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Scoping Review: Understanding the Place of Justice, Equity, Diversity, and Inclusion in
Engineering

Background

As engineering educators and researchers, we are motivated by the pressing need to bridge the gap
between technical expertise and social responsibility in engineering education. Engineering is not
just about designing systems and solving technical problems; we argue that it is inherently a
service-oriented discipline that impacts diverse communities.

Working with diverse communities requires historical context, ethical reasoning, and the inclusion
of marginalized voices in the engineering design process [1]. However, traditional engineering
curricula have often prioritized technical competencies and failed to integrate Justice, Equity,
Diversity, and Inclusion (JEDI) principles in meaningful ways. This omission limits students'
ability to engage with ethical reasoning, historical context, and the lived experiences of
marginalized populations [2].

With the recent ABET accreditation criteria update emphasizing awareness of diversity, equity,
and inclusion in professional practice , we recognize a critical opportunity to examine how these
principles have historically been incorporated into engineering education and how they can be
more effectively implemented moving forward [3].

This scoping review is driven by our commitment to understanding how engineering programs
have embraced JEDI frameworks, the successes and challenges they have encountered, and how
we can build on existing efforts to create a more inclusive and socially responsible engineering
education. Hess et al. and Lafferty et al. suggest that incorporating the principle of justice is crucial,
as it serves as a foundation for upholding DEI and is closely tied to the ethical responsibilities of
engineers [2], [4].

At a time when DEI initiatives face increasing scrutiny and resistance in public higher education,
particularly in the current sociopolitical climate, this research serves as an essential tool to inform
educators, policymakers, and accreditation bodies on best practices for embedding JEDI principles
in engineering curricula. Ensuring that future engineers are equipped to serve and advocate for
diverse communities is imperative. Furthermore, this research challenges dominant narratives in
the literature, which have historically gone unquestioned, and seeks to foster a more critical and
inclusive discourse in engineering education.

Purpose

Engineering is a highly technical field that is not often associated with concepts outside of the
STEM realm, however, it is also a service-oriented field in which engineers must be trained to
work with diverse populations. Working with diverse communities requires historical context,
ethical reasoning, and the inclusion of marginalized voices in the engineering design process [1].
To include these aspects in the engineering curriculum, ABET, Inc. proposed accreditation criteria
change for the 2023-24 accreditation year. Criterion 5d states, “[curriculum must include] Content
that ensures awareness of diversity, equity, and inclusion for professional practice consistent with
the institution’s mission.” [3]. We present this full theory scoping review paper to understand how
similar approaches to this criterion have already been implemented in engineering curriculum, and



to answer the research question, “What strategies found in literature have engineering
programs used over time to integrate Justice, Equity, Diversity, and Inclusion (JEDI)
frameworks into their curricula?"

Themes surrounding diversity, equity, and inclusion (DEI) started to emerge during the 1980’s due
to a push to dismantle equality and affirmative action laws [5]. Because of this historical period,
we have decided to conduct our search beginning in 1980 to signify the genesis of DEI and related
principles. To expand our search, we included literature that also highlighted the theme “justice”.
The Brittanica Dictionary defines justice as, “the quality of being fair or just” [6]. Incorporating
the principle of justice is important as it is seen as a precursor for upholding DEI, and it is heavily
associated with the ethical responsibility of an engineer [2], [4].

This review paper will be conducted using the Arksey and O’Malley Five-Stage Framework for
Structured and Systematic Scoping Reviews, which includes the stages: question, searching,
selection, charting, and reporting [7]. The Joanna Briggs Institute (JBI) defines a scoping review
as,

“a type of evidence synthesis that aims to systematically identify and map the breadth of
evidence available on a particular topic, field, concept, or issue, often irrespective of source
(i.e., primary research, reviews, non-empirical evidence) within or across particular
contexts.[8]”

Our work aims to satisfy this definition by identifying successes, limitations, and changes when
including JEDI principles in engineering curriculum to inform further implementation of the newly
introduced criterion. For the purpose of this paper, we will identify themes in the abstracts to help
answer the research question. The abstract review and analysis will contribute to a large project,
where the full texts of the chosen abstracts will be review and analyzed.

Methods

This scoping review was guided using the Arksey and O’Malley Five-Stage Framework for
Structured and Systematic Scoping Reviews. Stage one of the framework requires identifying a
research question, which went through a series of iterations. Initially, the research question “How
do engineering programs integrate Justice, Equity, Diversity, and Inclusion (JEDI) frameworks
into their curriculum to meet the needs of the diverse populations they serve?”, was posed to get
a general understanding of the place that JEDI frameworks have in engineering programs. After
further consideration of the question, it was decided that it needed a better-defined goal and more
narrow focus leading to our finalized research question. Reviewing studies over time, provided the
objective of seeing how the integration of JEDI principles has changed within engineering
curricula, along with assessing if successful strategies had continued use.

Stage two included searching for studies that align with the research question. Searches were
separated into three concept line categories that were derived from the
Population/Concept/Context (PCC) framework as illustrated in Table 1. Pollock and Peters both
recommend this mnemonic for describing clear objectives, developing a title, and creating
eligibility criteria for scoping review searches [9], [10]. Following the guidance of a scoping
review conducted by Paul and Lewis, after searching each database for the concept lines
individually, we connected these concept lines using the “AND” Boolean operator to make the



search more specific to the research question [11]. This search was conducted using five databases:
ERIC, Web of Science, ProQuest Dissertations and Theses, Engineering Village, and IEEE Xplore.
ERIC is a large educational database sponsored by the Institute of Education Sciences within the
U.S. Department of Education. ERIC offers a substantial amount of literature and has functions
such as a thesaurus and scope note that helped us better define our search terms. For this reason,
ERIC was used as the start of our search. Web of Science is a database that covers articles and
reviews from peer-reviewed science and social science journals. This database is cross-referenced
with Google Scholar to provide a comprehensive collection of literature. ProQuest Dissertations
and Theses is a comprehensive database of multi-disciplinary dissertations and theses offering
global perspectives from rising scholars. The incorporation of this database appealed to inclusion
of gray literature, therefore lessening the bias of this review. Engineering Village is an online
database providing access to engineering research presented in peer-reviewed articles and
conference proceedings encompassing papers from IEEE Xplore and The American Society for
Engineering Education, which is the premier conference for engineering education research. Lastly,
IEEE Xplore is an online platform with access to many literature types such as engineering and
technology articles, journals, and conference proceedings.

Table 1. Concept lines and search terms using the PCC framework

Concept Line Rational Search Terms
"engineering education” OR
"engineering programs” OR
"engineering curriculum®

Searches including all

Population Engineering engineering disciplines

Searches about the "justice equity diversity inclusion”
C t JEDI inclusion of justice, OR "social justice™ OR "diversity"
oncep equity, diversity, and OR "equity"” OR "inclusion” OR
inclusion "diverse populations"
"curriculum integration" OR
. “Integrated Curriculum” OR
Context Curriculum  Starches pertaining o ey rricylum design™ OR “curriculum

educational material development" OR "instructional

design™ OR curriculum*

Stage three is characterized by a selection process. Studies are selected from inclusion and
exclusion as described in Table 2. Studies fitting all the descriptions listed in the inclusion criteria
are moved to the next level of the review, while studies including a minimum of one of the
exclusion criteria are removed from the review. Each study went through two phases of review.
The first review phase accessed titles. If the title included any variation of the search terms in the
appropriate context, it moved on to the abstract review phase. In reviewing the abstracts, if the
abstract discussed the integration of JEDI principles within an engineering course, program, or
overall curriculum, without any of the exclusion criteria, it was accepted for a full article review.
For analysis, inductive analysis was used to identify patterns within the abstracts. Review data
resulted in four thematic categories that abstracts appealed to including developing workshops,
curriculum integration alongside technical content, pedagogical strategies enacted by faculty, and
implementing additional courses. Stage four involved organizing the remaining studies into a
chart to advance the scoping review process leading to the remaining stage of reporting. To



enhance the transparency of the review, the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis extension for Scoping Review (PRISMA-ScR) was used to structure the data.

Table 2. Inclusion and exclusion criteria for study review

Inclusion Exclusion

e The article discussed at least one of o Outside of the United States context
the four principles of justice, equity, e Atrticle focus is on K-12 learning
diversity, and inclusion or elements and/or teaching
thereof. e The articles highlight other STEM

e The article was published in English. (science, technology, engineering, and

e The article was published in 1980 or mathematics) disciplines besides
later engineering

o The article specifically focuses on
engineering programs or engineering
courses of all disciplines.

Results and Discussion

PRISMA-ScR were the reporting guidelines used for this scoping review as illustrated in Figure
1. This reporting method is composed of identification, screening, eligibility, and inclusion
(include). Using the three concept lines (engineering, JEDI, Curriculum) and a filter for literature
published in the year 1980 or after, we were able to produce 6,188 results from 5 databases (ERIC
n=445, Web of science n=664, ProQuest Dissertations and Theses n=794, Engineering Village
n=3,683, and IEEE Xplore n=602) to satisfy record identification section of the reporting
guidelines. Articles were then moved to the screening phase. To assist with record management,
Rayyan, an Al-powered platform used to review and organize citations, was used to identify any
duplicates. The platform identified 904 records, which were excluded for the following stages of
the review process. Eligibility was assessed on two levels: title and abstract review. During the
title review, 5,083 records were excluded due to not being related to the research question. Many
of the titles indicated that the articles were about creating inclusive classrooms, increasing
diversity in their student populations, and ethics courses. While ethics courses can contain content
related to JEDI themes, articles were not included unless that was explicitly stated. Only 201
articles were eligible for abstract review, in which 83 records were excluded for failure to address
the research question. Many of the excluded articles were outside of the United States context,
which is one of the inclusion criteria. Additionally, JEDI and similar language are primarily used
in the United States making this the geographical focus of the scoping review [2]. Other articles
were excluded due to focusing on building diversity and/or inclusion in engineering education
spaces, not within the curriculum. This screening process left 118 articles to be included for a full
article analysis.
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Figure 1. PRISMA-ScR diagram mapping literature review process

During the abstract review process, several pieces of literature showed similar approaches to
incorporating JEDI principles into engineering curricula. We identified four categories for how
this was accomplished: curriculum integration alongside technical content, workshops,
implementing an additional course, and using various pedagogical strategies. Some of the abstracts
suggested the use of more than one of these strategies, and this will be analyzed upon the review
of the full text. The literature associated with each strategy is detailed in Appendix A. Examples
of each of the strategies found in the abstracts are described in the following paragraphs.

The most prominent strategy found in the reviewed abstracts was teaching about JEDI principles
alongside technical content, in which students are learning through interdisciplinary teachings
aimed at increasing sociotechnical skills. This strategy was suggested in more than two-thirds of
the reviewed abstracts (n=81). When considering integrating coursework, homework, readings,
and/or discussions in with traditional technical coursework, many of the approaches decided to
address JEDI concepts by introducing justice adjacent themes such as social justice. Casper et al.
used this strategy by implementing social justice assignments in first and third-year civil



engineering courses, where students had to consider social and technical factors that led to
Hurricane Katrina [12]. This was done to serve as an example to students of how social systems
are factors that need to be considered in engineering work. Very similarly, Storm et al. introduced
health equity concepts using Python and machine learning in a biomedical engineering course [13].
While learning computational methods, students exercising their knowledge of health inequities
and how their roles as biomedical engineers can contribute towards them. This approach proved
effective as the abstract stated that students felt they could better define and ideate solutions to
address health inequities. The remaining abstracts in this category covered a variety of engineering
disciplines that approached the integration of JEDI principles alongside technical content in a
similar manner. The primary goal of this strategy was to not compromise any of the traditional
course material, while also introducing students to social science concepts.

Another approach to integrating JEDI principles in engineering curriculum was the development
of workshops for faculty and/or students (n=6). In the workshops for faculty, they work on
developing best teaching practices for integrating JEDI principles in their courses. In the
workshops for students, they learn ways to naturally engage in diverse, equitable, and inclusive
engineering design while in the classroom. Wilson et al. utilized workshops in an introductory
infrastructure course to teach about social justice in infrastructure [14]. As a result of their
workshop, a course module was developed to emphasize JEDI aspects related to infrastructure.
This was done to educate students on historical examples of infrastructure issues, so they are not
repeated in the future. Murray and Kwaczala also utilized workshops to enhance the integration of
JEDI principles in a first-year engineering design course [15]. The authors used a design for
additive manufacturing (DfAM) workshop to engage students in historical and cultural themes.
Student perceptions of the workshop were measured through Computer Aided Design (CAD)
module outcomes and workshop pre- and post-surveys. The overarching goal for the abstracts that
used workshops, is to prompt both students and faculty to consider JEDI principles in either their
teachings, coursework, or future careers. Developing a space outside of the course to advance
skillsets and highlight historical underpinnings related to JEDI allows for students and faculty to
enter back into the classroom space with different worldviews.

To incorporate the integration of JEDI principles directly back into the classroom, several abstracts
spoke to the creation of a course focused solely on topics related to JEDI (n=12). Dodson et al.
employed this approach in their course “Humanitarian Engineering Past & Present: Worcester,
1885”, where they leverage role-playing of people living in an industrial city in central
Massachusetts [16]. Students get to experience the lives and perspectives of different stakeholders
during that period, while engaging in class assignments related to ethical reasoning, building
empathy, and social justice. A slightly different approach was taken by Heising and Goodwin in
their undergraduate course entitled, "Women and Men in the Engineering Workplace™ [17]. While
much of the reviewed literature discussed how to increase students’ awareness of JEDI amongst
the populations they will be serving, this abstract focused on diversity in the engineering workplace.
Not only did the course focus on gender, but the intersections of race and class were also prominent
subjects covered. The course was also intentionally structured to be equally men and women to be
more representative of each genders experience. The objective for the abstracts in this strategy
category is to introduce a structured learning environment where students can exclusively learn
about JEDI concepts. While students have the incentive to get credit for such courses, the limitation
to this approach is that many of the abstracts did not mention that they were required courses
indicating that students would have to elect to take them.



Lastly, pedagogical strategies were used by faculty to indirectly teach students about JEDI
concepts (n=31). Cantilina explored the use of culturally sustaining pedagogy (CSP) to reduce
harm and violences against equity-minded students [18]. By emphasizing different cultural
practices in engineering, the goal of this work is to sustain equity-minded students so that they can
become equity-minded practitioners. Siller et al. took the pedagogical approach of using the
sustainable design rating system in their civil engineering course [19]. The use of this rating system
influenced students to consider sustainable approaches to engineering challenges. The intention of
abstracts in this strategy category is to use teaching techniques to engage students in JEDI concepts,
while not explicitly embedding it in the coursework.

Conclusion

Understanding this topic is important because of the rise of conversation around cutting DEI
initiatives and excluding educational material related to the concept in public higher-education
institutions. While several state legislators have proposed laws prohibiting accreditation bodies
from requiring DEI in their accreditation standards, ABET, Inc. has stated that the new criterion
should not have a direct impact [20]. Although the accreditation body is not concerned about new
legislation, outlining the themes found in literature will provide insight on how the integration of
JEDI has already been achieved and how these methods have progressed in different political
contexts.

The final phases of this scoping review will include reviewing the remaining articles in their
entirety and accessing the ways in which JEDI has been implemented in engineering curriculum.
118 articles will be sent to our librarian for full-text retrieval. An expected challenge to the next
step in the review process is the quantity of articles included in the full text review. While this
number is larger than expected, we plan to develop a set of inclusion and exclusion criteria specific
to the full-text analysis. Along with lessening the number of records, the inclusion and exclusion
criteria will provide us with the most adequate literature for addressing our research question.
During the full-text analysis phase we will identify additional themes in the literature that discuss
the integration of JEDI in the curriculum. While the review of abstracts focused of the strategies
of implementing JEDI concepts in engineering curriculum, the ongoing work will analyze these
strategies alongside their publication dates. This is done to completely satisfy the research question
and understand how the implementation of JEDI principles has evolved in different contexts.
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