Greetings, SDMC students and families,

Last year we experimented with problem-solving activities in physics directed at supporting students with an interest in national physics competitions such as the US Physics Olympiad and the AAPT Physics Bowl.  That experience appeared to go well if the competition results are any guide – San Diego students turned in record results, including national and regional champion individuals and teams.
Since the last of those competitions last spring, I have given a lot of thought to how we might continue to support student interest in physics.  While physics competitions are motivating and provide focal points in the year to work toward, I have also tried to envision how we might go about a physics activity that has broader educational value and integrates both practically and philosophically with the math circle approach.
There are several challenges in doing this, some familiar from math circle experience:
· We have students who wish to prepare for nation-level competition

· We have students who are just curious

· We have students with a range of experience and abilities

· School experience in physics typically lags student readiness

· Physics requires calculus, which is taught late in schools

· Most study has to be self-study

· Math circle students are busy

The plan I have come up with tries to address as much of this contradictory mass of facts as is reasonably possible.
New student group:  Lagrange
Lagrange is not a math ability group, it is a physics interest group.  While surely having many students in common with our existing math ability groups and while planning will certainly be done in an integrated way, there is otherwise little relation between what will happen in Lagrange and other SDMC groups.

The priority aim in Lagrange will be a level of physics facility consistent with competitiveness in national physics competitions.  That is *not* to say that competition preparation will be the core goal.  What it does say is that we will not aim to “overshoot” that level of physics except as promotes deeper understanding at that level.  Likewise, we will not prioritize lower levels of physics that may be most appropriate for beginning physics students.
Beginning physics students definitely will have a place in Lagrange, but will have a different kind of experience than the more advanced students, as will be explained further below.

Organizational / informational meeting

In the interest of expediency, we will take the opening portion of next weekend’s Gauss Student Day for a meeting to discuss Lagrange, particularly such practical aspects as the planning of group sessions and the plotting a schedule for the group.  Parents especially are requested to attend with all your questions.  We will readdress Lagrange matters at our Opening Day on September 25, but it will be helpful to handle as much as possible in a smaller, more focused meeting so that we can get Lagrange up and running quickly.
Date:

September 18

Time:

8:30am

Location:
Applied Physics and Mathematics Building



Room B402 (basement – the usual Gauss room)

The core educational content

My intention is that the core activity of Lagrange group focus on the physics text

The Mechanical Universe: Mechanics and Heat; Advanced Edition
Cambridge University Press, 2007

by Steven C. Frautschi, Richard P. Olenick, Tom M. Apostol, and David L. Goodstein
ISBN-10: 0521715903 

ISBN-13: 978-0521715904
($68.40 via Amazon before shipping charges)
There are several reasons for using a text, and for using this particular text:

· A text will provide a common reference for all students

· This particular text is more friendly to self-studiers than most

· This is the text used for the mechanics portion of Caltech’s entry-level physics course Ph001A, which pegs the physics level at the desired point.
· While not the best text for true beginners, this text is more friendly than most texts and is loosely coordinated with the 52-part video series “The Mechanical Universe” which is very appropriate for beginners.  Thus, beginning students can self-study with the aid of the video series (free streaming over the internet from Annenberg) and “follow along” even though they may not be ready for a full assault on the text.

Conduct of Lagrange activities

It is intended that the activities of Lagrange will be a more substantial and systematic than last year’s competition preparation, but still be very oriented toward problem solving and lean heavily on student leadership.  Our lead physics student, Lucas Brown, has agreed to take the primary responsibility for providing instructional elements, but we expect to have some occasional expert instructors and will look to other experienced students to contribute to group leadership as circumstances warrant.
In view of student interest in competitions, we will seek integrate competition-type problems into ongoing activities.

Mathematical preparation

Physics requires calculus.  This is a systemic problem in physics education, particular at the high school level where calculus tends to arrive late in the curriculum.  Physics competitions tend to go light on calculus for this reason, but this just skirts the issue that calculus is fundamental to understanding physics.  Thus, unlike other math circle groups, Lagrange will use calculus routinely.
Younger students will naturally have some difficulty with this aspect.  As this experiment proceeds, we will look for ways to help with that.

Age and grade limitations

It is contrary to math circle philosophy to place age and/or grade level limits on student participation.  Genuine personal motivation and natural ability can make up for significant differentials in such numbers.
That being said, it is very unlikely that any middle school students will have the preparation or maturity to successfully integrate into Lagrange.  If we have middle school students highly motivated to participate, I would suggest other approaches.

Please feel free to respond with any comments or questions, as this will promote discussion and facilitate initial planning.

I look forward to seeing potential Lagrangians next weekend![image: image1][image: image2][image: image3]
