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Abstract

In the pandemic, nursing programs found a way to continue the training process through virtual classrooms and technological
tools to support the teaching and learning process. The aim of the present research was to analyze the existing literature on the
methodologies and technologies used in nursing education during the pandemic. Methods and results, in this context, were
integrative review of the literature through the SciELO, PubMed, CUIDEN, Scopus, Web of Science, CINAHL (EBSCO),
Redalyc, and Dialnet databases, by running a search on the use of the keywords “nursing students,” “new technology,” and
“pandemic,” for literature published between 2020 and 2022. As a search strategy, the Preferred Reporting Items for Sys-
tematic Review and Meta-Analyses (PRISMA) flowchart was used. Finally, the virtualization of nursing teaching has been
positive in giving continuity to the training process, and student learning has been verified. However, there is evidence that
some actions and skills are not possible at the moment with the available methodologies and tools and still require attend-
ance for some practical activities.
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Introduction

Due to the pandemic, institutions that impart university
education worldwide quickly and massively implemented
virtual education in order to maintain and fulfill their
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training processes and learning objectives and ensure the
graduate profile of their students [1]. However, this was
initially rudimentary, and the lack of knowledge on vir-
tual platforms, whether free or paid, was one of the big-
gest gaps that needed to be resolved in the short term in
academics [2]. This situation could be defined as emer-
gency virtualized teaching, where in-person tasks had to be
adapted to virtual methods with little time to process it and
use it consistently [3]. This presented major challenges for
institutions of higher education and their teachers, as they
learned about the technologies needed for virtual teaching
and moved from in-person teaching to virtual classrooms
[4]. This is why universities encourage the use of differ-
ent computer tools, known as ICTs (Information and Com-
munication Technologies), to maintain a virtual space for
synchronous teaching while ensuring they do not lose the
connection, participation, and learning of the students and
are thereby able to make up for the lack of mass attendance,
never experienced before the pandemic [5].
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Within the educational context of the pandemic, one of
the most commonly used elements was the virtual environ-
ment, which promotes communication, management, and
interaction within a course [6]. Such is the case with vir-
tual platforms or videoconference classes [7], which were
adopted and modified, such as Zoom, Google Meet, and
Microsoft Teams, to replicate in-person classes and function
as tools that encourage participation and enable the imple-
mentation of methodologies that enhance learning [8]. These
tools offer a robust videoconferencing system with support
options such as chat and interaction through surveys, digital
whiteboard, or the projection of a web browser to enhance
the possibility to demonstrate in classes and interact with
students [9]. In addition, the incorporation of external tools
such as test development, collaborative walls, or gamified
options have proven to be highly effective for the develop-
ment of videoconferences in higher education [10]. How-
ever, the implementation of virtual environments came along
with a host of problems related to the availability of Internet
networks for students and academics and access to com-
puter devices. During the pandemic, internet access world-
wide was not constant. It is estimated that of young people
between 15 and 24 years old, some 760 million worldwide,
63% did not have Internet access, hindering their access to
education [11].

Although the efforts made it possible to give continuity
to teaching at the most critical moments of the pandemic,
it revealed the fragility of all university systems worldwide,
closing infrastructure for nearly the entire academic year,
and emphasized the need to continually reflect and learn
about effective strategies for working virtually [12]. This
study provides a systematic review of methodologies and
technologies that were used in nursing programs in the 2020,
2021, and 2022 during COVID-19 pandemic. The primary
aim was to examine the extant literature concerning the
methodologies and technologies employed in nursing edu-
cation throughout the pandemic.

Materials and Methods
Review Process

For systematic reviews, we followed a series of standardized
stages based on Sanchez-Meca [13] and Siddaway et al. [14].
These stages involve (i) an explicit and defined research ques-
tion, (ii) a broad and systematic search in different scientific
databases defined in primary studies, (iii) an explicit and
replicable process to systematize the data, and (iv) an analy-
sis and interpretation of the results [15, 16]. The search was
adapted to the quality standards of the Preferred Reporting
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Table 1 Research question

Acronym Definition Description

P Patient or problem Nursing students

I Intervention Education methodologies
with technology

C Comparison ICTs used during pandemic

(0] Outcome or result Experiences

Items for Systematic Reviews and Meta Analyzes (PRISMA)
statement for systematic reviews, as seen in Table 1 [17].

Research Question and Search Criteria

The research question raised was “What technologies were
used in nursing education during the pandemic?”, and
this was developed with the PICO strategy [18]. For more
details, see Table 1. To answer the research question, the
Health Sciences (DeCS in Spanish) descriptors, (i) nurs-
ing students, (ii) new technology, and (iii) pandemic, were
used, as well as their Spanish equivalents, (iv) estudiante de
enfermeria, (v) nueva tecnologia, and (vi) pandemia, on the
website https://decs.bvsalud.org/E/homepagee.htm. To do
this, the Boolean operator “AND” was used in eight data-
bases: SciELO, PubMed, CUIDEN, Scopus, Web Of Science
(WOS), CINAHL (EBSCO), Redalyc, and Dialnet [19, 20].

The search included articles with (i) qualitative design,
(ii) quantitative design, (iii) reflections, and (iv) literature
reviews related to nursing education, selecting articles in
Spanish, English, and Portuguese. In addition, a restriction
was applied, searching only for publications from 2020 to
2022, due to the date of the COVID-19 pandemic.

For the selection of articles, the study used the PRISMA
flowchart (Fig. 1).

Exclusion criteria considered works published in lan-
guages other than English, Spanish, or Portuguese: studies
not published in peer-reviewed journals (conference pro-
ceedings, books, book chapters, and other types of publica-
tion) and studies related to other areas of knowledge not
related to higher education in nursing (Table 2).

Results

Assessment of Studies

A total of 85 records were found from the keywords estab-
lished in the different databases, for a total of 37 records (48

deleted) and duplicate records in the databases included in
the review (19 deleted), with a total of 18 selected, whose


https://decs.bvsalud.org/E/homepagee.htm
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Fig. 1 Flowchart for selection

. . . Data Bases:
and inclusion of articles for Scielo (n = 0)
review PubMed (n = 24)
Cuiden (n = 0)

Scopus (n = 20)
Web Of Science (n = 30) CINAHL (EBSCO) (n = 0)

Redalyc (n =0)
Dialnet (n = 11)
. Duplicate items:
= Arucles gxcluded due Fo (n = 19)
=) little relation to the topic:
8 (n =48)
[
»
Excluded articles for topic

» Selected articles for the
2 abstract - (n=3)
:‘% (n=18)

Inclusion

Selected articles (n = 15)
PubMed (n = 4)
Scopus (n = 5)

Web Of Science (n = 3)
Dialnet (n = 3)

full text was analyzed (Table 2; Fig. 1). Of these, 15 met the
inclusion criteria established for this review and were ana-
lyzed based on the following categories: reported methodolo-
gies and technologies, contributions and/or achievements of
pedagogical strategies with technology, disadvantages and/or
difficulties of the pedagogical strategy with technology, and
the main findings of the interventions carried out (Fig. 1).

Information Extraction

Of the fifteen articles selected for this review, seven cor-
respond to qualitative studies (47%), two to quantitative
studies (13%), two are reflections (13%), and four are scope
reviews (27%). Of all articles, 6% were published in 2020,
50% in 2021, and 44% in the year 2022. Most are from the
United States, and the rest are from Europe, Africa, Oceania,
and South America (Table 2). The main methodologies used
for the virtualization of teaching were virtual classes (56%),
simulation through specific resources and platforms (13%),
and the general integration of technology in teaching (13%).
Among notable technologies were online clinical simulation
through specialized platforms such as Vsim and telenursing
with standardized patients. As a strategy, there is a tendency
to combine systems and tools, and videoconferences are the
most commonly used, together with virtual environments
(29%), specific simulation platforms (13%), office automa-
tion tools (8%), email (8%), and forums and chats, graphic
organizers, and digital whiteboard (4%).

Discussion

The analysis of the existing literature on the methodologies
and technologies used in nursing education during the pan-
demic, evidenced four approaches of greater relevance in the
application of the adaptations, which are (i) methodologies
and technologies, (ii) contributions and/or achievements of
the pedagogical strategies with technology, (iii) disadvantages
and/or difficulties of the pedagogical strategy with technology,
and (iv) the main findings of the interventions carried out.

Methodologies and Technologies

A methodological challenge that emerged in the studies
was that teaching was virtualized without preparation,
leading to problems and gaps in access to the internet
network, computer devices, and technological knowl-
edge [21]. Another challenge was encouraging partici-
pation and addressing demotivation [22], leading to the
search for strategies for active participation and quality
learning [23], highlighting the development of cumula-
tive exams via technology combined with asynchronous
activities such as video review and forums [24], collabo-
rative presentations and digital whiteboards [25], or vide-
oconferencing tools [26]. Classes were virtualized using
programs to prepare presentations such as PowerPoint or
Canvas, making them more engaging. In videoconferenc-
ing options, Zoom and Google Meet complemented with
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LMS (learning management system), such as Moodle,
Backboard, or Google Classroom, stand out, as well as
the use of Teams as a hybrid between both options. Zoom
is the predominant platform due to its ease of use and
intuitive interface [7]. The use of LMS provides an asyn-
chronous meeting point that facilitates the transmission of
information, collaboration, and interaction [27]. For syn-
chronous classes, they were conducted through platforms
that allowed videoconferencing, with Zoom standing out
for its intuitive interface, versatility, enabling class record-
ing, small group sessions, scheduling activities, and easy
access from any email account, among other features not
available when using other platforms such as Google Meet
or Teams. These latest platforms were dependent on emails
belonging to free or institutional accounts, but under the
wing of their companies. However, the contribution made
by Google Meet, by making all its functions and associated
applications freely available during the pandemic, facili-
tated teaching without the need to download additional
programs, and with just two clicks, one could join a video
call or videoconference [28]. This facilitated inclusion and
access when transitioning to more robust, paid, and spe-
cialized platforms like Zoom, except for the clinic [7, 29].

The clinical simulation was digitalized with the emer-
gence of software and hardware for replicating certain
actions that were previously developed in person [30]. One
notable instance is the UK’s utilization of CAPSULE (Clini-
cal and Professional Studies Unique Learning Environment)
as a digital learning tool featuring case-based scenarios and
multiple-choice questions. This platform facilitated the com-
prehensive coverage of all undergraduate medical special-
ties, supported by a pan-specialty editorial board, since May
2020. With over 41,000 health students and 3200 registered
professors as users, it standardized basic knowledge educa-
tion across various health schools in the UK. This initiative
directly addressed geographic barriers to knowledge access
for UK nursing students. Importantly, the effectiveness of
such platforms hinges not only on the fidelity of simulation
but also on teacher guidance, clinical guidelines, and check-
lists for assessment [31]. Collaborative experiences yield
even better results [32].

As for improvements in access, these were addressed
through the provision of devices such as computers or tab-
lets, as well as Internet access accounts, expanding access
for students with financial constraints, from government
policies or higher education institutions [33]. However,
in some areas where this measure was insufficient due to
distance, geographical dispersion, and weather conditions,
classes were adapted by recording sessions so that students
could access the content asynchronously.

Contributions and/or Achievements of Pedagogical
Strategies with Technology

Of the studies reviewed, 62% mention an improvement in
results and 38% refer to the contribution of technologies,
highlighting online clinical simulation and virtual classes.
However, one study indicates that there are no improvements
and mentions that virtualization makes it possible to achieve
the expected results, especially in students in their final year
of the program where activities are mainly practical.

In general, the articles communicate positive results in vir-
tual class methodologies, due to the flexibility, the combina-
tion of synchronous and asynchronous classes, and the devel-
opment of digital skills, among others [34]. An example of
this, when discussing online clinical simulation proposals via
programs and platforms, as well as telenursing via videocon-
ference, a notable aspect is the emphasis on patient protection
in the practical realm, given its virtual nature [35], and not the
feasibility of using virtual platforms for teaching. However,
it’s worth noting that online clinical simulation programs do
not substitute for the crucial mediating role of the overseeing
teacher [36]. Despite this, the measures taken to address the
lack of access to clinical practices, crucial in the curriculum
of students in the healthcare field, were extensively tackled
with the use of virtual clinical simulation, which allowed stu-
dents to prepare prior to entering hospital internships. Unfor-
tunately, most of the discipline’s procedures cannot be virtu-
alized, posing a challenge for future students. For example,
strategies had to be employed for the development of practical
skills, such as providing kits with supplies and phantoms so
that they could practice from their homes [37].

As the pandemic progressed, there was a gradual reopen-
ing of higher education institutions’ infrastructure with sani-
tary precautions in place, prioritizing only practical activi-
ties and internships [38]. To ensure the health and safety of
students and teachers, measures were implemented for the
development of practical activities, such as reducing teach-
ing time for practical activities (by implementing protocols
for ventilation of physical spaces) and enforcing maximum
occupancy limits per classroom (without physical contact
and maintaining preventive distancing), all supported by
virtual theoretical classes [39].

Disadvantages and/or Difficulties
of the Pedagogical Strategy with Technology

The difficulties described in the articles reviewed are associ-
ated with problems of connectivity and access to technology,
with a greater gap in developing countries because these new
teaching methodologies imply higher costs than in-person
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methodologies [26]. Virtualization became a challenge for
teachers who had to quickly update and adapt their courses
[2]. The primary challenge that significantly impacted stu-
dents was the inability to access practical content in the tra-
ditional manner, both in in-person clinical simulation and
clinical practices, due to the constraints imposed by COVID-
19, particularly affecting students in their final years of the
program [40]. Likewise, they also recognize the lack of face-
to-face contact [41], as well as the need to address the gaps
caused by the lack of praxis [42]. In the case of face-to-face
contact, social and physical isolation increased levels of anx-
iety, stress, feelings of loneliness, fear of contagion for one-
self or one’s family, depression, sadness, vulnerability, and
feelings of helplessness among nursing students [43]. Addi-
tionally, interruptions due to waves of COVID-19 contagion
disrupted the learning processes of infected students and
due to the symptoms of the disease. Moreover, the lack of
practical experience resulted in the need for post-pandemic
leveling practices in pre-clinical internship institutions or
consecutive subjects within the curriculum of the nursing
degree [44]. This point gains relevance when the nursing
profession emphasizes the professional-patient relationship
as a key aspect for graduating students [45].

Another important aspect was reported by Franco-Coffré
et al. [46] who acknowledges the effectiveness of virtualiza-
tion; however, it underscores that without addressing the
social and economic disparities among teachers and stu-
dents, as well as issues with technology access, the process
cannot yield positive results. This sentiment is echoed in
the analysis by Brown et al. [47], which suggests that higher
education institutions, while focused on ensuring continuity
in the training process, failed to adequately address associ-
ated challenges such as economic disparities and deficien-
cies in technology access and digital literacy, which in turn
impact the teaching-learning process. It is important to note
that while the objectives of the teaching-learning process
were increasingly addressed during the development of the
pandemic, the social and economic reality of the students
was indeed a determining factor in acquiring the technical
knowledge for the use of educational technology [48]. Fac-
tors such as the technology available in homes, often shared
with other family members, as well as infrastructure condi-
tions, living arrangements, and caregiving roles in house-
holds, directly influenced the adaptation and learning curve
of technological and disciplinary knowledge among nursing
students [49]. For this, it is imperative to consider the obsta-
cles related to technology access and connectivity, which are
particularly pronounced in developing countries [26]. The
most critical case was that of nursing educators belonging
to the “Generation X” (born between 1965 and 1981), con-
sidered “Internet immigrants,” who exhibited the most pro-
nounced literacy gaps and the slowest learning curve in ICT
[50]. In parallel, there was evidence of low digital literacy
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in ICT among the “Generation Z (Gen Z)” considered “digi-
tal natives” (born between 1995 and 2012), although they
simultaneously showed great adaptability in using a variety
of digital technologies effectively and critically for virtual
education [50]. Therefore, one of the greatest challenges
facing online nursing education is overcoming the digital
divide between Generation X and Generation Z [50]. To
address this need, both the teaching staff and students were
trained in the use of technologies, simultaneously learning
from any mistakes made, thus making the teaching-learning
process increasingly user-friendly, which in turn generated
greater motivation.

Main Findings of the Interventions and Perspectives

The articles reviewed integrate new methodologies and tools
to virtualize teaching, such as videoconference options that
enable theoretical classes and virtual clinical simulation
platforms that provide the opportunity to recreate clinical
practice environments [48]. This study’s findings revealed
that virtualization should be planned, teacher training and
communication with students should be improved, and a
model should be designed to guide the planning and devel-
opment of online learning [2]. Recent experience has shown
the importance of encouraging student participation in
classes and in their training process [51].

It is important to highlight nursing students, while they
were able to continue their educational process; the lack of
access to in-person clinical practices and clinical simulation
was notable in clinical settings, resulting in students being less
prepared and more insecure. During clinical practices con-
ducted amid the pandemic, they expressed overall satisfaction
with the support from their universities and healthcare teams
in hospital settings. However, despite these positive efforts,
they reported experiencing confusion, including practical
concerns, diminished learning opportunities, and fundamental
doubts about their professional calling [52]. Despite this, they
were able to respond to and pass the subjects specific to the
discipline, as described in the study by Venise et al., where it
is highlighted that students reported being effectively prepared
for clinical practice through online learning and their qual-
ity of life improved as students achieved academic success
and developed self-efficacy to become nurses [53]. Likewise,
some were able to navigate by adapting and modifying their
mental perspective or environment (work/school schedules),
while others experienced disruptions in their planned aca-
demic performance and/or progression [54]. Besides, in a
study conducted in Chile, it is highlighted that the perceptions
of nursing students regarding learning and their quality of life
during the COVID-19 pandemic were influenced by political,
health, academic, and social factors [55].

During the global pandemic, there was an increase in
demand for entry into the nursing profession, where there



Medical Science Educator

was also observed an increase in deferments, requests for
freezing, and dropout rates. One out of every three nursing
students in the UK has not completed their degree programs
within 3 years, and in Australia, the reported annual dropout
rate was 17% [56]. In the United States, it was reported that
31.5% of the 168 students who participated in clinical rota-
tions during the spring and early summer semesters were
forced to suspend them due to pandemic-related restrictions
for students at clinical sites, affecting progress in the career
program [57]. Another study highlights that the COVID-
19 pandemic had a negative impact on nursing students’
approval grades compared to the pre-pandemic period [58].
Despite the multiple challenges faced by most students dur-
ing the pandemic, many of them were able to adapt and suc-
cessfully complete their undergraduate studies. Finally, it is
important to mention that the pandemic-related restrictions
provided new learning opportunities, such as the flexibility
offered by distance learning classes and the development of
digital skills, and revealed the fundamental role of academia
in providing psychological and technological support to
undergraduate nursing students during the health crisis [59].

Conclusions

The most utilized methodologies in higher education for
nursing students included (i) synchronous and asynchronous
virtual classes via platforms like Zoom or Google Meet, (ii)
online clinical simulation through specialized platforms such
as Vsim, and (iii) telenursing with standardized patients.

Among the introduced methodological strategies, classes
associated with the discipline yielded better results when
conducted synchronously, as it allowed students to address
doubts immediately. Furthermore, recording and uploading
classes onto various platforms like Moodle, uCampus, and
Edmodo, among others, were adopted, turning them into
study materials and providing access to information for stu-
dents facing connectivity issues.

The virtualization of clinical simulation was a significant
contribution facilitated by the introduction of technologies,
largely compensating for the lack of access to clinical prac-
tices. Additionally, simulated patient care allowed students
to develop and enhance soft skills inherent to nursing care,
such as patient interaction.

The primary difficulties arising from the integration of
technologies are related to Internet access, which must be
considered when planning the methodological strategy. Edu-
cators should be prepared to address potential challenges,
offering alternatives for students who may face connectiv-
ity issues due to various circumstances. However, distance
teaching methodologies cannot fully replace in-person clini-
cal practices. This is because the therapeutic relationship and

the application of discipline-specific procedures can only be
fully learned by students through direct patient care. This
disadvantage poses a challenge, but one that can be mitigated
to a large extent through the use of virtual clinical simulation
and simulated patient care. Ultimately, these methods can
help students complete their professional training success-
fully when they gain access to in-person clinical practices.
Finally, in the medium and long time, advancements in arti-
ficial intelligence (AI) and education-related platforms could
enhance the learning experience for students. For instance,
this could be applied to improving the interface of nursing
education platforms by simulating a virtual user (healthcare
students) through holographic designs or 3D glasses + Al,
with different cases preloaded with multiple-choice responses.
However, there will still be gaps in technology access and
generational knowledge between faculty and students.
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