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Abstract

Obijectives: Research and evidence-based medicine (EBM) education are important
elements of emergency medicine (EM) residency training; however, curricular time is
limited and integrating novel strategies to engage learners and improve understand-
ing of complex concepts is challenging. We sought to develop a unique research es-
cape hunt educational experience to teach EM residents basic research and EBM skills
using an active-learning, team-based strategy.

Methods: A nine-station escape room-scavenger hunt was designed around educa-
tional content including (1) predictive statistics and diagnostic test characteristics, (2)
interpretation of data and statistical analysis, (3) study design, (4) informed consent
for research, and (5) the ethical principles guiding research. Stations required partici-
pants to use a variety of strategies to solve puzzles, with a correct response required
to progress through the escape hunt. Teams worked together to solve each station's
puzzles, with opportunities to reinforce the content in real time. Subsequent sessions
were presented in a virtual format using Zoom breakout rooms over the past 2years.
Results: Postactivity assessments were grounded in Kirkpatrick's model and focused
on participants' reactions, learning, and behavior. Participants reported high levels of
satisfaction (100% [21/21] “satisfied” or “extremely satisfied”) and engagement (95%
[20/21] “engaged” or “very engaged”) with the activity, as well as increased comfort
with the research and EBM concepts covered (91% [19/21] “agree” or “strongly agree”
increased comfort), and demonstrated improvements in knowledge across each con-
tent area presented (91% [19/21]).

Reflective Discussion: This practical, team-based curriculum was found to be a suc-
cessful way to engage residents with research methodology and EBM content. This
curriculum is feasible for both in-person and virtual formats and we will continue to

use this as a component of our EM residency program moving forward.

NEED FOR INNOVATION

Research and evidence-based medicine (EBM) education are im-
portant parts of emergency medicine (EM) residency training and
the Accreditation Council for Graduate Medical Education (ACGME)

identifies scholarly activity as a core requirement for EM; however,
curricular time is limited and integrating novel strategies to engage
learners and improve understanding of complex concepts is chal-
lenging. Likewise, EM milestones call for an evidence-based prac-

tice and the ability to critically appraise evidence.! However, no
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standardized approach is used to deliver this vital content.>”> We
hypothesized that a more interactive format would increase engage-
ment from our learners and allow us to reinforce concepts that had

appeared elsewhere in the curriculum.

BACKGROUND

EM training programs take a variety of approaches to addressing the
requirement for education related to research and EBM and there is
not a standard, widely accepted curriculum available.?”> When pre-
sented in a typical lecture format, we found that engagement from
our learners was quite limited. We are aware of EM and other train-
ing programs where an escape hunt has been used to present edu-
cational content; however to date we do not believe that this format

has been applied to these topics.“”8

OBJECTIVE OF INNOVATION

We sought to develop and pilot a research escape hunt to teach EM
residents: (1) predictive statistics and diagnostic test characteristics,
(2) interpretation of data and statistical analysis, (3) study design, (4)
informed consent for research, and (5) the ethical principles guiding
research. These content domains were chosen by senior EM faculty
with extensive research and EBM experience including our research
director (TDS), director of quality improvement, and department
chair. Escape hunts have demonstrated efficacy for other EM con-
tent, and we anticipated that this learning format would support our
educational goals.

DEVELOPMENT PROCESS

To encourage resident engagement with research and EBM educa-
tional content, we considered ways to incorporate active, participa-
tory learning experiences. Participatory learning experiences engage
adults both cognitively and affectively.? David Kolb's Experiential
Learning Theory posits that adults are experiential learners who
learn through active participation in and reflection on an activity
or experience.” Kolb describes four stages of experiential learn-
ing, including concrete experience, observations and reflections,
formalization/generalization of concepts, and testing concepts in
new situations. We hypothesized that active participation in an es-
cape room-scavenger hunt experience would provide our residents
with an educational experience that they would identify as both an
engaging and a satisfying way to learn this material. Topics were
identified by the research division within our department as those
most amenable to this educational modality as well as those which
residents had previously shown the most difficulty understanding.
A nine-station escape room-scavenger hunt hybrid was developed
around the content. Each station focused on one topic, for example,
on understanding diagnostic test characteristics or on identifying

and applying the principles of the Belmont Report. Stations required
participants to use a variety of strategies to solve a puzzle or series
of puzzles, with correct responses contributing toward unlocking
the station's combination lock. Examples of strategies used include
completing mathematical computations, responding to multiple
choice questions, completing crossword puzzles, and participating
in black light-invisible ink pen activities. Successfully “cracking the
code” and unlocking each station's lock revealed a small reward (e.g.,
chocolate) and provided the team with a station-completed “ticket”
and location of the team's next station. Content within each domain
was designed to be challenging for junior residents and those with
minimal prior exposure to clinically oriented research.

IMPLEMENTATION PHASE

One week prior to the event, participants were provided with pre-
paratory educational materials to review including summary sheets
and podcast links, with instructions to review the material prior to the
event. The escape hunt was held as the last session on our didactic
day. Participants were instructed to come to our administrative of-
fice building and divide up into teams of no more than five players.
Teams included representation from across postgraduate year (PGY)
of training. Faculty members were present in the building, where nine
spaces (e.g., faculty offices, conference rooms) had been set up as in-
dividual stations. To begin the game, each team was provided with a
score sheet and an envelope containing the location of their first sta-
tion. Teams worked together to solve each station's puzzles, rotating
through each station as the escape hunt progressed. Faculty members
were present to help guide teams through the stations and to reset sta-
tions and locks with each successful completion. The first team to suc-
cessfully complete all nine stations, accumulating the most points for
correct responses, was declared the game winner and received a prize.

Following the event, learners participated in a debriefing, in-
cluding a review of the rationale for all correct puzzle responses.
Postactivity assessments were grounded in Kirkpatrick's evaluation
model and focused on participants' reactions, learning, and behav-
jor.}® To assess reactions to the event, participants were asked to
respond to Likert-type items focused on satisfaction with the event,
engagement with the event and material, and comfort with the re-
search and EBM concepts covered during the event. Individual par-
ticipants self-reported acquisition of new knowledge across each
covered domain using Likert-type items, for example, “I gained
knowledge about interpreting visual displays of data through this
event” (strongly agree through strongly disagree response options).
To assess later behavioral change, participants were asked to pro-
vide examples of how they applied the knowledge gained in practice.
In addition, we assessed the degree to which residents found that
the escape hunt activity mirrored aspects of clinical practice, such as
working as a team, delegating tasks, and brainstorming.® This project
was exempted by the MaineHealth Institutional Review Board.

A COVID-impacted event was held in 2 subsequent years utilizing
Zoom breakout rooms. The preparatory materials were presented in
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a similar format utilizing Canvas, our learning management software.
During the session, teams were placed into assigned breakout rooms
to ensure each team had a mix of PGY, rotating medical student, and
prior research training experience levels. A Google Form was then
used to present questions and supporting materials to the group
(Figure 1). The Google Form was created so that the group could
not proceed until a correct answer to the question was identified. A
Google Sheet was also used to create a crossword puzzle allowing
for free-text entry of appropriate answers. New questions and case-
based scenarios were used for each event to keep content fresh and
prior participants challenged. Downloadable versions of our virtual
escape hunt and an exemplar crossword puzzle are available at:
https://www.dropbox.com/sh/vxllzjntx11wiqf/AADFYOzEffc3kXJ
IVdKMYluwa?dI=0

OUTCOMES

Twenty-one EM resident physicians (six PGY-1 [29%], seven
PGY-2 [33%], eight PGY-3 [38%]) participated in the initial escape
hunt event for which a postparticipation survey was completed.
Participants reported high levels of satisfaction (100% [21/21] “satis-
fied” or “extremely satisfied”) and engagement (95% [20/21] “engaged”

or “very engaged”) with the activity, reported increased comfort with
the research and EBM concepts covered (91% [19/21] “agree” or
“strongly agree” increased comfort), and demonstrated improvements
in knowledge across each content area presented (91% [19/21]). In ad-
dition, participants reported that skills and strategies used during the
escape hunt were similar to those used in clinical practice including
“working as a team,” “task switching,” “task delegation,” “brainstorm-
ing,” and “solving complex problems together.” In response to query
about how knowledge gained in the event was applied in practice,
open-ended responses included “l used the calculations we practiced
to determine the negative predictive value of my patient's negative
COVID rapid test” and “I was able to apply what we learned about
interpreting forest plots to understanding one of our journal club ar-
ticles this month.” Additionally, we were able to demonstrate that an

escape-hunt format was possible using a virtual format.

REFLECTIVE DISCUSSION

While we are aware of prior implementation of escape room and
escape hunt models for the delivery of EM content, to date we do
not believe that this format has been used to present concepts re-
lated to research methodology and EBM. Prior attempts at teaching

A 36-year old patient presents to the ED with jaundice, dark urine, and easy
bruising. She reports a 3-year history of injection drug use. Through Maine CDC
surveillance testing, you know the prevalence of Hepatitis C infection in her
county of residence is 0.4%. An outside clinic has already performed a rapid
Hepatitis C (antibody) test that is positive. What is the likelihood that your

FIGURE 1 Google Form used to
present question on test characteristics.

patient has Hepatitis C? Notes: Antibody test sensitivity = 98%; specificity = 95%.
Make your population 100,000. Question 1: What test characteristic do you need
to answer the question posed above (What is the likelihood that your patient has
Hepatitis C)? Here are your choices: sensitivity, specificity, positive predictive
value, or negative predictive value. Type your answer out in full, just as you see
them listed. *

N

positive predictive value
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this material have been unable to engage our residents and did not
offer them the opportunity to work with the concepts at the time of
instruction. The team-based structure of an escape hunt allowed our
residents to engage with the content in an interactive way, discussing
among themselves, asking questions of the faculty member, and cal-
culating predictive statistics and test characteristics. The response
from our trainees was that they found this format to be a significant
improvement over a more traditional lecture-based curriculum.
Limitations do exist. Although we have presented the research
escape hunt three times, once in person and two times via Zoom, we
were only able to collect participant survey data following the initial
in person session. While we demonstrated that residents found the
format engaging and perceived it to be educational, we did not have
a means of assessing their long-term knowledge retention. Curricular
design challenges included the time necessary to develop the escape
hunt materials, costs associated with first-time purchase of materials,
limitations on the space available to optimize the flow of the event,
and the number of faculty required to ensure game progression. We
now have a materials bank of curriculum and physical problem stim-
uli that can be used in the future for in person events, and we have
successfully taught a COVID-safe virtual event on two occasions
demonstrating the adaptability and reproducibility of this format.
Future work will focus on demonstrating knowledge acquisition and
retention. We are happy to share our materials for other interested in

implementing an in-person or virtual research escape hunt.
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