


Introduction

The ability of this nation to provide a growing
economy, strong health and human services,
and a secure and safe nation depends upon
a vibrant, creative, and diverse engineering
and science workforce – one that better
reflects the collective experience of the
country itself. Numerous high-level policy and
business publications envision the future
student population of U.S. engineering
colleges as being composed of engineers
from all racial, ethnic, and gender groups
(National Science Board N. S., 2020)
((PCAST), 2012). (Competitiveness, 2019).
What mechanical engineers (ME) and
mechanical engineering technologist (MET)
do, and how they do it, constantly changes as
boundaries of the discipline expand and
professional expectations increase to serve
an increasingly global marketplace.

The practice of engineering is undergoing
significant change. The number of students
pursuing mechanical engineering and
mechanical engineering technology degrees
is increasing (Anderson, 2018). However, the
percentages of women, African
American/Black, Hispanic/Latino(a), and
Native American/Alaskan Native students in
both fields remains low (Blasick, Valle, &
Leonard, 2012). Historically, in the United
States, S&E fields have had particularly low
representation of women and members of
several racial and ethnic groups (i.e., blacks,
Hispanics, American Indians or Alaska
Natives), both relative to the concentrations
of these groups in other occupational or
degree areas and relative to their overall
representation in the general population
(National Science Foundation, 2019).
Increasing the number of women in
mechanical engineering and mechanical
engineering technology will require
overcoming significant barriers currently in
place in both the preparation for these majors
and the culture of the ME and MET
workforce. Issues such as increasing
undergraduate support and retention,
focusing on public awareness and marketing,
developing stronger professional skills,
offering richer practice-based experiences,
and shifting culture and climate for diversity,
equity, and inclusion are all key components
in increasing the number of women

mechanical engineers and mechanical
engineering technologist represented in
academia and industry (Kikpatrick &
Danielson, 2012).

The purpose of this review is to examine and
highlight existing data around the number of
women within the ME and MET profession
from post-secondary degree programs to the
current workforce. This paper will also review
current literature to briefly highlight known
barriers, challenges, and best practices to
recruit and retain women in ME and MET
degree programs as well as workforce. This
work is in support of current ongoing ASME
initiatives to increase the number of women
in ME and MET programs.
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Engineering identities

Given our current understanding of the
effects of labels and categories and how they
play into deficit modeling, the authors have
chosen to embrace and reference the racial
and ethnic identities of populations currently
underrepresented in engineering (Williams,
2020). The authors also, recognize gender is
not the only area of diversity that impacts the
engineering workforce. Ethnicity, sexual
orientation, socioeconomic status, people
with disabilities, geographical locations,
religion, and the intersection of these
identities all warrant exploration in the
diversity space. However, for the focus of this
paper we will focus on gender diversity in the
ME and MET.

What are the numbers?

Women in ME and MET

The following data was extracted from
ASEE’s “Engineering and Engineering
Technology by the Numbers 2020” report.

This report covers academic data
surrounding all engineering disciplines in
2019. For the purpose of this paper, the data
surrounding ME and MET fields is being
reported below.

Only about 22.5% of all engineering
bachelor’s degree holders are women
(ASEE, 2020). Mechanical engineering has
the largest undergraduate enrollment of all
engineering disciplines in the U.S (ASEE,
2020). However, of this population, only
15.7% of graduates with a bachelor’s degree
in mechanical engineering are women,
making ME the 5th lowest major of women
graduates (ASEE, 2020). Hispanic,
Hawaiian/Pacific Islander, and African
American women combined make up 15% of
total women bachelor’s degree holders
(ASEE, 2020). Women represented 27.2%
and 23.3% of total engineering master’s and
Doctoral students, respectively, in 2019
(ASEE, 2020). Hispanic, Hawaiian/Pacific
Islander, and African American women
combined make up 6.7% of total women
master’s degree and 7% of total women
Doctoral degree holders. However,
mechanical engineering has the lowest
percentages of women master’s and Doctoral
level graduates, with 16.4% and 16.8%,
respectively (ASEE, 2020).

MET represents the 2nd highest number of
engineering technology degree holders with
20% (ASEE, 2020). A critical review of the
literature found minimal disaggregated data
on the number of women in MET specifically.

Women make up 16.3% of all engineerin
technology degree awardees (Deloitte, 2020)
(Dell, Lucietto, Cooney, Russell, & Schott,
2019).

Women make up half of the total U.S.
college-educated workforce, yet only 15% of
the engineering workforce and 9% of the
mechanical engineering workforce (National
Science Board N. S., 2018). Of ME
tenured/tenure-track faculty, women made up
only 14.1% (ASEE, 2020). Though data for
Hispanic, Hawaiian/Pacific Islander, and
African American women specifically in ME
were not noted, these populations for both
men and women made up only 3.3% and
2.2% of Hispanic and African American ME
tenured/tenure-track faculty (ASEE, 2020).
No data was available on MET faculty.

Hispanic, Hawaiian/Pacific Islander, and
African American women make up less than
2% of all engineering professionals (National
Science Board N. S., 2020). All fall below the
18-20% average for participation of women
engineering-wide (Engineers, 2017).
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Barriers and challenges

The practice of engineering is undergoing
significant change. However, the engineering
curriculum and culture have generally been
slow to respond. Recruiting more women into
engineering programs is a way to diversify
and grow the engineering workforce.
However, despite an increase in the number
of women pursuing higher education, little
progress has been made in recruiting and
retaining these students in engineering
programs. Major factors affecting academic
retention included feelings of isolation, a
competitive academic environment, lack of
effective advising, negatives classroom
environments, lack of role models and
mentors, and feelings of self-doubt (UCR,
2016) (Smith, 2018) (Fouad & Singu,
STEMMing The Tide: Why Women Leave
Engineering , 2011).

According to ASME’s Vision 2030 project, a
significant fraction of women mechanical
engineers leave the practice of engineering
within ten years after the receipt of the
baccalaureate. In addition to pursuing
careers in engineering less often than men,
women are also leaving the industry at a
higher rate. According to a longitudinal study
presented at the American Psychological
Association’s 122nd Annual Convention in
2014, 40 percent of women who earned an
engineering degree either left the field or
never entered it at all (2014) . This number
indicates that simply encouraging women to
earn a bachelor’s degree in engineering is

not enough to change the current gender
imbalance in the workforce.

A 2011 study by the Department of Energy
reported that one of the major reasons that
women leave engineering is the work
environment, lack of mentors, lack of
advancement, and organizational climate
(2011). Despite the growing female presence
in the industry, some reported that many
organizations still operate as a “boys club.”
Others find that the work environment is not
conducive for women who want to start a
family. Between long hours and traveling to
visit sites, the work schedule can make it
hard for women who are trying to balance a
career with commitments at home.

Conclusion

To confront the global challenges of the 21st
century, the Nation requires a science and
engineering workforce that is innovative to
meet the current and future needs of

academia, government, and the private
sector. Specifically, mechanical engineers
and mechanical engineering technologist play
a pivotal role in the rapid pace of science and
technology (S&T) discovery and innovation
within the research community and the
general public. Without further intentional
action, the lack of diversity in ME and MET
will likely constrain America’s role as a
preeminent leader in the global economy.
Diversifying the engineering workforce
requires intervention at all educational levels
and at the critical transition from higher
education to the workforce. Major rethinking
and restructuring of engineering education
and practice will likely be needed in order for
our engineering workforce to be competitive
in a diverse and global knowledge based
market. Improved understanding is needed
around issues such as (1) undergraduate
support and retention; (2) public awareness
and marketing; (3) stronger professional
skills; (4) richer engineering-related practice-
based experiences outside of schooling; and
(5) creating more inclusive culture and
climate, to aid in addressing the current
diversity gaps in ME and MET (Kikpatrick &
Danielson, 2012). These gaps contribute to
unequal levels of academic preparation and
knowledge related to awareness of
engineering as a profession. Due to these
gaps, there is a need to continue addressing
the culture and preparation of the current and
future ME and MET workforce.
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