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Abstract
Improv activities have been shown to increase student engagement, enjoyment, and confidence in higher education class-
rooms. However, there are few examples of STEM courses designed with dedicated and repeated time allotted to improv 
activities. We sought to determine the effects of scheduled improv activities on engagement and learning in an upper-level 
biomedical engineering course. The engineering course was modified to include dedicated class time for implementing 
improv activities. Student perception of this format and of the activities was assessed via pre- and post-implementation sur-
veys. These surveys focused on student engagement, self-confidence, communication, and comfortability in the classroom 
in prior courses (pre-implementation survey) and after 4 weeks of improv activities (post-implementation survey). Based on 
survey feedback, most students thought that the improv activities were helpful in facilitating an engaging and collaborative 
classroom experience. Students indicated that the improv activities helped improve their general communication skills, and 
many positively remarked on how the activities brought some energy to the classroom and helped them get to know their 
peers. Overall, this study suggested that students responded favorably to the improv activities, with several remarking that 
the activities should be used more in STEM courses. These results demonstrate that improv activities can be successfully 
implemented in engineering classrooms and could become an important part of the engineering education curriculum.
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Introduction

Improv, a form of creative, collaborative theater, has been 
gaining attention as a strategy to increase student engage-
ment, enjoyment, and confidence in higher education class-
rooms [1, 2]. While this form of live theater may seem out 
of place in formal engineering education settings, many of 
the base principles of improv lend themselves to the estab-
lishment of an active, engaged class. For example, the major 
tenets of improv include practices of collaboration, accept-
ance, and spontaneity as well as the focus that there are no 
wrong answers [3]. As such, improv is commonly imple-
mented in classes of all levels focused on communication 
skills and practices, where improv activities are used to help 
participants increase both their engagement in discussions 

and their comfort in public-speaking scenarios [4, 5]. Fur-
thermore, improv has been correlated to increased creativity, 
brainstorming, and overall well-being, making it a potential 
avenue for transforming general teaching practices to high-
impact teaching practices [6–8]. In one study, Felsman et al. 
studied how improv activities can influence divergent think-
ing and uncertainty tolerance in undergraduate students. 
They found that when comparing improv activities to con-
trolled, prepared activities, the improv activities significantly 
improved participants’ affective well-being and uncertainty 
tolerance, as well as slightly increased the frequency of 
divergent thinking [6]. These results are important because 
they help to quantify how improv activities can influence the 
classroom setting  by facilitating positive learning experi-
ences for the students.

Several educational studies have investigated the effect 
of introducing improv activities into higher education 
courses outside of theater arts. In general, these have been 
concentrated in the realms of business [9–13] and health 
sciences [14–18], with several colleges and universities 
offering improv-based classes or seminars for students. 

 * Kristan S. Worthington 
 kristan-worthington@uiowa.edu

1 Roy J. Carver Department of Biomedical Engineering, 
College of Engineering, The University of Iowa, Iowa City, 
IA, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s43683-023-00129-z&domain=pdf
http://orcid.org/0000-0002-0693-0685


98 R. J. Wendland, K. S. Worthington 

1 3

In almost all cases, assessments after improv activities 
showed improvement in communication skills, self-con-
fidence, and empathy compared to control groups. Fur-
thermore, student feedback indicated that improv activi-
ties were viewed as positive, worthwhile experiences. 
For example, Grossman et al. investigated how an improv 
intervention affected the communication skills of medi-
cal students, specifically related to patient-centered and 
empathetic communication. By assessing performance in 
standardized patient interactions, they found that student 
groups who received improv intervention had significantly 
higher scores of empathetic communication than the con-
trol group [14]. More recently, there has been focus on 
introducing improv principles and practices into additional 
STEM fields, with studies demonstrating benefits to stu-
dents in geology, technical communication, engineering, 
and math courses [19–22]. In many of these studies, stu-
dent survey responses demonstrated the benefits of intro-
ducing improv activities in STEM classrooms, including 
improved communication and teamwork skills [19–21]. 
These positive outcomes align directly with several stu-
dent outcomes delineated by ABET: Outcome 3, which 
is “an ability to communicate effectively with a range of 
audiences” and Outcome 5, which is “an ability to func-
tion effectively on a team…” However, despite the fact 
that numerous studies have demonstrated the benefits of 
improv practices in teaching and learning, implementa-
tion of improv activities in STEM fields remains limited 
compared to other disciplines. In addition, due to the chal-
lenges associated with qualitative survey data, replicating 
these studies across additional fields would help to further 
validate the positive effects of employing improv in STEM 
classrooms.

In this study, we implemented improv activities into an 
upper-level biomedical engineering course by dedicating 
specific time for the activities within the course sched-
ule. Our objectives were to assess the feasibility of this 
approach and to test the hypothesis that incorporating brief 
improv activities into a biomedical engineering course 
would improve communication skills and enhance team-
work abilities for at least half of the student participants. 
We evaluated communication and teamwork skills, among 
other outcomes like classroom engagement and a positive 
learning experience, using student feedback collected from 
pre- and post-improv surveys, as well as instructor feed-
back following the improv activities. Importantly, these 
objectives are also tied to the ABET student outcomes 
described above and to several course-specific learning 
objectives, such as an ability to “respectfully and intel-
ligently discuss stem cell topics with peers and with the 
public” and to “…[communicate] results and proposals to 
[peers and] the public…”.

Methods

This study was approved by the University of Iowa Insti-
tutional Review Board (IRB, Project # 202205064, docu-
mentation available upon request). In order to address our 
research questions, we introduced brief (~5 min) improv 
activities in upper-level biomedical engineering course. 
Each class session already included some time dedicated to 
community-building (e.g., a fun fact, light-hearted survey, or 
nature photo presented by the instructor), which we replaced 
with improv activities for part of the semester. The course, 
“Stem Cells in Regenerative Engineering”, is designed for 
students who are interested in tissue engineering and regen-
erative medicine, and particular emphasis is placed on prac-
tical knowledge that students may find useful as they pursue 
careers (research or industry) in these areas. In addition to 
assignments and quizzes, typical course activities include 
in-class discussions, the most prominent of which are six 
in-depth case studies, and a final group presentation with 
a paper. During the semester of intervention, 48 students 
were enrolled in the course: 10 3rd-year undergraduates, 32 
4th- or 5th-year undergraduates, and 6 graduate students. 
The general format of the study is as follows: At the begin-
ning of the second week of class, a member of our team 
introduced the overall concept of the improv activities and 
invited students to participate in the pre-improv survey. The 
motivation of the study was explained as assessing student 
interaction and engagement in the classroom, with a second-
ary goal of helping to improve student communication skills. 
The pre-improv survey was a voluntary, anonymous, online 
survey, which was open for responses for 1 week. This sur-
vey asked about students’ experiences with past courses, 
focusing on student engagement, self-confidence, and com-
fortability in the classroom. Starting the third week of the 
semester, and continuing for a total of 4 weeks, the research 
team, which included the course instructor, led twice-weekly 
improv activities at the beginning of class (Fig. 1). Each 
activity was about five minutes in duration and focused on 
student participation, interaction with peers, and being com-
fortable making mistakes (Table 1). Ad hoc small groups 
were formed with 10–15 students and one member of the 
research team. Each improv activity was introduced to the 
students according to its description (e.g., Table 1), and then 
performed for 5–10 min.

Following the 4-week implementation phase, students 
were invited to participate in another voluntary, anonymous, 
online survey about their experiences with improv activities 
in the course. These surveys were partially adapted from pre-
vious studies on improv activities and teaching, enabling us 
to compare our results to the literature across several STEM 
fields [19–21]. In addition, the instructor was invited to com-
plete a survey about their thoughts on implementing improv 
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activities during class time. All surveys can be found in the 
Supplemental Information section.

Both pre- and post-implementation surveys were anony-
mous, confidential, and had no impact on students’ grades 
in the course. Surveys were designed as a mix of ranked 
and short answer questions and were administered via an 
online format (Qualtrics). Ranked questions were analyzed 
as a Likert-type scale, with the median response type cal-
culated and reported. Short answer questions were coded 
and analyzed based on frequently occurring themes in the 
responses. Graphpad Prism was used for all statistical analy-
ses and graphing.

Results

To evaluate how improv activities influenced student 
engagement in the engineering classroom, student feed-
back was gathered via pre- and post-improv surveys. The 
pre-improv survey focused on students’ experiences in past 
courses, how students interacted with their peers, and what 
practices instructors could use to help students feel more 

comfortable. Of the 48 students enrolled in the course, 36 
of them completed the first survey. A majority of students 
indicated they were more confident than not in their public 
speaking, verbal communication, listening, and adaptability 
(“think on your feet”) skills, although public speaking had 
a greater number of unconfident responses than the other 
skills assessed (Fig. 2A). When rating past experiences 
with in-class participation levels, students indicated that 
both themselves and their peers were more likely than not 
to participate in class, although slightly more students rated 
themselves more likely to participate than their peers than 
the reverse condition (Fig. 2B).

An important part of the pre-improv survey was to gather 
student perspectives on what practices instructors had suc-
cessfully used to help students feel comfortable in the class-
room. In this free-response question, the two most common 
topics students brought up were breaking a large class into 
smaller groups/partners for discussions and instructors 
who interacted with students in a friendly and personable 
way (Fig. 3). Several students commented that the small-
group discussions relieved some of the stress or pressure of 
answering questions in front of the whole class. In general, 

Fig. 1  Timeline of the study approach including pre-improv survey, improv activity implementation, and post-improv surveys

Table 1  Description of improv activities implemented during the course

Improv activity Description

Zip, Zap, Zop Students stand in a circle. One person starts the sequence, pointing at another person and saying “Zip!”. The person who 
has been “zipped” then passes it to another, saying “Zap!” The "zapped" person finishes the sequence by “zopping” a final 
person. The sequence then repeats. An alteration to the activity is that the starting person can change the first letter/sound 
of the sequence and subsequent players must adapt (e.g., Bip, Bap, Bop; Tip, Tap, Top)

Count up Students arrange themselves in a circle. The goal of this activity is to count up to a number (e.g., 20). However, players are 
not allowed to simply proceed in a circle or say anything other than a number. If more than one person speaks on the same 
number, the group must restart at 1. Alterations can include counting by evens, odds, etc

Rock, paper, scis-
sors (alteration)

Using the same hand gestures as the familiar game, but with a slight twist. Students stand in a circle, you count down 
(3…2…1), and then everyone must simultaneously make one of three hand motions: rock, paper, or scissors. The goal is 
for everyone to make the same motion at the same time without talking. You repeat this until everyone makes the same 
sign

One word story Students arrange in a circle and are given a topic to create a story. The story is told one word at a time (for each person) 
around the circle. Students must work together to build sentences and tell a story that makes sense
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responses coded into the personable category included 
instructors knowing student’s names, telling jokes, and 
checking in with students (not just about coursework). Other 
themes in student responses included instructors regularly 
reviewing course concepts and establishing expectations of 
a respectful classroom environment.

The post-improv survey was designed to assess how 
students responded to in-class improv activities. Out of 
the enrolled 48 students, 32 of them completed the second 
survey (compared to the 36 responses in the pre-improv 
survey). In both the pre- and post-improv surveys, students 
were asked to respond to how comfortable they felt working 
and interacting with their peers in a variety of situations. 
Both before and after participating in the improv activities, 
a majority of students indicated they were more comfortable 
than not in all of the situations. However, there were changes 

in the distributions of the rankings between the pre- and 
post-improv responses (Fig. 4). In three situations (Asking a 
peer for help, explaining course material to a peer, and work-
ing with a peer on homework) the percentage of responses 
in the Very Comfortable category decreased by approxi-
mately 10%. While in the other three situations (speaking 
up in class, studying with a peer for an exam, and working 
with peers on group projects) the percentage of responses 
in the Very Comfortable category increased by roughly 5%.

To determine student familiarity with improv activities, 
the post-improv survey asked if students had participated 
in improv activities in the past. While roughly 60% of 
students indicated they had participated in some form of 
improv activity previously, only 12% said they had partici-
pated in improv activities in an engineering class. When 
asked about how comfortable students felt during improv 
activities and among their peers, a majority of respond-
ents indicated they were more comfortable than not during 
improv activities (Fig. 5A). Importantly, more than 75% of 
respondents indicated that improv helped them feel more 
comfortable with their classmates and vice-versa, and that 
improv activities can have a positive impact on teamwork 
(Fig. 5A). Furthermore, when asked about the influence 
of improv activities on communication, more than half of 
respondents agreed that the activities were helpful, both 
generally and for specific aspects such as confidence in 
public speaking and listening to others (Fig. 5B).

Overall, student responses indicated that they thought 
the improv activities were a valuable addition to the class-
room, with over 80% of respondents ranking the improv 

Fig. 2  Student responses about 
their A confidence levels in 
several different skills and B 
in-class participation levels 
of themselves and their peers 
prior to improv implementation. 
Arrows indicate the rating that 
corresponds to the median of all 
responses

Fig. 3  Student response counts, from the pre-improv survey, as coded 
categories for how past instructors maintained a comfortable class-
room environment
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activities as more valuable than not (Fig. 6A). However, 
students were more split on whether they would recom-
mend improv to their peers, with only 55% indicating that 
they would be more likely than not to recommend improv 
activities (Fig. 6B).

In the last portion of the post-improv survey, students 
were asked several free-response questions designed to 
enable less structured feedback on the improv activities. 
When asked what the most valuable things they took away 
from the improv activities, many students noted that the 
activities enabled them to get to know their classmates bet-
ter and helped them wake up for the early morning (8:30 
am) class (Fig. 7A). Of note, 24 of the 32 total survey 
participants responded to this free-response question. In 
addition, when asked what improv concepts they could use 
in the future, several students pointed out that they would 

be able to continue to use improv concepts such as adapt-
ability and collaboration (Fig. 7B). For this free-response 
question, 13 responses were collected.

When asked if there were other courses in which improv 
activities could be used or would be more appropriate, 
responses were evenly split between STEM-specific courses 
and non-STEM courses (such as theater, art, or business 
classes). Several responses also indicated that largely pro-
ject-based courses, such as engineering senior design, could 
also benefit from improv activities (Fig. 8A). For this ques-
tion, 15 responses were collected. Lastly, students were able 
to provide any other views or opinions they wanted to share 
about the improv activities in engineering courses (Table 2). 
Of the 11 responses, roughly 80% expressed positive feed-
back about the improv activities (Fig. 8B).

Fig. 4  Percentage of respondents in each category for how comfort-
able students felt interacting with their peers in different situations 
before and after participating in the improv activities. 36 responses 

were collected from the pre-improv survey while 32 responses were 
collected from the post-improv survey
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The post-improv survey for the course instructor 
focused on gathering feedback about how improv activi-
ties impacted student engagement in the classroom as 
well as the logistics of implementing the activities. The 
instructor had largely positive reviews of the in-class 
improv activities, pointing out several details they noticed 
throughout the experience. Namely, they thought that the 
activities facilitated a space for everyone to participate 
with very little pressure to be “correct”. They also noted 
the activities engaged important teamwork and communi-
cation skills, enabling students to practice these valuable 
“soft skills”. When asked about if there were any notice-
able changes in student engagement as improv activities 
were introduced, the instructor commented that after a 

couple weeks of improv activities, students appeared to be 
less hesitant to ask and answer questions in class. Further-
more, a higher number of students consistently interacted 
(asking and answering questions) during lectures than in 
previous offerings of this course. In addition, the instruc-
tor noted that students seemed more socially engaged 
before class and during in-class discussions upon imple-
menting the improv activities compared to both before 
the activities started and to previous course offerings. 
When asked about the logistics of including improv activ-
ities in the course schedule, the instructor remarked that 
the improv activities were very easy to implement and 
did not require a large time commitment. They did note 
that implementing improv activities could be hindered 

Fig. 5  Student responses to 
A their comfort levels dur-
ing improv activities and how 
improv can impact comfort lev-
els with classmates, as well as 
B if improv could help improve 
communication and teamwork 
skills. Arrows indicate the 
rating level that corresponds 
to the median of all responses; 
32 responses were collected for 
these questions
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by logistical challenges related to the number of stu-
dents and classroom space, but these challenges are also 
encountered in facilitating small-group discussions and 
are not limited to improv activities. Finally, the instruc-
tor indicated that they would be open to incorporating 
similar activities in future courses but may moderate the 
frequency to a consistent weekly activity, as opposed to 
every lecture period.

Discussion

When designing this study, we set out to gather rel-
evant data on how implementing improv activities into 

Fig. 6  Student responses to 
A how valuable they felt the 
improv activities were and B 
whether they would recommend 
improv to their peers. Arrows 
indicate the rating level that 
corresponds to the median of all 
responses; 32 responses were 
collected for these questions

Fig. 7  Student response counts as coded categories for A what the 
most valuable things they got from the improv activities, and B what 
improv concepts they could use in the future

Fig. 8  Student response counts as coded categories for A what other 
courses improv activities could be used in or more appropriate for, 
and B any other feedback about the improv activities in engineering 
courses



104 R. J. Wendland, K. S. Worthington 

1 3

engineering courses can impact student communication 
skills, teamwork, and in-class engagement. Since several 
studies in other fields have shown that improv activities 
can improve student participation, engagement, and com-
munication, we expected our results to corroborate these 
findings when applied to a biomedical engineering class-
room. Adapting our post-improv surveys from previous 
studies enabled us to directly compare our results to stud-
ies across several disciplines.

When surveyed prior to the improv activities, engineer-
ing students expressed moderate to high levels of confi-
dence in their communication skills and participation lev-
els in the classroom (Fig. 2). We speculate that this may 
in part be from the population of students involved in this 
study, as the specific course in this study is an upper-level 
undergraduate or graduate level course. In future studies, 
it would be valuable to determine if student level plays a 
role in the effectiveness of improv activities in increas-
ing engagement. For example, this question could be 
addressed by extending the study to introductory courses 
composed of first- or second-year undergraduates, or to 
higher level courses with primarily graduate students. 
Another major takeaway of our first survey was the student 
feedback about practices that instructors have used to help 
students feel more comfortable in the classroom (Fig. 3). 
Students overwhelmingly indicated that facilitating small-
group discussions and being personable were among the 
most significant ways instructors can create a welcoming 
classroom environment. Notably, the improv activities fit 
into both practices, as the class is split into smaller groups 
of students for each activity, and the instructor participa-
tion enables a more personable experience compared to 
traditional classroom settings.

Comparing students’ comfort level interacting with 
their peers from before and after the improv activities, 
there were no drastic changes for any of the topics (Fig. 4). 
Since our approved IRB protocol did not allow collection 
of identifying information, we were not able to match pre- 
and post-survey responses, which is a limitation. It is also 

worth noting that the total number of responses gathered 
did change between Survey 1 and 2, making it more dif-
ficult to correlate the findings. While there were slight 
changes to the distributions of students’ comfort levels 
before and after the improv activities, students generally 
indicated they felt more comfortable than not across all sit-
uations. This is interesting because in a later survey ques-
tion where they were asked more directly about the impact 
of the improv activities, most students indicated that the 
improv activities helped them feel more comfortable with 
their classmates and helped them improve various commu-
nication skills (Fig. 5). One might expect these results to 
parallel each other, but they instead show slightly different 
conclusions. However, compared to previous studies in 
software engineering and geoscience courses, our results 
showed very similar distributions in the student responses. 
Specifically, most students felt comfortable during the 
improv activities and thought that these exercises can help 
to improve various communication skills [19, 21]. Impor-
tantly, the results of Fig. 5 strongly support our hypothesis 
that communication skills and teamwork abilities would be 
improved for at least half of respondents. This implies that 
improv activities can successfully enhance communication 
and teamwork in the biomedical engineering classroom.

In a more general question, a vast majority of students 
indicated that they found the improv activities to be more 
valuable than not (Fig. 6A). This response is important 
because it is not focused on specific topics we thought to 
ask about, and instead enables students to provide feedback 
on the overall impact of the improv activities. Despite indi-
cating that the improv activities were valuable, students were 
more split on whether they would recommend the activities 
to a friend or peer (Fig. 6B). This may indicate that while 
students felt comfortable participating in the activities in 
a facilitated environment, they would be less comfortable 
personally recommending improv to their friends. Compar-
ing this study to previous literature, Rice-Bailey asked these 
same questions in a study on improv activities in technical 
communication courses [20]. In terms of the value of improv 

Table 2  Example responses to the post-improv survey question regarding any other feedback students would like to share about the activities

Theme Example responses

Improv was fun and useful “Doesn’t make it [feel] as “upper-level” and I feel like learning is more playful than work, which I think learn-
ing should have.”

“I think it was a nice change. Sometimes high level [STEM] courses can feel very stiff and stressful. Doing the 
improv made me feel a bit more comfortable”

Improv should be utilized more “I think that these should be done more often at the beginning of every class.”
“I think classes need to do this at least once a week because making people uncomfortable seems to build 

classroom comradery.”
Improv was not useful “I believe that it is beneficial to foster a collaborative environment within higher education, but I believe that 

improv is the wrong way to approach it.”
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activities, our results agreed, with a majority of students 
finding the improv activities to be valuable. However, in our 
study, students were more hesitant to fully recommend these 
activities to friends or peers than in the Rice-Bailey study. 
This discrepancy potentially highlights the importance of the 
instructor’s role in the classroom. Students may not feel it is 
their role or responsibility to facilitate a positive classroom 
environment as a leader, and instead depend on the support 
of the instructor.

In the free-response questions on the post-improv survey, 
student responses followed several main themes. Overall, 
students indicated that the improv activities helped them 
become more comfortable with their peers, which is an 
important step in creating an inclusive and engaging class-
room environment. In addition, students also said that being 
adaptable and collaborative were the major improv concepts 
they could use in the future (Fig. 7B). These are critical “soft 
skills” that can be difficult to teach in traditional classroom 
settings, and here we show that introducing improv activities 
may offer a way for students to gain experience with these 
principles. Importantly, these principles also directly tie into 
ABET student outcomes, specifically: Outcome 3 “an abil-
ity to communicate effectively with a range of audiences” 
and Outcome 5: “an ability to function effectively on a team 
whose members together provide leadership, create a col-
laborative and inclusive environment, establish goals, plan 
tasks, and meet objectives”. The ability of improv activities 
to help support students in achieving these outcomes fur-
ther highlights the benefits improv can bring to the STEM 
classroom.

Another interesting observation in the free-response ques-
tions was that students noted that the activities helped them 
to wake up for the early morning (8:30am) lecture (Fig. 7A). 
While this may not be vital for classes later in the day, these 
activities can still help engage students and mitigate gen-
eral learning fatigue. Finally, while we did not receive as 
many responses to these questions as other questions on the 
survey, students did indicate that they thought the improv 
activities were a useful addition to the classroom and could 
be implemented in a variety of courses both within and out-
side of STEM (Fig. 8). Several students thought that the 
discussion sections of engineering classes and project-based 
courses, such as the senior design capstone course, would be 
good candidates for the addition of improv activities. Nota-
bly, these responses align well with themes from previous 
studies of improv in STEM classrooms [19–21]. Briefly, 
students appreciated how improv enabled them to become 
more comfortable with their peers and added a fun, higher 
energy learning activity to the classroom. As these studies 
take place across a range of disciplines within the STEM 
field (geoscience, software engineering, and technical com-
munication) our results strengthen the evidence that improv 
activities can be valuable addition to the STEM classroom.

Feedback from the instructor was an important aspect 
of this study as it provided a more external perspective on 
how improv activities can influence student behavior in the 
classroom. The instructor noted several points that the stu-
dents may not have explicitly been aware of. For example, as 
everyone (instructor included) participated in the often silly 
and challenging activities, traditional student-teacher power 
dynamics were suspended for a brief time. This dynamic 
could enable students to become more comfortable interact-
ing with instructors in a classroom setting.

One limitation to the current study is the small scope of 
the improv activities and relatively small sample size. Imple-
menting the activities took place in one engineering class 
over the course of 4 weeks. Thus, the results of the study 
are not necessarily directly generalizable to a broad popu-
lation of engineering students at this stage. However, our 
approach could serve as a model for performing similar stud-
ies in varying contexts (e.g., fields, student levels, and course 
types) within engineering higher education. In addition, the 
short time between the start of the semester and the imple-
mentation phase complicated the collection of a baseline 
for how students interact in the classroom. For example, it 
may just take a little time for students to feel comfortable in 
a new class and start participating, regardless of the improv 
activities. The instructor’s feedback does lend support to the 
value of improv activities, as they noted qualitative changes 
in engagement and participation even compared to previous 
offerings of the course. Furthermore, despite these limita-
tions, taken together with previous studies in STEM [19–21], 
business [9–13], and health science [14–18] classes, our 
results provide further evidence that improv activities are 
a valuable addition and should be implemented throughout 
higher education classrooms.

In the future, continuing this work both in the same 
course and expanding it to other biomedical engineering 
courses would help to further strengthen the conclusions 
drawn from this study. Heavily project-focused courses that 
require high levels of creative problem-solving, brainstorm-
ing, and teamwork may especially benefit. In addition, col-
lection of more information such as student education level 
and demographics could facilitate understanding of potential 
relationships between these characteristics and how students 
react to improv activities, although care must be taken to 
preserve student anonymity. For example, first-year students 
may find the in-class improv activities to be more benefi-
cial in meeting new peers than upper-level students, who 
may have already established collegial relationships with 
a group of peers. To further emphasize the impact of the 
improv activities on student communication, comfortability, 
and confidence levels, a debriefing session after each new 
activity may also be helpful. This session could take the 
form of small-group discussions where students can reflect 
on the dynamics and skills that were used throughout the 
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improv activities. Furthermore, tailoring the improv activi-
ties to a course’s technical topics may help to benefit not 
only students’ comfortability and communication skills, but 
also course-specific learning goals. Examining the relation-
ships between in-class improv activities and student learning 
performance could be an interesting assessment in future 
studies. However, care would need to be exercised to pre-
serve student anonymity, and proper control groups would 
need to be established in order to accurately interpret results.

Conclusion

Overall, the results of this study suggest that implementing 
improv activities into biomedical engineering courses can 
have a positive impact on communication, teamwork, and 
student engagement. Taken with other work in the field, this 
study continues to provide evidence that improv can help to 
inspire student confidence and comfortability, which could 
lead to a more welcoming and inclusive classroom environ-
ment. The improv activities were logistically easy to imple-
ment and did not detract from class time dedicated to learn-
ing material. Furthermore, participating in improv activities 
could lead to benefits outside of the classroom; students may 
be able to apply their improved concepts of communication, 
engagement, and inclusivity to all aspects of life.
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