Teaching With Technology Initiative - Letter of Intent

Instructor: 
Maya Wheelock



Department of Physics, Mail Stop 615



Phone: 492-1062
Course Title. Physics 261: Physics of Energy. Fall 2006 Tues Thurs 9:30 - 10:50.

Course Description. A quantitative introduction to energy in its various forms, focusing on the physics of energy resources; use of those resources by humans; environmental consequences; some alternatives. This interdisciplinary course attracts students with a variety of backgrounds, ranging from physical and life sciences to education. Expected learning outcomes: Gain a conceptual understanding of energy issues; gain facility in quantitative evaluation of problems associated with energy resource consumption; hopefully leave the classroom with an enhanced sense of responsibility for future decisions regarding energy usage. 

Typical enrollment. About 42 (full; could be slightly higher in a larger class room)

Goals to improve the course. This has been a successful course and I have no plans for major changes in the course content. However, like most physics courses, it has always been taught as a traditional "chalk and talk" lecture course.  I hope to improve the delivery of course material by incorporating innovative teaching methods. Because of its interdisciplinary nature and the diverse backgrounds of the students, using a mixture of presentation methods should benefit students with a variety of learning styles. 

The goals are to improve the effectiveness of classroom time, keep the students better engaged, and increase active learning. To that end, I will reduce "blackboard style" lecturing to roughly 50% of allotted time; cover selected topics with short PowerPoint presentations; use a personal response system (PRS) for quizzes and active learning exercises; and incorporate one additional small-group discussion topic. 

Proposed Teaching Methods. 

PowerPoint for introductory and background material where lots of visuals are helpful (to replace my stale, photocopied transparencies). For example, PowerPoint would be ideal for covering the history of human energy usage from hunter-gatherers through present-day technological society. It would be equally effective for presenting examples of communities experimenting with alternative energy resources (e.g., solar ponds in Israel and Denmark; wind farms in the Netherlands), etc. 

Blackboard-style lecture (possibly using the digital whiteboard, if appropriate) to derive equations and teach problem solving techniques. To promote active learning, I would like to intersperse traditional lectures with a few warm-up exercises. These are yet to be developed, but I will probably use a combination of lecture-tutorials (handouts to be filled in by the students during class) and short active-learning exercises (which may involve the PRS).

PRS. (1) To promote active learning, occasional in-class exercises would require students to work out an answer to a question, and enter their answer as an anonymous "vote". We would follow up with discussion. (2) Use the PRS to briefly quiz students on assigned reading at the beginning of class. Physics education research has shown that many students never read the textbook until they are studying for an exam (if at all). Occasional quizzes provide an incentive to keep up with the reading, so less class time is needed to repeat the textbook, and students are better engaged during class.

Small-group discussion. Two ungraded, small-group discussion projects are planned: (1) After learning about natural gas furnaces (a surprisingly broad topic! covering aspects of chemistry, thermodynamics, heat transfer and fluid mechanics), students break into groups to brainstorm methods to improve their efficiency. This has been an effective an popular class session, so I would like to add another topic near the end of the course: (2) discuss environmental pros and cons of nuclear power versus "business as usual" with fossil fuel consumption. This is a somewhat more involved and controversial topic. My impression is that many students begin with the assumption that nuclear power would be environmentally disastrous, but when considered in detail, the solution to this dilemma is not so clear-cut.

WebCT. My standard course web site contains homework assignments, sample exams, solutions to homework/exams, and grades. I would like to prepare additional lecture summaries (including PowerPoint presentations and reviews of in-class exercises), extra practise problems, and useful links. 

Proposed evaluation methodology. The effectiveness of the changes will be difficult to quantify without a control group. To simulate a control group, I will review exams from the past two years and determine whether any evidence of improvement can be documented. I will focus on looking for improvement in student responses to selected conceptual questions. In addition, I will design student questionnaires (with assistance from teaching/learning professionals) to elicit student opinions of these innovations.

Previous experience. I have been teaching full time (as a faculty lecturer) since 2000. As a participant in ATL's "Large Enrollment Initiative" in 2004, I developed a set of video demonstrations for Physics 126 to use in large lecture halls outside the physics building (where the physics demo equipment is unavailable). The videos have been well received. While teaching Astronomy 120, I've learned to design effective PowerPoint presentations, incorporating text, images, selected animations. I cover some topics with a Lecture Tutorial format (Astro 120) and have experimented with active learning exercises (Phys 126 and Astro 120). In addition, I have attended several UTS course on WebCT. As a member of the American Association of Physics Teachers, I attended the AAPT conference in 2003. 

Contribution to teaching and learning in the physics department. By successfully incorporating these changes into my course, I will be in a position proselytize on behalf of innovative teaching methods - in particular, active learning (which can be worked into any teaching style) - to improve teaching in the physics department.

