Phys 315 – Physics of Materials

Executive Summary for the Fall 2011 term

(prepared by James Day and Vladimir Hinkov)

This document highlights the partial-transformation of Phys 315 (Physics of Materials), which ran in the Fall of 2011. Emphasis is given to the goals of our working relationship and the lessons learned over the course of the term.

The course was run the previous year, also by Vladimir. With an awareness of the CWSEI-approach to teaching, an unaided attempt was made to transform the class; this included mostly using clickers, encouraging in-class discussions, complementing standard homework with group homework, and adding a year-end group activity (presentation). A feedback survey was also created, to gauge student opinion on how the course went.

While very well-intended, the instructor had insufficient experience to properly implement these new techniques. While the self-created feedback form and the department administered survey suggested an “average” course, the instructor was rather disappointed with how the course unfolded. This perceived failure was the motivation behind the aided transformation. 

Meetings began in July 2011, in preparation of the upcoming term. It was agreed that the focus of the transformation would largely be to improve what had been attempted the previous year. One notable exception was that explicit learning goals would also be created for the course.

Stated goals at beginning of term

The instructor and the STLF agreed to:

1) create explicit learning goals for the course;

2) improve the quality and delivery of the clicker questions from the previous year;

3) implement in-class group work;

4) begin using weekly to semi-weekly pre-readings;

5) change the group presentation to group paper;

6) improve the instructor-student interaction.

Goals accomplished by end of term

All of the above goals were met.

1) 189 separate learning goals were created and categorized under Bloom's (old) taxonomy before the beginning of the course (75 at BL1; 66 at BL2; 17 at BL3; 25 at BL4; 4 at BL5; and 2 at BL6). These goals were used to better align all assessments (clicker questions, homework assignments, group work, and exams) with the desired learning outcomes of the course.

2) The STLF attended a full-day workshop on the creation and delivery of effective clicker questions. The information and techniques presented in this workshop were used to help create better clicker questions and to coach the instructor in his delivery of the questions. Weekly de-briefings were held between the instructor and the STLF, during which time feedback could be provided and areas of further practice could be identified.

3) Roughly 6??? in-class group activities were implemented into the semi-weekly lectures.

4) Nine pre-reading assignments were added to complement the lectures.

5) The group presentations, which took up too much time before, were changed to become group presentations. Students had about 3 weeks to write a paper, submit it for feedback, and then 1-2 more weeks to incorporate the feedback and submit a final copy. Each copy was made available to all students, and the material presented in the papers became “fair game” for material that might be covered on the final exam.

6) Weekly de-briefings were held between the instructor and the STLF, and advice/feedback was given to help the instructor improve his interaction with the students. One entire lesson was also videotaped, for the purpose of giving the instructor the chance to see how he appears to the students.

What went well and why:

189 distinct learning goals were created and completed before the start of classes. Goals were written by the instructor (for content), edited by the STLF (in operational terms), and re-edited by the instructor (for correctness). The greatest value of the learning goals came from the instructors reflection upon the course: what is was and how much exactly he wanted his students to get out of the class. The learning goals were also used to better align lecture notes, clicker questions, and homework sets with the objectives of the class. Finally, the learning goals were posted online (as the course progressed) so that students could reference them to monitor their own progress and in preparation for the midterm and final exams.

Rubrics were great – made marking easier.

Insert data from surveys about what was good.

What needs work and why:

Sustained consistency for creation of pre-readings and of clicker questions. More groups activities, less lecturing. More advanced warning for group projects, so that better feedback can be given. Serious consideration of adding pre-requisites to the course; the population of students that took this course was very broad (2nd, 3rd, 4th year, and MSc students; from physics, chemistry, engineering; from majors and honours). Quantum mechanics seems to be the obvious choice for a pre-requisite.

Look at surveys to find out what was not so good.

What to remember for next time:

Can't please all students all the time. No harm done from last year, as well as evidence for an improved course. Easy to over-estimate how much material will actually be covered in a term or even in a single class.

