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I think one of the biggest challenges facing educators in the sciences is making people appreciate that science is real. It may seem like a silly statement, but I honestly believe that many people are turned away from the sciences or have a limited conceptual grasp of science because they get caught up in technical jargon and forget that science is ultimately about the real world. I think many scientists themselves become so embedded in their own disciplinary framework that they stop seeing the fundamental concepts which their work rests upon. In my own experiences, those students who do not succeed in the sciences seem to get hung up in memorizing formulas and procedures as opposed to learning concepts. I believe this is at least partially a consequence of teachers not emphasizing fundamentals because either they don’t believe students can learn this way or they themselves don’t appreciate the underlying physical concepts. I believe everyone is capable of succeeding in the sciences but some people have just put barriers in their own minds because they have been led to believe that scientists speak a language which is detached from the real world. With this perspective, I hope that I will be able to both reach out to socio-economic groups which are under represented in the sciences and communicate with the public in a meaningful way about the importance and implications of my own scientific work. I have embraced this challenge through my work as tutor/grader ( 2 semesters) in classical mechanics.


In my own experience, one of the best ways to appreciate the realness of science is through research. My own research has taught me to rethink the details of concepts I thought were trivial when I first saw them introduced in a textbook. I believe that conveying how my own research or others’ research either changed or re-emphasized the way I thought about concepts is a more valuable research tool than simply reading a traditional text book. With this in mind, I implemented informal lunch talks in which students could present their research while I was president of the Society of Physics students at Bowdoin College.  I also think that students should be given the opportunity to do research which is not just procedural but which allows them to explore the questions they think are most fundamental to science at hand. Ultimately, science is about the ability to ask meaningful questions, and of course, find ways to answer those questions. I think researchers/educators should encourage students to develop those skills very early on.


In regards to how and to what extent will my own scientific work benefit society, I think it is worth stepping away from my work periodically and asking just that question. Naturally, as a scientist, I feel that I pursue the questions which are most scientifically compelling, with little regard for whether or not answering that question has a direct benefit on society. I think that any question which is compelling to a scientist will indirectly benefit society by advancing the field; modern day discoveries in science are indirectly made possible by the scientific foundation set by those who came before. However, I feel some questions are so embedded in a scientific framework that their resolution is of little benefit to society. I consciously chose a path of study that I thought was not only scientifically intriguing but which, I believe will help to resolve or clarify some of the most pressing uncertainties of our time. Understanding the mechanisms of abrupt climate change in the past will help us to predict the probability of abrupt climate change in the future and think about the role anthropogenic forcing has in controlling the dynamics of the system. I would like to think that, if asked why my work is important, I could give a meaningful response to anyone, regardless of their background.


I believe that effectively communicating the importance and relevance of scientific research to audiences of all different backgrounds is one of the primary obligations of scientist today. I believe I have developed some skill at affective scientific communication. One of the first presentations I gave was to a group of PhDs at Woods Hole Oceanographic Institute and I remember thinking that the audience was so smart that my presentation would be transparent to them. I ended up talking over everyones head, not due to the complexity of my research but the rather due to clarity of my explanations; primarily what I assumed everyone else had thought about. Since then, I’ve given several talks to similar audiences, to undergraduates, and to public audiences and I’ve learned to emphasis conceptual points and ignore details such that everyone can get something meaningful out of the talk even if they can’t follow to the end.    
