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Partnership for Equity: Cultivating Inclusive Professional Identities
for Engineers and Computer Scientists across Four Unique
Institutional Climates

The Partnership for Equity (P4E) project is funded under the NSF IUSE (Improving
Undergraduate STEM Education) program. The goal of the project is to cultivate inclusive
professional identities in engineering and computer science students. The project defines
inclusive professional identities in terms of four key assets that students with inclusive
professional identities will possess: (a) the necessary technical knowledge, skills, and abilities to
work in their chosen field, (b) an appreciation for how all kinds of diversity strengthen
engineering and computer science as disciplines, (c) knowledge of how to act in inclusive ways
and create inclusive environments within their fields and (d) preparation to consider a diverse
population of users when designing. Of note, the project espouses a broad definition of diversity
[1], which includes diversity in terms of problem-solving approaches, personalities, and
demographic characteristics as well as cognitive, social, and personal characteristics. While
recognizing the need for a broad definition of diversity, project activities also place emphasis on
understanding the experiences of traditionally marginalized and underrepresented populations in
engineering and computing such as people of color, people with disabilities, and women.

Project activities are currently occurring at four partner campuses Colorado State University,
Metropolitan State University of Denver, University of Denver and West Virginia University.
The project builds on a prior pilot grant and is driven by three primary objectives: (1) to transfer
first-year diversity and inclusion activities to three new campuses; (2) to develop, implement and
assess diversity and inclusion activities for engineering and computing courses at the sophomore
and junior level; and (3) to track students as they move through their degree programs to
longitudinally assess the efficacy of the diversity and inclusion activities. CSU, DU and WVU
are all predominately white institutions. MSU was recently designated as a Hispanic Serving
Institution.

The poster accompanying this paper will highlight significant products from the second year of
the five-year project with respect to four topics: activities to promote effective and inclusive
teamwork, activities to teach students about diversity and equity in an engineering or computing
context, efforts to engage and train faculty at each campus, and preliminary findings from project
assessment.

Activities to promote effective and inclusive teamwork

A challenging, but essential part of this project is to identify and work with partnering
engineering and computer science faculty. As the project expands, many of the faculty interested
in participating teach existing courses with teamwork and have wanted to improve how teams
function in their classes. The specific needs mentioned by faculty members are (a) encouraging
teams to value and welcome diversity, and (b) working effectively in diverse teams. Several



activities (n = 12) have been developed and are currently being piloted. For example, in one
assignment, students were asked to identify a product that did not work well for the entire
population (e.g., the pen-tether on credit card screens is sometimes too short for left-handed
people) and consider how to construct teams that are more likely to consider a wide variety of
users. A second assignment addressed the need for psychological safety [2] in teams via a case
study of the NASA Columbia disaster. A third assignment had students watch TedX talks related
to why diversity makes teams smarter and reflect on how the students should consider diversity
in teams as a strength and a highly desirable quality. Existing activities and documents about
team norms, team compacts and conflict resolution have also been updated and refined to set a
more inclusive tone in these classrooms.

Activities to teach students about diversity within the engineering or computing context

This portion of the project has focused on developing activities that fit within technical
engineering or computing courses (with or without teamwork) and relate directly to the course
content. The poster will discuss at least two example assignments. The first assignment is for
Engineering Mechanics: Dynamics and asks students to consider the impact of seatbelts and
airbags in car crashes and the effectiveness of these safety devices for different populations of
people, including drivers that are older or have larger bodies, children, and women. Students
first completed a computation problem considering different occupant masses and sizes, then
answered a series of reflective questions and read an article about research into different sized
crash-test dummies.

The second assignment is a more course flexible assignment that uses a jigsaw approach to have
students consider the perspectives of different stakeholders for an engineering design, product or
process and to explore the privilege associated with different stakeholders. The assignment was
first implemented for civil engineering students in a civil engineering materials course studying
sustainability and the Envision sustainability rating system [3]. The assignment considered a
large regional highway reconfiguration that has been in planning and design phases for nearly 20
years and recently broke ground. The project has severe impacts on a community of low socio-
economic status whose residents are predominantly people of color. Students read a variety of
regional news sources and discussed the project in small groups and as a larger class. Initial
responses were promising, but they indicated that as this type of assignment is refined and
adapted for other engineering disciplines and computer science students, a more sustained
interaction with the concept and implications of privilege and a variety of examples would be
more impactful for students.

Efforts to engage and train faculty at each campus

The goals of this project cannot be achieved without increasing faculty understanding and
appreciation for diversity, equity, and inclusion topics. This portion of the poster will describe
opportunities and barriers to engaging faculty at all four project campuses. Each of the four
campuses has unique opportunities and barriers related to the culture at each institution, the



programs where implementation is occurring, and the students served by each institution. A new
effort is planned at one of the partner institutions during spring and the poster will share up to
date findings from this initiative.

Preliminary findings from project assessment

This section of the poster will highlight findings from across the project activities, including
effectiveness of the first-year activities, and preliminary data describing the impact of teamwork
and technical content based activities. At one of the expansion campuses, we rolled out the
interventions in a smaller number of classes. Three instructors agreed to pilot a set of six
activities, four homework assignments with follow up in-class discussions and two out-of-class
experiences with reflection questions done via the university course management system. The
instructors taught a total of eight classes, and each instructor had an equal number of courses that
were taught “business-as-usual” and with the six intervention activities. Students were assessed
four times over the semester using the Valuing Diversity and Enacting Inclusion in Engineering
scale [4]. The four factors on the scale were engineers should value diversity to: (a) fulfill a
greater purpose, r = .90, and (b) serve customers better, r = .81, and further engineers should (c)
challenge discriminatory behavior, r =.89 and (d) promote a healthy team culture, r = .85.

Four models were run with mean scores on each of the four factors as the dependent variable and
student participation in an intervention, time, and the interaction of time and student participation
as the independent variables. Of the four factors, students in the two sections only differed on the
final factor, promote a healthy culture (R2=.01, p =.024). The model implied results are
illustrated in Figure 1.
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Figure 1. Model results comparing likelihood to promote a healthy culture between sections with



and without intervention activities. Reported differences are small, but promising, particularly
after only one semester.

Conclusion

Changes are needed in the culture of engineering and computer science programs to make
students of all identities feel welcome, valued, and affirmed. The project is working to promote
culture changes within classrooms at four unique campuses. Diversity, equity and inclusion work
is difficult, yet rewarding when successes are achieved. Members of the project team are happy
to share lessons learned with change agents on other campuses.
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