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Date:    Wed, 26 Oct 2005 

From:    Bob Baker 

Subject: Representations and the California High School Physics Standards

The California High School Physics Standards <http://www.cde.ca.gov/be/st/ss/scphysics.asp> reiterate the concepts found in any traditional high school physics text. The standards emphasize memorizing and problem solving using physics formulas.  Evidence of this is shown in the following three quotes from the California High School Physics Standards:

"Students know that when forces are balanced, no acceleration occurs; thus an object continues to move at a constant speed or stays at rest (Newton's first law). "

"Students know how to apply the law F=ma to solve one-dimensional motion problems that involve constant forces (Newton's second law). "

"Students know that when one object exerts a force on a second object, the second object always exerts a force of equal magnitude and in the opposite direction (Newton's third law)."

     The use of representations other than formulas is missing from the California High School Physics Standards. Why are motion maps, graphs, energy pie charts, etc. not included as an integral part of the California High School Physics Standards?  


------------------

Date:    Thu, 27 Oct 2005 

From:    "Park, Nicholas" 

     I have no problem with these standards as quoted below - in fact, I would be bothered if specific representations were a part of the standard. The goal of our instruction is that a student should fundamentally understand and be able to apply the models of physics - for example, the Newtonian models for motion - and an effective problem solver. Specific representations - whether equations, graphs, motion maps, pie charts, or whatever - are simply tools to help achieve this end. In the light of educational research - learning styles, the importance of multiple modalities, etc. - they are very important tools, but they are still just tools. It is not so important which representations I use in my classroom, as long as I use several. The state standards specify what is to be accomplished - it is up to the teacher to have the expertise to determine how this is to be done.

For the record, I don't think that these standards can be met by "memorizing and problem solving using physics formulas." Memorizing may enable a student to state these standards, but it will not help them "know that when forces are balanced, ..."


-------------------------

 Date:    Thu, 27 Oct 2005 

From:    Ron McDermott 

     Bob, in NY, where a defined curriculum has existed for 50 years or more, when we went to "standards", all the specifics of methodology and technique went out the window, and what remained is much like your quotes above.  "Standards" are typically very broad and vague as to HOW the standards will be met.

----------------

Date:    Thu, 27 Oct 2005

From:    Chris Filkins 

 To expand on what Ron said, one of the issues that I've had in New York since moving to "Standards" instead of "Curriculum" is that the test writers still view things very much so as from a "Curriculum."  In the past 3+ years that I've modeled, my students have always argued with the state exam because of vague questions where test writers assumed that the content was taught a very specific way.

     Being a graduate of a NY high school, I distinctly remember my physics teacher referring to things was "Regents definitions."  The old curriculum/test combo reinforced the memorize/regurgitate formula. Unfortunately, the current situation has the new standards but many of the same situations in the test.

------------------------------

Date:    Thu, 27 Oct 2005 

From:  JosephVanderway 

Well, I was just about to post something like this myself.  What do the modelers who are in California think of the State Standards?  For me, they seem clearly written by a committee with certain emphasis based on the whim of committee members.  They range from the bizarrely specific

(as in what specific equations to use) to the wildly general.  And they cover a vast range of material. Here are some of them:

"Students know circular motion requires the application of a constant force directed toward the center of the circle."

Followed by...

 "Students know how to solve problems in circular motion by using the formula for centripetal acceleration in the following form: a=v2/r."

Or

"Students know static electric fields have as their source some arrangement of electric charges."

Followed by... (my favorite)

"Students know the magnitude of the force on a moving particle (with charge q) in a magnetic field is qvB sin(a), where a is the angle between v and B (v and B are the magnitudes of vectors v and B,

respectively), and students use the right-hand rule to find the direction of this force."

Then there is the entire section on "Heat and Thermodynamics", which starts out with the statement "Energy cannot be created or destroyed, although in many processes energy is transferred to the environment as heat." and includes such required concepts as "Students know that the work done by a heat engine that is working in a cycle is the difference between the heat flow into the engine at high temperature and the heat flow out at a lower temperature (first law of thermodynamics) and that this is an example of the law of conservation of energy."

Within the "Heat and Thermodynamics" section, entropy is mentioned (or implied) three times, while in the entire standards many concepts are barely touched upon.  Optics are completely missing (light is given only the briefest of mention)and there is nothing about the physics of the

last century beyond "Students know Newton's laws are not exact but provide very good approximations unless an object is moving close to the speed of light or is small enough that quantum effects are important."

Still, we are required to have everything we do be "standards-based".


-----------------

Date:    Fri, 28 Oct 2005

From:    DAVID HURWITZ 

I have enjoyed reading the conversations about California physics standards and incorrect preconceptions about energy.  Considering this over my admittedly brief teaching career, I have concluded that there is a lack of expectation in K-8 students to develop critical thinking skills.  As a modeler teaching math, I drive some of my students nuts by insisting that they analyze and visualize problems before they solve them. My fellow math teachers, who, like me, have migrated from industry, constantly push our students this way.  We absolutely refuse to teach the kids 1000 methods to solve 1000 problems.

Many of our pedagogical stand-bys discourage critical thinking.  In math we find that by the time a student is in the third grade, s/he has been conditioned to answer math problems as though these were written on flash cards.  If the student cannot recall the answer instantly, the student says, "I don't know."  After a few of these sessions, students change their tune to, "I don't get it."  Somehow the students expect to be able to answer all things mathematical in an instant, even if they haven't studied the topic under consideration.  Repetition is important, but when the fastest response to a flash card earns the highest reward, we create an impediment to critical thinking.

The math and science standards in Massachusetts seem to encourage critical thinking over rote learning.  Implementation takes longer.  Fortunately, we have come a long way at the high school where I teach.  Nevertheless, the math-phobia among the non-math, non-science faculty is daunting.  We are trying to stamp out the propensity of the language arts, social science, manual and fine arts teachers to give their students permission to fail math with comments, such as, "Oh, I was never any good in math."
If we can engage our students in intellectual discourse on science and math issues throughout their entire schooling, then we can overcome the deficiencies dictated by requiring a good score on an achievement test.  The difficulties with concepts about energy can be overcome in a positive, constructive fashion. 

[When the Education Reform Act of 1993 was passed in Massachusetts, one of the key facets was high stakes testing for competency in math and English language arts.  The principal at the time stated in a public meeting that our graduation ceremonies would be conducted in the Little Theater (seating for 250) instead of the football stadium (seating for 5000).  He retired years ago, and our graduation rate has IMPROVED since then, as a committed administration and faculty have taken on each problem one at a time.  We try, revise, retry, reorganize, delete, supplement, and improve program after program.  Last year over 98% of our graduates had passed the high stakes testing requirement.  This was accomplished in a student body of more than 4300 students in a post-industrial city, where nearly 70% of the families live at or below the poverty line.]

We are doing the right things as modelers.  We have to stay the course and be pro-active in the articulation of learning through all levels K-12.  WE MAKE A DIFFERENCE.  Excelsior!
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