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Abstract- In this Work In Progress paper, we describe an NSF-
funded research project designed to enhance the presence,
socialization, retention and advancement of junior and mid-career
university faculty from underrepresented minorities (URM) (i.e.,
African American, Native American, Pacific Islander and
Hispanic Faculty) in engineering disciplines. The understanding
behind this project is that to increase and sustain diversity in
engineering, there is first and foremost, a fundamental need to
increase diversity in faculty and enhance their career
development; therefore, this project is developing and
implementing a holistic array of career development initiatives for
URM faculty. Although important conversations about race,
inclusion and diversity are at the forefront of academic institutions
around the country, preliminary results suggest that many of the
circumstances that are potential barriers to URM faculty
development still persist. Through this project, we are working to
continue moving these conversations toward purposeful and
deliberate actions and to research and analyze these perceived
barriers to inform academic institutions, as well as interested
constituents, of realities URM faculty face. This work-in-progress
project is in the first year of the five years projected and it will
continue to elaborate on a mixed method approach to answering
the research questions while offering a yearly workshop that also
integrates more than a decade of first-hand experience with the
NSF Minority Development Workshop (MFDW).
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I. INTRODUCTION

Despite repeated calls for increased diversity in the engineering
disciplines, women and certain ethnic and racial groups still
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remain profoundly underrepresented [2][3]. The numbers about
this issue are overwhelming when referring to faculty members
in engineering: the latest Engineering by the Numbers report
released by the American Society for Engineering Education
(ASEE) indicates that a mere 2.5%, 3.9% and 0.3% of
engineering faculty are African American, Hispanics —
including universities in Puerto Rico- and Native American,
respectively [3]. These numbers, added to the fact that only
15.2% of engineering faculty members throughout the United
States are females, makes the number of URM women faculty
extremely low. Society today tend to believe that this lack of
representation has several implications in engineering
education like weakening mentoring processes for URM
students, lesser attraction and retention of the increasing
population of these minorities and deficiency of a diversified
workforce [17].

If this lack of representation is not properly addressed it will
likely be increasing. Given that is limited the gender and
racial/ethnic diversity amongst engineering faculty, URM
students are left with very few potential mentors they can
identify with. Research has consistently shown the positive
effects a faculty mentor plays in student’s retention and
persistence in STEM [6][12] and a lack of diversity amongst
faculty restricts those URM students from the support of having
a faculty role model who shares a common background. As
such, it would follow that attrition rates of URM students —
especially females- can be attributed, in part, to these disparities
in the faculty body [8]. This phenomenon reinforces the need to
break a never-ending cycle where URM students leave
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engineering, in turn thinning the pool of potential URM faculty
that can serve as role models.

The above explains one of the reasons why important
conversations about race, inclusion and diversity are at the
forefront of academic institutions around the country. Our
perspective to add value to these conversations is that to
increase diversity in engineering there is, first and foremost, a
fundamental need to increase diversity in faculty and enhance
their career development. That is the fundamental reason why
this ongoing project Academic Career FEnhancement for
Underrepresented Faculty in Engineering is both developing
and implementing a holistic array of career development
initiatives to enhance the presence, socialization, retention and
advancement of junior and mid-career university URM faculty
in engineering disciplines. To pursue this goal, this project is
also researching individual experiences and systemic factors
affecting the progression and advancement of these faculty
members.

This work-in-progress project is in the first year of a five
years project and will continue to elaborate on a mixed method
approach to attain the research objectives while offering a
yearly workshop that also integrates more than a decade of first-
hand experience with the NSF Minority Faculty Development
Workshop (MFDW) [11]

II. PURPOSE

The specific purpose of this paper is to present the
preliminary results and emerging hypothesis of this ongoing
project; our study suggest that despite the growing
conversations and discussions about increasing diversity, many
of the circumstances that are potential barriers to the URM
faculty professional development still persist; professors of this
community are still perceiving unconscious biases,
stereotyping and discrimination towards them. These results
also suggest that those barriers are not outwardly expressed, but
rather arise implicitly and lead to perceptions of different and/or
unfair treatment by colleagues and peers.

Furthermore, we argue that to enhance the success and
advancement of URM faculty it is necessary to research and
analyze these perceived barriers not only to inform academic
institutions, and interested constituents, of realities URM
faculty face but to project the development and implementation
of tools for URM engineering faculty to face these challenges.

As previously noted, this ongoing research has the broader
goal of contributing to the literature because the research
examines elucidating factors that impact the experiences of
underrepresented groups over time. Although we agree that the
literature is broad in understanding diversity and the inclusion
of minorities, we are expecting that the results of our research
will provide deeper insights than those gleaned in previous
studies. Often narrowly focused on obstacles to career
progression and lacking inclusion of intragroup differences,
earlier studies constrain the scope of research variables. With a
broader scope, our research examines a) these omitted

variables, b) individual and systematic factors that facilitate or
hinder career progression, c) identification of intragroup
experiential differences, and d) the impacts of past professional
development experiences upon both opportunities and
challenges facing URM faculty presently. The research team
will use research findings and insights in annual MFDW design
enhancements and implementation improvements

III. FRAMEWORK

The literature on professional development and trajectories
of underrepresented minorities in science and engineering is
marked by a paucity of studies that attend keenly to intragroup
differences; that is, studies conducted to elucidate career
advancement has the tendency to omit the benefits of
disaggregating data based on gender, race/ethnicity, and other
differentiating characteristics [7]. The latter is corroborated
within the engineering education context where limited studies
recognized intersectionality [13], a concept that Abbe and
others have defined as “how socially constructed identities are
experienced simultaneously, not hierarchically” [1]

To date, engineering has come a long way to include women
and racial and ethnic minorities to a certain extent (as compared
to previous years) but yet still fails to ignore how these multiple
identities intersect [14]. Similarly, Abbe [1] has found that
many researchers argue that the intersecting experiences of
gender identity and racial/ethnic identity are deeply intertwined
and cannot be looked at as mutually exclusive or as if the sum
of the two makes the whole. Such unbalance in research has
negative consequences, as claimed by Leggon [7] who argues
that failure to disaggregate race/ethnicity data by gender, and
gender data by race/ethnicity masks important intragroup
distinctions and has negative implications for policies,
practices, programs and institutions.

Additionally, our view is that to foster success in URM
faculty’s career progression, faculty development approaches
must have a holistic perspective; a point of view which
understands that professors are situated within an adaptive and
dynamic system that takes into consideration professional
development opportunities, organizational policies, practices
and culture, as well as, individual choices and decisions. To
accomplish the purpose of our project, we have borrowed the
holistic approach from Magrane et al [9]. Their Systems of
Career Influences Model (SCIM) for faculty development in
academic medicine provides a systems-based model
specifically designed to identify research questions to probe and
explore factors influencing persistent inequities in faculty
career development and to evaluate the role of professional
development activities. We are also influenced by the work of
Mahoney et al [10] that examined career experiences of
minority faculty in academic medicine through their own
lenses.



IV. METHODS

Recognizing that over time there are multiple and interrelated
influences on a faculty member's career path -as illustrated in
the SCIM- and that women and minority faculty have varied
experiences, we crafted three overarching research questions to
identify variables influencing career progression nuanced by
individual backgrounds and professional experiences, these
questions are:

e  What individual and systemic factors are facilitating
and/or hindering the progression and advancement of
URM faculty members?

e What are the salient intragroup differences in the
experiences of URM faculty?

e How do URM faculty members' past professional
development experiences impact their present-day
responses  to  professional  challenges and
opportunities?

To answer these questions, we have planned to conduct a
mixed-method analysis [5] of the factors influencing the career
trajectories of underrepresented faculty members. Data will be
collected within the context of the annual symposium.
Quantitative data will be collected by surveys administered
prior to the start of the symposium, whereas qualitative data will
be collected following a phenomenological approach [4] with
focus group sessions and follow-up interviews.

Data presented in this paper was collected within the 3-day
workshop held in Arlington, VA, September 2015. In this
meeting, 40 participants (respondents to our survey were 12
females, 18 males; 20 African-Americans and 10
Hispanic/Latinos) of seven different nationalities engaged in
activities and workshops where a number of issues were
addressed including: i) becoming a tenured professor, ii)
advancing beyond tenure, and iii) funding and publishing
opportunities. Some sessions were held in parallel as a means
of presenting content-specific agendas to both young (21 of 30
respondents were assistant professors) and mid-career level
participants (e.g. getting tenured vs getting full professorship).
Moreover, gender and racial/ethnic affinity groups -also held in
parallel- were incorporated in the agenda as means of
discussing issues germane to each group. Gender affinity
groups (males and females) were held the first day and
race/ethnicity affinity groups (African American and Hispanic)
were held the second day. In spite of efforts to recruit Native
Americans, only one individual from this ethnic background
signed up for the symposium. However, the individual of
Native American decent later withdrew attendance. To analyze
survey data collected, our research team utilized /BM SPSS
software for analyzing descriptive statistics.

Self-reported data from URM Engineering Faculty suggest
that many of the circumstances that are potential barriers to their
professional development still persist: in the initial survey, 23
out of the 30 professors established that they were treated
differently because of their race or ethnicity (see table 1)

TABLE L. NUMBER OF FACULTY MEMBERS THAT PERCEIVED BEING
TREATED DIFFERENTLY BECAUSE OF THEIR RACE OR ETHNICITY

Race/Ethnicity
Gender ican-
Hispanic Afr riean Total
American
Male 5 8 132
Female 3 7 10°
Total 8° 15° 23

a.

13 of 18 Male and 10 of 12 female faculty.

8 of 10 Hispanic and 15 of 20 African-American faculty
C.

On the other hand, 10 out of the 30 professors recognized that
they were treated differently because of their gender (see table
2)

TABLE II. NUMBER OF FACULTY MEMBERS THAT PERCEIVED BEING
TREATED DIFFERENTLY BECAUSE OF THEIR GENDER
Race/Ethnicity
Gender ican-
Hispanic Aft riean Total
American
Male 1 0 1°
Female 7 2 9°
Total 8* 28 23

a.

1 of 18 Male and 9 of 12 female faculty.
b. 8 of 10 Hispanic and 2 of 20 African-American faculty

Although the perception of unfairness is less strong than the
perception of differences in treatment, some results are salient
and show dissimilarities between the minorities: 8 out of the 30
professors showed that they were treated unfairly in terms of
funding opportunities (see table 3); likewise, 8 out of the 30
faculty members expressed that they were treated unfairly in
terms of departmental service (see table 4). Similar patterns
occurred when participants were asked about other perceptions,
9 established unfair treatment in their teaching assignments and
9 in their performance reviews (see tables 5 and table 6
respectively). All these results imply that 13 of 30 participants
-almost half of our sample- perceived unfairness in their
treatment.

TABLE III. NUMBER OF FACULTY MEMBERS THAT PERCEIVED BEING
TREATED UNFAIRLY IN TERMS OF FUNDING OPPORTUNITIES
Race/Ethnicity
Gender African-
Hispanic i rican Total
American
Male 3 1 42
Female 2 2 4°
Total 5b 3b 8

a.

4 of 18 Male and 4 of 12 female faculty.
b 50f10 Hispanic and 3 of 20 African-American faculty



TABLEIV. NUMBER OF FACULTY MEMBERS THAT PERCEIVED BEING
TREATED UNFAIRLY IN TERMS OF DEPARTMENTAL SERVICE

Race/Ethnicity
Gender African-
Hispanic i riean Total
American
Male 0 3 32
Female 1 4 5°
Total 1° 7° 8
& 3 of 18 Male and 5 of 12 female faculty.
b. 1 of 10 Hispanic and 7 of 20 African-American faculty
TABLE V. NUMBER OF FACULTY MEMBERS THAT PERCEIVED BEING
TREATED UNFAIRLY IN TERMS OF TEACHING ASSIGNMENTS
Race/Ethnicity
Gender African-
Hispanic f . Total
American
Male 1 5 6"
Female 1 2 32
Total 2b 7° 9
& 6 of 18 Male and 3 of 12 female faculty.
b. 2 of 10 Hispanic and 7 of 20 African-American faculty
TABLE VI. NUMBER OF FACULTY MEMBERS THAT PERCEIVED BEING
TREATED UNFAIRLY IN TERMS OF PERFORMANCE REVIEWS
Race/Ethnicity
Gender African-
Hispanic | . Total
American
Male 3 3 6"
Female 1 2 32
Total 4> 5b 9
& 6 of 18 Male and 3 of 12 female faculty.

b. 4 of 10 Hispanic and 5 of 20 African-American faculty

V. DISCUSSION

Although we recognized that the total number of participants
is low compared to the population of URM faculty, and
therefore, there is not enough data to examine fairly statistical
generalizability; it is noteworthy that more than two-thirds of
the participants are still experiencing unconscious biases,
stereotyping or discrimination towards them manifested as
different and/or unfair treatment by colleagues and peers.
Discussions within the affinity group sessions also suggest that
those barriers are not outwardly expressed, but rather arise
implicitly and that there were reasons to believe that these
barriers were directly related to individuals’ gender, race or
ethnicity. Although inequities can occur in non-minority
faculty, is salient the fact that these inequities occur in the first
sample of URM faculty.

VI. FUTURE WORK

We are employing open-coding strategies to analyze the
qualitative data. Open-coding is a process in which data gets
broken down into discrete parts or “concepts” and are assigned
properties and dimensions [15]. We are going through the
transcript of the affinity groups sessions and identifying
sentences in which participants described experiences or
instances relevant to the answer of Research questions. This
process of discovering “significant statements” is what the

phenomenological  researcher  Moustakas [16]  calls
“horizontalization”. Next, we will proceed to classify those
statements into broad categories or clusters based on
similarities between statements, [15][16]

The final steps in our analysis will include axial coding and
member checking. Axial coding is the process through which
categories and sub-categories are related [15], however, the
categories we have identified so far are limited and we
ultimately recognized the need to collect more data in order to
develop sub-categories and establish definitive relationships
amongst them. Member checking will be a fundamental piece
of the study given that we are aiming at providing a description
based on the participants’ lived experiences. Analyzed data will
be discussed with participants and their feedback obtained on
whether or not they feel like the results are accurately depicting
their collective opinions [4][15]

Finally, before the execution of the second workshop, we are
going to revise the surveys and affinity group protocols to gain
deeper insights in our research.
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