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Objective. The purpose of this study was to extend our understanding of escape room pedagogical design by investigating
the impact of escape room puzzle content on changes in student immediate recall knowledge and demonstration of
interprofessional skills during a subsequent interprofessional simulation.
Methods. Students from nursing, pharmacy and physical therapy programs were randomized to complete an escape room
themed around acute management of sepsis (intervention group; n=133) or general acute care (control group; n=129) prior
to participating in a simulated patient discharge case conference. Students completed a knowledge assessment before the
escape room, immediately after the escape room and immediately after the simulation. Additionally, students completed
the Interprofessional Socialization and Valuing Scale (ISVS-21) before and after the experience along with a postprogram evaluation. Faculty rated student achievement of interprofessional learning objectives during the simulation
using a standardized rubric.
Results. Students in the intervention group had higher scores on the knowledge test administered immediately after the
escape room. ISVS-21 scores increased from pre to post for all participants. Interprofessional learning objectives, as
evaluated by faculty, were met by 248 (94.7%) students.
Conclusion. An interprofessional escape room with specific puzzle content improved students’ immediate recall
knowledge. In both groups, self-assessed interprofessional socialization improved and faculty assessed interprofessional
learning objective attainment during subsequent simulation occurred. Escape rooms can be an innovative pedagogical tool
that can positively impact immediate recall knowledge and interprofessional collaborative skills of health professions
students.
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INTRODUCTION
Health professions programs continue to develop novel approaches to interprofessional education (IPE) to ensure
students graduate proficient in the Interprofessional Education Collaborative’s core competencies for interprofessional
collaborative practice.1, 2 Learning experiences commonly used to develop these competencies include interprofessional
small group case discussions, simulation-based learning experiences, and clinical collaborative practice experiences.3-5
However, interprofessional learning experiences with the goal of developing knowledge, in addition to communication
and teamwork skills, continue to evolve.
In the past few years escape rooms have become popular in health professions education as an active learning
strategy and are associated with improved knowledge and skill acquisition as compared to traditional educational
strategies.6, 7 Despite the growing popularity of escape rooms, many reports rely on student satisfaction and single group
pre-post knowledge assessments.8-14 These data are limited by small sample size and lack of randomization. Furthermore,
escape rooms are often stand-alone experiences that do not objectively evaluate student performance of interprofessional
skills relevant to the clinical setting.
Given the lack of quality and pedagogical standards for health professions escape room design and assessment,
the purpose of this study was to extend our understanding of escape room pedagogical design by investigating the impact
of an escape room on students’ immediate recall knowledge and demonstration of interprofessional collaboration during a
subsequent, clinically relevant, simulated interprofessional patient discharge conference. We hypothesized that an escape
room with specific puzzle content focused on a theme would improve students’ immediate recall knowledge of that
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METHODS
This activity, conducted in Fall 2019, was required for senior nursing, third-year pharmacy, and second-year
physical therapy students. These cohorts were chosen as they were at similar stages of professional and clinical
experience. Students earned credit for this activity in a required course. The activity included asynchronous online
learning (1 hour) about sepsis management and post-operative hip precautions prior to the in-person activity, which
consisted of the escape room and simulation. These topics were selected as students from each respective program had
exposure to them. The online learning was curated by program faculty, and students accessed it independently
approximately one week prior to the activity. The in-person activity took place in the School of Nursing Simulation
Center at a mutually convenient time. Students were divided into teams of two pharmacy, two nursing, and one physical
therapy student. Student teams were randomly assigned to either the intervention or control group and had 30 minutes to
complete the escape room.
To assess the impact of the escape room puzzles (ie, the independent variable) on immediate recall knowledge,
two separate escape rooms were designed. The intervention escape room included puzzles focused on the theme of sepsis
management and post-operative precautions for patients following total hip arthroplasty. For example, a puzzle in the
intervention escape room challenged students to interpret a contact precautions policy for a patient with a positive blood
culture (Methicillin-resistant Staphylococcus aureus), which directly related to the theme of sepsis management. The
control escape room included puzzles focused on general knowledge of acute care practice but did not relate to the theme
of sepsis management and post-operative precautions.
After participating in the escape room, students completed the simulated patient discharge conference. They were
tasked with creating and discussing an interprofessional discharge plan for an individual leaving an acute care facility
following total hip arthroplasty complicated by sepsis. Students were given a patient chart and had 15 minutes to develop
the plan and 15 minutes to educate the patient. A standardized actor, trained by faculty, played the role of the patient.
Then, the standardized actor and a faculty member moderated a reflection-based debriefing using the Plus-Delta
debriefing framework, consistent with best practices for interprofessional simulation.15, 16
This study collected and analyzed three student self-reported data sources (a knowledge test, Interprofessional
Socialization and Valuing Scale (ISVS-21), and a post-program evaluation) and one faculty reported data source
(Modified McMaster-Ottawa Scale).
The knowledge test was an investigator developed, ten-item multiple choice test on sepsis management and postoperative hip precautions. The knowledge test was administered to all students on paper at three different time points: #1
immediately prior to the escape room (baseline knowledge), #2 immediately after the escape room, and #3 immediately
after the simulation.
The ISVS-21 self-assesses interprofessional socialization among students and health practitioners and their
readiness to function in interprofessional teams.17 The reliability and validity of the instrument has been examined with a
variety of health professionals with evidence supporting using the instrument pre and post IPE interventions. 17 The ISVS21 consists of 21-items using a seven-point Likert-type scale. Item scores are added together and divided by 21 to obtain
an overall score.
The anonymous post-program evaluation consisted of six items. Four items asked students to rate their level of
agreement that the activity met the learning objectives using a five-point Likert-type scale (1=strongly disagree,
2=disagree, 3=neutral, 4=agree and 5=strongly agree). Data for these four items were reported as the frequency of
respondents that “Agree” or “Strongly Agree.” The remaining two evaluation items were optional, open-ended questions
that asked: what about this learning experience did you enjoy most and what would improve this learning experience.
Responses were analyzed by two individuals using a thematic analysis, a method commonly used in qualitative research
studies.18 The number and percent of responses coded for each theme was computed along with examples.
Faculty rating of individual students occurred during the simulated patient discharge conference using a four-item
rubric. The rubric, adapted from the Modified McMaster-Ottawa scale which assesses individual student performance in
interprofessional teams,19 consisted of four items assessed on a met/not met scale that mirrored the Interprofessional
Education Collaborative’s core competency domains of values and ethics, roles and responsibilities, communication and
teamwork.1, 2
All statistical tests were conducted using IBM Statistical Package for Social Science (SPSS) Version 26 software
(SPSS Inc., Armonk, NY). For all statistical tests p<.05 were considered statistically significant. The University at Buffalo
Institutional Review Board reviewed and approved this study.
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theme. Additionally, we hypothesized that irrespective of the puzzle content, students would demonstrate
interprofessional collaborative skills during simulation.
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DISCUSSION
Participating in an interprofessional escape room with puzzles focused on a theme improved students’ immediate
recall knowledge of that theme that was sustained during simulation; whereas participation in an interprofessional escape
room with general knowledge puzzles (ie, not related to a theme) resulted in no improvement in immediate recall
knowledge of that theme. However, participation in simulation resulted in an increase in these (control group) students’
knowledge to a point that was not different from the intervention group. Students demonstrated significant increases in
interprofessional socialization and a high percentage of all students successfully met the interprofessional collaboration
criteria as evaluated by faculty during simulation. Based on these findings, an escape room paired with a contextually
relevant simulation may be an effective pedagogical tool to enhance students’ immediate recall knowledge while
positively impacting their socialization among other students and health practitioners and their readiness to function in
interprofessional teams.
Pharmacy student participation in diabetes themed escape rooms increased immediate, but not delayed, postactivity knowledge suggesting that knowledge gained through the escape experience may not be retained.12 Our study did
not include a delayed, post-activity assessment but our findings related to an increase in immediate recall knowledge are
consistent with these data. Our data add to the existing literature by including students from multiple health professions
programs, where data are lacking.
Qualitative feedback identified that students learned from each other during the experiences. A comment
reflective of this was, “I think it was well planned. In terms of the three pre, mid and post quizzes we did, depending on
what I heard my group member say during the escape room or even the simulation activity, some of my answers changed.
So, I like how the activities were connected.” This comment supports the interprofessional experience, in that students
were learning about, from, and with each other.20
All students, regardless of which escape room they were randomized to, experienced an increase in self-assessed
interprofessional socialization. Previous studies examining interprofessional escape rooms on student attitudes found that
students reported their team understood their roles and responsibilities, listened to each other, and that their individual
opinions were valued.21, 22 Our study is similar but enhance these existing data by adding the assessment of knowledge
gained during the experience, while also analyzing two other important sources of data: 1) student self-assessed
interprofessional socialization through a validated instrument17 and 2) faculty assessment of individual student
performance within a team using the Modified McMaster-Ottawa Scale.19 These data complement the findings of
knowledge gained by students by also revealing that self-assessed ability to engage in interprofessional teamwork
improved and a high percentage of students achieved the interprofessional learning objectives as rated by observing
faculty.
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RESULTS
A total of 262 students participated in the activity, of which 129 were in the control group and 133 were in the
intervention group. Characteristics were similar between groups (Table 1). Forty-two (33%) students (8 groups) in the
control group and 67 (50%) students (14 groups) in the intervention group successfully escaped the room (p=.003).
Prior to the escape room activity, students in both groups correctly answered a mean (SD) of 6.7 (1.8) questions
correctly (Table 2). For participants in the intervention group a significant increase in mean score occurred between
knowledge test #1 and #2 (p<.01) and #1 and #3 (p<.01), but not between #2 and #3 (p=1). For participants in the control
group a significant increase in mean score occurred between knowledge test #1 and #3 (p<.01) and #2 and #3 (p=.003),
but not between #1 and #2 (p=.09).
Prior to the activity, participants in both groups responded on average that they displayed the interprofessional
beliefs, behaviors, and attitudes on the ISVS-21 “to a fairly great extent” [5.1 (0.9); Table 2). Following the activity,
ISVS-21 scores increased similarly in both groups [control (0.85 (1.3); intervention (0.96 (1.2); p=.51)] to a mean
response of “to a great extent” [6.0 (0.8)].
A total of 248 (94.7%) students met the interprofessional collaboration criteria as evaluated by faculty. There was
no difference in the frequency of students that met the learning criteria between the control (95%) and intervention (94%)
groups (p=.38).
Overall, this learning activity was rated highly by participants (n=156; response rate=60%). The frequency of
students that “Agree” or “Strongly Agree” with each evaluation rating item were: the escape room was an effective way to
develop interprofessional teamwork skills (90%); the simulation (case conference) was an effective way to develop
interprofessional collaboration skills (79%); learning experiences like this are important to my professional development
(85%); and, learning experiences like this should be a required part of my interprofessional education (79%). The
qualitative analysis (Table 3) revealed three major themes for each question.
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CONCLUSION
An interprofessional escape room with specific puzzle content improved students’ immediate recall knowledge.
Self-assessed interprofessional socialization improved and faculty assessed interprofessional collaboration criteria
attainment during simulation occurred irrespective of the puzzle content of the escape room. Escape rooms can be an
innovative pedagogical tool that can positively impact immediate recall knowledge and interprofessional skills of students
from multiple health professions programs.
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Our data support the use of an escape room to increase students’ knowledge related to a specific theme. Our study
strengthens existing escape room pedagogy literature by: 1) using a large sample size, 2) including students from different
health professions programs, 3) providing a comparison between participation in an intervention or control (sham) escape
room, and 4) employing random group assignment. The observed group differences in mean knowledge test scores
directly after the escape room likely reflect the knowledge gained through the themed escape room experience.
There were several limitations to this study. The program evaluation data revealed there were opportunities for
improvement with the activities. Specifically, the physical therapy students commented that the physical therapist role was
not as robust compared to the pharmacist and nurse roles. A high percentage of students achieved the interprofessional
collaboration criteria evaluated by faculty. However, we did not objectively assess interprofessional competencies prior to
the simulation experience. The experience included pharmacy, nursing, and physical therapy students only and could be
enhanced by expanding the number of professions involved, including student prescribers. Lastly, the outcomes were
evaluated immediately after the activity. The long-term impact of experiences such as this should be further studied.
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Control (n=129)
n (%)

Intervention (n=133)
n (%)

p value*

55 (43)
55 (43)
19 (14)

54 (41)
55 (41)
24 (18)

.77

98 (74)
25 (19)
3 (2)
0 (0)
7 (5)

.41

40 (31)
87 (67)
2 (2)

50 (38)
76 (57)
7 (5)

.10

68 (53)
9 (7)

72 (54)
5 (4)

.82
.25

97 (75)

94 (71)

.41

89 (69)
30 (23)

93 (70)
40 (30)

.87
.21

97 (75)
27 (20)
2 (2)
1 (1)
2 (2)

ft

Variable
Profession
Nursing
Pharmacy
Physical Therapy
Age
18 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
Prefer not to answer
Gender
Male
Female
Prefer not to answer
Related to or am a friend of a health professional or health professions
student in a profession other than my own.
Previously graduated from a health professions program.
I have previous academic experience with health professionals or health
professions students in a profession other than my own.
I have previous work or clinical experience with health professionals or
health professions students in a profession other than my own.
I have participated in an escape room.

Ac
A
ce J
pt PE
ed
Dr
a

Downloaded from http://www.ajpe.org by guest on January 9, 2023. © 2021 American Association of Colleges of Pharm

Table 1. Characteristics of Students that Participated in the Interprofessional Escape Room and Simulation Experience

*Chi-square was used to determine significance, defined as p<.05

6

*

Control (n=129)
M (SD)
6.7 (1.6)
6.9 (1.7)
7.3 (1.7)
5.2 (0.97)
6.0 (0.82)

Intervention (n=133)
M (SD)
6.8 (1.9)
7.7 (1.5)
7.7 (1.6)
5.1 (0.92)
6.0 (0.77)

ft

Variable
Knowledge Test #1
Knowledge Test #2
Knowledge Test #3
Pre-ISVS-21
Post-ISVS-21
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Table 2. Comparison of Mean Scores on the Knowledge Tests and Interprofessional Socialization and Valuing Scale (ISVS-21) Between Control
and Intervention Groups

Two-way repeated measured analysis of variance was used to determine statistical significance, defined as p<.05
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p value
.78
.01*
.06
.58
.70

What about this
learning experience
did you enjoy most?
(n=140)

Theme

%*

Innovative approach to
interprofessional education

38

Sample comments
“The escape room was a lot of fun and was a nice way to break down any potential
barriers between us to force us to work together.”

ft

Question

“The escape room was great, and I actually learned stuff that I used on the
simulation. The interactive fun part helped me retain the knowledge.”
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Table 3. Qualitative Themes Derived from a Program Evaluation Completed by Students that Participated in the Interprofessional Escape Room
and Simulation Activity

“I really enjoyed working with students from other healthcare fields to solve the
problems presented to us.”

Opportunity to collaborate
with students of other
health professions

28

“The input that the other teammates brought to the table; there were a lot of things I
would not have noticed if not for my teammates.”
“I liked the opportunity to see what other professions do and how I can rely on
them for certain aspects of care in my profession.”

Learning roles and
responsibilities of team
members

12

“Learning about other professions and seeing how they treat their patients. Seeing
the different ways each discipline approached the same problem was interesting.”
“I would have liked that we are all provided more information about the patient
during the simulation.”

More information prior to
simulation activity
What would improve
this learning
experience? (n=106)

25

“The second part of the activity – the simulation - would have been more efficient
if we could have prepared for it ahead of time.”
“I wish we had more time in the escape room.”

More time to complete
escape room

22

“I think the escape room should be more time because it felt rushed.”
“In my opinion, the simulation was mainly geared toward pharmacy and nursing
with little to do with physical therapy, so having more of an emphasis on that
would be beneficial.”

Expand role of physical
therapist in team
*

20

“Make the physical therapist role larger. Most of the tasks were directed toward
pharmacy and nursing students.”

Percentages calculated out of the total number of students that responded to particular item
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