New strategies 
for such training procedures are imperative in the new model 
proposed by NCG.  

Simulated scenario offers a controlled environment for 
student’s skill improvement before contact with real patient. It 
is described that RS is related to a self-perception of greater 
patient’s safety [40]. When performing a real procedure, 
academic had simulated it beforehand, so now he can perform 
it more accurately, and with greater compliance to safety 
parameters. Any technical unconformity identified during 
simulation can be corrected before student contact with 
patient, providing the latter safety [41].  

RS training contributes positively to patient’s safety, and 
also to health team itself, since it allows better working 
process understanding, especially in emergency scenarios 
[42]. Emergency demands quick professional’s decision-
making and according to [43], RS allows professional to adopt 
greater compliance with safety parameters during events such 
as cardiorespiratory arrest [43]. Training with simulators 
improves fast decision-making, ensuring greater compliance 
with safety protocols, particularly during unplanned situations 
[44]. 

Training on simulators allows patient's individuality and 
privacy preservation. According to [45], RS offers an 
appropriate scenario for discussing ethical dilemmas. 
Debriefing carried out during simulated scenarios represents a 
unique moment for dialogic debate of topics related to patient 
safety and bioethics [46]. 

C. Emotional Competence 

NCG advocates medical graduation on a competency-based 
model. Competency is understood as the ability to mobilize 
knowledge, skills, and attitudes, generating actions capable of 
solving challenges that arise in professional practice. Ability 
to manage emotions and simultaneously remain motivated is 
an essential issue recognized by the NCG. 

When introduced to RS methodology some academics 
experience fear and insecurity, especially when they realize 
that they may have their technical non-conformities identified 
during training [47]. However, especially after debriefing, 
these feelings tend to decrease [48]-[50]. Simulation allows 
the error to be a unique opportunity for academic’s learning 
and improvement.  

Undergraduate teaching currently fails to prepare academics 
to deliver end-of-life communication [51]. Study carried out 
by Goldberg [52] reports that simulation with permissive 
failure, leading to simulated death, improves student’s 
emotional performance. Simulation failure allows recognition 
of self-performance limits, leading to less stress during 
professional practice [53]. 

Emotional stability acquired after RS training is pointed out 
as a fundamental competence in professional practice [54], 
[55]. Reflections on these feelings and attitudes are essential 
for students skills’ improvement, like empathy and solidarity 
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[56]. Emotional stability competence, improved after 
simulation, is a factor associated with greater theorical content 
retention and safety parameters follow-up throughout 
professional career [47], [57], [58]. 

D. Uniform Teaching 

NCG presents several scenarios for training practice, in 
addition to traditional hospital-based setting. In medical 
graduation other environments are recognized for learning 
practice, like the RS laboratory [59]. 

In traditional practice, academic conducts his training in 
offices and wards, with collaboration of real people. In this 
model, students do not always have access to uniform 
educational experiences, experiencing what is possible at that 
moment and scenario. Authors agree that RS allows access to 
more uniform practice scenarios, ensuring that essential topics 
and skills to be worked out uniformly by everyone [60]. Real 
practice is an essential aspect of medical graduation, and RS 
does not present as an opposition, but as an auxiliary strategy, 
providing greater educational experiences uniformity. 

NCG describes desirable technical skills in each 
professional scenario, from office to intensive care unit. 
Students’ contact with all procedures presented in NCG is a 
major task, considering limited volunteers’ availability in real 
practice and concerns about patient’s safety. In RS, laboratory 
teaching can be planned according to students and teachers’ 
demand, ensuring uniform and safety access to all planned 
procedures for everyone [59]. 

According to [61], RS delivers excellent results for 
orotracheal intubation procedure training. Jenkins [62] 
mentions difficulty in offering uniform training to 
anesthesiologists, suggesting RS as a strategy to solve this 
question. Simulation replicates and amplifies real experiences, 
in a controlled environment, with well-defined learning 
objectives and skills, which allows it´s use in Brazilian new 
NCG context [63].  

IV. CONCLUSION 

High-fidelity simulators’ use is increasing progressively in 
medical schools [18]. RS is an active learning methodology, 
which incorporates educational theories strongly related to 
adult education, as well as concepts of reflective learning. 
High-fidelity simulators perform better for teaching when such 
learning concepts are considered for simulated scenarios 
elaboration. 

NCG outlined a new profile for graduated from Brazilian 
medical schools, a more reflective professional, committed to 
bioethics, and capable to self-managing his continuing 
education. RS has pedagogical characteristics that are strongly 
aligned with NCG teaching concepts and have great potential 
to contribute for medical education in Brazil (Fig. 1).  

As an active methodology, RS places student at the learning 
process’s centrality, allowing self-reflection, aided by 
instructor's guidance, contributing to professional skills’ 
improvement. Fears and insecurities are revealed during 
simulation, allowing academic to recognize and seek 
necessary emotional balance for good professional practice 

performance. Any technical nonconformity detected during 
simulation does not have consequences to real patient. In 
addition, RS provides uniform training for undergraduate 
students. These are potentialities presented by RS 
methodology that are aligned with teaching concepts presented 
in Brazilian NCG for medical education. 

 

 

Fig. 1 RS potentialities in Brazil’s new NCG 
 

Simulators’ acquiring and maintenance high-cost plus the 
lack of capacitated instructors are cited as barriers in 
introducing RS methodology. Besides that, some authors cite 
simulators cost reduction, in case of future spread of the 
method in medical schools [26], [64]. Additional concern is 
the “training syndrome”. The simulator training environment 
is lightly different of real world, and sometimes student may 
not identify the limit between one scenario and the other [65]. 
This way, student may not respond appropriately in events that 
are not commonly simulated.  

RS is an innovative methodology, which expands 
relationship between theory and practice, in a safe 
environment, contributing simultaneously to patient safety, 
and formation of a medical profile aligned with new NCG. A 
classic quote attributed to Confucius (551 BC), Chinese 
thinker and philosopher, does not appear in the systematized 
search carried out, however, it briefly and elegantly 
summarizes the potential of using high-fidelity RS in Brazilian 
medical schools’ curriculum: "What I hear, I forget. What I 
see, I remember. What I do, I learn". 

REFERENCES  
[1] E. P. Finnerty, S. Chauvin, G. Bonaminio, M. Andrews, R. G. Carroll, 

and L. N. Pangaro, “Flexner revisited: The role and value of the basic 
sciences in medical education,” Acad. Med., vol. 85, no. 2, pp. 349–355, 
2010. 

[2] D. M. Gaba, “Do as we say, not as you do: using simulation to 
investigate clinical behavior in action.,” Simul. Healthc., vol. 4, no. 2, 
pp. 67–69, 2009. 

[3] N. Gauthier et al., “Does Cardiac Physical Exam Teaching Using a 
Cardiac Simulator Improve Medical Students’ Diagnostic Skills?,” 
Cureus, vol. 11, no. 5, 2019. 

[4] A. J. Bland, A. Topping, and B. Wood, “A concept analysis of 
simulation as a learning strategy in the education of undergraduate 
nursing students,” Nurse Educ. Today, vol. 31, no. 7, pp. 664–670, 2011. 

[5] F. C. Forrest, M. A. Taylor, K. Postlethwaite, and R. Aspinall, “Use of a 
high‐fidelity simulator to develop testing of the technical performance of 

World Academy of Science, Engineering and Technology
International Journal of Educational and Pedagogical Sciences

 Vol:14, No:9, 2020 

835International Scholarly and Scientific Research & Innovation 14(9) 2020 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
du

ca
tio

na
l a

nd
 P

ed
ag

og
ic

al
 S

ci
en

ce
s 

V
ol

:1
4,

 N
o:

9,
 2

02
0 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
11

45
2.

pd
f



 

 

novice anaesthetists,” Br. J. Anaesth., vol. 88, no. 3, pp. 338–344, 2002. 
[6] L. E. D. A. Troncon, “Avaliação Do Estudante De Medicina,” Med. 

(Ribeirao Preto. Online), vol. 29, no. 4, p. 429, 2013. 
[7] M. J. M. Ferreira et al., “New national curricular guidelines of medical 

courses: Opportunities to resignify education,” Interface Commun. Heal. 
Educ., vol. 23, pp. 1–15, 2019. 

[8] C. A. G. dos S. Franco, M. R. Cubas, and R. S. Franco, “The Medicine 
Curriculum and Competences Proposed for Curriculum Guidelines,” 
Rev. Bras. Educ. Médica, vol. 38, no. 2, pp. 221–230, 2014. 

[9] D. H. B. Kussakawa and C. A. Antonio, “Os eixos estruturantes das 
diretrizes curriculares nacionais dos cursos de Medicina no Brasil,” Rev. 
Docência do Ensino Super., vol. 7, no. 1, pp. 165–184, 2017. 

[10] C. A. de Oliveira, M. H. Senger, O. da S. Ezequiel, and E. Amaral, 
“Alinhamento de Diferentes Projetos Pedagógicos de Cursos de 
Medicina com as Diretrizes Curriculares Nacionais,” Rev. Bras. Educ. 
Med., vol. 43, no. 2, pp. 143–151, 2019. 

[11] A. Y. Gasparyan, L. Ayvazyan, H. Blackmore, and G. D. Kitas, “Writing 
a narrative biomedical review: Considerations for authors, peer 
reviewers, and editors,” Rheumatol. Int., vol. 31, no. 11, pp. 1409–1417, 
2011. 

[12] A. Higgs et al., “Guidelines for the management of tracheal intubation in 
critically ill adults,” Br. J. Anaesth., vol. 120, no. 2, pp. 323–352, 2018. 

[13] M. J. Cory, N. Colman, C. E. McCracken, and K. B. Hebbar, “Rapid 
Cycle Deliberate Practice Versus Reflective Debriefing for Pediatric 
Septic Shock Training.,” Pediatr. Crit. care Med. a J. Soc. Crit. Care 
Med. World Fed. Pediatr. Intensive Crit. Care Soc., vol. 20, no. 5, pp. 
481–489, May 2019. 

[14] F. Jones, C. Passos-Neto, and O. Melro Braghiroli, “Simulation in 
Medical Education: Brief history and methodology,” Princ. Pract. Clin. 
Res. J., vol. 1, no. 2, pp. 56–63, Sep. 2015. 

[15] I. Tanoubi et al., “Identification tags and learners’ situational awareness 
during high-fidelity simulation.,” Int. J. Med. Educ., vol. 7, pp. 93–94, 
Mar. 2016. 

[16] Y. F. Choi and T. W. Wong, “High-fidelity simulation training 
programme for final-year medical students: implications from the 
perceived learning outcomes.,” Hong Kong Med. J. = Xianggang yi xue 
za zhi, vol. 25, no. 5, pp. 392–398, Oct. 2019. 

[17] S. A. Braksick, K. Kashani, and S. Hocker, “Neurology Education for 
Critical Care Fellows Using High-Fidelity Simulation.,” Neurocrit. Care, 
vol. 26, no. 1, pp. 96–102, Feb. 2017. 

[18] S. Nunes de Oliveira, J. Gue Martini, and J. A. Caravaca-Morera, 
“Producción científica sobre la simulación clínica: revisión integrativa de 
las tesis y disertaciones brasileñas,” Rev. Latinoam. Simulación Clínica, 
vol. 1, no. 1, pp. 45–54, 2019. 

[19] A. J. Adams et al., “A Comparison of Teaching Modalities and Fidelity 
of Simulation Levels in Teaching Resuscitation Scenarios.,” J. Surg. 
Educ., vol. 72, no. 5, pp. 778–785, 2015. 

[20] J. R. Schoenherr and S. J. Hamstra, “Beyond Fidelity: Deconstructing 
the Seductive Simplicity of Fidelity in Simulator-Based Education in the 
Health Care Professions.,” Simul. Healthc., vol. 12, no. 2, pp. 117–123, 
Apr. 2017. 

[21] G. Alinier, “Developing high-fidelity health care simulation scenarios: A 
guide for educators and professionals,” Simul. Gaming, vol. 42, no. 1, 
pp. 9–26, 2011. 

[22] C. Escher et al., “Method matters: impact of in-scenario instruction on 
simulation-based teamwork training.,” Adv. Simul. (London, England), 
vol. 2, p. 25, 2017. 

[23] C. F. S. Brandão, C. F. Collares, and H. de F. Marin, “A simulação 
realística como ferramenta educacional para estudantes de medicina,” 
Sci. Med. (Porto. Alegre)., vol. 24, no. 2, 2014. 

[24] D. M. Mills, C. L. Wu, D. C. Williams, L. King, and J. V Dobson, 
“High-fidelity simulation enhances pediatric residents’ retention, 
knowledge, procedural proficiency, group resuscitation performance, and 
experience in pediatric resuscitation.,” Hosp. Pediatr., vol. 3, no. 3, pp. 
266–275, Jul. 2013. 

[25] L. Ann Kirkham, “Exploring the use of high-fidelity simulation training 
to enhance clinical skills.,” Nurs. Stand., vol. 32, no. 24, pp. 44–53, Feb. 
2018. 

[26] I. Dror, P. Schmidt, and L. O’connor, “A cognitive perspective on 
technology enhanced learning in medical training: great opportunities, 
pitfalls and challenges,” Med. Teach., vol. 33, no. 4, pp. 291–296, 2011. 

[27] C.-W. Yang, S.-C. Ku, M. H.-M. Ma, T.-S. Chu, and S.-C. Chang, 
“Application of high-fidelity simulation in critical care residency training 
as an effective learning, assessment, and prediction tool for clinical 
performance.,” J. Formos. Med. Assoc., vol. 118, no. 9, pp. 1347–1355, 

Sep. 2019. 
[28] F. Lateef, “Simulation-based learning: Just like the real thing,” J. 

Emergencies, Trauma Shock, vol. 3, no. 4, pp. 348–352, 2010. 
[29] J. I. McSparron et al., “Simulation for Skills-based Education in 

Pulmonary and Critical Care Medicine.,” Ann. Am. Thorac. Soc., vol. 12, 
no. 4, pp. 579–586, Apr. 2015. 

[30] V. Arcoraci et al., “Medical simulation in pharmacology learning and 
retention: A comparison study with traditional teaching in undergraduate 
medical students.,” Pharmacol. Res. Perspect., vol. 7, no. 1, p. e00449, 
Feb. 2019. 

[31] B. M. Lo et al., “Comparison of traditional versus high-fidelity 
simulation in the retention of ACLS knowledge.,” Resuscitation, vol. 82, 
no. 11, pp. 1440–1443, Nov. 2011. 

[32] S. Boet et al., “Complex procedural skills are retained for a minimum of 
1 yr after a single high-fidelity simulation training session.,” Br. J. 
Anaesth., vol. 107, no. 4, pp. 533–539, Oct. 2011. 

[33] K. Letrud, “A rebuttal of NTL Institute’s learning pyramid,” Education, 
vol. 133, pp. 117–124, Jan. 2012. 

[34] K. A. Lewis, T. N. Ricks, A. Rowin, C. Ndlovu, L. Goldstein, and C. 
McElvogue, “Does Simulation Training for Acute Care Nurses Improve 
Patient Safety Outcomes: A Systematic Review to Inform Evidence‐
Based Practice,” Worldviews Evidence-Based Nurs., vol. 16, no. 5, pp. 
389–396, Oct. 2019. 

[35] S. L. Mawhirt, L. Fonacier, and M. Aquino, “Utilization of high-fidelity 
simulation for medical student and resident education of allergic-
immunologic emergencies.,” Ann. allergy, asthma Immunol. Off. Publ. 
Am. Coll. Allergy, Asthma, Immunol., vol. 122, no. 5, pp. 513–521, May 
2019. 

[36] S. Ali, A. Alexander, M. Lambrix, R. Ramakrishna, and C. W. Yang, 
“High-Fidelity Simulation Training for the Diagnosis and Management 
of Adverse Contrast Media Reactions.,” AJR. Am. J. Roentgenol., vol. 
212, no. 1, pp. 2–8, Jan. 2019. 

[37] M. Yiasemidou, E. Gkaragkani, D. Glassman, and C. S. Biyani, 
“Cadaveric simulation: a review of reviews.,” Ir. J. Med. Sci., vol. 187, 
no. 3, pp. 827–833, Aug. 2018. 

[38] J. J. Weis, C. L. Croft, R. Bhoja, J. H. Lee, and D. J. Scott, 
“Multidisciplinary Simulation Activity Effectively Prepares Residents 
for Participation in Patient Safety Activities.,” J. Surg. Educ., vol. 76, no. 
6, pp. e232–e237, 2019. 

[39] M. P. Nacul, L. T. Cavazzola, and M. A. C. de Melo, “Situação atual do 
treinamento de médicos residentes em videocirurgia no Brasil: uma 
análise crítica,” ABCD Arq. Bras. Cir. Dig. São Paulo. Vol. 28, n. 1 
(2015), p. 81-85, 2015. 

[40] J. L. Kennedy et al., “High-fidelity hybrid simulation of allergic 
emergencies demonstrates improved preparedness for office emergencies 
in pediatric allergy clinics.,” J. allergy Clin. Immunol. Pract., vol. 1, no. 
6, pp. 608–614, 2013. 

[41] R. Aggarwal et al., “Training and simulation for patient safety.,” Qual. 
Saf. Health Care, vol. 19 Suppl 2, p. 20693215, 2010. 

[42] R. Ballangrud, M. L. Hall-Lord, M. Persenius, and B. Hedelin, 
“Intensive care nurses’ perceptions of simulation-based team training for 
building patient safety in intensive care: A descriptive qualitative study,” 
Intensive Crit. Care Nurs., vol. 30, no. 4, pp. 179–187, 2014. 

[43] C. E. McCoy et al., “Randomized Controlled Trial of Simulation vs. 
Standard Training for Teaching Medical Students High-quality 
Cardiopulmonary Resuscitation.,” West. J. Emerg. Med., vol. 20, no. 1, 
pp. 15–22, Jan. 2019. 

[44] V. Mejía, C. Gonzalez, A. E. Delfino, F. R. Altermatt, and M. A. 
Corvetto, “Adquirir habilidades no manejo de crises de hipertermia 
maligna: comparação de simulação de alta‐fidelidade versus estudo de 
caso em computador,” Brazilian J. Anesthesiol., vol. 68, no. 3, pp. 292–
298, May 2018. 

[45] P. J. Morgan, M. M. Kurrek, S. Bertram, V. LeBlanc, and T. 
Przybyszewski, “Nontechnical skills assessment after simulation-based 
continuing medical education,” Simul. Healthc., vol. 6, no. 5, pp. 255–
259, 2011. 

[46] J. B. Cooper, “Pumpkin Carving, Patient Safety, and Simulation,” Simul. 
Healthc. J. Soc. Simul. Healthc., vol. 15, no. 3, pp. 139–140, Jun. 2020. 

[47] K. Fraser, I. Ma, E. Teteris, H. Baxter, B. Wright, and K. Mclaughlin, 
“Emotion, cognitive load and learning outcomes during simulation 
training,” Med. Educ., vol. 46, no. 11, pp. 1055–1062, 2012. 

[48] C. Bauer et al., “Anxiety and stress among anaesthesiology and critical 
care residents during high-fidelity simulation sessions.,” Anaesthesia, 
Crit. care pain Med., vol. 35, no. 6, pp. 407–416, Dec. 2016. 

[49] I. Tanoubi, “The learners’ stress during high fidelity simulation. An 

World Academy of Science, Engineering and Technology
International Journal of Educational and Pedagogical Sciences

 Vol:14, No:9, 2020 

836International Scholarly and Scientific Research & Innovation 14(9) 2020 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
du

ca
tio

na
l a

nd
 P

ed
ag

og
ic

al
 S

ci
en

ce
s 

V
ol

:1
4,

 N
o:

9,
 2

02
0 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
11

45
2.

pd
f



 

 

equation with multiple unknowns.,” Anaesthesia, critical care & pain 
medicine, vol. 36, no. 1. France, pp. 5–6, Feb-2017. 

[50] D. M. Wallace, J. Burnley, B. Langston, M. Russell, K. White, and M. 
H. Stroud, “Education Coupled With In-Situ High Fidelity Simulation 
Improves Medical-Surgical RN Code Blue Comfort Levels.,” J. Ark. 
Med. Soc., vol. 113, no. 9, pp. 222–224, Mar. 2017. 

[51] G. Wells, J. Montgomery, and A. Hiersche, “Simulation to improve 
medical student confidence and preparedness to care for the dying: a 
feasibility study.,” BMJ Support. Palliat. Care, Aug. 2019. 

[52] A. T. Goldberg, B. J. Heller, J. Hochkeppel, A. I. Levine, and S. 
Demaria, “Simulated Mortality-We Can Do More.,” Cambridge Q. 
Healthc. ethics CQ Int. J. Healthc. ethics committees, vol. 26, no. 3, pp. 
495–504, Jul. 2017. 

[53] A. Keitel et al., “Endocrine and psychological stress responses in a 
simulated emergency situation,” Psychoneuroendocrinology, vol. 36, no. 
1, pp. 98–108, 2011. 

[54] H. Tuzer, L. Dinc, and M. Elcin, “The effects of using high-fidelity 
simulators and standardized patients on the thorax, lung, and cardiac 
examination skills of undergraduate nursing students,” Nurse Educ. 
Today, vol. 45, pp. 120–125, 2016. 

[55] L. Evans and M. Taubert, “State of the science: the doll is dead: 
simulation in palliative care education.,” BMJ Support. Palliat. Care, 
vol. 9, no. 2, pp. 117–119, Jun. 2019. 

[56] J.-N. Evain, L. Zoric, L. Mattatia, O. Picard, J. Ripart, and P. Cuvillon, 
“Residual anxiety after high fidelity simulation in anaesthesiology: An 
observational, prospective, pilot study.,” Anaesthesia, Crit. care pain 
Med., vol. 36, no. 4, pp. 205–212, Aug. 2017. 

[57] W. E. Hautz et al., “Shame in Medical Education: A Randomized Study 
of the Acquisition of Intimate Examination Skills and Its Effect on 
Subsequent Performance.,” Teach. Learn. Med., vol. 29, no. 2, pp. 196–
206, 2017. 

[58] M. Lilot et al., “Relaxation before Debriefing during High-fidelity 
Simulation Improves Memory Retention of Residents at Three Months: 
A Prospective Randomized Controlled Study.,” Anesthesiology, vol. 128, 
no. 3, pp. 638–649, Mar. 2018. 

[59] M. Akaike et al., “Simulation-based medical education in clinical skills 
laboratory,” J. Med. Investig., vol. 59, no. 1, 2, pp. 28–35, 2012. 

[60] R. M. U. Kaneko and M. H. B. de M. Lopes, “Realistic health care 
simulation scenario: what is relevant for its design?,” Rev. Esc. Enferm. 
USP., vol. 53, p. e03453, 2019. 

[61] C.-H. Rhee, C. W. Kang, and C. H. Lee, “Intubation simulation with a 
cross-sectional visual guidance.,” Stud. Health Technol. Inform., vol. 
184, pp. 344–348, 2013. 

[62] K. D. Jenkins et al., “High-fidelity anesthesia simulation in medical 
student education: Three fundamental and effective teaching scenarios,” 
Int. J. Acad. Med., vol. 3, no. 1, p. 66, 2017. 

[63] K. Khan, T. Pattison, and M. Sherwood, “Simulation in medical 
education,” Med. Teach., vol. 33, no. 1, pp. 1–3, Jan. 2011. 

[64] J. M. Petscavage, C. L. Wang, J. G. Schopp, A. M. Paladin, M. L. 
Richardson, and W. H. J. Bush, “Cost analysis and feasibility of high-
fidelity simulation based radiology contrast reaction curriculum.,” Acad. 
Radiol., vol. 18, no. 1, pp. 107–112, Jan. 2011. 

[65] V.-J. CA, “Remembering Tenerife: 40 Years Later,” SF J Aviat. 
Aeronaut Sci, vol. 1, no. 2, pp. 1–5, 2018. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

World Academy of Science, Engineering and Technology
International Journal of Educational and Pedagogical Sciences

 Vol:14, No:9, 2020 

837International Scholarly and Scientific Research & Innovation 14(9) 2020 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
du

ca
tio

na
l a

nd
 P

ed
ag

og
ic

al
 S

ci
en

ce
s 

V
ol

:1
4,

 N
o:

9,
 2

02
0 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
11

45
2.

pd
f


