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Announcements 
 … 
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Sorting a topic by author 
 From search results  analyze results 
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Citation maps 
 Click “create citation map” on the full record page for a paper 
 http://images.webofknowledge.com/WOK45/help/WOS/h_citation_map.html#CM_layout 

http://images.webofknowledge.com/WOK45/help/WOS/h_citation_map.html�
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Other lit search things 
 Searches with multiple keywords 
 ts = syngas and ts = (meth* or ch4) 

 Finding an author at an institution 
 au = smith j and og = univ mich 

 Querying impact factors via Journal Citation Reports (web of 
knowledge  select a database) 
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Evaluating scientists 
 We saw ResearcherID and Google Scholar to index times cited 
 Other metrics: journal ranking, funding, etc … how are they 

connected? 
 See http://www.scival.com/experts      

http://www.scival.com/experts�
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Today’s topics 
 Choosing a research problem: the process and why it’s very 

very very very important 
 Perspectives on creativity, invention, and innovation 
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“A successful person [researcher] isn’t necessarily better than 
her less successful peers at solving problems, her pattern-
recognition facilities have just learned what problems are worth 
solving” 

    -Ray Kurzweil 
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Why is problem choice so important? 
 Once you choose a problem you spend lots of time working on 

your choice! 
 If you are personally interested in your problem, it will be 

easier to overcome the rough patches (failures). 
 If you have a good perspective on your field (both forest AND 

trees), your choice will be more robust to disturbances that 
happen as your work progresses. 
 

There are multiple voices… [Alon] 
 “one is a loud voice of the interests of those around us, in 

conferences, department, etc… the other says ‘this is 
interesting to me’ ” 
 “when one can achieve self-expression in science, work 

becomes revitalizing, and laden with personal meaning” 
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Factors to consider when choosing a problem 
 Feasibility: “whether a problem is hard or easy, in units such as 

the expected time to complete a project”. [Alon] 
 Problems are always harder than they “look”. 
 

 Importance: how important is the topic within the research 
community and beyond? 
 Who will care? 
 What will others do when they see your work? 
 How long will the answer be relevant and important?  (longevity) 
 

 Interest: both internal and external… 
 “distance from the known shores …the amount by which [the problem 

will] increase verifiable knowledge” [Alon] 
 do you have a passion for the topic? 
 

 Competence: why are you qualified?  Do you have an 
advantage (secret weapon)?   
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Probability 
of success 

Payoff if 
successful 

Expected value 
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Pasteur’s quadrant 

Donald E. Stokes, Pasteur's Quadrant - Basic Science and Technological Innovation, Brookings Institution 
Press, 1997. 

 Where do you fit? 
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Consider the potential impact of both the 
process and the product (results) 
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“I skate where the puck is going to be, not where it has been” 
    -Wayne Gretzky 

“The Great One” 

 

Where we are now: identifying the frontier 
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Identifying the frontier 
 New observations or findings that need explanation. 
 New opportunities provided by instruments, methods of study, 

or theoretical frameworks. 
 Converging lines of research (interdisciplinary) that combine to 

provide new opportunities. 
 Important problems identified by leaders (heroes) in the field. 

 

Does your work fit one or more of these categories? 
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“Good research is done with a shovel, not with tweezers… you 
should find an area where you can get a lot out of it fast.” 

    -Roger Needham 
Famous British computer scientist 
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George Whitesides’ perspective 
 http://pubs.acs.org/page/publish-research/episode-1.html 
 see “How do you choose your areas..” 

http://pubs.acs.org/page/publish-research/episode-1.html�
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Unique competence 
 What is it that makes you better able to address your question 

than others? 
 Don’t say… 
 “I am smarter than others.” (rarely true!) 
 “I will work longer, harder, faster.” (someone will be more efficent ) 

 

 What is your “secret weapon”? 
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Inspiration and information go hand-in-hand 
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Consider how much freedom you will have vs. 
time 

Creativity? 
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What is creativity? 
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What is creativity? 
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 Creativity is our trump card 

“The key to maintaining a socioeconomically sustainable 
world will lie in our creative ability.  Creativity is and will 
continue to be the one differentiator of the human from 
the machine.” 
  

     Prof. Jim Gimzewski, UCLA 

“A recent IBM poll of 1500 CEOs identified creativity as 
the number-one leadership competency of the future.” 
  

    Dyer, Gregersen, and Christensen 
    The Innovator’s DNA 
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Creativity can be a matter of behavior 



A.J. Hart | 30 http://tech.mit.edu/V129/N47/obamavisit.html 



A.J. Hart | 31 Dyer, Gregersen, and Christensen, The Innovator’s DNA 



A.J. Hart | 32 Dy
er

, G
re

ge
rs

en
, a

nd
 C

hr
ist

en
se

n,
 T

he
 In

no
va

to
r’

s D
N

A 



A.J. Hart | 33 

A creative process: Ideo product design 
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 What did you notice? 

“Focused chaos.” 

“Enlightened trial and error succeeds over the planning 
of the lone genius.” 

  

      

Everyone is equal. 
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List as many uses as you can for a plastic bottle 
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Creativity favors the prepared mind 

Beveridge, The Art of Scientific Investigation 
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Good ideas often come at quiet times 

Beveridge, The Art of Scientific Investigation 
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Traits/methods of creativity 
 Always ask questions 
 What? Why? Where? How? 
 
 Explain your idea to others, talk with experts 
 What do they ask about? 

 
Systematic variation 
 Consider all permutations of an idea 
 

Reversal and reciprocity 
 Start with the end goal and work backwards  
 Take your current idea and do the opposite 

Slocum. 
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Ideas are everywhere?? 

Malcolm Gladwell, “In the air” 
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Multiples 

Malcolm Gladwell, “In the air” 

http://en.wikipedia.org/wiki/List_o
f_multiple_discoveries 

http://en.wikipedia.org/wiki/List_of_multiple_discoveries�
http://en.wikipedia.org/wiki/List_of_multiple_discoveries�
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http://www.rachelleb.com/2008/09/ 

Malcolm Gladwell, “In the air” 
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If multiples are inevitable, what makes a 
genius? 

Malcolm Gladwell, “In the air” 
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What are the differences between  
creativity, invention, and innovation? 



K. Craig, Marquette University 

 Innovation happens at the intersection between 
technical and non-technical disciplines 
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The Ideo shopping cart prototype 
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 The product 

at a market in Rio de Janiero, Brazil, July 2007 
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http://www.newyorker.com/reporting/2011/11/14/111114fa_fact_gladwell�
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Conclusion: we seek wisdom 
(Beveridge calls it “scientific taste”) 

Beveridge, The Art of Scientific Investigation 
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Homework 
 Literature survey (submit via ctools, due 2pm Friday) 
 Readings for lecture 4 (on ctools) 
 2 chapters from Getting Things Done by David Allen 
 Surowiecki, “Later: what we can learn from procrastination”, 

http://www.newyorker.com/arts/critics/books/2010/10/11/1010
11crbo_books_surowiecki  

http://www.newyorker.com/arts/critics/books/2010/10/11/101011crbo_books_surowiecki�
http://www.newyorker.com/arts/critics/books/2010/10/11/101011crbo_books_surowiecki�
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