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It’s arguable that many 
of the critical problems 
facing our world today 
will be placed at the 
feet of engineers, and 
to respond to today’s 
pressing concerns and 
tomorrow’s opportunities, 
we are going to need 
many more of them.

According to the  
Bureau of Labor 
Statistics, economic 
projections point to a 
need for approximately 
1 million more STEM 
professionals than 
the U.S. will produce 
at the current rate 
by 2025. This is a 
critically important 
challenge, especially 
if we’re to retain the 
nation’s historical 
preeminence in science 
and technology.

Meanwhile, it’s a vital 
and vibrant time in 
engineering — from 
challenges, to discovery, 
to application, the 
opportunities to 
transform society and 
improve quality of life 
have never been clearer. 
Engineers and computer 
scientists are at the 
forefront of advancing 
the basic discoveries 
that will enable 
tomorrow’s technological 
breakthroughs. So with 
all of these questions 
and opportunities at our 

feet, how do we make 
sure we’re inspiring 
the next generation of 
engineers at a never 
before seen scale to 
meet the challenge?

At Arizona State 
University’s Fulton 
Schools of Engineering,  
the largest and one of 
the most comprehensive 
engineering schools 
in the nation, we are 
constantly thinking 
about how to address 
this challenge in a 
comprehensive way,  
and I think it comes back 
to a few core ideas:

Adopting a mission 
grounded in student 
access. Increased 
access, not exclusivity 
or elitism, is perhaps 
the key factor for 
addressing the shortage 
of engineers in the U.S. 

To solve our toughest 
challenges, we need 
more minds, not fewer. 
Higher education 
has been slow to 
evolve and needs 
to do a better job of 
producing engineering 
graduates across 
the socioeconomic 
spectrum. And, as we 
are proving every day, 
advancing access does 
not come at the cost 
of sacrificing excellence 
and impact.

An authentic 
emphasis on 
improving diversity 
in STEM fields. If 
we continue to tap into 
the same populations 
and demographics, we 
will keep asking the 
same questions, giving 
the same answers 
and, ultimately, getting 
the same results. 
At ASU, 66% of 
enrolled engineering 
students are from 
minority groups, 
female or from 
outside the U.S. and 
we’re working at every 
opportunity to ensure 
our student makeup is 
representative of the 
diverse communities 
where we live and work.

Embracing 
interdisciplinary 
approaches to 
solve real-world 
challenges. How 
do we educate young 
engineers in a way that 
encourages them to ask 
“why?” and “why not?” 
One answer is coupling 
traditional engineering 
curricula with an 
emphasis on other  
fields of study or 
exposure to research 
practices early in a 
student’s academic 
career. The toughest 
questions to answer 
often do not neatly slip 

into a single discipline 
but lie at the seams 
of multiple disciplines, 
requiring communication 
and collaboration  
across fields. 

As engineers and 
educators, if we’re to 
make a sincere effort to 
address the shortage in 
American STEM talent, 
we need to commit to 
and adopt these ideas 
at a scale that speaks 
to the urgency of the 
challenges we face.  
The more diverse 
young minds 
we have solving 
tomorrow’s STEM 
challenges, the 
better we’ll be. 

@KyleSquires

Sources: Council of Advisors on Science and Technology (Bureau of Labor Statistics, 2015), (New American Economy, 2017), (NACME, 2013)

America 
needs more 
engineers

To solve our 
toughest 
challenges, 
we need 
more minds, 
not fewer.
 — Dean Kyle Squires
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Arizona State University’s Ira A. Fulton Schools of Engineering, 
the largest and one of the most comprehensive engineering programs in 
the country, has designed a small school culture that has scaled with its 
growth and allows students to customize their path to a degree.



MORE THAN DEGREES

K     nown as 
the Fulton 
Difference, 
this group of 
programs builds  
  a culture that 

keeps students engaged with 
each other and faculty at a 
personal level. The Fulton 
Difference has grown 
from a unique orientation 
to engineering to a suite 
of services and programs 
that support student 
organizations, undergraduate 
students in research projects 
and teaching, and social and 
business entrepreneurship.

Fulton Schools has 
grown from about 10,000 
undergraduate and graduate 
students in 2011 to more  

than 22,000 in 2018, offering 
25 undergraduate programs 
and 44 graduate programs.
Incoming freshman are 
“engineers from day one,” 
a foundational identity built 
into the Fulton Difference 
that begins with the first 
experience as engineering 
students — E2.

A three-day event in the 
mountains of Prescott, 
Arizona, before classes 
begin, freshman students 
begin to meet each other 
and connect with returning 
students, faculty and the 
dean. Returning students 
lead the freshmen in hands-
on engineering projects that 
require team participation  
to compete.

After E2, each incoming 
student is assigned a peer 
mentor to make the transition 
from high school to college a 
little bit easier. Peer mentors 
connect new students to 
resources that range from 
study groups to one-on-one 
tutoring to simply navigating 
campus life.

Dozens of extracurricular and 
co-curricular activities are 
available to Fulton Schools’ 
students to create community 
experiences that also 
provide valuable career skills 
— from entrepreneurship 
opportunities to student 
organizations and competitive 
teams to advanced research 
projects that lead to  
 

publishing and presentations 
at national conferences.

Fulton Schools students 
also give back to their 
communities as volunteers 
and mentors in outreach 
programs that help demystify 
engineering for middle  
school and elementary  
school students.

The Fulton Difference  
culture developed to give 
students and faculty a 
community feel is the 
very thing that makes its 
engineering grads attractive 
to hiring directors. Fulton 
Schools’ students enter the 
marketplace with rich and 
deep learning experiences. 
(Continued on page 6) 

Fulton Schools  
offers more than degrees
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A large part in why I chose to go to ASU was all the opportunities for 
undergraduates to be involved in research. I have had funding for five  
of the six semesters of research that I have been doing through various  
programs here at ASU. — Gavin Steeber, chemical engineering n

The Fulton Undergraduate Research Initiative (FURI)  
gives students an opportunity to experience hands-on lab work,  
independent and thesis-based research, and the opportunity to travel  
to professional conferences — in short to find their passion and build  
the skills needed to work in industry or pursue graduate studies. Under  
a faculty mentor’s guidance, students develop an idea, submit a  
competitive proposal, prepare research summaries, and participate  
in a semi-annual research symposium.

The Fulton Schools Residential Community at Tooker 
House is a seven-story, 1,600-person, co-ed living and learning 
community designed specifically for our undergraduate students. 
The “dorm built for engineers” features on-site digital classrooms, 
state-of-the-art makerspaces complete with 3D printers, 
laser cutters and soldering tools needed for a broad range of 
engineering courses and projects. Tooker House is fully Wi-Fi 
accessible with enough bandwidth to accommodate four  
devices per resident. 

We believe that 
engineering is more  
than traditional 
coursework. The Fulton 
Schools are proving that 
it is possible to provide 
access to an increasingly 
diverse population 
and to advance the 
experiences of our 
students beyond the 
classroom. These ideas 
have created a world-
class student experience. 
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ASU’s Institute for Operations Research and the 
Management Sciences student chapter, better known 
as INFORMS, created a new software development 
course for non-computer science and engineering 
students to improve their coding skills. Additionally, 
the ASU chapter was one of 11 INFORMS student 
chapters to receive a 2018 Student Chapter Annual 
Award given out by the International INFORMS 
organization at the annual meeting held in November.
The student members of INFORMS also put their skills 
to the test in industry competitions at the Principal 
Cup hosted by the University of Michigan INFORMS 
student chapter in September 2018 in Ann Arbor, 
Michigan. Logan Mathesen (left), Nathan Gaw (middle), 
Daniel Tran (right) and Anson Park (not pictured) 

placed second in the competition, which challenged 
teams to develop an objective decision-making 
process to buy, sell or hold stocks using historic data 
and operations research tools. Photo courtesy of ASU 
INFORMS student chapter n

With more than 60 student organizations and 
competitive teams in the Fulton Schools, students 
have ample opportunities for fun, leadership, 
outreach, career growth and networking. Student 
orgs provide opportunities to apply classroom 
lessons in the real world, design and complete 
service projects, exercise communication and 
leadership skills or just socialize with peers who 
share the same passion.
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 Cool partnership  
 solves hot problem 
ASU students worked with a 
company called Mr. Misters to design 
a new misting system for boats 
that uses a solar-powered battery 
to pump and purify water directly 
from the surrounding water source, 
eliminating the need for an onboard 
refillable water tank. Photo courtesy 
of Tanner Woodward n

The eProjects program is just  
one way the Fulton Schools  
allows students to gain hands-on 
work experience. Each academic 
year, students collaborate with  
an industry partner to create 
innovative solutions for projects 
proposed by and funded through 
industry partners to solve real- 
world problems.

The Fulton Schools Student 
Council serves as an umbrella 
group for our student 
organizations. Student 
Council members have 
the opportunity to develop 
leadership skills, understand 
organizational structures, 
network with Fulton Schools’ 
faculty and staff and serve as 
a conduit for communication 
between students, student 
organizations and the dean to 
help shape the future of the 
Fulton Schools. 

Since Destry Jacobs was a kid, 
she always enjoyed being a part 
of something bigger than herself. 
She was a four-year member of 
Fulton Ambassadors at ASU’s 
Polytechnic campus and served 
as president for the past two.  
She also worked in the Fulton 
Schools Dean’s Office on 
the Polytechnic campus as a 
recruitment assistant. “Being 
a member of clubs and other 
organizations have been a way 
for me to do what I am passionate 
about and grow outside of the 
classroom,” she says. n
Fulton Ambassadors are a 
select group of students who 
support the Fulton Schools as 
representatives at recruitment 
events with prospective students 
and at outreach activities.

All of the counselors, faculty and 
staff at E2 are there because  
they want to see you succeed,  
so ask them how and they will  
help you! — Elizabeth Rockwell, 
civil engineering n
 
E2 is an innovative three-day,  
two-night program in Prescott, 
Arizona, that welcomes 
all freshmen to our Fulton 
Schools community. E2 Camp 
Counselors (E2C2s) help 
incoming students learn skills that 
are important to their academic 
success through a variety of  
fun and interactive activities. 

Each summer, the Fulton Schools 
host a number of summer camps 
designed to engage K-12 students 
in science, technology, engineering 
and math-related activities to share 
the excitement of engineering and 
technology with aspiring future 
problem solvers. 

Emily Ford, a civil, engineering 
major, spent part of her time at ASU 
helping others achieve success 
as an undergraduate teaching 
assistant and tutor in the Fulton 
Schools Tutoring Center. “There 
is nothing like watching the light 
of understanding and excitement 
in a student’s eyes when they 
are learning a new concept or 
mastering an old one,” she says. n
Fulton Schools tutors are 
undergraduate and graduate 
students employed to help their 
fellow students succeed in math, 
science and engineering classes. 
Our newly remodeled tutoring 
locations offer free tutoring for all 
of our students’ homework needs. 
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   Fulton Schools alumni around the world   
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Biomedical engineering research in 
Assistant Professor Barbara Smith’s 
(left) lab provided one of many 
insightful opportunities for recent 
biomedical engineering graduate 
Kaleia Kramer (second from right). 
“I have had an incredible experience 
come out of each facet of the 
requirements,” Kramer says. “My 
research qualified me to attend the 
White House BRAIN Conference, my 
interdisciplinary component introduced 
me to the program, piqued my interest 
and broadened my perspective on 
engineers. My global component 
has led me to my upcoming travel to 
Kenya this summer to implement my 
capstone project. My entrepreneurial 
venture led me to travel to Silicon 
Valley as a Prescott Fellow this spring, 
and my service learning component 
has provided me with exposure to 
real-world projects, problems and 
solutions that have been invaluable 
when applying for industry jobs.” n

Grand Challenge Scholars 
receive the well-rounded 
preparation needed to tackle 
complex social issues in the areas 
of health, energy, sustainability, 
security and education. Students 
admitted to the Grand Challenge 
Scholars Program combine 
experiences in research, service 
learning, entrepreneurship and 
leadership with the development 
of a global perspective and 
interdisciplinary thinking. 

In addition to hosting a three-day career fair every semester for job and 
internship seekers, the Fulton Schools Career Center partners with 
employers to host information sessions and coordinate experiential learning 
programs. Peer Career Coaches (above) help students explore career 
options in their major through one-on-one meetings and workshops that 
prepare them for careers in engineering and technology. More than 150 
companies recruit our students, including Google, Apple, SpaceX, Intel, 
Ford Motor Company, Boeing, Amazon, Honeywell and Raytheon. 

Winning two first-place student poster competition awards recently, 
Ava Karanjia (above, third from left) is well along the path to becoming 
an accomplished researcher. She also takes opportunities to help her 
peers just as her mentors have done for her. As a residential peer mentor 
and double major in chemical engineering and molecular biosciences 
and biotechnology, Karanjia often shares her experiences to encourage 
students to pursue opportunities outside their comfort zones. “Helping 
others to realize their passions and successes is something that has made 
my undergrad experience more valuable,” Karanjia says. n

Peer mentors help look out for our freshmen students. All freshmen 
— whether living in one of our residential communities, commuting to 
campus or enrolled in an online program — are assigned a peer mentor 
who provides referrals to academic resources across campus, hosts 
events to ensure they feel connected to the Fulton Schools and guides 
them through the transition to ASU. 

  “Your undergrad education is meant for you to collect experiences, different   
  perspectives and viewpoints of the world around you,” Karanjia says.  

Arizona Outside of Arizona International

Bachelor’s 60% 39% 1%
Master’s 33% 65% 1%
Doctorate 46% 49% 5%
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Tackling the issue of providing electricity to remote villages, the ASU team, known 
as Pee-Squared, won the ASU portion of Invent for the Planet, a 48-hour global 
design challenge. Chemical engineering majors Carlos Zamora and Wyatt Del 
Carlo and computer science major Sahas Chitlange designed and built a prototype 
light using commonly found materials. The team will continue the project in an 
Engineering Projects in Community Service (EPICS) course. n

Generator Labs (above) host programming like Devils Invent hackathons,  
guest speakers and workshops that support a culture of entrepreneurship  
and innovation. The EPICS program prepares students to enter the workforce 
with the ability to design innovative solutions to meet clients’ needs in a  
dynamic environment. 

When Clive Matsika, a mechanical engineering major and honors student, 
received congratulatory messages from around the world, he began to realize 
how significant it was to receive the Facebook National Society of Black 
Engineers Analytics Scholarship to attend NSBE’s 45th annual convention in 
Detroit, Michigan. Matsika was one of five students globally to be awarded.
“I could not believe it because they were only looking for five individuals from  
the entire world,” he says. “With my mechanical engineering degree, which in  
the eyes of many is perceived to have nothing to do with data analytics, I was 
really surprised and excited at the same time.” n
Fulton Schools undergraduate students make up 30% of the unique 
community at Barrett, The Honors College. As honors students, they  
enjoy select opportunities to travel abroad, earn scholarships, attend special 
events and receive funding to travel and complete their creative projects/
theses. Our honors students enhance their learning capabilities by completing 
a customized honors curriculum. 

“Very busy” is how Randee Huffman 
describes her life as she finishes classwork 
needed to graduate with a bachelor’s degree 
in mechanical engineering. Her sentiments 
were echoed by some of her fellow ASU 
students who made up about a quarter of 
the 175 tournament volunteers — including 
teachers, team coaches and mentors, parents 
and high school students — at the 2018–
2019 Arizona FIRST® LEGO® League 
season championship competition.  
 
“I’m a big fan of FLL. I signed up as soon as  
I heard about it,” Huffman says. “I plan to 
come back and do it again as an alum.” n 

Students can volunteer in multiple outreach 
programs including Field Trip Days and 
FIRST® LEGO® League where they 
promote science, technology, engineering 
and math in the community and engage 
younger students in the excitement of  
what engineers do every day. Through these 
outreach opportunities students develop 
mentoring skills, gain volunteer experience 
and inspire others to pursue studies or 
careers in engineering and technology. 

Order of the Engineer and Pledge 
of the Computing Professional 
are rite-of-passage ceremonies for 
students graduating in engineering 
and computing sciences programs. 
Graduating seniors as well as alumni 
can join engineers throughout the 
country in a commitment to promote 
and recognize the ethical and moral 
behavior in their professional lives.

 “I loved this research opportunity as it simultaneously fed my innate  
 interests in both engineering and data analytics,” says Matsika. 

Accelerated programs  
offer exceptional students in the  
Fulton Schools the opportunity to 
combine advanced undergraduate 
coursework with graduate classes 
to earn a bachelor’s and a master’s 
degree in as little as five years. 
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Matthew D. Green, an assistant 
professor of chemical 
engineering, wants to help 
space travelers breathe easier.

Astronauts inhale oxygen and exhale 
carbon dioxide when traveling in 
space just like on Earth. But on Earth, 
plant life absorbs exhaled carbon 
dioxide. When humans exhale carbon 
dioxide in a sealed environment, the 
oxygen level falls while the carbon 
dioxide level rises. 
The Occupational Safety and 
Health Administration considers 
any atmosphere with an oxygen 
level below 19.5% to be oxygen-
deficient and dangerous to humans. 
In enclosed environments, oxygen 
levels can get dangerously low if 
rising levels of carbon dioxide are 
not absorbed. High levels of carbon 
dioxide in these environments can be 
life-threatening.
Green received an Early Career 
Faculty Award from NASA’s Space 
Technology Research Grants 
to develop high-efficiency, low-
maintenance carbon dioxide  
removal systems, which are critical  

for human space missions beyond  
low Earth orbit.
Currently, carbon dioxide is removed 
with solid sorbents made from 
materials that are unreliable, require 
frequent maintenance and may be a 
health hazard. Ionic liquids are another 
method for carbon dioxide removal 
due to their very low volatility or high 
stability. However, liquids in space 
tend to float away.
“This project will design new support 
polymers, processing polymers into  

 “The fibers of  
 our filters  

 will contain  
 an ionic  

 liquid (molten  
 salt) that can  
 selectively  

 absorb carbon  
 dioxide.” 

large surface area membranes, 
loading them with carbon dioxide-
selective ionic liquids and engineering 
their performance to improve carbon 
dioxide removal in microgravity 
environments,” says Green. 
He anticipates two phases of this 
project: the passive capture of carbon 
dioxide from the air and a continuous 
removal of carbon dioxide.
“The fibers of our filters will contain 
an ionic liquid (molten salt) that can 
selectively absorb carbon dioxide,” 
says Green. “As air passes over the 
filter, it will remove carbon dioxide. 
After some period of time, the  
carbon dioxide in the filter will have  
to be discharged.”
Green’s work with polymers impacts 
several areas, including consumer 
products, packaging, textiles, food 
additives, performance materials  
and membranes.
“Polymer technologies can provide 
solutions to today’s biggest 
engineering challenges, such as 
sustainable access to clean water  
and rising carbon dioxide 
concentrations,” says Green. n

Clearing
          the air for
deep space travel

Matthew D. Green’s work to develop high-efficiency, low-
maintenance carbon dioxide removal systems, which are critical 
for human space missions beyond low Earth orbit, recently 
earned him an Early Career Faculty Award from NASA.
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Kerry Hamilton
Associate Professor, civil, 
environmental and sustainable 
engineering
PhD, Drexel University
Environment, public health,  
microbiology, water, computational 
modeling and the built environment

John Hentges
Lecturer, graphic information 
technology
MS, DePaul University 
Digital and media art, digital  
media and game studies

Kirk Jalbert
Assistant Professor,  
computer science
Joint appointment, School for the 
Future of Innovation and Society
PhD, Rensselaer Polytechnic Institute 
Human dimensions of science and 
technology, activism and social 
movements, citizen participation, 
environmental studies, energy policy  
and informatics

Mohamed Housse 
Kasbaoui
Assistant Professor, mechanical  
and aerospace engineering
PhD, Cornell University
Particle-laden flows, turbulence, 
reactive flows, CFD and modeling

Beomjin Kwon
Assistant Professor, mechanical  
and aerospace engineering 
PhD, University of Illinois at  
Urbana-Champaign
Energy transport and conversion 
in complex geometries, thermal 
management, thermoelectric power 
generation, microcantilever based 
sensors, additive manufacturing  
and MEMS

Katina Michael
Assistant Professor,  
computer science
Joint appointment, School for the 
Future of Innovation and Society
PhD, University of Wollongong, Australia
Emerging technologies and their  
use in national security and the 
corresponding social implications

Ariane Middel
Assistant Professor,  
computer science
Joint appointment, School of Arts, 
Media and Engineering
PhD, Technische Universität 
Kaiserslautern, Germany 
Urban climate science, local and 
microscale climate modeling, 
geovisualization, thermal comfort, urban 
heat islands, water and energy use

Ryan Milcarek
Assistant Professor, mechanical 
and aerospace engineering
PhD, Syracuse University
Advanced energy conversion,  
fuel cells, micro-combustion,  
combustion, building energy  
modeling and micro-cogeneration

Prescott Perez-Fox
Lecturer, graphic information 
technology
MA, University for the Creative Arts
Branding, design, data visualization, 
visual communication design, jazz, 
dance, 18th and early 19th century 
British literature and culture

Sung-Min Sohn
Assistant Professor,  
biomedical engineering
PhD, University of Minnesota
Bio-inspired electrical circuits 
and systems, medical imaging 
instrumentation development and  
MRI electronics 

George Stephanopoulos
Professor, chemical engineering
Joint appointment, School of 
Molecular Sciences
PhD, University of Florida
Process synthesis; process  
modeling and analysis; process 
optimization; process operations 
modeling, analysis, diagnosis  
and control

Dinesh Sthapit
Lecturer, information technology
MS, Rochester Institute of Technology
Server setups and installation and 
application development

Junliang Tao
Associate Professor,  
civil, environmental and 
sustainable engineering
PhD, Case Western Reserve 
University
Bioinspired burrowing mechanisms, 
bioinspired geosystems, smart  
and sustainable geosystems  
and soil behavior

Ruoyu Wang
Assistant Professor,  
computer science
PhD, University of California,  
Santa Barbara
System security, with emphasis in 
automated binary program analysis  
and reverse engineering of software

Jessica Weaver
Assistant Professor,  
biomedical engineering
PhD, University of Miami
Cell and tissue engineering, 
immunoengineering, biomaterials 
and diabetes

Saeed 
Zeinolabedinzadeh
Assistant Professor,  
electrical engineering
PhD, Georgia Institute of Technology
High-frequency millimeter-wave, and 
terahertz integrated circuits; integrated 
photonics and electronics-photonics 
circuits; high-speed IC design for 
radiation-intensive space environments 
and radiation hardening

N
ew

 faculty
The Ira A. Fulton  
Schools of Engineering 
continues to expand  
its teaching and  
research enterprise  
in new and emerging 
areas and broadening 
educational programs  
to meet the needs  
of a diverse and  
growing student body.

We are happy to  
welcome some  
of the best and  
brightest teachers  
and researchers from 
around the world.
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Abhinav Acharya
Assistant Professor, chemical 
engineering
PhD, University of Florida
Immunoengineering, biomaterials, 
innovating point-of-care diagnostics  
and drug delivery

Renu Balyan
Lecturer, chemical engineering
PhD, IIT Delhi
Cognitive linguistics, natural  
language processing, evaluation  
and machine translation

Tiffany Bao
Assistant Professor,  
computer science
PhD, Carnegie Mellon University
Cyber autonomy on software security, 
automated binary analysis techniques  
and autonomous game-theoretical 
strategy for software vulnerabilities

Tyler Baron
Lecturer, computer science 
PhD, Arizona State University
Game based learning, educational  
games and training simulations

Chris Bryan
Assistant Professor,  
computer science
PhD, University of California, Davis
Data visualization, data science and  
human computer interactions

Xiangfan Chen
Assistant Professor, engineering
PhD, Northwestern University
Advanced manufacturing technologies, 
3D printing, nano-imprinting, nano-
transfer printing, photonics, energy  
and biomedical engineering

Wanda Dalla Costa
Associate Professor,  
construction management
Joint appointment, The Design School
MDesR, Southern California  
Institute of Architecture 
Community-driven design, indigenous 
methodologies, indigenous placemaking/ 
placekeeping and the vernacular 
intelligence of regional architectures

Gautam Dasarathy
Assistant Professor, electrical 
engineering
PhD, University of Wisconsin–Madison
Machine learning, data science, statistics, 
information theory and phylogenetics

Elham (Ellie) Fini
Associate Professor, 
construction management
PhD, University of Illinois at  
Urbana-Champaign
Bio-based construction, bio-mass  
value chain and bio-inspired materials

Daniel Frank
Lecturer, engineering education
PhD, University of Florida

Robert Gutzwiller
Assistant Professor, human  
systems engineering
PhD, Colorado State University
Human factors, cognitive science, 
quantitative psychology, applied  
research and modeling 

  2018-2019  
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 National Academy  
 of Engineering 

Ronald Adrian
Gerald Heydt
Edward Kavazanjian Jr.
Subhash Mahajan 
(emeritus)
Bruce Rittmann
John Undrill
Vijay Vittal

 National Academy  
 of Construction 

William W. Badger 
(emeritus)
G. Edward Gibson Jr.
Clifford Schexnayder 
(emeritus)

 ASME Fellows 

Aditi Chattopadhyay 

Joseph Davidson 

H. J. S. Fernando 

Marc Mignolet 

Harold Nelson 
(emeritus)

Pedro Peralta 

T. Agami Reddy 

Ramendra Roy 
(emeritus)

Jami Shah (emeritus) 

Milton Shaw (emeritus) 

Thomas Sugar

 American Society  
 for Quality (ASQ)  
 Honorary Member 

Douglas Montgomery

 National Academy  
 of Inventors 

Michael Kozicki
Deirdre Meldrum
Nathan Newman
Sethuraman 
Panchanathan
Bruce Rittmann

 Presidential Early  
 Career Awards  
 for Scientists  
 and Engineers 

Kory Hedman
Shawn Jordan
Ying-Cheng Lai
Deirdre Meldrum
Enrique Vivoni

 OSA Fellows 

Cun-Zheng Ning
Yong-Hang Zhang
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 American  
 Society of Civil  
 Engineers Fellow 

Samuel Ariaratnam
G. Edward Gibson Jr.
Edward Kavazanjian Jr.
Anthony Lamanna
Michael Mamlouk 
Larry Mays
Bruce Rittmann

 IEEE Fellows 

Constantine Balanis
Hugh Barnaby
Daniel Bliss
Yu Cao
Chaitali Chakrabarti
Douglas Cochran
David Ferry
Douglas Garrity
Gennady Gildenblat 
(emeritus)
Stephen Goodnick
Ravi Gorur
Gerald Heydt 
Joseph Hui
Lina Karam
Sayfe Kiaei 
Richard Kiehl
Richard King
Huan Liu
Deirdre Meldrum
Pitu Mirchandani
Nathan Newman
Cun-Zheng Ning
Joseph Palais
Sethuraman 
Panchanathan
Antonia Papandreou-
Suppappola
Martin Reisslein
Jennie Si
Andreas Spanias
Joseph Staudinger
John Undrill
Vijay Vittal
Sarma Vrudhula
Guoliang Xue
Stephen Yau
Junshan Zhang
Yong-Hang Zhang
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Edward Kavazanjian 
(middle) was named one of 
10 American Society of Civil 
Engineers Distinguished 
Members in 2018. The 
Ira A. Fulton Professor of 
Geotechnical Engineering 
initially gained prominence 
for his work on landfill 
engineering and seismic 
design of civil infrastructure 
and lately has taken a lead 
role in the development of the 
emerging sub-discipline of 
biogeotechnical engineering.
Kavazanjian directs the 
National Science Foundation 
Engineering Research 
Center for Bio-Mediated and 
Bio-Inspired Geotechnics, or 
CBBG. He engages young 
engineers in the center’s  
work on resilient and 
sustainable civil infrastructure 
systems to strengthen the 
pipeline of professional 
geotechnical engineers.
                                              

As a pioneer of environmental 
biotechnology, Regents’ 
Professor Bruce Rittmann 
has spent his career  
forming alliances with 
microorganisms. His career-
long work on managing 
microbial communities  
earned him international 
recognition when he was 
named a 2018 Stockholm 
Water Prize Laureate along  
with Delft University of 
Technology Professor  
Mark van Loosdrecht.
Rittmann has revolutionized 
microbiology-based 
technologies by demonstrating 
how microorganisms can  
remove harmful contaminants 

from water, wastewater, soil, 
sediment and air. His research 
can potentially cut wastewater 
treatment costs, reduce 
energy consumption and 
recover energy and nutrients 
for recycling. More recently, he 
gave a keynote speech at the 
Phosphorus Forum 2019.
                                                  

Ira A. Fulton Chair Professor 
Vijay Vittal in the School 
of Electrical, Computer 
and Energy Engineering 
is leading a $3.1 million 
project funded by the U.S. 
Department of Energy’s 
Advanced Research Projects 
Agency-Energy. Vittal’s team 
will develop learning-ready 
models and control tools 
that will revolutionize electric 
distribution system operations. 
The advancements come  
with many benefits such as 
more affordable electricity, 
reduced network costs and 
improved reliability.
In 2018, Vittal received the 
Institute of Electrical and 
Electronics Engineers Power 
and Energy Society Prabha 
S. Kundur Power System 
Dynamics and Control Award 
and the Utility Variable-
Generation Integration  
Group Achievement Award.
                                                                                                    

Nathan Newman serves 
as the Lamonte H. Lawrence 
Professor of Solid State 
Science in the School for 
Engineering of Matter, 
Transport and Energy. His 
research focuses on the 
growth, characterization and 
modeling of novel solid state 

materials for microwave, 
photonic and high-speed 
applications. He was named 
a National Academy of 
Inventors Fellow in 2018.
Newman co-directs ASU’s 
Science Hub, an initiative 
to improve and enhance 
people’s limited scope of 
perception with modern 
technology. SciHub brings 
together scientists, engineers, 
artists, business people 
and industrial designers 
and spans the educational 
spectrum, including graduate, 
undergraduate and high 
school students.
                                                  

Assistant Professor Shawn 
Jordan received a National 
Science Foundation Faculty 
Early Career Development 
Program (CAREER) Award 
to collaborate with STEM 
education specialists in the 
Navajo Nation Department 
of Diné Education’s Office 
of Diné School Improvement 
(Diné is what Navajo people 
traditionally call themselves) 
to introduce middle school 
students to the engineering 
design process.
Jordan’s project has led to 
ongoing pilot programs in 
Navajo middle schools that 
involve culturally relevant 
engineering design studies. 
Students are understanding 
how skills in engineering  
and other STEM fields can 
serve the interests of the 
nation and be pathways to 
improving the lives of those  
in their communities.
                                                  

Professor Enrique Vivoni 
(right) was part of an 
international research project 
led by the Water Resources 
Research and Documentation 
Centre of the University for 
Foreigners in Perugia, Italy. 
The team published the 
first comprehensive high-
resolution map of Earth’s 
floodplains in the Nature 
journal Scientific Data.
The geomorphic floodplain 
zoning tool known as 
GFPLAIN — for Global 
Floodplain — is an open-
source program that can  
be shared with scientists  
and professionals around  
the world. It will allow  
them to identify floodplain 
boundaries, identify 
morphology and landscape 
patterns and process regional 
topographic datasets in 
minutes or even seconds  
on a continental scale. 
                                                 

 Learning from nature 

 Leveraging microorganisms 

 Mapping floodplains 

 Designing pathways  

 Diverse perspectives 

 Power revolution 
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DATA

New research to 
curb the surge of 
consumer privacy 
violations

Lalitha Sankar, an associate professor of electrical  
engineering, has been researching game theoretic  
models to help retailers and service providers generate 
accurate purchase recommendations while guaranteeing 
consumer privacy.
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DATA

“Today, machine learning algorithms 
and designers have to be cognizant 
when taking data from a variety of 
entities about whether they are violating 
individual privacy or inferring information 
they shouldn’t be inferring,” says Sankar. 
Service providers like Google  
and Facebook are able to gather  
such tailored information about users 
because of their search queries. So, 
the research team began asking the 
question: What if there was a competitor 
to free service providers, such as Google 
and Facebook?
Would consumers prefer a competitor 
that offers less targeted advertisements 
and search results if they could 
guarantee more privacy? The competitor 
wouldn’t target ads at users based  
on their personal information the way 
data giants currently do.
Sankar and Huang propose a game-
theoretic approach to identify if privacy-
differentiated free online services can 
lead to a sustainable marketplace and 
a meaningful market share for service 
providers that offer privacy guarantees.
“Maybe no one cares about 
recommendation systems from Netflix,” 
says Sankar. “But what if an enterprise 
has your DNA information? What if it 
uses it to recommend insurance policies, 
medical treatment or even leads to a 
denial of insurance coverage?”

 Privacy awareness  
 for middle and  
 high school students 
Sankar recognizes that privacy  
concerns may be less worrisome to 
the younger generation of online users 
who have grown up with the internet 
inextricably woven into their daily lives.
She partnered with a teacher at Xavier 
College Preparatory in Phoenix to host 
outreach events focused on the social 
implications of not having good privacy 
settings on social media sites.
Using characters from popular movies, 
young girls can grasp the importance of 
how privacy settings should be set up to 
ensure private information doesn’t get 
shared with unknown recipients. They  
also learned about location privacy and 
how geo-tagging can be dangerous.
“It’s important for girls to know  
how to set up their privacy settings,” says 
Sankar, “especially now with the onset 
of cyberbullying. This age group is much 
more likely to be affected.” n

“These privacy violations 
are making consumers 
very wary,” says Sankar. “So, 
how can retailers over the long-term 
maximize their profit without creeping 
out consumers?”
Sankar and her then-doctoral 
student Chong Huang, who is now 
a postdoctoral research associate in 
the School of Electrical, Computer 
and Energy Engineering, along with 
Anand Sarwate, an assistant professor 
at Rutgers University, proposed a 
mathematical framework for modeling 
decision-making so retailers can 
develop coupon-offering policies that 
earn revenue while being sensitive  
to consumer privacy concerns.
The framework builds on a  
well-known model for nondeterministic 
systems called partially observed 
Markov decision processes,  
which allows modeling of the fact  
that retailers don’t know how a 
consumer may react to a single 
coupon but can improve their 
understanding of consumers based  
on numerous interactions.
The work could enable retailers  
and free service providers to 
use consumers’ responses — to 
sponsored ads, for example — to 
better learn and respect consumer 
privacy sensitivities.

 Privacy consequences  
 of using free online  
 services 
Sankar and Huang have also been 
researching the impact of privacy on 
free online service markets, such as  
social media, search engines and 
mobile applications. 
While consumers enjoy the benefits 
of free services and customized 
recommendations, privacy violations 
are occurring more frequently.
 

The increase in consumer privacy 
violations motivated Associate Professor 
Lalitha Sankar to develop game theoretic 
models retailers and service providers 
can use to help them generate accurate 
recommendations while guaranteeing 
consumer privacy.
“Recommendation systems are 
everywhere,” says Sankar. “How can 
these systems make recommendations 
without knowing who you are?”
Every time you shop, you reveal 
data about your purchasing behaviors. 
Whenever you use a free service, you 
implicitly consent to having your data 
collected, stored, sold and shared.  
The information gathered paints a  
picture about what you like, dislike  
and may need.

 Understanding retailer and  
 consumer interactions  
 in the context of privacy 
When a retailer automatically tracks 
a consumer’s financial transactions, 
purchasing behavior and preferences,  
it’s easier to offer customized incentives.  
But sometimes these incentives imply 
the retailer has learned sensitive or 
private information about the consumer.
Such was the case six years ago when 
Target figured out a young woman was 
pregnant and began sending pregnancy-
related coupons to her home address, 
which were intercepted by her father 
before she ever got a chance to share 
the news. 

You’ve likely been 
bombarded with 
customized coupons and 
gift recommendations 
designed to steer 
you toward products 
and services you may 
be inclined to buy. 
Retailers and free 
service providers, like 
Facebook and Google, 
reap revenue with these 
targeted advertisements 
— but at the cost of  
your private data.
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The Polytechnic School. “Our 
school has the largest additive 
manufacturing academic research 
facility in the Southwest, which 
makes us uniquely qualified for  
the project.”
This project is the first time  
ASU is leading an America 
Makes project since the additive 
manufacturing accelerator was 
established in 2012. 
The research team will gain a 
deeper understanding of how 
mechanical properties of additive 
manufactured metal structures 
— such as stiffness, strength and 
fatigue life — change as a function 
of size.

3D printing 
technology is  
taking the world by 
storm and driving  
the creation of 
houses, prosthetic 
limbs, dental 
implants and more.
A growing area of interest 
within the field is metal additive 
manufacturing, the industrial 
version of 3D printing applied  
to metals.
America Makes, the national 
accelerator for additive 
manufacturing, chose Arizona 
State University to lead a $1 million 
directed project opportunity to 
advance additive manufacturing 
post-processing techniques. The 
Air Force Research Laboratory 
will fund the project with matching 
funds from ASU and its three 
research collaborators.
The project evolved out of the 
thriving collaboration between 
the Ira A. Fulton Schools of 
Engineering and Phoenix Analysis 
and Design Technologies, Inc., 
a globally recognized provider 
of numerical simulation, product 
development and 3D printing. 
Associate Professor Dhruv Bhate 
will serve as the project’s principal 
investigator. Phoenix Heat Treating, 
Inc. and Quintus Technologies 
round out the research team.
“This directed project opportunity 
places us in a leadership position 
in metal additive manufacturing,” 
says Ann McKenna, director of 

ASU driving 
advances in 
metal additive 
manufacturing



FULTON SCHOOLS CONVERGENCE   |    17

 A deeper  
 understanding of  
 how 3D-printed  
 structures behave 
In particular, the project team will be 
looking at mechanical properties of 
as-built metal structures — meaning 
the parts pulled straight out of the 
printer without any machining.
When metal parts come out of 
the printer, the surface is not 
shiny and smooth like one might 
expect from traditional metal 
machining. As-built structures 
are rough, which introduces 
many challenges. When loads are 
applied for some period of time, 
taken off or reversed and then 
applied again — a concept known 
as fatigue — cracks can initiate 
and significantly reduce the 
component’s lifespan.
“If we are to reach the full potential 
of metal additive manufacturing,  
we need to understand and be 
able to predict how 3D-printed 
structures behave under these 
loads,” says Bhate.
The project team will also explore 
the fundamental reasons for how 
mechanical properties change 
during post-processing techniques, 
such as hot isostatic pressing. 
The Polytechnic School researchers 
will be responsible for the additive 
manufacturing of parts and 
mechanical testing. 
Phoenix Heat Treating and Quintus 
Technologies will be responsible 
for heat treatment and hot isostatic 
pressing, respectively, to determine 
the outcome of subjecting thin  
parts to different thermal conditions.
Phoenix Analysis & Design 
Technologies will prepare digital  
3D scans so researchers can 
examine surface defects, roughness 
and the size of parts printed. 
The team’s research has the 
potential to impact a range of 
industries, including commercial 
aviation, defense, health care, 
space exploration and the 
wider transportation sector. 
Whether designing critical parts 
for automobiles, prosthetics 
or spacecraft, metal additive 
manufacturing is at the forefront  
of innovation. n

Dhruv Bhate, an associate professor of 
manufacturing engineering in The Polytechnic 
School and principal investigator on the America 
Makes grant, examines a continuous carbon fiber 
composite honeycomb.

INDUSTRY
ENGAGEMENT



Research 
expenditures
FY2017-2018

$104M

NSF CAREER 
NSF CAREER 

awardees
in the last 

three years

10 
awards
in 2019!

#4
Start ups

Licenses and 
Options

behind only Purdue, 
Carnegie Mellon and 

Stanford

behind only Purdue, 
Carnegie Mellon 

behind Carnegie 
Mellon, Caltech and 

Purdue

NSF CAREER 
awards
in the last 

four years

29

#4
IP Disclosures

#3

Lead institution on two and partner on two 
 National Science Foundation Engineering Research Centers

Lead institution on the 
Department of Homeland Security 

Center of Excellence

If the
Ira A. Fulton Schools 

of Engineering at
Arizona State University 
were its own university,

it would be ranked
#36 in the world with
61 utility patents.

1M
of research and

educational
facilities

square 
feet
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BY THE NUMBERS

Research and facilities



 

58,000+ 
Alumni

44

 

Graduate degree 
programs

2,660  
International  

graduate students

25  Undergraduate
degree programs

Bachelor’s degrees 

 

awarded to 
Hispanics

#7

Women as 
tenure/tenure-
track faculty

#6

4,854 
Female 
students

National 
 Hispanic 
 Scholars

172

Transdisciplanary
schools

6

#9
Online engineering 
graduate programs

National 
Merit

Scholars

209

4,775 
Minority
students

6,224 
Online students

#8

  

Online engineering 
graduate programs  for veterans

14

  

Online master’s

 

programs

2
Multidisciplinary

graduate
programs

BY THE NUMBERS

Largest and one of the most comprehensive
engineering schools in the nation

Sources: ASEE By the Numbers, 2017, U.S. News & World Report, Fall 2018 21st Day Data, U.S. Patent and Trademark Office, Comparative data per $10 million in research 
expenditures, based on Association of University and Technology Managers annual report of top engineering schools

#1
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yourWe are    
                       partner

Research 
expenditures
FY2017-2018

$104M

Patents
in the last  

three years

143

Startups
in the last 

three years

21

22,500  
students

Dean Kyle Squires’ 
office in downtown 
Tempe overlooks 
a transforming 
metropolitan area.
Formerly known for call 
centers and real estate, the 
Valley of the sun is becoming 
an attractive place for major 
companies to locate their 
thought leaders. That’s a big 
step toward the emergence of 
Phoenix as a tech mecca like 
Seattle and Boston, and it’s 
no accident the Ira A. Fulton 
Schools of Engineering sits in 
the middle of it all.
The Fulton Schools is the 
largest and one of the most 
comprehensive engineering 
schools in the United States. 
Research faculty numbering 
more than 355 are leaders  
and entrepreneurs in virtually 
every field of engineering 
inquiry today.
Research expenditures  
totaled $104 million last year, 
and the faculty generated 
143 patents and 21 startups 
in the past three years. The 
environment is rich with 
intellectual challenge and 
opportunity for the 22,500 
students who enrolled in 
engineering programs last fall.
Businesses find the  
Fulton Schools can help  
them advance, too.

“We are your partner,” Squires 
says to companies. The Fulton 
Schools can update the skills of 
current employees and supply 
a diverse talent pool of new 
hires. Engaging with faculty 
members means a firm can 
learn about and participate in 
new discoveries. “Bring us into 
the conversation about big 
initiatives that go beyond what 
the current cycle looks like,”  
he adds.
In the past year, Squires has 
built a new structure that 
makes it easier for companies 
and investors to partner with 
the Fulton Schools.
Some 30 top senior 
executives from major national 
corporations comprise the 
Industry Engagement Catalyst, 
which is helping the Fulton 
Schools shape and direct its 
future. Squires hopes the  
board will also become a 
unified voice with the Fulton 
Schools to advocate for 
STEM education and research 
throughout Arizona.
Another recent launch, the 
Business Engagement 
Catalyst, helps companies 
navigate the complex university 
environment to identify and 



your
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*Trustee of ASU

Mostafa A. Aghazadeh
Vice President
Intel
Sandeep Bose
Vice President and Unit  
Chief Information Officer
American Express
Chris Camacho
President and Chief  
Executive Officer
Greater Phoenix 
Economic Council
Rey Chu
Co-Founder
PADT
Richard Coleman
Vice President
Axon
Jeff Ehret
Chief Executive Officer
PENTA Building 
Group
Doug Fulton*
Chief Executive Officer
Fulton Homes
Ira Fulton*
Chairman
Fulton Homes
John Graham*
President and Chief  
Executive Officer
Sunbelt Holdings
Jack Harding
President and Chief  
Executive Officer
eSilicon
Jan Janick
Chief Technology Officer
Benchmark 
Electronics

Joe Kenney
Vice President and  
Chief Technology Officer
Honeywell 
Aerospace
Tom Liguori
Chief Financial Officer 
Avnet Inc.
Kathy McElligott
Executive Vice President,  
Chief Information  
Technology and Chief 
Technology Officer
McKesson
Jeff Osborne
President & Chief 
Executive Officer
Accumen
Vicki Panhuise*
President
VePoint Consulting
Tony Sarsam
Chief Executive Officer
Borden Dairy
Hans Stork
Senior Vice President and  
Chief Technology Officer
ON Semiconductor
Ryan Taylor
Chief Executive Officer
DASH Inc.
Gary Tooker*
Retired Chairman and  
Chief Executive Officer
Motorola Inc.
Sandra Watson
President and Chief  
Executive Officer
Arizona Commerce 
Authority
Steve Williamson
Worldwide President
BD (Formerly BARD) 

activate new connections 
with faculty and research.
“We want feedback; we 
want input and active 
engagement,” says David 
Wahls, senior director 
of Development. “We 
want to help companies 
think about how they 
can drive workforce for 
their companies, drive 
their brands on campus 
and plug in throughout 
the university in the best 
possible way.”
Building workforce today 
means embedding your  
company and your 
brand into the student 
experience, Wahls 
says. This could mean 
sponsoring a diversity 
initiative, engaging with 
students in research or 
service projects, shaping 
real-world examples 
for use in curriculum, 
providing scholarships 
or speaking to student 
groups and classes.
Joseph Huang, executive 
director of the Business 
Engagement Catalyst,  
leads a team that helps 
companies connect with  

the latest research in their 
industry sectors.
“Some companies 
want to know how new 
discoveries will apply to 
their businesses or may 
be looking for the next big 
idea they could take to 
market,” Huang says.
Everyone on his team 
has experience in the 
academic world as well 
as in business. They 
understand the needs and 
culture of both sides and 
can facilitate partnerships.
The Fulton Schools  
has taken steps to  
ease the way for 
companies that want  
to move into the future  
by building a powerful 
engineering education 
and research school. 
“To achieve something  
really special these days  
you have to have a 
partner in the university 
space,” says Squires. 
“Think of us first because 
we think of you first.” n
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In collaboration with HRL Laboratories, Assistant 
Professor Hanghang Tong’s latest research project 
— funded by a $2.8 million Modeling Adversarial Activity 
award from the Defense Advanced Research Projects 
Agency — is developing a new network analysis tool to 
detect indicators of weapons for mass terrorism activities. 
This new framework can produce high-confidence 
warnings and indicators from multiple network sources 
with high accuracy. n

Samuel Ariaratnam, a professor in the School of Sustainable Engineering 
and the Built Environment, has been at the forefront of advancing trenchless 
technology methods in the construction engineering field. Along with 
teaching, research and leadership, Ariaratnam is involved in industry 
consulting, advocacy for sustainable construction practices, mentoring 
students and training many of them for careers in his areas of expertise. In 
2018, Ariaratnam was inducted into the Canadian Academy of Engineering. 
His notable achievements include the publication of more than 300 
technical reports and research papers, co-authorship of eight textbooks  
and five patents. n

Professor Jennie Si and collaborators at North Carolina State 
University and the University of North Carolina developed an 
algorithm that essentially “teaches” a prosthetic device to adapt 
to a user’s normal walking gait by using data collected from 
sensors in the device and the person’s natural walking pattern. 
Three biomedical engineering doctoral students contributed to 
creating the intelligent system, which is the first to rely solely  
on reinforcement learning to tune a robotic prosthesis. n

Associate Professors Kristen Parrish (right) and  
Robert Wang (left) are working with Arizona’s Salt 
River Project water and power utility, the Viking  
Cold Solutions company and the Bashas’ Family  
of Stores grocery chain on a thermal energy system 
to reduce the costs and the amount of electrical 
power needed to keep large food storage facilities 
refrigerated at sub-zero temperatures. n

Professor Yong-Hang Zhang is chair of the faculty 
governance board for NanoFab, a user facility 
on ASU’s Tempe campus equipped to perform 
nanotechnology engineering. More than 100 
startups and established companies, such as Laser 
Components DG, have benefited from NanoFab’s 
wide array of high-tech research and development 
tools and expertise of technical staff and faculty 
members. NanoFab is also one of 16 facilities 
chosen to be part of the National Nanotechnology 
Coordinated Infrastructure network. n
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Associate Professor Vikram Kodibagkar (right) has 
been researching a new method for measuring tissue 
oxygenation using advanced 3D imaging. His goal is to 
further develop non-invasive techniques to improve cancer 
treatments, rehabilitation from traumatic brain injuries and 
the after effects of stroke or heart attacks. Kodibagkar 
also trains new leaders in biomedical imaging through the 
Fulton Undergraduate Research Initiative and an eight-week 
Hands-on Summer Program in Imaging Technology for high 
school, undergraduate and master’s-level students. n

Professor Michael Kozicki in the School of Electrical, Computer and 
Energy Engineering has demonstrated a strong commitment to education 
with particular emphasis on student mentorship and quality instruction.  
To date, he has mentored approximately 70 graduate students, many of 
whom have attained high positions in industry and academia. 
Kozicki recently mentored a student capstone team on a Psyche mission 
project. The Remote Exhibit Interpretive System project will connect the 
public directly to the mission. This interactive system will work remotely 
from smart tablets and interactive boards and be integrated onto the life-
size model of the Psyche spacecraft being built at ASU. n

Assistant Professor Zachary Holman (right) has 
invented a tool that can spray a coating of nanoparticles 
onto glass and other surfaces. He received a three-year, 
$825,000 Moore Inventor Fellowship from the Gordon 
and Betty Moore Foundation for the invention’s potential. 
The original purpose was to enhance tandem solar 
cell efficiency, but it could also improve other industry 
products. The discovery of a wider market turned into 
Swift Coat, a venture to commercialize the nanoparticle 
spray tool equipment. n

Professor Huan Liu has built a renowned research career 
in social computing, data mining and artificial intelligence 
by letting his doctoral students lead the way. As an AI 
researcher, Liu’s expertise focuses on discovering actionable 
patterns or insights from data, particularly social media data. 
Liu’s students have leveraged social computing research to 
address a variety of online challenges, such as fake news, 
cyberbullying, data privacy and malicious users. n

James Abbas, an associate professor of biomedical 
engineering, is part of a multi-institutional research team 
that has developed a first-of-its-kind prosthetic hand 
to restore “feeling” to a person with a hand amputation. 
Through a neurostimulator implanted into the nerves 
of the upper shoulder, the system uses two-way 
communication to send an electrical signal from the  
brain to the muscle and back to control and stimulate  
a sensation of feeling in the prosthetic hand. n



   

24   |    SPRING 2019

FACULTY RESEARCH

Down
1.  File name extension for an ASCII file 
2 . Engineer who designs equipment, devices and medicine  

for the human body 
3 . Graphics files that can scale without loss of resolution. 
6 . Students in the_______programs choose from concentrations  

in air traffic management, air transportation management,  
professional flight and unmanned aerial systems.

7 . There are 22,500_______in the Fulton Schools? 
8. Machine intelligence is also known as...
9.  How many schools are in the Ira A. Fulton Schools  

of Engineering? 
11.  Dean of ASU engineering schools 
12 . Instead of oil, CIDSE researchers mine for this 
14.  Students in the_______engineering program study human  

learning, memory, decision-making, group behavior,  
communication, emotion and motivation. 

15. Process of creating coded instructions for the automatic  
performance of a particular task

18. ASU’s written grant that the university lives by 
20. Fulton Schools Instagram handle.
21. Street where ASU engineering Dean’s Office is located
22. ASU engineering namesake
25.  Who is the 16th President of ASU, who established it as the  

New American University?
27. A remote-controlled pilotless aircraft or missile
28.  The field of robotics that use pliable materials to work 

better with human partners is known as_______robotics.

Brent Sebold, the director of Entrepreneurship + 
Innovation at the Fulton Schools, is one of 10 national 
entrepreneurship faculty members selected for the 
2018–2019 Alexa Fellowship.

Amazon’s Alexa Fellowship inspires students to unlock 
the future of voice technology via the development of 
new startup ventures. Sebold and his faculty colleagues 
will use Amazon Alexa-enabled devices to help student 
innovators build upon new venture concepts as part of 
ASU’s Entrepreneurship + Value Creation course. n

Professors Ann McKenna and James Collofello 
serve as co-principal investigators on a $2.86 million 
grant from the Kern Family Foundation to expand the 
entrepreneurial mindset in engineering education. The 
grant aimed to foster this mindset among students and 
faculty, provide instructor workshops and pilot a faculty 
mentorship program. By 2019, the initiative has reached 
nearly 5,000 new students and chronicled 25 case 
studies where the entrepreneurial mindset was fully and 
deeply integrated throughout curricular, co-curricular  
and extra-curricular programs. n

CROSSWORD FUN
Across
4. Home for engineering undergraduates
5. In 3D printing, PLA stands for...
10. The kind of cars you don’t have to drive
13. First year camp for Fulton Schools students.
16. Issac Asimov came up with the the idea of the  

Three Laws of...
17. “...measured not by whom it excludes, but by  

whom it_______...”
19. ASU is #1 for_______
23. The first student to graduate from the_______program  

with a master’s degree walked the stage in fall 2018.
24. Energy from the sun
26. Machine used to create a physical object from a  

three-dimensional digital model by laying down  
many thin layers of a material in succession

29. First model of something from which other forms are  
developed or copied

30. Area of computer science that emphasizes the creation  
of machines that work and react like humans 

Find the answers at  
engineering.asu.edu/answers

   



      

FACULTY RESEARCH

The Maricopa County Industrial Development Authority 
awarded a $2 million grant to fund a new workforce 
development project to accelerate innovation and 
entrepreneurship in Maricopa County. Greg Raupp,  
a professor of chemical engineering and director of  
ASU’s MacroTechnology Works, leads the project to 
prepare existing, emerging and future members of 
Maricopa County’s workforce for jobs in the growing 
fields of medical electronic technology (MedTech) and 
additive manufacturing. n

In collaboration with Indiana University, ASU CareerWISE 
received $1 million from the National Science Foundation 
to continue building upon their success of reducing the 
attrition of female STEM doctoral students. Principal 
investigator Jennifer Bekki (second from left), an 
associate professor in the engineering programs at The 
Polytechnic School, has been working on the initiative 
since she was a graduate student. ASU CareerWISE  
helps female students build resilience skills and overcome 
barriers interfering with earning a doctoral degree. n

8

30

23

2

10

5

20

14

4

15

19

2221

26

29

16

6

17

7

11

18

3

27

24

25

12

28

1

9

13

3

2

FULTON SCHOOLS CONVERGENCE   |    25



26   |    SPRING 2019

HEALTH

diseases, including supporting 
methods to improve editing  
the human genome. 
Samira Kiani and Mo 
Ebrahimkhani, both assistant 
professors in the School of 
Biological and Health Systems 
Engineering, are combining their 
expertise in Clustered Regularly 
Interspaced Short Palindromic 
Repeats, or CRISPR, technology 
and human microphysiological 
systems to assess the safety and 
efficacy of genome editing and its 
effects on human tissue function.
CRISPR enables researchers to 
target genes and genetic materials 
in cells to regulate how they 
behave and function. Because of 
CRISPR’s ease of engineering and 
programmability, it is considered 
a breakthrough technology with 
the potential to help cure disease, 
repair damaged body tissue and in 
other ways restore people’s health.
However, as with any new 
technology, applying the CRISPR 
method can potentially produce 
some unintended results.
“[CRISPR] is a pathogenic source, 
so to put this in humans, you face 
a number of concerns, such as 

Two Fulton Schools 
assistant professors 
are among the first 
recipients of Somatic 
Cell Genome Editing 
(SCGE) grants 
from the National 
Institutes of Health 
Common Fund.
The $2.6 million, five-year grant  
will fund the first study of the 
genome editing technology 
CRISPR to be used on a “human 
liver-on-a-chip” platform.
The SCGE program, launched 
in January 2018, is aimed at 
improving therapeutic options 
for both rare and common 

Liver-on-a-chip,  
the ideal test 
environment  
for CRISPR

HEALTH



HEALTH

the frequency of degenerative, 
genetic diseases associated with 
metabolism and the function of 
the liver, using the liver-on-a-chip 
platform as a proxy for human  
liver cells is ideal for studying 
CRISPR/Cas9’s effectiveness  
as a therapeutic tool.
The multidisciplinary team of 
investigators includes Jin Park, 
an assistant research professor 
in the Virginia G. Piper Center for 
Personalized Diagnostics at ASU’s 
Biodesign Institute. Park will help 
with data analysis of the RNA 
and DNA sequences to identify 
biomarkers in tissues. Linda 
Griffith, the School of Engineering 
Teaching Innovation Professor 
of Biological and Mechanical 
Engineering at the Massachusetts 
Institute of Technology and a 
leading expert in microphysical 
systems, and David Hughes of CN 
Bio Innovations, the commercial 
vendor for the Liverchip, are 
collaborating with the ASU team  
in this research. They will contribute 
novel technologies and their 
expertise relevant to human-based 
cellular platforms.
“We’re excited this opportunity 
to see that NIH entrusted the 
leadership of this multi-institution 
grant to Samira and Mo,” said 
Marco Santello, director of the 
School of Biological and Health 
Systems Engineering. “It’s a true 
testament to the caliber of the 
faculty in the Fulton Schools.”
The NIH Common Fund awarded 
21 SCGE grants totaling 
approximately $86 million over  
the next five years to support 
research aimed at improving 
methods to edit the human 
genome. These projects will help 
develop multicellular systems 
optimized for genome editing, 
advance delivery techniques of 
the CRISPR system and generate 
new, more effective genome 
editing tools. n

toxicity, an immune response, or 
some other side effects that it 
might affect cell tissues in humans,” 
said Kiani, the project lead for the 
multi-institution endeavor. “There’s 
a chance introducing the system 
creates some sort of off-target 
effects in the genome, meaning 
that it not only influences the 
target DNA code, but also does 
some unintended modifications in 
parts of the genome that we don’t 
know [about] and don’t want.”
Kiani and Ebrahimkhani will apply 
the CRISPR method on the 
Liverchip platform in an effort  
to identify the biomarkers within 
the human liver genome that 
indicate toxicity. DNA analysis 
will also reveal biomarkers that 
indicate the off-target effects 
of Cas9 — the DNA-cleaving 
enzyme used in CRISPR that 
enables highly precise gene 
editing and regulation.
Until now, CRISPR has only been 
tested in animal models or human 
cell lines. Using the Liverchip 
platform provides a model that 
recapitulates closely human 
biology and will significantly reduce 
the number of discrepancies 
introduced by animal models.
These organ-on-a-chip mediums 
are essentially a 3D cell culture 
system designed to have the 
specific features that would exist 
in a human body. Multiple cells 
within the medium self-assemble 
to generate a tissue similar to a 
human organ, even mimicking the 
human body’s blood flow and the 
profusion of the media in cells. 

“The final objective is  
to create a culture 
system that can 
predict the liver tissue 
response in humans,”  
said Ebrahimkhani, who worked 
with this platform during his 
studies at Massachusetts Institute 
of Technology. “In the long term, 
we hope to be able to achieve a 
candidate CRISPR system that 
can target a specific gene in 
humans with control over cell  
type, time of action and any 
potential toxicity.”
The liver is likely to be one of the 
first human organs where gene 
therapies will be tested. Given 

Samira Kiani and Mo Ebrahimkhani, 
assistant professors in the School of 
Biological and Health Systems Engineering, 
will use a “human liver-on-a-chip” platform  
to assess the safety and efficacy of CRISPR  
on human tissue function.

FULTON SCHOOLS CONVERGENCE   |    27



28   |    SPRING 2019

SUSTAINABILITY

Contaminated
area

Robots are increasingly 
at work on land, at  
sea, in the air and  
out in space.
Arizona State University engineers  
are working toward deploying  
robotic mechanisms in what might 
be the toughest environment the 
technology will encounter: underground.
“We want to make robots effective  
tools in a place where there  
are so many things that could  
stop them from working,” says  
Junliang “Julian” Tao, an associate 
professor of civil, environmental  
and sustainable engineering.

Tao has earned support from a  
National Science Foundation Early-
Concept Grant for Exploratory 
Research Signals in the Soil to  
develop “paradigm-shifting platform 
technology” for “self-boring robots” 
from which new underground wireless 
sensing networks can be launched.
Tao is teaming with two other Fulton 
Schools researchers Daniel Aukes  
and Hamidreza Marvi to devise 
approaches for modeling, designing, 
prototyping and defining the essential 
technological characteristics of such 
networks using bio-inspired robots.
The new grant enables the team to 
develop sensors that can be integrated 
into robots capable of deploying 
themselves autonomously, and boring 
underground with little disturbance 

to the soil and minimal operational 
intervention by humans on the surface. 
The robots will also be able to change 
locations and return to the surface for 
maintenance as needed.
The robots will operate in wide-area 
subterranean sensing networks  
that will be especially valuable for 
evaluating the conditions of soils at 
sites where building foundations,  
dams, levees, tunnels, roads, irrigation 
systems and other infrastructure are  
to be constructed.
The system will enable more precise 
agricultural practices, ground 
contaminant monitoring and other 
environmental health assessments. 
Other benefits include more efficient 
below-ground geotechnical, biological 
and water studies and better predictive 

 could unearth nature’s subterranean secrets 

 Burrowing  
   sensor robots 

The illustration shows a schematic for specific 
applications of the underground wireless sensing 
networks being developed in the Signals in the Soil 
research project. Three applications of the networks 
enabled by self-boring sensor robots are precision 
agriculture, monitoring of soil contaminants and 
monitoring of infrastructure. The dashed lines indicate 
the traveling paths of the self-boring sensing nodes. 
Illustration courtesy of Junliang Tao



Contaminated
area

Associate Professor Junliang “Julian” Tao (left) 
is working on a collaborative research project to 
design and develop below-ground sensing networks 
using robots that mimic burrowing animals and 
plants. Tao is shown here with 3D-printed early 
prototypes of a clam-inspired burrower. He is being 
assisted by Yong Tang (center) and Sichuan Huang 
(right), doctoral students in civil, environmental and 
sustainable engineering.

analysis of the vulnerability or resiliency 
of land to impacts from earthquakes  
or flooding.
Achieving their goals hinges on the 
researchers devising sensor robots 
that can replicate the locomotive and 
penetrative capabilities of burrowing 
animals and plant life.
Specifically, they want self-boring  
robots that can mimic what moles, 
worms, clams, plant roots and seeds do 
in excavating, digging and undulating  
their way into and through sand, silt,  
clay and many other types of soils.
“It will take exceptionally flexible and 
robust robots,” explains Aukes, an 
assistant professor in the Polytechnic 
School. “They will be confronted with 
solid materials, liquids and gases, all the 
things that can foul traditional robots.”
Beyond refining the robotics and  
sensing technologies, the project 
requires making robots capable of a 
range of burrowing techniques optimally 
suited to navigating in soil, Marvi says.
The researchers are also tasked with 
developing a rapid prototyping method 
to systematically design and fabricate 
the robots that will be adaptable in 
underground environments.
The team will use 3D printing, materials 
science and soft robotics to find 
solutions using nontraditional materials, 
flexible elements and designs that 
enable navigation through granular 
mediums like soil and sand.

Tao wanted specific collaborators  
who would bring multiple areas of 
expertise to the endeavor.
Aukes has experience in robotics  
design, manufacturing and systems 
integration. Marvi, who is an assistant 
professor in the School for Engineering 
or Matter, Transport and Energy, has  
skills in bio-inspired technology, the 
mechanics of animal locomotion and  
soft robotics. Tao focuses on soil 

behavior, bio-inspired sensors and smart  
construction technologies.
The mix of capabilities and skill makes 
Tao confident the team can take a 
formidable step toward “revolutionizing” 
underground sensing technology. 
They hope underground networks 
of bio-inspired, self-boring robotic 
sensors will reveal more secrets of 
nature to inspire new possibilities 
with the technology. n

Assistant Professor Daniel Aukes (second from left) discusses the design of a foldable 
robot with ASU engineering students (left to right) Roozbeh Khodambashi Emami, 
Mohammad Sharifzadeh and Azadeh Doroudchi. Aukes will bring his skills in robotics 
design and manufacturing and systems integration to a new project to develop networks 
of self-boring sensor robots for underground applications.
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When traveling to 
Beijing, you’ll likely 
have to take multiple 
flights and pass 
through customs to  
get to your destination.

If you’re searching for a Beijing hotel 
and visit its Chinese website, your 
request also travels multiple legs 
through internet networks, entering 
and exiting the territories of various 
countries on its way to the Chinese 
network hosting the website.
And like customs and border patrol, 
there is a potential for governments 
to place digital filters on information 
allowed to pass through borders.

 The geography of  
 the internet 
The internet is a patchwork of 
physical networks. While it seems 
to operate like magic — data and 
communications traveling around the 
world at near-instantaneous speeds 
— internet traffic has to pass from 
physical network locations through 
physical lines to get to its destination.
We understand the real-world 
geography of countries and the routes 
across their borders very well, but we 
don’t have a full understanding of the 
routes data can take between the 
roughly 60,000 networks that make 
up the internet — or the potential for 
and practice of government-placed 
controls when that traffic crosses 
national borders.
Any network node internet traffic 
passes through when it enters or exits 

a country’s internal networks is called 
a chokepoint. These can have big 
implications for internet freedom  
and cybersecurity.
The number of potential network 
chokepoints in a country reflects how 
easily a government could tamper with 
internet traffic either for cybersecurity 
or for repressing the freedom of 
communication for a country’s citizens.
Stephanie Forrest’s research team 
is working with University of New 
Mexico Professor Jedidiah R. Crandall 
and University of California, Riverside 
Professor Michalis Faloutsos to 
develop tools and models to determine 
the topography of the global internet 
and countries’ chokepoint potential.
In a $1.4 million National Science 
Foundation-funded project led 
by Crandall to measure internet 
chokepoints, Forrest, a computer 
science professor jointly appointed 

Censorship and

Stephanie Forrest, a professor of computer science and 
jointly appointed with The Biodesign Institute, studies the 
potential of censorship and surveillance as internet traffic 
crosses national borders.

                         
chokepoints
 Protecting the free flow of information on the internet 
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in the Biodesign Institute, is helping 
policymakers, cybersecurity researchers 
and free speech advocates address 
issues related to internet freedom and 
security by providing accurate data  
and analyses of chokepoints.

 Wild West to “1984” 
The internet began as a borderless, 
global interconnected web of networks, 
but it has increasingly become divided 
along national boundaries as the 
internet is wielded as an instrument of 
power and control by governments, and 
as a vector of attack on our increasingly 
connected world of the internet of things 
and autonomous applications.
“We are interested in measuring the 
extent to which the internet is evolving 
to reflect national boundaries, with 
relatively few border network nodes  
and lots of internal network nodes,”  
Forrest says.
While many countries are known to  
be restrictive about what information is 
allowed to pass through their networks, 
we lack a worldwide view of how the 
internet’s network structure is changing 
over time, especially in ways that enable 
censorship and surveillance. 
For certain network nodes, data known 
as routing tables are publicly available, 
showing how certain nodes talk to 

certain other nodes. With enough data 
and by using simulation methods, 
researchers can infer a wider structure  
of how internet traffic is routed. But 
there are still gaps.
In another aspect of the NSF project, 
Principal Investigator Crandall is 
developing side channel methods for 
inferring which IP addresses can talk to 
certain other IP addresses when data 
about the nodes is not publicly available.
“No one else has collected data at 
this scale,” Forrest says. “China isn’t 
necessarily going to let us install 
programs to measure traffic and 
connectivity, so how do you measure 
what’s going on inside of China [and 
other places] where information is 
censored? It’s a technical trick to figure 
out a method that will let you understand 
what’s going on inside the country from 
the outside.”
Once Forrest’s team has data to fill 
in a more complete map of network 
nodes, they need the tools to map out 
international network structures and 
potential chokepoints.
“There’s an additional step of simulating 
where internet traffic will actually 
go [through the possible paths of 
network nodes], and we’ve created a 
large (1 terabyte) data set to enable 
this simulation. We use this dataset to 
quantify the chokepoint potential of any 
country,” Forrest says.

Forrest has studied the past decade’s 
shifting potential for chokepoints  
among countries with more and less 
“free” internet network architectures to 
those that are more restrictive, ranging 
from the U.S., France, Germany and the 
United Kingdom to China, Turkey, Egypt 
and Russia.
The calculated chokepoint potential  
over time correlates with countries’ 
Freedom of the Net scores — the  
extent to which governments restrict 
citizens’ rights online — and other 
independent measures of a country’s 
level of freedoms.
Models of chokepoint potential  
per country could also change over 
time correlating with events that cause 
countries to change their stance on  
how open the internet should be.

 
 A foundation for  
 data-driven  
 cybersecurity policy 
Seeing the chokepoint potential  
trends over time can provide clues  
for how countries may be implementing 
censorship, or how information is  
being intercepted and where. This  
helps internet freedom advocates  
create tools to help journalists avoid 
freedom of the press restrictions.
These models can potentially help 
policymakers make better decisions and 
understand trends in particular countries. 
When she worked on cyberpolicy at the 
U.S. Department of State, Forrest says 
studies like these would have been 
invaluable in preparing for international 
negotiations related to cyberpolicy.
“Our job is to develop methods for 
collecting the data, then collect the 
data and present it in a way that is 
even-handed and accessible to policy-
makers,” says Forrest.
Currently, there’s little reliable data  
to assess whether a cybersecurity policy 
decision is likely to have its intended 
effect, or to see if others are following 
international cybersecurity agreements.
“When a tax bill comes along, 
economists have models in place  
they can run and projections they  
can make about likely impacts of 
specific proposals,” Forrest says. “We 
have very little ability to do that for 
cybersecurity, and we need large-scale 
data and models to do so.”
By the time the NSF project ends in 
2020, Forrest’s team will make their data 
sets and analysis tools publicly available 
for anyone to use. n
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 Better together 
After nearly two and a half years of  
work, doctoral student Chaitanya Kale 
accepted an award from The Minerals, 
Metals & Materials Society for his 
study on impact loading behavior of a 
lightweight magnesium alloy. Researchers 
believe this alloy has the potential to 
replace aluminum and steel in automotive 
and aeronautical applications and  
reduce fuel consumption due to lighter 
vehicle weights. Photo courtesy of 
Chaitanya Kale nEn
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 All that glitters 
Eileen Naski completed her bachelor’s degree in fall 2018 via the online  
delivery of the Fulton Schools’ electrical engineering program from her home  
in Houston, Texas, while continuing to work a full-time job with DCP Midstream, 
a Fortune 500 company. “So even though I had 10 years of industry 
experience, this degree is still worth its weight in gold. ASU made 
me smarter and in the long term that is going to mean more  
money-making potential, and it’s going to open doors to doing a  
lot of great things.” Photo courtesy of Samantha Rose Photography n

 The right stuff 
Calli Campbell, a doctoral student 
studying materials science and 
engineering, won the Outstanding 
Student MBE Award for her oral 
presentation at the 20th International 
Conference on Molecular Beam 
Epitaxy in Shanghai, China. Out 
of 135 student presentations, 
Campbell earned one of the two 
Outstanding Student awards for 
the high quality of her research 
and presentation. n 

 Robotic dog guides team to first place 
A Fulton Schools team was awarded first prize at the 2018 Intel Cup in 
Shanghai, China, for their robotic guide dog prototype, meant to someday be 
used by individuals who are visually impaired. A 16- to 18-month-old puppy 
will go through four to six months of training before it can become a guide 
dog. The team hopes their robotic version will eliminate that training time and 
drastically reduce the overall cost. Photo courtesy of Yinong Chen n

 Triple play 
John Cava graduated in 2018 with  
not one or two, but three degrees, one 
of which was in computer science.  
Cava’s success is a reminder  
of the power of inclusion. The 
California native was not accepted by 
any other university, but was able to 
thrive at ASU, epitomizing the charter: 
“ASU is a comprehensive public 
research university, measured not 
by whom it excludes, but by whom it 
includes and how they succeed…” n

 Engaging with the world  
Gabrielle Mills a biomedical engineering 
senior, has been chosen as one of 34 
American students to win the sought 
after Gates Scholarship. She will have 
her postgraduate study and research 
fully funded at Cambridge University 
in the UK. Mills is the fourth Gates 
Cambridge Scholar from ASU in 
the past five years. n
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 AI on aisle 5 
ASU students and alumni from the Fulton Schools have been instrumental 
in developing cutting-edge AI technology for AdviNOW Medical, a  
Phoenix metro area medtech startup. Tarek Saleh, AdviNOW Medical’s 
Product Director and computer science alumnus, demonstrates the 
artificial-intelligence-enabled Akos Med Clinic, which guides patients to 
enter their vitals and record symptoms, then generates a diagnosis and 
treatment plan to discuss in person with a health care professional. “The 
more I can help students,” Saleh says, “I’m also helping the company. It’s  
a two-way benefit.” n

 Innovation comes home 
Jessica Barnett (left), a graphic 
information technology senior in the 
Fulton Schools, and Steven Weiner 
(right), a doctoral student in the School 
for the Future of Innovation in Society, 
completed an intensive six-week  
training program through Stanford 
University’s Hasso Plattner Institute 
of Design to become University 
Innovation Fellows. They will 
help other ASU students develop 
entrepreneurial mindsets, build 
confidence in their creativity and address 
global challenges. ASU is among 96 
higher education institutions in 16 
countries with students claiming the  
title of University Innovation Fellow. n

 It takes a village 
Evvan Morton, a sustainable engineering doctoral student, acts locally 
and thinks globally. Morton (bottom front left) worked with a team of 
engineering teachers, researchers and students from the University 
of Virginia, the University of North Carolina at Charlotte and Clemson 
University to introduce renewable energy technology and 
environmental protection practices to Sittee River, a remote village 
in Belize. Morton’s dream career is to be a decision maker in matters that 
help turn the world toward an environmentally sustainable future. Photo 
courtesy of Evvan Morton and Shakira Hobbs, located on the far right,  
an engineering research associate at the University of Virginia n

 Helping Hawking speak 
Michael Deisher (far left) described 
collaborating with Stephen Hawking 
and fellow experts in his field as “the 
experience of a career.” The electrical 
engineering alumnus led an Intel-
sponsored team that developed speech 
synthesizer software as part of the 
computer system that the renowned 
physicist used to communicate. n 

 Life in the fast lane 
NeoLight won a 2018 AZBio Fast 
Lane Award for their success moving 
from the initial development stage to 
commercialization. Cofounded by a 
team of ASU students, NeoLight’s 
mission is to improve prior treatments 
used to treat neonatal jaundice, which 
occurs in about half of all newborns 
and causes an excess of yellow 
pigment of red blood cells that is toxic 
to brain cells. Their phototherapy device 
uses cost-effective LED lights and 
speeds up treatment and eliminates 
side effects such as dehydration, skin 
irritation and erythema. n

S
tudents and alum

ni
 Making waves 
Team Desert WAVE is a 10 member 
all-female team of engineering 
students who will compete in the 2019 
RoboSub competition where robots 
from 20 international collegiate teams 
will compete in a 16-foot deep testing 
pool that mimics being out in the open 
ocean. To date, Desert WAVE is 
only the second-ever all-female 
team to enter the competition. n
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“Technics and 
Civilization” by  
Lewis Mumford
Joshua Loughman, EPICS Director and lecturer,  
says Mumford’s classic book about technology  
and society is an important read for anyone  
working in technology-related fields.

“The Man Who  
Fed the World”  
by Leon Hesser 
Rebecca Muenich, assistant professor of civil, 
environmental and sustainable engineering,  
recommends this biography of Nobel Peace  
Prize winner Norman Borlaug to demonstrate  
how dedication to science and humanitarian  
efforts can change people’s lives. 

“Outliers: The Story 
of Success” by 
Malcolm Gladwell  
Samuel Ariaratnam, professor and construction 
engineering program chair, thinks readers can  
gain perspective by learning how factors like 
upbringing, birthplace and birth date can help 
explain why some people seem to excel more  
than others.

“Applied Minds: How 
Engineers Think”  
by Guru Madhavan  
This recommendation by Tirupalavanam Ganesh, 
assistant dean of Engineering Education and  
associate research professor, will show engineering 
students how their chosen profession is one of heroes, 
and why the engineering mindset is a superpower. 

“The Fifth Discipline: 
The Art & Practice of 
Learning Organization” 
by Peter M. Senge 
Sandeep Gupta, director of the School of Computing, 
Informatics, and Decision Systems Engineering, offers  
this recommendation for students transitioning from  
working independently to the team environments  
common in many workplaces. 

Essential reading
 Need inspiration? Encouragement? A compelling story to engage your heart and mind? 
Fulton Schools faculty and staff members recommend these reads to offer insights, inspiration and delight to  
the ever-curious minds of aspiring engineers and anyone eager to learn something new.
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convergence (kən-'vər-jən(t)s) n. 1. the act of converging and especially moving 
toward union or uniformity // the Fulton Schools of Engineering student experience marked by a strong curricular 
foundation and programs and opportunities to apply learning outside the classroom 2. the merging of distinct 
technologies, industries or devices into a unified whole // the research partnerships between the Fulton Schools 
of Engineering and government, industry and other academic institutions 3. a location where airflows or ocean 
currents meet, characteristically marked by upwelling (of air) or downwelling (of water) // the transdisciplinary  
nature of expertise at the Fulton Schools of Engineering that exemplifies collaboration and innovation
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Opportunity engineered by you
First-generation students. Underrepresented students. It takes all voices and 
fresh perspectives to design and build the future we need. 
When you give to engineering at ASU, you support a diverse and inclusive 
community. We don’t always see our generous donors, but you’re 
always in the picture.

PO Box 879309 Tempe AZ 85287-9309

engineering.asu.edu

Together our potential is limitless 
GiveTo.ASU.edu/engineering


