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Outline
• Define J.E.D.I 
• Discuss data trends
• Imagine possibilities 
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What Is Social Justice?

Access
Ensuring access to and the fair 
distribution of human and material 
resources in society. 

Participation
Creating equitable 
opportunities for people to 
access information to be fully 
participatory in decisions that 
affect their and others’ lives. 

Human Rights
Acknowledging the rights inherent to each 
and every human being, regardless of 
race, sex, gender, nationality, ethnicity, 
language, religion, or any other status. 
Human rights include the right to life and 
liberty, freedom from slavery and torture, 
freedom of opinion and expression, the 
right to work and education, and many 
more (United Nations, 2006). 

Empowerment
Supporting people’ s sense of 
agency in taking advantage of 
opportunities society affords as 
well as working toward eliminating 
all forms of oppression.

“Social justice means 
considering the 
contributions and right of 
each and every person in 
society across four ideas: 
access, participation, 
empowerment, and human 
rights (Berry et al, 2020, 
p.18)
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What is social justice? 
“While a single definition of social justice may be difficult to 
come by, the reality is that social justice movements rely 
on their own functional definitions every day in doing 
their work” (Riley,2008, p.2)

“The Columbia-Barnard wiki on social justice movements in 
New York City seeks to categorize organizations by topics, 
which gives some sense of what this group considers to 
comprise social justice issues as follows: 
• Arts-based activism 
• Community health and environmental justice 
• Economic justice 
• Education 
• Housing/gentrification 
• Immigrant rights 
• Lesbian, gay, bisexual, and transgender (LGBT) and two 

spirit
• Police monitoring/community protection 
• Prison crisis 
• Reparations 
• Women and gender 
• Worker’s rights
• Youth” ( Riley, 2008, p.3)
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Engineering for social justice 
(E4SJ) 

5



Engineering Justice 
(Grimes, & Grimes, 2014) 

What are your experiences 
with considering social justice 
in engineering?
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Reflecting on social justice in the case of 
Hurricane Katrina (Leyden & Lucena, 2018, p. 2) 

?  (Leyden & 
Lucena, 2018, p.2) 
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Engineering Justice: Attending to Maslow’s Hierarchy of Needs
(Grimes, & Grimes, 2014) 
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What are your 
thoughts of the 
conversation in 
the cartoon?

How would you 
respond to 
promote social 
justice in 
education? 
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Equity 
(National Academies Press, 2012, P.278) 

• The term “equity” has been used in different ways by 
different communities of researchers and educators. 

• Equity as an expression of socially enlightened self-
interest is reflected in calls to invest in the science and 
engineering education of underrepresented groups simply 
because American labor needs can no longer be met by 
recruiting among the traditional populations. 

• Equity as an expression of social justice is manifested in 
calls to remedy the injustices visited on entire groups of 
American society that in the past have been underserved 
by their schools and have thereby suffered severely 
limited prospects of high-prestige careers in science and 
engineering. 

• Other notions of equity are expressed throughout the 
education literature; all are based on the commonsense 
idea of fairness—what is inequitable is unfair. Fairness is 
sometimes considered to mean offering equal opportunity 
to all. 
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Dimensions of Equity 
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Gutiérrez (2012) identified four dimensions: access, achievement, 
identity and power (p.19-20).

• Access relates to the tangible resources that students have available to them to 
participate in mathematics. 

• Achievement involves, among other things, participation in a given class, course-taking 
patterns, standardized test scores and participation in the math ‘pipeline’ (e.g. majoring in 
mathematics in college, having a math-based career).

• Identity dimension concerns itself with a balance between self and others. A 
window/mirror metaphor is useful here: that is, students need to have opportunities to see 
themselves in the curriculum (mirror), as well as have a view onto a broader world 
(window).

• Power dimension takes up issues of social transformation at many levels.



It’s Time for Engineering to Be Equity-Centered
(Gallimore, 2021)

Baked-In Biases
• Women are 17 percent more likely than men to die in a car crash and 

73 percent more likely to be seriously injured. Why? In part because 
crash-test dummies are modeled on men.

• Algorithms keep poor people out of jobs and housing and lead to 
Black people being held in police custody because they were wrongly 
identified by a system optimized to recognize features of light-skinned 
faces.

• Engineered tools have led to improvements in productivity that helped 
to either entrench or exacerbate income inequality -- limiting 
opportunities for some while increasing them for others.

https://www.insidehighered.com/views/2021/08/30/diversity-equity-and-inclusion-should-be-required-engineering-schools-curricula
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Equity-centered 
engineering is 
foundational
(Gallimore, 
2021)  

• It starts with education.
• Society demands rigor in engineered systems, so it goes without saying 

that technical acumen is a hallmark of engineering education. But 
engineering is a people-first field. We do not make or use technology in a 
way that is separate from the culture and society we are part of. We need 
to teach that in required engineering coursework, threaded throughout the 
academic experience, as a practical means of addressing or preventing 
social problems that materially affect the field and society at large.

https://www.insidehighered.com/views/2021/08/30/diversity-equity-and-inclusion-should-be-required-engineering-schools-
curricula
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• How can we help 
engineering students promote 
equitable opportunities  in their 
personal, academic, and 
professional activities? 

• What can faculty do to 
attend equity in engineering 
curriculum? 
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Strategies that can be used to promote diversity and inclusion in 
software development curriculum ( Garcia et al., 2019, p.796)
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Diversity 

• Diversity considers similarities and differences in terms of age, 
ethnicity, disability, gender and religion, as well as less visible 
differences such as sexual orientation, disability, religion, 
educational background, personality type, nationality etc.
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Diversity “Diversity considers similarities 
and differences in terms of age, 
ethnicity, disability, gender and 
religion, as well as less visible 
differences such as sexual 
orientation, disability, religion, 
educational background, 
personality type, nationality 
etc.”( Royal Academy of 
Engineering, 2018, p. 6) 

“The challenge of diversity, largely 
in terms of students’ profiles or 
contextual features, is endemic in 
western education, and is often 
argued to require differentiation as 
a response.  This can be seen in 
the presence of different curricula, 
text materials, tasks, structures or 
pedagogies. …” (Bishop, Tan, 
Barkastsas, 2014, P. v) 
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NSPE statement on 
Diversity in Engineering 

It is the policy of NSPE to create a diverse and welcoming 
environment for everyone interested in the licensed practice 
of engineering. NSPE recognizes the benefits of a diverse 
population of licensed engineers in shaping the future of 
engineering. Diverse backgrounds foster unique contributions 
and capabilities and create an inclusive community 
ultimately leading to a more creative, effective and 
technically respected community. NSPE proactively 
encourages diversity in all areas of the engineering profession 
and within the organization. NSPE’s business entities and 
volunteer groups are committed to developing business practices 
and position statements in support of this policy. ( NSPE 
Committee on Policy and Advocacy, Professional Policy No. 01, 
2017) 

https://www.nspe.org/resources/issues-and-advocacy/professional-policies-and-
position-statements/diversity 18



Driven by Diversity  
(Ferrini-Mundy, 2013, p.278)

“Diversity of perspectives, ideas, and 
priorities comes from varied backgrounds, 
experiences, and cultures, and can help 
shape science and engineering. As science 
increasingly is done in teams, collaborations 
bring diversity to research. Diverse 
experiences and interactions can support 
cognitive growth and critical thinking, can 
benefit problem-solving, and are priorities 
among STEM (science, technology, 
engineering, and math) businesses for 
global competition

• How to Provide the STEM Workforce 
for Tomorrow?

• Equitable opportunity to learn from 
excellent K–12 teachers

• Widespread opportunity to engage 
in authentic, inspiring STEM 
learning inside and outside of 
school.

• Recruit and retain a wide diversity of 
students into undergraduate STEM 
courses and majors.

• Preparation for all graduate students 
for the international science 
workplace.”

19



Lack of Diversity in 
Engineering 

(Chen et al., 2019, p. 330) 

• “Within engineering, colonial, White and masculine knowledge has 
historically been privileged over other ways of knowing and has become 
the dominant discourse (Baillie and Catalano 2009; Godfrey and Parker 2010; 
Leydens and Lucena 2017; Riley 2008). Little recognition appears to exist that, 
not only does the ethnocentricity and masculinity of engineering perpetuate the 
lack of diversity in engineering, but that mathematical and scientific processes 
are not race-, gender- and culture-free (Godfrey and Parker 2010).

• This dominant approach undervalues the lived realities, perspectives and 
epistemologies of students and faculty who do not fit into this dominant 
category. Recognizing and addressing this systemic bias created by 
dominant discursive practices is critical for successfully reforming 
engineering higher education to be more inclusive, particularly when the 
work is delegated to women and faculty of colour.” (Chen et al., 2019, p. 330) 
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Fry, R., Kennedy, B., & Funk, C. (2021, April 1). STEM jobs see uneven progress in increasing gender, racial and ethnic diversity. PEW research center. Retrieved from 
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/ 21



Women representation 
in STEM occupation

1. What factors 
contribute to the lack 
of diversity in STEM?

2. What could be done 
to increase diverse 
representation in 
STEM? 

3. What additional 
information should be 
included in the data 
shared relative to 
diversity? 

Fry, R., Kennedy, B., & Funk, C. (2021, April 1). STEM jobs see uneven progress in 
increasing gender, racial and ethnic diversity. PEW research center. Retrieved from 
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-
increasing-gender-racial-and-ethnic-diversity/
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Intersectionality 
and Identity

Who experience the impact of intersectionality? 
Why is it important to be aware of intersectionality 
and identity? 
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Famous Engineers

YOU
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Inclusion
Inclusion is the extent to which an 
individual feels valued for who they are 
in terms of personal and professional 
background, experience and skills, and 
the extent to which an individual feels 
they belong or ‘fit’ in the engineering 
profession and in their organization 
”(Royal Academy of Engineering, 2018, p. 
6) 

“When the notion of inclusion is used 
as an ideology, the most extensive 
discourse concerns equity …; when it 
is used as a way of teaching, the most 
extensive discourse relates to teaching 
interventions for …engagement. “ 
(Roos, 2018, p. 25). 

25(Royal Academy of Engineering, 2018, p. 6) 



Inclusion within engineering  
(Farrell, et al., 2017, p. 5) 

• “ In order to be inclusive, research-based instructional practices such 
as active learning, problem-based learning, and service learning, 
must be carefully designed not to reproduce conventional power 
structures within engineering

• Specific recommendations for practical implementation include 
collaborative problem solving in a space where it is safe to make 
mistakes, empowering students to bring prior knowledge and 
experience into the classroom and learning to claim authority, and 
exploring the people who made important contributions to the field 
(especially non-majority individuals). 

• Mills, et al. frame their work on gender-inclusive engineering within 
constructivist theory, focusing on the assumptions about prior 
experience and interest that are inherent in the curriculum, 
methods, classroom management and assessment.”
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How is excellence judged in your area 
of engineering? 
How might social stereotypes get 
folded into these definitions of 
excellence? 
(National Academies of Science, 2018, 
p.2) 
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Five elements for the 
practice of inclusive 
professional skills 
(Royal Academy of 

Engineering, 2018, p. 37) 
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Strategies to promote JEDI 
within your organizations 

and affiliations 
(National Academies of 
Science, 2018, P.9-10)

• Examine organizations’ institutional structures to determine 
whether these structures are perpetuating bias.

• Make diversity and inclusion activities pervasive and part of daily 
practice in an organization rather than compartmentalized and 
periodic.

• Be systemic rather than programmatic in promoting diversity and 
inclusion in organizations.

• Incorporate diversity and inclusion considerations, such as the 
Safe Zone training workshops offered by ASEE, into 
organizations’ discussions and activities.

• Ensure that codes of conduct in academic and industrial 
organizations mention harassment, bias, and discrimination.

• Set expectations for representation by historically 
underrepresented groups.

• Consider different dimensions of diversity and inclusion to see 
which groups are doing well and which are not.

• Involve institutional leadership in discussions of diversity and 
inclusion issues so that diversity and inclusion are part of leaders’ 
expectations.

• Make diversity and inclusion a core aspect of hiring and 
evaluation processes.

https://www.nap.edu/read/25323/chapter/1
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Matthews, L. E., Jessup, N. A., & Sears, R. (2021). Looking for “us”: power reimagined in mathematics learning for Black 
communities in the pandemic. Educational Studies in Mathematics, 1-18. 3030
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