Personal Statement: Self-Assessment Summary
Teaching & Mentoring
Philosophy

The following statements comprise a summary of important aspects of my personal teaching philosophy.

1. Have a personal relationship with as many students as possible. Learn students’ names. In all classes aside from the huge sections of Physics 105, I strive to learn all of the students’ names. Knowing their names allows me to make the lectures more interactive (calling on students individually), it allows me to more easily have a personal relationship with the students, and to foster a more comfortable learning atmosphere.

2. Encourage interaction between students as much as possible, in a variety of ways.  “Students helping other students” is of course beneficial for both the one doing the instructing and the one being instructed, as both learn from the experience. 

3. Present material in an intuitive and visual way. Use diagrams, simulations, demonstrations, etc., as appropriate. Physics concepts can be difficult to grasp and I believe it is extremely important for students to learn how to make mental pictures of various situations, to aid their understanding and develop their physics intuition.
4. Motivate the students to think and experiment on their own.  A lesson sticks much better in students’ minds if they have figured it out or seen it for themselves, rather than just having heard it from the professor’s mouth.

5. Motivate students to work as hard as reasonably possible, and lead by example. I have high expectations of my students, and expect them to work hard. I also feel strongly that if I require the students to work hard, I must set the example; the students will not be motivated to study and work hard if they see their instructor slacking off. 

6. Get feedback from students in both qualitative and quantitative ways. Use the feedback to adjust the course appropriately in response. An instructor can easily fool him- or herself into thinking that students are understanding more than they really are. Feedback from students helps maintain an accurate picture of the learning that is going on. At the end of each course, I decide specific things that have gone well, and other things that should have been done differently. Then, before teaching that class the next time around, I review my recommendations to myself and make appropriate changes to improve the course. 

Accomplishments
Classroom

I taught at the University of Wisconsin-La Crosse for four years before coming to BYU, and I have now taught classes for 2.5 years at BYU. In those 6.5 years I have taught 13 different classes—that is, 13 different “preparations”. (See my CV for specifics.) I feel like I have done extremely well in those classes, consistently motivating students to study and work hard, while receiving better-than-average student ratings. I consider having been able to stay on top of that many new classes to be a substantial accomplishment.

I take my teaching responsibilities seriously. I take pride in helping the students in my classes obtain a quality education. I spend a substantial amount of time developing syllabi, handouts, assignments, examinations, etc. Later in this binder you can see illustrative copies of such. I also take pride in improving a class at the end of the year, whether or not I will be teaching the class again in the near future; later in this binder you can see my description of steps taken to evaluate and improve teaching, again with some illustrative evidences.
While at UW-L, I was selected to be the 2006-2007 Wisconsin Teaching Fellow from our university. This was quite an honor, with only one fellow being chosen annually from each campus in the University of Wisconsin system. As part of this program I undertook a “science of teaching & learning” project to study test formats. Specifically, I studied how two styles of exams—closed-notes vs. a one-page note-sheet—affected students’ study habits, stress, learning, and retention in a sophomore/junior level physics class at UWL. (A summary of my results are available here: http://www.physics.byu.edu/faculty/colton/sotl.) That experience strengthened my resolve to put myself in the students’ place as I plan and make decisions for courses. 
I have a goal to never turn students away when they come to me for help, no matter what I’m involved with at the moment, or what pressing deadlines I may have. I consider that true Christian service, and am pleased with my accomplishment of having met that goal nearly 100%. I believe that was a prime reason why I was twice nominated for the “Most Accessible” award from the Students Advocating Potential Ability group at UW-L (2005/6 and 2006/7).

Mentoring
In addition to teaching those 13 different classes, I have been extremely active in mentoring undergraduates in research. A list of mentored students is provided later in this binder, but in summary: I had 9 undergraduate research students while at UW-L, and I have had 10 undergraduate research students so far at BYU. Each student provides his/her own strengths and weaknesses; one of the challenges has been how to integrate them into active research so that their experience is beneficial for us both. I meet with research students several times a week to check on progress and lend assistance as needed—while also striving at the same time to teach them independence; it’s a balancing act.
The students, of course, benefit through knowledge, skills, and experience that will help them get jobs and get into graduate schools. Undergraduate students are frequently co-authors on my papers and presentations, and haven given research presentations at physics conferences themselves. That is a priority with me: since 2005, I have had 12 different undergraduate co-authors on various journal articles and conference presentations. The impact this has had on students’ graduate school applications cannot be emphasized enough. I believe I have done an excellent job at integrating undergraduate students into my research, and mentoring them though the process. When I mentioned in passing at our weekly group meeting that I was preparing this binder for the faculty review process, I was touched that a couple of my undergraduate researchers immediately spoke up and volunteered (unsolicited) to provide letters of support. Those letters are included at the appropriate section later in the binder.
Goals
Classroom
I am teaching Physics 430, Computation Lab 3, for the first time this semester. In it, students solve physics problems with computer programs they write themselves. My main goal for the class is to help students increase their understanding and intuition of equations that have likely seemed very abstract in their previous classes. Another goal is to have students substantially increase their logic and programming ability, which is a skill that will serve nearly all of them well in their future careers. To accomplish those goals, I have and will continue to abide by my philosophy listed above. I now know nearly all 40 students’ names. I assign them to lab groups, and periodically rotate groups so that they meet and work with many of their peers. I encourage them to think about the computer-generated plots that are the results of the labs. Being only a one-credit class, I try not to make the students work much outside of lab, but I am very protective of the scheduled lab time, and make sure students get started promptly. (I give quizzes at the very start of lab.) As usual, I will survey the students at the end of the semester to help me make improvements for the next time I teach the class. 

I just recently received my teaching assignment for the 2010/11 academic year. I have two new classes, Physics 123 and Physics 581. (That will bring my number up to 15 different courses taught!). I will approach those classes the way I have approached all of my previous classes: I will take my teaching responsibility seriously and work hard to help students learn. I have been attending Harold Stokes’ Physics 581 lectures this semester, paying attention and taking notes as if I were a student, so that I can use what I see in his class to help me teach 581 next year. I plan to similarly attend Dallin Durfee’s Physics 123 lectures a few times this semester. 

Mentoring

I will continue to reach out to undergraduates and involve them in my research in a meaningful way. A continuing goal that I have is to help them become co-authors on research papers, and as much as possible even involve them in writing the papers. My first experience with an undergraduate as first author on one of my research papers was only marginally successful—the student unfortunately delayed the paper by four months, and did not polish the writing nearly enough for publication. The paper in final form was terrific (it is available later in this binder, the paper by Heaton, Colton, et al.), but it took a lot of anguish to get there. Hopefully I will be able to learn from that experience and help future undergrads avoid some of that student’s pitfalls.

Another goal I have is to attract a graduate student to my research group. (I have not yet had a graduate student.) Since the number of graduate students in our department is smaller than the number of faculty members and some faculty members have multiple graduate students, that is not necessarily an easy task. I have applied for grants to support graduate students, and have a current grant proposal pending.

Research
Accomplishments
My graduate training at the University of California-Berkeley was in the physics of semiconductors, with an emphasis on optical techniques. When I was considering various options for post-doctoral research, I decided I was most interested in the emerging fields of spintronics and quantum computing, so I applied for (and was granted) a competitive National Research Council/National Academies post-doctoral fellowship at the Naval Research Laboratory in Washington, D.C. There I began to focus specifically on studying properties of the electrons’ spin inside semiconductor materials through optical, and combined optical/microwave techniques. I have mainly continued that emphasis in the years since then. All told, I have had 14 peer-reviewed publications involving optical studies of semiconductors. It is an accomplishment that on all but the three of these papers, I myself was the primary author, motivator, and performer of the research.  

After my post-doc at the Naval Research Laboratory, I joined the faculty of the University of Wisconsin-La Crosse. That is a small campus in the University of Wisconsin system with about 8,000 students, having a teaching emphasis and no graduate program in physics at all. Faculty research was still encouraged, though, as was the inclusion of undergraduates in the research (as mentioned above). After deciding to continue spin-related research, I applied for, and received, several external research grants. Two of those were from the National Science Foundation: a $308,000 grant in 2004 for equipment to set up a spin-based research lab, and a $99,000 grant in 2005 for faculty summer salary and student wages. Another three grants, totally $76,000, came from the American Chemical Society Petroleum Research Fund (Type G grant), the Research Corporation (Cottrell College Science Award), and the Wisconsin Space Grant Consortium (Research Infrastructure Program). All told, I have received $482,998 in external grants. If internal grants are factored in (two MEG grants at BYU and a Faculty Research Grant at UW-L), the total amount of grant money I have received is $526,110—and I have another major NSF grant proposal pending. That is another accomplishment I can be proud of.

After I was offered and accepted the position at BYU, I arranged (unfortunately with some heated discussions) for the equipment I had purchased on the NSF equipment grant to be transferred to BYU with me. I packed up my lab at UW-L in 2007, loaded everything into a moving van, and drove the equipment myself to Provo. Since the underground lab in the Eyring Science Center was under construction, I set up temporary shop in the Benson Building. In the following year, 2008, when the underground lab construction was complete I moved the equipment into a newly renovated lab (room U130 ESC). I have therefore built/rebuilt my lab three times: once at UW-L and twice at BYU. I’m not sure if that’s an accomplishment to boast about, but it certainly has necessitated a lot of hard work!
During the time of the underground lab construction, Physics faculty member Bret Hess approached me about the possibility of combining labs, since we had some similar equipment and some similar research interests (he also studied semiconductors using optical methods). Shortly thereafter, however, Dr. Hess decided to get out of experimental research altogether, in favor of computational research, and so just bequeathed me all of his equipment. Between that inherited equipment, some additional equipment I purchased with BYU start-up funds, and the original equipment I purchased with the NSF grant, I estimate my total laboratory equipment to be worth between $500,000 and $600,000. I count setting up such a world-class research laboratory to be among my main accomplishments, particularly since a lot of the inherited equipment had not been recently used and was not fully functioning when I got it. Equipment in my research lab now includes the following (not an exhaustive list):

· Magnets: 7 T superconducting electromagnet with optical access; 1.2 T conventional electromagnet 

· Cryostats: 1.5 K cryostat integrated with the 7T superconducting magnet; 4K closed-cycle cryostat which can either be used independently or with the 1.2 T magnet

· Lasers: continuous-wave Ti:sapphire laser, tunable from 700-1000 nm; pulsed Ti:sapphire laser (home-built), with 25 fs pulses; 5 W diode-pumped solid state laser at 532 nm, for pumping the Ti:sapphire lasers

· Microwave/rf: 20 GHz microwave synthesizer with 20W microwave amplifier; 240 MHz digital rf sweep/function generator with 25 W rf amplifier

· Miscellaneous: three optical tables; three spectrometers (one 0.55 m, two 0.25 m, each with a three grating turret); thermoelectrically cooled CCD detector; thermoelectrically cooled photomultiplier tube detector; two balanced diode detectors; electronic pulse/arbitrary pattern generator (3 ns pulse length, 2 channel output); LCD retarder; acousto-optic modulator; two optical choppers; three digital lock-in amplifiers.

The final accomplishment which I will list here involves collaborations. In my field, I am dependent on material science specialists to produce the semiconductor nanostructures I study. I have therefore established collaborations/am currently discussing collaborations with the following individuals:

· Dr. Allan Bracker, Naval Research Laboratory. I met and worked with Allan while I was a post-doc at NRL. He created some samples for me while I was there, and has continued to provide me with samples ever since I left. He specializes in GaAs (gallium arsenide) and InAs (indium arsenide) quantum wells and quantum dot structures.

· Dr. Berend Jonker, Naval Research Laboratory. I met Berry while I was a post-doc at NRL, but did not collaborate with him then. Berry is the world leader in producing “spin LED” samples. A year or two ago, I had an idea of some experiments I could do with his samples, approached him, and he agreed that the idea had merit. He has provided me with several samples for study since then.

· Dr. Haeyeon Yang, Utah State University. Haeyeon was invited to BYU last year to present our departmental colloquium. We met while he was here, and discovered that he was looking for someone to do some optical measurements of his InAs quantum dot chain samples, whereas I had the equipment to such measurements and (as always) was looking for interesting samples to study! It seemed a win-win situation, so we initiated a collaboration. Since then my students and I have spent several months studying his samples, and he is working on a paper which will have several BYU undergraduates and myself as co-authors.

· Dr. Matthew Asplund, BYU Chemistry Department. Matt has expressed some interest in having us do some time-dependent measurements of his samples. I am currently engaged in discussions to find out his needs.
· Dr. John Lupton, University of Utah. This is another prospective collaboration. Last month (Dec 2009), John was invited to give our departmental colloquium. The organic semiconductors that he is studying seemed quite interesting to me. As I was showing him my laboratory, he was quite impressed with my superconducting magnet with optical access,  and said he believed it was the only one of its kind in the entire state. He started thinking about possible experiments involving my magnet and has indicated there may well be things we could do together.

Goals
I intend to continue my research on spins. That is the bulk of my research history, and where I have carved out a niche for myself. The first item of business along those lines is to flesh out some interesting optically-detected spin resonance measurements of an InAs quantum dot sample that I made a few months ago. The next item is likely to do additional experiments on the spin LED samples. Additional experiments await if the pending grant proposal to NSF is funded, which include optical spin lifetime measurements and “optical single qubit operations” (rotating spin states using laser pulses instead of microwaves). 

I intend to continue the collaboration with Haeyeon Yang. Specifically, he thinks if we can measure the time dependence of luminescence of some of his samples there should be the makings of a second collaborative paper. We have almost all of the equipment for such an experiment, and are planning to do that in a couple of months. Fellow physics faculty member Michael Ware has some experience with that type of experiment, and just last week approached me about lending his expertise to the project. He will likely join the collaboration. I also intend to pursue other interesting collaborations, such as with John Lupton and Matthew Asplund as  mentioned above.

My major goal for this year and next, is to publish more. The last few years, due largely to being at a primarily teaching university and then moving my lab twice, have not been as productive in this area as I would have liked. Depending on how things go, I have the possibility for several journal articles to be submitted in 2010:
· First author of a paper on magnetic resonance of our InAs quantum dot sample. The preliminary data from last year was extremely interesting, and should be publishable once more exhaustive data is taken (scheduled for Feb 2010).
· First author on at least one other spin-related article, hopefully; the topic will depend on how experiments go. One possibility is the spin LED samples from Berry Jonker.
· Co-author of Haeyeon Yang’s paper on his quantum dot chain samples. (He reports his paper is nearing completion.) 
· Possible co-author on a second paper by Haeyeon Yang, involving time-resolved measurements of his samples.
· Possible co-author on a paper with another collaborator such as Matt Asplund or John Lupkon. 


In addition to those papers, I will be involved with several research talks in 2010. I will attend the APS March Meeting conference in Portland and present a talk on the magnetic resonance of a  InAs quantum dot sample. I also plan to have at least two students attend the APS Four Corners meeting in Fall 2010. 

Citizenship
Accomplishments
I see citizenship activities as a necessary and often enjoyable way to contribute to the betterment of the communities in which I participate. I have diverse interests, which allows for service opportunities in a number of different areas. These range from committee assignments, to church callings, to community activities. My talents and willingness to work have often led to leadership positions within these areas of service.

While at UWL, I served on numerous departmental and university committees. (See my CV for details.) My two largest areas of responsibility, though, were undoubtedly the departmental Assessment Committee and the university Scholarship Committee. In the Assessment Committee I helped codify the departmental Program Goals and implemented plans to assess those goals. Among other things, I took the responsibility for administering the ETS Major Field Test for the first time, and for developing and teaching a capstone course that is now required of graduating seniors. My service on the university Scholarship Committee took place my last two years in La Crosse. The committee was tasked with selecting scholarship recipients for around 10-15 different types of freshmen scholarships, and for selecting the top two graduating seniors for university awards. I was asked to be the chair of the committee in just my second year of service. I accepted, and was gratified when an older committee member approached me at the end of our term to tell me that the committee had run the smoothest he had ever experienced.

Here at BYU, my committee assignments have been only at the departmental level, in the Scholarship Committee and the Graduate Committee. In these assignments, as in other areas of my life, I seek for opportunities to go above and beyond the call of duty. With the Graduate Committee, for example, I volunteered to handle the writing and administration of the graduate preliminary exam, and have done that for the past three offerings. In 2009, I volunteered to tackle our graduate program’s website, and have helped turn it into a website that we can be proud of, that is useful for both current and prospective graduate students. See here: http://www.physics.byu.edu/Graduate/default.aspx. Most recently, I volunteered to track down all missing information (transcripts, letters of recommendation, etc) for the 20 current applicants for our graduate program, because I knew that our committee chair would likely not have the time for that task. I feel I can be very proud of my committee service, both at BYU and at UWL.
I have also performed professional service as opportunities have presented themselves: reviewing papers & proposals and giving community outreach lectures both in Wisconsin and in Utah. I have also participated several times in the professional service programs of Mentornet and Adopt a Physicist. Many more instances of my professionally-related service can be seen in my CV. I do not shirk my responsibility of being a good representative of the community of physicists.

As mentioned above, I have diverse interests. I have consequently looked for ways to be a good citizen in even broader communities than those of the university and the profession. One of my hobbies is singing, and I have sung in auditioned community choirs in both Wisconsin and Utah. These mostly classical music choirs truly enrich their communities. In both occasions, I volunteered and/or was drafted to help in a larger capacity than as just a singer. In Wisconsin, I served on the board of directors for the choir for three years, culminating my service as Vice President of the board. In Utah, I am currently on two choir committees: the Rehearsals committee and the Music Library committee. In those assignments, I look for music for us to perform and for professional recordings of music to help us practice the chosen pieces. Another of my hobbies is the Utah Jazz. While away from Utah, I became active in an online fan website/message board (http://jazzfanz.com), as a way to keep current with team news and participate in discussion with other fans. After a few years as a member of the website, I was asked first to be a moderator, then to be the website administrator. In a different vein, I am also a fan of contemporary a cappella music. To extend my participation in that community, in 2008 I volunteered (and my offer was accepted) to serve both as a reviewer of a cappella albums at http://rarb.org, and as a judge for the a cappella music CARA awards. All of the positions mentioned in this paragraph are strictly unpaid.
Finally, throughout my career I have also maintained activity in the LDS church, and have accepted all church callings that have been issued to me. Over the past few years, these have included counselor in the Branch Presidency in Wisconsin, and youth Sunday School teacher and Sunday School President here in Utah.

Goals
I really feel that I am doing an outstanding job at fulfilling all of my current citizenship responsibilities, but one goal I have regarding citizenship at BYU is to expand my committee service to a university committee. When thinking about university committees to volunteer for, the one that keeps coming to my mind is the Presidential Scholar Committee. When I was an undergraduate here at BYU, I was fortunate enough to receive an Ezra Taft Benson scholarship myself. As part of that scholarship competition, the other students and I spent a few days at BYU, performing various tasks and being interviewed by various scholarship committee members. That was actually quite enjoyable to me! It seems like a natural way to “pay back” the committee members who took the time to meet with me then, would be for me to volunteer to be on the committee to meet with today’s scholarship hopefuls. I have talked to my department chair about this idea, and I plan to volunteer for that committee within the next couple of years.
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