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Abstract— Though considerable attention and resources 
have been dedicated over a few decades to improve the 
representation of women in engineering fields, the issues of 
underrepresentation still exist, especially among the tenure 
track and research faculty. “Chilly” climate models of 
underrepresentation discuss these and other barriers to 
women’s persistence, including implicit gender bias in the 
department. For women of color in faculty roles, these 
biases overlap to become serious barriers to persistence. 
Microaggressions in the classroom can lead to depreciation 
of contributions of women faculty, disregarding their 
accomplishments and limiting their effectiveness within 
social and educational contexts. One area that is 
underexplored are the microaggressions that occur 
intentionally or unintentionally in the engineering 
classroom when (young) women faculty teach upper-level 
or graduate courses in traditionally gendered subjects such 
as internal combustion engines, computer programming, or 
rocket propulsion. The purpose of this research is to 
qualitatively investigate experiences and strategies that 
junior women faculty in engineering disciplines use in the 
classroom to overcome student bias and microaggressions 
through content analysis of semi-structured interview data. 
This Work-in-Progress paper will present preliminary 
themes and strategies by which women faculty establish 
credibility with predominantly male students. 

Keywords—women in engineering; teaching; engineering 
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I. INTRODUCTION  

Although women have matched or surpassed men in many 
educational fields such as college access and persistence [1], 
they remain underrepresented in science, technology, 
engineering, and mathematical (STEM) fields. This 
underrepresentation is very prominent at higher levels of 
academia due to multiple factors that deter women from 
continuing their career as an engineering faculty or worker. 
According to the National Science Foundation, only 5% of full 
engineering professors were women in 2008 [2], which in turn 
affects the population of women available to climb into senior 
or administrative positions with policy-making authority [3, 4]. 

This trend is even more prominent in the male-dominated fields 
of engineering. 

At least two paradigms for the underrepresentation of 
women in STEM exist: the “leaky pipeline” model and the 
“chilly climate” model. The leaky pipeline model represents the 
career trajectory of an engineer in terms of a pipe, with each 
degree or phase of life being a different section of pipe. At each 
junction of pipe (e.g. at each life transition) women and 
underrepresented minorities leave the pipeline for other 
opportunities, often leaving engineering altogether.  The chilly 
climate models investigate the reasons people leave 
engineering or academia. Women and people from 
underrepresented groups experience microaggressions from 
their schools or workplaces, and become so uncomfortable that 
they decide to leave. 

Considerable research has been done to understand more 
about the lived experiences of women faculty in engineering, 
especially related to issues of tenure and promotion. However, 
this work-in-progress paper investigates the experiences of 
junior (pre-tenure) women faculty in engineering, particularly 
focused on their experiences in dealing with discrimination and 
microaggressions from students in the engineering classroom.   

II. LITERATURE REVIEW 

A. Underrepresentation of Women in Engineering 

Under-representation of women in engineering is cause for 
concern from several viewpoints. Primarily, women comprise 
almost half of the total U.S. workforce, but percentages of 
women faculty remain low. According to the American Society 
for Engineering Education even the highest represented 
disciplines, female tenure/tenure track faculty only comprise 
23.9% of the faculty across all discipline. From a combined 
climate and pipeline point of view, women experience number 
of issues that deter them from entering engineering in the first 
place. Some of these reasons include lack of advising, lack of 
contact with women in science, gender discrimination and a 
lack of encouragement [5]. Parents and teachers may 
unintentionally dissuade girls from pursuing a career in STEM 
through messaging [6, 7]. As engineering is generally viewed 
as masculine profession [5] girls often do not consider careers 
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as engineering, limiting the number of women attempting 
engineering degrees.  

Many studies investigate the attitudes and beliefs that 
encourage students to persist through engineering 
undergraduate degrees. One challenge for the retention of 
women is the “weed-out” practice at large universities, in which 
students take classes designed to “eliminate an unwanted excess 
of prospective students” [8, p. 7]. Defined by a rapid curricular 
pace and rigid evaluation system, this pedagogical model is 
more likely to negatively affect women than men.  For doctoral 
students, women are more likely to drop out due to factors such 
as marriage and plans to have children (though researchers have 
found that being surrounded by a “critical mass” of other 
women improves retention significantly [3]). To date, few 
studies in engineering investigate the issues of 
underrepresentation in engineering industry [9] or faculty 
[10,11]. Initiatives like affirmative action programs, 
antidiscrimination policies, mentoring or training programs; 
flex-time and child care support have been proposed to increase 
the ability of women in academia to succeed [12]. 

B. Research on Bias in the Engineering Classroom 

Implicit bias of students in the classroom can affect the 
climate of the classroom and question the credibility of the 
female professor. Just like oppressive classroom environment 
can impair learning and academic performance of students, it 
can also affect the teaching effectiveness. By introducing the 
labels “classroom climate” and “chilly climate", Hall and 
Sandler [13] named a problem that had long existed but had 
remained largely invisible. Many of these issues have been 
raised in studies investigating women faculty of color: Pittman 
[14] conducted 17 in-depth interviews with women of color at 
large, predominantly white research institution. Specifically, 
the study depicts white male students challenging women 
professor’s authority, teaching competency, scholarly expertise 
as well as offering subtle and not subtle threats to careers.  

Socialization of both women and men in terms of 
appropriate characteristics play a role in the cause of implicit 
bias. As one example, the speech patterns can play an important 
part in getting the attention of the students in the classroom. 
Men are believed to have speech patterns which are highly 
assertive, competitive and more “impactful” than women. 
However, when women try to teach students in a classroom by 
adopting more masculine traits they are still evaluated poorly: 
a double-edged sword. The expectations for women faculty to 
be more caring and nurturing sets women up to be devalued as 
a “helper” rather than a scholar; however, without addressing 
this gender role, they can be viewed unfavorably by students 
[15].  Similarly, women who are of smaller physical stature than 
their male students can have trouble maintaining authority; and 
in our research, no works describe the perceptions of students 
when their engineering professor is visibly pregnant. This study 
aims to collect solutions for women faculty to tackle the 
microaggressions faced by them in an engineering classroom 
setting. 

Particularly of interest is how youth (or the appearance of 
youth) affects credibility for professors in engineering, which is 
highly male-dominant.  Indeed, it is a sociological and cultural 

expectation that older individuals hold more expertise than 
younger people, and this is true as well in engineering. The 
purpose of this research is to qualitatively investigate 
experiences and strategies that junior women faculty in 
engineering faculty in engineering disciplines use in the 
classroom to overcome student bias and microaggressions. 
Especially when teaching upper level undergraduate and 
graduate courses, implicit biases of students can influence the 
“climate” of the classroom, forcing the professors to spend 
valuable class time establishing their expertise. The research 
questions investigated are as follows: 

1. How do junior women faculty in underrepresented 
engineering disciplines mitigate the “Chilly climate model” in 
teaching experiences? 

2.  What are the strategies and tools women faculty in 
classrooms use to establish their credibility with predominantly 
male students? 

III. THEORETICAL FRAMEWORK 

The theoretical framework that guides this research project 
is ideal worker theory [16].  Ideal worker theory is a 
sociological lens which posits that one reason that non-
normative groups (women, underrepresented persons) are more 
criticized, undervalued, and not taken seriously especially in 
scientific and academic jobs is that the “ideal” worker is 
normative in all physical and psychological attributes and 
devotes all time to his field of expertise. As discussed in 
academia overall [17-19], this “ideal worker” is white and male.  
Women and underrepresented groups who deviate from this 
image are by nature already non-ideal, and therefore need to 
work extra hard in order to establish credibility among peers, 
colleagues, and administrators.  In academia, the “ideal worker” 
is well established in his field; academic success and merit is 
inextricably linked with age, race, and gender.  The colloquial 
phrase of an “old grey-beard professor” manifests from this 
image. This image is as salient to the expectations of students 
in their professors (especially at the upper-level undergraduate 
or graduate classes) as it is to colleagues within the department. 

Through this lens, we examine the experiences, strategies, 
and philosophies of young un-tenured women faculty in 
engineering. By being so visibly “non-ideal”, young women 
faculty may devise extra strategies in order to convince their 
students of their authority and expertise. These strategies will 
reflect the navigation of societal expectations of 
“professorship,” gender, and age at the same time within the 
engineering classroom, which is relatively insular (i.e. there is 
not much administrative interference in the running of a 
college- or graduate-level classroom). The findings will be 
useful to other new faculty, to engineering departments, and to 
administrators as the “culture” of engineering is changing. 

IV. METHODS 

A. Participants, Recruitment, and Sampling 

This study used a “snowball” sampling method: we started 
off with a few known participants and used the suggestions of 
these candidates to find other potential participants. This means 
that participants were not recruited at one time but rather 



throughout the study. Initial recruitment was of colleagues and 
personal contacts of the PI.  Participants had to meet the 
following criteria: (a) identify as a woman, (b) be a tenure track 
(or tenured within the past two years) professor in engineer (or 
a related field), (c) be actively teaching upper-level or graduate 
courses in engineering, and (d) be fluent in English. These 
selection criteria resulted in a set of participants who could offer 
insights through first-hand experiences. Each potential 
participant received a recruitment email describing the purpose 
of this study and what would be required of them if they chose 
to participate. As this study is in-progress, our end goal will be 
to have at least 20 participants from a variety of backgrounds. 
Of express interest is to recruit participants, some of which are 
single, some with a partner but without children, and some who 
have children and have been pregnant while teaching. 

Each participant was interviewed through semi-structured 
interview techniques. Interviews were recorded with 
permission from participants. The interview protocol includes 
15 open-ended questions, with probing questions asked as 
necessary to encourage in-depth responses from participants 
[20, 21]. The questions focused on participants’ experiences as 
women in engineering during both their studies as well as their 
professorship. Specifically, many of these questions delve into 
experiences in the classroom. Some examples include: “Have 
you encountered either overt biases or microaggressions in the 
classroom?” and “What advice would you give a new female 
professor entering academia as a tenure-track engineering 
faculty?” 

Data are transcribed and analyzed using open-coding 
content analysis methods in a constructivist paradigm [22] in 
order to best capture the realities of our participants.  Open-
coding mechanisms allows for an emergent coding system to 
manifest, rather than being restricted to a set of a priori codes. 
The work presented here represents a small sample of 
participants and therefore, the qualitative coding is by no means 
complete and a complete codebook for this project has not been 
yet established.  The preliminary results presented here are a 
sampling of the interesting themes that are emerging from the 
data, prior to the collection or analysis of a complete sample.  

V. PRELIMINARY  RESULTS 

Preliminary findings indicate that the junior professors’ 
classroom experiences in teaching upper-level undergraduate 
and graduate classes took them by surprise. While they had 
expected needing to establish credibility based on age, the age-
gender interface was unexpected. Strategies for establishing 
credibility were discussed, and an underlying theme through 
many interviews was the importance of role models and mentors 
for women in engineering—especially those that may become 
faculty. 

A. Strategies for Establishing Credibility in the Engineering 
Classroom  

Participants discussed their experiences teaching advanced 
engineering courses and the types of students who generally 
enroll in the courses.  One participant discussed her senior-level 
students: 
 

“I teach [a senior level class], Internal Combustion Engines. 
Last year, it was me and 68 dudes; this year it’s me and 38 
dudes and two women. Most students take this class 
because they’re motorheads. […] They’re psyched about 
engines but a number of them are bummed that there will 
be theory. […] I immediately got the vibe the first time I 
taught it last year, they were just not with me the first class. 
I was like “I gotta change this up.”[…] The next class, I 
talked about what I do in engines, there were a few stories 
of things blowing up, a lot of high speed video, and then 
they were with me.”  

She continued to discuss her graduate level combustion class, 
finding that graduate students tend to care more about “who” 
their professors are, noting that her students seemed upset that 
they were learning combustion from “a chick” instead of the 
combustion “greats” at the university.  These factors, she mused, 
influenced her ability to connect with the class and best facilitate 
their processes.  She continued: 

“I knew, I had gotten advice from a couple mentors, senior 
faculty that were…it was mostly about my age… ‘you look 
kind of young, just dress the part, and don’t take crap from 
anyone. You’re new but you still know more.’ but in my 
head I had just associated that with age. I didn’t realize I 
was going to have to build “bro cred” as well.”  

This participant reflected on teaching that particular graduate 
class twice, and not being able to establish legitimacy either 
time.  However, she remained optimistic: Though not teaching 
it for the last couple of years, she said she would teach it next 
year, and expects it to be better as in the past few years she 
has established herself as a strong researcher though grants 
and publications.  

B. Past Experiences Migrate Into Current Experiences 

A second theme was how past bad experiences carry over into 
current experiences. Some of the interview questions asked 
about experiences in undergraduate and graduate school with 
microaggressions and discrimination, and participants noted 
that past experiences serve as a lens through which they 
interpret all new scenarios. Recounting an experience from 
graduate school, one participant remembered: 
 

“That same guy told me once—we were driving to Home 
Depot to get stuff for the lab—and he told me ‘it’s nice that 
you’re getting your Ph.D. and doing this for yourself, and 
when you settle down and have kids and get out of the 
workforce, this will be a nice thing to think back on.’ And I 
was like, ‘You jackass! I’m staying in the workforce! I’m not 
doing all of this for my own edification!’ I want to do 
something with my career!’”  

This sentiment was echoed by strategies that faculty use to help 
themselves and others overcome issues they face as a woman in 
engineering: 

 “So I think the recurring theme has been that you’re a 
diversity pick and that […] you haven’t earned your spot. I 
have completely gotten over the idea—at first, this idea that 
you haven’t earned it, that you are a diversity pick, 
whatever… it doesn’t matter how you got in, it matters what 



you do once you’re here. That’s how I approach everything 
here, and that’s what I tell my female students, because I 
know a lot of other people have this going through their 
head. And it’s not just women, it’s underrepresented groups 
as well.” 

In this quotation, it is noteworthy that even though this 
participant notes that she has “gotten over” the diversity-pick 
issue, later in her interview, she muses about her class this 
semester:  

“This semester, my class isn’t doing that well, and I’m 
wondering if their performance is linked with how seriously 
they take me. […] I tend to interpret things through this lens 
of like, “Is it because I’m a woman?” 

This juxtaposition is realistic of many circumstances—while 
personally adopting habits of mind to get over the negative 
messaging that can come with being a woman in engineering, 
past bad memories can haunt current experiences. This 
participant carefully noted that she can’t be sure that her 
perceptions are real, and although she knows “not everyone is a 
raging sexist,” her bad experiences stay with her even in her 
success. 

C. The Importance of Mentorship and Models in the 
Engineering Classroom 

A final preliminary theme from the interviews to-date include 
the importance of mentorship.  This is a common theme in the 
underrepresentation literature to encourage persistence, but in 
this case, participants note the importance of women professor 
mentors when they were students, as well as women mentors in 
their careers that can discuss this issue. One participant 
discussed her female professors through undergrad (often a 
rarity in engineering departments): 

“Yes, [I did have female professors] but they were visions 
of unattainability […] One of them was this incredible 
[person], and I don’t know why this mattered: she was 
gorgeous, and she ran Iron Man marathons […] they were 
all this level of unattainability, so I had no vision for what a 
normal female professors looked like.” 

The participant continued to discuss how useful it would have 
been as a student to have women mentors that represented a 
variety of  “models’ for women in engineering” –some that were 
unattainable, some that were very approachable—in order to be 
able to collect strategies for future success. 

These discussions of mentorship were echoed in the need for 
male allies that could see the points of view of their women 
colleagues. When asked if her graduate advisor provided any 
guidance in navigating classroom issues, one participant noted 
that although she had a wonderful and very supportive advisor, 
there were many things, both professional and personal, that she 
felt she couldn’t discuss with him: 

“I was never going to ask my advisor, with the world’s most 
amazing wife, but she was a stay-at-home mom (and super 
psyched about it)…that thought process (dealing with 
gender issues in academic careers) had never crossed his 
mind. As nice and supportive as he was and is, having some 
sort of mentorship would be very helpful.” 

This same participant discussed how these experiences shaped 
who she has become as a mentor, a research advisor, and a 
classroom teacher, noting that one of her most marked successes 
in teaching to date came from an anonymous teaching evaluation 
the prior year: 

 “One of the girls in my class said, “I’ve never had a woman 
professor, and it was so refreshing to have a woman 
professor I can see myself liking, and that I can see myself 
aspiring to.’”   

This quote demonstrates that although the mentorship has not 
necessarily been strong, the junior women faculty who are 
learning to succeed in academia right now are interested in 
establishing pathways for mentorship to ease the way for future 
generations. 

VI. DISCUSSION, CONCLUSIONS AND FUTURE WORK 

Future work includes continued interviews with junior 
women engineering faculty.  We are aiming for approximately 
20 interviews, but will sample until “saturation” of the data. At 
that time, all interview recordings will be transcribed and coded 
through rigorous qualitative methods. 

Although this work is just beginning, we feel that the 
classroom experiences of junior faculty are worth studying, 
especially with respect to the strategies that they develop in 
order to build credibility with their predominantly male classes. 
In the most underrepresented engineering disciplines, women 
faculty may struggle to achieve credibility because they deviate 
from the students’ expectation of an “ideal” professor, both 
because of gender and age.  Although we do not explicitly study 
race in this research, we would expect that faculty from different 
ethnic and racial backgrounds carry with them additional layers 
of past experiences and doubts. In addition, the backgrounds of 
students with respect to gender, race, and even who their past 
professors/mentors have been also impact the climate in the 
engineering classroom. These classroom topics have not been 
explored much in literature, especially at the graduate level. We 
expect that by collecting these stories, experiences, strategies 
and women’s visions for how “climate” can be changed, we can 
begin to make recommendations for professors, engineering 
departments, and colleges of engineering overall. 
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