EDUCATING ENGINEERS TO MEET

THE GRAND CHALLENGES

U.S. Engineering School Deans’ Response to President Obama
on Educating Engineers to Meet the Grand Challenges

March 2015

Responding to the Presidential call for our nation to lead the way in addressing 21-century Grand Challenges,
we, the undersigned deans of engineering schools across the United States, commit to educate a new generation
of engineers expressly equipped to meet societal challenges identified through national initiatives including

the White House Strategy for American Innovation, the National Academy of Engineering Grand Challenges
for Engineering, and the United Nations Millennium Development Goals. These challenges include complex
yet vital aspirations such as reverse-engineering the brain, making solar energy cost-competitive with coal,
engineering better medicines, providing access to clean water for nearly a billion people who lack it, ending
extreme poverty and hunger, securing cyberspace, and advancing personalized learning tools that deliver better
education to more individuals.

We affirm the importance of such aims as a reflection of our core values, as a source of inspiration for drawing a
generation to the call of improving the human condition, as a driver for our national and world economies, and
as essential to U.S. and global security, sustainability, health, and joy of living in the decades ahead.

We further note that achieving these Grand Challenges requires technology and engineering, but that none
can be solved by engineering alone. Hence, there is a crucial need for a new educational model that builds
upon essential engineering fundamentals to develop students’ broader understanding of behavior, policy,
entrepreneurship, and global perspective; one that kindles the passion necessary to take on challenges at
humanity’s grandest scale.

Recognizing the urgency to prepare engineering students with the skillset and mindset to meet Grand
Challenges over the course of their careers, the undersigned colleges/universities commit to establishing at each
of our institutions a program that integrates the following key elements:

o A creative learning experience connected to the Grand Challenges such as research or design projects

o Authentic experiential learning with clients and mentors that includes interdisciplinary experience in
fields such as public policy, business, law, medicine, ethics, and communications

o Entrepreneurship and innovation experience such as the start-up of a new venture, dissemination of
technology, or coursework in entrepreneurship

o Global and cross-cultural perspectives gained through experiences that promote involvement with
globally complex issues in unfamiliar environments, such as a semester abroad

o Development of social consciousness through service-learning, such as problem-based community
projects that foster an appreciation of the impact of engineering and its role in serving human welfare and
the needs of society

We will ensure that students in this program have expertise in one or more of these areas and exposure or
experience in each of the others, providing opportunities for them to reflect on how such combined capabilities
can empower them to become leaders in addressing societal challenges in the U.S. and abroad.
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We also commit to development and sharing of open educational resources that will inspire and empower more
students to address Grand Challenges.

A measure of success will be the flourishing of hundreds of successful projects across the nation and globe, each
benefitting a community while ultimately leading to solutions for the Grand Challenges themselves.

Over the course of the next decade, we commit to graduating from each of our institutions a minimum of

20 students per year who are prepared with this unique combination of skills, motivation, and leadership

to address the Grand Challenges for Engineering of the 21* century. These 20,000-plus formally recognized
“Grand Challenge Engineers” will produce a “halo effect” that benefits the education of all students, engineers
and non-engineers alike, and ultimately all people. Like “the 300” of ancient Sparta, whose special training and
motivation saved a civilization, we envision the power of the 20,000 Grand Challenge Engineers to change the
course of our civilization.

Finally, in order to facilitate an exponential expansion of this revolutionary movement in higher education,
we are commiitted to sharing information with each other and the Administration about new and existing
initiatives on our campuses in order to nurture development of Grand Challenge Engineers and ultimately
address the 21* century’s Grand Challenges for Engineering.

Signed:
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Chance M. Glenn, Sr., Dean Paul C. Johnson, Dean Dennis Lee O’Neal, Dean
College of Engineering, Technology Ira A. Fulton Schools of Engineering School of Engineering and
and Physical Sciences Computer Science
ARIZONA STATE UNIVERSITY
ALABAMA AGRICULTURAL AND BAYLOR UNIVERSITY
MECHANICAL UNIVERSITY
Kenneth Lutchen, Dean Lex A. Akers, Dean Lawrence Ernest Larson, Dean
College of Engineering Caterpillar College of School of Engineering

Engineering and Technology
BOSTON UNIVERSITY BROWN UNIVERSITY

BRADLEY UNIVERSITY
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Keith W. Buffinton, Dean
College of Engineering

BUCKNELL UNIVERSITY
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James H. Garrett, Jr., Dean
College of Engineering

CARNEGIE MELLON UNIVERSITY
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Goodarz Ahmadi, Dean
Wallace H. Coulter School
of Engineering

CLARKSON UNIVERSITY

Kevin L. Moore, Dean
College of Engineering and
Computational Sciences

COLORADO SCHOOL OF MINES
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Ram Nunna, Dean
Lyles College of Engineering

CALIFORNIA STATE
UNIVERSITY, FRESNO
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Jeffrey L. Duerk, Dean
Case School of Engineering

CASE WESTERN RESERVE
UNIVERSITY

Anand K. Gramopadhye, Dean
College of Engineering and Science

CLEMSON UNIVERSITY

Joseph J. Helble, Dean
Thayer School of Engineering

DARTMOUTH COLLEGE
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Forouzan Golshani, Dean

College of Engineering

CALIFORNIA STATE
UNIVERSITY, LONG BEACH
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Subramania I. Sritharan, Dean
College of Science and Engineering

CENTRAL STATE UNIVERSITY
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Anette M. Karlsson, Dean
Washkewicz College of Engineering

CLEVELAND STATE UNIVERSITY
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Joseph Blake Hughes, Dean
College of Engineering

DREXEL UNIVERSITY
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Thomas C. Katsouleas
Vinik Dean of Engineering
Pratt School of Engineering

DUKE UNIVERSITY

Robert E Harder, Dean
College of Engineering

GEORGE FOX UNIVERSITY

Lorraine N. Fleming, Fiterim Dean
College of Engineering, Architecture
and Computer Sciences

HOWARD UNIVERSITY

Robert Kolvoord, Dean
College of Integrated Science
and Engineering

JAMES MADISON UNIVERSITY

Richard A. Behr

Richard A. Behr, Dean
U.A. Whitaker College of Engineering

FLORIDA GULF COAST
UNIVERSITY
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Kenneth S. Ball, Dean
Volgenau School of Engineering

GEORGE MASON UNIVERSITY
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7 Natacha DePaola
Carol and Ed Kaplan Armour
College Dean of Engineering
Armour College of Engineering

ILLINOIS INSTITUTE
OF TECHNOLOGY
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Hisham Hegab, Dean
College of Engineering and Science

LOUISIANA TECH UNIVERSITY

Amir Mirmiran

Amir Mirmiran, Dean
College of Engineering and Computing

FLORIDA INTERNATIONAL
UNIVERSITY
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Gary Stephen May, Dean
College of Engineering

GEORGIA INSTITUTE
OF TECHNOLOGY

Richard A. Al6, Dean
College of Science, Engineering
and Technology

JACKSON STATE UNIVERSITY

Richard Plumb

Richard Plumb, Dean
Frank R. Seaver College of
Science and Engineering

LOYOLA MARYMOUNT
UNIVERSITY
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Mary G. Noonan, Dean
School of Science and Engineering

MERRIMACK COLLEGE

Privon Yyt

Brian F. Martensen, Interim Dean
College of Science, Engineering,
and Technology

MINNESOTA STATE
UNIVERSITY, MANKATO
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Louis A. Martin-Vega, Dean
College of Engineering

NORTH CAROLINA
STATE UNIVERSITY

Promod Vohra, Dean
College of Engineering and
Engineering Technology

NORTHERN ILLINOIS UNIVERSITY

Marek DollarrDean

College of Engineering and Computing

MIAMI UNIVERSITY
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Nada Marie Anid, Dean
School of Engineering and
Computing Sciences

NEW YORK INSTITUTE
OF TECHNOLOGY
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Gary R. Smith, Dean
College of Engineering

NORTH DAKOTA STATE
UNIVERSITY

GJLM;&%/

Paul J. Tikalsky, Dean
College of Engineering,
Architecture and Technology

OKLAHOMA STATE UNIVERSITY
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Wayne D. Pennington, Dean
College of Engineering

MICHIGAN TECHNOLOGICAL
UNIVERSITY
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Robin N. Coger, Dean
College of Engineering

NORTH CAROLINA
AGRICULTURAL & TECHNICAL
STATE UNIVERSITY
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Nadine Aubry, Dean

College of Engineering

NORTHEASTERN UNIVERSITY

Oktay Baysal

Oktay Baysal, Dean
Batten College of Engineering
and Technology

OLD DOMINION UNIVERSITY
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Vincent P. Manno

Provost and Dean of Faculty

OLIN COLLEGE OF ENGINEERING

Z,QLL l—i 7%:15"\—\

Leah H. Jamieson
John A. Edwardson Dean of Engineering
College of Engineering

PURDUE UNIVERSITY
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William A. Kline
Dean of Innovation and Engagement

ROSE-HULMAN INSTITUTE
OF TECHNOLOGY

Theodosios Alexander, Dean
Parks College of Engineering,
Aviation and Technology

SAINT LOUIS UNIVERSITY
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Scott A. Ashford, Dean
College of Engineering

OREGON STATE UNIVERSITY

William and Stephanie Sick
Dean of Engineering
George R. Brown School of Engineering

RICE UNIVERSITY

Anthony Lowman, Dean
Henry M. Rowan
College of Engineering

ROWAN UNIVERSITY
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Hasan Sevim, Dean
School of Engineering

SOUTHERN ILLINOIS
UNIVERSITY EDWARDSVILLE

Kendall T. Harris

Kendall T. Harris, Dean

Roy G. Perry College of Engineering

PRAIRIE VIEW A&M UNIVERSITY
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%Ed:vin L. Thomas

Harvey J. Palmer, Dean
Kate Gleason College of Engineering

ROCHESTER INSTITUTE
OF TECHNOLOGY
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Thomas N. Farris, Dean
School of Engineering

RUTGERS, THE STATE
UNIVERSITY OF NEW JERSEY
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Marc P. Christensen, Dean
Bobby B. Lyle School of Engineering

SOUTHERN METHODIST
UNIVERSITY
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Thomas R. Currin

Thomas R. Currin, Dean
School of Engineering

SOUTHERN POLYTECHNIC
STATE UNIVERSITY
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Margaret Katherine Banks
Vice Chancellor and Dean
of Engineering
Dwight Look College of Engineering

TEXAS A&M UNIVERSITY

s

Gilda A. Barabino, Dean
Grove School of Engineering

THE CITY COLLEGE OF NEW YORK

Amr S. Elnashai
Harold and Inge Marcus
Dean of Engineering
College of Engineering

THE PENNSYLVANIA
STATE UNIVERSITY

Keyanoush Sadeghipour

Keyanoush Sadeghipour, Dean
College of Engineering

TEMPLE UNIVERSITY
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Phil Hartman, Dean
College of Science and Engineering

TEXAS CHRISTIAN UNIVERSITY
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Teresa A. Dahlberg, Dean
Albert Nerken School of Engineering

THE COOPER UNION FOR
THE ADVANCEMENT OF
SCIENCE AND ART

Al

S. Keith Hargrove, Dean
College of Engineering

TENNESSEE STATE UNIVERSITY
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Charles C. Nguyen, Dean
School of Engineering

THE CATHOLIC UNIVERSITY
OF AMERICA
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David B. Williams, Dean
College of Engineering

THE OHIO STATE UNIVERSITY
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eorge Konstantinos Haritos, Dean
College of Engineering

THE UNIVERSITY OF AKRON

Louis T. Manzione, Dean
College of Engineering,
Technology, and Architecture

THE UNIVERSITY OF HARTFORD
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Robert E. Johnson, Dean
The William States Lee
College of Engineering

THE UNIVERSITY OF NORTH
CAROLINA AT CHARLOTTE
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Nagi G. Naganathan, Dean
College of Engineering

THE UNIVERSITY OF TOLEDO
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Jeftrey B. Goldberg, Dean
College of Engineering

UNIVERSITY OF ARIZONA

Enrique J. Lavernia, Dean
College of Engineering

UNIVERSITY OF CALIFORNIA,
DAVIS
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Sharon L. Wood, Dean
Cockrell School of Engineering

THE UNIVERSITY OF
TEXAS AT AUSTIN

Nicholas J. Altiero

Nicholas J. Altiero, Dean
School of Science and Engineering

TULANE UNIVERSITY

© R. English, Dean
College of Engineering

UNIVERSITY OF ARKANSAS

Gregory Washington, Dean

The Henry Samueli School
of Engineering

UNIVERSITY OF CALIFORNIA,
IRVINE
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Richard T. Schoephoerster, Dean
College of Engineering

THE UNIVERSITY OF
TEXAS AT EL PASO

. o © Alecandsr

J. Iwan D. Alexander, Dean
School of Engineering

UNIVERSITY OF ALABAMA
AT BIRMINGHAM
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Tarek Sobh
Dean and Senior Vice President for
Graduate Studies and Research
School of Engineering

UNIVERSITY OF BRIDGEPORT

Reza Abbaschian, Dean
Bourns College of Engineering

UNIVERSITY OF CALIFORNIA,
RIVERSIDE



EDUCATING ENGINEERS TO MEET
THE GRAND CHALLENGES

Albert P. Pisano, Dean
Irwin and Joan Jacobs
School of Engineering

UNIVERSITY OF CALIFORNIA,
SAN DIEGO
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Matthew Tirrell
Pritzker Director and Dean
Institute for Molecular Engineering

UNIVERSITY OF CHICAGO

Rod C. Alferness
Richard A. Auhll Professor and Dean
College of Engineering

UNIVERSITY OF CALIFORNIA,
SANTA BARBARA
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Robert H. Davis, Dean
College of Engineering
and Applied Science

UNIVERSITY OF
COLORADO BOULDER

Michael Georgiopoulps, Dean
College of Engineerihg and
Computer Science

UNIVERSITY OF
CENTRAL FLORIDA
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Babatunde A. Ogunnaike, Dean
College of Engineering

UNIVERSITY OF DELAWARE
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Michael J. Keables, Interim Dean
Daniel Felix Ritchie School of
Engineering and Computer Science

UNIVERSITY OF DENVER

Zbigniew J. Cajkiewicz, Dean

School of Science and
Computer Engineering

UNIVERSITY OF HOUSTON-
CLEAR LAKE

Gary A. Kuleck, Dean
College of Engineering and Science

UNIVERSITY OF DETROIT MERCY

Joseph W. Tedesco, Dean
Cullen College of Engineering

UNIVERSITY OF HOUSTON
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Larry Stauffer, Dean
College of Engineering

UNIVERSITY OF IDAHO

Andreas C. Cangellaris, Dean
College of Engineering

UNIVERSITY OF ILLINOIS
AT URBANA-CHAMPAIGN
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Alec B. Scranton, Dean

Mark E. Zappi

Mark E. Zappi, Dean

College of Engineering College of Engineering

UNIVERSITY OF IOWA UNIVERSITY OF LOUISIANA

AT LAFAYETTE

ot 1 o %/éﬁér

Julia M. Ross, Dean
College of Engineering and

Joseph C. Hartman, Dean
James B. Francis College of Engineering

Information Technology
UNIVERSITY OF
UNIVERSITY OF MARYLAND, MASSACHUSETTS LOWELL

BALTIMORE COUNTY
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Alexander Cheng, Dean Samuel B. Mukasa, Dean

School of Engineering College of Engineering and

Physical Sciences
UNIVERSITY OF MISSISSIPPI

UNIVERSITY OF NEW HAMPSHIRE

B —

Hesham El-Rewini, Dean
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; Mark A. Tumeo, Dean
College of Engineering and Mines College of Computing,

Engineering and Construction
UNIVERSITY OF NORTH DAKOTA

UNIVERSITY OF NORTH FLORIDA
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Darryll J. Pines, Dean
A. James Clark School of Engineering

UNIVERSITY OF MARYLAND
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Anthony W. England, Dean
College of Engineering and
Computer Science

UNIVERSITY OF MICHIGAN-
DEARBORN
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Emir José Macari, Dean
College of Engineering

UNIVERSITY OF NEW ORLEANS

Peter K. Kilpatrick

Peter K. Kilpatrick
McCloskey Dean of Engineering
College of Engineering

UNIVERSITY OF NOTRE DAME



EDUCATING ENGINEERS TO MEET

THE GRAND CHALLENGES

ED et

Eduardo D. Glandt
Nemirovsky Family Dean
School of Engineering and
Applied Science

UNIVERSITY OF PENNSYLVANIA
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Don Weinkauf, Dlean
School of Engineering

UNIVERSITY OF ST. THOMAS

%v

Er1c W. ]o nson, Dean
College of Engineering

VALPARAISO UNIVERSITY
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Candis Claiborn, Dean
Voiland College of Engineering
and Architecture

WASHINGTON STATE UNIVERSITY
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Sharon A. Jones, Dean
Shiley School of Engineering

UNIVERSITY OF PORTLAND

Wayne T. Davis

Wayne T. Davis Endowed Dean’s Chair
College of Engineering
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UNIVERSITY OF TENNESSEE,
KNOXVILLE

Philippe M. Fauchet

Philippe M. Fauchet, Dean
School of Engineering

VANDERBILT UNIVERSITY
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Ralph S. Quatrano, Dean
School of Engineering and
Applied Science

WASHINGTON UNIVERSITY
IN ST. LOUIS
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Yannis C. Yortsos
Zohrab Kaprielian Dean of Engineering
Viterbi School of Engineering

UNIVERSITY OF SOUTHERN
CALIFORNIA
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Cristina Amon, Dean
Faculty of Applied Science
and Engineering

UNIVERSITY OF TORONTO
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Richard C. Benson, Dean
College of Engineering

VIRGINIA POLYTECHNIC
INSTITUTE AND STATE
UNIVERSITY

Farshad Fotouhin, Dean
College of Engineering

WAYNE STATE UNIVERSITY
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Richard P. Neilsqn, Dean
Naval Architecture and
Marine Engineering

WEBB INSTITUTE

Zeljko “Z” Torbica, Dean
Leonard C. Nelson College of
Engineering and Sciences

WEST VIRGINIA UNIVERSITY
INSTITUTE OF TECHNOLOGY

T. Kyle Vanderlick

T. Kyle Vanderlick, Dean

School of Engineering & Applied Science

YALE UNIVERSITY

David L. Ferro, Dean

College of Applied Science & Technology

WEBER STATE UNIVERSITY

S. Hossein Cheraghi

S. Hossein Cheraghi, Dean
College of Engineering

WESTERN NEW ENGLAND
UNIVERSITY

William G. Sturrus
Interim Dean, College of STEM
Rayen School of Engineering
and Engineering Technology

YOUNGSTOWN STATE
UNIVERSITY
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Eugene V. Cilento
Glen H. Hiner Dean
Benjamin M. Statler College of
Engineering and Mineral Resources

WEST VIRGINIA UNIVERSITY
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David Cyganski
Bernard M. Gordon Dean of
Engineering, ad interim

WORCESTER POLYTECHNIC
INSTITUTE



