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To understand STEM...
...you must DEFINE STEM, but you cannot define an acronym using the words it 
stands for; you must define the words the acronym stands for.

Science: “The systematic accumulation of knowledge” (all subjects and 
careers)

Technology: “The practical application of science” (all subjects and careers)

Engineering: “The engineering method: a step by step process of solving 
problems and making decisions” (every subject and career)

Math: “The science of numbers and their operations, interrelations, combina-
tions, generalizations, and abstractions” Every career will use some form(s)

For a moment, set aside any preconceived notions of what you think a STEM 
career is and use the above dictionary definitions to determine the skills used in 
any career field you choose.

These definitions are the “real” meaning of STEM skills and STEM careers.
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Every Woman is a 
STEM Woman

STEM for Women Magazine strives to 
encourage and support every effort to 
engage girls and young women grades 
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Eva is the owner, builder, and driver 
of the record-holding electric stream-
liner motorcycle “KillaJoule”, which 
has made her officially the world’s fast-
est female motorcycle rider.

Eva received a Ph.D. in Mechanical
Engineering from the University of 
Denver, Colorado, and is working as 
a lecturer in mechanical engineering 
at the University of Auckland, New 
Zealand. Building and racing the Killa-
Joule electric motorcycle at the legend-
ary Bonneville Salt Flats in Utah is just 
a very expensive hobby. A new stream-
liner  motorcycle, the “Green Envy”, is 
on the drawing board with a planned 
debut in 2020. The ultimate goal for 
Green Envy is to become the world’s 
fastest motorcycle.

Eva Hakansson
World’s Fastest Woman on a Motorcycle

 “I have an inner force that drives me to do things that 
no one else has done before.”



World’s Fastest Woman on a Motorcycle
Eva humorously calls her interest in 
engineering a “genetic disorder”. Her 
father is a very talented engineer and 
both of her older brothers are engi-
neers....as well as her mother. 

Eva shares, “I tried, somewhat rebel-
liously, to break the family chain by 
getting my first bachelors degree in 
business, and then my second bache-
lor’s degree in environmental science. 
Finally, resolved to my inherent fate, 
and got my masters, and then my doc-
torate in mechanical engineering.”

Eva has always created things and 
built things since childhood. She has 
been the only one to win the Swedish 
Junior Water Prize twice (equivalent 
of the US national science fair). It 
started as arts and crafts like weaving, 
sewing, etc. and evolved to designing, 
machining, and welding things. It has 
been a steady evolution of skills. While 
most of Eva’s childhood friends were 
watching TV, playing video games or 
going to movies, Eva was busy build-
ing things out in the garage, reading, 
studying, and working on various proj-
ects.

“As your skill set grows, the more 
advanced designs you can create, and 
the more addicting it becomes. There 
is nothing I enjoy more than creating 
functional things. There is no greater 
satisfaction than building something 
that works”, said Eva.

I asked Eva who or what was her greatest 
influence and why?

“No doubt, my parents Lena and Sven. 
We would do “projects” together like 
sewing, or making something out of 
cardboard tubes, or baking, or building 
the first electric motorcycle to be regis-
tered in Sweden. 

My husband Bill Dubé has spent his 
entire career building state-of-the-art 
scientific instruments, and has a solu-
tion to almost any imaginable design
problem. Together we are a super-team.



He has creative solutions, and I have 
the enthusiasm and energy of a boarder
collie. We often say that ‘we share a 
brain’ and we really enjoy working 
together. I am naturally a quite shy and 
cautious person (hard to believe, but it 
is true), and he brings out the best of 
me.”

Eva is a somewhat introverted person 
by nature, and overcoming this ten-
dency is a personal goal of hers. She 
continues to maker personal progress 
by routinely giving lectures to large 
groups, talks to smaller gatherings 
and personal interviews. In years past, 
as with most people, this would have 
been terrifying.

Eva said, “I am reminded of the rid-
dle ‘How do you eat an elephant?’ The 
answer is one bite at a time.  Public 
speaking is something I knew I wanted 
to do, and needed to do, so I worked 
on it one bite at a time. My next chal-
lenge is to be comfortable in front of a 
video camera. I say that I want to want 
to be on camera, because it furthers my 
goals of getting people excited about 
STEM and sustainable technology.”

It’s estimated that as much as 75% 
of the U.S. population struggles with 
a fear of public speaking to a certain 
degree. That means some 238 million 
people feel nervous about talking to 
others.

Eva and Bill



Eva, tell us about your passion for 
speed.

“Speed is very easy for the public to 
relate to. How fast does it go is one of 
the first questions everyone asks about 
some new type of vehicle, and electric 
is no exception to this rule. You want 
to sell folks on a new technology, then 
show folks how fast it will go. That is a 
prime motivation, to demonstrate that 
electric power is not slow, but is often 
faster than conventional, internal com-
bustion technology.”

“The choice of two (or three) wheels 
over four is one of budget, mostly. We 
only have so much money to spend, 
how can we go the fastest? The answer 
is that you put your limited HP budget 
on two or three wheels instead of four. 
It goes almost twice as fast on the same 
(small) racing budget. 

However, two wheels can be quite 
dangerous, particularly in an enclosed 
vehicle at high speed, because they can 
easily fall over. Three wheels in the
form of a sidecar streamliner motorcycle
provide the stability of a car, with a 
very small increase in the frontal area. 
Land speed racing is all about low air 
resistance, that is why all really fast 
vehicles look very similar - like bullets. 
Three wheels also allow me to race in 
the motorcycle category, where the 
records are lower and the people are 
nicer.”

Going Green

Eva often refers to her racing program 
as “Eco-activisim in disguise”. Crowds 
are drawn to the spectacle of racing 
and speed, but are being educated as 
well when demonstrating the sustain-
able technology of electric transpor-
tation.  Eva’s KillaJoule (and the Kil-
laCycle and ElectroCat before it) have 
changed attitudes about electric power 
in the motor vehicle realm.



“KillaJoule”
Worlds Fastest Motorcycle

joule 
noun
\’jül
also nonstandard ‘jau’(-ә)l

Definition of joule 
- a unit of work or energy equal to the 
work done by a force of one newton 
acting through a distance of one meter.

James Prescott 1818–1889 English 
physicist

kilojoule 
noun
ki· lo· joule | \’ki-lә-,jül, / ,kē-lә-/

Definition of kilojoule 
-1000 joules also : a unit in nutrition 
equivalent to 0.239 calories

A newton
1 (one) newton of force is the force 
required to accelerate an object with a 
mass of 1 kilogram 1 meter per second 
per second.



“KillaJoule”
Worlds Fastest Motorcycle

The record run of 241.901 mph made 
KillaJoule the world’s fastest electric 
motorcycle and the world’s fastest side-
car motorcycle of any kind (including 
internal combustion). It is the first 
time in over 100 years that an elec-
tric vehicle has taken an overall speed 
record for a vehicle type (the last time 
was in 1899 when the world’s fastest 
car was electric).

Eva shared, “We are finishing up the 
design and _just_ beginning construc-
tion on our most powerful electric 
motorcycle to date, the Green Envy. 

The goal is to take the overall motor-
cycle speed record, period. This mon-
ster electric motorcycle will have over 
1,000 HP, and is designed to take the 
overall motorcycle speed record of 376 
mph. We will be using the KillaJoule as 
a test bed for several of the innovations 
that we hope to use. These include a 
new type of wheel we have designed, 
and a new type of brake chute that we 
are going to try out.”



Eva truly enjoys the months and 
months of work, planning, and design
that result in a new speed record being 
set by the KillaJoule.  When leaving the 
salt flats on the last day of the event, 
Eva, her husband and team, are plan-
ning what they are going to change 
for next year. Work starts on the next 
year’s race on the day after returning 
home from that year’s race. For Eva, 
successful racing really is all about 
preparation. 

Both her professional life as a mechan-
ical engineering lecturer, teaching en-
gineering design at the University of 
Auckland, and her “real” life building 
and racing insanely fast electric vehi-
cles, she uses all aspects of STEM.

I asked Eva about the possibility of 
gender equality issues on the track. 
She commented, “What is actually nice 
about racing and engineering is that 
you are judged, in the end, by perfor-
mance. If you are the fastest racer, then 
there is no question about your compe-
tence. 

The same is true in engineering. It is 
all about what you design, and how 
well your solution works. Indeed, 
when some folks first meet you, they 
might not take you as seriously as they 
should. This is true both on the track 
and in the workplace. But when your 
machine delivers the numbers, respect

naturally follows. That said, there are 
still issues with women being paid less 
than men for the same work. These 
issues definitely have to be addressed 
because it is completely unacceptable.”

Eva has a very complete and compre-
hensive understanding of what STEM 
really is in the daily lives of everyone, 
regardless of their career field. Her 
passion for STEM is summed up in her 
last comments on the subject:

“STEM is the coolest thing ever! You 
want to be a cool kid? Do STEM! 
However, you have to do your math 
homework! STEM without math is just 
tinkering. An important thing to re-
member is that you don’t have to like 
math homework or math class, you 
just have to do it. It is like installing an 
operating system in your brain - it take 
a long time, but when it is there, it is 



effortless to use. 

The STEM fields provide great career 
opportunities with well-paying and 
satisfying jobs. Many of them provide 
a lot of flexibility, making it possible 
to both be independent and combine 
your career with other things you find 
important in life such a family. How-
ever, these opportunities don’t come 
without effort. The two most important 
things for a successful career in STEM 
are the following: Do your math home-
work, and learn how to build things 
with your own hands! 

You need math, because it is the lan-
guage of science. Without higher math 
(at least up to multi-varible calculus 
and differential equations), you will 
not understand the world around you, 
and you won’t be able to apply scientific
methods. You need to build things 
with your own hands, because that’s 
how you really understand how things 
work. It also makes you understand 
how you can improve them. 

Also, there is no greater satisfaction 
that building something that works.” 



Chang-Hong Yu
Running a Physics Marathon

By Dawn Levy
     Oak Ridge National Laboratory

Chang-Hong Yu of the Department of 
Energy’s Oak Ridge National Labora-
tory fell in love with running in 2008 
and has since completed 38 marathons 
or longer-distance races. Her passion 
for long-distance races serves her well 
chasing neutrinos—electrically neutral 
subatomic particles that have almost 
no mass, interact weakly with matter 
and are spotted through feats of intel-
lect and endurance.

Yu works on the ORNL-managed 
MAJORANA DEMONSTRATOR, a 
project with more than 100 partic-
ipants from 6 countries who try to 
shield a sensitive, scalable detector 
array from background radioactivity. 

ra·di·o·ac·tiv·i·ty
/,rādēōak’tivәdē/
noun : radioactivity
- the emission of ionizing radiation or particles caused by the spontaneous 
disintegration of atomic nuclei (nucleus of an atom)
- radioactive substances, or the radiation emitted by these.



The project’s 44-kilograms of detectors 
began collecting data in 2016. By 2017, 
they had spotted so little background 
noise that the collaboration concluded 
that a detector 30 times larger, to be 
built for a future ton-scale experiment, 
would be able to see the signal of a 
process called “neutrinoless double 
beta decay” that could occur only if a 
neutrino is its own antiparticle. 

The signal of that process has never 
been seen. Observing it would prove 
that the neutrino is its own antiparti-
cle, give a measure of neutrino mass, 
and help explain why the universe has 
more matter than antimatter.

“The DEMONSTRATOR is paving the 
way technologically and scientifically 
for the possibility of a major discovery 
experiment,” Yu said. It will continue 
to take data for about 3 years. The first 
stages of the ton-scale experiment are 
anticipated to begin around 2021. 

“It’s a long journey,” Yu said. This 
research requires grueling efforts. To 
avoid cosmic-ray background, re-
searchers installed the experiment 
nearly a mile underground in an aban-
doned South Dakota gold mine. There, 
in a clean room, they made the world’s 
purest copper to avoid introducing 
background radiation. They built a 
complex shield to protect the detector 
from gamma rays coming from rock. 

Moreover, they reduced the mass of 
components, such as copper wires, to 
minimize material close to the detec-
tors that could introduce background 
radiation. 

The mindset Yu developed during epic 
races helped her in this scientific mar-
athon. “Slowly, I started to enjoy the 
process itself,” she said. “One reason I 
love running marathons is they’re so 
hard. When you are at the most diffi-
cult moment, your whole body wants 
to quit, and your brain also says, ’Quit!’



But you have another brain that says, 
‘You’ve got to hold on. You’re going to 
be okay. You’ll not die.’”

The search for MAJORANA’s never-be-
fore-seen physics phenomenon has 
years to go. An experimental finish line 
so distant might depress others. “You 
have to see the light at the end of the 
tunnel,” Yu said. “If neutrinoless double 
beta decay is confirmed, it will have a 
profound impact on our understanding 
of the universe. It may be a long way 
away, but it’s extremely exciting.”

That excitement draws others to the 
race. Nearly a dozen experiments have 
sought this process, and as many future 
experiments have been proposed. The 
trophy is elucidating poorly under-
stood elementary particles that pene-
trate everything but interact with 
almost nothing. 

“If neutrinoless double beta decay is 
discovered and confirmed, that has im-
plications about our universe because 
the neutrino is everywhere,” Yu said. 
“Understanding its properties helps us 
understand why the universe is what it 
is.”

2017 Chicago Marathon. Image courtesy: Chang-
Hong Yu



Going the extra mile

With degrees in nuclear physics—a 
bachelor’s from Peking University in 
Beijing and a doctorate from the Niels 
Bohr Institute in Copenhagen—Yu 
has a history of making the most of 
germanium detectors. To observe and 
characterize nuclear structures for 
her thesis, in the 1990s she traveled to 
England to access the world’s best ger-
manium detector array. It had 12 ger-
manium detectors, each slightly bigger 
than a hockey puck, for spotting gam-
ma rays emitted from unstable atomic 
nuclei.

Subsequently, Yu joined Lee Riedinger’s
group at the University of Tennessee as 
a postdoctoral fellow. She used Gam-
masphere, an array of 110 detectors at 
DOE national labs that enabled explo-
rations of increasingly harder-to-ob-
serve signals. 

After taking a tenure-track position at 
University of Rochester, Yu returned 
to Tennessee in 1995 to accept a staff 
position at ORNL and has worked in 
the Physics Division since. 

At ORNL, Yu used the Holifield Radio-
active Ion Beam Facility to produce ra-
dioactive nuclei and study their decays 
until the facility was placed in shut-
down status in 2010. Then she joined 
David Radford’s Majorana and Advan-

ced Detectors group, which includes 
Alfredo Galindo-Uribarri, who also 
works on the PROSPECT neutrino 
experiment, and Robert Varner, who 
manages big data from neutrino exper-
iments. 

“[Radford’s] detector is essential for 
the next-generation neutrino experi-
ment, called LEGEND,” Yu said. “He 
is a genius in spotting problems and 
thinking of new ideas.” 

That aptitude and insight is necessary 
to see what has never been seen. The 
neutrinoless double beta decay of a 
single atom, if it exists, takes much 
longer than the age of the universe to 
occur. While it is impossible to wait 
around that long watching one nucle-
us, it is difficult but possible to watch 
many nuclei and wait for any one of 
them to decay. That’s why the future 
experiment needs a ton of detector 
material.

Yu and her colleagues went the extra 
mile to execute the experiment that 
demonstrated background could be 
eliminated sufficiently to detect a sig-
nal in a future experiment.

The MAJORANA DEMONSTRATOR 
uses enriched Ge-76 as both the source 
and the detector of the signal. The iso-
tope is $100 per gram—“more expen-
sive than gold,” Yu said.



An enrichment facility in Siberia pro-
duced the isotope, and the Oak Ridge 
group led its procurement. In 2010 an 
oxide powder form of enriched Ge-76 
was placed into a shallow underground 
storage facility until it was ready to be 
trucked to Saint Petersburg in a steel 
container specially manufactured to 
shield the material from ubiquitous 
cosmic radiation. Yu tracked the time 
the material was exposed to radiation 
above the Earth’s surface. Because cos-
mic ray exposure is worse at higher 
altitudes, the material was transport-
ed on the bottom deck of a ship to 
Charleston, South Carolina.

The material sped through Customs 
and was trucked to Oak Ridge in 2011. 
Yu and colleagues stored it inside two 
safes in a local tourist cave. An Oak 
Ridge company processed the powder 
to produce a refined metal that was 
delivered to ORTEC, a nearby detector 
manufacturer. Any time there was a 
break in the detector fabrication work, 
the material went back into the cave to 
be protected from radiation. 

After two years of careful work, all of 
the germanium oxide powder had been 
used to make detectors, which were 
transported to the former South Dako-
ta mine for Yu and others to assemble 
into the array. 

All told, the material traveled about 
12,000 miles before the DEMON-
STRATOR experiment—which this 
March declared success in the journal 
Physical Review Letters—ever began.

The DOE Office of Science supports 
Yu’s research.

UT-Battelle manages ORNL for DOE’s 
Office of Science. The single largest 
supporter of basic research in the phys-
ical sciences in the United States, the 
Office of Science is working to address 
some of the most pressing challenges 
of our time. For more information, 
please visit www.science.energy.gov. 



THOMAS
Dr. Michaelyn  Thomas

STEM Executive Manager
Southern California Aerospace Industry

Empowering Women To Take On STEM Leadership Positions
Within The Aerospace Industry

The aerospace industry covers
an expansive continuum of 
professions spanning across 
space and aviation. Aerospace 
products include commercial 
and military aircraft, as well as 
human spaceflight and autono-
mous space products. Accord-
ing to Monzon et al. (2016).

During the next decades, the 
aerospace industry commu-
nity will pursue goals such as 
human exploration beyond 
the Moon, commercialization 
and cost reduction of space 
activities or sustainability of air 
transport and space operations, 
bringing relevant economic, en-
vironmental and social benefits 
to society.



STEM professions in the aerospace 
industry are crucial to technologi-
cal advances of military innovations, 
global business competitiveness, and 
employment. Technical development is 
the basis for innovation and affordabil-
ity in the aerospace industry, and yet 
with the multitude of new opportuni-
ties, women are still underrepresented 
at the highest of leadership levels. 

STEM aerospace professions crave a 
narrower gender gap at the employee 
levels as well as the executive levels. 
Diversity is the foundation to stim- 
ulate critical thinking and effective data 
analysis, while promoting and en-
couraging the representation of many 
groups. 

Historically and currently, women are 
not equally represented in STEM po-
sitions in the aerospace industry, and 
women are gravely underrepresented at 
the executive ranks. Despite concerted
efforts of individual women working 
smart to fill new aerospace leadership 
positions, a sizable gender gap still 
remains in the aerospace community.

In 2017, Dr. Thomas conducted a qual-
itative case study to understand the 
barriers successful STEM women have 
faced and effective strategies to secure 
STEM executive management positions 
in the aerospace industry. To accurately 
frame the study, a conceptual frame-

work with three concepts was devel-
oped that centered on barriers and 
strategies identified by successful exec-
utive women in the aerospace industry. 
They were: (a) cultural and societal 
factors; (b) mentorship, sponsorship, 
and networking; and (c) motivation 
and power levels:

Cultural and Societal Factors

l Women in STEM fields face dis-
crimination, implicit biases, career 
preferences, and lifestyle choices (Mc-
Cullough, 2011).
l Institutional measures impact 
emerging entrepreneurship rates dif-
ferently for men and women (Elam & 
Terjesen, 2010).

Mentorship, Sponsorship and 

l Network of peers to build confi-
dence (Bhatia & Amati, 2010)
l Lack of mentorship access (Domini-
ci, Fried, & Zeger, 2009)
l Mentorship relationships limited 
due to increased number of women 
entering the workforce (Noe, 1988)



Motivation and Power Levels

l Modesty prevents women from 
advancing to top leadership positions 
(Budworth & Mann, 2010)
l Women have lower power motiva-
tion than men (Schuh et al., 2014)
l Women distinguish themselves from 
feminine traits and behaviors (Rhoton, 
2011)

Conceptual framework used to describe 
and classify barriers faced by women
entering leadership and efforts to em-
power women entering leadership 
(Thomas, 2017).

The value of these concepts contrib-
utes to the understanding of the factors 
causing the underrepresentation of 
women in STEM executive manage-
ment positions, and enhances this area 
of research to include strategies used by 
successful women to promote qualified 
women into STEM executive manage-
ment positions in the aerospace industry.

Furthermore, a transformative frame-
work was selected as the philosophical 
paradigm to uncover strategies that en-
able and empower women to advance 
in the aerospace industry. A transfor-
mative framework was key as it demon-
strates that knowledge empowers peo-
ple to improve society by lifting the 
voices of marginalized groups—women 
in aerospace leadership positions.

This methodology calls for an action 
plan to positively change the lives of 
organizations and the individuals that 
make up those organizations. 

Dr. Thomas interviewed seven women
who, at the time of the study, were 
employed as STEM executive leaders 
across the Nation with job titles in-
cluding vice president, senior director, 
director, and executive program man-
ager, in the aerospace community in 
order to create an effective action plan 
for aspiring women leaders to have the 
same advancement opportunities. 

The seven women selected for the
study were interviewed with semi- 
structured, open-ended questions to 
explore: (a) background information 
regarding each participant’s current 
position and overall career path; (b) 
individual motivators, experience, 
perceptions, and self-efficacy toward 
the advancement of women in STEM 
executive management positions; and 
(c) strategies that enable success in the 
aerospace industry as well as discuss 
their individual views on the action 
to positively change the gender gap in 
STEM leadership positions in the aero-
space industry. 

Through an extensive coding process 
which yielded 82 codes, 11 themes 
pertaining to barriers and strategies 
emerged. 



Emerging Themes (Thomas, 2017)

Theme      Barrier   Strategy   % Total
(1) Work Performance          X    100%
(2) Big Picture            X    100%
(3) Strong Work Ethic          X    100%
(4) Underrepresentation      X        86%
(5) Trusted Networks           X    86%
(6) Diversity of Thought          X    71%
(7) Advocacy            X    71%
(8) Mentorship        X         X    71%
(9) Credibility            X    71%
(10) No Plan for Executive 
        Management       X         X    57%
(11) Unfavorable Perception      X        57%

The top three emerging themes were 
strategies for career advancement 
which consisted of (1) Work Perfor-
mance, (2) Big Pictures, and (3) Strong 
Work Ethic. While these may seem 
general and obvious, it is critical that 
women master this to have an equal 
shot as their peer group. It is corre-
spondingly important that women go 
beyond their skillsets and training to 
broaden their work scope, by rotating 
jobs or learning multiple product areas 
in their aerospace organizations. And 
with no surprise, hard work goes a long 
way—being motivated, driven and 
encouraged to do a job well done.

The fourth emerging theme was a bar-
rier to advancement, (4) Underrepre-
sentation. This was deemed a popular 
barrier because there are fewer women 
in top leadership roles to serve as men-
tors and role models for aspiring women 

leaders in the aerospace industry. 

The study revealed that is takes the fifth 
emerging theme of (5) Trusted Net-
works to build a positive sphere of in-
fluence to advance into the leadership 
levels. This is not to be confused with, 
“I’ll scratch your back if you scratch 
mine”, but rather reach across the orga-
nization to leverage diverse expertise to 
solve difficult problems.

The next two strategies were (6) Divers-
ity of Thought and (7) Advocacy. 
Bringing past life and professional 
experiences to the table is what pushes 
positive and effective progress. Diversi-
ty of Thought truly pertains to different 
technical approaches, unique expe-
riences, and academic backgrounds. 
Advocacy takes shape in the form of 
sponsorship (not to be confused with 
mentorship). 



Based on Strong Work Ethic, advocates 
help to put one’s name “in the hat” for 
promotions or new job opportunities.

The next theme was, (8) Mentorship, 
served as both a barrier and strategy 
to advancement. A barrier because 
there is lack of access to mentorships 
generally for women in the aerospace 
industry, due to the lack of women in 
top leadership positions. A strategy 
because with the help from a mentor 
(man or woman), women can realize 
what roles to strive for often take some-
one else to help realize one’s true po-
tential. 

The ninth emerging theme was (9) 
Credibility, and it served as a strate-
gy. Women should continuously build 
their credibility by first establishing a 
strong technical foundation, and go 
beyond their skillsets and training in 
the aerospace industry. Build a per-
sonal brand or style that represents the 
fundamentals of technical knowledge. 
It is good to experience different areas 
of the organization by first taking lat-
eral moves in order to get the base of 
expertise nice and solid prior to taking 
on expanded roles.



Surprisingly, (10) No Plan for Execu-
tive Management, served as both a bar-
rier and a strategy for career advance-
ment. The majority of the executive 
women participants expressed they did 
not plan for top leadership positions 
in the aerospace industry, however, 
their strong work ethic and technical 
expertise got them there—an inad-
vertent strategy to their achievement. 
It is a barrier because if more women 
had strong and consistent mentors and 
sponsors to help them appropriately 
plan and navigate the leadership ranks 
in a male-dominated industry, then 
more women may achieve executive 
status. The responses also revealed 
women did not have a certain level of 
comradery with their peers because 
their peers and leaders did not look 
like them or share the same academic 
or career experience as them.

Lastly, (11) Unfavorable Perception 
from their organization or male peers 
served as a barrier due to preconceived 
notions about a woman’s ability to take 
on more responsibility due to perceived 
family obligations. This barrier also re-
vealed that certain stereotypes of how
women should act and react to various
workplace situations became true, 
based solely on gender. 

Implications for Action

There are direct implications for wom-
en leaders and aspiring women leaders 
in the aerospace industry. Educators 
and the aerospace community needs 
to recruit, retain, and train women in 
STEM fields and consciously promote 
qualified women into top leadership 
positions. 

Dr. Thomas recommends that aero-
space industry leaders should follow 
the action plan demonstrated in Table 
2 to reduce or eliminate barriers, and 
promote successful strategies for women 
to succeed in the aerospace industry.
Based on the 11 emerging themes, the 
call to action details six points neces-
sary to achieve equal representation of 
women in top leadership positions: 

NASA Deputy Administrator Lori Garver speaks 
after being given the Women in Aerospace’s Out-
standing Member Award.



Action

• Create awareness of the 
problem—the underrep-
resentation of women in 
STEM executive manage-
ment positions in the aero-
space industry—and share 
with all employees.

• Create an inclusive work 
environment that will en-
courage women to speak 
up about their goals of ca-
reer advancement.

• Provide women with 
meaningful, special assign-
ments to attract and retain 
women in the aerospace 
industry.

• Provide adequate support 
to women when taking on 
special assignments and 
as they progress through 
leadership assignments.

• Men and women execu-
tive managers should pur-
posefully seek out aspiring 
women leaders to mentor, 
sponsor, and provide ad-
vocacy for career advance-
ment.

Reduce Barriers

Theme 10: No plan for 
executive management
Theme 4: Underrepresen-
tation.
Theme 11: Unfavorable 
perception.
Create a sense of urgency 
and reflect the gender gap 
appropriately.

Theme 4: Underrepresen-
tation.
Theme 11: Unfavorable 
perception. Include wom-
en in decision making and 
reject the exclusive model 
that exists today.

Theme 11: Unfavorable 
perception
Theme 4: Underrepresen-
tation. Provide women with 
meaningful assignments as 
opposed to administrative 
duties that are historically 
more feminine.

Theme 4: Underrepre-
sentation. Provide women 
with leadership roles and 
stretch assignments.  Man-
agement should create a 
safe and open environ-
ment to support and coach 
women when taking on 
challenging tasks.
Theme 10: No plan for 
executive management.
This will create an inclusive 
environment for women 
and will provide women 
with a platform to speak 
up about their career 
goals.

Promote Successful Strategies

Theme 1: Work performance
Theme 3: Strong work ethic
Theme 9: Credibility
Women must focus to build 
their technical capabilities by 
demonstrating strong skillsets.

Theme 8: Mentorship
Theme 7: Advocacy
Theme 5: Trusted networks
Women must seek out men-
tors, advocates, and networks 
to feel encouraged to speak 
up.

Theme 7: Advocacy
Theme 1: Work performance
Theme 9: Credibility
Theme 2: Big picture
Provide women with exciting 
and challenging assignments 
to demonstrate talents.

Theme 7: Advocacy
Theme 5: Trusted networks
Advocacy and trusted net-
works will value the women 
workforce through support 
and encouragement.

Theme 8: Mentorship
Theme 7: Advocacy
Theme 5: Trusted networks
Women must seek out men-
tors, advocates, and networks 
to keep existing executive 
managers accountable to grow 
the next generation of leaders.



Action 
(cont.)

• Hire qualified women 
based on ability and mer-
it as opposed to years of 
service.

Reduce Barriers
(cont.)

Theme 4: Underrepresen-
tation
Theme 11: Unfavorable 
perception
Women breaking into STEM 
and the aerospace indus-
try may not have the same 
technical foundation as the 
men who have historically 
dominated this field.  

Hire women based on their 
ability and merit rather 
than automatically reject-
ing them because they may 
not qualify based on years 
of service.  

Strive for a gender-propor-
tional organizational chart 
as an indicator of a healthy 
organization.

Promote Successful Strategies

Theme 9: Credibility
Theme 1: Work performance
Theme 6: Diversity of thought
Theme 7: Advocacy
Theme 5: Trusted networks
Women must self-promote 
and leverage their networks to 
achieve leadership roles in the 
aerospace industry.

The action plan may reduce barriers 
women often face to career advance-
ment, and will provide an environment 
where successful strategies can be im-
plemented: (a) create awareness of the 
problem—the underrepresentation of 
women in STEM executive manage-
ment positions in the aerospace indus-
try—and share with all employees; (b) 
create an inclusive work environment 
that will encourage women to speak 
up about their goals of career advance-
ment; (c) provide women with mean-
ingful, special assignments to attract 
and retain women in the aerospace

industry; (d) provide adequate sup-
port to women when taking on spe-
cial assignments and as they progress 
through leadership assignments; (e) 
men and women executive managers 
should purposefully seek out aspiring 
women leaders to mentor, sponsor, and 
provide advocacy for career advance-
ment; and (f) hire qualified women 
based on ability and merit as opposed 
to years of service (Thomas, 2017). 



As a result, more women may be in 
STEM executive management positions 
and may serve as role models to aspir-
ing women leaders in the aerospace 
industry. Further importance demon-
strates career development and work-
life effectiveness for aspiring women 
leaders in STEM aerospace positions.

With support from aerospace compa-
nies and all aerospace leaders, STEM 
women executive managers who can 
provoke the conversation, identify 
and recognize barriers that pertain to 
the underrepresentation of women in 
leadership (for example, not properly 
planning for executive management 
and distinguishing unfavorable per-
ceptions) will understand the impor-
tance to mentor, sponsor, and support 
aspiring women leaders into STEM 
executive management positions in the 
aerospace industry. 

Aspiring women leaders who speak 
up to their bosses and let their inten-
tions of career advancement be known, 
while properly planning to achieve top 
leadership positions, may be heard and 
recognized for their positive disrup-
tion. As a result, more women may find 
themselves in STEM leadership posi-
tions and serve as role models for the 
next generation.
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American teens’ increasing access to 
smartphones is driving a meteoric rise 
in their entertainment tech use. The re-
cently released Common Sense media 
report shows that teens now spend an 
incredible-

 6 hours and 40 minutes
each day 

using video games, online videos, 
social media, and other screen 
self-amusements. Not counted in this 
total is the tremendous amount of 
time teens spend texting and talking 
on their phones. As our adolescents’ 
lives become increasingly dominated 
by digital entertainment, what are the 
consequences?

An answer is found in another 
recently released report on U.S. teens: 
the 2015 National Assessment of Edu-
cational Progress (NAEP), also known 
as the Nation’s Report Card. This study 
reveals that 8th grade students’ scores 
in reading and math dropped from the 
last time they were measured in 2013. 
A disturbing two-thirds of American 
8th graders now score “below profi-
cient” in reading, and this same per-
centage of students score “below profi-
cient” in math.

Even before this recent drop, Ameri-
can students were struggling against 
their global competition. The latest 
Program for International Student 
Assessment (PISA) scores from 2012 
show that American 15-year-olds rank 
30th in math, 23rd in science, and 20th 
in reading compared to students from 
other countries that took the exam. 
This should be cause for alarm, as 
American school children must now 
compete with students from around 
the world for college admission and 
jobs.



Why Our Teens Are Falling Behind

Is the dramatic increase in teen smart 
phone and entertainment tech use con-
tributing to their academic struggles? 
It’s not the only factor, but it’s a critical 
one. Smartphones provide teens 24/7 
access to playtime technologies that 
research shows drag down their aca-
demic success. According to the Kaiser 
Family Foundation: “The transforma-
tion of the cell phone into a media con-
tent delivery platform [has] facilitated 
an explosion in [entertainment] media

consumption among American youth,” 
especially TV and video games. 

It’s these high levels of TV, video games,
and other entertainment technologies 
which displace teens’ focus on school 
and hurt their academic performance.



What’s confusing for parents is that 
they are told the latest technologies 
give students a learning advantage. Un-
fortunately, what’s little mentioned is 
that our kids use their gadgets almost 
exclusively to play around. As noted by 
the Kaiser Family Foundation, while 
kids spend 8 hours a day playing with 
entertainment screens and texting and 
talking on the phone, they only spend 
16 minutes a day using the computer at 
home for school.

The negative impact of heavy teen 
smart phone use on academics is clear 
in my work as a child and adolescent 
psychologist. When I ask teens to de-
scribe their after school schedules, 
they often say, “Oh, I come home from 
school, grab a snack, and then I’m on 
my phone for most of the night.” I ask 
kids when they study or do homework, 
“Oh, sometimes late at night... if I have 
time.” 

“What’s confusing for parents is that they are told the latest 
technologies give students a learning advantage.

Unfortunately, what’s little mentioned is that our kids use their 
gadgets almost exclusively to play around.”

What these kids don’t realize is that a 
college education is remarkably 
important today, and that colleges 
gauge admission based upon teens’ 
grasp of school-taught fundamentals, 
including reading, math, and science. 

Who Is Most Hurt by Tech Overuse?

I work with teens from all walks of life 
whose chances of academic 

success are spoiled by their overuse of 
digital technologies. But it’s kids of col-
or and those from low-income families 
who are disproportionately affected. 
The new Common Sense media report 
found that Black teens average 8 hours 
and 26 minutes per day with entertain-
ment screen technologies as compared 
with 6 hours and 18 minutes for White 
teens.



These screen/tech-use differences are a 
significant factor contributing to racial 
achievement disparities: 

According to the latest Nation’s Report 
Card report, 16% of Black 8th graders 
are “proficient” in reading as compared 
with 44% of White students, and 13% 
of Black 8th graders are “proficient” in 
math as compared with 43% of White 
students. 

Why do teens of color and kids from 
low-income families spend a greater 
amount of time using tech and screens? 

Less advantaged parents I work with 
tell me that they can’t afford the 
extracurricular activities that can 
keep kids from turning to screens and 
phones. Also, more affluent families I 
work with have greater access to high-
performing schools, college counsel-
ors, and other resources that can help 
parents understand the importance of 
limiting screen/phone time in order to 
foster teens’ school success. 

How Can We Help Our Teens Achieve 
Learning Success?

Much of the blame for our teens’ learn-
ing struggles wrongly falls on schools. I 
believe we should do all we can to en-
sure our nation’s schools are adequately 
funded. Yet, as three-time Pulitzer
prize winner Thomas Friedman and 
Johns Hopkins professor Michael Man-
delbaum advise in their book That 
Used To Be Us, adding resources to 
education won’t help unless American 
students dramatically cut back on their 
amusement-based tech habits and 
instead focus on school.

I suggest that schools take a leadership 
role in helping parents understand that 
home factors, especially teens’ access 
to screens and phones, play a powerful 
role in their learning success. At 
back-to-school nights and other parent- 
teacher gatherings, schools should 
help parents realize this basic formula: 
parents’ limits on entertainment tech-
nologies will lead kids to receive higher 
grades and test scores. 



Three-time Pulitzer prize winner Thomas Friedman and 

Johns Hopkins professor Michael Mandelbaum advise

in their book “That Used To Be Us”, adding resources

to education won’t help unless American students 

dramatically cut back on their amusement-based tech 

habits and instead, focus on school.



Schools will also help teens by talking 
directly with them. Teens are just not 
getting the message that their endless 
hours spent gaming, social networking, 
texting, and watching online videos 
can cost them the goals they have set 
for themselves, including getting into 
college. 

Families from less advantaged 
families may need extra support to
help kids power down their devices 
and pick up their schoolbooks. 

As a society, we need to do a better job 
of offering teens quality enrichment 
experiences, such as after school screen 
and phone-free study sessions, that 
give teens the space they need to learn 
and achieve their goals.
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