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I want to address two questions: 

 What does it mean to be a leading and societally-relevant 

university in an increasingly globalized world? 

 What does it mean to be a broadly educated person in the 

21st century? 



Two Major Themes  

 The unique role of engineering as a linking discipline 

 to the world of science 

 to the world of technology and society & 

 as a source of innovation/economy 

 Engineering education as a “Liberal Art” 
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FINALLY,  

A SCHOOL OF 

ENGINEERING AT 

HARVARD 

 

 

 V. Narayanamurti, Founding Dean 



1847 



2007 On that December afternoon, the 

professors gathered, as usual, at 

the Faculty Room, a spacious 

chamber in University Hall with 

sea-green and tan walls, lush 

Oriental carpets, leather-topped 

tables and chairs, five crystal 

chandeliers, and tall arched 

windows overlooking Harvard 

Yard. Dozens of oil paintings 

and marble busts of Harvard's 

past presidents and other 

luminaries--William James, 

Henry Wadsworth Longfellow, 

and Jean Louis Rodolphe 

Agassiz, to name a few--add to 

the aura of gravitas and 

tradition. 

IEEE Spectrum, April 2008 



Recent “Ivy” League Schools of Engineering 

• Harvard, 2007 

• Yale, 2008 

• Brown, 2010 

____________________________ 

 

“Ivy” Engineer 



ENGINEERING AS A 

LINKING 

DISCIPLINE 



“Science is about what is  

& 

Engineering is about what 

will be” 



Nuclear Magnetic Resonance (NMR), the scientific foundation for MRI, 

was pioneered by Bloembergen, Purcell, and Pound at Harvard.  

Purcell won the 1952 Nobel Prize in Physics for this discovery. 
 

The 2003 Nobel Prize in Medicine was awarded to Lauterbur and 

Mansfield for work leading to the development of modern MRI imaging. 

“Perhaps the last century’s 

greatest advance in diagnosis,  

MRI, is the product of atomic, 

nuclear and high-energy physics, 

quantum chemistry, computer 

science, cryogenics, solid state 

physics, and applied medicine.” 

 
Dr. Harold Varmus, former NIH Director 

and Nobel Laureate 

Engineering meets human needs 



Engineering underpins discovery 
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August 11, 2009 

The engineer, 

Stephen R. 

Quake, says the 

low cost “will 

democratize 

access to the 

fruits of the 

genome 

revolution” by 

enabling many 

labs and hospitals 

to decode whole 

human genomes. 
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“Past economic studies 

have estimated as much 

as 85% of measured 

growth in US income per 

capita is due to 

technological change.” 
 

Rising Above The Gathering 

Storm: Energizing and 

Employing America for a 

Brighter Economic Future 

(2005) 

Engineering underpins the economy 



“I’m not saying that every politician 

needs to be an engineer, but it 

would be helpful if they had a 

basic understanding of the forces 

that are flattening the world.”  

 
Thomas L. Friedman 

The World Is Flat (2005) 

 



Engineering School at Harvard 

 Graduate Education and Research which bridge the 

basic-applied dichotomy; no departments. 

 Undergraduate education where engineering is 

part of the “liberal arts”. 

 



The Renaissance Engineer and  

Liberal Arts Education in the 21st Century   



PrincetonUniversity 

Liberal Arts Education 

College or university curriculum aimed at imparting general knowledge and 
developing general intellectual capacities in contrast to a professional, 
vocational, or technical curriculum. In the medieval European university 
the seven liberal arts were grammar, rhetoric, and logic (the trivium) and 
geometry, arithmetic, music, and astronomy (the quadrivium). In modern 
colleges and universities the liberal arts include the study of literature, 
languages, philosophy, history, mathematics, and science as the basis of a 
general, or liberal, education. Sometimes the liberal-arts curriculum is 
described as comprehending study of three main branches of knowledge: 
the humanities (literature, language, philosophy, the fine arts, and 
history), the physical and biological sciences and mathematics, and the 
social sciences. 

Source: Encyclopedia Britannica 



Educating Engineers For The 21st Century 

 

 Technical depth in a particular field 

 Creativity and innovation 

 Entrepreneurial outlook 

 Communication skills 

 Ability to work well as a member of diverse team 

 Global knowledge and experience 

 Commitment to life-long learning 

What are the critical skills our students need? 



Renaissance Engineers 

We want to educate engineers not only 
in how things work but also on how the 

world works! 



Undergraduate education 

 

We created a new course: “Introduction 

to Technology and Society” 

 

- enhance technological literacy among 

the broad undergraduate population 

 

-Show societal connection 

 

-“Physics for Presidents” 

 
  



Introduction to  

Technology and Society  

SPU24 

 
Lecture 1 

Engineering & Societal Grand 
Challenges 

Prof. Venkatesh “Venky” Narayanamurti 
Monday January 23, 2012 

2:40-4pm 
Maxwell Dworkin G125 



Engineering Grand Challenges 
See the NAE website. 

 
 

 

Energy 
Environment 

Global Warming 
Sustainability 

Improve Medicine and 
Healthcare Delivery 

Reducing Vulnerability to 
Human and Natural Threats 

Expand and Enhance 
Human Capability 

And Joy 



Course has four modules   

• Energy and Environment 
 

• Gravity, Light & National Security 
 

• Communication and Information 
 

• Emerging Technologies In Society 
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Creating Engineering Innovators 

Definitions: 
 
Creativity 

• Process of having original ideas and insights 
 

Inventiveness 
• Process of having original ideas and insights that have value 

 
Innovation  

• Process of having original ideas and insights that have value, 
   then implementing them so they touch many lives and make 
   a positive difference in the world 

Engineering Innovators:  
Creative engineers who think and act as entrepreneurs 



The Idea Translation Lab at 

Harvard 

• Professor David A Edwards 
• Gordon McKay Professor of the Practice of Biomedical Engineering 

• Wyss Core Member 

• Founder, Le Laboratoire, Paris. The Laboratory, Harvard 

 
• Hugo Van Vuuren (SEAS Fellow) 

• Harvard ’07 



The Laboratory 
 

3 Year Experiment 

 

Idea Catalyst 

 

Break Down Barriers 

 

 

 

Northwest Building 
 

Idea and Exhibition Space 

 

Affiliated Courses 

 

Public Dialogue and Learning  

 

 

 

Get Involved 

 

Annual Exhibitions 

 

Monthly Idea Nights 

 

Student Creativity Space 

 

 

 

Collaborators 

 
 

 

 

 

A.R.T   

FAS   

GSD   

HIGH 

ITL 

Provost SEAS  

Wyss 
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Computer Science 50 

Professor David Malan 











Beyond The Curriculum 

Chuck Vest (NAE): “Making universities and engineering schools  

exciting, creative, adventurous, rigorous, demanding, and  

empowering milieus is more important than specifying  

curricular details”  

 

Attitudes and Behaviors 

• “Can Do”  

• Teamwork  

• Core Values and Ethics 

 

Motivations 

• An insatiable appetite for learning and innovation 

• “Rage to ‘master’ ”  

• adaptive, independent, life-long learners  

• Passion to Make a Positive Difference in the World  

 

Richard Miller, Olin College: 

Engineering Education in the 21st Century 

NSF workshop, June 2009 



NAE Grand Challenge Scholars Program 

Summit on the NAE Grand Challenges   

(Duke University, March 2009)  

 

 

 

• Prepare engineers to lead in the multidisciplinary Grand Challenges 

 

• Engineering BS graduates who complete the following: 

• Research or design project on a Grand Challenge 

• Substantial multidisciplinary project involving social sciences 

• Study abroad or substantial global experience 

• Entrepreneurship project or research 

• Project in service learning receive recognition from their university  

and the NAE as a Grand Challenge Scholar 

 

• Open to all universities 

• Further information at www.grandchallengescholars.org 

 

 
Richard Miller, Olin College: 

Engineering Education in the 21st Century 

NSF workshop, June 2009 

http://www.duke.edu/
http://viterbi.usc.edu/


PrincetonUniversity 

Summary 

• Engineering Students benefit in a liberal arts setting 
– Increases their breadth of analysis and synthesis 

– But we need to do more 

• Increase societal context in engineering courses that reflect emerging 
societal challenges 

• Technology component a critical part of any liberal arts 
education 
– But we aren’t there yet 

– Several changes needed in many parts of the university 

• Engineering education 

• Cultural change with AB students and faculty 

 

 Sharad Malik, Princeton University: 

Engineering Education  in the 21st 

Century NSF workshop, June 2009 


