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OBJECTIVE: To implement and assess the impact of a

Vascular Surgery-themed Escape Room on medical stu-

dent motivation, satisfaction, and engagement in Can-

MEDS roles.

DESIGN: The authors designed an Escape Room combin-

ing Vascular Surgery objectives, knowledge-based prob-

lems and technical skills into Vascular Surgery-themed

stations. Groups of 3 to 4 medical students participated
in the activity. Data collected included time to escape,

CanMEDS roles covered during the activity, debriefing

interview session, and satisfaction survey.

SETTING: The Escape Room was installed at the Univer-

sity of Ottawa Skills and Simulation Centre at the Ottawa

Hospital, a tertiary care center.

PARTICIPANTS: Medical students in their preclerkship
years of study were invited to participate in the Escape

Room. In total, 13 medical students completed the expe-

rience, divided into 4 groups.

RESULTS: Thirteen medical students divided into 4

groups participated in the Escape Room. Two teams

used a collaborative strategy to complete the activity

and successfully escaped with an average time of 53.6

minutes, whereas only 1 of the 2 teams completing the

experience employing an individualistic strategy suc-

cessfully escaped. Following the experience, 83% of par-

ticipants stated that the experience motivated them to
prepare beforehand and believed that the experience

consolidated the knowledge that they had read. All the

participants also reported that the experience encour-

aged the use of the CanMEDS communicator and
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collaborator roles. As well, 76.9% of students mentioned

that they enjoyed the practical exercises incorporated

into the experience and 53.8% stated that they would

like to see the Escape Room format included in the medi-
cal curriculum.

CONCLUSIONS: By combining knowledge-based prob-

lems, key learning objectives, technical skills, and Can-

MEDS themes into the Escape Room, the authors have
developed a learning platform that may be more enjoy-

able and provide an adjunct to traditional didactic lec-

tures. ( J Surg Ed 76:134�139. � 2018 Association of

Program Directors in Surgery. Published by Elsevier Inc.

All rights reserved.)
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INTRODUCTION

Despite significant advances in medical education in the

past decade, didactic teaching remains a mainstay in

Canadian medical and surgical education. However,

many Canadian medical schools have implemented

active learning strategies such as case-based learning and

team-based learning to transform the learner from pas-

sive spectator to active participant. These methods have
been shown to have beneficial effects for students across

educational programs, with studies demonstrating

improved grade point averages,1 understanding of con-

cepts,2 increased positive student perception of learning

material,3 and decreased course drop-out rates4 com-

pared to students taught with traditional lecture-
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centered methods. Case-based learning, problem-based

learning, and surgical simulations have become accepted

components in medical education, and there has also

recently been validation for game-based learning, or
“gamification” of medical curriculum. Gamification

involves the integration of game components into previ-

ously nongame teaching contexts.5 The value of gamifi-

cation lies in its ability to engage and augment learning

in the modern adult student. The medical community

has largely embraced gamification as a complement to

both resident subspecialty and student education. For

instance, Thoracic Surgery residents in the United States
who engaged in technical and knowledge-based gami-

fied learning increased the use of their simulation train-

ing in order to compete against each other at a national

meeting.6 Similarly, medical students who were involved

in Jeopardy-style games compared to lectures on ectopic

pregnancy rated their enjoyment, information retention,

and faculty/student interactions higher than those

involved in a teaching lecture on the same topic.7

Escape rooms are interactive games in which players

are locked into a room and collaborate to solve a series

of riddles and puzzles in order to escape from the room

within a set time limit. Most escape rooms are purely

recreational; however, educational escape rooms are

becoming more popular with professional programs as a

means to engage students in their learning environment,

and encourage collaboration and social skill set develop-
ment. Extensive data have been published on the benefit

medical students obtain from active learning strategies,

including educational games. However, due to the

recent advent of escape rooms, there is a paucity of pub-

lished information on the value of such educational

games for medical and surgical education. Our study pro-

poses to fill this knowledge gap and assess the impact of

escape rooms on medical student learning, preparation,
retention, motivation, and overall experience satisfac-

tion. Ultimately, escape rooms could provide an exciting

and engaging addition to medical education programs.
MATERIALS ANDMETHODS

Approval for the study was obtained from the Ottawa
Hospital Research Ethics Board. The study design was a

prospective educational study. Thirteen medical stu-

dents in their preclerkship years at the University of

Ottawa were divided into 4 groups to complete the

Escape Room challenge. Participants were recruited via

e-mail sent to medical interest groups at the University

of Ottawa. The 13 participants who expressed interest

in participating were then sent details of their group
composition and schedule, as well as 6 New England

Journal of Medicine (NEJM) articles covering
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fundamental Vascular Surgery topics such as abdominal

aortic aneurysms, carotid stenosis, intermittent claudica-

tion, and acute limb ischemia. Students were instructed

to read through the material as preparation for the
Escape Room.

The Escape Room stations were designed to test basic

Vascular Surgery knowledge as well as technical skills such

as ultrasound imaging, embolectomy, and endovascular

wiremanipulation (Fig.). It was installed at the University of

Ottawa Simulation Centre using props, riddles, knowledge-

based puzzles and problems requiring application of man-

ual techniques to reinforce points read from the resource
NEJM articles and CanMEDS competencies defined by the

Royal College of Physicians and Surgeons of Canada. Partici-

pants were given 1 hour to complete the challenge, and

were initially introduced into the Escape Room concept

with a video that explained the scenario and the result that

they would have to obtain to complete the Escape Room.

The Escape Room itself was designed to resemble a clinic

and included different stations, each representing a patient
coming to the clinic and testing clinical knowledge or tech-

nical skills. Hidden objects and puzzles were also used to

emulate a traditional escape room design. Multiple choice

and fill-in-the blanks-based problems tested knowledge and

provided lock codes or further instructions to the partici-

pants when correctly answered. For example, participants

were at 1 point asked to fill in the blanks on a page with the

6 well-known symptoms of critical limb ischemia. When
appropriately filled, several highlighted letters provided the

code for a lock. A box secured with 6 locks was sitting on a

table in the center of the room and contained an aortic cross

clamp. Opening this master box with lock codes obtained

by finishing each challenge represented the successful com-

pletion of the experience. During the Escape Room experi-

ences, 2 organizers were able to observe the participants’

progress throughout the challenge behind a 1-way mirror
and recorded the time to completion, the number of hints

provided, and the team collaboration strategies used.

Following completion of the Escape Room, teams

were asked to participate in a 15-minute debrief session

during which they could ask questions about their expe-

rience and were asked to complete a survey assessing

for experience enjoyment and motivation for prepara-

tion (Table). A follow-up e-mail was sent 2 weeks follow-
ing the experience to assess for time spent reading and

the use of supplemental preparation material for the

Escape Room.
RESULTS

Thirteen medical students agreed to participate in the
experience. The majority of the respondents were in

their first year of medical study, and only 1 student
ry 2019 135



FIGURE. The Escape Room design and technical skills. (A) The Escape Room was set up to resemble a Vascular Surgery clinic at the University of Ottawa
Skills and Simulation Centre. (B) Student knowledge was tested after using ultrasound to measure the dimensions of an “abdominal aortic aneurysm” sus-
pended in the gelatin in the container on the right. (C) Students were asked to obtain keys using a wire to overcome obstacles in the endovascular board.
expressed having previous exposure to Vascular Sur-

gery. Following distribution of the preparation materials,

83% of students said that they felt motivated to study and

the average time students spent in reading the 6 assigned

NEJM articles was 83.5 minutes. The average number of
readings completed was 4 articles, although 2 students

reported having used supplementary material to prepare

for the experience in addition to the assigned material.

Three of the 4 groups successfully escaped from the

room by removing the aortic cross clamp from the

locked box within the 60 minutes designated for

the activity. The average time to escape was 56.8

minutes, indicating that teams had to collaborate at a
swift pace to successfully complete the experience.

Interestingly, 2 of the teams used a collaborative method

to progress throughout the activity, essentially complet-

ing each challenge as a team, whereas the other 2 teams

had members that individually completed challenges.

Both of the teams using a collaborative strategy escaped,

whereas only 1 of the teams using an individualistic

approach was able to successfully escape from the
room. Surprisingly, the unsuccessful team also tried to

cut corners by breaking a lock and attempting to deter-

mine lock codes by trial and error.
136 Journal of S
During the debriefing session held following the

Escape Room, 12 of the participants completed a postex-

perience survey. Interestingly, 75% of respondents said

that they felt that the experience augmented their ability

to retain course information and 92% felt that the format
was appropriate for testing knowledge. With regards to

the use of CanMeds roles during the experience, all of

the participants felt that collaboration and proper com-

munication were essential for completing the activity,

and the majority of students felt that leadership had

been encouraged through the activity. Importantly, 92%

of students gained interest in Vascular Surgery following

the experience and all of the participants enjoyed the
experience.
DISCUSSION

Active learning, and particularly gamification of medical cur-

riculum, has become increasingly employed in medical edu-

cation. This change from the traditional didactic teaching

method is largely due to the principles of adult learning the-
ory, which emphasize the need for internal motivation,

problem solving, and experience in the adult learning
urgical Education � Volume 76/Number 1 � January/February 2019



TABLE. Survey Completed by Medical Students During the Debrief Session Following the Escape Room

Students were also provided with the ability to ask questions and give verbal feedback on the experience.
process.8 While the correct use and theoretical mechanisms

behind gamification remain unclear, the medical community

has nonetheless embraced this new learning tool in the

teaching of medical students and residents. The goal of the
study was to gamify Vascular Surgery medical student curric-

ulum by restructuring the traditional didactic lecture taught

to medical students into an escape room format. Despite

the preliminary nature of the results obtained, our experi-

ence reflected the basic tenets of successful gamification

and emphasized the usefulness of the Escape Room model

as an addition to the current medical curriculum.

According to Rutledge et al., successful gamification
intrinsically motivates candidates to learn, which is
Journal of Surgical Education � Volume 76/Number 1 � January/Februa
linked to longer self-study periods, more successful

knowledge retention and application.5,9 This motivation

in turn is affected by the gamified learning tool’s ability

to pose a significant but attainable challenge, the
amount of freedom of choice the experience provides

the participants with, and the amount of interaction

between participants and their instructors.5 Our partici-

pants on average spent over an hour preparing for the

experience during their curriculum-heavy preclerkship

years, a remarkable outcome that demonstrates a consid-

erable motivation to prepare for the Escape Room. It is

also interesting to note that teams in which participants
interacted regularly during the experience were most
ry 2019 137



successful in completing the challenge. In this sense, the

goal of a successful gamified experience is to encourage

collaboration and communication, 2 of the 7 CanMEDS

roles defined by the Canadian Royal College that Cana-
dian medical students must strive to master prior to grad-

uation.

Escape rooms could also prove to be valuable tools in

postgraduate medical education, as competency-based

medical education increasingly focuses on the ability of

graduates to apply competencies learned during their

training to real-world scenarios with the use of entrusta-

ble professional activities. For instance, escape rooms
could be designed to assess an individual’s ability to

manage a scenario that they might encounter during

their practice. Attitudes that are vital in practice, for

example, cooperation and the ability to ask for help

from colleagues when required, could also be incorpo-

rated into an escape room and assessed. The amazing

flexibility allowed in escape room design means that

escape rooms could conceivably be used to assess any
skill or attitude required in professional practice when

tailored appropriately.

Ultimately, the experience will need to be repeated

with a larger number of participants and groups in order

to properly assess the Escape Room’s usefulness as a

learning tool and to assess its impact on student motiva-

tion and long-term knowledge retention. Given the cur-

rent group format, it is unlikely that the Escape Room
model designed for this study could be used to test an

individual’s fundamental knowledge. Even quantifying

the collective knowledge of a group advancing through

the experience is not currently possible, as a group that

has difficulty advancing early in the experience might

never gain exposure and, therefore, not complete all of

the knowledge-based problems available in the Escape

Room. This might be partially remedied by providing
hints to groups that are unable to advance past an activ-

ity in the room or by incrementally increasing the diffi-

culty of the challenges as groups advance through the

Escape Room. However, despite these changes, the

Escape Room will likely not rival the testing modalities

currently used to quantify individual knowledge and

competency. Nevertheless, it would be interesting to

compare the learning and student preparatory motiva-
tion elicited by the Escape Room compared to a tradi-

tional lecture. Most likely, the Escape Room will find its

usefulness as an adjunct instead of a replacement for tra-

ditional didactic teaching. Many of the study participants

commented on this themselves, noting the potential use

of an escape room experience in re-enforcing the learn-

ing following the completion of a unit such as Cardiol-

ogy, where a month of didactic lectures could be
followed by an escape room combining clinical and

technical skills to engage them and summarize the unit
138 Journal of S
curriculum. Preclerkship students especially appreci-

ated the hands-on practical stations included in the

experience. As an additional benefit, our escape room

garnered a significant interest in Vascular Surgery in stu-
dents who had largely no knowledge or experience of

Vascular Surgery prior to the experience. Given the

decline in the number of Vascular Surgery Residency

Program applicants in recent years, this early exposure

to the specialty could influence a larger number of medi-

cal students to consider a career in Vascular Surgery at

an early stage in their training.

Limitations of the study include the small number of
participants, the lack of control group, and the fact that

the evaluations tested the knowledge of a group instead

of individual knowledge. Some groups did admit to

dividing the reading up between members of the group,

so that no individual had read all of the assigned articles.

The experience also tested skills in a population naive to

vascular procedures, so the usefulness of this is entirely

to engage the students instead of testing their technical
aptitude. Repetition of the experience for an entire class

of medical students is questionable, as the process

would be quite labor-intensive and could take days, dur-

ing which earlier participants could share the stations

and questions with their peers undergoing the experi-

ence at a later time. Lastly, the supervision of each

group, requirement for a 1-way observation room and

equipment, and the intellectual and physical labor
involved in the creation of the Escape Room make it a

labor-intensive and high resource process that may not

appeal to medical educators.
CONCLUSION

Overall, the study authors were able to demonstrate the
educational potential for escape rooms in medical train-

ing. By combining puzzles, riddles, and manual techni-

ques into the room with key learning objectives, this

pilot project created a learning experience, which is

enjoyable and encompasses the tenets of adult learning

theory to engage medical student learners in Vascular

Surgery curriculum and CanMEDS role learning.
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