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My approach to science education is based on the belief that in order to learn, a student 
must participate actively in their education. Passively watching someone else solve problems does 
not adequately prepare a student to ask the proper questions to solve a problem themselves. 
Lectures prepare a student to approach problems thoughtfully, but much of the learning comes 
from actively doing the work. Much of this strategy is backed up by Physics Education Research 
(PER). Although the relative infancy of much of this research makes it heavily based on context, 
recently developed resources such as Physical Review Physics Education Research and 
comPADRE offer significant information to create an informed teaching plan. I will plan to 
incorporate techniques from PER into my teaching style, while recognizing that excellence in 
teaching will come only as I gain experience.  

For introductory courses, I believe that perhaps the most important thing is to keep students 
engaged, which I intend to approach in two ways. First, demonstrations are a useful tool toward 
this purpose, but they function best when they are fun; I still remember the first time I saw a feather 
fall with a bowling ball or a spinning magnetic top levitate. While an introductory class may not 
be easy to inspire, a sense of awe can have a strong effect toward student engagement while 
employing simple introductory physics ideas. In addition to demonstrations, I believe high levels 
of feedback to be a sound approach toward student involvement. To this end, I have previously 
found “clicker” questions to be particularly useful, as they provide an instructor with real-time 
responses about whether students are understanding the material. In addition, they add an 
interactive element which keeps students engaged in the lectures.  

For upper-level courses, I will expect students to become more involved in their own 
education, while continuing to emphasize feedback. Just-in-time teaching (JiTT) [Gavrin] is a 
method of assessing students’ understanding of a topic before a lecture, usually through online 
questionnaires in which students are quizzed about required pre-class reading. The results allow 
an instructor to tailor the lectures to the topics with which a class may be struggling. During 
graduate school I had multiple classes use a degree of JiTT and found it useful to enter a lecture 
where the instructor knew what the class collectively understood and what it did not; it also 
proactively gets the students thinking about the material before a class. In addition to JiTT, I also 
believe in the value of Peer Instruction [Smith], which introduces small-group discussions of 
conceptual questions interspersed throughout the lectures. This adds an element of interaction, and 
gets the students speaking the lingo, building arguments and, above all else, actively thinking in 
the classroom instead of just copying derivations. Upper-level classes are intended for students 
who have interest in science-related careers, and I believe that getting them actively involved in 
their education is the best way to train students at this level. 

While introductory-level labs will always have a formulaic element to them, I have found 
that my best laboratory learning experiences were in a more free-form, open-ended setting with 
the instructor only loosely advising the project. The best upper-level lab course I took consisted of 
small-group projects with little structure; as an example, I was given a scanning tunneling 
microscope and told to “try to do something interesting with it”. The instructor in this case would 



discuss and advise on the project’s oversight, but without leading the students to a predetermined 
outcome. This approach emphasized determining the capabilities and limitations of an apparatus, 
then making things and designing experiments and leading the discussions instead of following a 
cookie-cutter formula toward a known outcome. It is only through doing that a student can develop 
laboratory skills, and this is best achieved without an instruction manual. 

I am capable of teaching courses in all areas of introductory physics across the 
undergraduate and graduate level, although I would be particularly comfortable with optics, 
quantum mechanics, and electrodynamics. I can offer specialized courses in laser theory and 
design, AMOP physics, chemical physics and surface physics. 

As I find my way through my early years as a professor, I have no doubt that my teaching 
methodologies and practices will change; it is nearly unanimous among early-career instructors 
with whom I’ve spoken that nobody gets it right from the start. As I develop as a teacher I plan to 
make use of the APS New Faculty Workshop as well as biannual American Association of Physics 
Teachers Meetings, which come highly recommended to me. However, the aspect of teaching of 
which I am most certain is that an enthusiastic teacher is always better than someone just going 
through the motions. Not every student will have a passion for science, but they should at least be 
able to see that I do. I have always enjoyed the teaching that I’ve done in the past, and I look 
forward to making it a larger part of my work moving forward as a professor. 
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Attached below are reviews and comments from students, included as an example of capability 
and potential for teaching excellence. The first page is an example of the review sheet, and the 
subsequent pages are responses to this review. 
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