This piece has not appeared in print. Yet.
It was written as an Op Ed piece timed with the Commencement season.

Embracing Ignorance

At this season of the year, with Universities graduating classes and the school year coming to a close, I am moved to pause and think about how we are educating our next generation of scientists.  Where are the curious minds who will generate the discoveries that we haven’t even thought of yet?  Where are the creative minds who will imagine the next generation of questions that have to be asked even before they are answered?
I often think, watching commencement exercises, about the end of the film of  the Wizard of Oz when the now unmasked wizard is still trying to fulfill the demands of young Dorothy and her crew.  You may remember that the scarecrow wanted a brain to think great thoughts.  The wizard assures him that he has a brain, good as any other, the only thing he doesn’t have is a diploma.  Invoking a somewhat obscure authority, the defrocked wizard grants him the degree of ThD., Doctor of Thinkology, whereupon the scarecrow rattles off an impressive string of weighty facts.
But is this what an education should be supplying?  Does a pile of facts make a scientist anymore than a pile of bricks makes a house? Marie Curie, in a letter to her brother in 1894, having recently received her second graduate degree, wrote: “One never notices what has been done; one can only see what remains to be done.”  What remains to be done.  What we don’t know.  What we can’t see.  Education is, or should be, about what comes after the facts, the remaining ignorance.  So students should go ahead and celebrate all the knowledge they have accumulated, but, keep their minds on all that exciting ignorance that awaits them.
Now I use the word ignorance at least in part to be intentionally provocative.  But let’s take a moment to define the kind of ignorance we are referring to, because ignorance has many bad connotations, especially in common usage, and I don’t mean any of those.  One kind of ignorance is willful stupidity. Worse than simple stupidity, it is a callow indifference to facts or logic.  It shows itself as a stubborn devotion to uninformed opinions, disregarding contrary ideas, opinions or data.  The ignorant are unaware, unenlightened, uninformed and surprisingly often occupy elected offices.  We can all agree that none of this is good.  
But there is another, less pejorative, sense of ignorance that describes a particular condition of knowledge:  the absence of fact, understanding, insight or clarity about something. It is not an individual lack of information, but a communal gap in knowledge. This is knowledgeable ignorance, perceptive ignorance, insightful ignorance.  It leads us to frame better questions, the first step to getting better answers.  It is a crucial resource, and using it correctly may be the most important thing a person will do in her career.
Gertrude Stein on her way into life threatening surgery was asked by her lifelong companion Alice B. Toklas,” What is the answer?”  Stein responded, “What is the question?”  
Now it’s not that answers or facts are valueless, but rather that the best ones lead to new and better questions.  One needs to develop a taste for ignorance, for the unknown, for the place just past the comfort of the fact. If you like a fact too much, have too good a feeling about a discovery you’ve just made – beware.  Your brain is fooling you into thinking the job is done, when in fact its just begun.  People around you will help with this delusion – they will reward you for the discovery, pat you on the back, give you a raise or tenure.  And you should accept all of their gifts – remembering though that the real value of your new discovery is the ignorance it has unveiled, ignorance that we didn’t even know was there.  There is no greater discovery than that of a new unknown, a new thing to be mystified by, a new place to explore.  
As a scientist and an educator I run a laboratory and I teach a course with the forbidding sounding title Cellular and Molecular Neuroscience – 1. The course has a lot of facts in it.  You do have to know a lot of facts to be a scientist.  You have to know a lot to be lawyer or a doctor or an accountant or a financier too.  But knowing a lot of facts won’t make you any of those things, it will just make you a geek.  
I worry that my students learn so many facts that they may have the idea we know pretty nearly everything there is to know about the brain.  That’s certainly not true.  There is so much left to know that we don’t even know how much ignorance there is. In the inimitable words of Donald Rumsfeld there are known unknowns and unknown unknowns – things we don’t even know we don’t know.
Knowledge is commonly thought of as a huge edifice of facts, an encyclopedia of information that continues to grow at an alarming rate.  But I prefer to think of knowledge more like ripples on a pond.  As the circle of knowledge grows so does the circumference that is in touch with the surrounding ignorance.  In a kind of flip of the common way of thinking that knowledge follows ignorance, I would say rather that ignorance follows knowledge – improved ignorance to be sure. The most important thing to do with knowledge is to generate ignorance, thoughtful ignorance
The Irish poet W.B. Yeats wrote that education is not the filling of a pail, but the lighting of a fire.  Unavoidably, there is some pail filling, but at some point you have to get out the matches…
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