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Abstract 

While recent calls throughout the engineering education community have focused on increasing 
diversity and broadening participation in STEM, these conversations typically center on race and 
gender with little to no work addressing disability. But research in higher education broadly 
suggests that cognitive, physical, and learning disabilities can markedly impact the ways in 
which students perceive and experience school, develop professional identities, and move into 
the engineering workforce. To address this gap, we build on emerging conversations that explore 
the ways in which students experience disability within the context of engineering education. In 
particular, we conducted an initial grounded theory analysis of interviews examining 
professional identity formation in undergraduate civil engineering students who experience 
disabilities. From our analysis, we observed three themes that begin to highlight ways in which 
the experience of students with disabilities may contribute to their development as emerging civil 
engineers. 

Introduction & Background 

While recent calls throughout the engineering education community have focused on increasing 
diversity and broadening participation in STEM [1, 2], these conversations typically center on 
race and gender, with little to no work addressing disability [3-6]. But research in higher 
education broadly suggests that cognitive, physical, and learning disabilities can markedly 
impact the ways in which students perceive and experience school, develop professional 
identities, and move into the engineering workforce [7]. Therefore, to promote diversity and 
broaden participation in engineering, it is imperative that we gain a deeper understanding of the 
development of these populations within engineering education – more specifically regarding the 
ways in which they perceive, interpret, internalize, and engage in the engineering field. 

As evidenced throughout engineering education research, identification with the profession is 
crucial for persistence among engineering students and professionals [8-11]. Those who do not 
maintain a sense of belonging to – or identification with – engineering groups, or fail to perceive 
themselves as engineers, are more likely to leave the profession. This identification can be 
particularly difficult for individuals with disabilities. Students with disabilities face a unique set 
of challenges in navigating the “physical, social, and intellectual structures” [7, p. 96] of the 
university that are typically designed for those without disabilities [12]. In their review of the 
literature, Pearson Weatherton and colleagues [4] further examine systemic and personal 
barriers, identifying that they can discourage students’ self-efficacy, persistence, and sense of 
belonging in undergraduate engineering programs and hinder engineering identity development. 



To continue to bring disability more fully into discussions of diversity in engineering, this paper 
builds upon emerging conversations initiated by several engineering education researchers (e.g., 
[3-5]) at the intersections of disability and professional identity. We explore the ways in which 
three students experience disabilities while enrolled in an undergraduate civil engineering 
program as they become civil engineers. Our work addresses the following research question: 
How do students’ experiences with disability influence their professional identity in engineering 
and vice versa? In the following sections, we review key sensitizing concepts that inform our 
inquiry, outline our methods, and describe preliminary themes as articulated through participant 
experience. We close with a discussion of conclusions and directions for future work.  

Sensitizing Frameworks 

Intersectionality 

We begin our exploration with the concept of intersectionality. Initially conceived as a social 
justice framework used to draw connections between the ideas of interlocking oppressions, 
community organizations, coalitional politics, and identity politics [13, 14]; intersectionality has 
since evolved to provide researchers with a lens for exploring interrelations among various 
aspects of a single individual’s identity [15-17]. This framework maintains that factors such as 
gender, race, sexuality, and ethnicity are not isolated and distinct, but rather reciprocally and 
simultaneously interact to contribute to identity construction [13, 14]. In this study, particularly 
in our preliminary analysis, we focus on the interactions between two such factors: disability and 
professional identity. We thus focus our discussion on the ways in which experiences with 
disability influence and are influenced by the ways in which students engage in, internalize, and 
interpret the civil engineering profession as they move through their undergraduate careers. 

Professional Identity and the AOI Model 

Our work is also informed by prior research on professional identity construction. Typically, 
professional identity is described using a variety of research lenses that capture a dimension of 
identity that forms as individuals learn and internalize the values, behavioral norms, and symbols 
of a profession through career training (e.g., undergraduate engineering education) [18-20]. 
However, existing research also emphasizes the influence of personal identity dimensions on 
professional identity formation. Gender, race, and sexual orientation have each been shown to 
impact the ways in which students experience engineering culture, belonging, self-efficacy, and 
other factors related to identity development [17, 21-25]. More recently, studies have expanded 
conceptions of identity development to include the interactions among multiple identity 
dimensions and their relationships, particularly within the disciplinary contexts of engineering 
[26-28]. In one such study focused on civil engineering, Groen [27] used grounded theory to 
develop the Advancing from Outsider to Insider Grounded Theory of Professional Identity 
Negotiation (the AOI Model).  



The AOI Model [27] captures the complex, dynamic nature of professional identity formation – 
influenced by multiple identity dimensions – as civil engineering students advance from an 
outsider (i.e., an individual not belonging to the civil engineering profession) to an insider (i.e., 
an individual belonging to the civil engineering profession). The overall premise of the AOI 
Model is that individuals undertake a variety of negotiations in an attempt to balance their 
definitions of self and profession to maintain identification with civil engineering and achieve 
their career goals. As students learn new or conflicting information (both academic and non-
academic) during their undergraduate careers, they negotiate various aspects of these definitions. 
Assessments of balance are also iteratively conducted as individuals apply, practice, and self-
assess their knowledge in their courses, extra-curricular activities, internships, and interpersonal 
relationships. According to the AOI Model, definitions of self and profession are balanced when 
the individual is able to “live as” or simultaneously enact aspects of both definitions of self and 
profession and advance from an outsider to an insider. 

From the AOI Model, professional identity formation is not separated from the individuals in 
whom it is occurring nor is it constrained to students’ experiences in academia. Rather, the AOI 
model considers multiple dimensions of a single individual and the experiences that influence 
those dimensions as they enter into, navigate through, and professionally develop during their 
civil engineering undergraduate career. In this paper, we use this model as a lens to focus on 
negotiations linked to disability, which became particularly salient for our participants prior to or 
early on in their enrollment in the civil engineering program and continued to shape how they 
navigated the program and moved toward their future careers in civil engineering.  

Methods 

To better understand civil engineering students’ experiences with disabilities, we focus here on 
interviews conducted as part of a larger grounded theory study of professional identity formation. 
Semi-structured interviews, each lasting between 60 and 90 minutes, were conducted with 
participants using intensive interviewing approaches [29] as framed by constructive interviewing 
[29] and critical incident techniques (e.g., [31, 32]). Combining these techniques enabled the 
research team to tailor interviews to participants’ unique responses and achieve an in-depth 
exploration of each individual’s perspectives, meaning, and experiences. For this analysis, we 
focus on the subset of participants who discussed their experiences with disability, summarized 
in Table 1. Personal background for each participant is discussed in the following sections. These 
students voluntarily disclosed their disabilities during the interview, not prompted by any 
specific interview question; these disclosures in turn prompted conversations that were framed 
by or – in one case – focused on students’ experiences with disability during their undergraduate 
experience. 

 

 



Table 1: Summary of Participants 

Pseudonym Gender Academic Level Disability Diagnosed 
Maggie Woman Junior Dyslexia Prior to College 
Madison Woman Sophomore Lyme Disease Entering College 
Anthony Man Senior Attention Deficit Disorder During College 
 

All interviews were transcribed and field notes were taken to preserve the context and subtle 
implications of topics discussed by participants. Analysis was conducted using the constant 
comparative approaches of grounded theory as outlined by Charmaz [29]. While grounded 
theory analysis includes five phases (1) open/initial coding, 2) focused coding, 3) axial coding, 
4) theoretical categories, and 5) theoretical saturation) we have only completed initial coding of 
this particular group within this context. Therefore, the results discussed in this paper are 
preliminary salient themes identified by the research team. Subsequent analyses will examine 
these themes in greater detail through continued grounded theory analysis and data collection. 
Aligning with grounded theory methods, this first phase of analysis was supplemented by 
interview field notes captured in the form of researcher memos. 

Researcher Reflexivity 

Due to the personalized nature of the grounded theory interviews, the interviewer was able to 
create social bonds with study participants. This increase in rapport was also due to the identity 
of the interviewer, who also experiences a disability, as do most members of the full research 
team. While the interviews in the initial grounded theory study were not focused on examining 
student experiences with disability in civil engineering, the interviewer’s sensitivity to these 
experiences was also attuned during the analytical phases of the study. Identity-altering 
experiences with disability emerged as a salient theme during the initial analysis, particularly as 
participants discussed periods of transition such undergoing the process of being diagnosed with 
a disability, while members of the research team were also undergoing on-going diagnoses at the 
time interviews were conducted and analyzed. 

Participants 

Maggie, a civil engineering junior, was diagnosed with dyslexia at an early age. She disclosed 
her disability within the first few minutes of her interview by stating, “The only thing I can also 
think of is that I’m dyslexic, and that has played a major role in my academics and stuff.” From 
this disclosure, her interview primarily consisted of conversations in which she further 
articulated the impacts of her disability through accounts of critical events that ultimately 
influenced her pathway into civil engineering.  

Madison is a sophomore civil engineering student who grew up in a family of engineers and 
scientists. Her transition into college life was particularly complex; during her senior year of 
high school and into her freshman year of college, she underwent the long process of being 



diagnosed with Lyme Disease, which prompted many visits to her doctor and multiple stays in 
the hospital. Unlike Maggie, Madison did not disclose her disease from the outset of the 
interview; however, she made a number of comments that made it apparent that her disease is 
unpredictable and has had significant impacts on her academic progress. In the months following 
her diagnosis, Madison became very ill and, as a result, had to medically withdraw from her first 
semester in her civil engineering program. During the interview, Madison discussed ways in 
which she could manage her disease while maintaining energy and focus to keep progressing 
through her program. 

Anthony is a senior who had experienced a much different pathway into civil engineering than 
other students. While investing his first two years of college in a mechanical engineering degree, 
he felt disinterested in the material and struggled with focusing on his coursework. After 
multiple attempts and reassurances of just “sticking it out” with no improvement in his academic 
performance, Anthony was diagnosed with Attention Deficit Disorder (ADD). Upon his 
diagnosis, he medically withdrew from his second-semester mechanical engineering courses, 
worked a part time job, and researched other engineering disciplines. He then decided to go into 
civil engineering, a program in which he found himself more interested, engaged, and focused – 
characteristics he attributed in-part to finally finding medication to appropriately manage his 
symptoms of ADD. Despite experiencing a winding journey into civil engineering, Anthony 
discussed at length the alignment between his interests and skills with those of the civil 
engineering profession. 

Results & Discussion 

As a result of the initial grounded theory analysis, three primary themes were identified 
regarding the ways in which experiences with disability influenced students’ professional 
identity formation in civil engineering: 1) developing a sense of self-advocacy, 2) seeking out 
and utilizing accommodations, and 3) negotiating intermediate expectations. However, based on 
each student’s time of diagnosis, their experiences related to each theme influenced their 
professional identity to varying degrees. The themes as well as the variations in how they were 
experienced by each student are discussed in the following sections. 

Theme 1: Developing a sense of self-advocacy 

The theme of developing a sense self-advocacy captured the variations by which students 
granted, or refused to grant, authority to other entities (i.e., people or systems) regarding their 
perceptions of skill or physical and mental well-being. For Maggie, developing a sense of self-
advocacy was a dimension that began during middle and high school through multiple requests 
to be placed into more advanced math courses. She further articulated the growing pains of 
learning how to self-advocate as she grew older and more independent from her parents: 

When I was younger and dyslexic, it was a lot of my parents standing up for me, 
and there’s a certain point where it’s like, “It’s your life. You’re going to have to 



be able to stand up for yourself.” So that’s when I started to want to switch [to 
advanced] math classes [in high school]. It wasn’t directly like, “these are the 
accommodations I need,” it’s more like kind of what I want - being able to stand 
up for myself. And then to be shut down the first time was really traumatic 
almost. I can remember being taken into a classroom and crying, because I was 
like, “No, no, no, I know I’m good enough, I know I can do this” and it was 
just… shut down and it affected me from that point on. 

In this instance, Maggie was learning how to negotiate interactions with her math teachers while 
simultaneously learning to advocate for herself. Even though Maggie felt that she could – and 
should – be placed in more advanced math courses to align with her interests and perceived 
academic strengths, she experienced pushback from her teachers. Such experiences can be 
particularly difficult for students experiencing disabilities who are simultaneously learning what 
accommodations they need and how to request them as well as managing instances in which 
requests are not met [4, 7, 12]. While Maggie stated that experiencing an initial rejection on an 
academic request made her feel “shut down,” she utilized this experience and her skills and 
knowledge of self-advocacy to identify, obtain, and – in some instances – fight for her 
accommodations during her undergraduate experience, as further discussed in the next section. 

For students such as Madison and Anthony who were diagnosed with their disabilities during 
college, this learning came much later in life. At the time of her interview, Madison was in the 
early phases of self-advocacy development after being diagnosed with Lyme Disease during her 
freshman year. Despite her desire to attend football games and fear of “falling too far behind” in 
her program, Madison heeded her doctor’s advice to withdraw from courses during the fall of 
what would have been the first semester of her sophomore year:  

Madison:  [The treatment] was the beginning of August, and then by the 
beginning of the [fall] semester, I still wasn't 100 percent […]. 

Interviewer:  So then you decided to just sit back and take that semester off? 

Madison:  Yeah. I didn't really have a choice. My doctor was basically like, 
"Yeah, you're not going [to school]." And I was like [sighs], "I 
already bought my season [football] tickets." "Well, refund them." 

Her doctor had a similar reaction when she discussed with him a summer internship opportunity: 

I had [an internship] that I was offered with [a company], which I really really 
wanted to do, but it's the [type of] internship that you're going out into the field all 
of the time, doing actual maintenance work on the tracks. It's long hours, and it 
was […] really far [from home], and my doctor was like, "Um, that does not 
sound like a good idea," and I was like, "Okay." 



Because Madison was in the early phases of understanding her Lyme Disease and her 
assessments of her own physical and mental well-being aligned with those from her doctor, she 
was willing to develop other approaches for achieving her goals. For example, to minimize the 
number of courses she would miss during her first semester of sophomore year, Madison 
enrolled in two courses at a community college close to her hometown. To find an internship, she 
utilized alternative resources (i.e., her friend’s father who owned a construction company) to find 
more amenable internships that were available for the summer.  

Anthony, who had only been diagnosed with ADD for a little over a year at the time of his 
interview, was still determining what his disorder was and its implications for his academics. 
While he knew that he wasn’t enjoying his courses in mechanical engineering prior to his 
diagnosis, he maintained a “stick it out” attitude to push through his coursework until he was 
diagnosed with ADD: 

Once I finally got into mechanical engineering, I was struggling a lot with the 
course material. My grades were starting to slip and I just wasn’t enjoying it. But 
I tried to just stick it out, and I did that for two years […] and I ended up 
withdrawing from two semesters worth of classes just because my grades were 
bad and I just wasn’t enjoying it. I knew I wanted to do something different. […] 
For one of them I was able to medically resign for the semester, and I know that 
sounds terrible, and I don’t mind sharing this, but I found out that I had ADD, and 
apparently I’ve had it my whole life. 

Receiving a diagnosis enabled Anthony to take a step back from his education, find a medication 
to manage his symptoms, and research other types of engineering that would be better suited for 
his interests. During this time, Anthony took agency in his situation and was, in a way, 
advocating for himself against a tough and demanding university curriculum. Rather than 
perceiving himself as not smart enough or not belonging to engineering, Anthony took control of 
his academic career and his disability to continue in an engineering program in which he is 
genuinely interested. 

From the experiences presented here, participants developed self-advocacy in multiple ways, to 
varying degrees, to help them continue on their path toward becoming a civil engineer. Maggie 
utilized lessons learned from middle and high school to advocate for her accommodations once 
she entered college. For Madison, self-advocacy was slowly emerging as she began to learn more 
about the physical limitations of her disability and to find ways to achieve her academic and 
professional goals using alternative resources. Like Madison, Anthony also gained a sense of 
self-advocacy as he began to learn about his disability; however, he used this knowledge to 
advocate against traditional engineering stereotypes that tend to favor technical content as an 
indicator of belonging [23]. 

  



Theme 2: Seeking out and utilizing accommodations 

The theme of seeking out and utilizing accommodations captured the extent to which participants 
sought out and utilized accommodations within the university setting. From her prior experiences 
of requesting accommodations with her parents, learning about accommodations within the 
university system, and developing as a self-advocate, Maggie knew what information her 
instructors needed, when they needed it, and how they processed it. She would arrange her 
accommodations with her university’s Services for Students with Disabilities office (SSD), meet 
with her instructors to verify receipt of the accommodation, and send emails to schedule exam 
times. This process went fairly smoothly until Maggie had a negative accommodations 
experience with an uncooperative and unresponsive instructor. While the incident was resolved 
by the SSD office, Maggie still reflected on the stresses that these types of incidents can cause: 

Maggie:           But I was just like these sorts of situations just continually tend to 
happen – not receiving my accommodations – and I think that 
affects me a lot in my academics because … if I know where I’m 
taking the test and I know when I’m taking a test, I’m normally 
fine; it’s like when it comes up to having to plan out where it is, is 
where it gets difficult. 

Interviewer: It’s just added stress that you have to deal with? 

Maggie:           Yeah, am I going to get my accommodations? 

Unfortunately, Maggie’s experience is not uncommon. A study conducted by Jensen, McCrary, 
Krampe, and Cooper [32] revealed faculty members’ reluctance to provide accommodations to 
students with learning disabilities due to perceptions that students may be trying to cheat or get 
through a class using a less academically rigorous process. Managing these types of perceptions, 
in addition to the already complex process of requesting and receiving accommodations [7], can 
create multiple levels of stress and anxiety for disabled students that is unrelated to course 
content and not experienced by their non-disabled peers [4, 12].   

At the time of the interview, the only university accommodation Madison and Anthony had 
utilized was medically withdrawing from their coursework for a single semester. In both of their 
interviews, however, they identified other strategies for and individual sources of support in the 
university system. Madison often described a friend within her civil engineering program with 
whom she would do homework and study for exams. Once Anthony had identified an 
engineering discipline that better aligned with his own interests and found a medication to 
manage his ADD, he continued college without formal accommodations and relied on his 
professors and well-practiced time management skills for academic support. 

 



Theme 3: Negotiating intermediate expectations 

The theme of negotiating intermediate expectations captures the ways in which participants had 
set goals and then altered them based on challenges faced during their undergraduate civil 
engineering careers. For Maggie, this negotiation occurred as she altered her expectations about 
the need to participate in an internship prior to graduation. When asked what she saw herself 
doing after she graduated from college, Maggie responded: 

I’m not really sure. […] I don’t have a summer internship lined up or anything 
like that, so I don’t really have any outside the classroom experiences, but […] 
I’ve just had such a difficult time with school that I use my summers to just relax 
almost. […] I don’t know. I feel like I should apply for all these internships and 
I’ve had interviews and stuff like that. But a lot of times it’s like, “where’s your 
experience?” I just feel sometimes that I should have applied myself more than 
that. […] it’s just a lot to deal with within school. So I feel like maybe I haven’t 
set my future up well enough. What am I going to do in a year from now when 
I’m graduating? Will I have a job or will I just be trying to figure it out? So 
there’s that aspect of it. 

Due to the time and energy Maggie spent managing her accommodations and completing school 
work, which contributed to her lack of internship, Maggie was unsure as to whether or not she 
would possess the work experience necessary to get a job in civil engineering. However, when 
asked how she saw herself communicating her prior experience to potential employers, Maggie 
described shifting her narrative to focus on her strengths gained through study abroad and 
learning about engineering on a global scale. While she initially perceived internships to be a 
necessary aspect of the undergraduate civil engineering experience, she realized that she could 
still demonstrate her skills from other, less-obvious, opportunities.  

While Madison also experienced challenges in finding civil engineering internships due to her 
physical disability, one of her more significant negotiations occurred in changing her academic 
minor due to her absence during the fall semester of her sophomore year: “Before I had to take 
off, I was a statistics minor, but that's kind of not possible now, so I'm considering one other 
minor I might want to add. Because I do need to add a minor, but I just don't know which.” 
When asked why obtaining a minor was important to her, Madison responded: 

[…] I feel like having a broader knowledge of different things is better than just 
focusing all your efforts on one thing. And I was getting a statistics minor because 
I really do love statistics a lot. I think it's fascinating. It's my favorite class I took 
in high school. So, that was why I was getting a statistics minor. And then that's 
not happening, but I was so set in getting a statistics minor that not having a 
minor is weird. […] 



Unfortunately, due to her semester-long absence, the courses necessary for Madison to obtain a 
statistics minor no longer aligned with her civil engineering program schedule. Therefore, 
despite her love for statistics and goal to minor in statistics, she had to modulate her personal 
academic plan to find a new minor that could both broaden her understanding of topics not 
typically associated with civil engineering that also fit into her academic schedule. While 
Madison had not found a new minor at the time of the interview, she was planning to continue 
her search in hopes of finding a new minor that could help fill her schedule due to her now-
expanded graduation timeline.  

Anthony also experienced multiple time delays throughout his undergraduate experience as he 
transferred from university studies, to general engineering, into mechanical engineering, and 
finally into civil engineering. Due to university GPA requirements, multiple major changes, 
obtaining a diagnosis, and identifying effective medication for his ADD, Anthony was 
anticipating graduating approximately two years after his initial date. 

Influences on professional identity formation 

Participant experiences highlighted in this study demonstrate the dynamics of disability and how 
a single individual can experience differences in how influential their disabilities are over 
semesters and even days. While Maggie primarily experienced her disability when 
communicating or receiving information from others with her learning disability, Madison’s 
experiences were shaped more by the experience of physical disability due varying levels of 
energy that impacted her participation in academic and non-academic activities: “I'm still 
probably not 100 percent. I'm probably 90 percent. […] It really just depends on the day, 
though.” For Anthony, the influences were more retrospective: he experienced significant 
challenges managing a learning disability that he had just discovered due to an increase in course 
workload and content difficulty, which in turn led to receiving a diagnosis he may not have 
obtained otherwise. Once Anthony’s disability was addressed, he continued college and 
anticipated graduating with his civil engineering degree shortly after the interview was 
conducted. 

Overall, experiencing disability did not alter students’ overarching goals to become civil 
engineers; each of these students anticipated pursuing a career in civil engineering. Rather, their 
experiences added a dimension of complexity to their professional identity negotiations and the 
ways in which they engaged in civil engineering academia. In particular, students began to adapt 
a traditionally rigid engineering curriculum to their shifting life circumstances and vice versa. In 
particular, they became more creative in their attempts to complete coursework (e.g., Madison) 
and demonstrate prior, non-internship-related experience (e.g., Maggie), and remained patient in 
the face of challenge (e.g., Anthony). However, this is not to say that these students’ paths 
through undergraduate civil engineering education are easy. Our observed themes, while not 
significant enough to force these students out of civil engineering, align with prior research 
examining inherent physical, social, cognitive, and systemic barriers in the university system [4, 



7, 12, 33-35]. If experienced too frequently and on a negative basis, disabled students may 
choose to leave the profession, causing civil engineering and engineering, more broadly, to miss 
out on a talented, creative, and adaptive workforce [4]. Experiences described by participants in 
this study – particularly those describing additional time and resources – can point engineering 
educators and researchers toward the development of better support programs to support 
inclusion.    

Conclusion & Future Work 

In this study, we conducted an initial, grounded theory analysis of three students who experience 
disability in an undergraduate civil engineering program. From this analysis, we identified three 
themes that reveal ways in which experiences with disability influence students’ education and 
professional identity formation in civil engineering: 1) developing a sense of self-advocacy, 2) 
seeking out and utilizing accommodations, and 3) negotiating intermediate expectations. 
Students’ experiences with disability did not alter professional identity formation; rather, they 
added dimensions of complexity to this formation that often prompted students to seek out non-
traditional approaches for gaining professional experience, demonstrating technical knowledge, 
and persevering through barriers and delays to become civil engineers.  Bringing Maggie, 
Madison, and Anthony’s experiences to the fore demonstrates that we as researchers cannot 
separate disability from professional identity formation; at the time of the interviews, these 
participants were able to use the processes of managing their experiences with disabilities to 
enable them to continue to move toward success in their future careers. 

The findings presented here are the result of an initial investigation of students’ experiences with 
disability and their impacts on professional identity formation during the undergraduate civil 
engineering education experience. However, further data collection and more in-depth analyses 
need to be conducted to determine the myriad of ways in which students experience disability 
and form professional identities in undergraduate civil engineering programs based on 1) type of 
disability, 2) time of diagnosis, and 3) plans to remain in the civil engineering field. While each 
student in this particular study anticipated working in the civil engineering industry, a further 
understanding is needed regarding factors that may influence students with disabilities to leave 
civil engineering academia or industry.  

Acknowledgements 

This material is based upon work supported by the National Science Foundation under Grant No. 
EEC-1733636. 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 

[1] L. H. Jamieson and J. R. Lohmann, Creating a culture for scholarly and systematic innovation in 
engineering education: Ensuring engineering has the right people with the right talents for a global 
society. Washington, D.C.: American Society for Engineering Education, 2009. 

[2] ASEE. (2016, Dec 18, 2017). About: ASEE Action on Diversity. Available: https://diversity.asee.org/ 
[3] M. V. Svyantek, "Missing from the classroom: Current representations of disability in engineering 

education," in Proceedings of the American Society for Engineering Education Annual Conference and 
Exposition, New Orleans, LA, 2016. 

[4] Y. Pearson Weatherton, R. D. Mayes, and C. Villanueva-Perez, "Barriers to persistence for engineering 
students with disabilities," in Proceedings of the American Society for Engineering Education Annual 
Conference and Exposition, Columbus, OH, 2017. 

[5] A. E. Slaton, "Body? What body? Considering ability and disability in STEM disciplines," in Proceedings 
of the American Society for Engineering Education Annual Conference and Exposition, Atlanta, GA, 2013. 

[6] A. Lee, "Students with disabilities choosing science technology engineering and math (STEM) majors in 
postsecondary institutions," Journal of Postsecondary Education and Disability, vol. 27, pp. 261-272, 
2014. 

[7] E. W. Kimball, R. S. Wells, B. J. Ostiguy, C. A. Manly, and A. A. Lauterbach, "Students with disabilities 
in higher education: A review of the literature and an agenda for future research," in Higher Education: 
Handbook of Theory and Research. vol. 31, M. B. Paulsen, Ed., Switzerland: Springer, Cham, pp. 91-156, 
2016. 

[8] G. Lichtenstein, H. G. Loshbaugh, B. Claar, H. L. Chen, K. Jackson, and S. D. Sheppard, "An engineering 
major does not (necessarily) an engineer make: Career decision making among undergraduate engineering 
majors," Journal of Engineering Education, vol. 98, pp. 227-234, 2009. 

[9] E. Seymour and N. M. Hewitt, Talking about leaving: Why undergraduates leave the sciences. Boulder, 
CO: Westview Press, 1997. 

[10] K. L. Tonso, "Engineering Identity," in Cambridge Handbook of Engineering Education Research, A. Johri 
and B. M. Olds, Eds., Cambridge, MA: Cambridge University Press, 2014, pp. 267-282. 

[11] B. D. Jones, C. Ruff, and M. C. Paretti, "The impact of engineering identification and stereotypes on 
undergraduate women’s achievement and persistence in engineering," Social Psychology of Education, vol. 
16, pp. 471-493, 2013. 

[12] W. M. Hadley, "College students with disabilities: A student development perspective," New Directions for 
Higher Education, pp. 77-81, 2011. 

[13] P. H. Collins, "Intersectionality's definitional dilemmas," Annual Review of Sociology, vol. 41, pp. 1-20, 
2015. 

[14] K. Crenshaw, "Demarginalizing the intersection of race and sex: A black feminist critique of 
antidiscrimination doctrine, feminist theory and antiracist politics," University of Chicago Legal Forum, 
vol. 1989, p. 139, 1989. 

[15] E. S. Abes, S. R. Jones, and M. K. McEwen, "Reconceptualizing the model of multiple dimensions of 
identity: The role of meaning-making capacity in the construction of multiple identities," Journal of 
College Student Development, vol. 48, pp. 1-22, 2007. 

[16] K. Cross and M. C. Paretti, "Identification with academics and multiple identities: Combining theoretical 
frameworks to better understand the experiences of minority engineering students," in Proceedings of the 
American Society for Engineering Education Annual Conference and Exposition, San Antonio, TX, 2012. 

[17] C. M. Steele, Whistling Vivaldi: And other clues to how stereotypes affect us (issues of our time): WW 
Norton & Company, 2011. 

[18] M. C. Loui, "Ethics and the development of professional identities of engineering students," Journal of 
Engineering Education, vol. 94, pp. 383-390, 2005. 

[19] O. Pierrakos, T. K. Beam, J. Constantz, A. Johri, and R. Anderson, "On the development of a professional 
identity: Engineering persisters vs engineering switchers," in Proceedings of the ASEE/IEEE Frontiers in 
Education Conference, pp. 1-6, 2009. 

[20] E. P. Douglas, M. Koro-Ljungberg, D. J. Therriault, C. Lee, S, and N. McNeill, "Discourses and social 
worlds in engineering education: Preparing problem-solvers for engineering practice," in Proceedings of 
the American Society for Engineering Education Annual Conference and Exposition, San Antonio, TX, 
2012. 



[21] B. M. Capobianco, "Undergraduate women engineering their professional identities," Journal of Women 
and Minorities in Science and Engineering, vol. 12, 2006. 

[22] E. O. McGee and D. B. Martin, "“You Would Not Believe What I Have to Go Through to Prove My 
Intellectual Value!” Stereotype Management Among Academically Successful Black Mathematics and 
Engineering Students," American Educational Research Journal, vol. 48, pp. 1347-1389, 2011. 

[23] W. Faulkner, "Dualisms, hierarchies and gender in engineering," Social Studies of Science, vol. 30, pp. 
759-792, 2000. 

[24] C. E. Foor and S. E. Walden, "" Imaginary Engineering" or" Re-imagined Engineering": Negotiating 
Gendered Identities in the Borderland of a College of Engineering," NWSA journal, vol. 21, pp. 41-64, 
2009. 

[25] E. A. Cech and T. J. Waidzunas, "Navigating the heteronormativity of engineering: The experiences of 
lesbian, gay, and bisexual students," Engineering Studies, vol. 3, pp. 1-24, 2011. 

[26] C. Groen and L. D. McNair, "Developing a grounded theory of undergraduate civil engineering 
professional identity formation," in Proceedings of the ASEE/IEEE Frontiers in Education Conference, 
Erie, PA, 2016. 

[27] Groen, C., “Negotiating equilibrium: A grounded theory of professional identity formation in 
undergraduate civil engineering students.” (Doctoral Dissertation) 2017, Department of Engineering 
Education, Virginia Tech: Blacksburg, VA. (12836). 

[28] D. Tihanyi and P. Kinnear, "”Professional” acts: Analyzing sites of identity and interactive response in 
chemical engineering students," in Proceedings of the American Society for Engineering Education Annual 
Conference and Exposition, Indianapolis, IN, 2014. 

[29] K. Charmaz, Constructing Grounded Theory, 2nd ed. Los Angeles, CA: Sage, 2014. 
[30] D. Simmons, "First generation college students in engineering: A grounded theory study of family 

influence on academic decision making.” (Doctoral Dissertation) 2012, Department of Civil Engineering, 
Clemson University: Clemson, SC. (932). 

[31] B. Sattler, J. Turns, and K. Gygi, "How do engineering educators take student difference into account?," in 
Proceedings of the ASEE/IEEE Frontiers in Education Conference, Austin, TX, 2009. 

[32] J. M. Jensen, N. McCrary, K. Krampe, and J. Cooper, "Trying to do the right thing: Faculty attitudes 
toward accommodating students with learning disabilities," Journal of Postsecondary Education and 
Disability, vol. 17, pp. 81-90, 2004. 

[33] M. Myers, J. E. MacDonald, S. Jacquard, and M. McNeil, "(dis) Ability and postsecondary education: One 
woman's experience," Journal of Postsecondary Education and Disability, vol. 27, pp. 73-87, 2014. 

[34] T. Heiman and K. Precel, "Students with learning disabilities in higher education: Academic strategies 
profile," Journal of Learning Disabilities, vol. 36, pp. 248-258, 2003. 

[35] E. E. Getzel and C. A. Thoma, "Experiences of college students with disabilities and the importance of self-
determination in higher education settings," Career Development for Exceptional Individuals, vol. 31, 
2008. 

 


