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Abstract
Objective The purpose of this study is to design and implement a virtual escape room game using the Zoom video confer-
encing platform to enhance third professional doctor of pharmacy students’ knowledge of self-management of sexual health 
and pregnancy prevention and to assess student’s perception of the activity.
Methods Students were divided into five pre-assigned breakout rooms of five to six students each using the Zoom video 
conferencing platform, following the conclusion of the self-care sexual health and pregnancy prevention lecture. Once in 
the breakout room, students worked as a group to complete seven activities to gain access to a code needed to “escape the 
room.” At the completion of the activity, students were asked to fill out a perceptions survey.
Results Twenty-six students participated in the virtual escape room activity, with all students completing the activity within 
the allotted time. Overall, students expressed positive attitudes toward the escape room activity, reporting it helped them 
check their knowledge of the subject, remain motivated, and connect with their classmates.
Conclusions Overall, the virtual escape room had a positive impact on student learning and application of subject material.
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Introduction

Gamification, a term coined in 2003 by Nick Pelling, refers 
to “the application of typical elements of game playing (such 
as point scoring and competition) to other areas of activity.” 
[1] Since then, the term has been employed in many differ-
ent facets of life including business, company training, and, 
more recently, education. Various colleges of pharmacy have 
been implementing game-based teaching into their curricu-
lum with recent publications on the use of escape rooms in 
pharmacy curricula [3–9]. Marc Prensky in his book Don’t 
bother me Mom, I’m learning!” states students in our col-
leges today are digital natives and grew up using games and 

simulation. He further mentions the constant communication 
between students and the need for instant gratification and 
reward. As demonstrated by Prensky, students today desire a 
multifaceted classroom experience and learn better through 
content that is animated and interactive [2]. A multinational 
systematic review of healthcare professions found that sat-
isfaction rates were higher in the gamification groups com-
pared to traditional learning and digital education modality 
groups [10]. The 2013–2014 American Association of Col-
leges of Pharmacy (AACP) Academic Affairs Committee 
report also promotes designing and implementing serious 
games to prepare future pharmacists for practice [11].

Escape room gamification has gained significant attention 
in pharmacy education reinforcing topics covered in phar-
macology and pharmacotherapeutics. In fact, an in-person 
escape room focused on diabetes conducted at two separate 
colleges of pharmacy by Kavanaugh et al. showed a statisti-
cally significant gain in student knowledge and perceptions 
of the topic independent of baseline knowledge [6]. These 
activities are meant to promote teamwork by solving puzzles 
and detecting clues to escape a room. As a team, students 
are able to stimulate learning in an interactive and entertain-
ing environment. Educational escape room activities allow 
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students to have direct contact with one another, enhancing 
both cooperative and collaborative skills [7]. However, in 
an unprecedented era of physical distancing due to the coro-
navirus disease 2019 (COVID-19) pandemic, the majority 
of pharmacy education was done remotely via online vide-
oconferencing platforms in place of in-person activities. This 
proved to be a challenge for academics who needed to main-
tain the same level of student motivation, persistence, and 
retention as in-person education. A virtual peer group escape 
room activity would engage students in learning and develop 
skills related to teamwork, critical capacity, and commu-
nication [12]. Additionally the learning opportunity would 
foster constructive interactions leading to observations of 
each student’s leadership skills and styles [13]. There is 
a lack of data on increasing motivation, engagement, and 
interactions between students and the material itself when 
teaching online; however, as gamification has had success in 
the classroom, it is expected to also have a positive impact 
virtually as well.

This activity included designing and implementing a vir-
tual escape room game using the Zoom videoconferencing 
platform to enhance third professional doctor of pharmacy 
students’ knowledge of self-management of sexual health 
and pregnancy prevention. Following the activity, student 
satisfaction was assessed to gather feedback on the overall 
perception of escape room gamification on pharmacy educa-
tion and learning.

Methods

All students enrolled in the Self-Care in Community Prac-
tice elective course participated in the activity. The sample 
of students registered was those interested in furthering 
their knowledge, skills, and attitude for practice in the 
community setting and other outpatient settings. Due to 
the COVID-19 pandemic, the course was conducted via 
Zoom virtual telecommunications platform. Tradition-
ally, students would be provided a lecture on each unique 
self-care topic, followed by an active learning activity to 
review class material and apply what they learned. In lieu 
of a standard group activity, a virtual escape room activity 
was designed and administered during the allotted active 
learning time. The use of Google Slides and Google Forms 
was utilized to create the actual escape room as well as the 
individualized clues. A stock image of an outpatient phar-
macy was used as the background image, while images of 
various items including medications, posters, and smart 
graphics were pasted above the background to act as clues. 
Each item was hyperlinked with a unique Google Forms 
URL, which upon clicking, opened a clue for students to 
solve. Each clue could culminate in a number that had to 
be put in the correct order to unlock a door and “escape the 

room.” An unlimited time subscription to the Zoom virtual 
telecommunication platform was required to achieve this 
activity. The subscription was provided by Long Island 
University.

We designed the virtual escape room around the topic 
of sexual health and pregnancy. We chose to do the virtual 
escape room for the topic of sexual health as this may be a 
topic that is uncomfortable for some learners. We felt that 
an escape room may be a fun way to review this topic and 
increase student’s level of comfort with the topic. Students 
were provided with an in-depth lecture for an hour and a half 
immediately prior to the escape room activity. Following the 
conclusion of the lecture, students were divided into five 
pre-assigned breakout rooms, with approximately five to six 
students in each room. In order to incorporate layered learn-
ing, students completing their advanced pharmacy practice 
experience (APPE) were incorporated into the activity and 
acted as escape room guides. A minimum of 6 proctors were 
needed to help guide students during the activity. Prior to the 
launch of the activity, a 1-h training session was provided 
to both APPE students and faculty going over each part of 
the activity. During this training, practice game sessions 
were conducted to review the activity and troubleshoot any 
issues that may arise. A separate reference book was pro-
vided at the conclusion of this session. Each breakout room 
had either a faculty member or an APPE student who would 
aid students if they were stuck on a certain section or could 
not locate the next clue. This was done to mimic a real-
world escape room experience. Proctors were also there to 
ensure all students were participating in the activity and that 
groups were not guessing on multiple choice questions until 
they obtained the correct answer. If groups were guessing, 
the proctor would intervene and start a discussion to work 
through the problem. Approximately 20 h over a course of 
a week was required to create the activity and provide train-
ing to proctors.

Once in their individualized breakout room, students were 
provided with a URL to the escape room. One student leader 
from each breakout room was to open the link and share their 
screen with the group. Once the link was opened, a 60-min 
timer would activate, which notified students how long they 
had to complete the activity. Figure 1 displays the appear-
ance of the escape room activity. The student leader would 
control which problem-solving activity the group would 
attempt. There were a total of 7 activities which students 
were to solve to gain access to a piece of the escape room 
code. Table 1 demonstrates the task and skills demonstrated 
for each clue. Activities included a combination of multiple 
choice questions, short-answer fill-ins, and ordering ques-
tions. Figure 2 provides examples of these different types of 
clues. Once all 7 clues were completed, students were then 
tasked to click on the locked door and enter the number code 
in the correct order to “escape the room.”
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Once all students escaped the room or an hour of time 
had passed, each student was redirected back into the 
main Zoom room and a debriefing session of each of the 
activities began. Faculty was present at this time to answer 
questions students had regarding the topic or escape room 
activity. Students were then asked to complete a 9-question 
survey developed by faculty via the Qualtrics platform to 
measure overall perceptions of the gaming activity. The 
questions in the survey were used to evaluate student’s 
assessment of their own learning, attitude toward the learn-
ing activity, and team-based learning. The perception scale 
was a five-point Likert scale ranging from “1 = strongly 
disagree” to “5 = strongly agree.” Institutional review 
board approval had been obtained from Long Island Uni-
versity. Data was analyzed by calculating descriptive sta-
tistics. In addition, a one-sample t test was used to assess 
student satisfaction levels using GraphPad Prism Statistics 
software v9.1. Our hypothesis was that the mean response 
per question would be 3.0 (neither agree nor disagree), 
which was used as the control value in the one-sided t test.

Results

Twenty-six students participated in the virtual escape room 
activity, with all students completing the activity in the 
allotted time. On average, it took each group approximately 
45 min to “escape the room.” Based on the data collected 
immediately after the completion of the activity, students, 
on average, expressed satisfaction toward the virtual escape 
room activity. Specifically, they reported that the escape 
room activity format helped them check their knowledge 
of the subject (mean 4.62; standard deviation [SD] 0.79; 
p < 0.0001), remain motivated (mean 4.69; SD 0.72), and 

help them connect with their classmates to learn (mean 
4.41; SD 1.19). Additionally, students reported that their 
knowledge on the subject improved following the activity 
(mean 4.73; SD 0.65), with the majority of students stating 
they enjoyed the activity (mean 4.77; SD 0.64) and would 
recommend this activity to other pharmacy students (mean 
4.69; SD 0.79). Students also felt the hour time allotted 
to them was enough to successfully complete the activity 
(mean 4.85; SD 0.60). Table 2 outlines all survey questions 
and results.

Discussion

There are many published examples of educational games 
in pharmacy classroom education. However, to our knowl-
edge, there are no published reports of virtual gamification 
attempts done via a telecommunication platform in phar-
macy curricula. With the emergence of the novel COVID-
19 pandemic, pharmacy faculty have had to adapt to think 
of new and exciting methods of getting information across 
to students. With more students entering pharmacy school 
familiar with video games and game-based learning, gami-
fication serves as a unique benefit to the new generation of 
pharmacy students.

Students enrolled in our self-care course overall had 
positive perceptions of the escape room activity. Students 
felt the activity stimulated both self-learning and team-
work in an enjoyable learning environment. These results 
are similar to other published literature describing the 
use of escape room activities in the pharmacy curricu-
lum [3–9]. What differs from prior publications is that our 
study was done entirely remote using a telecommunication 
platform. Upon discussion with APPE students who acted 

Fig. 1  The appearance of the 
escape room activity

1161Medical Science Educator (2022) 32:1159–1164



1 3

as escape room guides during the activity, many felt the 
activity provided a unique way of learning new material 
and appreciated that the activity allowed them to become 
more involved in pharmacy academia.

In addition, virtual escape rooms have been trialed in 
other disciplines, including an emergency medicine resi-
dency program. Also challenged by distancing guidelines 
due to the COVID-19 pandemic, Cates et al. adapted an 
in-person escape room to a virtual format creating “Escape 
the Toxin: Online!” to test knowledge of toxicology in 
their residents. Similar to our format, Cates et al. used 
Google Forms and a Zoom platform. Overall, the majority 
of participants found the activity helpful [14].

One of the main limitations of this activity included 
that it was a small sample size. Although the perception 
of the activity was positive, it is only a small sample of 
26 students and may not be translated to other cohorts 
of PharmD students. A larger student cohort may require 
additional facilitators and resources to successful imple-
ment such an activity. In addition, this activity was con-
ducted in the spring semester of the third professional 
year. These students had completed the majority of their 
didactic curriculum and were relatively independent at the 
time of completing the activity. These results may not be 
translated to a cohort in early professional years, where 
they need more direction and guidance. Another consid-
eration includes that a grade was not associated with this 
activity, which may have contributed to the survey results 
and played a role with participation of all group members. 
Despite many colleges returning to in-person instruction, 
virtual gamification may open opportunities for at-home 
learning in unique situations, such as campus closures due 
to weather and natural disasters. In addition, it can be used 
as a tool for colleges of pharmacy that conduct classes on 
more than one campus simultaneously.

There may be resistance to the use of gamification tech-
niques with pharmacy educators who are not comfortable 
stepping out of their familiar teaching techniques. The 
incorporation of game-based learning into the pharmacy 
curriculum requires educators to advance their role and 
teaching methods beyond lecturing and computer-made slide 
presentations, which may be difficult. Sánchez-Mena and 
Martí-Parreño conducted a study of university professors 
and confirmed four major barriers to the implementation of 
gamification into their classroom: (a) lack of resources, (b) 
lack of interest, (c) subject fit, and (d) classroom dynamic 
[15]. To overcome these barriers, technology should be per-
ceived as a tool rather than a complex system [16]. Teach-
ing roles such as “motivator, integrator, debriefer, facilita-
tor, and designer” are used in education on a regular basis. 
With gamification, these roles combined with the benefits of 
digital media create a collaborative, creative, and powerful 
learning tool to vitalize pharmacy education.Ta
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Conclusion

This innovative virtual escape room appeared to have a 
positive impact on learning with the majority of students 
assisting them in applying their knowledge of the subject 
material. Additionally, this activity provided a resource for 
students to learn together as a group in a time of social dis-
tancing. Gamification activities over virtual communication 
platforms have created a new and unique way to stimulate 

student learning and can be used in a variety of pharmacy 
learning moving forward.
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Fig. 2  Examples of these different types of clues

Table 2  Post-activity survey 
questions and performance

Demonstrates minimum, maximum, mean, and standard deviation of each post-activity survey question

Question Minimum Maximum Mean SD

“Enough time was given to complete the activity” 2 5 4.85 0.6
“There was too much time for the activity” 1 5 3.12 1.05
“The activity format was appropriate to check my knowledge of 

the subject”
2 5 4.62 0.79

“I would recommend this activity to other pharmacy students” 2 5 4.69 0.77
“The activity was easy to navigate via Zoom” 2 5 4.5 0.97
“In general, I enjoyed this activity” 2 5 4.77 0.64
“The activity kept me motivated” 2 5 4.69 0.72
“I was able to connect with my classmates to learn” 1 5 4.41 1.19
“My knowledge on the subject has improved” 2 5 4.73 0.65
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