
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Nurse Education in Practice 50 (2021) 102967

Available online 7 January 2021
1471-5953/© 2021 Elsevier Ltd. All rights reserved.

Development and Innovation 

Curricular uptake of virtual gaming simulation in nursing education 

Margaret Verkuyl a,*, Jennifer L. Lapum b, Oona St-Amant b, Michelle Hughes a, 
Daria Romaniuk b 

a School of Community and Health Studies, Centennial College, P.O. Box 631 Station A, Toronto, ON, Canada, M1K 5E9 
b Daphne Cockwell School of Nursing Ryerson University 350 Victoria St, Toronto, ON, Canada, M5B 2K3   

A R T I C L E  I N F O   

Keywords: 
Virtual simulation 
Nursing 
Education 

A B S T R A C T   

In nursing education, virtual simulations are used to augment in-person simulation and prepare and supplement 
students for clinical placements. More recently, as a result of the COVID-19 pandemic, virtual simulations are 
being used to replace clinical hours. Many virtual simulations require the user to make decisions that affect the 
outcome of the simulated experience. In this article, we provide a historical account of the virtual gaming 
simulations that members of our team developed and the processes that led to successful uptake into curriculum. 
In addition, we share lessons learned from our experiences in terms of maximizing curricular uptake. We found 
engagement of the teaching team is essential when using VGS in a course. In addition, when using VGS, it is 
important to follow the process of prebrief, enactment, debrief and evaluation. Educators can build on and grow 
from our lessons learned so that the path to embedding virtual gaming simulation in curriculum becomes clear.   

1. Introduction 

Simulation is an integral part of nursing education. With the expo-
nential growth of technology-enabled platforms simulations shifted to 
the virtual world. Virtual simulation refers to simulations that students 
interact within an online format or on a computerized device (Cant 
et al., 2019). More recently, the move for regulative bodies in nursing to 
count virtual experiences as clinical hours has led to a significant uptake 
in the use of virtual experiences. Although virtual simulation is rela-
tively new in nursing education, it has a long history in the fields of 
aviation and the military (Aebersold, 2016). Similar to nursing, these 
fields privilege safety as a core concept in professional development. In 
nursing, it is important to incorporate pedagogy that promotes patient 
safety. The nature of virtual simulation promotes psychological safety 
because it can be played individually at the learner’s pace (Lapum et al., 
2018b). and the decisions made in the game do not have a real-life 
impact (Verkuyl et al., 2017; Nelson, 2016). 

Virtual Simulation is used in healthcare education and in the 
different levels of nursing education (Duff et al., 2016). Systematic re-
views of healthcare students found using virtual simulation as effective 
or superior to in-person simulation or other teaching methods related to 
engagement, safety, convenience, clinical reasoning, procedural skill 
and team skills (Duff et al., 2016; Foronda et al., 2020; Kononowicz 
et al., 2019). Foronda et al.‘s (2020) systematic review concluded that 

virtual simulation is an effective pedagogy in nursing education. 
In this article, we define virtual gaming simulation (VGS) using the 

terms fidelity, immersion, and patient (Cant et al., 2019) Our virtual 
simulation is a high fidelity, 2D immersive simulation using videos of 
simulated patients (played by actors) in which the user can make clinical 
decisions for learning in healthcare. VGS integrate gaming theory with 
computerized simulations re-enacting a clinical scenario (Verkuyl et al., 
2017). Embedded gaming elements challenge the user to make decisions 
that affect the outcome of the simulated experience without actual 
consequences to the player or a real-life patient. Unlike in-person sim-
ulations limited by the need for ongoing physical and human resources, 
virtual simulations allow the user to repeatedly trial their 
decision-making in a safe learning environment while receiving feed-
back. Similar to other forms of simulation, researchers have found that 
VGS engage students while providing opportunities for knowledge 
application and the promotion of self-efficacy and reflection (Verkuyl 
et al., 2017; Verkuyl and Mastrilli, 2017). 

There is literature related to developing virtual simulations (Rim and 
Shin, 2021; Verkuyl et al., 2019a); however, there is limited information 
on how to implement VGS in curriculum. This paper addresses how our 
team became involved in VGS development and the processes that 
facilitated successful curricular uptake. Lessons learned from our expe-
riences can be used as a guide for educators to create sustainable pro-
grams that foster active learning. In addition, future VGS development, 
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research studies and curriculum uptake are discussed. 

2. Development of a VGS 

The design of VGS is informed by a branching scenario approach 
which involves an unfolding storyline based on the learner’s clinical 
decision-making and by simulation design principles (INACSL Standards 
Committee, 2016; Verkuyl et al., 2019b). The user is presented with 
realistic film clips of nurse-client scenarios followed by options on how 
to proceed (Lapum et al., 2018a; Verkuyl et al., 2017). This branching 
scenario approach allows students to choose an option while experi-
encing the hypothetical consequences of their clinical judgment (Lapum 
et al., 2018b). When the user chooses the incorrect answer, they view 
the consequence of their action before receiving feedback related to 
clinical competencies and standards of care; after this they are redir-
ected to choose another answer. When the user chooses the correct 
answer, the simulation continues. Users receive a summary report at the 
end outlining each of their decisions. Students can replay the VGS and 
thus, repeat the simulation as many times as they choose. 

Members of our team began creating VGS in 2013 in order to provide 
a safe environment for nursing students to practice clinical decision 
making and augment clinical practice experiences. The created games 
provide experiences in clinical areas such as pediatrics, mental health, 
maternal health, and emergency, which is freely accessible at: https://de 
.ryerson.ca/games/nursing/hospital/. The VGS learning outcomes are 
related to clinical practice and general in nature so that they are 
applicable to nursing students, practicing nurses and other healthcare 
professionals. Each VGS takes up to an hour to play. These VGS have 
been integrated into the curriculum at our educational institutions, 
internationally, and in practice for continuing competence. Over the last 
few years, we have worked to expand expertise and capacity to create 
these VGS by expanding our design team and sharing knowledge in peer- 
reviewed journals, book chapters, workshops, and conferences (Lapum 
et al., 2018b; Verkuyl et al., 2017; Verkuyl et al., 2019b). 

The VGS provides students with experiences in specialty clinical 
areas with limited placement availability, such as pediatrics, mental 
health, and maternal health, where the availability of sufficient place-
ments has proven limited in Canada (Canadian Association of Schools of 
Nursing, 2010). Placement availability has been limited even further 
with the COVID-19 pandemic. Faced with this challenge, educators have 
turned to virtual simulation to supplement clinical placements. While 
high quality VGS are expensive to produce, the number of times they can 
be used by students across years and programs is unlimited, thus miti-
gating some costs (Lapum et al., 2018b). In a cost utility ratio, virtual 
simulation was found to be one third of the cost of manikin-based 
simulation and there was no significant difference in learning (Haerl-
ing, 2018). Additionally, our VGS are open resources that educators and 
students can access for free. The games have been played over 600,000 
times across 25 counties: these numbers continue to grow. 

3. Curricular uptake of VGS 

Educators play a vital role in both curricular uptake of VGS by 
advancing change in policies and faculty development (Dhilla, 2017). In 
an integrative review, Dhilla found that educators felt vulnerable when 
considering online learning environments because they were required to 
amend their pedagogical approach, without a clear path to ensure suc-
cessful uptake. However, many educators recognize that the learning 
environment is changing, with today’s digital savvy learners. At this 
juncture, it is important to support educators in the development and 
implementation of VGS by sharing experiences related to successful 
uptake in curriculum. 

VGS are designed to facilitate students’ application of learned con-
cepts in a realistic scenario. In healthcare education, VGS is often used to 
practice clinical decision-making (Duff et al., 2016). With this in mind, 
VGS should reinforce specific learning outcomes of a course. 

Incorporating course specific VGS can improve student learning out-
comes by helping students to develop a deep interest in the educational 
content (Wronowski, 2019). Game developers can refer to the specific 
course learning outcomes where the VGS will be integrated. However, to 
enhance curricular uptake outside of one’s own course, it is important to 
consider learning outcomes that are common across nursing programs. 
Additionally, game developers can tailor learning outcomes to standards 
of practice and entry-to-practice competencies. When appropriate VGS 
learning outcomes are identified, educators then need to consider the 
content as it relates to the level of learner, and their personal experience 
using VGS within their course (Verkuyl et al., 2020a). 

There are a number of teaching strategies for use of VGS in curric-
ulum. One common strategy is to assign the VGS as an individual activity 
which students complete on their own at their convenience within a 
specified time frame. With this approach, students can make mistakes 
without encountering embarrassment among their peers and assess their 
personal decision-making abilities. Another strategy is to work through 
the VGS in a small student group either in-person or through web- 
conferencing. With each decision point, the group discussion can 
enhance learning, develop team decision making skills, and support 
conflict management. A third strategy, is to play the VGS as a large 
group activity. The group could make decisions by audience polling or 
group discussion. Differing views can promote student discussions on 
the various points of view for a decision creating an engaging and 
stimulating learning environment (Tosterud et al., 2014; Verkuyl et al., 
2020a). 

The prebrief is a dedicated time set aside before the VGS occurs. The 
educator introduces the VGS while setting the tone, articulating expec-
tations, sharing goals, providing an orientation to the VGS environment, 
and clarifying evaluations (Bryant et al., 2019). The prebrief also re-
assures the user of the opportunity to discuss the scenario with faculty 
and their peers. Tyerman et al. (2018) found that an effective prebrief, 
tailored to the simulation and learner, resulted in positive learner 
satisfaction and learning outcomes. The prebrief should be tailored to 
include explanation of the virtual format, game expectations and deci-
sion making, required technology, and technological support. It is 
crucial to ensure technical glitches do not overshadow the VGS experi-
ence, as students indicated they learned less when they encounter 
technological challenges (Anderson et al., 2013; Verkuyl and Mastrilli, 
2017). These challenges can be averted when faculty are familiar with 
VGS and technological support is available. It is particularly important 
to communicate if and how the VGS will be evaluated. One recom-
mendation is to assign a participation mark or a graded reflective ac-
tivity rather than grading based on the student’s performance in the VGS 
(Verkuyl et al., 2020a). This recommendation supports experiential 
pedagogy that preserves the integrity of the VGS as ‘game’ and not a test, 
which allows the students to make mistakes, as well as learn from the 
VGS experience. 

Debriefing is widely known to optimize learning and support stu-
dents to reflect on their simulation experiences (Fey et al., 2014). There 
are a number of different formats for educators to consider when 
deciding on a debriefing format. The facilitated in-person group debrief 
is most commonly used with in-person simulation. However, a similar 
group debrief can be achieved through web conferencing platforms, 
which can be particularly useful with virtual simulations (Verkuyl et al., 
2020b; Gordon, 2017). Other formats being explored include 
self-debrief, asynchronous online discussions, and a combination of self 
plus group debrief (Verkuyl et al., 2020b). Lapum et al. (2018a) defines 
a self-debrief as “an individual, written activity in which a series of 
questions (designed based on a theoretical debriefing framework) 
facilitate learners’ reflection on a simulation” (p.1). When deciding on 
which format to use, educators must consider how the VGS will be 
played, the level of the learner, the content, and the learning outcomes. 

In the virtual environment, data collected and analyzed through 
learning analytics can provide insight into the user’s interactions with 
the game so that the learning experience can be improved 
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(Alonso-Fernández et al., 2019). The data and trends offered through 
analytics allow educators to assess user uptake and provide insight into 
common errors and learning gaps. The results can be used to provide 
specific education to the learners allowing for targeted teaching. It is 
important for educators to understand what learning analytics are 
available with the VGS, as well as which analytics are important for their 
learners and how best to integrate the data to augment learning. In our 
VGS, the students receive an individualized summary report sheet at the 
end of the game which identifies each decision made, right or wrong. 

Researching and evaluating the user’s experience and the learning 
outcomes of VGS is an important assessment mechanism. The results can 
be used to support the use of VGS learning, identify learning needs, and 
offer rationale for embedding VGS experiences in curriculum. The 
evaluation can be shared with peers to inspire usage and with admin-
istrators to validate using VGS. Completing a cost analysis helps to 
determine if the simulation is financially effective for meeting learning 
outcomes, and would provide educators with evidence-based rationales 
for the most effective ways to employ simulation pedagogy (Haerling, 
2018). 

4. Embedding VGS into curriculum 

Choosing which VGS to embed in a course is determined by a number 
of factors such as learning outcomes, finances, faculty expertise, avail-
able resources, and the current healthcare environment. Once a VGS is 
chosen, educators must determine the most effective process for 
including it in their curriculum. This can be challenging since there are 
no clear guidelines. In addition, faculty development opportunities 
addressing these challenges are limited, but slowly expanding. To 
address these challenges, we suggest educators share their experiences 
and program and curricular leaders support champions of VGS and the 
curricular uptake of VGS. 

As an example, a VGS created by members of our team, was taken up 
in a year one didactic health assessment course that has over 550 
nursing students enrolled across three institutional sites. The syllabus, 
weekly outline and evaluations are consistent across all three sites. We 
approached the health assessment teaching team, consisting of eleven 
instructors, to review the newly developed VGS and consider embedding 
it in the course. Some of us were part of this teaching team, which 
enhanced interest in the process. The VGS learning objectives aligned 
with the course content, but the team had to reach a consensus about 
revising the course learning activities so it would be included. Following 
review and discussion, there was support to trial the game for one year. 
In addition, a small faculty team derived from the health assessment 
course conducted a study exploring students’ perception of their expe-
rience of the game. 

Two of the authors of this article were involved in the creation of the 
first two VGS. All of the authors of this article became VGS champions by 
embedding VGS into curriculum, researching the outcomes, and 
creating new VGS to support additional courses. In addition to obtaining 
early buy-in from the course teaching team, we considered how best to 
support the educators with the uptake of this VGS in the health assess-
ment course. Using new technology in courses can sometimes cause 
apprehension because of its novelty and educators’ lack of familiarity. 
We mitigated this concern by having a support person available to 
address any technological challenges throughout the process. The sup-
port person was on the development team and had the ability to connect 
with the web designer to address challenges promptly. At the faculty 
team meetings, we discussed the learning outcomes of the VGS, ratio-
nales for use, how to use it, and relevant technology issues. In our dis-
cussions, we highlighted that when faculty are excited about a specific 
learning experience, students are positively influenced. Before providing 
the link to students, we encouraged instructors to work through all 
branches of the scenario including correct and incorrect options, and 
review all of the rationales. It is important for educators to be intimately 
familiar with the possible learning experiences so that they can support 

students. 
The VGS link was made available to students on their course learning 

management system and the VGS was referred to in the weekly outline 
and weekly PowerPoint. The VGS was to be completed after the content 
had been taught in class. During the prebrief, instructors provided an 
overview of the instructions to students, introduced them to the plat-
form, discussed the learning outcomes, informed them of grading, 
announced the due date, and provided information on technological 
support. This process was important because students played the VGS 
individually in replacement of a class lecture. We assigned the VGS as an 
individual assignment so students made their own decisions without 
being influenced by others, allowing them to reflect on their choices, 
and identify personal knowledge gaps. Once the students had finished 
the VGS, we recommended they immediately complete their self debrief 
(a series of questions based on a theoretical debriefing framework) while 
referring to their individualized summary report of their decisions. We 
required that students complete the game by a specific date and send 
their individualized VGS summary report and completed self-debrief to 
their instructor; failure to do so resulted in a 1% deduction from their 
final grade. Then, within one to two weeks students participated in a 
facilitated, large class (30 students) debrief session conducted by fac-
ulty, which research supports as an effective form of debriefing (Verkuyl 
et al., 2019a, 2020b). 

Along each step of our journey, we conducted research to explore the 
experience. We completed a usability study with nursing faculty and 
students to assess ease of use and perceived usefulness of the VGS before 
integrating it into curriculum (Verkuyl et al., 2018). The results were 
used to refine this VGS, inform future VGS, and mitigate technological 
issues for players. Ease of use and perceived usefulness by users are 
components which enhance curricular uptake since in our nursing pro-
gram we had over 550 students playing the VGS over a one-week period. 
Afterwards, we studied the user experience by conducting studies on 
how best to embed the VGS in curriculum to optimize learning. 

Research results (Verkuyl et al., 2017), students’ positive feedback 
and their desire for other VGS experiences increased the teaching team’s 
resolve to embed more VGS in the curriculum. It also increased the 
momentum for some of the team members to be involved in creating 
more VGS. Sharing a trailer of the VGS (see https://www.youtube. 
com/watch?v=oMk7Fyqqm3o) and discussing successful outcomes 
with colleagues at a professional development day heightened the 
enthusiasm for using VGS in other courses. 

4.1. Lessons learned 

For many educators, the use of technology-enabled learning activ-
ities like VGS may be out of their comfort zone resulting in reluctance to 
incorporate them in curriculum. However, as instructors we are called to 
regularly evaluate our teaching practices and consider more effective 
ways for students to learn. We have learned that with education and 
support, nurse educators can successfully engage in the use of 
technology-informed pedagogy. 

To support curricular uptake of VGS, it is important to engage 
teaching teams early in the process. Engagement of the teaching team 
facilitates their connection to the VGS and makes them champions of its 
uptake. Seeking feedback from teaching teams and other educators on a 
newly created VGS through a usability study or anecdotally, facilitates 
improvements that enhance the faculty and student experience. 

At this point we have given participation marks and have not graded 
the students’ VGS performance or their self-debrief. It is our belief that 
the experiential nature of VGS provides opportunities for students to 
learn as much from choosing the incorrect answer as the correct answer. 
Grading the VGS may motivate students to get the highest score but limit 
their willingness to try different options and learn from their mistakes. 
As such, evaluating students’ success based on their VGS score may 
undermine the general philosophy and theory underpinning the use of 
games. 
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The first year we introduced the VGS we did not require the students 
to do a debrief because we felt they had sufficient feedback throughout 
the game and in their summary report. However, our first study of stu-
dents’ VGS experiences suggested otherwise. We observed that students 
who participated in the focus group used it as a form of debrief; they not 
only talked about their VGS experience, but also indicated that they 
wanted to reflect on their experience once it was over (Verkuyl et al., 
2017). Our challenge was to determine how to offer an effective debrief 
when the students play the VGS at their convenience. After a series of 
studies, we determined our solution: a two-step debriefing process 
(Verkuyl et al., 2020b). After playing the VGS, we now have students 
complete an immediate written, self-debrief, and then within two weeks, 
they participate in a large group debrief. During the group debrief, they 
are instructed to refer to their summary report and completed 
self-debrief. The questions asked in the group debrief are the same as the 
questions on the self-debrief. This combination of debriefing provides 
the opportunity for students to reflect on their experience individually, 
ponder the experience over a short period of time, and then participate 
in a larger group discussion and be exposed to other perspectives. 

Another lesson we learned was the importance of evaluation during 
each step of our journey. The results of one of our focus group studies 
indicated that students appreciated the VGS experience, were engaged 
in the experience, learned from playing the game, and wanted more VGS 
experiences (Verkuyl et al., 2017). The exploratory and outcomes-based 
research into the students’ experience provided support for curricular 
uptake of VGS (Verkuyl et al., 2017). Anecdotally, students shared with 
their instructors how much they appreciated and learned from the 
experience spurring us to continue using the VGS. 

4.2. Future directions 

We continue to obtain funding to create more VGS so that additional 
clinical areas can be represented. Recently, one of our institutions 
received a large donation to fund simulation and some of us have 
become members of the steering committee to oversee the creation of 
seven more VGS. As part of this initiative, one of our goals is to expand 
the cadre of educators who have expertise in VGS. We were encouraged 
by the desire of a wide range of educators who voiced interest in being 
involved. So, what started as three educators in our collaborative pro-
gram involved in the creation of VGS has grown to over 30. The for-
mation of this steering committee has increased the organization of our 
development process so that documents, terms of reference, advisory 
groups, and processes are clearly defined and reproducible. It has also 
allowed for strategic direction in the creation of VGS. Recently we have 
increased the involvement of students in the VGS development. In 
addition to being involved in designing the scenarios, students review 
the games and act in them. We believe having both educators and stu-
dents involved in the VGS development will increase the VGS uptake and 
applicability. 

An existing gap is that educators are left to experiment and adapt in- 
person simulation best practices to virtual experience. But research 
related to using virtual experiences in nursing have increased expo-
nentially and will pave a way for best practice guidelines. At this junc-
ture, there is a need to develop workshops, faculty guides and study 
outcomes to provide approaches to designing and implementing virtual 
experiences. 

There are two reasons to collect analytics: to understand student 
learning and to inform the gaming design process (Fernández, 2016). To 
really understand the analytics, we need to consider the reason to begin 
collecting data. We know our games are played internationally by tens of 
thousands of users. A game can be played by an individual, small or large 
groups so the number of plays does not precisely reflect the number of 
users. We believe the games are played because of their high quality, but 
also because of their open access availability, which has no log in. As a 
result, we do not know the players’ disciplines, year of nursing, de-
mographics, or how the VGS was used. This information could increase 

our understanding about the VGS end user of the game. At this time, we 
are considering what data to collect, and how to best understand and use 
the data so we can make revisions to a VGS or to inform future VGS. 

We have found evaluation of the experience to be key in promoting 
the VGS among our team and to educators internationally. However, 
there are still unknowns regarding how to evaluate VGS effectiveness 
related to knowledge retention, clinical decision-making, and clinical 
practice. We call on the simulation community to engage in research to 
advance our understanding because there are no studies to indicate that 
students’ clinical practice improves due to their use of VGS and how they 
can potentially replace or augment clinical hours. 

5. Conclusion 

There is an unprecedented surge of curricular uptake of VGS in 
nursing education. Because of its relative unfamiliarity, it is important 
that educators share their road map to embedding VGS in curriculum 
including both positive and challenging experiences. Our aim is for other 
educators to use and build on our lessons learned so together we can 
navigate the unchartered waters of using VGS. 
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