WIP: Developing Accessible University-Industry Pathways for Civil
Engineering Students with Disabilities

Introduction

People with disabilities have been referred to as “the original lifehackers” due to the innovative
ways they alter everyday products, systems, and spaces to access a world not accessible to them
(Jackson, 2018). While innovation and problem solving are core competencies in engineering
(ABET, 2021; NAE, 2004), the role of people with disabilities as engineers has not been realized
for many reasons, including social and professional stigma, and a lack of support structures that
facilitate the entry of engineering graduates with disabilities into the workforce (Daehn &
Croxon, 2021; Goggin, 2008; Spingola, 2018). Such access barriers can become even more
salient within the context of civil engineering, a trade-heavy industry awash with physical and
social demands associated with the design and construction of the built environment. However,
civil engineering graduates may pursue a variety of positions, including those that are more
office-based (e.g., structural designer) and those that require significant time outdoors (e.g., field
inspector, construction manager, etc.). For this reason, the civil engineering discipline offers a
unique opportunity to integrate disabled perspectives into the profession, diversify the
engineering workforce, and ultimately, promote the overall accessibility of the spaces in which
society functions.

In this paper, we provide an overview of the work conducted in the first two phases of a one-year
planning project, funded by the National Science Foundation, to increase the representation of
civil engineers with disabilities in the workforce. The purpose of this project is to build capacity
for engaging industry partners in a long-term collaboration under a shared goal of increasing
workforce accessibility for students with disabilities pursuing careers in civil engineering.
Specific objectives for this project include: (1) synthesizing relevant literature; (2) identifying
and engaging industry stakeholders; (3) exploring collaborative tensions and synergies among
industry stakeholders; and (4) developing a robust research agenda for the next phases of the
project.

Background

Despite calls from the National Science Foundation and the National Institutes of Health
(Bernard, 2021; NSF, 2021), people with disabilities remain severely underrepresented in STEM
fields. Current reports estimate that 26 percent (i.e., approximately one in four) of U.S. adults
live with some form of disability (CDC, 2018), yet only 20 percent of undergraduate college
students and 6 percent of engineering students identify as having a disability (NCCSD, 2019;
NCSES, 2019). In industry, engineers with disabilities constitute less than 10 percent of the
workforce and are less likely to be employed than non-disabled engineers; those who are
employed generally experience lower pay (NCSES, 2019; Pearson & Alexander, 2021).

To-date, scholarship examining the accessibility of academic institutions has focused on the
programmatic experiences of undergraduate engineering students with disabilities (e.g., Groen et
al., 2018; Pearson Weatherton et al., 2017; McCall et al., 2020; Danowitz & Beddoes, 2022),



with little to no work continuing past the point of graduation. At the same time, research
examining the school-to-work transition among engineering students has illuminated many
difficulties highlighted by uncertainty, stress, and other unanticipated challenges (Lutz & Paretti,
2021). These challenges intensify for students with disabilities, who must navigate social,
physical, and political barriers in addition to those difficulties experienced by their non-disabled
peers (Kimball et al., 2014; Groen et al., 2018). To diversify the engineering workforce and
broaden the participation of engineers with disabilities in industry, we must develop university-
industry-student partnerships that provide disabled students with equitable and informed access
to and transition into careers in engineering.

Project Design and Methods
Theoretical positioning

In this project, we move away from charity models of university-industry collaborations and
toward partnerships that facilitate mutual benefits and risks among all stakeholders (i.e., industry,
university, and students). To build our collaborative capacity, we leverage work exploring
collaborative tensions and synergies (Figure 1) to gain insights into establishing sustainable
partnerships with civil engineering industry.
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Figure 1: Spring-cable model of dynamic tension in a collaborative ecosystem
(Adapted from Gillen et al., 2021)

Specifically, Gillen’s Collaborative Ecosystem Model (Gillen et al., 2021) serves as a guiding
framework for mapping the components necessary for addressing access barriers inherent to the
current school-to-work transition for civil engineering students with disabilities. Overall, we use
this framework to inform our literature search conducted in Phase 1 and the development of a
semi-structured protocol that guides the sensitizing conversations held with potential industry
partners in Phase 2 of the project. Lastly, we leverage Gillen’s Model as a roadmap for
integrating the findings from this planning project (i.e., Phases 1 and 2) toward the development
of a future research agenda in Phase 3.

Phase 1: Information gathering and synthesis

For Phase 1 of this project, we have begun conducting a literature review to examine the research
landscape of three topical areas: (1) the engineering school-to-work transition, (2) industry
practices for hiring people with disabilities, and (3) university/industry partnerships. By
examining the research in these areas within the context of Gillen’s Collaborative Ecosystem
Model, we seek to address three guiding questions: (1) What are companies’ needs, expectations,
and policies for hiring employees with disabilities? (2) What factors promote the sustainability of
an academic and industry collaboration? and (3) What barriers tend to hinder the collaborative



process between academia and industry? Due to the dearth of research in this area, we conducted
an exploratory literature search grounded in terms relating to each of the three primary topical
areas guiding this work. Databases known for housing contemporary engineering education
literature were strategically leveraged to gain an initial understanding of the broader narratives
surrounding civil engineers with disabilities in the workplace. However, we are remaining
attuned to research in other venues that focus on publishing disability-related research.

Phase 2: Building relationships through sensitizing conversations

In Phase 2, we have been conducting sensitizing conversations with industry (public and private)
virtually using Zoom. Because this is a planning grant, a goal of these sensitizing conversations
is to establish the potential for a collaborative partnership between our universities and potential
industry partners. To facilitate these conversations and ensure continuity across the topics
discussed with each potential industry partner, we are following a semi-structured protocol.
Topics guiding the sensitizing conversations include: (1) identifying company needs,
expectations, and current policies (e.g., In what ways do you collaborate with universities? What
does an ideal industry-university collaboration look like? What are your current practices for
hiring people with disabilities in your context?); (2) factors that promote collaboration (i.e.,
Please describe a valuable industry-university collaboration. What makes collaborating with a
university worthwhile?); and (3) barriers that hinder collaboration (e.g., Please describe an
instance where the company experienced challenges while collaborating with academia. What
made this collaboration a challenge? How were these challenges overcome?). Drawing on
Gillen’s Collaborative Ecosystem Model (Figure 1), this protocol has been designed to explore
the current needs, pressures, wants, and expectations of industry, and we use responses to help
gauge the potential for that company as a long-term collaborative partner for future phases of the
research.

While students are undoubtedly central to this partnership, we focus our current efforts on the
necessary step of securing industry support and establishing a strong collaborative foundation in
preparation for future work with students. The desired outcome of these conversations is an
established contact at each partnering company across three geographic regions of the U.S. who
can contribute to this work and help the research team in addressing concerns and access barriers
faced by students with disabilities wishing to pursue careers in civil engineering.

Phase 3: Establishing an informed and robust research agenda

Lastly, Phase 3 of this planning project is allocated to planning the future and ongoing work of
this research, and at the time of writing, has not yet been completed. We will apply the outcomes
identified through our literature review and sensitizing conversations to collaboratively establish
a robust research agenda for project continuation with industry partners. In doing this, we plan to
take stock of the current collaborative ecosystem tensions and synergies established among
industry partners and the research team, identify leverage points for expanding the collaboration,
and solicit feedback to explore opportunities for more funded work. Our goal is that including
industry from the outset will help to ensure a successful collaboration in which necessary
educational, policy, and hiring practice changes are made together and inform one another with a
shared goal of supporting civil engineers with disabilities during their career transitions. We



believe approaching the work in this way will strengthen the likelihood for project success and
sustainability long after funding support has ended.

Current Status and Preliminary Findings

To date, we have begun examining literature in our identified topic areas and hosting sensitizing
conversations with potential industry partners. Specifically, our literature review in progress has
focused on school-to-work transitions for students with disabilities inside and outside
engineering; students’ experiences with disability disclosure, job selection, and workplace
accommodation; and common practices, successes, and evaluation challenges in university
partnerships with industry in the context of civil engineering education.

Transitions for students with disabilities into the engineering workplace

The transition from higher education to the workforce poses significant challenges for students
with disabilities, particularly in the field of engineering (McCall et al., 2020; Phillips et al., 2022;
McCall & Oertle, 2023; Hassard et al., 2024). Despite efforts to narrow employment disparities,
systemic barriers, in both educational and workplace contexts, continue to impede equitable
access to meaningful and beneficial career opportunities (Kimball et al., 2014; Pearson
Weatherton et al., 2017). These barriers include stigma surrounding disability disclosure,
inadequate workplace accommodations, disparities in job quality, and limited access to
comprehensive healthcare and benefits (O’Rourke, 2021). Many graduates with non-visible
disabilities hesitate to disclose their conditions, fearing stigma or discrimination, which can
hinder access to needed accommodations (Groen-McCall et al., 2019). Employers' limited
understanding of disabilities exacerbates this issue, highlighting the importance of fostering
inclusive workplace cultures that normalize disclosure and emphasize employer education.

Additionally, graduates with disabilities often face disparities in job quality and
underemployment, frequently working in roles that do not align with their skill set and desired
career goals (McCall & Oertle, 2023). Inaccessible workplaces, insufficient career preparation,
and inadequate collaboration between universities and employers further hinder their
professional development (Goodall et al., 2022; Unger, 1999). Expanding accessible internships,
targeted career counseling, and equitable hiring practices is critical to addressing these gaps
(Gillies, 2012). Moreover, inadequate mental health support and inequitable workplace benefits
create further challenges, emphasizing the need for comprehensive healthcare plans and robust
support systems (Gréaux et al., 2023). Addressing these multifaceted barriers requires systemic
changes across educational institutions and industries to create inclusive environments that
enable disabled graduates to thrive in their careers (Gillies, 2012; Gréaux et al., 2023).

Partnerships with civil engineering industry

Literature regarding civil industry partnerships involving colleges and universities has
consistently outlined similar benefits. These partnerships are most impactful when the
internships, workshops, and senior design projects provide real-world problem-solving
experiences for students. Key benefits for students include improved academic performance,
problem solving skills, and the ability to secure more responsible jobs (Koehn, 2004).



Employers, in turn, benefit by enhancing their corporate image, saving operational costs, and
recruiting skilled candidates (Haddara et al., 2007). While most studies focused on civil
engineering as a whole, some delve into its specific disciplines such as construction management
and petroleum engineering. Construction management reflected that effective university-industry
partnerships emphasized internships and curriculum updates informed by industry feedback
(Tener, 1996). Petroleum engineering emphasized the social aspect field-based education
programs provide, by raising student's awareness about companies' obligation to stakeholders,
which the study refers to as corporate social responsibility (Smith et al, 2018).

Barriers that have hindered effective collaboration are inconsistent metrics and methods for
evaluating partnership outcomes, as well as integrating theory on the mechanisms that drive
successful partnerships. Additionally, there is a lack of studies on industry-university
partnerships within civil engineering sub-disciplines, each of which has unique demands.
Bridging the gap between soft skills and social considerations into the civil engineering
curriculum can be explored as well (Koehn, 2004).

High Level Findings and Next Steps

Our exploration of the literature has revealed that much of the existing research focuses on the
experiences of undergraduate engineering students with disabilities and their experiences, rather
than on the specific needs of disabled civil engineering students’ transitions into industry and
how they are and can be supported once they get there. In sensitizing conversations with
potential industry partners, representatives have been open and eager to recruit qualified,
disabled civil engineers; however, confusion exists regarding how to approach accommodation
implementation. One specific need that has emerged is to probe deeper with industry around
buzzwords in hiring. For example, what does it really mean to be “qualified,” and what is
included under the umbrella of “reasonable accommodations?”

Our next steps include continuing with our literature review and sensitizing conversations with
industry. In addition to this, we would like to secure industry collaborators and develop a robust
plan for future funding. Overall, our goals are centered around building capacity to engage
industry in a multi-stakeholder partnership to ultimately broaden the participation of civil
engineers with disabilities in industry. This initial project will contribute to a deeper
understanding of existing scholarship and current industry perspectives, provide an initial
framework for developing our partnerships between academia and industry, and blaze a trail
forward for creating a more diverse and inclusive engineering workforce.

Acknowledgements

This material is based upon work supported by the National Science Foundation under Award
Numbers 2329942, 2329943, & 2329944. Any opinions, findings, and conclusions, or
recommendations expressed in this material are those of the author(s) and do not necessarily
reflect the views of the National Science Foundation.



References

ABET. (2021). Criteria for accrediting engineering programs 2021-2022.
https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-
engineering-progr ams-2021-2022/

Bernard, M. A. (2021). Advancing disability inclusion in the scientific workforce. National
Institutes of Health. https://diversity.nih.gov/blog/2021-07-21-advancing-disability-
inclusion-scientific-workforce

CDC. (2018). CDC: 1 in 4 US adults live with a disability. Centers for Disease Control and
Prevention. https://www.cdc.gov/media/releases/2018/p0816-disability.html

Daehn, I. S., & Croxson, P. L. (2021). Disability innovation in STEM. Science, 373(6559), 1097-
1099. https://doi.org/10.1126/science.abk2631

Danowitz, A., & Beddoes, K. (2022). Mental health in engineering education: Identifying
population and intersectional variation. [EEE Transactions on Education, 65(3), 257-266.
https://doi.org/10.1109/TE.2022.3182626

Gillen, A. L., Grohs, J. R., Matusovich, H. M., & Kirk, G. R. (2021). A multiple case study of an
interorganizational collaboration: Exploring the first year of an industry partnership
focused on middle school engineering education. Journal of Engineering Education,
110(3), 545-571. https://doi.org/10.1002/jee.20403

Gillies, J. (2012). Univeristy Graduates with a Disability: The Transition to the Workforce.
Disability Studies Quarterly, Vol. 32 No. 3.

Goggin, G. (2008). Disability, media, and the politics of vulnerability. Asia Pacific Media
Educator, 19(2), 1-13. http://ro.uow.edu.au/apme/vol1/iss19/2

Goodall, G., Morten Mjeen, O., Witsg, A. E., Horghagen, S., & Kvam, L. (2022). Barriers and
Facilitators in the Transition From Higher Education to Employment for Students With
Disabilities: A Rapid Systematic Review. Frontiers in Education.

Gréaux, M., Francesca Moro, M., Kamenov, K., Russell, A. M., Barrett, D., & Cieza, A. (2023).
Health equity for persons with disabilities: a global scoping review on barriers and
interventions in healthcare services. International Journal for Equity in Health.

Groen, C., McNair, L. D., Paretti, M. C., Shew, A., & Simmons, D. R. (2018, June). Exploring
professional identity formation in undergraduate civil engineering students who
experience disabilities [Paper presentation]. American Society for Engineering Education
Annual Conference, Salt Lake City, UT. https://peer.asee.org/30052

Groen-McCall, C., McNair, L. D., Paretty, M. C., Shew, A., & Simmons, D. R. (2019, June).
Exploring professional identity formation undergraduate civil engineering students who
experience disabilities: Establishing definitions of self [Paper presentation]. American


https://www.cdc.gov/media/releases/2018/p0816-disability.html
https://doi.org/10.1126/science.abk2631
https://doi.org/10.1109/TE.2022.3182626
https://doi.org/10.1002/jee.20403
http://ro.uow.edu.au/apme/vol1/iss19/2
https://peer.asee.org/30052

Society for Engineering Education Annual Conference, Tampa, FL.
https://peer.asee.org/32170

Haddaa, M. & Skanes, H. (2007). A reflection on cooperative education from experience to
experiential learning. Asian-Pacific Journal on Cooperative Education, 8(1), 67-76.
https://www.ijwil.org/files/APJCE 08 1 67 76.pdf

Hassard, J., Yildrim, M., Thomson, L., & Blake, H. (2024). Disclosing non-visible disabilities in
educational workplaces: a scoping review. British Medical Bulletin, 23-41.

Jackson, L. (2018). We are the original life hackers. The New York Times. Available at:
https://www.nytimes.com/2018/05/30/opinion/disability-design-lifehacks.html

Kimball, E. W., Wells, R. S., Ostiguy, B. J., Manly, C. A., & Lauterbach, A. A. (2016). Students
with disabilities in higher education: A review of the literature and an agenda for future
research. In M. B. Paulsen (Ed.), Higher Education: Handbook of Theory and Research
(Vol. 31, pp. 91-156). Springer International Publishing. https://doi.org/10.1007/978-3-
319-26829-3 3

Koehn, E. (2004). Enhancing Civil Engineering Education and ABET Ceriteria through Practical
Experience. Journal of Professional Issues in Engineering Education and Practice,
120(2). https://doi.org/10.1061/(ASCE)1052-3928(2004)130:2(77)

In M. B. Paulsen (Ed.), Higher education: Handbook of theory and research (pp. 91-156).
https://doi.org/https://doi.org/10.1007/978-3-319-26829-3

Lutz, B., & Paretti, M. C. (2021). Exploring the social and cultural dimensions of learning for
recent engineering graduates during the school-to-work transition. Engineering Studies,
13(2), 132-157. https://doi.org/10.1080/19378629.2021.1957901

McCall, C. & Oertle, K. M. (2023). The Transition Engineered Collaborative (TEC): Promoting
people with disabilities in STEM through interdisciplinary transition education. The
Journal of Rehabilitation, 89(3), 30-41. https://caccl-
sdced.alma.exlibrisgroup.com/permalink/01CACCL_SDCCD/ffogn2/cdi_gale infotracm
isc_A773092372

McCall, C., Shew, A., Simmons, D. R., Paretti, M. C., & McNair, L. D. (2020). Exploring
student disability and professional identity: Navigating sociocultural expectations in U.S.
undergraduate civil engineering programs. Australasian Journal of Engineering
Education, 25(1), 79-89. https://doi.org/10.1080/22054952.2020.1720434

NAE. (2004). The Engineer of 2020. National Academy of Engineering.
https://www.nae.edu/25876/The-Engineer-of-2020-Visions-of-Engineering-in-the-New-
Century


https://www.ijwil.org/files/APJCE_08_1_67_76.pdf
https://www.nytimes.com/2018/05/30/opinion/disability-design-lifehacks.html
https://doi.org/https:/doi.org/10.1007/978-3-319-26829-3
https://doi.org/10.1080/19378629.2021.1957901
https://www.nae.edu/25876/The-Engineer-of-2020-Visions-of-Engineering-in-the-New-Century
https://www.nae.edu/25876/The-Engineer-of-2020-Visions-of-Engineering-in-the-New-Century

NCSES. (2019). Women, minorities, and persons with disabilities in science and engineering.
National Science Foundation, National Center for Science and Engineering Statistics
(NCSES). https://ncses.nsf.gov/pubs/nst19304/data

NCCSD. (2019). NCCSD Quick Facts. The National Center for College Students with
Disabilities. https://www.nccsdonline.org/

NSF. (2021). Dear colleague letter: Persons with disabilities - STEM engagement and access
(PWD-SEA). NSF 21-110. National Science Foundation.
https://www.nsf.gov/pubs/2021/nsf21110/nsf21110.jsp

O’Rourke, B. (2021, November 18). Increasing access and opportunity in STEM crucial, say
experts. Harvard Gazette. https://news.harvard.edu/gazette/story/2021/11/increasing-
access-and-opportunity-in-stem-crucial-say-experts/

Pearson, Y. E., & Alexander, Q. G. (2021). The inclusion of persons with disabilities in
engineering education and careers. In C. Hughes (Ed.), Implementation of strategies for

improving diversity in organizations (pp. 249-270). https://doi.org/10.4018/978-1-7998-
4745-8.ch009

Pearson Weatherton, Y., Mayes, R., & Villanueva-Perez, C. (2017). Barriers to Persistence for
Engineering Students with Disabilities. 2017 ASEE Annual Conference & Exposition
Proceedings, 27650. https://doi.org/10.18260/1-2--27650

Phillips, K. G., Nzamubona, K., Houtenville, A. J., O'Neill, J., & Katz, E. E. (2022). Recent
College Graduates with Disabilities: Higher Education Experiences and Transition to
Employment. Journal of Postsecondary Education and Disability, 213-228.

Unger, D. D. (1999). Workplace Supports: A View From Employers Who Have Hired Supported
Employees. Focus On Autism and Other Developmental Disabilities, 167-179.

Spingola, E. (2018, June). Literature review on disability participation in the engineering field
[Paper presentation]. American Society for Engineering Education Annual Conference
and Exposition, Salt Lake City, UT. https://peer.asee.org/30776

Smith, N., Smith, J., Battalora, L., & Teschner, B. (2018). Industry-University Partnerships:
Engineering Education and Corporate Social Responsibility. Journal of Professional
Issues in Engineering Education and Practice, 144(3).
https://doi.org/10.1061/(ASCE)EI.19435541.0000367

Tener, R. (1996) Industry-University Partnerships for Construction Engineering Education.
Journal of Professional Issues in Engineering Education and Practice, 122(4)
https://doi.org/10.1061/(ASCE)1052-3928(1996)122:4(156)


https://ncses.nsf.gov/pubs/nsf19304/data
https://www.nccsdonline.org/
https://www.nsf.gov/pubs/2021/nsf21110/nsf21110.jsp
https://doi.org/10.4018/978-1-7998-4745-8.ch009
https://doi.org/10.4018/978-1-7998-4745-8.ch009
https://peer.asee.org/30776

	Phase 1: Information gathering and synthesis
	Phase 2: Building relationships through sensitizing conversations
	Phase 3: Establishing an informed and robust research agenda

