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COMPILATION. AP physics success using Modeling Instruction
Date:    Wed, 2 Apr 2008 
From:    Lee Trampleasure Amosslee 
Subject: Modeling and AP
     The AP Physics teacher at my school is asking me about how well modeling students perform on the AP test (he is very skeptical). I have heard that many modeling teachers teach AP, and that students do well on the AP tests.
     Does anyone have real stories about how well their modeling students perform on AP tests? How many 3s, 4,s 5s, etc.
******************************************************************************

Date:    Wed, 2 Apr 2008 
From:    Vanderway, Joseph
      Here are my results for AP Physics C-Mechanics:  Grade 5 – 9 Grade 4 – 9 Grade 3 – 3 Grade 2 – 1 Grade 1 – 2 Total students in class and taking test: 24.  Average for the class 3.917.
     My classes have averaged about an 80% pass (3 or better) rate over the years.  Those who do not pass are also those who have usually "given up" and are going to get a D or fail the class.  Everyone takes the test regardless of how well they are doing in the class.
******************************************************************************

Date:    Thu, 3 Apr 2008 
From:    Matt Greenwolfe [a Modeling Workshop leader, Ph.D. in physics, AMTA leader]
     My AP students (some years B and some years C mechanics only) have definitely done better since modeling.  

     Prior to modeling I tried to cover all of the material and my course was much more mathematically intense.  We solved the harder problems, and I tried to make sure they were exposed to all of the variations and cases for each problem type.  What typically happened during the exam is that students would get off track conceptually on one or more of the free response questions, to the point that their answers would make little sense.  They were using equations, plugging in numbers, but the work wasn't relevant to the problem. On the multiple choice, their rote memory of equations was faulty leading to skipped problems and errors.  They got mostly 3's, with some 2's and 4's.  5's were very rare - one every other year or so.
      Since modeling, I don't come close to covering all of the material, particularly on the B exam, the course is much less mathematically intense, and we don't cover nearly all of the different variations. However, they can think conceptually, they can use scaling arguments, they have built every equation from labs, graphs and separate proportionalities and their conceptual understanding anchors their memory of the equations.  If they encounter a variation or case they haven't seen in class, they still do well on the problem because they can think in models.   Although they are less mathematically sophisticated and haven't even seen some of the material, when they solve a problem they almost always do things that make sense and take productive mathematical steps.  

     My scores since modeling are typically 4's and 5's with an occasional 3.  Every once in awhile, a student gets a 2, but those are students who are close to failing.  Even students with C's in my class earn 3's or 4's on the exam.
******************************************************************************

Date:    Thu, 3 Apr 2008 
From:    Allen Sears 
     What I'm skeptical of is how well the AP Physics curriculum prepares students for the study of science at the university level.  I forget the actual numbers, but I believe that the average score of my 14 or so students was around 4.4 on the AP Mechanics exam.  We don't offer AP E&M.
     Some of my former students who are majoring in science at top universities (MIT & Princeton) have told me that our curriculum has prepared them for the type of discourse they experience with their professors.  They also said that our lack of content in no way hindered them.
******************************************************************************

Date:   Thu, 3 Apr 2008 
From:  Tim Burgess [a Modeling Workshop leader and long-time reader for the College Board]
     You may be interested in large scale validation studies by the College Board.  There is little doubt, based on overwhelming numbers, that successful AP Physics scores predict college success.  Like "An Investigation of the Validity of AP Grades of 3 and a Comparison of AP and
Non-AP Student Groups (2002)" at http://apcentral.collegeboard.com/apc/public/repository/ap05_research_validit_49428.pdf  and others like it.
     There are the students who do well in the high school setting because we as teachers help them out, make adjustments for learning styles, carefully tailor content learning to student needs, counsel individually, encourage motivating experiences etc......then they go to college.  Things change quick there.
     Also the cycle of good student work habit / good scores issue arises.
******************************************************************************

Date:    Thu, 3 Apr 2008 
From:    Christopher Horton 
     I pointed out to Tim Burgess that the site that he referenced did not discuss AP Physics validity studies.  He sent me this reply and asked me to post it for him.
Chris, Thanks.  I just checked: It appears that the College Board is not charging for the pdf  files of these studies. You can go to http://professionals.collegeboard.com/data-reports-research/ap  to seek out the one of choice. 

     The reference should be "College Comparability Studies" and such studies are referenced on page 75 of the Physics guide (located free at http://faculty.trinityvalleyschool.org/hoseltom/handouts/AP%20Physics%20B%20 &%20C%20Course%20Description.pdf
     The one provided is (free)and validates Biology & Calculus (will Physics be much different? Uh oh....another question!). 
******************************************************************************

Date:    Thu, 3 Apr 2008 
From:    Frank Noschese 

Hi Matt, I'd like to share your approach with our AP-B teacher. What topics do you leave out?  What topics do you put heavy emphasis on? How much class time do you have with the kids?  Is this a first year course?
******************************************************************************

Date:    Thu, 3 Apr 2008 
From:    Matt Greenwolfe 
     AP-B is a second year course, so students have had a year of modeling mechanics and a little circuits with CASTLE.  I have eight, 45 minute periods per week in the second year, which is standard for all of our AP science courses.  The major emphasis is on electricity and magnetism and light and waves, and is based heavily on the modeling materials for these subjects compiled by Michael Crofton, Mark Schober, Larry Dukerich, etc.  It all builds towards the Bohr atom and interactions of light and matter.  When we review mechanics, for example when studying motion of particles in fields, I put a big emphasis on symbols-only problems, and then applying scaling arguments to the resulting formulas.
     I also spend considerable time on thermodynamics.  Using VPython programming language, which I start teaching at the beginning of the year and carry as a useful tool throughout, students write a program simulating an ideal gas, develop the gas laws from there with average KE as a variable, and compare the computational results to experimental results using temperature as a variable.  The end result is both an ideal gas equation and the equation for the thermal energy. The resulting model is applied to heat engines, entropy, etc.  Students really build a working mental model of an ideal gas with this approach.  This is the biggest concession I make to the exam.  It doesn't really fit coherently with the rest of the topics for the year.  You could make other choices, but I really like the VPython approach to this, and it's a topic that the students have great difficulty picking up on their own.
     I like to end the year with some astrophysics, where we apply the models of light and matter to figure out how we know the size, mass, distance, velocity, rate of rotation, chemical composition, temperature, age, etc. of objects in the universe and the universe itself.  Of course, we never get to all of that, but the students enjoy what we do get to.
     Things I don't do:  Nuclear physics (at least prior to the AP exam), curved mirrors and lenses, fluid mechanics (why did they ever take out relativity and put this in???), thermal expansion and specific heat, torque.  (about 15% of the exam by the AP's guideline) 
     Things that get a light treatment:  Faraday's and Lenz's laws, simple harmonic motion.
     The C exam has a much more reasonable amount of material, but I just can't see students taking two years of physics and just studying mechanics and E&M.  They should at least get an intro to some modern physics.  The curve on the exam is generous enough that if you teach at least 80% of the B-material with modeling, the students are going to do pretty well, at least in my experience.  That allows me to pick and choose from the B-stuff and to add in other things that make a common theme for the year and that I enjoy.
******************************************************************************
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