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ABSTRACT 
Objective: to analyze the influence of technological innovation on teaching in nursing. Method: this is an 
integrative review carried out in January 2018, with a time cut from January / 2015 to December / 2017.  
We included 21 articles available online, and the six recommended steps were performed, in which a validated 
instrument was used to collect and analyze the data. Results: the categories “Information Technology and 
Communication in education; “Environments and Virtual Learning Objects and their impact on the teaching-
learning process”. Conclusion: the influence of technological innovation on nursing teaching brings a dynamic, 
innovative and proactive aspect to the nursing student, which requires changes in the format of the teaching-
learning process. Such changes have encouraged the student to be active and constructor of their knowledge, 
which contributes directly to the process of developing critical-reflexive thinking, autonomy and security for 
performing procedures.
DESCRIPTORS: Educational technology; Information technology; Internet; Teaching; Nursing.

RESUMO

Objetivo: analisar a influência da inovação tecnológica no ensino em enfermagem. Método: trata-se de uma revisão integrativa realizada 
em janeiro de 2018, com recorte temporal janeiro/2015 a dezembro/2017. Foram incluídos 21 artigos disponíveis on-line, sendo realizadas 
as seis etapas preconizadas, na qual para a coleta e análise dos dados, utilizou-se de um instrumento validado. Resultados: emergiram 
as categorias “Tecnologia da Informação e Comunicação no ensino; “Ambientes e Objetos Virtuais de Aprendizagem e seu impacto no 
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processo de ensino-aprendizagem”. Conclusão: a influência da inovação 
tecnológica no ensino em enfermagem traz um aspecto dinâmico, 
inovador e de proatividade ao aluno de enfermagem, o que exige mudanças 
no formato do processo ensino-aprendizagem. Tais mudanças vem 
incentivando o aluno ser ativo e construtor do seu conhecimento, o que 
contribui diretamente para o processo de desenvolvimento de pensamento 
crítico-reflexivo, autonomia e segurança para realização de procedimentos. 
DESCRITORES: Tecnologia educacional; Tecnologia da informação; 
Internet; Ensino; Enfermagem.

RESUMEN 

Objetivo: analizar la influencia de la innovación tecnológica en la 
enseñanza en enfermería. Método: se trata de una revisión integrativa 
realizada en enero de 2018, con recorte temporal enero / 2015 a diciembre/ 
2017. Se incluyeron 21 artículos disponibles en línea, siendo realizadas 
las seis etapas preconizadas, en la cual para la recolección y análisis de 
los datos, se utilizó un instrumento validado. Resultados: emergieron 
las categorías “Tecnología de la Información y Comunicación en la 
enseñanza; “Ambientes y Objetos Virtuales de Aprendizaje y su impacto 
en el proceso de enseñanza-aprendizaje”. Conclusión: la influencia de la 
innovación tecnológica en la enseñanza en enfermería trae un aspecto 
dinámico, innovador y de proactividad al alumno de enfermería, lo que 
exige cambios en el formato del proceso enseñanza-aprendizaje. Tales 
cambios vienen incentivando al alumno a ser activo y constructor de su 
conocimiento, lo que contribuye directamente al proceso de desarrollo de 
pensamiento crítico-reflexivo, autonomía y seguridad para la realización 
de procedimientos.
DESCRIPTORES: Tecnología educacional; Information technology; 
Internet; Enseñanza; Enfermería.

INTRODUCTION
Postmodernity has brought important changes to 

society, whether in the economic, political, social, cultural 
or technological areas. These changes led to new possibilities 
and challenges, which reflected directly on the development 
of the educational field. Technology has been incorporated 
as a teaching strategy and considered as an important tool 
to streamline it and develop active learning projects.1

In the educational field the need for such changes is 
urgent, above all, in the search for innovative and more 
effective methods, with didactic strategies that make students 
the builders of their knowledge, making them creative, 
thoughtful, reflective, participative and active.2

Nowadays, with the diversification of the media, resulting 
from the technological innovation itself, an infinite amount 
of information is produced at all times. Given this reality, 
the biggest challenge in health education has been to obtain 
qualified, up-to-date, real-time information for the success 
of any initiative.

Over time, nursing seeks changes in order to innovate 
in training the professionals. In 2001, through the National 
Curriculum Guidelines of the Undergraduate Nursing 
Course, a student-centered nurse training was instituted 
and the teacher began acting as a facilitator, providing a 
generalist, humanist, critical and reflective training. Such 
training is focused on active and differentiated teaching, 

which uses active teaching-learning methodologies and 
enables curricular flexibility.3

Even with innovation, it is also clear that health education 
is mostly centered on theoretical classes, practices and printed 
materials. However, with technological advances, innovation 
must accompany health education. Given that online education 
strategies can have great potential for knowledge generation, 
including health.4

Higher education has been marked by profound 
changes as a result of advances in science and technology. 
One of these changes is directly linked to Information 
and Communication Technologies (ICT), as well as the 
Virtual Learning Objects (VLE) and the Virtual Learning 
Environments (VLE) that have been used by both society 
and academia.5

It is essential that nursing teachers keep an eye out for 
the identification of active methodologies that encourage 
the search for knowledge. It is known that one of the biggest 
challenges that teachers face in nursing education is the 
identification and application of methodologies that arouse 
the students’ interest and encourage them to develop their 
skills and expand their knowledge.6 Thus, the objective of 
the study was to analyze the influence of technological 
innovation on nursing education.

METHOD
This study is an Integrative Review of the literature.  

It proposes to broaden the knowledge on a given subject 
based on the analysis of publications on health concepts.7 
The study included six stages: 1. Identification of the theme 
and selection of the research question; 2. Establishment of 
inclusion and exclusion criteria; 3. Identification of pre-
selected and selected studies; 4. Categorization of selected 
studies; 5. Analysis and interpretation of results and 6. 
Presentation of the review / synthesis of knowledge.8-9

To guide this review, the following guiding question was 
formulated from the PICo strategy: “What is the influence of 
technological innovation on nursing education?” P represents 
population: nursing, I: interest: technology innovation, Co: 
Context: Teaching-learning process.10

The bibliographic search was performed in January 2018, 
with a temporal interval from January 2015 to December 
2017, using the following Keywords in Health Sciences 
section (DeCS) of the Virtual Health Library and in English 
Medical Subject Headings (MeSH) using the Boolean And 
operator: Educational Technology, Teaching, Information 
Technology, and Nursing.

The articles were selected from the databases Medical 
Literature Analysis and Retrieval System (MEDLINE), 
Nursing Database (BDENF), Latin American and Caribbean 
Health Sciences Literature (LILACS), Spanish Bibliographic 
Index on Sciences of Health (IBECS) and virtual libraries 
Scientific Electronic Library Online (SCIELO) and National 
Library of Medicine (PubMed).
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The inclusion criteria listed were: articles available online 
and in full, from 2015 to 2017 (last three years), written 
in Portuguese, English or Spanish, within the theme of the 
study. This period is justified by the search for what is most 
current in nursing education through health technology. 
Duplicate articles, theses, dissertations, experience reports, 
integrative reviews, editorials, integrative review articles and 
articles with theme incompatible with the purpose of this 
study were excluded.

For data collection and analysis, a validated instrument 
was used11 and adapted to fit the objective of the study.  
The topics of interest addressed in the instrument were: article 
title, year of publication, language, country of origin of the 
publication, database, objective, method, results, conclusions 
and level of evidence.

For the levels of evidence, the following criteria were 
adopted: Level I: Systematic reviews or meta-analysis of a 
randomized clinical trial, level II: randomized clinical trial, 
level III: non-randomized clinical trial, level IV: cohort 
and case control, level V Systematic review of descriptive / 
qualitative studies, level VI: Descriptive / qualitative studies, 
level VII: Opinion. According to this classification, levels 1 
and 2 are considered strong evidence, moderate 3 and 4, 
and weak 5 to 7.

The selection of studies was performed by reading titles 
and abstracts in detail. For the final selection of articles, the 
full text was read, and those that focused on the impacts 
of technological innovation on nursing were selected. After 
excluding papers that did not meet the inclusion criteria, the 
basis of this review was composed of 21 articles.

As it is a literature review, the authorship of the researched 
articles was confirmed through citing and reference of 
the authors to ensure the ethical aspects. Considering 
that there was no direct involvement of human beings as 
research participants, there was no need for approval of the 
investigation by a Human Research Ethics Committee.

RESULTS
A total of 146 studies were identified, of which 21 were 

selected to be part of the sample, 20 (95%) were published 
in English and one (5%) in Spanish. Of these studies, 18 
(85%) were from Brazil, one (5%) from New Zealand, one 
(5%) from Chile and one (5%) from Portugal. 19 (90%) were 
authored by nurses from departments or schools of nursing, 
while two (10%) studies did not specify.

Of the studies, four (19%) were from BDENF, three (14%) 
from MEDLINE, seven (33.5%) from SCIELO and seven 
(33.5%) from LILACS. Figure 1 illustrates the article selection 
process of this integrative review and Table 1 lists the articles 
included in descending order.

Figure 1 - Flowchart of study selection process according to 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyzes (PRISMA 2009). Alfenas, MG, Brazil, 2018

Table 1 - Results found in the studies according to the author, year of publication, country, type of study and level of evidence. 
Alfenas, MG, Brazil, 2018

Author Year Country Type of study Level of 
evidence

Pereira FGF, Frota NM, Silva DV, Sousa LMO, Almeida 
JC, Cysne Filho FMS.17

2017 Brazil Methodological VI

Mackay BJ, Anderson J, Harding T.31 2017
New 
Zealand

Descriptive, qualitative VI

Salvador PTCO, Bezerril MS, Mariz CMS, Fernandes 
MID, Martins JCA, Santos VEP.3

2017 Brazil Descriptive, Mixed VI

Avelino CCV, Costa LCS, Buchhorn SMM, Nogueira 
DA, Goyatá SLT.22 2017 Brazil Mixed VI

Pereira EBF, Modesto BCM, Valença MP, Silva Junior 
WS, Souza CFQ.18

2017 Brazil
Methodological, quantitative and 
qualitative

VI

Leite KNS, Santos SR, Andrade SSC, Zaccara AAL, 
Brito KKG, Silva SCR.5

2016 Brazil Exploratory, qualitative VI
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Author Year Country Type of study Level of 
evidence

Pereira FGF, Caetano JA, Frota NM, Silva MG.12 2016 Brazil Experimental II

Jensen R, Guedes ES, Leite MMJ.14 2016 Brazil Survey VI

Domenico EBL, Cohrs CR.24 2016 Brazil Experimental II

Yánez AC, Ortiz LS, Espinosa VE.2 2016 Chile
Descriptive, analytical and 
transverse

VI

Pereira FGF, Silva DV, Sousa LMO, Frota NM.13 2016 Brazil Methodological VI

Fonseca LMM, Aredes NDA, Fernandes AM, Batalha 
LMC, Apóstolo JMA, Martins JCA, et al.30 2016 Brazil Quasi-Experimental III

Holanda VR, Pinheiro AKB, Holanda ER, Santos MCL. 
Brasil, 2015.4

2015 Brazil Quasi-Experimental III

Aredes NDA, Góes FSN, Silva MAI, Gonçalves MFC, 
Fonseca LMM.28 2015 Brazil Quasi-Experimental III

Holanda VR, Pinheiro AKB.21 2015 Brazil Quasi-Experimental III

Castro FSF, Dias DMV, Higarashi IH, Scochi CGS, 
Fonseca LMM.26 2015 Brazil Descriptive VI

Kobayashi RM, Leite MMJ.15 2015 Brazil Descriptive VI

Landeiro MJL, Freire RMA, Martins MM, Martins TV, 
Peres HHC.25 2015 Portugal Exploratory, quantitative VI

Frota NM, Barros LM, Araújo TM, Lopes MVO, 
Almeida PC, Caetano JA.23 2015 Brazil Methodological VI

Góes FSN, Camargo RAA, Fonseca LMM, Oliveira GF, 
Hara CYN, Felipe HR, Caldas NB.32 2015 Brazil Methodological VI

To better understand the influence of technological innovation on nursing education, the following categories emerged: 
1) Information and Communication Technology: innovation in teaching-learning process; 2) Object and Virtual Learning 
Environment: construction of new learning horizons. Both categories will be analyzed and discussed below.

DISCUSSION

Information and Communication Technology: innovation in teaching-learning process
ICTs is a set of resources, procedures and techniques used for storage and transmission of information, based on 

computer science, telematics and multimedia. In health sciences, ICTs are used from diagnosis, to patient monitoring and 
control, and they go beyond management, which is relevant for its impact on health care.2

Notably, the application of technological resources has provided the acquisition of knowledge and cognitive skills 
that has significantly improved the performance of procedures in nursing, increasing security and self-confidence. Such 
resources include applications, forums, OVA, VLE, social networks and Moodle.12-13

In Brazil, it is evident that the use of ICTs in undergraduate nursing courses was incipient and these resources are 
underused in the curriculum of the courses.14 It is observed that even considering the contribution of ICTs in the teaching-
learning process, there is still resistance from teachers.

The resistance of many teachers to the use of ICTs in the educational process can be explained by the lack of knowledge, 
lack of training, availability or access to cyber resources or the thought that care is provided through human contact and 
that it should not use virtual teaching. As a result, there is still little use of informatics in nursing education.5

Moreover, the barrier is often not only the teacher, but also the student. The study indicates that the level of computer 
literacy among undergraduate students is low, requiring institutional investments, because with technological progress 
these skills will be necessary for further adaptation to the labor market.

Furthermore, technological innovation does not stop, and the internet has been widely used. One of the studies points 
out how much the internet has benefited teaching, by allowing to clarify doubts on medications, procedures, theoretical 
data, among others, and has contributed to the student’s education and consequently to the improvement of care.5 Notably, 
despite the immense contribution of technology to teaching, it does not mean that it will replace books or teachers, but, 
on the contrary, will provide support and aid in the teaching-learning process.
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Nursing teachers need to understand how much ICT 
can help them in the process of knowledge acquisition by 
students, as it allows access to various forms of learning.5 Since 
each student has his or her own specific form of learning, 
whether by reading, writing, audio or visualization (visual, 
audiovisual and auditory learning).

With the inclusion of ICTs in nursing education, there 
is a need to rethink the role of teacher / student in the 
teaching-learning process and the paradigms of pedagogical 
practice.16 The teacher will no longer be seen as having all 
knowledge and the student as a passive being, but the teacher 
will rather be the facilitator of the teaching-learning process 
and the student an active, critical and reflective being.

ICTs have led to changes in traditional teaching models, 
reducing barriers to differentiated teaching, overcoming 
time and space, enabling students to take active learning 
approaches without passive reception of knowledge, and 
promoting continuous learning and exchange of experiences 
and information among the learners.17-21 In the meantime, 
ICTs have provided innovations in both teaching and 
learning processes.3

Object and Virtual Learning Environment: 
construction of new learning horizons

ICTs have collaborated in nursing education by advancing 
the use of computers and the internet. In this sense, OVAs 
and VLEs stand out and are considered supporting tools in 
the teaching-learning process.3,22-23

VLEs are used for promoting educational activities 
through a computational system in the virtual space, which 
allows to aggregate different types of media. They integrate 
functionalities and tools that help in the construction of an 
online interactive teaching-learning process use internet 
resources for it.3-4,17

VLE when combined with technological resources, 
provides a more reflective, problematic, interactive and 
collaborative learning, which favors decision making within 
the hospital practice.22, 24

VLEs have some useful attributes. One that has 
been widely used for nursing is Moodle tool that allows 
creating a more dynamic and interactive environment for 
students, is free to use and allows the inclusion of various 
technological resources, such as forums, chats, learning 
content management, storage, as well as allowing flexible 
learning in time and space, provides control of the didactic 
process and enables evaluation through user access and 
participation in the tutorial system.3,22,24-26

As for OVA, it is a digital resource that can be reused 
within various pedagogical strategies and activities, but 
has a limited size. Nevertheless, it does not prevent OVA 
from encompassing a variety of teaching materials such as 
videos, games, websites, images, among others. They feature 
interactivity, accessibility, durability and portability and are 
also used in the teaching-learning process.3,27

Notably, the use of OVA encourages students to adopt 
electronic media when based on active methodologies, which 
allows to overcome the barrier of distance and facilitates 
group work incorporated in teaching. They can be used as 
a complement in education and allow constant search for 
new knowledge, but as a didactic resource it does not replace 
the presence of the teacher either.28

Study points out that teachers are suggesting VLE as 
support to classroom classes, however, in order to create 
a VLE,   it is necessary that they understand its concept,  
so that they can convey their goals in the teaching-learning 
process and so that learners are encouraged to explore the 
resource for new knowledge.29

VLE and OVA proved to be great tools in teaching-
learning process in nursing. Both are considered self-
directed and flexible resources that enhance technology-
mediated learning.3

For a better understanding of these tools associated 
with ICTs, it can be inferred that a VLE can bring together 
different types of OVA in a single pedagogical context.3  
It also reinforces the need to interlink different educational 
tools, considering that studies show it as more advantageous 
than using them alone. Furthermore, it is up to the teacher 
to use innovative and creative strategies during the teaching-
learning process.30

Teachers play key roles as mediators in teaching and 
technological resources are complementary to the learning 
process, but it is the teachers’ role to assist students in using 
computers to be able to receive information and turn it into 
critical thinking and reflective nursing. The goal is to make 
teaching more dynamic, attractive, interactive and enable 
the development of student autonomy.31-34

We note that this research was limited as it involved 
only information and communication technology in nursing 
education and not in other healthcare areas, which could have 
increased the sample number and perhaps even diversified 
the findings. It is possible that if the inclusion criteria of the 
studies allowed including other areas of healthcare such as: 
Nursing Medicine, Occupational Therapy, Physical Education, 
Nutrition, Psychology, among others, it could have brought 
broader contributions and allowed reflection on other issues.

CONCLUSION
Studies show that the influence of technological 

innovation in nursing education is dynamic, innovative and 
generates proactivity for nursing students. Furthermore, such 
findings will require, in the short term, major changes in the 
teaching-learning process strategies, both in the teaching and 
in the learning process. These changes encourage nursing 
students to be active and become builders of their knowledge, 
which contributes to the development of critical-reflective 
thinking, autonomy and consequent increase in their security 
in performing the procedures.
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However, such initiatives require faculty flexibility, 
continuously updated skills and knowledge, active, critical, 
contextualized, reflective discussions in face-to-face or virtual 
environments, so that the identification of such content is 
in fact pertinent to professional practices and is based on 
reliable sources of research in order to ensure the quality 
and timeliness of the content learnt.

New studies on the influence of technology on teaching 
in different healthcare areas and not only on nursing should 
be carried out. These studies should be repeated over the 
years and should involve technology in nursing education, 
so that teaching-learning process and technology in health 
and nursing are always kept up to date.

FINANCING
Minas Gerais Research Support Foundation (FAPEMIG). 

“This work was carried out with the support of the Higher 
Education Personnel Improvement Coordination Brazil 
(CAPES) - Financing Code 001.” This study was funded 
in part by the Higher Education Personnel Improvement 
Coordination Brazil (CAPES) - Finance Code 001 “.

REFERENCES
1. Tibes CM, Dias JD, Westin UM et al. Development of digital 

educational resources for nursing education. J Nurs UFPE on line. 
2017 Mar;11(Supl. 3):1326-34. DOI: https://doi.org/10.5205/1981-
8963-v11i3a13972p1326-1334-2017

2. Yánez AC, Ortiz LS, Espinosa VE. Las tecnologías de la comunicación 
e información (TIC) en salud: un modelo para aplicar en la carrera de 
Enfermería. Rev. iberoam. educ. investi. Enferm [Internet]. 2016 [cited 
2018 July 10];6(2):29-36. Available from: http://www.enfermeria21.
com/revistas/aladefe/articulo/200/ 

3. Salvador PTCO, Bezerril MS, Mariz CMS, Fernandes MID, Martins 
JCA, Santos VEP. Virtual learning object and environment: a concept 
analysis. Rev Bras Enferm. 2017;70(3):572-9. DOI: http://dx.doi.
org/10.1590/0034-7167-2016-0123

4. Holanda VR, Pinheiro AKB, Holanda ER, Santos MCL. Teaching 
and learning in a virtual environment: nursing students’ atitude. 
Rev Min Enferm. 2015 Jan-Mar;19(1):141-7. DOI: http://dx.doi.
org/10.5935/1415-2762.20150012 

5. Leite KNS, Santos SR dos, Andrade SSC et al. The use of information 
technology and communication among teachers in the light of 
grounded theory. J Nurs UFPE on line.2016;10(2):515-23. DOI: http://
dx.doi.org/10.5205/reuol.8557-74661-1-SM1002201618 

6. Cogo ALP, Pai DD, Aliti GB, Hoefel HK, Azzolin KO, Busin L. et 
al. Case studies and role play: learning strategies in nursing. Rev 
Bras Enferm. 2016 Nov-Dec; 69(6):1231-5. DOI: http://dx.doi.
org/10.1590/0034-7167-2016-0277 

7. Soares CB, Hoga LAK, Peduzzi M, Sangaleti C, Yonekura T, Silva 
DRAD. Revisão integrativa: conceitos e métodos utilizados na 
enfermagem. Rev Esc Enferm USP. 2014; 48(2):335-45. DOI: http://
dx.doi.org/10.1590/S0080-623420140000200020

8. Mendes KDS, Silveira RCCP, Galvão CM. Integrative literature 
review: a research method to incorporate evidence in health care and 
nursing. Text Context Nursing [Internet]. 2008 Oct/Dec [cited 2018 
July 10];17(4):758-64. Available from: http://www.scielo.br/pdf/tce/
v17n4/18.pdf 

9. Moura LKB, Sousa AFL, Nascimento GC, Queiroz AAFLN, Sousa DM. 
Biosafety measures in dental procedures: an integrative review. J Nurs 
UFPE on line [Internet]. 2015 Oct-Dec [cited 2018 July 10];9(10):1537-
44. Available from: http://www.revista.ufpe.br/revistaenfermagem/
index.php/revista/article/view/6094/pdf_9237

10. Melnyk BM, Fineout-Overholt E. Evidence-based practice in nursing 
& healthcare. A guide to best practice. 2 edition Philadelphia: Wolters 
Kluwer, Lippincott Williams & Wilkins. 2011. Available from: http://
file.zums.ac.ir/ebook/208-Evidence-Based%20Practice%20in%20
Nursing%20&%20Healthcare%20-%20A%20Guide%20to%20
Best%20Practice,%20Second%20Edition-Be.pdf 

11. Ursi ES, Galvão CM. Prevenção de lesões de pele no perioperatório: 
revisão integrativa da literatura. Rev Latino Am Enferm [Internet].2006 
[ cited 2018 Jul 10];14(1):124-31. Available from: http://www.scielo.br/
pdf/rlae/v14n1/v14n1a17.pdf

12. Pereira FGF, Caetano Já, Frota NM, Silva MG. Use of digital applications 
in the medicament calculation education for nursing. Invest. Educ. 
Enferm.2016; 34(2):297-304. DOI: http://dx.doi.org/10.17533/udea.
iee.v34n2a09

13. Pereira FGF, Silva DV, Sousa LMO, Frota NM. Building a digital 
application for teaching vital signs Rev Gaúcha Enferm.2016 
June;37(2):e59015. DOI: http://dx.doi.org/10.1590/1983-
1447.2016.02.59015

14. Jensen R, Guedes ES, Leite MMJ. Informatics competencies essential 
to decision making in nursing management. Rev Esc Enferm 
USP. 2016;50(1):109-17. DOI: http://dx.doi.org/10.1590/S0080-
623420160000100015 

15. Kobayashi RM, Leite MMJ. Technological competencies in 
cardiovascular nursing education. Rev Esc Enferm USP. 2015;49(6):974-
80. DOI: http://dx.doi.org/10.1590/S0080-623420150000600014 

16. Holanda VR, Pinheiro AKB, Fernandes AFC, Holanda ER, Souza MA, 
Santos SMJ. Análise da produção científica nacional sobre a utilização 
de tecnologias digitais na formação de enfermeiros. Rev. Eletr. Enf. 
2013;15(4):1068-77. DOI: http://dx.doi.org/10.5216/ree.v15i4.20568

17. Pereira FGF, Frota NM, Silva DV, Sousa LMO, Almeida JC, Cysne 
Filho FMS. Evaluation of an application program for the teaching 
of vital signs. Rev Min Enferm. 2017;21:e-1034. DOI: http://dx.doi.
org/10.5935/1415-2762.20170044

18. Pereira EBF, Modesto BCM, Valença MP, Silva Junior WS, Souza 
CFQ. Development and assessment of a virtual learning environment 
for training in malignant hyperthermia. Rev. Sobecc, São Paulo. 
2017 Ouc-Dec;22(4):180-7. DOI: http://dx.doi.org/10.5327/Z1414-
4425201700040002 

19. Huang TC, Chen CC, Chou YW. Animating eco-education: to see, 
feel, and discover in an augmented reality-based experiential learning 
environment. Comput Educ. 2016;96:72–82. DOI: https://doi.
org/10.1016/j.compedu.2016.02.008

20. Benevides JL, Coutinho JFV, Pascoal LC, Joventino ES, Martins 
MC, Gubert FA, et al. Development and validation of educational 
technology for venous ulcer care. Rev Esc Enferm USP.2016;50(2):306-
12. DOI: http://dx.doi.org/10.1590/S0080-623420160000200018

21. Holanda VR, Pinheiro AKB. Comparison of learning strategies in 
face-to-face and online courses on sexually transmitted diseases. Text 
Context Nursing, Florianópolis.2015 Apr-Jun; 24(2): 530-8. DOI: 
http://dx.doi.org/10.1590/0104-07072015002402014 

22. Avelino CCV, Costa LCS, Buchhorn SMM, Nogueira DA, Goyatá SLT. 
Teaching-learning evaluation on the ICNP® using virtual learning 
environment. Rev Bras Enferm. 2017;70(3):602-9. DOI: http://dx.doi.
org/10.1590/0034-7167-2016-0545 

23. Frota NM, Barros LM, Araújo TM, Lopes MVO, Almeida 
PC, Caetano JA. Validation of educational hypermedia about 
peripheral venipuncture. Text Context Nursing, Florianópolis.2015 
Apr-Jun; 24(2): 353-61. DOI: http://dx.doi.org/10.1590/0104-
07072015003480013

24. Domenico EBL, Cohrs CR. Moodle platform for the construction 
of knowledge in intensive care: an experimental study. Acta Paul 
Enferm.2016; 29(4):381-9. DOI: http://dx.doi.org/10.1590/1982-
0194201600053 

25. Landeiro MJL, Freire RMA, Martins MM, Martins TV, Peres 
HHC. Educational technology in care management: technological 
profile of nurses in Portuguese hospitals. Rev Esc Enferm 
USP.2015;49(Esp2):148-53. DOI: http://dx.doi.org/10.1590/S0080-
623420150000800021 

26. Castro FSF, Dias DMV, Higarashi IH, Scochi CGS, Fonseca LMM. 
Evaluation of digital educational student-technology interaction 
in neonatal nursing. Rev Esc Enferm USP.2015;49(1):114-21. DOI: 
http://dx.doi.org/10.1590/S0080-623420150000100015 



DOI: 10.9789/2175-5361.rpcfo.v13.8534
Technology in health and its influence on nursing education

ISSN 2175-5361
Costa BCP, Veiga EV, Santos CA et al 

294R. pesq.: cuid. fundam. online 2021 jan/dez 13: 288-294

27. Braga CSR, Andrade EMLR, Luz MHBA, Monteiro AKC, Campos 
MOOB, Silva FMS, et al. Development and validation of a virtual 
learning object on intestinal elimination ostomy. Invest Educ Enferm. 
2016; 34(1): 120-7. DOI: https://doi.org/10.17533/udea.iee.v34n1a14 

28. Aredes NDA, Góes FSN, Silva MAI, Gonçalves MFC, Fonseca LMM. 
Digital object in neonatal nursing: impact on student learning. Rev. 
Eletr. Enf. 2015 Oct-Dec;17(4). DOI: http://dx.doi.org/10.5216/ree.
v17i4.34856

29. Carneiro MLF, Silveira MS. Objetos de Aprendizagem como elementos 
facilitadores na Educação a Distância. Educar em Revista, Curitiba. 
2014;(4):235-60. DOI: http://dx.doi.org/10.1590/0104-4060.38662  

30. Fonseca LMM, Aredes NDA, Fernandes AM, Batalha LMC, Apóstolo 
JMA, Martins JCA, et al. Computer and laboratory simulation in the 
teaching of neonatal nursing: innovation and impact on learning. Rev. 
Latino-Am. Enfermagem [Internet]. 2016;24:e2808. [cited 2018 June 
10]; Available in: http://www.scielo.br/pdf/rlae/v24/pt_0104-1169-
rlae-24-02808.pdf 

31. Mackay BJ, Anderson J, Harding T. Mobile technology in clinical 
teaching. Nurse Education in Practice. 2017,22:1e6. DOI: http://
dx.doi.org/10.1016/j.nepr.2016.11.001

32. Góes FSN, Camargo RAA, Fonseca LMM, Oliveira GF, Hara 
CYN, Felipe HR, Caldas NB. Assessment of the digital educational 
technology “vital signs and anatomy” by students of vocational 
nursing education. Rev Min Enfer. 2015 Apr-June; 19(2):37-43. DOI: 
http://dx.doi.org/10.5935/1415-2762.20150024 

33. Rabeh SAN, Gonçalves MBB, Caliri MHL, Nogueira PC, Miyazaki, 
MY. Topical therapy for chronic wounds: contributions of a distance 
learning unit to the knowledge of nursing students. Enfermería 
Global.[Internet]. 2017[cited 2018 July 10];16(45):91-101. Available 
from: https://revistas.um.es/eglobal/article/view/237361 DOI: https://
doi.org/10.6018/eglobal.16.1.237361 

34. Escorcia-Oyola L, Triviño CJ. Tendencias de uso de las TIC en el 
contexto escolar a partir de las experiencias de los docentes. Educ. Educ. 
2015; 18(1):137-52. DOI: https://doi.org/10.5294/edu.2015.18.1.8 

Received in: 01/02/2019
Required revisions: 30/07/2019

Approved in: 30/07/2019
Published in: 15/03/2021 

Corresponding author
Barbara Caroliny Pereira Costa

Address: Avenida Bandeirantes, 3.900, Monte Alegre
Ribeirão Preto/SP, Brazil

Zip code: 14.040-900
Email address: barbaracarolinypereira@usp.br 

Disclaimer: The authors claim to 
have no conflict of interest.


