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ABSTRACT 
 
Diversity, equity, and inclusion (DEI) are interconnected with bioengineering, yet have historically 
been absent from accreditation standards and curricula. Toward educating DEI-competent 
bioengineers and meeting evolving accreditation requirements, we took a program-level approach 
to incorporate, catalog, and assess DEI content through the bioengineering undergraduate 
program. To support instructors in adding DEI content and inclusive pedagogy, our team 
developed a DEI planning worksheet and surveyed instructors pre- and post-course. Over the 
academic year, 74% of instructors provided a pre-term and/or post-term response. Of responding 
instructors, 91% described at least one DEI curricular content improvement, and 88% 
incorporated at least one new inclusive pedagogical approach. Based on the curricular 
adjustments reported by instructors, we grouped the bioengineering-related DEI content into five 
DEI competency categories: bioethics, inclusive design, inclusive scholarship, inclusive 
professionalism, and systemic inequality. To assess the DEI content incorporation, we employed 
direct assessment via course assignments, end-of-module student surveys, end-of-term course 
evaluations, and an end-of-year program review. When asked how much their experience in the 
program helped them develop specific DEI competencies, students reported a relatively high 
average of 3.79 (scale of 1 = “not at all” to 5 = “very much”). Additionally, based on student 
performance in course assignments and other student feedback, we found that instructors were 
able to effectively incorporate DEI content into a wide variety of courses. We offer this framework 
and lessons learned to be adopted by programs similarly motivated to train DEI-competent 
engineering professionals and provide an equitable, inclusive engineering education for all 
students. 
 
 
INTRODUCTION 
 
Bioengineering and biomedical engineering are interdisciplinary technical fields that apply 
engineering principles toward the betterment of human health. Bioengineering intersects 
principles of diversity, equity, and inclusion (DEI) through technical and interpersonal content 
topics such as inclusive design, bioethics, and inclusive professionalism.  

While DEI topics have historically been absent from engineering curricula and accreditation 
standards, recent changes in the Accreditation Board for Engineering and Technology (ABET) 
criteria reflect the importance of educating students in these topics. In 2019, ABET added DEI-
relevant student learning outcomes including the ability to create inclusive environments and 
recognize ethical and professional responsibilities while taking global, economic, environmental, 
and social contexts into consideration [1]. Pilot criteria established by ABET in 2023 expand on 
these requirements by including a curricular professional educational component that “promotes 
diversity, equity, and inclusion awareness for career success”. Additionally, the pilot criteria call 
for faculty to “demonstrate awareness and abilities appropriate to providing an equitable and 
inclusive environment for its students, and knowledge of appropriate institutional policies on 
diversity, equity, and inclusion [2].”  
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A variety of approaches could be used to address these new ABET criteria [3], but incorporating 
DEI into curricula can be difficult for a variety of reasons, such as instructors’ lack of adequate 
pedagogical training and prior exposure to DEI topics during their education [4] as well as an 
ongoing need for instructor training and support [5]. This work aimed to educate DEI-competent 
bioengineers and meet evolving ABET requirements by improving DEI content included in 
departmental curricula. Toward meeting these goals and addressing established challenges in 
adding DEI content, we supported and collaborated with instructors, cataloged DEI content in 
departmental curricula, and assessed student feedback and effectiveness of curricular DEI 
content. Unique from previously published studies that examine an individual course or a small 
subset of courses to teach DEI content [6–12], this work presents a framework and lessons 
learned on a program-scale.  

 
METHODS 
 
Overview 
Throughout the 2020-2021 academic year, instructors were provided with a “DEI planning 
worksheet” that contained wide-ranging examples of DEI curricular incorporation and were offered 
individualized assistance in creating and/or implementing DEI content. The worksheet also 
contained strategies of additional ways to address DEI in courses, including inclusive pedagogical 
approaches. Departmental curricular DEI content was cataloged by surveying instructors pre- and 
post-term. At the end of the academic year, undergraduate juniors and seniors were surveyed 
about their program experience, including perceptions of departmental inclusiveness and 
development of DEI skills and/or knowledge. During the academic year, a subset of DEI curricular 
interventions were additionally assessed by measuring student DEI knowledge demonstrated in 
assignments and exams. 
 
Development of the planning worksheet 
Initiation and implementation 
The DEI planning worksheet (supplemental materials; S1) was first created by the departmental 
committee chairs of the Justice, Equity, Diversity and Inclusion (JEDI) Committee and the 
Curriculum Committee. Disseminated as a planning tool, the overall goal of the worksheet was to 
encourage instructors to consider how they would intentionally build an inclusive learning 
environment, especially important in light of the COVID-19 pandemic and online learning. The 
worksheet aimed to encourage instructors to critically assess their own course content, pedagogy, 
and classroom practices to improve student outcomes and experiences, with a focus on students’ 
perceptions of inclusivity. Designed to be multifaceted, the worksheet encouraged instructors to 
incorporate: (1) instructor leadership on inclusivity, (2) inclusive pedagogy, including for online 
learning environments, (3) student feedback on classroom inclusivity, (4) student training in 
professional development skills, (5) and modifications to course materials to include work from 
historically excluded and underrepresented scientists, clinicians, and scholars [13,14], and/or 
clinical or design considerations in biomedical engineering to address health inequity and/or 
global health. Instructors were not required to incorporate all five components but were asked to 
provide information for each of these areas. 
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Iterative modifications on worksheet 
Toward continual improvement of the worksheet tool, an expanded team was formed, which 
included representatives from the departmental Accreditation and Continuous Improvement (ACI) 
Committee, Curriculum Committee, and JEDI Committee and a consultant from the University of 
Washington Office for the Advancement of Engineering Teaching and Learning (ET&L). Based 
on instructor feedback of the DEI planning worksheet, the team met weekly to improve on the DEI 
worksheet. The collaborative work between the three committees fostered integration of 
considerations regarding curriculum, inclusive pedagogy, intentional reflection of course content 
in relation to DEI content, and identifying areas of continuous improvement. In subsequent 
iterations, the team added more resources for instructors, updated examples, and improved 
organization and readability of the worksheet. Towards decreasing the perceived time burden for 
instructors to engage in this work, subsequent worksheet versions included links to easily 
adaptable lessons, slides, and course content, as well as a matrix with ideas for potential JEDI-
related topics, themes, history, ethics, and context for each course. Instructors were also offered 
1:1 consultations to support their efforts, collaborate on curriculum development and assessment, 
and answer questions. 
 
Post-term surveys of faculty instructors 
In our undergraduate program, one key component of the continual improvement process is 
asking instructors to complete a “Course Improvement Memo” at the end of the term (full survey 
included in the supplemental materials, S2). In this memo, instructors discuss which aspects went 
well in the course and which need improvement. Instructors document any changes made in 
response to departmental committee input or student feedback, and discuss improvement plans 
for the next offering. In this work, we incorporated questions into the existing Course Improvement 
Memo to collect data on DEI content and inclusive pedagogy. We also used the post-course 
surveys to obtain instructor feedback on the usefulness of the worksheet planning tool and any 
suggestions for improvement.  
 
From pre- and post-term instructor responses, DEI content was grouped into key competencies 
and categorized per course for the entire undergraduate bioengineering core curricula. Notably, 
any voluntary, ungraded, supplemental activities or content (e.g., a suggested reading or video) 
was not considered DEI content for cataloging purposes because we characterize this content as 
co-curricular (but not curricular). 
 
Student Assessment via Annual Program Review Feedback Sessions 
Each spring, a consultant from our institution’s Office for the Advancement of Engineering 
Teaching and Learning (ET&L) conducts separate program assessments with bioengineering 
juniors and senior cohorts. Students identify program strengths and make suggestions for 
improvement. Program review questions evolve each year and are designed around current 
issues, with input from multiple departmental stakeholders.  
 
The program feedback session for the juniors and seniors were held near the end of the academic 
year, specifically at the end of a core junior class meeting and a Capstone seminar class meeting, 
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respectively. Facilitated by our ET&L consultant, feedback was gathered via an online individually-
based anonymous survey (full survey included in the supplemental materials, S3). Students 
unable to attend the synchronous feedback session were given multiple additional opportunities 
to complete the survey. Of the junior cohort, 60% provided responses (44/74 students). Of the 
senior cohort, 55% provided responses (40/73). The survey asked for input on teaching practices 
to continue upon return to in-person instruction, feedback on student perception of the 
inclusiveness of our department, and their development of skills/knowledge related to DEI. 
 
Towards our interest in establishing an inclusive and welcoming environment for all students, 
we wanted to investigate if our students’ experiences in our department were different 
depending on various demographic factors and personal identities. Open-ended, optional 
demographic questions were therefore included as part of the survey (S3). Students were 
considered historically excluded and underrepresented (HEU) based on racial and/or ethnic 
identity if their responses indicated that they were Black, African American, Latino, Chicano, 
Pacific Islander, and/or multi-racial while including one of the aforementioned races/ethnicities. 
Students were considered non-HEU if their responses indicated that they were white, 
Caucasian, Asian American, and/or mentioned specific countries of origin in Europe or Asia 
(e.g., “Chinese”). 
 
Student Assessment via Course Assignments and End-of-Quarter Surveys 
In addition to program-level assessment, this work also involved assessment of student 
experience and/or performance in individual courses after DEI content intervention. These 
assessments were in the form of an anonymous end-of-module voluntary survey, comparative 
assessment of lecture-presented content at different stages of the course (short-form homework 
question, then exam question), and long-form paper assessment of a self-directed investigation 
related to the students’ research topic. We deliberately selected a wide variety of courses (lab 
and lecture, undergrad and graduate), DEI topic (inclusive design, systemic racism, bioethics), 
learning mechanism (hands-on, didactic presentation, individualized feedback, self-directed), and 
assessment mechanism (survey, short-form homework question, exam questions, long-form 
paper assignment) for inclusion in this work to demonstrate numerous paths for implementation 
and assessment of DEI content in bioengineering curricula. 
 
Human Subjects 
Assessment of this work involved results from student assignments, anonymous program 
reviews, and end-of-course surveys. The University of Washington Human Subjects Division 
determined that the activity of human subjects research described in this manuscript qualifies for 
exempt status (IRB ID: STUDY00013973). 
 
 
RESULTS 
 
Adoption of worksheet tool, curricular modifications, and inclusive pedagogy by 
instructors 
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Over the 61 total courses offered in the academic year, 74% of instructors provided a pre-term 
response and/or a post-term response. Specifically, 44% of instructors (27 courses) provided both 
pre-term and post-term responses, 30% (18 courses) provided either pre-term or post-quarter 
term, and 26% (16 courses) did not respond. 
 
Incorporation of DEI content 
Of responding instructors, 91% described at least one specific, substantial improvement to the 
DEI curricular content in their pre- and/or post-term responses. Some representative instructor 
responses on pre- or post-term responses include: 

“Every year, the students are assigned presentations of a paper by teams. In their 
presentations, they start by presenting a cancer type to frame the relevance of the paper. 
This year, they were asked to research ALL the demographics of the cancer incidence 
and treatments, i.e., by gender, race, and country… I believe that this exercise raised a 
lot of awareness among students about cancer treatment inequalities across various 
demographics and what solutions they, as bioengineers, can provide in the future.”  

 
“I have added a module to learn about and discuss biases in grant awarding and biases 
in funding of grants addressing health inequity.”  

 
“I will both highlight research inputs from female and BIPOC scholars as I present work. 
Also, I will talk about the importance of input from communities in design (e.g., 
understanding needs and desires of people with disabilities when designing technologies 
aimed to alter human abilities).”  

 
“I added a new lesson on implicit bias to the second week of the quarter and short 
reflection assignments on their team working performance, including efforts towards 
inclusivity.” 
 

Of the 9% of responding instructors who did not indicate any specific, substantial improvements 
to the DEI curricular content, we obtained a wide range of responses indicating varying 
perspectives and apparent buy-in on adding DEI content to bioengineering courses. For example, 
a subset of instructors indicated that they made minor course modifications to provide DEI content 
that students can investigate on their own time, but that the content did not use class time or 
contribute to the course grade. Additionally, a subset of instructors indicated no 
interest/availability in adding DEI content to their courses. Our work ultimately focused on 
supporting and assisting instructors who were interested in improving the DEI content in their 
curricula, and thus we chose not to engage with the subset of instructors who were uninterested 
in adding this content to their course. 
 
Incorporation of inclusive pedagogy 
Of responding instructors, 88% mentioned incorporation of at least one specific, substantial 
change towards inclusive course pedagogy. Of the instructors who submitted responses, 72% 
indicated that they included an updated inclusivity statement in their syllabus, 63% were self-
educating on DEI topics using the recommended materials, 54% added recommended inclusivity 
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questions (questions included in supplemental materials, S1) to their course evaluations, and 
44% devoted time to discussing inclusivity on the first day of class. For courses that were offered 
remotely, 58% used polling and/or breakout rooms, 44% used a mechanism for voluntary online 
discussion, 47% used modules to help students navigate content, 26% pre-recorded lecture 
videos to free up synchronous class time, and 57% uploaded recorded lectures for asynchronous 
learning.  
 
Instructor feedback on the planning worksheet 
Instructors were asked for feedback on the DEI worksheet. The majority of instructor feedback 
(82%) was positive. One common theme is that the worksheet initiated thinking about ways to 
enhance their course’s DEI content and/or inclusive pedagogy. For example, some representative 
instructors said,  
 

“[The] best part is that it gets us to think about these topics intentionally when we are 
laying out the course… Getting started in the right way (first day of class) by addressing 
these topics is key, it sets the stage.” 
 
“You put it front and center in my mind. Even though this stuff is already very much on my 
radar, it made me even more mindful of that.” 

 
“It was good to think about it ahead of the quarter and make changes before the course 
began.” 
 

Another theme of positive instructor feedback was that the form’s examples helped them 
brainstorm what content might be appropriate in their course. Representative comments include,  

 
"The form allowed me to think about different options available and give me some good 
ideas of what to include." 
 
“It helped me to see what I could do given the type of course I run.” 
 

While the majority of instructor feedback was positive, some instructors (18%) did not find the 
worksheet helpful, either because they used other resources or did not find it as applicable for 
their non-lecture (lab or seminar) course. For example, representative comments include,  
 

“I looked up resources myself to augment my class.” 
 
“Great information, for sure! Just not the most relevant to a seminar class.” 

 
 
Diversity, Equity, and Inclusion Curricular Changes 
From the responding instructors who described at least one specific curricular incorporation of 
diversity, equity, and inclusion content, we grouped the bioengineering-related DEI content into 
five DEI competency categories:  
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● Bioethics - Addressing topics of health disparities, global health, human subjects, 
environmental ethics, or access to healthcare technologies. 

● Inclusive Design – Application of universal and inclusive design principles to engineering 
problems. 

● Inclusive Scholarship – Incorporating authors/scholars from historically marginalized and 
underrepresented groups. 

● Inclusive Professionalism – Development of professional inclusive skills such as 
recognizing bias, interrupting microaggressions, or demonstrating inclusion in teamwork. 

● Systemic Inequality – Explaining the connection between bioengineering and systemic 
racism, sexism, ableism, or other forms of oppression (e.g., health inequities). 

Based on curricular improvements reported by instructors pre- and/or post-term, the DEI content 
was categorized per course and cataloged for the bioengineering undergraduate curricula (Figure 
1; for a more detailed catalog, see Supplemental Figure 1). Courses incorporated content that 
included on average approximately 2.5 DEI competencies. Notably, some courses found a way 
to incorporate all five DEI competencies (e.g., Introduction to Bioengineering Problem Solving), 
while others (e.g., Biotransport I) incorporated zero or one competency. Interestingly, the 
introductory and upper division design classes tended to have the most DEI incorporation 
compared to the programs’ intermediate core courses. 
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Figure 1. Diversity, equity, and inclusion curricular incorporation in undergraduate 
bioengineering courses. The DEI-related content in each course was cataloged among the 
five DEI competencies identified (bioethics, systemic inequality, inclusive design, inclusive 
scholarship, and inclusive professionalism). Bioengineering undergraduate degree 
requirements include an introductory class in year one (choice of either ENGR 115 or BIOEN 
215), bioengineering technical core in years two and three, and capstone design (choice of 
either BIOEN 401-402 or BIOEN 404-405). Senior electives and courses not taught by 
bioengineering faculty are not depicted. 

 
In this section, we provide examples and assessments of different DEI competency content 
incorporated into courses of varying size, topic, level, and format.  
 
Systemic inequality content incorporated into undergraduate lecture and lab-based core course 
Bioengineering 345 “Failure Analysis and Human Physiology” is a 4-credit lecture- and lab-based 
core undergraduate course taken by third-year bioengineering undergraduates. In spring quarter 
2022, the enrollment in this course was 65 students. In the lecture portion of the course, a single 
slide on disparities in heart failure was added to the introductory lecture on cardiac pump function. 
This single slide contained two graphics: one showing that African Americans have an increased 
cardiovascular disease-related mortality rate compared to other races [15] and one describing the 
pathways between structural racism and health care disparities in heart failure including 

Journal of Biomechanical Engineering. Received August 01, 2023; 
Accepted manuscript posted October 18, 2023. doi:10.1115/1.4063819 
Copyright (c) 2023 by ASME

Acc
ep

te
d 

Man
us

cr
ip

t N
ot

 C
op

ye
di

te
d

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/biom

echanical/article-pdf/doi/10.1115/1.4063819/7052952/bio-23-1256.pdf by U
niversity O

f M
aryland-Baltim

ore C
ty user on 06 N

ovem
ber 2023



 

10 

seventeen examples related to unequal health care, residential segregation, state-sanctioned 
violence, and unequal employment [16].  
 
To assess student learning on this topic, the following prompt was added to an assignment on 
cardiac anatomy and pathology,  

“Race, unlike sex, age, and ancestry, is not a biological variable that affects health 
outcomes. However, racial disparities in outcomes and burden exist for heart failure 
(among other diseases) in the United States, with Black Americans disproportionately 
affected due to structural racism. List 3 social inequities that lead to racial disparities in 
heart failure outcomes/burden, and for each, describe in ~40-60 words how the inequity 
leads to these disparities (at least ~120 words total). For more information on why race is 
not a biological variable: Teaching Diversity: The Science You Need to Know to Explain 
Why Race Is Not Biological [17]”. 

 
Complete, full-credit answers required: 1) correctly identifying a specific social inequity, 2) 
explaining the connection between structural racism and the social inequity, and 3) describing the 
connection between the social inequity and a specific racial disparity in heart failure burden or 
outcomes. Students correctly identified a wide range of social inequities caused by structural 
racism, including interpersonal racism by medical professionals, food deserts, and inequitable 
access to health insurance. 
 
The most common mistake (51 out of 64 students) involved students missing the key connection 
between structural racism and a specific social inequity. For example, one student wrote,  

“Black Americans tend to live in lower-income areas in the US which have worse access 
to healthy foods and fewer safe places to play outside or exercise,”  

 
but did not explain how structural racism causes Black Americans to live in lower-income areas 
(e.g., racism in redlining and food access [18,19]). Ultimately, after reviewing the added lecture 
slide on structural racism and healthcare, students were able to provide substantive, partial 
answers, but only 20.3% of students (13 out of 64) provided a complete example without missing 
a key component. If the connection between the described social inequity and structural racism 
was not clearly described, the student was given personalized, descriptive feedback from the 
graduate teaching assistant.  
 
Students were subsequently assessed on their understanding of this content in their midterm 
exam, where they were asked two questions. First,  

“In a few sentences, describe one example of how structural racism leads to racial 
disparities in heart failure burden/outcomes.”  

 
In their exam, 42 out of 65 students (64.6%) were able to describe a specific example of how 
structural racism leads to racial disparities in heart failure burden/outcomes without missing any 
key components. Notably, there was improvement in student performance between the homework 
assignment and the midterm exam; on the homework assignment, 20.3% of students described 
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a clear connection between a specific aspect of structural racism and a specific social inequity 
whereas 64.6% were able to do so on the subsequent midterm exam.  
 
In addition to questions with open-ended responses that were evaluated on a rubric, we added a 
closed-ended question that assessed a wide-spread and harmful misconception about race [20–
22]. Students were asked a true/false question, “Race is a biological variable and racial disparities 
in heart failure are caused by biological differences between races”. Of the 65 enrolled students, 
64 (98.5%) correctly answered “false”, indicating that students understand that race is not a 
biological variable. While we do not have a quantification of students’ understanding of this 
concept pre-intervention, we note that 98.5% of students demonstrating an accurate 
understanding that race is not biological is in stark contrast to other studies; for example, over 1 
in 3 medical students believing that “Blacks’ skin is thicker than whites’” [20]. 
 
These demonstrated competencies and improvement show promise that minor curricular 
changes (in this case, one lecture slide and one homework question) paired with formative 
feedback can be effective and impactful. In particular, as this course was lecture-based, enrolled 
65 students, and had pre-existing technical curricular requirements that made it challenging to 
add additional content, we propose this intervention model may be translatable to many 
engineering courses with similar formats and constraints.  
 
Inclusive design content incorporated into undergraduate core lab course 
Bioengineering 337 “Mass Transport and Systems Laboratory'' is a 2-credit laboratory course 
taken by third-year bioengineering undergraduates. In winter quarter 2022, enrollment was 65 
students. New in 2022, the instructor added a module in which students utilized their engineering 
skills to support accessible play for children with disabilities via toy adaptation [23,24]. This 
module built on universal design and accessibility curriculum covered in the introductory 
bioengineering course BIOEN 215 (Introduction to Bioengineering Problem Solving) [25] and 
represented a partnership with HuskyADAPT, a student-driven community at the University of 
Washington which supports the development of accessible design and play technology [26,27]. 
Students were challenged to modify battery-powered toys to make them accessible to individuals 
with disabilities by installing a universal jack, so the toy could be activated by many different types 
of switches depending on the user's need. Before the lab, students were required to review 
background material, including the developmental importance of toys, an introduction to adapted 
toys as an example of inclusive design, a refresher on basic circuitry principles and electrical 
components, and tips on soldering. The lab was executed in one class session (2.5 hours) and 
more details on the methodology, including the curriculum used, are described in Taylor & Mollica 
2023 [28]. 
 
Working in teams of three, all students were able to successfully adapt their toys and install a 
universal jack in parallel with the existing activator switch. These toys were given to HuskyADAPT 
who subsequently donated them to families, schools, and clinics. Beyond the social good of 
creating accessible play technology, students reported overwhelmingly positive feedback with this 
new module. At the end of the module, students were asked to participate in a voluntary survey 
about their experiences, and 82% of students submitted responses. Through 5-point Likert scale 
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ratings, students reported that the toy adaptation module was an enjoyable experience (average 
= 4.8, standard deviation (SD) = 0.41) and helped them appreciate how engineering can have a 
direct, positive impact on people (average = 4.7, SD = 0.54) [28]. 
 
Bioethics (health disparities) content incorporated into graduate cardiovascular engineering 
elective course 
Bioengineering 582/482 “Cardiac Bioengineering” is a 3-credit graduate-level elective course also 
available as a technical elective to senior undergraduates. The course is designed to present 
cardiovascular engineering content through didactic lectures and critical analysis of recent 
literature. To support development of self-directed inquiry skills in cardiovascular engineering, 
60% of the total course grade is assessed from two papers on cardiovascular disease: the first 
on the current standard of care for the pathology and the second on current and emerging 
bioengineering approaches to study and treat the disease. The course instructor added a graded 
DEI-related component wherein students were instructed with the following prompt: 

“In each review, please include a discussion relevant to diversity and inclusion as it affects 
your topic. Perhaps your chosen cardiac pathology unequally affects people of different 
demographics. Or maybe there is inequity in access to adequate care. We also invite you 
to examine the academic labs contributing to research in the field; who makes up these 
research teams? We present this as an opportunity to explore the issues of diversity and 
inclusion within this field, from the medical as well as the academic perspective.” 

 
Of the 21 students enrolled in the course in autumn of 2021, the average score on the newly 
added DEI-component was 88.8% (3.55 out of 4, SD = 0.65) on paper 1 and 93.5% on paper 2 
(3.74 out of 4, SD = 0.71). Papers contained a wide variety of discussion topics: (1) description 
of inequities in the disease incidence and/or outcomes by race, sex, ancestry, etc., (2) analysis 
of the contributors to health inequities such as systemic inequalities, genetics, 
lifestyle/environmental factors, etc., (3) discussion of access (or lack thereof) to bioengineered 
technologies, (4) analysis of the scientific and medical contributors/researchers to the disease of 
interest, (5) representation (or lack thereof) in clinical trials, and (6) inclusive design (or lack 
thereof) of computational frameworks, medical devices, and other medical solutions. The 
graduate teaching assistant provided individualized feedback on this section in each paper. 
Representative examples of instructional comments on papers receiving full credit include,  

“The analysis included in this section is manifold and brings together numerous sources 
to discuss the disproportionate impact of malaria on individuals in the Global South, both 
directly and indirectly. Information from these sources as well as the author's own thoughts 
and analysis are synthesized in a very compelling and eye-opening way.” 
 
“Thorough analysis of the gaps still present between racial groups and its impact on the 
currently stated prevalence of atrial fibrillation. Could have included a discussion of 
disparities between available diagnostics/treatments, etc. in other geographical areas 
outside of the United States.” 
 
“Thoroughly discusses considerations pertaining to access to care if bioengineered 
approaches, currently only studied in laboratories, were made available in the clinic, both 
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with respect to multiple age groups and genders. A discussion of ethics related to 
bioprinting organ replacements is nicely weaved into this section supporting the 
arguments made.” 

 
In the first paper covering the disease of interest, papers receiving less than full credit on the DEI 
component commonly lacked discussion of the connection between the health disparity and 
systemic inequality. For example, the grader comment for a paper receiving a score of 1.5/4 was,  

“While there is a mention of disparities in prevalence between RCM (restrictive 
cardiomyopathy) between Caucasians and African Americans in the US, there is no 
designated discussion and analysis of diversity (ethnicity, income, gender, geographic 
region, etc.) and its impacts on RCM.”   
 

In the second paper on bioengineering approaches to study/treat the disease of interest, papers 
receiving less than full credit commonly included disease-related health disparities but lacked 
discussion of inequities in engineering, research, and design for bioengineered treatments. For 
example, the grader comment for a paper receiving a score of 3/4 was,  

“A thorough discussion [of health disparities] in terms of gender and race is included in 
the paper, however, this discussion was again more relevant for the first paper. Given the 
topic of this second paper being on currently studied bioengineering approaches, this 
second paper should have included a discussion about diversity and potentially ethical 
considerations focused on the research/clinical trial aspects of myocardial infarction.” 

 
Unique from the previous two example undergraduate courses, this graduate-level course 
involves substantial self-directed inquiry. In line with other course expectations, the emphasis of 
the DEI content addition was on student-directed analysis and direction rather than didactic 
delivery. Students were able to identify and describe an impressive breadth of DEI-related 
considerations on their topic of interest, including content that fit within bioethics, systemic 
inequality, inclusive design, and inclusive scholarship. We found that graduate and senior 
undergraduates in this course required minimal guidance from graders/teachers to self-
investigate health disparities and inequities related to their disease of interest, ultimately earning 
91.1% on average. 
 
Student experience and feedback 
Context for annual program review feedback sessions 
We designed the program review survey in light of our year-long work with facilitating instructors 
addressing DEI content in their courses. Besides asking for feedback on program-level initiatives 
and experiences, one main goal was to obtain feedback on student perceptions of inclusivity in 
the department and their development of a multitude of skills/knowledge related to DEI in our 
undergraduate program.   

 
Teaching Practices  
To obtain feedback on student perceptions of which inclusive teaching approaches were useful 
and should be prioritized, we asked the students: “What teaching practices and tools would you 
suggest that bioengineering courses continue to use when returning to in-person instruction?” 
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The major themes cited by students were (1) access to recorded lectures and (2) flexible and 
virtual office hours and all student recommendations are included in Table 1. 
 
Table 1. Student recommendations for teaching practices to be maintained upon return to 
in-person instruction. 

Practices to continue Instances, 
out of 44 
respondents 

Provide recorded lectures as a resource to review course content  23 

Accessible office hours (using multiple modalities including Zoom and in-person)  23 

Flexible due dates  8 

Piazza online discussion boards (anonymous questions) 4 

Video tutorials to supplement lectures 4 

Poll Everywhere  4 

Flexibility in attending class synchronously 3 

Open-note exams 2 

Have a 24-hour window to take the exam  1 

Have slides available before lectures  1 

 
Inclusiveness and Climate: 
Students overall expressed feeling valued and respected in the bioengineering courses, with 
their course experiences helping to foster a sense of belonging in the program (Figure 2). 
Students highly scored questions stating that they felt valued and respected by the teaching 
assistants (Tas) (average = 4.60, SD =  0.58), other students in the courses (average = 4.40, 
SD = 0.68), and instructors (average = 4.35, SD = 0.55). These responses suggest that overall, 
an inclusive environment was fostered by both the teaching team and fellow students. Although 
the majority of students (n = 72 out of 84) either agreed or strongly agreed that their 
experiences in the bioengineering courses contributed to their sense of belonging in the 
program (average = 4.24, SD = 0.79), nine students cited ‘no opinion’, and notably and 
concernedly, three students disagreed with this statement. Open-ended responses from 
students who disagreed did not provide insight into their experiences beyond mentioning 
disengagement due to online learning.  
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Figure 2. Program review results from bioengineering juniors and seniors regarding 
course inclusivity, interactions with classmates and teaching teams, and sense of 
belonging. Participants (n = 84) responded on a Likert scale: 1 = strongly disagree (light 
gray) to 5 = strongly agree (black). Responses were plotted as a floating bar graph centered 
around their mean (red vertical line and number). Questions were placed in the order of their 
average rating.   

 
DEI Skills and Knowledge: 
Based on junior and senior responses in the annual program review, students noticed and 
appreciated the DEI content added to courses, including indicating to what extent their 
experience in the bioengineering program has helped them develop specific DEI knowledge and 
skills (Figure 3). Out of the six DEI skill/knowledge areas, average student ratings were between 
“quite a bit” (rating: 4) and “very much” (rating: 5) for three areas. In response to how much the 
program helped them develop skills in “collaborating effectively with diverse team members and 
demonstrating inclusion in teamwork approaches”, students responded with the highest rating 
(average = 4.29, SD = 0.77). The next highest-rated areas included “applying universal and 
inclusive design principles to engineering problems” and “describing examples of health 
disparities” (average = 4.07 and 4.02, SD = 0.80 and 0.89, respectively). In addition to relatively 
high average ratings for these knowledge/skills, only 2% of responses (6 out of 252) were “very 
little” and none were “not at all”, indicating that all respondents experienced some 
knowledge/skill development in these areas.  
 
For the remaining three DEI skill/knowledge areas, students responded less positively, with 
average ratings between “some” (rating: 3) and “quite a bit” (rating: 4). In response to how much 
the program helped them develop skills in “explaining the connection between health disparities 
and systemic racism”, the average rating was 3.52 (SD = 1.07). The lowest-rated areas included 
“identifying scholars from minoritized groups who have contributed to bioengineering (average = 
3.42, SD = 1.03) and “recognizing bias in personal interactions” (average = 3.39, SD = 0.89). 
Notably, in addition to ratings trending lower for these three knowledge/skills areas, some 
students (n = 2 or 3) responded with “not at all” (rating: 1) regarding how much the program 
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helped them develop these knowledge/skills.  
 

 

Figure 3. Responses from juniors and seniors to “how much has your experience in the 
bioengineering program helped you develop each of these DEI skills/knowledge?” 
Participants (n = 84) responded on a Likert scale: 1 = Not at all (light gray) to 5 = Very much 
(black). Responses were plotted as a floating bar graph centered around their mean (red 
vertical line and number). Questions were placed in the order of their average rating.  

 
Relationship between DEI skills/knowledge, departmental inclusiveness, and student identity: 
We next investigated how the student response about DEI skills/knowledge developed in the 
program varied by (1) perception of inclusiveness of the department and (2) student identity and 
demographics (Figure 4). Students were asked “please indicate your perception of the 
inclusiveness of our department” on a scale from none (rating: 0) to very high (rating: 5). The 
average response was 4.23 (SD = 0.75) and, notably, all responses were greater than or equal 
to 3. Additionally, the rating of programs’ development of the six DEI skills/knowledge presented 
in Figure 3 were averaged into a single rating per respondent. Average student response to 
inclusiveness of the department was plotted versus average DEI knowledge/skills learned in the 
program for all students and by student identity (Figure 4).  
 
When examining responses by self-reported student identity, men and women did not significantly 
differ in how they rated the inclusiveness of the department or the DEI knowledge/skills learned 
in the program (Figure 4A). Given that women often report that engineering spaces are 
unwelcoming [29,30], our finding was surprising and promising. Near-gender parity in our 
departmental faculty (40% women in the University of Washington (UW) Department of 
Bioengineering versus 26.7% nationally in biomedical engineering departments [31], 26.3% in the 
UW College of Engineering [32], 19.2% in engineering departments nationally [31]), gender parity 
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in the junior and senior cohorts (56% and 55% women, respectively, versus 30% in the UW 
College of Engineering [32] and 51.5% in biomedical engineering nationally [31]), and/or women 
in departmental leadership roles (including chairs of the department and the committee on justice, 
equity, diversity, and inclusion) could support this similar inclusiveness reported by men and 
women students in our department. 
 
Students of races and/or ethnicities that have been historically excluded and underrepresented 
(HEU) in STEM found the department significantly less inclusive (average = 3.57) than non-HEU 
students (average = 4.32) but reported a similar rating of DEI knowledge/skills learned (Figure 
4B). Due to an abundance of prior work demonstrating that engineering environments are less 
inclusive to people of races and/or ethnicities historically excluded from STEM [14,33–36], this 
difference in inclusiveness was expected, yet further illustrates the great deal of work needed to 
provide an equitable and inclusive experience to HEU students. While we must address 
differences in departmental inclusiveness, we were encouraged that HEU and non-HEU students 
reported similarly high DEI knowledge/skills learned in the program, suggesting that the DEI 
content in courses provided an equally effective educational experience. Toward avoiding 
disparate learning experiences, assessing whether the DEI knowledge/skills learned varied by 
identity was essential to this study.  
 
Similar to responses from HEU students, students with a disability also reported that the 
department was significantly less inclusive (average = 3.45) compared to students who did not 
have a disability (average = 4.39) but did not report a difference in DEI knowledge/skills learned 
(Figure 4C). The less inclusive experience aligns with the literature that reports social exclusion 
from faculty and peers, as well as a failure to adequately accommodate students with disabilities 
[37,38].  
 
For both Pell Grant-eligible (PGE) and first-generation college students (FG), there were no 
significant differences in inclusiveness of the department or DEI knowledge/skills learned in the 
program compared to their non-PGE and non-FG peers, respectively (Figure 4D-E). However, 
while not statistically significant at the p < 0.05 level, responses from PGE students trended lower 
in inclusivity than their non-PGE peers (p  = 0.064, Figure 4D) and responses from FG students 
trended higher in DEI knowledge/skills learned compared to their non-FG peers (p  = 0.085, Figure 
4E).  The lower ratings regarding inclusiveness of the department from PGE students aligns with 
prior work on the multi-faceted challenges PGE students can experience in engineering, such as 
feeling excluded amongst the more privileged students [39]. While not statistically significant at 
the p < 0.05 level, FG students reporting higher DEI knowledge/skills learned could be due to 
differences in prior exposure and/or expectations between FG and non-FG students. 
 
Finally, international students reported that the department was significantly more inclusive and 
reported significantly more DEI knowledge/skills learned compared to their US domestic student 
peers (Figure 4F). The positive result from international students regarding inclusiveness of the 
department was surprising given prior findings identifying the instances of exclusion often 
experienced by international engineering students, particularly the language barrier and social 
isolation [40,41]. Given that project-based learning, teamwork, and active learning are 
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recommended toward supporting international students’ belonging in engineering [40], our 
program’s emphasis on these approaches may have contributed to the high ratings from 
international students. Inclusion of international students could also have been supported by our 
relatively small program size (~70 students per cohort), a dedicated international student resource 
office, and proactive departmental advising. Finally, differences could also be due to relative prior 
exposure and/or expectations for coverage of DEI skills in the engineering curriculum. 
 

 

Figure 4. Relationship between student-rated inclusivity of the department versus DEI 
skills/knowledge learned in the program by identity. 2-D error plot depicting the student 
responses to the inclusiveness of the department (x-axis) and the DEI skills/knowledge (y-axis) 
learned in the program. The center of each cross represents the mean and the error bars 
represent standard error of the mean. The black cross shown in A-F averages responses from 
all students (n = 84) while the other crosses (colors indicated in legends) depict a subset of 
responses grouped by student-reported identities. (A) Men (n = 30) and women (n = 44) did not 
significantly differ in how they rated the inclusiveness of the department or the DEI 
knowledge/skills learned in the program. (B) Students of races and/or ethnicities that have been 
historically excluded and underrepresented (HEU) in STEM (n = 7) found the department 
significantly less inclusive than non-HEU students (n = 63), but reported a similar rating of DEI 
knowledge/skills learned. (C) Students with a disability (n = 11) also reported that the 
department was significantly less inclusive and did not report a difference in DEI 
knowledge/skills learned compared to students who did not have a disability (n = 67). (D-E) 
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While not statistically significant at the p < 0.05 level, responses from Pell grant-eligible (PGE) 
students (n = 8) trended lower in inclusivity than their non-PGE peers (n = 69) (p  = 0.064) while 
responses from first-generation (FG) (n = 8) college students trended higher in DEI 
knowledge/skills learned compared to their non-FG peers (n = 70) (p  = 0.085). Of the n = 8 
respondents in the PGE and FG groups, n = 3 students were both PGE and FG while the other 
n = 5 were unique respondents. (F) International students (n = 11) reported significantly higher 
inclusiveness of the department and the DEI skills/knowledge learned in the program compared 
to domestic students (n = 68). Statistical significance is indicted by the asterisk (*) and defined 
as p < 0.05 after a Mann-Whitney U test. NS indicates “not significant”. X- and y-axes ranges 
vary by panel to best represent the data, but each panel shows an x- and y-axis with an equal 
range. Values of students per group do not always add to the total respondents (n = 84) because 
responses to the demographic/identity questions were optional and some respondents chose 
not to answer some or all questions. 

 
 
DISCUSSION 
In this work, we took a program-level approach to develop and assess diversity, equity, and 
inclusion content in bioengineering curricula. To support instructors in incorporating DEI content 
and inclusive pedagogical practices, we created and provided instructors with a pre-course 
planning worksheet and offered one-on-one consultations. We surveyed instructors pre- and post-
term to catalog DEI content and worked with instructors to assess the effectiveness of DEI content 
additions. Over the courses in the academic year, 74% of instructors provided a pre-term and/or 
post-term response. Of responding instructors, 91% described at least one DEI curricular content 
improvement and 88% incorporated at least one new inclusive pedagogical approach. From the 
responding instructors describing DEI content incorporation, we grouped the bioengineering-
related DEI into five competency categories: bioethics, inclusive design, inclusive scholarship, 
inclusive professionalism, and systemic inequality. These content areas were cataloged over the 
bioengineering undergraduate program and we found that, on average, courses included 
approximately 2.5 DEI competencies. We found that DEI content within different competencies 
can be effectively incorporated into bioengineering courses that vary in size, topic, level, and 
format. For example, we describe systemic inequality content in a lecture-based undergraduate 
physiology course, inclusive design content in an undergraduate lab, and bioethics content in a 
graduate cardiovascular engineering course. In addition to illustrating DEI content incorporation 
into a variety of classes, we demonstrated a variety of assessment mechanisms including direct 
assessment via course assignments, end-of-module student surveys, end-of-term course 
evaluations, and an end-of-year program review. These assessments provided promising results 
about the effectiveness of these DEI content additions, including positive student feedback, highly 
rated self-assessment of DEI knowledge/skills learned in the program, and improvement in direct 
measures of DEI competency. 
 
We also assessed student perception of the inclusiveness of our department and found that on a 
0 to 5 scale (with rating 5 = very high inclusiveness), the average rating was 3.57. The 
inclusiveness rating varied by student-reported identities, including both students historically 
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excluded and underrepresented (HEU) in engineering based on their race and/or ethnicity and 
students with a disability finding the department less inclusive than their non-HEU and non-
disabled peers, respectively. While these results indicate concerning differences in departmental 
inclusiveness which must be addressed, we were encouraged that these groups reported a 
comparable amount of DEI knowledge/skills learned in the program, indicating a similarly 
educative experience among the students. Interestingly, international students reported a unique 
trend, rating the department as significantly more inclusive and reporting the DEI knowledge/skills 
learned in the program as significantly higher, in comparison to their non-international peers. 
Overall, this work provides a program-level approach to adding DEI-related content and pedagogy 
into bioengineering curricula, with translatable instructional tools and assessment mechanisms 
we hope will be useful for other educational programs wishing to engage in similar efforts. 
 
The effective incorporation of DEI into engineering courses is non-trivial and can present 
challenges for a variety of reasons, including a need for formal faculty training and support [4] and 
a systematic, multi-faceted review of course materials [42]. Prior work has also demonstrated 
variability in the amount of importance instructors attach to incorporating diversity issues into their 
courses [5]. In this work, we experienced similar variability in instructor response and participation 
in these efforts, with 26% of our faculty instructors not responding to the reporting requests of our 
team and 9% of responding instructors not reporting any significant improvements to their 
course’s DEI content. Due to the wide range of instructor buy-in, there was likely variability in 
inclusivity and DEI content among courses that contribute to students’ overall perception of 
inclusivity (Figures 2, 3, and 4). To move our DEI initiative forward and avoid the potential harms 
of compulsory engagement in DEI work [43], we chose to focus on the vast majority of our 
instructors who engaged in the process and made substantive updates to their engineering 
courses to incorporate DEI content. Future work could include investigation of how specific course 
content, instructor approach, peer interactions, and/or other curricular and intradepartmental 
factors impact learning outcomes and student perceptions of inclusivity, especially for students 
from groups historically excluded from STEM. Additionally, future work could leverage the DEI 
content catalog (Supplemental Figure 1) to achieve continuity among courses by building upon 
DEI content covered in prerequisites. Also, expansion of the DEI content catalog to include 
elective courses could empower students to enroll in electives that build their DEI 
knowledge/skills. 
 
An additional emerging barrier to the incorporation of DEI content in engineering programs is 
political opposition in a subset of states. Recently passed legislation has banned public colleges 
and universities from spending federal or state funds on DEI initiatives in Florida [44]. In addition, 
effective January of 2024, DEI offices at public colleges and universities in Texas will be banned 
[45]. Considering the current climate in some states surrounding these topics, engaging in DEI-
related curricular efforts may present added complexity. However, we assert that these diversity, 
equity, and inclusion topics are so intertwined with the field of bioengineering that these topics 
can be incorporated seamlessly into fundamental engineering courses without dedicated funding 
sources and/or specific labeling as “DEI topics.” For example, many engineering courses have 
historically addressed engineering ethics via case studies of bridge collapses and other 
engineering failures due to conflicts of interest, oversight, or negligence. Additionally, 
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bioengineering course content often covers ethical topics such as cloning, cell sourcing, and 
treatment of animal subjects. Ethics topics related to racism, sexism, ableism, and other forms of 
oppression (e.g., contraceptive trials in Puerto Rico, Tuskegee syphilis study, HeLa cell sourcing) 
can be incorporated into curricula amongst the aforementioned ethics content. Additionally, the 
design of inclusive products is critical to engineering. It should be a priority to train students to 
consider the accessibility of their engineering design and recognize racial, gender, disability, 
socioeconomic, etc. bias in designs (e.g., gender bias in car safety, racial bias in pulse oximeter 
function). Further, many courses reference the work of scholars in the field. Ensuring that the 
work highlighted is conducted by scholars of a wide variety of identities supports student learning 
and sense of belonging [46]. Because these topics fit seamlessly with existing bioengineering 
content and we worked with instructors to add them without dedicated financial resources or DEI-
specific office, we contend that this work can be conducted even in states with political opposition.  
 
A program-level approach described here is unique, to our knowledge, and builds upon others’ 
course-level approaches to add DEI content [6–9,12]. Another approach is to address DEI 
engineering education at the College of Engineering-level, which has the potential for substantial 
impact and educational continuity, but likely requires substantially more resources (e.g., dedicated 
directors, funding, and the authority to mandate faculty training) [47]. Ultimately, all of these 
approaches have the potential for impact, and we encourage a thoughtful reflection about which 
approach is feasible. For example, our team consisted of graduate students, faculty, and staff 
within the Department of Bioengineering who engaged in this work as service without dedicated 
funding. Therefore, we had the opportunity to approach this from the program-level, but we would 
have needed substantially more personnel, funding, and authorization to approach this from the 
College of Engineering-level.  
 
While we demonstrated that this program-level approach resulted in high faculty engagement and 
positive student feedback, this work is only a preliminary step in a complex journey to educate 
the next generation of DEI-competent bioengineers. Furthermore, establishing an inclusive 
educational environment for all students is multifaceted, challenging work and, as expected, 
adding DEI content to the curriculum and addressing inclusive pedagogical approaches did not 
eliminate inequities in student inclusion in the department. Examination into the experiences of 
groups who reported significantly lower inclusion is essential toward rectifying this disparity in 
inclusion. Moving forward, this work should also integrate iterative improvements and 
assessments of those improvements. Additionally, to ensure DEI updates are sustained from 
offering-to-offering, future efforts should involve updating the course learning objectives to reflect 
the goals of the DEI content additions. Further, in addition to assessing the impact of individual 
courses, it would be informative to assess DEI knowledge/skills via longitudinal assessment as 
students progress through the program. Longitudinal assessments could provide formative 
feedback, enabling the adaptation of course content to address deficiencies in DEI 
skills/knowledge. In addition to gathering information about DEI course content from instructors 
as described in this work, we plan to ask students about DEI coverage in the curriculum to get a 
more comprehensive understanding of DEI-related curricular topics being addressed, as well as 
which topics and approaches are effectively engaging and impacting students. In our department, 
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we have representatives on the Accreditation and Continuous Improvement, Curriculum, and 
Justice, Equity and Diversity Committees who we plan to engage in these efforts.  
 
Overall, we are encouraged by our progress thus far and motivated to continue this work towards 
educating our students in important DEI-related topics and establishing an inclusive climate for 
learning and development. We hope that other similarly motivated programs can adopt from the 
ideas and approaches provided in this work in order to provide engineering students with crucial 
DEI knowledge and skills.  
 
 
ACKNOWLEDGEMENTS 
We would like to acknowledge the students and instructors who engaged with us and provided 
feedback, as this work would not have been possible without them. We would also like to 
acknowledge the fellowships and training grants that funded many of the authors as we conducted 
this work (National Institutes of Health HL147462, HL007093, HL151017, and EB001650 and the 
Thomas J. and Barbara D. Cable Endowed Fellowship in Bioengineering.) 
 
 
REFERENCES 
[1] “Criteria for Accrediting Engineering Programs, 2022 – 2023 | ABET.” 
[2] “Criteria for Accrediting Engineering Programs, 2023 – 2024 | ABET.” 
[3] Bansal, S., Kyle, A. M., Brightman, A. O., and Amos, J. R., 2023, “Approaches to Address 

New ABET Diversity, Equity, and Inclusion Criteria in Biomedical Engineering Curricula,” 
Biomed Eng Education, 3(2), pp. 331–344. 

[4] Asgarpoor, J. S., Handley, M., Sarang-Sieminski, A. L., Slaughter, J. B., Pollock, M. C., 
Murzi, H., and Cox, M. F., 2021, “Embracing Diversity, Equity, and Inclusion in Our 
Classroom and Teaching.” 

[5] Prieto, L. R., Whittlesey, V., Herbert, D., Ocampo, C., Schomburg, A., and So, D., 2009, 
“Dealing With Diversity Issues in the Classroom: A Survey of the STP Membership,” 
Teaching of Psychology, 36(2), pp. 77–83. 

[6] Blackmon, R., and Hargrove-Leak, S. C., 2022, “Course Interventions to Promote Diversity, 
Equity, and Inclusion in Engineering Curricula.” 

[7] Miskioglu, E., 2018, “It Takes All Kinds: Incorporating Diversity Education in the Engineering 
Classroom.” 

[8] Rambo-Hernandez, K., Morris, M., Casper, A. M. A., Hensel, R., Schwartz, J., and Atadero, 
R., 2019, “Examining the Effects of Equity, Inclusion, and Diversity Activities in First-Year 
Engineering Classes.” 

[9] Vazquez, M., 2018, “Engaging Biomedical Engineering in Health Disparities Challenges,” J 
Community Med Health Educ, 8(2), p. 595. 

[10] Storm, K., Zhang, J., and Haase, E., 2022, “Development and Implementation of a Health 
Equity-Focused Python and Machine Learning Module in an Introductory BME Course,” 
Biomed Eng Education, 2(2), pp. 167–174. 

[11] Walsh, A. J., and Raghavan, S., 2022, “Design and Implementation of Privilege for Sale, a 
JEDI Activity for a Biomedical Engineering Introductory Course,” Biomed Eng Education, 
2(2), pp. 183–188. 

[12] Hendricks, D. G., and Flores, Y., 2021, “Teaching Social Justice to Engineering Students.” 
[13] Long III, L. L., 2020, “Toward an Antiracist Engineering Classroom for 2020 and beyond: A 

Starter Kit,” Journal of Engineering Education, 109(4), pp. 636–639. 

Journal of Biomechanical Engineering. Received August 01, 2023; 
Accepted manuscript posted October 18, 2023. doi:10.1115/1.4063819 
Copyright (c) 2023 by ASME

Acc
ep

te
d 

Man
us

cr
ip

t N
ot

 C
op

ye
di

te
d

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/biom

echanical/article-pdf/doi/10.1115/1.4063819/7052952/bio-23-1256.pdf by U
niversity O

f M
aryland-Baltim

ore C
ty user on 06 N

ovem
ber 2023



 

23 

[14] McGee, E. O., 2020, “Interrogating Structural Racism in STEM Higher Education,” 
Educational Researcher, 49(9), pp. 633–644. 

[15] Youmans, Q. R., Hastings-Spaine, L., Princewill, O., Shobayo, T., and Okwuosa, I. S., 2019, 
“Disparities in Cardiovascular Care: Past, Present, and Solutions,” CCJM, 86(9), pp. 621–
632. 

[16] Piña, I. L., Jimenez, S., Lewis, E. F., Morris, A. A., Onwuanyi, A., Tam, E., and Ventura, H. 
O., 2021, “Race and Ethnicity in Heart Failure,” Journal of the American College of 
Cardiology, 78(25), pp. 2589–2598. 

[17] McChesney, K. Y., 2015, “Teaching Diversity: The Science You Need to Know to Explain 
Why Race Is Not Biological,” SAGE Open, 5(4), p. 2158244015611712. 

[18] Shaker, Y., Grineski, S. E., Collins, T. W., and Flores, A. B., 2023, “Redlining, Racism and 
Food Access in US Urban Cores,” Agric Hum Values, 40(1), pp. 101–112. 

[19] Li, M., and Yuan, F., 2022, “Historical Redlining and Food Environments: A Study of 102 
Urban Areas in the United States,” Health & Place, 75, p. 102775. 

[20] Hoffman, K. M., Trawalter, S., Axt, J. R., and Oliver, M. N., 2016, “Racial Bias in Pain 
Assessment and Treatment Recommendations, and False Beliefs about Biological 
Differences between Blacks and Whites,” Proceedings of the National Academy of 
Sciences, 113(16), pp. 4296–4301. 

[21] Harrison, K. C., and Lawrence, S. M., 2004, “College Students’ Perceptions, Myths, and 
Stereotypes about African American Athleticism: A Qualitative Investigation,” Sport, 
Education and Society, 9(1), pp. 33–52. 

[22] Deyrup, A., and Graves, J. L., 2022, “Racial Biology and Medical Misconceptions,” New 
England Journal of Medicine, 386(6), pp. 501–503. 

[23] Kajfez, R., Vuyk, P., Mollica, M., and Riter, E., 2016, “Toy Adaptation Program Workshop: 
Enriching First-Year Engineers by Teaching the Electronic Toy Adaptation Process,” p. 2. 

[24] Mollica, M. Y., Kajfez, R. L., and Riter, E., 2021, “Toy Adaptation for Children with 
Disabilities: A Translatable Means to Engage Engineering Students in Community Engaged 
Learning,” Advances in Engineering Education. 

[25] Taylor, A., 2022, “Integrating Universal Design and Accessibility into Bioengineering 
Curriculum.” 

[26] Mollica, M. Y., Feldner, H., Caspi, A., Steele, K. M., and Hendricks, D. G., 2017, “Toy 
Adaptation in Undergraduate Education and Outreach: An Initial Examination into 
Participant Experience and Perceptions,” American Society for Engineering Education. 

[27] Mollica, M. Y., Spomer, A. M., Goodwin, B. M., Israel, S., Caspi, A., Feldner, H. A., Steele, 
K. M., and Hendricks, D. G., 2019, “Engagement in Practice: Toy Adaptation for Children 
with Disabilities: Engaging the Community through Educational Outreach and Toy 
Donation.” 

[28] Taylor, A. C., and Mollica, M. Y., 2023, “Toy Adaptation in a Laboratory Course: An 
Examination of Laboratory Interests and Career Motivations.” 

[29] Williams, J. C., Li, S., Rincon, R., and Finn, P., 2016, “Climate Control: Gender and Racial 
Bias in Engineering?" 

[30] Jensen, L. E., and Deemer, E. D., 2019, “Identity, Campus Climate, and Burnout Among 
Undergraduate Women in STEM Fields,” The Career Development Quarterly, 67(2), pp. 96–
109. 

[31] American Society for Engineering Education, 2022, Profiles of Engineering and Engineering 
Technology, 2021. 

[32] UW College of Engineering, 2021, “UW College of Engineering Fact Sheet.” 
[33] McGee, E. O., and Stovall, D. O., 2020, Black, Brown, Bruised: How Racialized STEM 

Education Stifles Innovation, Harvard Education Press, Cambridge, Massachusetts. 

Journal of Biomechanical Engineering. Received August 01, 2023; 
Accepted manuscript posted October 18, 2023. doi:10.1115/1.4063819 
Copyright (c) 2023 by ASME

Acc
ep

te
d 

Man
us

cr
ip

t N
ot

 C
op

ye
di

te
d

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/biom

echanical/article-pdf/doi/10.1115/1.4063819/7052952/bio-23-1256.pdf by U
niversity O

f M
aryland-Baltim

ore C
ty user on 06 N

ovem
ber 2023



 

24 

[34] Camacho, M. M., and Lord, S. M., 2011, “‘Microaggressions’ in Engineering Education: 
Climate for Asian, Latina and White Women,” 2011 Frontiers in Education Conference (FIE), 
pp. S3H-1-S3H-6. 

[35] Strayhorn, T., Long, L., Kitchen, J., Williams, M., and Stentz, M., 2013, “Academic and 
Social Barriers to Black and Latino Male Collegians’ Success in Engineering and Related 
STEM Fields,” 2013 ASEE Annual Conference & Exposition Proceedings, ASEE 
Conferences, Atlanta, Georgia, p. 23.132.1-23.132.14. 

[36] Long, L. L., and Mejia, J. A., 2016, “Conversations about Diversity: Institutional Barriers for 
Underrepresented Engineering Students,” J of Engineering Edu, 105(2), pp. 211–218. 

[37] Moon, N. W., Todd, R. L., Morton, D. L., and Ivey, E., 2012, Accomondating Students with 
Disabilities in Science, Technology, Engineering, and Mathematics (STEM), Center for 
Assistive Technology and Environmental Access, Atlanta, Georgia. 

[38] Jeannis, H., Joseph, J., Goldberg, M., Seelman, K., Schmeler, M., and Cooper, R. A., 2018, 
“Full-Participation of Students with Physical Disabilities in Science and Engineering 
Laboratories,” Disability and Rehabilitation: Assistive Technology, 13(2), pp. 186–193. 

[39] Graves, J. L., Kearney, M., Barabino, G., and Malcom, S., 2022, “Inequality in Science and 
the Case for a New Agenda,” Proceedings of the National Academy of Sciences, 119(10), p. 
e2117831119. 

[40] Matters, M., Buzzanell, P., and Zoltowski, C., 2022, “International Engineering Students’ 
Resistance to Isolating University Experiences: An Opportunity for Greater Inclusion in 
Engineering Education,” 2022 CoNECD (Collaborative Network for Engineering &amp; 
Computing Diversity), ASEE Conferences, New Orleans, Louisiana. 

[41] Joyce, T., and Hopkins, C., 2014, “‘Part of the Community?’ First Year International 
Students and Their Engineering Teams,” Engineering Education, 9(1), pp. 18–32. 

[42] Rice, C., and Mays, D., 2022, “Opinion: Building Diversity, Equity, and Inclusion into an 
Engineering Course,” Advances, 10(4). 

[43] Dobbin, F., and Kalev, A., 2016, “Why Diversity Programs Fail,” Harvard Business Review. 
[44] Diaz, J., 2023, “Florida Gov. Ron DeSantis Signs a Bill Banning DEI Initiatives in Public 

Colleges,” NPR. 
[45] Iyer, K., and Boyette, C., 2023, “Texas Governor Signs Bill to Ban DEI Offices at State 

Public Colleges | CNN Politics,” CNN. 
[46] Sanger, C. S., 2020, “Inclusive Pedagogy and Universal Design Approaches for Diverse 

Learning Environments,” Diversity and Inclusion in Global Higher Education: Lessons from 
Across Asia, C.S. Sanger, and N.W. Gleason, eds., Springer, Singapore, pp. 31–71. 

[47] Moore, N. C., 2021, “DEI Education for All at Michigan Engineering,” Engineering Research 
News [Online]. Available: https://news.engin.umich.edu/2021/08/dei-education-for-all-at-
michigan-engineering/. [Accessed: 25-Oct-2022]. 

 
 
  

Journal of Biomechanical Engineering. Received August 01, 2023; 
Accepted manuscript posted October 18, 2023. doi:10.1115/1.4063819 
Copyright (c) 2023 by ASME

Acc
ep

te
d 

Man
us

cr
ip

t N
ot

 C
op

ye
di

te
d

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/biom

echanical/article-pdf/doi/10.1115/1.4063819/7052952/bio-23-1256.pdf by U
niversity O

f M
aryland-Baltim

ore C
ty user on 06 N

ovem
ber 2023



 

25 

SUPPLEMENTAL MATERIALS 
 
S1.  
DEI planning worksheet (provided to instructors pre-term) 

Before the first day of your class, please upload this worksheet to the Accreditation and 
Continuous Improvement (ACI) Google drive in the shared folder Spring 2021 planning 
worksheets [hyperlink removed for sharing purposes]. 

You do not need to do something for every point below, nor do we expect you to conceive novel 
ways to improve inclusivity, but we strongly recommend you do something using established 
knowledge and methods for points 1 through 3. 

Course name and number:  Answer 

Quarter and year: Answer 

Instructor or instructors: Answer 

  
1)  Be prepared to provide leadership on inclusivity in your class. To do this, you need to 
communicate your commitment to your class, and be prepared to follow through when needed. 
Students want to hear that we are actively educating ourselves. Consider the following steps:   

a)    Update the statement in your syllabus about your commitment to diversity, inclusion, 
and accommodations. Updated examples can be found here.  
b)    Self-educate with some or all of these recommended resources: 

i)      The BioE Justice Equity Diversity and Inclusion Committee maintains a 
comprehensive webpage with extensive resources, including a resource section on 
inclusive teaching. 
ii)     Use the Faculty Fellows Program resources about teaching practices and 
strategies, teaching support, resources to share with your undergraduate students, 
and wellness and safety (for new faculty, consider the Faculty Fellows Program). 
iii)   The universal design of instruction (UDI) framework is gaining increased 
attention and application by educational researchers. 
iv)   The Gladstone Institutes host seminars on Race and Diversity in STEM that are 
available for free on YouTube. One of particular interest might be “Cultural Tax: The 
Cost of Being the Only or the Few” by UW BioE alumnus Dr. Tyrone Porter. 
v)    Dr. Sylk Sotto gives a seminar on “What can I do? Faculty actions that advance 
racial equity in academic medicine” that is available for free on YouTube. 
vi)   Read the article How to Respond to Racial Microaggressions When They Occur. 
This quick read can apply to any type of microaggression. 
vii)  Read the article Teaching Diversity: The Science You Need to Know to Explain 
Why Race Is Not Biological 
viii) Learn about bias-free language. APA maintains a guide for Bias-Free Language. 
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ix)   Talk with a friend or colleague about or take a workshop so you can discuss or 
role-play these concepts. 

c)    Take time during your first class to realistically address your commitment, and your 
own journey towards becoming more inclusive. 
  

Do you plan to do any steps to provide leadership on inclusivity in your class this 
quarter? When and what? 

Answer 

 
2) Use inclusive pedagogy to create a more inclusive online learning environment, 
whether your class is in-person or entirely online, synchronous or asynchronous. Inclusive 
pedagogy refers to any methods that help all students (not just students with specific 
backgrounds or resources) understand your expectations and succeed in your classroom.   

a)    Ideas for inclusive pedagogy: 
i)      Our department has created this “lessons learned” sheet [hyperlink removed for 
sharing purposes] from previous course offerings. 
ii)     UW Center for Teaching and Learning has comprehensive strategies for 
inclusive teaching: pedagogical practices that support meaningful and accessible 
learning for students of all races, ethnicities, genders, socio-economic classes, 
sexualities, disability/ability statuses, religions, nationalities, ages, and military 
statuses. 
iii)   UW has a remote learning web site with advice on how to adapt your class to an 
online environment; the site provides 4 pages that each take about 5 minutes to 
read, and provide evidence-based advice and links on how to use the technology 
embedded in your Canvas site. 
iv)   The UW Resilience Lab recently published a Guidebook for instructors with best 
practices for addressing inclusion in the classroom and teaching for equity and 
access.   
v)    If you have a TA who took your course, they can likely provide useful advice 
about what would improve your course the most and use your preparation time most 
efficiently. 

b)    Examples of inclusive pedagogy practices: 
i)      Use modules to help students navigate your expectations and deadlines (see 
“plan your course”), or at least add a Canvas “Getting Started” module 
ii)     Include a mechanism for voluntary online discussions using Piazza or Canvas 
discussions (both are linked in your canvas site, but our students report preferring 
Piazza). This allows students to engage with and help each other and saves you and 
the TAs time. 
iii)   Record lectures and upload them for asynchronous learning. 
iv)   Upload pre-recorded videos (note that this is different from posting recordings for 
asynchronous learning) for some of the lecture material to free up class time to 
address technical issues, build community or answer questions. Evidence-based 
teaching indicates that videos should be broken into short (5 to 15 minutes) videos 
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on subtopics that are clear by the title and should replace time spent lecturing rather 
than increase total lecture time by duplicating or adding in-class lectures.  
v)    If lecturing online, use polling or zoom breakout rooms to give students a chance 
to break zoom fatigue with something active periodically. For breakout rooms, one 
strategy to create productive and inclusive discussions is to randomly assign 
students, start them off with a community-building exercise, and keep them together 
for multiple lectures, then change groups. Another strategy is to use rooms of two to 
do think-pair-share exercises.  
vi)   If assigning teams, consider inclusive practices when forming them. For 
example, research has shown that females in engineering are more successful when 
on a female-parity team compared to on a female-minority team. 

 
What inclusive pedagogies do you already use? How will you adapt them, or what do you 
plan to add this quarter?  

Answer 

 
3)  Get feedback about the inclusivity of your classroom using a mid-quarter course 
evaluation and/or by adding questions to your end-of-quarter IAS evaluation. Instructions will be 
sent to all instructors on how to arrange both of these as the time approaches. In each case, all 
you need to do is arrange the evaluations and commit to reading the resulting data. You may 
also find it useful to conduct quick check-in anonymous polls with students about a specific 
aspect of the class for formative feedback, so you can make real-time adjustments (e.g., are the 
times for my office hours accessible?) 
 
How and when do you plan to get anonymous input from students on the inclusivity of 
your course? 

Answer 

  
4) Provide training to students on inclusive professional skills of relevance to your class, 
such as how to create and work in inclusive teams by recognizing implicit bias and interrupting 
microaggressions. 

a)    Consider tools that you could incorporate into your class as part of team work 
training, such as the Harvard implicit association test. 
b)    Ask students to reflect on their inclusive professional and team working skills 
periodically throughout the quarter such as communication skills, what role they and 
others play within the group, and how well they worked with their teammates. 

 
Does this type of training fit naturally into your course? What plans do you have? 

Answer 
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5) Modify course materials to better represent the diversity of races, genders, and 
identities who work in or are served by the Bioengineering field. For example:  

a)    You can incorporate female or Black, Indigenous, or People of Color 
authors/scholars into in-class examples and readings. If you are unable to identify any 
authors of color, discuss with other colleagues in the field or try a literature review with 
some additional Google searches. To make this effective, add photographs of authors 
on slides to ensure students recognize contributions come from a diverse set of 
scholars. JEDI committee members have compiled lists based on research areas and 
can help with this. 
b)    You can modify photographs within your lecture slides to highlight the diversity of 
people who work in or are served by the Bioengineering field. E.g., do your slides have 
people of different races, genders, etc.? 
c)    You can highlight biomedical innovations and contributions by individuals who have 
a disability. You can highlight the importance of having diversity in design teams to 
create solutions that are accessible and inclusive. 
d)    You can discuss the intersection of bioengineering and EDI. This may include 
clinical or design needs (solved or unsolved) that address health equity or case 
examples of discrimination, population health and global health, and the uneven impact 
of some diseases on certain populations. These examples have been shown to support 
student engagement. Discuss the importance of who conducted or funded the project, 
which researchers had contact with participants, which populations were studied, etc., 
on the outcomes of the project. JEDI is building a list of bioengineering-related, specific 
examples [hyperlink removed for sharing.] 
e)    In this 15-minute podcast, Drs. Kali Hobson and Roberto Montenegro describe the 
methods they have developed to continuously review and revise curricular content to 
reduce bias and enhance coverage of societal and structural factors that impact health. 
Dr. Montenegro, who directs the BRICC (Bias Reduction in Curricular Content) process, 
also lays out his vision for using technology to automate the review process to ensure 
timely curricular enhancements and project sustainability. 
  

Do you see an opportunity to introduce this type of content into your course? Would you 
like help from the ACI, Curriculum, and JEDI Subcommittee to implement this and if so, 
when would you need this help? 

Answer 
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Recommended Course Evaluation Questions to Assess Inclusivity 
 
 
Likert-scale questions with options (1) Strongly Agree, (2) Agree, (3) No Opinion, (4) Disagree, 
(5) Strongly Disagree 

1. Overall, I am comfortable with the climate in this course. (Course climate includes the 
intellectual, social, emotional, and physical environments in which you learn.) 

2. I feel valued and respected by the instructor(s) in this course.  
3. I feel valued and respected by the TA(s) in this course. 
4. I feel valued and respected by other students in this course. 
5. Students help each other succeed in this course (to the extent permitted by academic 

integrity policy).  
6. My experience in this course contributes to my sense of belonging in engineering. 

 
Open-ended responses: 

7. Please use this space to provide details explaining your answers to the six agreement 
questions about course climate above. 

8. From your experiences, what aspects contributed most to the inclusivity of this class 
towards differences in race/ethnicity, socioeconomic class, gender, sexual orientation, 
country of origin, and ability as well as cultural, political, religious, or other affiliations, 
and personality, prior knowledge, life experiences, and other visible and nonvisible 
differences? 

9. Do you have suggestions to improve the inclusivity of this class? 
 
 
Student response to all questions was voluntary.   
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S2. 
This Course Improvement Memo is sent to instructors after each term. It collects data on a 
course’s continuous improvement. While originally designed to collect data for ABET 
accreditation, questions on DEI content were added to assess the DEI content in a course each 
term and whether it is new (added this quarter), improved (modified from a previous quarter), or 
unchanged (i.e., the same as the last time the instructor taught the course.) 
  
Course Improvement Memo (provided to instructors post-term as a Google survey) 
As a reminder, you can reference your DEI planning worksheets submitted here: [link redacted 
for sharing purposes] 
 
Name (first and last)* Answer 
 
Course* Answer 
 
Please check all of the following that you implemented in your course content this term 
(#4 and #5 of the worksheet):*  
(Respondents select one option per row) 
 

 Is not in my 
course 

Is in my 
course, and 
was added this 
quarter 

Is in my course, 
and was 
improved/modified 
from a previous 
quarter 

Is in my course, 
and was in it last 
time I taught this 
course 

Training to 
recognize bias, 
interrupt 
microaggression
s, etc. 

●  ●  ●  ●  

Incorporating 
authors/scholars 
from 
underrepresente
d groups 

●  ●  ●  ●  

Addressing 
bioethics, e.g., 
health disparities 

●  ●  ●  ●  
Explaining the 
connection 
between health 

●  ●  ●  ●  
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disparities and 
systemic racism 

Application of 
universal and 
inclusive design 
principles to 
engineering 
problems 

●  ●  ●  ●  

Training to 
collaborate 
effectively with 
diverse team 
members and 
demonstrate 
inclusion in 
teamwork 
approaches 

●  ●  ●  ●  

 
Please elaborate on the curricular elements above (e.g., activities, case studies, 
assignments). This will also help us coordinate content among courses. 
Answer 
 
Please check all of the following changes that you have in your course related to providing 
leadership on inclusivity (#1 of the worksheet):* 
(Respondents check all that apply) 

● Include an updated statement in your syllabus about your commitment to diversity, 
inclusion, and accommodations. 

● Self-educate with recommended materials from BioE JEDI, the Center for Teaching and 
Learning, the Gladstone Institutes, etc. 

● Devote time in the first day in class to realistically address your commitment to EDI, and 
your own journey towards becoming more inclusive. 

● I did none of the above  
● Other: 

 
Please elaborate on the changes you made above, especially describing what resources 
you used to self-educate on inclusivity. 
Answer 
 
Please check all of the following changes that you have in your course related to pedagogy 
(#2 of the worksheet):* 
(Respondents check all that apply) 

● Use modules to help students navigate 
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● Offer a mechanism for voluntary or anonymous online discussion (e.g., Piazza)  
● Upload recorded lectures for asynchronous learning  
● Pre-record lecture videos to free up class time  
● Implement polling or breakout rooms to increase engagement  
● I did none of the above  
● Other: 

 
Please elaborate on the inclusive pedagogy changes you made above.  
Answer 
 
Would you be interested in additional assistance from a JEDI/curriculum subcommittee 
focused on making BioE curriculum more inclusive? 
Answer 
 
How helpful was the EDI planning form? *  
(Respondents select one option) 
 

       0       1       2       3       4       5  

Not at all helpful ●  ●  ●  ●  ●  ●  Very helpful 

 
  
Please elaborate on your rating above. What worked well? What other resources did you 
want or need? 
Answer 
 
If you did mid-quarter evals, please summarize student feedback here. Alternatively, feel 
free to copy-paste these results or email the PDF to Alyssa Taylor (actaylor@uw.edu). 
(we will follow up later to get feedback from end-of-quarter student evals) 
Answer 
 
For ABET accreditation purposes, please include information on other types of course 
improvements beyond DEI. In particular, were there any lessons learned regarding 
remote learning? Also, please document plans for future changes.* 
Answer 
 
Anything else you'd like to add?  
Answer 
 
* indicates required response 
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S3.  
Program Review (Given to juniors and seniors at the end of the academic year. The survey 
slightly varied between juniors and seniors. We have provided the one for juniors below.) 
 
Thank you for participating in the annual BioE Program Review. We take this feedback very 
seriously and use it to make improvements to our program and curriculum. This survey is 
designed to take about 10 minutes, and your responses are anonymous. After submitting your 
responses, you will have the opportunity to enter a drawing for a gift card. 
 

1. Remote learning. Over the past year, most courses have been in remote-learning 
format. What teaching practices and tools would you suggest that BioE courses continue 
to use when returning to in-person instruction? 
Answer 

 
Diversity, equity, and inclusion (DEI) 
UW Bioengineering is committed to establishing an inclusive and welcoming environment for all 
students, faculty, and staff. Each member of the BioE community has an important role to play 
in advancing diversity, equity, and inclusion (DEI), as we define below: 

● DIVERSITY: individual differences (e.g., personality, prior knowledge, and life 
experiences) and group/social differences (e.g., race, ethnicity, class, gender, sexual 
orientation, country of origin, and ability as well as cultural, political, religious, or other 
affiliations) 

● EQUITY: the creation of opportunities for historically underserved populations to have 
equal access to and participate in educational programs that are capable of closing the 
achievement gaps in student success and completion 

● INCLUSION: intentionally creating a welcoming environment for everyone, absent of 
negative feelings and experiences such as fear, insecurity, social tensions, and 
unaddressed microaggressions, while empowering ourselves to process and confront 
such negative experiences should they arise, as well as fostering active, intentional, and 
ongoing engagement with diversity sources: http://bit.ly/aacu-mei, http://bit.ly/ihe-incl 

 
2. Please indicate your perception of the inclusiveness of our department:  

(Respondents select one option) 
 

       0       1       2       3       4       5  

None ●  ●  ●  ●  ●  ●  Very high 

 
3. Please comment on your rating above 

Answer 
 

4. Considering your experiences in BioE courses, please indicate your agreement 
with each statement below: 
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(Respondents select one option per row) 
 

 

 Strongly 
disagree 

Disagree No opinion Agree Strongly 
agree 

I felt valued and 
respected by the 
instructors in these 
courses. 

●  ●  ●  ●  ●  

I felt valued and 
respected by the 
TAs in these courses. 
 

●  ●  ●  ●  ●  

I felt valued and 
respected by other 
students in these 
courses. 

●  ●  ●  ●  ●  

My experiences in 
these courses 
contributed to my 
sense of 
belonging in BioE. 

●  ●  ●  ●  ●  

 
5. Please comment on your answers to the agreement questions above. 

Answer 
 

6. How much has your experience in the BioE program helped you develop each of 
these DEI skills/knowledge? 
(Respondents select one option per row) 

 

 Not at all Very little Some Quite a bit Very 
much 

Recognizing bias in 
personal interactions ●  ●  ●  ●  ●  
Identifying scholars 
from minoritized 
groups who have 
contributed to 

●  ●  ●  ●  ●  
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bioengineering 
 

Describing examples 
of health disparities. ●  ●  ●  ●  ●  
Explaining the 
connection between 
health 
disparities and 
systemic racism 
 

●  ●  ●  ●  ●  

Applying universal 
and inclusive design 
principles to 
engineering problems 
 

●  ●  ●  ●  ●  

Collaborating 
effectively with 
diverse 
team members and 
demonstrating 
inclusion in teamwork 
approaches 
 

●  ●  ●  ●  ●  

7. Describe how your experiences in BioE (in courses or otherwise) have helped you 
learn DEI skills/knowledge like those listed above. 
Answer 
 

8. Describe how your experiences in BioE (in courses or otherwise) could be 
improved to help you learn DEI skills/knowledge like those listed above. 
Answer 
 

 
As part of our interest in establishing an inclusive and welcoming environment, we 
would like to know if our students’ experiences in our department, as addressed in the 
prior questions of the survey, are different depending on various demographic factors 
and personal identities. If you are comfortable doing so, please answer the following 
demographic questions. 
 

9. How do you currently describe your gender identity? Please specify or indicate if 
you prefer not to answer. 
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Answer 
 

10. How do you currently describe your racial and ethnic identity? Please explain or 
indicate if you prefer not to answer. 
Answer 

 
11. During your time as a BS BioE student, 

(Respondents select one option per row) 
 
 

 

 Yes No Prefer not to 
answer 

Are you eligible for a Federal Pell Grant or State 
Need Grant? ●  ●  ●  
Are you an international student? 
 ●  ●  ●  
Do you identify as having a disability? 
(Components of a disability might include: 
Mobility, Sensory, Learning, Mental health, or a 
disability not listed here) 

●  ●  ●  

Are you a first-generation college student (i.e., 
you do not have a parent/legal guardian who had 
completed any college coursework)? 
 

●  ●  ●  

12. Do you think your experiences in our program or your undergraduate career have 
been influenced by any of these factors and identities, or the intersectionality of 
any of these factors and identities? 
(Respondents select one option) 

● Strongly agree 
● Agree 
● No opinion 
● Disagree 
● Strongly Disagree 

 
13. Please explain your rating, if you are willing to share: 

Answer 
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Supplemental Figure 1.  DEI content categorized per course and cataloged for the 
bioengineering undergraduate curricula. Instructors adopted a wide variety of mechanisms to 
include DEI content in their courses, which varied in size, topic, level, and format.  
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