Addressing the Goals
2d project in Year 3
Dr. Eric Wells (Physics) and Ryan Mello (student researcher)

Overall Goal #3:
In what ways have we explored and applied familiar and unfamiliar
enhancements of the teacher-student relationship?

From what I have been able to gather, undergraduate research in physics was not
conducted with any degree of consistency in the years immediately preceding my arrival.
This award has helped demonstrate that such research can be done here, it can involve
undergraduates in significant ways, and it can result in a high-level finished product. We
have had six undergraduate students co-author publications in Physical Review in the last

year'>*", and one of our students was the lead author on one of these publications.

The Bush Foundation’s support of Mr. Mello last summer illustrates the unique way that
research enhances the traditional student-teacher relationship. While understanding
lessons from the classroom is a necessary condition for exploring open-ended problems,
it is not, by itself, sufficient. This sort of instruction depends on a very apprentice-like
instructional model. As he describes in his report, Ryan was able to learn, over the
course of a summer, some very advanced techniques that add layers of understanding to
the standard course material. For science education, however, it is the other enhancement
that is critical: research activity means the student in exploring the unknown. Recent
graduate Nora Johnson put it this way,

“My point is you learn tons through research activities, and it gets really
exciting when you start asking questions and even textbooks don’t have
answers, and you realize that you are now exploring the unknown. This
realization is very important to an undergrad who comes to college with this
naivety that they just need to sit in class and when they graduate they will
have everything figured out, I felt I “knew” less when I received my diploma
than the first day of classes as a freshman.”
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Those of us that choose science as a vocation understand this excitement, but it is often a
real challenge to convey this excitement to students in the classroom. On the other hand,
it is relatively easy to show a student engaged in research why we do what we do. Small
liberal-arts colleges are, in many ways, ideal settings for this important apprentice like
learning to occur at the undergraduate level. If we are to become an elite institution, then
we need to recognize this and obtain the necessary resources to continue finding
opportunities for students like Mr. Mello. The Bush Foundation Grant award provided an
important demonstration of this idea.



