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Specific activities performed by STLF
1) Professional development 

· Attended most of the STLF meetings.

· Attended most of the Reading Group meetings.
· Attended the September Supper Series about a study in biology about threshold concepts.
· Submitted abstracts to both the Joint Mathematics meeting (accepted) and the RUME conference, in both cases I’ll be presenting the study on students’ misconceptions on related rates problems.
2) MATH SEI general meetings/activity:
· Held regular weekly group meetings with STLFs. 
· Met with the Math department Head, Mike Bennet, to report on project progress and discuss future direction of the program. 
· Research clicker resources for math in the existing literature. I found there are a few people who have written papers on the use of clickers in a math class, and have created question banks, however there aren’t any good quantitative study on the effects of Peer Instruction in math yet. 

· Organized and run (with Joseph) a session on how to use clickers in a math class. We discussed how to handle the “clicker choreography” using the same slides as Peter’s and Cynthia’s presentation, and then added a few comments on how to write clicker questions for a math class. This last part needs more work!
Classroom technology: Clickers
At the start of term, I offered to provide feedback to both the instructors of Math 102 and Math 265 on their use of clickers, but they are both using clickers less and less now. The Math 102 instructor is really busy and doesn’t have much time to be creative about clicker questions, and at the same time, he doesn’t have time to write up lecture notes in advance for me to use to write clicker questions for him. He also said that he has mixed feelings about reducing the amount of time devoted to lecturing. As for the other instructor, I’ve attended his lectures for a few weeks and then asked how I could help him with his course, but I had no response. My impression is that they don’t regard using clickers often in a lecture a priority for their classes, so they are happy with the way they are doing it, and are not interested in changing their prep time to allow me to supplement their notes with more clicker questions. Too bad!
3) Course-specific meetings/activities

MATH 253, Multivariable Calculus – Online Homework development

Created homework assignments on WeBWorK. So far the existing problem data base had enough material to create appropriate assignments on a weekly basis.

MATH 102, Differential Calculus for Life Sciences – Learning goals

Attended most lectures and instructor meetings, drafted a list of learning goals for the material covered in the first midterm. Unfortunately the instructor didn’t have time to review the document before the exam, so it was never posted for students.

Instructional Methods Comparison
The data analysis for this project continues. I coded the student work on the second and third assessments (ie, the midterm and final exams) used to measure student learning of the first intervention topic (related rates), and verified its reliability against Warren’s earlier coding. In the worst case scenario we have about 90% agreement, which translates in an inter-rater reliability coefficient (kappa coefficient) of .83. In the literature a kappa coefficient of 0.8 or above is generally considered a high degree of agreement, so we’re thinking that perhaps we don’t need to invest more time trying to resolve the 10% disagreement. 
Results from the midterm exam: 

The related rates question on the midterm exam was a problem involving a conical tank and a cylindrical tank, both being filled at the same (known) rate. Students were asked to calculate at what rate the water level was raising in each tank. Based on this second round of coding, we decided to present the data from the midterm exam in a slightly different way compared to the earlier analysis, but the general idea and results are unchanged from the earlier analysis. The effects of the intervention observed on the immediate assessment (quiz) were no longer detectable. On the quiz, the experimental section was better at interpreting the given rate correctly and setting up some kind of equation between rates. No differences were observed on the midterm exam on these dimensions, suggesting that students were able to compensate with homework what they didn’t learn in class. However, while there is no detectable difference in how students from each section solved the cone problem, the control section did much worse on the cylinder problem as more students in that section used an incorrect, procedural approach to deal with the radius in the cylinder.

Results from the final exam:

The related rates question on the final exam was a problem involving a conical tank draining into a cylindrical tank. Students were asked to calculate at what rate the water level in the cylinder was raising, given the rate of increase of the water level in the conical tank. I coded student work on this question using the same dimensions used to code the quiz and the midterm exam, and saw no significant differences. Even the treatment of the radius, which was a significant indicator of poor learning on the midterm, was now dealt with in a similar fashion in both sections. This would suggest that the control section learned from the feedback they received on the midterm exam. 
Analysis of students’ understanding of Related Rates problems (follow up study from the instructional method comparison)
I coded students’ work on the related rates problem that was included in a diagnostic test given in class at the start of term in the experimental and the control section. Performance on this question was quite low. 
Of the total sample of 306 students (students who wrote the post-intervention quiz in the experimental and control sections), 49% left the question blank and 20% solved the problem correctly. The only detectable trend I saw from coding common errors is misunderstanding the quantity they are supposed to solve for. The question involved a melting snowball; students were asked to calculate at what rate the radius of the snowball is changing in time (ie dr/dt), given the rate at which the volume of the snowball is changing (ie dV/dt). 4% of the students ignored the given information and calculated dV/dr when r = radius of snowball, as if they computed the most straightforward derivative and simply plug one of the numbers given in the problem in the derivative formula. Another 3% did the derivative calculation correctly, but misinterpreted the given information and eventually solved for the wrong quantity. Another 2% tried to solve for time as if they interpreted the question “how quickly is the radius changing” as a measure of time. 















