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1. Why education must change 





The Pale Blue Dot  

Å NASA, 1990 ð Voyager 1 
 
Å 3.8 billion miles (41 AU)  
 
Å Carl Sagan ð address at  
     Cornell University,  Oct 13, 1994  

http://thundafunda.com/33/travel-world-pictures/download/City Lights, The Blue Marble.jpg
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Looking Back to the 20th Century: 

http://www.amazon.com/gp/product/images/0309089085/ref=dp_image_0?ie=UTF8&n=283155&s=books


NAE Grand Challenges for the 21st Century 
 

Security, Sustainability, Health, Joy of Living 



Challenges of the 21st Century: 

 

ÅComplexity 

Å Transcend time zones,  

 political boundaries,  

 disciplinary boundaries 

ÅRequire systems thinking and 

 unprecedented cooperation 

Examples:  acid rain, traffic in Stockholm 



2.  What changes are needed  

in education? 



Education must meet basic needs 

in every generation 
 

ÅTo be the most important person to someone else 

Å Increase in single parent families 

 

ÅTo make sense of your surroundings 

ÅDecline in STEM competence 

 

ÅTo manage the grand challenges of your age 

ÅComplexity is overwhelming: ñcanôt doò 

 

ÅTo make a positive difference in the world 

ÅDecline in common values and empathy 



Conclusions: 

 

Å Technological innovation is  

 our best hope 

ÅPerhaps now creativity is  

 as important as knowledge 

Å We need more engineering 

 innovators for the 21st century 



BUT, 

 

Our traditional approach to 

higher education may be preventing 

us from producing innovators!  



K-12 Educat ion 

Engineering 

 and Science 
Business and 

Economics 

Psychology, Arts, 
Humanities, etc.  
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INNOVATION  



Creativity & Cognition 

YOUTUBE: 

Sir Ken Robinson  

(TED 2006) 

P P 

P 

http://www.normandoidge.com/normandoidge/MAIN_files/Brain That Changes Itself.pdf
http://search.barnesandnoble.com/The-Brain-That-Changes-Itself/Norman-Doidge/e/9780143113102/?itm=1
http://search.barnesandnoble.com/booksearch/imageviewer.asp?ean=9780452288522


Creativity & Cognition 

P 
 



Å All people have at least 7 òintelligencesó 

Å Linguistic  

Å Logical/mathematical  

Å Spatial  

Å Bodily-kinesthetic  

Å Musical 

Å Interpersonal  

Å Intrapersonal  

 

Academic Intelligence (IQ, SAT, etc.)  

Artistic Intelligence  

Persuasion, Management 

Multiple Intelligences: Howard Gardner, Frames of Mind (1983) 



A New Culture of Learning 

Traditional  New 

 

Knowledge Transfer Construct Knowledge 

 

ñCanôt Doò  ñCan Doò 

 

Follow Orders  Follow Your Passions 

 

Learn in Class  Learn 24 x 7 

 

Learn Alone  Learn in Teams 

 

Problem-based  Design-based 

 

 

  

Pedagogy like 
Graduate School  

ñFor most of the twentieth century our educational system has been built  
on the assumption that teaching is necessary for learning to occur.ó 



What We Teach vs. What They Need to Know 

Å Engineering alumni report that engineering science is not as useful in 

   their careers as design, communication, teamwork, and entrepreneurial 

   thinking (Kristen Wolfe, ñUnderstanding the Careers of the Alumni of  

   the MIT Mechanical Engineering Department,ò SB Thesis, June, 2004, 

   MIT (supervised by Prof. Warren Seering)). 

 

Å  Prof. Woodie Flowers, ñMan Who Waits for Roast Duck to Fly Into Mouth 

   Must Wait a Very Long Time,ò Engineer of the Future 2.0, Olin College, 

   April 1, 2009. 

 

 YouTube:  Prof. Woodie Flowers on Education Reform 



Understanding the Careers of  

the Alumni of the MIT Mechanical 

Engineering Department 

Kristen Wolfe 

June, 2004 

S.B. Thesis 

Prof. Warren Seering 

Taken from ñMan who waits for roast duck to fly into mouth must wait a very long time,ò  

Presented by Prof. Woodie Flowers, MIT, on April 1, 2009, at Engineer of the Future 2.0, 

Olin College, Needham, MA. (Used with permission; video available on WWW) 



676 e-mail requests 

308 completed the survey 

46% response rate 

MIT 

ME Graduates 

1992 - 1996 

survey 
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underlying sciences 

mechanics of solids 

mechanical behavior of materials 

systems dynamics and control 

dynamics 

fluid mechanics 

thermodynamics 

heat transfer 

engineering design process 

manufacturing 

underlying mathematics 

ME  

core 

(Note: Analysis and 

 Reductionist Thinking) 



engineering reasoning and problem solving 

experimentation and knowledge discovery 

system thinking 

personal skills and attributes 

professional skills and attitudes 

independent thinking 

teamwork 

communications 

professional  

skills 

(Note: Synthesis and 

 Integrative Thinking) 



external and societal context 

enterprise and business context 

market context 

developing an idea 

designing 

testing 

how 
and 

why 

(Note: Entrepreneurial 

 Thought and Action) 


