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The Department of Civil and Environmental Engineering (CEE) at Rowan University received an NSF RED
(Revolutionizing Engineering Departments) grant. A significant focus of this grant is to develop and integrate inclusive
curriculum for core civil engineering courses. All core civil engineering courses at the sophomore and junior level are a part
of this initiative. Courses included statics, solid mechanics, civil engineering systems, surveying, structural analyses, steel
design, fluid mechanics, water resources engineering, material science, civil engineering materials, geotechnical engineer-
ing, environmental engineering, sustainable civil and environmental engineering and transportation engineering. The
NSF RED initiative was integrated with our CEE goes Green efforts that were initiated in 2004. This initiative allowed the
above mentioned courses to incorporate concepts and content on sustainability. Course content included strategies such
as faculty training, presenting case studies, rewording course syllabi and problems, assigning team projects, developing
extra credit projects. The success of this integration is measured via course evaluations, focus group responses and senior
exit interviews. The early assessment data indicates that the strategies for revising course content is successful as the
student responses are extremely positive for all courses across the border. Seventy five percent or more students responded
favorably to the questions posed for the select courses except for statics, solid mechanics, civil engineering systems and
transportation engineering. The courses for the structural engineering sequence (statics, solid mechanics, structural
analyses, steel design and transportation engineering) indicated lower scores in comparison to the environmental and
water resources engineering courses. The major challenge is to train adjunct or temporary faculty who teach select sections
of the core courses when the need arises. Students in the junior year are subject to multiple surveys that leads to survey

fatigue.
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1. Introduction

Two terms that have gained momentum in engi-
neering education and professional practice are
diversity and inclusivity (D&I) [1-5]. This stems
from the fact that STEM (Science, Technology,
Engineering and Mathematics) fields still lack
diversity after three decades of STEM initiatives
funded by federal, state agencies, private founda-
tions and companies [6-8]. The key reason for the
lack of diversity in STEM fields is the presence of a
chilly, unwelcoming atmosphere in general, but
especially for students from underrepresented
groups [9-11]. The lack of role models from select
groups makes the problem worse. Furthermore,
engineering faculty are unaware of the fact that
their teaching pedagogy may not be appealing to all
students from various backgrounds. Sometimes
engineering textbooks compound the factor by
providing images and examples targeted for only
one type of group.

Recent researchers [6—8] have demonstrated that
the engineering community needs to restructure
teaching pedagogy to attract and retain a diverse
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student body. Industries indicate that organizations
work effectively with successful outcomes when the
participating players bring diversity to the work-
place [9-12]. Most educational institutions and
companies have established D&I offices to promote
diversity, equity and inclusion in recent years [13—
15]. These initiatives are all targeting meaningful
collaborations that promote a diverse and inclusive
community. Their overarching goal is to promote
better dialogue and opportunities for students who
not only meet the definitions of URMs (Under
Represented Minorities) but also other vulnerable/
historically underserved groups such as first gen-
eration, low socio-economic status and other undi-
sclosed groups.

The National Science Foundation introduced the
RED (Revolutionizing Engineering Departments)
program to build upon previous efforts in engineer-
ing education research [16]. The description verba-
tim on the NSF website about the RED program
reads as “RED Innovation projects will develop new,
revolutionary approaches and change strategies that
enable the transformation of undergraduate engi-
neering education. Projects will include consideration

727



728

Kauser Jahan et al.

of the cultural, organizational, structural, and peda-
gogical changes needed to transform the department
to one in which students are engaged, develop their
technical and professional skills, and establish iden-
tities as professional engineers. The focus of projects
should be on the department’s disciplinary courses
and program.” The first RED awards were made
official in 2016.

The Civil and Environmental Engineering
department at Rowan University is the first recipi-
ent of an NSF RED award. The title of our NSF
RED grant is “Revolutionizing Engineering Diver-
sity (RevED)”. The goal of this project is to
revolutionize the Civil and Environmental Engi-
neering (CEE) Department by radically increasing
diversity and achieving high retention and gradua-
tion rates of all CEE students. An ambitious plan
for curricular and extracurricular reform is being
used to increase the representation of women and
Underrepresented Minority (URM) students and
historically underserved groups. These measures
are being deployed using a multi-pronged approach
presented in Fig. 1.

Over the years, many aspects of our RevED grant
have been disseminated [17-31] via numerous pub-
lications and presentations. None have thoroughly
reported on the curricular changes made to our core
civil engineering courses. This paper will specifically
focus on the changes implemented in course content
of our civil engineering core courses in the sopho-
more and junior years. It also indicates how we
maintained the sustainability aspects for the core
courses and integrated it with inclusive strategies to
address the NSF RevED initiative. The paper does

not attempt to correlate these results with numbers
of students recruited, retained and the other goals
of the RevED project.

The CEE department undertook a major initia-
tive titled “CEE Grows Green” in response to the
growing focus on sustainability by lead professional
organizations [32-41]. The need to introduce green
engineering/sustainability concepts to undergradu-
ate engineering students became recognized as
increasingly important all around the world [42-
47] in the late 1990s. In the USA the Engineering
Accreditation Commission ABET in their criteria
requires the integration and implementation of a
broad education to understand the impact of engi-
neering solutions in a global , economic, environmen-
tal and societal context. Discipline specific criteria,
such as in chemical engineering, further specify that
engineers must have “ethics, safety and the envir-
onment” included in the curriculum. Several inter-
national professional engineering accreditation
bodies from New Zealand, Australia, South
Africa, Ireland and Canada have similar wording
to that in the USA accreditation requirements [42—
46]. The United Kingdom requires that chartered
and incorporated engineers must “undertake engi-
neering activities in a way that contributes to sustain-
able development” [47]. Therefore there is
tremendous international consensus of accredita-
tion bodies on the importance and urgency of
introducing green engineering and sustainability
concepts in engineering education. As such, the
department had already integrated green engineer-
ing and sustainability in all their core courses before
the NSF RevED grant was funded.

Revise admissions

criteria
Expose role models Provide D&I

from training to faculty
industry/academia and administrators

. Integrate D&I

Mentoring programs concepts in core

for atrisk groups courses
—_—

Fig. 1. Components of the RevED program to revolutionize diversity.
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A widely accepted definition of sustainable devel-
opment is that presented by the UN World Com-
mission on Environment and Development:
“sustainable development is development that
meets the needs of the present without compromis-
ing the ability of future generations to meet their
own needs’’ [48]. Sustainable solutions support the
complex and interconnected issues of environmen-
tal health, social equity and economic vitality for
thriving, resilient communities. A lack of sustain-
able practices results in social inequality, economic
disparity, and environmental degradation. The
integration of diversity, equity and inclusion
(DE]) into the engineering curriculum is a critical
part of the education of engineers who will under-
stand the social and environmental impacts of
engineering design and contribute to the develop-
ment of sustainable practices. Developing sustain-
able solutions requires cultural understanding and
social awareness, diverse representation to provide
multiple perspectives, and inclusive practices to
ensure that all voices are heard and valued. Thus,
diversity, equity and inclusion are an integral part
of the professional skillset and ethical responsibility
of practicing engineers. The Civil Engineering pro-
fession has embraced sustainability and sustainable
design as strategic priorities. As sustainability
increases in importance to the Civil Engineering
profession, education of the current and future
engineering workforce on issues related to sustain-
ability becomes a priority. The integration of sus-
tainability into the Civil Engineering curriculum
has been reviewed previously [49]. The interlinkages
between sustainability and equity can be illustrated
through many examples related to civil engineering
and infrastructure, for example, water resources
management [50], the broadband divide [51], trans-

portation equity [52], and health equity associated
with the built environment [53].

2. Project Implementation

A number of major steps were planned to imple-
ment course content change to incorporate inclu-
sivity and diversity. The strategies used were similar
to those steps used for the Green Engineering
initiative. These steps are presented in Fig. 2.

2.1 Faculty Buy-in and Training

The CEE faculty were all invited to a one-day
mandatory workshop presented by a professional
duo (Julia M. Williams and Ella Lee Ingram) from
Rose-Hulman Institute of Technology [54-55] . The
goal of this workshop was to:

e Educate. publicize and celebrate a departmen-
tally-adopted definition of inclusion and inclu-
sive teaching.

e List at least ten approaches consistent with
inclusive teaching.

e Integrate the premises and language of inclusion
in course objectives.

e Reorganize at least four topics in courses to
target inclusive teaching practices that also
adopted sustainability

This workshop allowed faculty to develop a
diversity statement for the department. This reads
as follows and is posted on the department website:
“The Rowan University Civil and Environmental
Engineering Department welcomes individuals of all
races, religions, beliefs, ethnicities, genders, gender
identities, gender expressions, national origins, reli-
gious affiliations, sexual orientations, ability — and
other visible and nonvisible differences. We want to
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Fig. 2. Steps in implementing inclusive diverse course content.
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expand opportunities for all students and strongly
believe that we will be better people and engineers
when we embrace diversity”.

Faculty were encouraged to share their under-
standing of inclusive pedagogy and offer their
course syllabi, classroom exercises that they
believed were examples of inclusive strategies for
constructive criticism. The professional team
articulated and clarified that inclusive pedagogy is
not only a method of teaching but also a change in
values and at certain times beliefs. This type of
teaching brings instructors and students together
to establish a healthy learning environment where
all are welcome and valued. The course content sets
the tone that the instructor values contributions
from all around the world and not from a set
community or demographic.

The faculty were also made familiar with the
institution’s definition of inclusivity which has
been adopted from AAC&U [56] “Inclusion is the
active, intentional, and ongoing engagement with
diversity — in people, in the curriculum, in the co-
curriculum, and in communities (intellectual, social,
cultural, geographical) with which individuals might
connect — in ways that increase one’s awareness,
content knowledge, cognitive sophistication, and
empathic understanding of the complex ways indivi-
duals interact within systems and institutions”.

This active training session exposed faculty to
understand D&I issues in relevance to the courses
they taught. Faculty worked on rewording course
syllabi, learning objectives, rewording problems
and reworking course content. Faculty were then
paid a small honorarium from the RevED grant
over the summer of 2017 to start developing inclu-
sive course content. The department also invested
in assigning students to faculty to assist them with
curriculum development. This co-construction of
inclusive content with students was really impor-
tant as it allowed our major stakeholders (students)
to provide input.

Faculty training is a continuous process and they
participate in mini summer workshops annually.
The institution also has a new D&I certificate that
all faculty have to complete. The Department

Tenure and Recontracting documents were revised
to include verbiage that reflected that Inclusive
Curriculum development was a part of the teaching
evaluation process. Furthermore, monthly depart-
ment meetings include enriching discussions on our
inclusive and sustainable course content to keep us
momentum and continuous improvement in our
offerings.

The RevED Inclusive curriculum update is on the
department monthly meetings agenda. The RevED
coordinator also attends these meetings to share
course changes, success stories and areas for
improvement. The RevED program coordinator
was also assigned to meet with faculty regularly to
ensure their progress. The coordinator also helped
with the implementation of the course content. A
dedicated website with an innovative curriculum
placeholder allows all to have access to the devel-
oped course content, inclusive curriculum strate-
gies, samples of syllabi etc [57]. Inclusive curriculum
strategies and samples of inclusive language for
syllabi are presented in the appendix.

2.2 Development of Inclusive Course Materials

Fourteen core civil engineering courses in the
sophomore and junior years were identified for
this initiative. All students are required to enroll
for these courses. The following courses shown in
Table 1 were identified for content changes. These
courses had already integrated sustainability and
green engineering practices.

Faculty were trained and provided with select
inclusive strategies for their courses. The goal for
the faculty is to demonstrate that diversity and
inclusivity is important to them by casually blend-
ing topics in their day to day lectures instead of
dedicating one lecture in the semester to inclusivity.

2.3 Development of Sustainable Course Materials

The above mentioned core courses were also
included in a “CEE Grows Green’ initiative that
was implemented in 2007 and is continued to this
day. The objective of this endeavor was to ensure
that all CEE core courses were integrating sustain-
ability across the curriculum. Faculty were trained

Table 1. Civil Engineering Core Course Selected for D&I Content Revision

Sophomore Civil Engineering
Year (4) Statics Solid Mechanics Systems Surveying
Structural Analyses Analyses & Design of Fluid Mechanics* Water Resources
Steel Frames* Engineering*
Junior Material Science Civil Engineering Geotechnical Transportation
Year (10) Materials* Engineering* Engineering
Environmental Sustainable Civil and
Engineering* Environmental
Engineering (SCEE)

* Courses with lab.
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Table 2. Inclusive Strategies for Courses

Strategy

Syllabus Rewording Required
Reword technical problem wording Required
PowerPoint Presentations on case studies Required
Assign a team project (report, presentation, video, brochure) Required
Assign team names based on people of influence or the team adopts a country Encouraged
Assign teams to watch a movie that focuses on diversity, social injustices, ethic violations, gender biases Encouraged
Add questions on quizzes/exams Encouraged
Test students in different ways (Take home, Team assignment, Open book) Encouraged
Field Trip Encouraged
Extra credit — Diversity issues Encouraged
Extra Credit — Appreciation for the arts from various cultures Encouraged

in the definition of sustainability according to the
Bruntland Commission’s Our Common Future [58].
They were also exposed to the USEPA Green
Engineering Strategies and definition along with
the United Nations Millennial Development
Goals [59, 60]. The strategies presented in Table 2
were used for integrating sustainability, inclusivity
and diverse course content.

2.4 Implementation

The course content implementation phase was
initiated in Spring and Fall of 2019 for diverse
and inclusive curriculum. There were very little
challenges in implementing the new changes as the
courses were being taught by faculty who had
already been trained and had received assistance
in developing course content. The challenges were
posed when select sections were assigned to new
adjunct faculty who had not received any training
and were asked to implement the content in the
sections they were teaching. Faculty were specifi-
cally encouraged to take the following steps:

(a) Mention the importance of sustainability,
diversity and inclusivity at the beginning of
the semester and point out the language in
their syllabi

(b) Provide socially relevant global examples that
integrate ethics and social injustices

(c) Tie the need for the arts, social sciences and
humanities; and

(d) Provide variation in graded deliverables such as
quizzes, homework, classwork, team assign-
ments etc.

Samples of these (syllabi, examples of lecture slides
and assignments are provided in the Appendix and
are also posted on the RevED website).

2.5 Assessment

A team of faculty were invested in developing an
online survey to assess the impact of the revised
course content. This survey is presented in Fig. 3.
All core courses (14 total) presented in Table 1
were subject to this survey. The department head
implemented this survey by sending the survey link

(1 =Not Covered
(a) Global Issues

(b) Societal Issues
(c) Ethical Issues

(d) Problem Solving Techniques
(e) Engineering Design

(f) Diversity & Inclusivity

(b) Used open-ended problems

Curriculum Survey
Question 1: Do you think the course adequately covered the following topics?
5 = Adequately Covered)

Question 2: The course (1 = Strongly Agree
(a) Included socially relevant examples of engineering work

(b) Increased my interdisciplinary knowledge

(c) Exposed me to the arts, social sciences and humanities as relevant
Question 3: The course (1 = Strongly Agree
(a) Used various types of graded work

(¢) Provided opportunities for collaborative work

5 = Strongly Disagree)

5 = Strongly Disagree)

Fig. 3. Survey instrument developed for course assessment.
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Fig. 4. Results from Question 1 of Survey (Scores of 3 Covered — 5 Adequately Covered were lumped
together as an indication of students showing content).

to students enrolled for a specific course via email.
Repeated emails were sent out and the faculty also
made announcements in their classes and provided
time to ensure that 80% of the students completed
the survey. Survey results for the Spring 2019 and
Fall 2019 are presented in Figs. 4, 5 and 6. These
figures include results from Spring 2019 and Fall
2019 of core CEE courses. The y axes represent the
percent of students who responded favorably to the
question. The number of students participating in
these surveys was always at 85% of the total # of
students. Our class sizes for core CEE courses are
usually between 35-40 students.

The same courses are evaluated for exposure to
sustainability via our annual senior student exit
survey. This survey is conducted every spring seme-
ster for our graduating students. The question

specifically asks “This course exposed me to sus-
tainability and green engineering’” with score 1 =
Strongly Agree to 5 = Strongly Disagree. The
results of Spring 2019 are presented in Fig. 7. It is
important to note that the students have taken these
courses in their Sophomore and Junior years. As
such they are providing feedback a year later. This
was undertaken to assess knowledge retention.

3. Discussion of Results

The overall results for the core civil engineering
course assessments are highly encouraging. Before
assessment, the faculty had indicated that the
courses which would pose challenges were Statics,
Solid Mechanics, CEE Systems and Structural
Analyses. The first three of these courses are sopho-
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Fig. 5. Results from Question 2 of Survey (Scores of 1 Strongly Agree — 2 Agree were lumped together as an

indication of students showing content).

more level courses. This overall trend was observed
in the assessment results. Faculty also indicated
that the Environmental Engineering and Water
related courses would fare well because of the
course content being an easier fit for integrating
inclusive and green engineering content. Courses
with a laboratory component also fared well as
students have more time and interaction with the
course instructor in the laboratory.

3.1 Results from Curriculum Survey ( Diversity and
Inclusivity)

Question 1: 80% or more students in all courses
except Statics, CEE Systems and Transportation
Engineering indicated that the course adequately
covered topics focusing on (a) Global Issues (b)
Societal Issues (c) Ethical Issues and (f) Diversity &
Inclusivity. 90% or more students indicated that all
courses adequately covered Problem Solving Tech-
niques and Engineering Design. The CEE Systems
course is primarily a statistics course and the
sections were taught by an adjunct. The Transpor-

tation Engineering course was taught by a new
tenure track faculty for the first time. Our Statics
course is only a two credit sophomore course unlike
other institutions where it is a three credit course.
This is challenging for faculty who need to cover a
lot of basic core concepts while also addressing
inclusive pedagogy strategies in a short period of
time.

Question 2: This question was aimed at assessing
if the course was incorporating inclusive examples
of engineering work that could lead to an increased
knowledge about the nature of interdisciplinary
engineering work. In this category 75% or more
students indicated that the courses included socially
relevant examples of engineering work and
increased their interdisciplinary knowledge. When
asked whether the course exposed students to the
arts, social sciences and humanities Statics, CEE
Systems, Material Science, CEE Materials and
Structural Analyses failed to make the 75% mark.

Question 3: This question was primarily aimed to
see if students were exposed to different techniques
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in the classroom that enhanced their learning
experiences. All courses fared well (>75% favorable
responses) on the use of various types of graded
work and use of open-ended problems except
Structural Analyses. Courses that need improve-
ment on collaborative work opportunities included
Structural Analyses, Transportation Engineering
and Geotechnical Engineering.

Overall these results are encouraging. Out of
fourteen core courses that were evaluated, two
sophomore and four junior courses did not meet
all requirements favorably. These courses are cur-
rently being reassessed for improvements in content
and delivery. Courses that used more than the four
required inclusive curriculum strategies fared better
than the ones that did not.

Preparing inclusive course content is the easier
part than the implementation. It is challenging to
ensure that all faculty tenure-track and adjuncts
deliver the prepared course content in an appealing,
effective manner. Another problem that has sur-
faced is student survey fatigue. Students participat-
ing in these course surveys are enrolled in all the
core courses. This means that the juniors are taking
10 surveys for this specific RevED component.
There are other RevED surveys on classroom
climate, diversity etc and other NSF grant surveys
that the students are asked to participate. Students
also have to participate in course and instructor
evaluations at the end of the semester. There is not
an easy way to stagger these surveys or to repeat-
edly appeal to the students to complete the surveys.

3.2 Results from Curriculum Survey
( Sustainability )

The results from the sustainability content for the
select courses showed a similar trend. Statics, Solid
Mechanics, Surveying and CEE Systems scored less
than 80% in comparison to the other courses. All

four courses are sophomore level courses with the
first three being 2 credits each. The overall results
are encouraging as all the Junior level core courses
indicate that the students agree that the course
exposes them to sustainability and green engineer-
ing topics adequately. Students are also asked to
provide samples of sustainability that they learnt
from their coursework. This additional information
complements the scores received for the courses and
is also indicative of what the student perceives as
examples of green engineering and sustainability.

3.3 Results from Curriculum Survey (Climate)

In the Spring of 2019, the CEE seniors who were
graduating (60) were also asked the following
questions on assessing the climate of their environ-
ment. The results are presented in Fig. 8 for ques-
tions ““a” through “d”.

(a) Were you treated fairly and with respect by the
engineering faculty?

(b) Were you treated fairly and with respect by the
non-engineering faculty?

(c) Were you treated fairly and with respect by the
engineering students?

(d) Were you treated fairly and with respect by the
non-engineering students?

() How was the climate of diversity in the depart-
ment/college/university (in classrooms, outside
of classrooms)? Comment question.

(f) Do you have any suggestions for how we could
improve the climate for diversity and inclusion
in the department/college? Comment question.

The responses for questions “d” and “e” (text)
are presented in the appendix. The comments
indicate that students recognize that our classrooms
are not diverse but we are focused on improving our
diversity numbers. There are very few negative
comments regarding our D&I initiatives.

Focus groups also confirmed the comments made
in response to questions d and e. Students recog-
nized that the classroom was not diverse. They
indicated that the faculty were diverse. Few stu-
dents indicated that they were isolated in the
department as most CEE courses require team-
work. The CEE department has seen a steady rise
in numbers of LatinX and African American stu-
dents. This group pointed out that this is not
reflected in the faculty or the overall engineering
community.

4. Future Work

The CEE faculty will continue to invest in develop-
ing and implementing inclusive pedagogy in all
courses core and electives. Some elective courses
are already being offered with these curricular
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changes. Our goal is to revolutionize all courses
including our Senior Capstone design course. The
department has a number of steps in place to sustain
this initiative. This includes student support for
faculty for content development and improvement
every year along with assessment for rapid feed-
back. Faculty will also be required to participate in
institutional D&I certificates, training on uncon-
scious biases and other relevant workshops. Our
college of engineering is heavily invested in project
based learning when it was established in 1996. The
College of Engineering’s key features include colla-
borative teamwork in inter- and multi-disciplinary
laboratory and coursework and the incorporation
of state of the art technologies and innovative
teaching methodologies. All engineering students
share a common engineering clinic class for their
eight semesters of study. This clinic course is a
major hallmark of our engineering program.
Faculty use the upper level clinic courses to
involved students in developing innovative inclu-
sive curriculum. Our future work will include invol-
ving students to develop interactive materials such
as videos, social media content for broader impact.
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5. Conclusions

The NSF RevED grant has allowed the CEE
department at Rowan University to investigate
course content of core sophomore and junior
courses and develop and integrate inclusive course
content. Faculty have to continuously improve
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Appendix

Language for Syllabus

Accommodation:

Your academic success is important. If you have a documented disability that may have an impact upon your work in
this class, please contact me. Students must provide documentation of their disability to the Academic Success Center
in order to receive official University services and accommodations. The Academic Success Center can be reached at
856-256-4234. The Center is located on the 3rd floor of Savitz Hall. The staff is available to answer questions
regarding accommodations or assist you in your pursuit of accommodations. We look forward to working with you
to meet your learning goals.

Inclusive Learning Environment:

It is my intention that students from all backgrounds and perspectives will be well served by this course, and that the
diversity that students bring to this class will be viewed as an asset. I welcome individuals of all ages, backgrounds,
beliefs, ethnicities, genders, gender identities, gender expressions, national origins, religious affiliations, sexual
orientations, ability and other visible and nonvisible differences. All members of this class are expected to contribute
to a respectful, welcoming and inclusive environment for every other member of the class. If you feel that your
contribution is not being valued for any reason, please speak with me privately. If you wish to communicate
anonymously you may do so in writing or speak with the Office of Social Justice, Inclusion, Conflict Resolution
(socialjustice@rowan.edu, 856-256-5496, Room 118, Robinson Hall).

Lived Name / Pronoun Syllabus Statement:

I will gladly honor your request to address you by the name or gender pronoun that you choose. I will provide the
opportunity for you to indicate your choice on the first day of class so that I may make appropriate changes to my
records, and I am always open to change.

Professional Behavior:

As an engineering professional, it is extremely important that you treat people with respect and consideration. It is
expected, therefore, that you will maintain good professional conduct throughout this course, in all your interactions
with your peers and the instructor.

Rowan Success Network:

The Rowan Success Network powered by Starfish is designed to make it easier for you to connect with the resources
you need to be successful at Rowan. Throughout the term, you may receive email from the Rowan Success Network
team regarding your academic performance. Please pay attention to these emails and consider taking the
recommended actions. Utilize the scheduling tools to make appointments at your convenience including tutoring.

Samples of Inclusive Strategies and Course Content

Using a Global example:

Ask students in Water Resources Engineering to determine how the waterworks were constructed in the Al-Hambra
Palace in Granada Spain. Students learn about the Sierra Nevada Mountains, the Moor civilization, the Nasrid
Scholars and their contributions to science and technology.

Case Study (Sample) Structural Analyses:
The Structural Analysis course is a relatively math-intensive course with no design component. In order to illustrate
the importance of structural analysis in the design of safe structures and to increase the level of empathy among
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students for the victims of structural engineering failures, the first class session in Fall 2017 was devoted to the [35W
Bridge Collapse in Minneapolis, MN. A presentation on the collapse focused on the following topics: a history of the
structure, the cause of the collapse, and the 13 victims of the collapse. The class divided itself into teams of 4 or 5
students and several topics/questions were discussed including: how could the collapse have been prevented; the
agencies, groups, or companies responsible for the collapse; why no action was taken when evidence of imminent
collapse was discovered six years earlier; why loads were added to the structure despite the evidence of imminent
collapse; and a detailed discussion of the 13 individuals who were killed. The goal in discussing the victims of the
collapse was to elicit empathy among the students for these victims and to show the students the very real
consequences of engineering error and structural failure.

Rewording a Problem:

e Design a batch reactor with . . . > A developing community needs to have access to safe drinking water. A batch
reactor will serve their needs.
A steel beam needs to be designed . . . > The city of XX lost their “yy”" structure due to Hurricane Sandy.
Recycled concrete was used as a green material for use in xx.

e Determine the sheer force . . . > Bamboo was used for xx member. This was to address sustainable green
engineering. Determine the sheer force.
e Calculate the alum dose . . . > Alum is an universal coagulant and is used extensively in poor and developing

communities. Calculate the alum dose . . .

Team Names (Samples)

e Assign teams a name of a person of influence or the team adopts a country. Use examples that are global and a
learning opportunity for the students. Not every person assigned has to be a scientist or engineer. Have the team use
the name throughout the semester. Present for 2 minutes about the assigned person every other week.

o  Example— Henrietta Lacks, Ruth Bader Ginsburg, Nelson Mandela, Queen Victoria (major scientific contributions
made during her reign), Vandana Shiva, Arundhati Roy, F. R. Khan etc.

Movies (Samples)

Assign teams to watch a movie/documentary — not all need to be on a technical contribution.

e Legally Blonde — Good message — you can be blonde, beautiful and like pink and be smart!

e Whale Rider — Society wants women to prove themselves before they can be picked as a leader.

e Rosalind Franklin: The Dark Lady of DNA- struggled with lack of confidence-a very human trait in our
students.
Stephanie Kwolek — Confident about her knowledge.
Bhopal Express — How India forced Union Carbide to change laws in the USA for People Right to Know!
Erin Brockovich — Her curiosity and compassion led to justice and the largest class action law suit. Still an activist
to this day.
A Civil Action — John Travolta; movie based on real case.
The Imitation Game — Life of Alan Turing

Interview Responses to Questions d and e

How was the climate of diversity in the department/college/university (in classrooms, outside of classrooms)?

Diverse . . .

Very welcoming, especially for girls.

Department does a lot but there is still work to do. Compared with universities in Philly or North NJ, we are in a less
diverse and less forward thinking region. I have never witnessed overt discrimination, but seen many times people
appear indifferent to injustice. When the hate group came to campus, everyone was outraged. But when discussing
something such as why there aren’t more women or minorities in engineering, there are many (especially ECEs) who
will dismiss structural economic factors and biases as a prime culprit.

The university clearly encourages diversity inside and outside of the classrooms.

There was a shocking lack of people of color.

Good.

The diversity at and within Engineering was very good. There was a lot of diversity and never did it feel as if anyone
was favored.

Above average climate diversity.
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Good.

Diversity was fine.

Average.

Fine? Doesn’t really have anything to do with my school work. I met cool people. That’s it.

Diversity is not an issue here at . . . No one cares about race/gender/religion in engineering. The quality of the person
matters.

Cold in some and warm in others.

Fine.

Less diverse in classrooms than out of classrooms (more gender diversity than race).

Good diversity. Less diversity throughout engineering than the entire university.

I come from a very diverse community so coming to Rowan was much less diverse than I was used to.

Since it’s honestly pretty male dominated, diversity is something that needs to be worked on within the college.

As a gay Male, I felt the climate for diversity was great and inclusive.

Do you have any suggestions for how we could improve the climate for diversity and inclusion in the department/college?

Survival of the fittest.

We need to bring in more dynamic speakers to the classroom, especially people who aren’t from the engineering field,
to break the STEM cultural bubble. Allowing people to take courses like public speaking outside engineering will
help integrate engineers with the university as a whole, which is more diverse. There also needs to be greater emphasis
on teaching people how numerical data and other scientific principals we are taught can be misused. Whether it is a
polluting plant or an unsafe pedestrian crossing, low income communities often don’t have the data (at least initially)
to go against well funded actors. Having the ability to go into communities and gather facts on the ground should be
seen as equally important to being able to read a technical report. Other majors such as psychology and urban
planning teach this way and they have a much better reputation for listening to underrepresented groups. Changing
this fundamental lens is the only way to really correct many issues.

No.

None.

I Think its fine.

Stop pushing so hard for student and faculty diversity. I’d rather see a push for more class sections, better resources,
etc.

More variety of students.

Not care about it at all. All that matters is working hard and being nice.

No diversity climate is fine.

Nah.

It’s not about diversity and inclusion. Commadery and unity are the real issues. I do not know many of my
classmates’ names and they do not know mine.

Diversity is increasing within the college, however, it is still a white-male-dominated field, so diversity still needs
improvement. More individuals need to be encouraged to pursue engineering in order for the college to be more
diverse.

Teach about pronouns, gender, and sexual orientation.

I feel that diversity and inclusion is already apparent in the department/college, so I do not have any suggestions
Provide more readings and exposure to people who are doing engineering projects around the world, rather than a
micro focus on south jersey.

The barrier for entry shouldn’t be identity. The only identity you should need is a hard work ethic and drive to obtain
knowledge in engineering.

More women!! Accept more women and less boys!!

Have the professors work together more so students aren’t swamped with 80 hours of work each week
Not at the moment.
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