Student Lunch with Dr. Henry Pollack
“Scientific Uncertainty”
Sept 13, 2017
Morse 401

Attendance:  Henry Pollack, Catherine Ashcraft, Katharine Duderstadt, 
Hannah Monroe, Tyler Galpin, Jill Morang, Bianca Rodriguez-Cardona, 
Clarice Perryman, Tamara Marcus(?), Lindsey Williams, Sam Parker, Emily Perry, 
Tyler Kane, Jit Banerjee, Nate Thorpe, Natalie Kashi

Pollack - Uncertainty is not a dirty word. 

Natalie -  Might not be as confident with something that is uncertain

Nate  - Health and safety – drugs and pesticides – uncertainty – figure it out first 

Pollack - Does uncertainty yield to more research – is there less uncertainty if we do more research? 

Bianca – uncertainty increases with research. 

Pollack –does that mean uncertainty never goes away? 

Pollack – uncertainty is always with us in one way or another   How do we learn to cope with it?  By not being afraid of it!  If a good research program can focus on specific problem…can reduce uncertainty.  Often the question was too simple or one of many parallel questions that we hadn’t considered. 

Lindsey – Part of uncertainty is realizing different actors interpret and respond to uncertainty differently.   Tension between research and life…and different perceptions of uncertainty.  

Ashcraft – In your careers, how often are you encouraged to embrace uncertainty?  

Bianca – That’s what gets the proposal funded – uncertainly in preliminary data – trying to identify uncertainty 

Pollack - as long as there are questions there are uncertainties. 

Pollack  - In American culture we admire entrepreneurs.   What do we usually say? 

Tyler – They are risk takers.  

Pollack - Why risk? 

Hannah – uncertainties of whether or not an idea is going to happen 

Pollack - Entrepreneurism is admired in American culture but wouldn’t exist without uncertainty.  Pathway to very prominently admired careers and directions in life.  Have to be willing to be a risk-taker….Have to break out into untraveled research areas….This is the excitement of research.  

Pollack – Need to have a lot of balls in the air at one time…. Shouldn’t just have one hypothesis.  Falling in love with your own hypothesis blinds you to possibilities.
When thinking of research problems, it is best to initially come up with a whole area of new ideas…then start to focus on a few of them.  The wide array of options is important when you are just beginning to attack a problem.  

Natalie – likes the suggestion of multiple avenues and possibilities – that’s what makes us excited.  But there is a lot of reinventing the wheel that is surprisingly encouraged to do.  Idea of cushioning that with other questions that might be more risky.   

Ashcraft – As an advisor that is risky too… trying to make sure you can graduate.  There is a tension.  You want a Masters student to be able to graduate in 2 years. 

Jit – When do you decide when to keep the balls in the air or when to follow the path others are following?    

Pollack – don’t know which ball is going to lead to the cutting edge.  Don’t know where the cutting edge is.  But honing skills in which avenues are not productive… as skill that needs to be developed. 

Clarice – Comparison of scientists and entrepreneurs.  People writ large do not see uncertainty as creativity.  How can we as scientists revise how people see us – as masters of creativity. 

Pollack – Disagree.  Some scientists are seen as creative.  But why is science such a mystery?

Hannah – Art is seen as creative.  Science and art are at opposite ends of the spectrum.  This separation and discord lead to the perception that science is not creative. 

Pollack – Painter creates something as a new way of seeing.   Why science not praised for new visions and new ways of seeing?

Lindsey – Self-perpetuating.  Some people who view themselves as scientists see art as other.  Scientists need to embrace creativity.  

Tyler – As an engineer… scientists and engineers deal with other people’s risks.   Art is more personal.  For an entrepreneur it is your personal business.   When we design water treatment plants that let a certain amount of arsenic go through people will see it as losing some on their involuntary risk.   Broader implications for what we do. 

Clarice—Public does not have a stake in your work.  Art is more accessible.  Everyone can have an interpretation of art.  Science requires expertise to understand and participate in. 

Pollack – Science is not accessible to a lot of people.  Why is that? 
If we only communicated better….

Hannah 
Lack of accessibility and lack of education outside of scope of academia.   An uncertainty of +/- xxx makes sense to scientist but not for people outside…number and unites and the word “uncertainty.”  “I don’t understand it, so why do I need to pay attention to it?”

Pollack
Why did you go into science? 

Natalie – Scientists fit into a mold.  Not valued to be a scientist. 

Pollack -- Modern society is engulfed in successful science.  Cell phones.  Internet.  Medicines.  

Jit  -- Being from India, going into liberal arts was a difficult choice to make.  Couldn’t relate to atoms, molecules, etc. and not satisfying.   But politics and history relate more to daily life.  Opportunity to take action with real people as opposed to a natural resource.   

Clarice – What types of science are valued.   As environmental scientists we are often the bearers of bad news…doesn’t feel like it is moving us forward. Recommend changing lifestyle.   Not valued as much.   

Lindsey  – We jump to one ball when we talk about solutions.  There may be more than one solution.   Recounts whne scientists gives a great talk and then give a “you should do this one thing” conclusion.  

Pollack – SAT GRE – success is measured by answering question.  IN grad school, instead of answering the questions, we question the answers.  
Educational system discourages creativity. 
Einstein – “today’s problems will not be solved by conventional wisdom…today’s problems created conventional wisdom.”  

Hannah – North Carolina – schools do not push to go into science…just get out.   

Pollack – devaluation of science – Science fundamentally is quantitative.  Quantitative skills not everyone’s favorite in schools.  Tell some one you are a scientist and hear “oh I hated math I could never do that” 

Tyler -- Teaching math as a language works.  Teaching what to think and not how to think 

Pollack – “how to think” is questioning the answers.    “What to think” gives the answer.  Maybe there is another answer. 
Success of science in any country entirely depends on science education.  

Lindsey – You can’t be what you can’t see.   Incumbent on scientific community to engage with schools.  Students need to see science as a possible career.   

Pollack – ESEY – Every Science Every Year – “Integrated Science” – Spiraling.  
Project-based learning.   E.g., stream next to school as an avenue for teaching.
Theme semesters – climate geology physics chemistry 

Duderstadt …”Integrated Science” is actually being taught in many schools.  Greenwich Connecticut high school is a good example. 

Pollack  - Individual disciplines are only a piece of the answer – 


Emily (?) -- How do you convey to public just because science is uncertain, it doesn’t mean you should take action?

Pollack  - 1 hundred-year flood.   One chance in a hundred it will occur any year.  


Pollack  - describes World Without Ice Installation
Learn by exposing yourself to different enterprises in society 
Amazed by the avenues of thought of professors of music, theater and dance and how it conveys a message.  
 
Pollack - What do musicians do when disaster happens?  Improvise…. 

Pollack - People speak different languages.  The more languages you can put out (e.g, on climate change) the more audiences you will penetrate.  

Clarice – breeching discomfort of approaching science with anecdotes (that aren’t necessarily scientifically correct?) 



Pollack – Storytelling.   And analogies.   Very important in communicating science.  
Story of Holland MI Tulip Festival…having to move back each year as tulips bloom earlier.  Instead of advertising a “Stem Festival” they announce:  “Come see the tulips now…come to the festival next week”  - a story of how the seasons are moving.    The Arctic is alien to them.   But the tulip festival is local.   The more local the story, the better.   Data on when lakes in New Hampshire freeze – period of ice cover getting less and less… 

Another story… addressing people who say they have a hard time thinking people are changing climate,  “Climate always changes…natural factors…”  

As Geologist I know there are natural factors…. (disarming statement).  But as a scientist I ask if what works in the past will work in the future.  Then move into the analogy: were there ever forest fires before there were people?  What caused them?  (lightning – natural).   Does that mean all forest fires today are due to lightning?   9 out of 10 forest fires are due to people (arsonists, cigarettes, campfires)…natural factors overshadowed by human factors.  Same is true with climate.   

Then apply to climate – the range of impacts of volcanoes, sun, etc. are known.  Now we are moving out of range of natural variabilit .   

Today humans are biggest geological agent on planet – moving more earth than rivers do.    

Modi – prime minister of India – change plan to provide 300 million people with electricity through coal.   See Al Gore’s new movie, An Inconvenient Sequel.  
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