Innovative Methodologies
to Teach Patient Safety In
Undergraduate Nursing:
Scoping Review

Theme: promotion and prevention.

Contribution to the discipline: Mitigation of adverse events and improved patient safety are fundamental objectives of Nursing
education, given that the key point is the inclusion of nurses trained to provide excellent care, based on disease prevention. The
quality, content, and how this education is provided can have a significant impact on student safety behaviors in their upcoming
clinical settings. In this scenario, the main challenge is the education of students in relation to the fundamentals of safe care, to
favor development of specific knowledge and practices, regardless of the technical training intended. Therefore, it is essential for
said educational action to go through the clinical landscape and the experimentation of best practices, continuously, considering
the different performance scenarios in the formative path of future nurses.

ABSTRACT

Objective: This work sought to identify the innovative methodologies used to teach patient safety in undergraduate Nursing. Materials
and method: This is a scoping review conducted according to the recommendations by the Joanna Briggs Institute Reviewers’ Manual,
through the databases: Medline/PubMed, Cumulative Index of Nursing and Allied Health, Scopus, Web of Science, Education Resources
Information Center, Latin American and Caribbean Literature on Health Sciences, Catalogo de Tesis de la Coordenacédo de Aperfeicoa-
mento de Pessoal de Nivel Superior, The National Library of Australia’s Academic Archive Online, Digital Access to Research Theses
Europe E-Theses Portal, Electronic Theses Online Service, Repositério Cientifico de Acesso Aberto de Portugal, National ETD Portal, and
Theses Canada. Results: The study included 19 studies, most of descriptive type (n = 8; 42.1 %) and quasi-experimental (n = 7; 36.8 %)
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with quantative approach (n = 11; 57.9 %), conducted in the United States (n = 4; 21.1 %), in 2013 (n = 4; 21.1 %) and 2017 (n = 4; 21.1 %).
The innovative methodologies used to teach patient safety in undergraduate Nursing that were highlighted included the scenario of the
care practice simulated in the laboratory (n = 14; 73.7 %) and educational videos (n = 7; 36.8 %). Conclusions: It was identified that
innovative methodologies used to teach patient safety in undergraduate Nursing were simulation, videos, staging/role playing, and films,
all applied in the classroom teaching modality.

KEYWORDS (Source: DECS)

Teaching; patient safety; methodology; educational technology; nursing education.
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RESUMEN

Objetivo: identificar las metodologias innovadoras utilizadas para la ensefianza de la seguridad del paciente en el pregrado de En-
fermerfa. Materiales y método: scoping review realizada de acuerdo con las recomendaciones del Joanna Briggs Institute Reviewers’
Manual, por medio de las bases de datos: Medline/PubMed, Cumulative Index of Nursing and Allied Health, Scopus, Web of Science,
Education Resources Information Center, Literatura Latinoamericana y del Caribe en Ciencias de la Salud, Catalogo de Tesis de la Coorde-
nacéo de Aperfeicoamento de Pessoal de Nivel Superior, The National Library of Australia’s, Academic Archive Online, Digital Access to
Research Theses Europe E-Theses Portal, Electronic Theses Online Service, Repositdrio Cientifico de Acesso Aberto de Portugal, National
ETD Portal y Theses Canada. Resultados: se incluyeron 19 estudios; la mayoria de tipo descriptivo (n = 8; 42,1 %) y casi experimental
(n = 7; 36,8 %); con enfoque cuantitativo (n = 11; 57,9 %); realizados en los Estados Unidos (n = 4; 21,1 %), en el 2013 (n = 4; 21,1
%) y el 2017 (n = 4; 21,1 %). Las metodologias innovadoras utilizadas para la ensefianza de la seguridad del paciente en el pregrado de
Enfermeria que se destacaron fueron: el escenario de practica asistencial simulada en laboratorio (n = 14; 73,7 %) y los videos educa-
cionales (n = 7; 36,8 %). Conclusiones: se identific que las metodologias innovadoras utilizadas para la ensefianza de la seguridad del
paciente en el pregrado de Enfermeria fueron simulacro, videos, escenificacién/dramatizacién y peliculas, todas aplicadas en la modalidad
de ensefanza presencial.

PALABRAS CLAVE (Fuente: DeCS)

Ensefianza; seguridade del paciente; metodologia; tecnologia educacional; educacién en Enfermeria.
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RESUMO

Objetivo: identificar as metodologias inovadoras utilizadas para o ensino da seguranca do paciente na graduagdao em Enfermagem.
Materiais e método: scoping review conduzida conforme as recomendacdes do Joanna Briggs Institute Reviewers’ Manual, por meio
das bases de dados: Medline/PubMed, Cumulative Index of Nursing and Allied Health, Scopus, Web of Science, Education Resources
Information Center, Literatura Latino-Americana e do Caribe em Ciéncias da Salide, Catalogo de Teses e Dissertacdes da Coordenagao de
Aperfeigoamento de Pessoal de Nivel Superior, The National Library of Australia’s, Academic Archive Online, Digital Access to Research
Theses Europe E-Theses Portal, Electronic Theses Online Service, Repositério Cientifico de Acesso Aberto de Portugal, National ETD
Portal e Theses Canada. Resultados: foram incluidos 19 estudos; a maioria do tipo descritivo (n = 8; 42,1 %) e quase experimental
(n = 7; 36,8 %); com abordagem quantitativa (n = 11; 57,9 %); realizados nos Estados Unidos (n = 4; 21,1 %), em 2013 (n = 4; 21,1 %)
e em 2017 (n = 4; 21,1 %). As metodologias inovadoras utilizadas para o ensino da seguranga do paciente na graduagdo em Enfermagem
que se destacaram foram o cendrio de pratica assistencial simulada em laboratério (n = 14; 73,7 %) e os videos educacionais (n = 7;
36,8 %). Conclusées: identificou-se que as metodologias inovadoras utilizadas para o ensino da seguranca do paciente na graduagdo em
Enfermagem foram simulacao, videos, encenagdo/dramatizacao e filmes, todas aplicadas na modalidade de ensino presencial.

PALAVRAS-CHAVE (Fonte: DECS)

Ensino; seguranga do paciente; metodologia; tecnologia educacional; educagdo em Enfermagem.
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Introduction

Since the publication of the report To Err is Human by the In-
stitute of Medicine (IOM) of the United States of America (USA),
in 1999, the question of patient safety has acquired global rel-
evance. The document indicates that nearly 100,000 people die
yearly in North American hospitals, arising from preventable ad-
verse events (1).

The practices of healthcare professionals have been marked
by high rates of adverse events related to surgical procedures,
administration of medications, hospital-acquired infections, pa-
tient injuries, hospital care system failures, permanent injuries,
and deaths. Inadequate, unsafe, and negligent practices affect
between 3 % and 16 % of patients hospitalized in developed
countries (2-5).

Recognizing this problem and the unintentional damage
caused by health care has triggered multiple reflections, mainly
about the training of health professionals, which, at times, is
weakened by not keeping up with the fast pace of innovations in
practice, changes in the conditions, diversity and workforce im-
posed in recent decades (6).

Within this context, it is established that preventing adverse
events and improving patient safety are important aspects to be
addressed in nursing education. The quality, content, and way this
education is offered can have a significant impact on safety be-
haviors of students in their future clinical environments (7, 8).

Patient safety should be discussed and, especially, under-
stood as of the undergraduate by using innovative methodologies
capable of arousing critical and reflective thinking of students.
This perspective has been addressed by the Brazilian Ministry of
Health since the launch of Ordinance 529 of 2013, in reporting, in
one of its specific objectives, the relevance of fostering the inclu-
sion of the theme “patient safety” in technical, undergraduate and
graduate health education (9).

Upon this reality, in 2011, the World Health Organization
(WHO) defined, among its activities, those aimed at promot-
ing teaching related to the principles of safe care in educating
health students, with the general objective of conducting patient-

centered clinical care. The following were established as specific
objectives: 1) prepare students from the health care area for a
safe practice; 2) inform educational institutions about key safety
issues; 3) improve the basic aspects related to patient safety as
a theme in all courses in the health area; 4) provide a compre-
hensive program to assist patient safety teaching and integrate
learning of patient safety; 5) promote the development of training
in patient safety (10).

To achieve these goals, it is essential that critical curriculum
revisions be made to include patient safety-related activities in
teaching-learning procedures to generate disciplinary change,
with emphasis on integrating strategies that contribute to improv-
ing the reasoning skills and clinical judgment of students (10, 11).

Thus, the need is discussed for changes in the National Cur-
riculum Guidelines (DCN, for the term in Portuguese) of nursing
courses in Brazil that guide higher education comprehensively to
contemporary evidence on patient safety. Parallel to the relevance
of updating curricular contents, we understand the importance of
Higher Education Institutions in following the pedagogical innova-
tions that go beyond the traditional forms of teaching (12-14).

These innovations represent not only the insertion of novelties
and technologies in teaching, but also include a change in the way of
understanding knowledge. Among the characteristics of pedagogi-
cal innovations, the following stand out: rupture with the traditional
mode of teaching and learning; student participation in defining
pathways and criteria in the teaching and learning process; recon-
figuration of personal knowledge, skills and experiences; reorgani-
zation of the relationship between theory and practice; transition
from perception to conception, development and evaluation of the
teaching-learning experience (15, 16).

Innovative methodologies involve the act of offering, when do-
ing pedagogy, new possibilities, attitudes, and decision making in
the classroom. By opting for this kind of pedagogical resource,
educators may break with models that simply deposit information
and knowledge in their students. Thus, it is relevant to discuss
about innovative teaching methodologies able to facilitate under-
standing the pillars of patient safety in Nursing education (17, 18).

Given this, the research sought to identify the innovative meth-
odologies used to teach patient safety in undergraduate nursing.
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Materials and Method

The scoping review was conducted according to the guide-
lines by the Joanna Briggs Institute Reviewers’ Manual, according
to the theoretical scenario raised by authors in the field (19, 20).
The stages followed were: 1) elaboration of the guiding question
of the scoping review; 2) identification of pertinent studies; 3)
screening of studies; 4) analysis of data collected; and 5) treat-
ment, synthesis, and presentation of the results.

To structure and execute the research, a protocol was pre-
pared with information concerning the purpose of the study,
population involved in the research, formulation of the research
question, eligibility criteria, strategy and bases used for data col-
lection, defining variables for data extraction and how data would
be synthesized.

Definition of the objective and the research question, as well
as the selection of descriptors, synonyms and keywords used in
data collection, followed the parameters of strategy P (Popula-
tion), C (Concept), and C (Context). In this study, the population
concerns the innovative methodologies; the concept is linked to
the teaching of patient safety, and the context is undergraduate
Nursing. In this sense, the research was guided by the question:
what innovative methodologies have been used to teach patient
safety in undergraduate Nursing?

Initially, a preliminary search was made of possible similar
studies in the JBI COnNECT+, The Cochrane Library, and Prospe-
ro databases, in January 2019, which detected no protocols and/
or revisions published in the same theme.

Then, we sought to identify the keywords and synonyms
available in the literature by combining Health Sciences Descrip-
tors (DeCS) - Portuguese words - and Medical Subject Headings
(MESH) - English terms - components of the PCC mnemonic of this
research in which: (P) Metodologia/Methodology AND Tecnolo-
gia educacional/ Educational technology AND (C) Ensino/ Teaching
AND Seguranca do paciente/ Patient safety AND (C) Educagao em
Enfermagem/Nursing education. This moment involved three da-
tabases, namely: Latin American and Caribbean Health Sciences
Literature (LILACS), Medline/PubMed and Cumulative Index of
Nursing and Allied Health (CINAHL).
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The second and third stages of this scoping review (identi-
fication and selection of relevant studies) were executed from
January to February 2019 through the Medline/PubMed, CINAHL,
Scopus, Web of Science, Education Resources Information Center
(ERIC), LILACS, Catalog of Theses and Dissertations of the Higher
Education Staff Improvement Coordination (CAPES), The National
Library of Australia’s (TROVE), Academic Archive Online (DIVA),
Digital Access to Research Theses (DART), Europe E-Theses Por-
tal, Electronic Theses Online Service (EThOS), Open Access Sci-
entific Repository of Portugal (RCAAP), National ETD Portal, and
Theses Canada databases to search for articles, dissertations,
and theses portraying the use of innovative methodologies aimed
at teaching safe care in undergraduate nursing.

The search strategies used in this research were: 1) for da-
tabases in Portuguese — (Teaching OR Education) AND (Patient
safety OR Quality improvement) AND (Methodology OR Teaching
methods) AND (Educational technology OR Computer simula-
tion OR Simulation-based learning OR Video games OR Learning
technology OR Video OR Open educational resource OR Instruc-
tional films and Video OR Innovations OR Simulation OR Stag-
ing OR Virtual patient OR Simulation-based environment) AND
(Nursing Education OR Nursing students) and 2) for international
databases — (Teaching OR Education) AND (Patient safety OR
Quality improvement) AND (Methodology OR Teaching methods)
AND (Educational technology OR Computer simulation OR Simu-
lation-based learning OR Video games OR Learning technology
OR Video OR Open education resource OR Instructional films
and video ORInnovations OR Simulation OR Role-play OR Virtual
patient simulation-based environment) AND (Education, Nursing
OR Nursing students).

The studies were selected based on respective eligibility
criteria, including scientific articles, dissertations, and theses;
published in full online, which discuss the use of innovative meth-
odologies aimed at teaching patient safety in undergraduate nurs-
ing. In turn, editorials, experience reports, theoretical essays,
reflections, and reviews were excluded. No time limit was estab-
lished in the search performed.

Preliminarily, the title and abstract of the studies identified
were evaluated, based on pre-established eligibility criteria;
then, the publications selected were retrieved for full reading, as
shown in Figure 1.
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Figure 1. Schematic of study selection process.
Belo Horizonte-MG, Brazil, 2019
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Source: Prisma — Flowchart for scoping review (adapted) (19).

Regarding the fourth stage of the research (data analysis),
data were extracted from studies included in the final sample in
a 2016 Microsoft Excel spreadsheet, according to the variables:
year in which the study was published, country where the re-
search was conducted, research objective, type of study, meth-
odological approach, evidence level (21), as well as innovative
methodology addressed, teaching modality in which the method-
ology was used, weaknesses, and potentialities inherent to the
innovative methodology applied.

Lastly, the data were synthesized in descriptive manner (n
and %), using Tables. Likewise, the studies were coded to facili-
tate understanding the final disposition of the data, in the follow-
ing manner: “S” (Study), followed by Arabic numerals 1, 2, 3, ... 19,
to assume the representation S1, S2, S3, ... S19.

Results

The work included 19 studies, mostly Descriptive (n = 8;
42.1 %) and quasi-experimental (n = 7; 36.8 %), with quantitative
methodology approach (n = 11; 57.9 %), conducted in the United
States (n = 4; 21.1 %), Australia (n = 3; 15.8 %), and Turkey
(n=3;15.8%)in 2013 (n = 4; 21.1 %) and 2017 (n = 4; 21.1 %).

Table 1 describes the characterization of the studies compos-
ing the sample of this scoping review according to the respective
identifying codes (S1, S2, S3, ... S19), study objective, country, and
year in which the research took place, type of research, Evidence
level (EL), and methodological approach.

All the studies involved the application of innovative method-
ologies to teach safe care to undergraduate Nursing students in
their classroom modality, and the innovation used most frequently
was simulation (n = 14; 73.7 %), as presented in Table 1.

Table 2 exposes, quantitatively, the innovative methodologies
used, associating them to the respective studies that were part of
the research scope.

Table 1. Innovative methodologies applied to teaching patient
safety (n = 19). Belo Horizonte-MG, Brazil, 2019

Methodologies used (study codes) né %

Scenario of laboratory-simulated care practice (S1, S6, 14 73.7
$8-59, S10-519)

Educational videos (S2-S4, S7, S11, S16-S17) 7 36.8

Staging/Role Modeling (S3, S5, S19) 3 15.8

Films (S8) 1 53

Source: Own elaboration.

Table 3 details the potentialities and weaknesses related to
the innovative methodologies, approached by the studies ana-
lyzed, used to teach safe care to Nursing students.

The innovative methodologies used to teach patient safety to
undergraduate Nursing students favor significantly the develop-
ment of skills within a safe environment and in critical and re-
flexive manner, provided that the implementation of the teaching
strategy is carefully planned, especially in terms of time, staff,
and material resources.

6 Some studies approach the use of more than one methodology.
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Table 2. Characterization of the results included. Belo Horizonte-MG, Brazil, 2019

Study code —
(Reference) Study objective Country (year) Type/EL/approach
To evaluate the effectiveness of theoretical training related with medical errors, and patient safety Experimental/1/
S1(22) o . - ; Turkey (2018) N
and practice simulation training on student knowledge and skill levels. quantitative
To determine if using expert-simulated video during pre-learning improved the performance of The United Quasi-experimental/2/
S2 (23) . . . -
simulation skills. States (2018) quantitative
T lore th luation of i i i itati
$3 (24) _ 0 explore the ev_a ug ion q updergraduate Nursmg‘ students on learning methods combined to Norway (2018) ExpIoratory/Z/.quz?ntltatlve
improve communication skills in mental health Nursing. and qualitative
T ine the effects of usi ti i i i ini i- i
54 (25) 0 examine e‘e gc s of using educational videos on the skills of Nursing students to administer Turkey (2017) Quasi exper|m§ntal/2/
parenteral medication. quantitative
To describe the responses of undergraduate Nursing students to a role-modeling experience that Australia e -
$5(26) simulated management of disruptions during medication administration. (2017) Descriptive/4/qualitative
T ibe how Nursi t ts | t patient i te si i i i - —
$6 (27) 0 descrl_be ow urs_lng studen s earn about patient care in acute situations through simulation, Sweden (2017) Descriptive/4/qualitative
observation and debriefing exercises.
$7(28) To evaluate the effectiveness of an educational intervention program in understanding basic patient Chile Quasi-experimental/2/
safety issues in undergraduate students of a private Nursing school attending their first clinical practice. (2017) quantitative
To determine if simulated exposure to error situations changes attitudes in a way that can have a The United Quasi-experimental/2/
S8 (29) o . ) o
positive impact on error prevention behaviors. States (2016) quantitative
To investigate the feasibility of audiovisual ingstoi i i - e
$9 (30) o investigate the ea_5|b| ity of audiovisual recordings to increase feedback after acute patient Australia Descriptive/4/quantitative
deterioration simulations. (2016)
$10 31) To compare the effectiveness of video-assisted oral debriefing and oral debriefing alone on behaviors The United Quasi-experimental/2/
by undergraduate Nursing students during high-fidelity simulation. States (2014) quantitative
T luate th f li t-practi | t | i ini .
S11.32) 0 eya qa e the use of an op ine best-practice mode p complement the teaching of clinical oral Scotland (2013) Cohort/3/mixed
medication management skills to undergraduate Nursing students.
T lore th Its of lopi luati imulated skill i - - e
512 33) o explore the results o developing gnd evaluating a simulated skills pack using a problem-based Ireland (2013) | Descriptive/4/quantitative
learning approach with general Nursing students.
To evaluate the effectiveness of a drug administration clinical skills workshop to improve the drug- - L
13 (34 . . . . A
S13 34) dose calculation skills of sophomore Nursing students to promote drug administration safety. Ttaly (2013) Descriptive/2/quantitative
514 35) To de_termipe if simulz_ation training is an appropriate and affective teaching method to be to teach safe Turkey (2013) Quasi»experimgntal/Z/
care in perinatal nursing. quantitative
T ide third- t i t ts with f i R
$15 (36) 0 prqwde ird year undergradya e nursing s uden s with carefully planned exposure to a scenario Wales (2012) Cohort/3/mixed
that simulates a typical change in a practice setting.
T | ibe th icati t t: | i i i . o
$16 37) o explore and dgscrlbe e communicative modg; students employ to coordinate staff in a simulated Norway (2011) Descriptive/4/qualitative
environment designed for resuscitation team training.
Toi tigat -of- Nursi t ts t i ini i . o
$17 38) o investigate proce_zsses.used by endAo course Nursing students to recognize and act upon clinical Australia Descriptive/4/qualitative
deterioration clues in a simulated environment. (2010)
$18 39) To investliga‘te the_Iearni_ng resources of a CathSim computer simulation program used for intravenous Sweden (2010) Quasi»experimgntal/Z/
catheterization skills training. quantitative
To describe how a Nursing faculty began to integrate patient safety education into simulation The United - L
19 (4 . .
S19 (40) experiences for undergraduate Nursing students. States (2009) Descriptive/4/qualitative

Source: Own elabortation.
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Table 3. Potentialities and weaknesses inherent to the innovative methodologies used to teach patient safety.

Belo Horizonte-MG, Brazil, 2019

Innovative
methodologies

Potentialities and weaknesses
(study codes)

Scenario of care
practice simulated in
laboratory

Potentialities
* Students can practice skills repeatedly, until they feel safe (515, S18-S19).

* Tt allows students to develop skills, integrating theory and practice, and critically reflect on their individual and collective performance
within a safe environment (S1, S12-S13, S11, S15).

* Students become aware of gaps in their knowledge, recognized during observations and in debriefing groups. (S6).

* Enables practical training of students through active, independent learning with interactive multimedia and easy-to-use simulation tools.
Students may have increased confidence regarding a specific skill (S18).

* Improves communication abilities among students (S14).

Weaknesses
* Different and complex clinical environments, reduced control on environmental conditions, need to guarantee patient safety versus needs
to improve skills and stress can affect negatively the formative process (S1).

* Using this methodology in the undergraduate Nursing curriculum is time consuming and requires significant investment in staff and
resources (S8, S12).

* It requires a cautious and carefully planned approach, with sufficient time for each student to be observed and to receive feedback (S3).

* Tt is not a proper teaching approach for all students. This method is not able to bring benefits to participants or increase confidence to
perform in a real practical environment (S15).

Educational videos

Potentialities
* Positive contributions to train skills with large groups of students (S2, S4).

* Unlimited access to online video as a complement to clinical practice teaching is associated with increased skills acquisition and student
satisfaction (S11).

Weaknesses
* Its use can be associated with traditional teaching methods without replacing them in practical clinical skills training. Although the ef-
fectiveness of the multimedia-supported training model is well established, its use remains limited (S4).

Staging/Role modeling

Potentialities
* It is a valid and easily accessible form of teaching that is not only pleasant for most students, but can provide them with the necessary
connections to use critical thinking and sound clinical judgment (S5).

* It is a relevant method, especially with respect to active learning. Filming the role modeling offers a unique opportunity to reflect on one’s
own performance (S3).

Weaknesses
* No weaknesses were identified regarding the staging/role modeling to teach safe care to undergraduate Nursing students among the
studies included in the final sample.

Films

Potentialities
* Film education has made participants more aware of the devastating consequences of errors during health care. Exposure to errors
through films can raise awareness about their risks and avoidance (S8-59).

Weaknesses
* No weaknesses were indicated among the studies included in the final sample regarding the use of films to teach patient safety to under-
graduate Nursing students.

Source: Own elaboration.
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Discussion

It is noteworthy that the predominance of descriptive stud-
ies among the research analyzed in the final sample of this scop-
ing review highlights the recurring need to describe the reality of
certain phenomena in the scientific environment. However, this
reveals the importance of investigative production with better evi-
dence level to make published data more reliable and generaliz-
able for practical application.

Regarding Nursing teaching, it is notorious that not learning
the basic skills of this discipline, associated with inexperience,
can increase the risk of adverse events to patients. Therefore, it
is evident that Nursing students may contribute to the occurrence
of unwanted but preventable episodes in health services, such as
death, injury, disability, or delayed treatment of patients due to
mistakes made during health care (41, 42).

Said possibility can potentially cause fear, anxiety, feelings of
guilt, and sadness among Nursing students, affecting negatively
their wellbeing. It can also decrease motivation and success dur-
ing the course, lead to alienation or removal from the profession
or even result in leaving the school or profession during the first
year (42). However, the search for best teaching practices can
make this process more enjoyable and facilitate learning.

Thus, by offering all students an active learning opportunity,
it is possible to provide experimentation of consistent and com-
parable experiences, as well as help to integrate theoretical and
practical knowledge and skills. In addition, it is imperative that
students have the opportunity to repeat training frequently to
reduce the number of errors in clinical practice and ensure the
safety of patient care (43).

In this scenario, the proposal seeks to provide education that
involves safety in health care to undergraduate Nursing students
to favor the development of specific knowledge and practices,
regardless of the intended technical education. This educational
process needs to be present in their clinical approaches and in the
demonstration of best practices, and must be permanent during
the students’ development in the different scenarios that contrib-
ute to their formation (9, 10, 44).

Given the need to meet the learning demands of Nursing stu-
dents to contribute to safe care in health care, there is the con-
solidation of innovative teaching-oriented methodologies, which,
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as the author of the area (45) points out, enable new, more dy-
namic and participative strategies that position students as active
actors in the construction of their own knowledge, supported by
innovative educational tools, such as simulations, films, videos,
stagings, and role modeling among others.

The scenario of simulated care practice in the laboratory or
simulation, which stood out among the innovative methodolo-
gies used in the studies analyzed in the present research, can be
defined as an attempt to simulate a given real clinical situation.
Simulation is a process of cognitive and behavioral education that
recreates a real situation in an artificial environment to promote
meaningful, harmless, cost-effective student learning, and great-
er safety and effectiveness in performing tasks never performed
previously by students (45-48).

The main objective of using simulation in the patient safety
teaching environment is to create real environments so that stu-
dents can act and build their learning by simulating the execution
of certain care or action, as often as needed, whether on man-
nequins or in simulated patient to improve their technical and
managerial skills (46, 48, 49).

Simulation training as an innovative teaching method plays a
major role in the learning of Nursing students. Thus, the formative
process based on clinical competences can be effective through
the possibility of training the student by using techniques and
procedures related to the Nursing discipline safely and with the
support of qualified teachers available to provide immediate feed-
back. Moreover, by undergoing the experience in various practice
scenarios, students can visualize, execute and assign a (re)signifi-
cance to what they were willing to learn (50).

Simulation provides an opportunity to mitigate the limitations
and variations in student learning experiences that occur during
clinical stages by providing access to standardized “patients” of
varying complexity to provide students with opportunities to ap-
ply and integrate critical thought, knowledge, and skills within a
variety of simulated clinical contexts and situations (51).

That said, the study found that training based on a simulat-
ed laboratory practice setting is can improve students’ profes-
sional knowledge and skills, increasing sensitivity and attention
to behavior aimed at avoiding errors in health care services and
improving patient quality and safety in the care provided, which
— therefore — substantially contributes to reducing the rate of
avoidable adverse events in their practice (22).




Innovative Methodologies to Teach Patient Safety in Undergraduate Nursing: Scoping Review e Andréa Tayse de Lima Gomes and others

Although this approach of students with the reality of nursing
care through clinical simulation is fundamental, there are still cer-
tain challenges, starting with the training of teachers/educators
and teaching centers in the pursuit of excellence in nursing educa-
tion, whose ultimate purpose is to train nurses who meet Brazilian
DCNs and who can exercise their skills fully and with quality in
nursing care and assistance (48).

Regarding the use of videos and films to support the teaching
of patient safety in undergraduate Nursing, these are multime-
dia technologies, which allow demonstrating to students a set of
audiovisual techniques that facilitate greater and faster under-
standing and interpretation of ideas. In addition, they provide for
a more sensory learning environment to ensure that information
learned can be retained for longer periods (52, 53).

Although multimedia resources present numerous possibili-
ties and potentialities linked to patient safety teaching strategies,
their use has some limitations, such as the lack of feedback from
students’ questions and doubts and the possibility of technical
problems during the course of their use (54).

Regarding the use of role modeling in teaching patient safety to
nursing students, it is understood that it is a valid and effective way
to safely reproduce complex clinical situations. This teaching meth-
odology can collaborate to better prepare students and make them
more confident in caring for patients in real settings (24, 26, 55).

Innovative methodologies can significantly help the theoreti-
cal and practical teaching of patient safety to nursing students,
giving them the opportunity to develop more effectively the knowl-
edge and skills on the subject, which would reduce the rates of
adverse events during the years dedicated to patient care. This is
because one of the motivations for the advent of incidents during
health care is the insufficiency or fragility of the knowledge and
skills components of the human factor (56).

In addition to developing competencies in the training of fu-
ture nursing professionals, so that care is effectively safe, the
process and structure available in health services should also be

considered, considering that the occurrence of adverse events is
a phenomenon of multifactorial and multicausal order, as well as
intrinsically related to health system failures.

In this context, it is understood that teaching and learning
through innovative methodologies do not depend only on how the
technology is used, that is, it is useless to merely exchange tech-
nologies already used for state-of-the-art digital elements, if
there is no consideration about the strategies and the dynamized
contents for their use. Hence, teaching planning is a fundamental
element to make the teaching and learning process more fluid
and effective (56).

Therefore, it is significantly important to consider that the use
of technology in isolated manner does not guarantee better learn-
ing, given the need to develop pedagogical actions that enable
critical practice linked to reality, built on students’ autonomy and
cooperation (15).

This scoping review was conducted with specific focus in
undergraduate nursing education. Therefore, it is recommended
that studies that include other areas of health be performed to
take as a scope a multiprofessional approach that considers pro-
fessionals already active in care and/or management practice.

Conclusion

It was concluded that the innovative methodologies used for
effective teaching of patient safety in undergraduate Nursing
were simulation, videos, role modeling and films; all applied in the
classroom teaching modality.

Moreover, it was noted that using innovative methodologies
aimed at teaching safe care in undergraduate Nursing, highlight-
ing the scenario of simulated care practice in the laboratory,
predominant in this scoping review and which presented great
potential for effectiveness and efficacy of the theme’s teaching-
learning process.

Conflicts of interest: none declared.




AQUICHAN - ISSN 1657-5997 - eISSN 2027-5374

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Goncalves N, Siqueira LDC, Caliri MHL. Teaching patient safety in undergraduate courses: a bibliometric study. Rev
enferm UER]. 2017;25:e15460. DOI: https://doi.org/10.12957 /reuerj.2017.15460

Mendes W, Pavao ALB, Martins M, Moura MLO, Travassos C. The feature of preventable adverse events in hospitals in the
State of Rio de Janeiro, Brazil. Rev Assoc Med Bras. 2013;59(5):421-8. DOI: https://doi.org/10.1016/j.ramb.2013.03.002

Sousa P, Uva AS, Serranheira F, Nunes C, Leite ES. Estimating the incidence of adverse events in Portuguese hospi-
tals: a contribution to improving quality and patient safety. BMC Health Serv Res. 2014;14:311. DOI: https://doi.
org/10.1186/1472-6963-14-311

Jha AK, Plaizier NP, Larizgotia I. Patient safety research: an overview of the global evidence. Qual Saf Health Care.
2010;19(1):42-7. DOI: https://doi.org/10.1136/qshc.2008.029165

Siman AG, Braga LM, Amaro MOF, Brito MJM. Desafios da pratica na seguranca do paciente. Rev Bras Enferm.
2019;72(6):1581-8. DOLI: https://doi.org/10.1590/0034-7167-2018-0441

Rosse FV, Bruijne M, Suurmond J, Essink-Bot ML, Wagner C. Language barriers and patient safety risks in hospital care:
a mixed methods study. Int J Nurs Stud. 2016;54:45-53. DOI: https://doi.org/10.1016/j.ijnurstu.2015.03.012

Tella S, Liukka M, Jamookeeah D, Smith NJ, Partanen P, Turunen H. What do nursing students learn about patient safety?
An integrative literature review. J Nurs Educ. 2014;53(1):7-13. DOI: https://doi.org/10.3928/01484834-20131209-04

Lobos BM; Vergara NF. Efecto de un programa de intervencion educativa sobre el conocimiento de seguridad de pacien-
tes en estudiantes de pregrado de enfermeria. Ciencia y Enfermeria. 2017;23(1):97-108. DOI: https://doi.org/10.4067/
S0717-95532017000100097

Brasil. Ministério da Saude. Portaria n.° 529, de 1 de abril de 2013. Institui o Programa Nacional de Seguranca do Pa-
ciente (PNSP). Diario Oficial da Unido; [cited 02 April 2019]. Available in: http://bvsms.saude.gov.br/bvs/saudelegis/
gm/2013/prt0529_01_04_2013.html

World Health Organization (WHO). WHO patient safety curriculum guide: multi-professional edition. WHO Library Ca-
taloguing-in-Publication. Geneva: WHO; 2011 [cited 02 April 2019]. Available in: https://apps.who.int/iris/bitstream/
handle/10665/44641/9789241501958_eng.pd;jsessionid=48BB6AA78E864680938E7B695992E339?sequence=1

Lee NJ, Jang H, Park SY. Patient safety education and baccalaureate nursing students’ patient safety competency: A
cross-sectional study. Nurs Health Sci. 2016;18(2):163-71. DOI: https://doi.org/10.1111/nhs.12237

Winters JRF, Prado ML, Waterkemper R, Kempfer SS. Dialogical and participative training in nursing education: contri-
bution to the development of critical and reflective and creative thinking of students. Rev Min Enferm. 2017;21:e-1067.
DOI: https://doi.org/10.5935/1415-2762.20170077

Brasil. Conselho Nacional de Educacao. Resolucao n.° 3, de 7 de novembro de 2001. Institui diretrizes curriculares na-
cionais do curso de graduacdao em enfermagem. Didrio Oficial da Unido; 2001 [cited 02 April 2019]. Available in: http://
portal.mec.gov.br/cne/arquivos/pdf/CES03.pdf

Domingues AN, Tibes CM, Dias JD, Westin UM, Zem-Mascarenhas SH, Fonseca LMM. Virtual simulation by computer on
nursing teaching: experience report. Rev Enferm UFPI. 2017;6(4):70-4. DOI: https://doi.org/10.26694/2238-7234.6470-74

Silveira MS, Cogo ALP. Contribuicdes das tecnologias educacionais digitais no ensino de habilidades de enfermagem:
revisao integrativa. Rev Gaucha Enferm. 2017;38(2):e66204. DOI: https://doi.org/10.1590/1983-1447.2017.02.66204

Villardi ML, Cyrino EG. Inovacdes pedagogicas no ensino superior: a problematizacao e o portfolio na formacao de peda-
gogos. Revista de Estudos Aplicados em Educacao. 2018;5(6):16-28. DOI: https://doi.org/10.13037/rea-e.vol3n6.5412

Cogo ALP, Pedro ENR, Silva APSS, Alves EATD, Valli GP. The use of digital educational technologies in nursing education.
Cienc Enferm. 2013 [cited 02 April 2019];19(3):21-9. Available in: http://www.scielo.br/pdf/rgenf/v38n2/en_0102-
6933-rgenf-1983-144720170266204.pdf

Holanda VR, Pinheiro AKB. Comparison of learning strategies in face-to-face and online courses on sexually transmitted
diseases. Full Text Enferm. 2015;24(2):530-8. DOI: https://doi.org/10.1590/0104-07072015002402014

ANO 20 - VOL. 20 N° 1 - CHIA, COLOMBIA - ENERO-MARZO 2020 « €2018



https://doi.org/10.12957/reuerj.2017.15460
https://doi.org/10.1016/j.ramb.2013.03.002
https://doi.org/10.1186/1472-6963-14-311
https://doi.org/10.1186/1472-6963-14-311
https://doi.org/10.1136/qshc.2008.029165
https://doi.org/10.1590/0034-7167-2018-0441
https://doi.org/10.1016/j.ijnurstu.2015.03.012
https://doi.org/10.3928/01484834-20131209-04
https://doi.org/10.4067/S0717-95532017000100097
https://doi.org/10.4067/S0717-95532017000100097
http://bvsms.saude.gov.br/bvs/saudelegis/gm/2013/prt0529_01_04_2013.html
http://bvsms.saude.gov.br/bvs/saudelegis/gm/2013/prt0529_01_04_2013.html
https://apps.who.int/iris/bitstream/handle/10665/44641/9789241501958_eng.pd;jsessionid=48BB6AA78E864680938E7B695992E339?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44641/9789241501958_eng.pd;jsessionid=48BB6AA78E864680938E7B695992E339?sequence=1
https://doi.org/10.1111/nhs.12237
https://doi.org/10.5935/1415-2762.20170077
http://portal.mec.gov.br/cne/arquivos/pdf/CES03.pdf
http://portal.mec.gov.br/cne/arquivos/pdf/CES03.pdf
https://doi.org/10.26694/2238-7234.6470-74
https://doi.org/10.1590/1983-1447.2017.02.66204
https://doi.org/10.13037/rea-e.vol3n6.5412
http://www.scielo.br/pdf/rgenf/v38n2/en_0102-6933-rgenf-1983-144720170266204.pdf
http://www.scielo.br/pdf/rgenf/v38n2/en_0102-6933-rgenf-1983-144720170266204.pdf
https://doi.org/10.1590/0104-07072015002402014

Innovative Methodologies to Teach Patient Safety in Undergraduate Nursing: Scoping Review e Andréa Tayse de Lima Gomes and others

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Joanna Briggs Institute. Joanna Briggs Institute Reviewers’ Manual: 2015 edition / Supplement. South Australia: The
University of Adelaide; 2015 [cited 25 Jan. 2019]. Available in: https://nursing.lsuhsc.edu/JBI/docs/ReviewersMa-
nuals/Scoping-.pdf

Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. 2005;8(1):19-32.
DOI: https://doi.org/10.1080/1364557032000119616

Joanna Briggs Institute. Levels of Evidence. South Australia: The University of Adelaide; 2013 [cited 25 Jan. 2019]. Avai-
lable in: https://joannabriggs.org/sites/default/files/2019-05/JBI-Levels-of-evidence_2014_0.pdf

Kahriman I, Ozturk H, Bahcecik N, Sokmen S, Kucuk S, Calbayram N et al. The effect of theoretical and simulation tra-
ining on medical errors of nurse students in Karadeniz Technical University, Turkey. J Pak Med Assoc. 2018 [cited 25
Jan. 2019];68(11):1636-43. Available in: https://jpma.org.pk/article-details/8928?article_id = 8928

Jarvill M, Kelly S, Krebs H. Effect of expert role modeling on skill performance in simulation. Clin Simulat Nursing.
2018;24:25-9. DOI: https://doi.org/10.1016/j.ecns.2018.08.005

Furnes M, Kvaal KS, Hoye S. Communication in mental health nursing — Bachelor Students’ appraisal of a blended
learning training programme — An exploratory study. BMC Nursing. 2018;17:20. DOI: https://doi.org/10.1186/s12912-
018-0288-9

Bahar A, Arslan M, Gokgoz N, Ak H, Kaya H. Do Parenteral Medication Administration Skills of Nursing Students Increase
with Educational Videos Materials? Internat J Caring Sci. 2017 [cited 18 Jun. 2019];10(3):1514-25. Available in: http://
www.internationaljournalofcaringsciences.org/docs/45_bahar_original_10_3.pdf

Hayes C, Jackson D, Davidson PM, Daly J, Power T. Calm to chaos: Engaging undergraduate nursing students with the
complex nature of interruptions during medication administration. J Clin Nurs. 2017;26(23-24):4839-47. DOI: https://
doi.org/10.1111/jocn.13866

Abelsson A, Bisholt B. Nurse students learning acute care by simulation — Focus on observation and debriefing. Nurse
Educ Pract. 2017;24:6-13. DOI: https://doi.org/10.1016/j.nepr.2017.03.001

Lobos BM, Vergara NF. Effect of an educational intervention program on patient safety knowledge among undergradua-
te nursing students. Cienc. Enferm. 2017;23(1):97-108. DOI: https://doi.org/10.1186/s12909-018-1255-6

Breitkreuz KR, Dougal RL, Wright MC. How do simulated error experiences impact attitudes related to error prevention?
Simul Healthc. 2016;11(5):323-33. DOI: https://doi.org/10.1097/SIH.0000000000000174

Forbes H, Bucknall TK, Hutchinson AM. Piloting the feasibility of head-mounted video technology to augment stu-
dent feedback during simulated clinical decision-making: An observational design pilot study. Nurse Educ Today.
2016;39:116-21. DOI: https://doi.org/10.1016/j.nedt.2016.01.012

Grant JS, Dawkins D, Molhook L, Keltner NL, Vance DE. Comparing the effectiveness of video-assisted oral debriefing
and oral debriefing alone on behaviors by undergraduate nursing students during high-fidelity simulation. Nurse Educ
Pract. 2014;14(5):479-84. DOI: https://doi.org/10.1016/j.nepr.2014.05.003

Holland A, Smith F, McCrossan G, Adamson E, Watt S, Penny K. Online video in clinical skills education of oral medica-
tion administration for undergraduate student nurses: A mixed methods, prospective cohort study. Nurse Educ Today.
2013;33(6):663-70. DOI: https://doi.org/10.1016/j.nedt.2012.01.006

Nevin M, Neill F, Mulkerrins J. Preparing the nursing student for internship in a pre-registration nursing program: Deve-
loping a problem based approach with the use of high fidelity simulation equipment. Nurse Educ Pract. 2014;14(2):154-
9. DOI: https://doi.org/10.1016/j.nepr.2013.07.008

Grugnetti AM, Bagnasco A, Rosa F, Sasso L. Effectiveness of a clinical skills workshop for drug-dosage calculation in a
nursing program. Nurse Educ Today. 2014;34(4):619-24. DOI: https://doi.org/10.1016/j.nedt.2013.05.021

Pinar G, Dogan N. Improving perinatal patient safety among Turkish nursing students using simulation training. Proce-
dia. 2013;83:88-93. DOI: https://doi.org/10.1016/j.sbspro.2013.06.017

Davies J, Nathan M, Clarke D. An evaluation of a complex simulated scenario with final year undergraduate children’s
nursing students. Collegian. 2012;19(3):131-8. DOI: https://doi.org/10.1016/j.colegn.2012.04.005



https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Scoping-.pdf
https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Scoping-.pdf
https://doi.org/10.1080/1364557032000119616
https://joannabriggs.org/sites/default/files/2019-05/JBI-Levels-of-evidence_2014_0.pdf
https://jpma.org.pk/article-details/8928?article_id = 8928
https://doi.org/10.1016/j.ecns.2018.08.005
https://doi.org/10.1186/s12912-018-0288-9
https://doi.org/10.1186/s12912-018-0288-9
http://www.internationaljournalofcaringsciences.org/docs/45_bahar_original_10_3.pdf
http://www.internationaljournalofcaringsciences.org/docs/45_bahar_original_10_3.pdf
https://doi.org/10.1111/jocn.13866
https://doi.org/10.1111/jocn.13866
https://doi.org/10.1016/j.nepr.2017.03.001
https://doi.org/10.1186/s12909-018-1255-6
https://doi.org/10.1097/SIH.0000000000000174
https://doi.org/10.1016/j.nedt.2016.01.012
https://doi.org/10.1016/j.nepr.2014.05.003
https://doi.org/10.1016/j.nedt.2012.01.006
https://doi.org/10.1016/j.nepr.2013.07.008
https://doi.org/10.1016/j.nedt.2013.05.021
https://doi.org/10.1016/j.sbspro.2013.06.017
https://doi.org/10.1016/j.colegn.2012.04.005

AQUICHAN - ISSN 1657-5997 - eISSN 2027-5374

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Husebg SE, Rystedt H, Friberg F. Educating for teamwork — nursing students’ coordination in simulated cardiac arrest
situations. J Adv Nurs. 2011;67(10):2239-55. DOI: https://doi.org/10.1111/j.1365-2648.2011.05629.x

Endacott R, Scholes J, Buykx P, Cooper S, Kinsman L, McConnell-Henry T. Final-year nursing students’ ability to assess,
detect and act on clinical cues of deterioration in a simulated environment. J Adv Nurs. 2010;66(12):2722-31. DOI:
https://doi.org/10.1111/j.1365-2648.2010.05417.x

Johannesson E, Olsson MO, Petersson G, Silén C. Learning features in computer simulation skills training. Nurse Educ
Pract. 2010;10(5):268-73. DOI: https://doi.org/10.1016/j.nepr.2009.11.018

Gantt LT, Webb-Corbett R. Using simulation to teach patient safety behaviors in undergraduate nursing education. J
Nurs Educ. 2010;49(1):48-51. DOIL: https://doi.org/10.3928/01484834-20090918-10

Yilmaz DU, Korhan EA. Effectiveness of simulation methods in nursing education: A systematic review. BMC Med Educ.
2017;9:218-26. DOI: https://doi.org/10.1186/s12909-016-0672-7

Cebeci F, Karazeybek E, Sucu G, Kahveci R. Nursing students’ medication errors and their opinions on the reasons of
errors: A cross-sectional survey. ] Pak Med Assoc. 2015 [cited 18 Jun. 2019];65:457-62. Available from: https://www.
researchgate.net/publication/277560127

Edeer DA, Sarikaya A. The Use of Simulation in nursing education and simulation types. J Educ Res Nurs. 2015;12:121-
5. DOI: https://doi.org/10.1186/s12909-016-0672-7

Bohomol E, Freitas MAO, Cunha ICKO. Ensino da seguranca do paciente na graduacdo em saude: reflexdes sobre saberes
e fazeres. Interface Comun Saiade Educ. 2016;20(58):727-41. DOI: https://doi.org/10.1590/1807-57622015.0699

Mazzo A, Martins JCA, Baptista RCN, Godoy S, Coutinho VRD, Seixas CA et al. A simulacao e a videoconferéncia no ensi-
no de enfermagem. Rev Grad USP. 2017;2(2):55-63. DOI: https://doi.org/10.11606/issn.2525-376X.v2i2p55-63

Carvalho ECC. A look at the non-technical skills of nurses: Simulation contributions. Rev Latino-Am Enfermagem.
2016;24:e2791. DOI: https://doi.org/10.1590/1518-8345.0000.2791

Martins JCS. Learning and development in simulated practice environments. Rev Enf Ref. 2017;IV(12):155-61. DOI:
https://doi.org/10.12707/RIV16074

Silveira RCP, Silva FM. O uso da web e a simula¢do buscando a exceléncia no ensino de enfermagem. Rev Enf UFJF.
2016;2(1):57-62. Disponivel em: https://periodicos.ufjf.br/index.php/enfermagem/article/view/3842

Engstroom H, Hagiwara AM, Backlund P, Lebram M, Lundberg L, Johannesson M et al. The impact of contextualization
on immersion in healthcare simulation. Adv. Simul. 2016;1:8. DOI: https://doi.org/10.1186/s41077-016-0009-y

Costa RRO, Medeiros SM, Vitor AF, Lira ALBC, Martins JCA, Araujo MS. Tipos e finalidades da simulacao no ensino de
graduacao em enfermagem: revisao integrativa da literatura. Rev. baiana enferm. 2016;30(3):1-11. DOI: https://doi.
org/10.18471/rbe.v30i3.16589

Motola I, Devine LA, Chung HS, Sullivan JE, Issenberg BS. Simulation in healthcare education: A best evidence practical
guide. Med Teach. 2013;35(10):e1511-30. DOI: https://doi.org/10.3109/0142159X.2013.818632

Sowan AK. Multimedia applications in nursing curriculum: the process of producing streaming videos for medication
administration skills. Int ] Med Inform. 2014;83(7):529-35. DOI: https://doi.org/10.1016/j.ijmedinf.2014.04.004

Cooper E. Nursing student medication errors: a snapshot view from a school of nursing’s quality and safety officer. J
Nurs Educ. 2014;53(3):S51-4. DOI: https://doi.org/10.3928/01484834-20140211-03

DelenE, Liew J, Willson V. Effects of interactivity and educational scaffolding on learning: Self-regulation in online video-
based environments. Computers & Education. 2014;78:312-20. DOI: https://doi.org/10.1016/j.compedu.2014.06.018

Lubbers J, Rossman C. The effects of pediatric Community simulation experience on the self-confidence and satisfac-
tion of baccalaureate nursing students: A quasi-experimental study. Nurse Educ Today. 2016;39:93-8. DOI: https://doi.
org/10.1016/j.nedt.2016.01.013

Saygin T, Keklik B. A study about causes of medical errors: Isparta Province Sample. Hacettepe Journal of Health Admi-
nistration. 2014;17(2):99-118.

ANO 20 - VOL. 20 N° 1 - CHIA, COLOMBIA - ENERO-MARZO 2020 « €2018



https://doi.org/10.1111/j.1365-2648.2011.05629.x
https://doi.org/10.1111/j.1365-2648.2010.05417.x
https://doi.org/10.1016/j.nepr.2009.11.018
https://doi.org/10.3928/01484834-20090918-10
https://doi.org/10.1186/s12909-016-0672-7
https://www.researchgate.net/publication/277560127
https://www.researchgate.net/publication/277560127
https://doi.org/10.1186/s12909-016-0672-7
https://doi.org/10.1590/1807-57622015.0699
https://doi.org/10.11606/issn.2525-376X.v2i2p55-63
https://doi.org/10.1590/1518-8345.0000.2791
https://doi.org/10.12707/RIV16074
https://periodicos.ufjf.br/index.php/enfermagem/article/view/3842
https://doi.org/10.1186/s41077-016-0009-y
https://doi.org/10.18471/rbe.v30i3.16589
https://doi.org/10.18471/rbe.v30i3.16589
https://doi.org/10.3109/0142159X.2013.818632
https://doi.org/10.1016/j.ijmedinf.2014.04.004
https://doi.org/10.3928/01484834-20140211-03
https://doi.org/10.1016/j.compedu.2014.06.018
https://doi.org/10.1016/j.nedt.2016.01.013
https://doi.org/10.1016/j.nedt.2016.01.013

