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ABSTRACT

Objective: The aim was to identify the scientific evidence available in the literature on the use of digital technologies for the
teaching and learning of cardiopulmonary resuscitation. Method: Integrative literature review performed on the PubMed,
CINAHL, Scopus, SciELO and LILACS databases. One hundred six studies were identified and of these, only eight made up the
sample. Results: The main technologies identified and considered effective were virtual simulators, online courses, Telegram and
HeartCode™, involving affective, cognitive and psychomotor skills. Virtual simulation was the most adopted and effective for the
development of cognitive, psychomotor and affective skills. Conclusion: This study contributes to research, teaching and care by
presenting a framework of scientific evidence related to the articulation of digital technologies and the teaching of cardiopulmo-
nary resuscitation, exposing digital pedagogical possibilities for the best practices and de-velopment of cognitive, psychomotor
and affective skills.

Descriptors: Teaching; Educational Technology; Cardiopulmonary Resuscitation; Review.

RESUMO

Objetivo: Identificar as evidéncias cientificas disponiveis na literatura sobre o uso de tecnologias digitais para o ensino e
aprendizagem da ressuscitacio cardiopulmonar. Método: Revisao integrativa da literatura realizada nas bases PubMed, CINAHL,
Scopus, SciELO e LILACS. Foram identificados 106 estudos e destes, apenas 8 compuseram a amostra. Resultados: As principais
tecnologias identificadas e consideradas efetivas foram a simulagio virtual, curso online, Telegram e HeartCode™, envolvendo as
habilidades afetivas, cognitivas e psicomotoras. A simulagio virtual foi a mais adotada e efetiva para desenvolver habilidades
cognitivas, psicomotoras e afetivas. Conclusio: Este estudo contribui para a pesquisa, ensino e assisténcia por apresentar um
arcabougo de evidéncias cientificas quanto 4 articulagio de tecnologias digitais e ensino da ressuscitacio cardiopulmonar, expondo

possibilidades pedagdgicas digitais para as melhores préticas e desenvolvimento de habilidades cognitivas, psicomotoras e afetivas.

Descritores: Ensino; Aprendizagem; Tecnologia Educacional; Reanimagao Cardiopulmonar; Revisio.
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INTRODUCTION

Anyone who was born after the 80s and was exposed
to technologies in the early stages of life is considered a
“digital native”, highlighting their early and comfortable
access to the use of technologies. The “digital immigrant”,
on the other hand, is the individual born before the 1980s,
or prior to the existence of digital technology, although
both are exposed to technological devices and their current
challenges™.

In the teaching and learning process, traditional methods
are still applied preferentially and may not be able to provoke
the ideal stimulus for learning®?. This is a worrisome factor
given the changes in students’ profile regarding the use of
technologies and the need to achieve better results and keep
the motivation to learn and improve the development of
their skills®.

Educational technology is defined as the use of digital
resources in the teaching process and the use of tools to
improve the teaching and learning process, which enhance
students’ socio-educational development and access to
information and knowledge®.

When considering the teaching and learning process
on the theme of Cardiopulmonary Resuscitation, the
construction of knowledge, acquisition of psychomotor skills
and development of positive attitudes require a standard of
excellence for their proper performance.

It is known that, for students and health professionals,
education based on innovative, current and technological
pedagogical resources, such as cardiopulmonary resuscitation,
contributes to effective learning and consequently, a quality
performance with better patient survival. However, the
scientific deepening of the coordination of technology with
the teaching of cardiopulmonary resuscitation is still little
explored®.

This incipient scenario of scientific deepening to adopt
several digital technologies as the foundation of education
on cardiopulmonary resuscitation is associated with the
by the

Committee on Resuscitation and

recommendation made International Liaison
the American Heart
Association, to adapt the teaching of resuscitation to the target
audience, considering that digital natives, through motivating
strategies, assist in the development of clinical competence for
cardiopulmonary resuscitation®.

Faced with the need to understand this scenario, the aim
of this study was to identify the scientific evidence available
in the literature on the use of digital technologies for the

teaching and learning of cardiopulmonary resuscitation.

METHODS

This is an integrative review structured in six steps:

development of the study question; definition of databases and
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inclusion and exclusion criteria; definition of the information
to be extracted from the selected studies; evaluation of studies
included in the review; interpretation of results; presentation
of the review/synthesis of knowledge".

The study question was structured through the PICO
strategy — Patient, Intervention, Comparison, Outcomes®.
The acronym P (population) addressed students and health
professionals; the acronym I (intervention) involved the
identification of digital technology-based strategies for
cardiopulmonary resuscitation and their effectiveness; the
acronym O (outcome) involved the teaching and learning
process about cardiopulmonary resuscitation. The acronym
C (comparison) was not used in the question development.
Thus, the guiding question was: What is the scientific
evidence available in the literature regarding the adoption
of digital technology strategies for the teaching and learning
process of cardiopulmonary resuscitation of students and
health professionals?

No review studies corresponding to the use of digital
technologies for the teaching and learning of cardiopulmonary
resuscitation were found in the national and international
literature.

The scientific evidence was identified in August 2020
through virtual access to the following databases: Latin
American and Caribbean Health Sciences Literature
(LILACS) by consulting the Virtual Health Library (VHL);
Medical Literature Analysis and Retrieval System Online
(MEDLINE) accessed through the PubMed® portal;
Cumulative Index to Nursing and Allied Health Literature
(CINAHL) via Main Collection (Thomson Reuters);
Scopus (Elsevier); and Scientific Electronic Library Online
(SciELO).

In PubMed®/MEDLINE and Scopus, the descriptors
in English were selected in Medical Subject Headings
(MeSH), namely: Video-audio Media; Teaching; Educational
Technology; Cardiopulmonary Resuscitation. The search
strategy used was: Video-audio Media OR Audiovisual
Media AND Teaching AND Educational Technology AND
Cardiopulmonary Resuscitation.

In CINAHL, the descriptors in English were selected in
Titles: Video-audio Media; Teaching; Educational Technology;
Cardiopulmonary Resuscitation. The search strategy adopted
was: Video-audio Media AND Teaching AND Educational
Technology AND Cardiopulmonary Resuscitation.

In LILACS and SciELO, were used Health Sciences
Descriptors (DeCS) of the Virtual Health Library (VHL)
and the Portuguese, English and Spanish versions were
Video-audio Media  (Midia  Audiovisual),
(Ensino), Educational Technology (Educacio
Técnoldgica), Cardiopulmonary Resuscitation (Ressuscitacdo

adopted:
Teaching

Cardiopulmonar). The following strategy was used: Midia
audiovisual AND Ensino AND Ressuscitagio Cardiopulmonar
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AND Educagio tecnoldgica. The search was performed by two
independent researchers simultaneously, who standardized the
sequence of use of descriptors and crossings in each database.
Then, the results obtained were compared.

The study included: original articles; aimed at students
and health professionals; focused on cardiopulmonary
resuscitation in adults in Basic Life Support; without language
delimitation and time frame. The following were excluded:
editorials; theses; dissertations; review articles; and those that
did not answer the research question.

First, 106 studies were identified and submitted to the
first stage of selection by two professionals independently
through the reading of titles and abstracts using a free web-
based review program called Rayyan Qatar Computing
Research Institute (Rayyan QCRI), found at hteps://rayyan.
qcri.org?.

Through this program, the studies identified in a
determined database can be exported and selected in an
organized and fast way with the due blindness of the
auxiliary researcher, thereby guaranteeing the reliability and
methodological precision of this process®.

Finally, the publication selection process was presented
according to recommendations of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyzes (PRISMA),

as shown in Figure 1.

In 11 studies, there were divergences between the
evaluation of researchers. These were referred to a third
researcher, responsible for deciding on their inclusion or
exclusion. Then, the full reading was carried out to define the
final sample (n=8).

For the extraction and synthesis of information from
the selected studies, a validated instrument was used.
The following criteria were prioritized: authors, year, origin,
objective, technological resource and/or media used and
outcome'?,

The level of evidence of studies was evaluated considering:
level I — meta-analysis of controlled and randomized studies;
level IT — experimental study; level III — quasi-experimental
study; level IV — observational, cohort, case control studies;
level V — evidence from systematic review of descriptive and
qualitative studies; level VI —evidence from a single descriptive
and qualitative study; and level VII — researchers’ and experts’
opinions. According to this classification, levels I and II are
considered strong evidence, III and IV are moderate and V to
VII are weak!!V,

RESULTS

Of the studies comprising the sample, the oldest was
published in 2010, the most recent in 2019, 7 (87.5%) in

Figure 1. Flowchart of the study selection, according to recommendations of the Preferred Reporting Items for
Sustematic Reviews and Meta-Analyzes. Passos, MG, Brazil, 2020.
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international journals and 1 (12.5%) in a national journal.
Most, 7 (87.5%) studies, were characterized as moderate
evidence.

The sample of the present research is synthesized
in Chart 1, considering objective, method and level of
evidence.

Five main technological strategies to enable the teaching
and learning process of cardiopulmonary resuscitation were
identified, as follows: virtual reality simulator (50.0%);
Telegram® (12.5%); Compact Disc-interactive program
(12.5%); online course (12.5%) and HeartCode™ BLS
(12.5%).

The information related to the resource and/or media
used, the skill assessed and the intervention are shown in
Chart 2.

The following have proven more effective in the teaching
and learning process of cardiopulmonary resuscitation:
Telegram® — effective for the development of cognitive ability
(knowledge in cardiopulmonary resuscitation); Online course
— effective to develop cognitive and psychomotor skills for
cardiopulmonary resuscitation; HeartCode BLS — effective
for developing cognitive and psychomotor skills; and virtual
simulator — effective for developing cognitive, psychomotor
and affective skills.

In the studies included, the virtual reality simulator
was the most adopted for the teaching of cardiopulmonary
resuscitation, as well as the most effective for the
development of cognitive, psychomotor and affective skills

in this context.

DISCUSSION

Based on the findings of this review, scientific evidence that
supports the teaching and learning process of cardiopulmonary
resuscitation through digital health technology can be
included, indicating its effectiveness. This is an important
resource given the accelerated growth of information that
fosters the expansion of research on this topic.

As the use of digital technology-based strategies is
considered an innovative pedagogical alternative and often
effective in different educational contexts, its adoption
in the scope of the health teaching and learning process is
encouraged®”. In this perspective, the small sample of
primary studies identified in the present study indicates
the need for deepening and scientifically exploring the use
of digital technology for the teaching of cardiopulmonary
resuscitation, aiming mainly at the development of well-
designed methodological research with a stronger level
of evidence that contributes to the demonstration of the
effectiveness of each strategy!'®.

This review confers originality to science in the context
of teaching cardiopulmonary resuscitation for compiling

L

a framework of reliable, current and consistent scientific
evidence that presents the articulation of technology with
the learning of this theme. It also clarifies the pedagogical
strategies indicated and the most used, specifying its
effectiveness for the development of cognitive, psychomotor
and affective skills for cardiopulmonary resuscitation.

The identified in this

integrative literature review was the virtual simulation

most prevalent strategy
of cardiopulmonary resuscitation. It was prioritized for
scientific deepening, mainly because of its broadness and
completeness in the evaluation of effectiveness in the
development of the necessary triad for the formation of
clinical competence in cardiopulmonary resuscitation,
which is composed of cognitive (knowledge), psychomotor
(practical skills) and affective (attitudes and behaviors) skills
of an individual.

A quasi-experimental study of medical students tested
the effectiveness of a virtual simulator for developing
cognitive skills (knowledge) and psychomotor skills in
cardiopulmonary resuscitation. A significant improvement
in knowledge and practical skills was found in participants
to which this strategy was applied, given the motivation for
learning brought by the virtual teaching environment®.

Virtual simulation has been considered an important
and innovative tool for the training of human resources in
health with emphasis on the formation of knowledge and
training of skills. It has potential for changing the education
paradigm, which stands out in many aspects, when compared
to traditional teaching-learning methods®*?.

Since Basic Life Support is often the first stage of
teaching students about the resuscitation of a patient in
critical health condition, this is a fundamental skill to be
developed in undergraduate health courses®. It is essential
to provide students with the opportunity to participate in
training based on technologies that arouse their interest,
such as virtual simulators, if possible, in association with
other teaching modalities for a more efficient learning on
cardiopulmonary resuscitation®®.

The development and identification of the effectiveness

of

addressed"® in terms of cognitive and psychomotor skills

technology-based ~ strategies are more commonly
for cardiopulmonary resuscitation. However, the assessment
of the affective abilities/attitudes of individuals towards the
teaching and learning process of this theme has been widely
valued by studies using virtual simulation as a technological
resource in the present research®>1619,

A study of medical students to explore their experiences
in relation to training for cardiopulmonary resuscitation by
means of a virtual simulator demonstrated its effectiveness
for the development of affective skills such as improvement
of students’ tension level, concentration, self-efficacy and

satisfaction with the teaching strategy'®.
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Chart 1. Synthesis of primary studies included in the integrative literature review according to objective, metho-
dological design, level of evidence and conclusion.

Objective

To investigate the effectiveness
of basic life support education

Methodological design

Level of evidence

Quasi-experimental, before and after
study conducted with 119 medical

Conclusion

Paositive effect on learning
through continuing

E1 through social media in medical students. education in the classroom
int combined with the use of
INterns. Level of evidence Ill. Telegram®.
To compare the effectiveness of Quasi-experimental, conducted with The use of the Compact Disc
fwo basic life support training 187 nursing students and 107 newly interactive training program
E2® programs for newly graduated graduated nurses. and by traditional method
showed low acquisition of
nurses and nursing students. L : : )
evel of evidence Il knowledge and skills.
To evaluate the student learning Quasi-experimental conducted with 94 Contribution to learning
E3M using an online basic life support students. through the use ,Of d 2.0—hour
Course online course in a Virtual
' Level of evidence Ill. Learning Environment (VLE).
To understand the perceptions of
cardiopulmonary resuscitation ) ) )
instructors regarding the Quasi-experimental conducted with 30 Acquisition of knowledge
EL05) use of a virtual simulatorin doctors and nurses. and skills from training using
cardiopulmonary resuscitation . virtual reality simulator.
Level of evidence llI
education for health '
professionals.
To explore the experiences of Quasi-experimental conducted with 12 The use of virtual reality
E509 medical students with use of medical students. scenarios demonstrated
a virtual simulator training on success in the development
cardiopulmonary resuscitation. Level of evidence Ill. of affective skills.
The training with use of
To explore the retention of Quasi-experimental conducted with 36 | virtual simulator with avatar
E6M knowledge and skills of medical medical students. k:IES\/VI\;ngzegt:; rceosnlingIZd
students using virtual simulation. .
9 Level of evidence lIl. to simulation using a high-
fidelity manikin.
The use of HeartCode™ BLS
To compare performance based ) ) . . . L L
measures of cardiopulmonary Quasi-experimental conducted with 604 | with medium fidelity manikin
E70® resuscitation skills of two tupes nursing students. reshuE:tSsS:oOn\:V;aisgSt];atcrt;i:ijng
of cardlopl{lmonarg resuscitation Level of evidence Il. with instructors and use of
courses in nursing students. - -
low fidelity manikin.
To investigate how a virtual . o .
<imulation scenario with use Virtual reality simulator with
of avatars influences the Quasi-experimental conducted with 12 | avatar using scenarios and
E8®) experiences and feelings of medical students. feedback from instructors

medical students and the
retention of knowledge about
cardiopulmonary resuscitation.

Level of evidence Ill.

proved effective for acquiring
knowledge and developing
skills.
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Chart 2. Characterization of primary studies included in the integrative literature review according to the resour-

ce and/or media used, evaluated skill and intervention.

Study

E102

Resource and/or
media used

Telegram®.

Skill evaluated

Cognitive (knowledge).

Intervention

Training through lectures in the classroom. A pre-test
questionnaire was applied before. Afterwards, half of
participants received continuing education through Telegram®
- sending summaries of the materials presented in short
texts, pictures and educational videos. The others received

no additional training. Three months after the lecture, a
questionnaire was applied using the Telegram® for post-test
assessment.

E209

CD interactive
training program.

Cognitive and
psychomotor.

Training carried out for eight weeks with participation of two
groups: (1) CD interactive training program including a manikin
for unsupervised practice; (2) Traditional program (lecture,
demonstration of the technique and supervised practice).
There was no pre-test, but two post-tests, one performed

a week later and the second performed eight weeks after
training.

=0

Online course.

Cognitive and
psychomotor.

Development of a 20-hour online course. In the virtual
learning environment, participants were accompanied by
tutors and at the end of the theoretical study, the theoretical/
practical assessment was scheduled. Data collection was used
in the pre/post-test period, consisting of 20 objective tests
and a 20-item checklist to assess the skills developed.

E405)

Virtual simulation.

Affective (perception
and satisfaction
regarding virtual

simulation).

Participants adopted virtual reality simulation using an
avatar. Participants completed a questionnaire focused on
perceptions in relation to current education and the theme,
before and after the simulation.

E509

Virtual simulation.

Affective (level of
tension, concentration,
self-efficacy,
satisfaction).

Training conducted in four virtual reality scenarios with avatar.
After each scenario, participants received feedback. The
second identical training session was held after six months.
An interview guide focused on the experiences of the training
sessions was used.

E6W)

Virtual simulation.

Cognitive and
psychomotor.

The first phase of the study consisted of training through

a 10-minute lecture followed by a familiarization of
approximately 20 minutes with the virtual environment. Then,
the intervention of virtual reality, consisting of four short
scenarios (4-5 minutes) was performed. After each scenario,
feedback (3-5 minutes) was provided. After six and 18 months,
a similar session was held without the introductory lecture.
Pre and post-test were performed.

E709

HeartCode™ BLS
with high-fidelity

manikin feedback.

Cognitive and
psychomotor.

Participants took the online didactic component of the
HeartCode™ BLS course and went to a laboratory to train their
psuchomotor skills. In another group, participants underwent
training with instructors and used traditional manikins - four
hours of training. After participants completed the training
steps, they were evaluated immediately with use of a high-
fidelity manikin.

Continue...
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Chart 2. Continuation.

R d
Study esource and/or Skill evaluated
media used
Affective (self-efficacy,
ES1) Virtual simulation. concentration) and

cognitive.

Intervention

A 10-minute lecture was held. Afterwards, participants were
familiarized with the interface features of the virtual simulator.
Then, simulation was performed in four virtual reality
scenarios using avatar. In each scenario, the trainees received
feedback from an instructor. A second session was held after
six months using the same scenarios as the first session. A
questionnaire was applied after the simulations, investigating
the reflections on the experiences lived.

Another quasi-experimental study thatidentified doctors’
and nurses’ perceptions of the learning of cardiopulmonary
resuscitation through virtual simulator corroborates this
context. The conclusion was that this strategy was effective
for the development of affective skills for resuscitation,
mainly regarding participants’ higher satisfaction with the
strategy used".

As important as “knowing” and “knowing how to do”,
are the attitudes, i.e., the behaviors characterizing the
affective ability of an apprentice in the face of the teaching
and learning process. Skills such as self-efficacy, satisfaction,
motivation, concentration, leadership, confidence, among
others, are important emotional characteristics for the
development of clinical competence and should be better
explored in scientific papers®®.

Thus, in the context of teaching cardiopulmonary
resuscitation, the virtual simulator stands out among other
strategies based on technology and innovation, and becomes

(26)

a powerful educational resource®, as well as valid, acceptable

and effective for the development of the necessary skills for
students and health professionals®®.

The main limitation of this study was the lack of research
clarifying the effectiveness of strategies based on digital
technology for teaching cardiopulmonary resuscitation.
Although the presence of certain gaps in the methodological
description of studies included in the sample has made their
characterization diflicult, it did not interfere with the quality

of the evidence exposure.

CONCLUSION

By observing the aspects analyzed, the main teaching
and learning strategies for cardiopulmonary resuscitation
identified in this review were the following: virtual reality
simulator, Telegram®, Compact Disc-interactive program,
online course and HeartCode" Basic Life Support. The most
effective strategies for learning were Telegram®, online
course, HeartCode BLS and virtual simulator. In the studies

included, the virtual simulator was the most adopted strategy
for the teaching of cardiopulmonary resuscitation, as well as
the most effective to develop cognitive, psychomotor and
affective skills in this context.

This study contributes to health research, care and
teaching by presenting a range of reliable scientific evidence
regarding the articulation of digital technology and teaching
and learning of cardiopulmonary resuscitation, in addition
to clarifying pedagogical possibilities, thereby facilitating the
best practices based on the exposure of the effectiveness of
strategies presented.
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