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Philosophy:  We (mathematicians) should treat Mathematics Education as if it were “applied mathematics by first deeply understanding the domain of application” (See Hyman Bass, Bulletin of the American Math Society, 2005)
The mathematics is the center, the core and the heart of the subject.  It is the content of mathematics that I focus on and the other parts of the education process K-12 is left to those who are experts in the area (although they must be paid attention to while doing the content piece).  There are many issues beyond that of the content and they are quite difficult in their own right but they are not the topics on which I concentrate.  Think of differential geometry---it is important to go to seminars on algebra, analysis and topology and as well as differential geometry but my focus is on differential geometry.  As an example, Making Algebra Accessible (Kim Zeidler, UK, as PI) was very interesting and useful for me.
BUT:  Just as applied math must connect the math to the application, so must the mathematics course of the pre-service and in-service teachers reflect on what they will be doing for the rest of their professional lives as teachers.  This is “mathematical knowledge for teaching” in Deborah Ball’s words.  In Liping Ma’s words, it is necessary for teachers to have a PUFM = “Profound Understanding of Fundamental Mathematics”. In addition, and more in the metacognitive domain, I feel strongly that a “mathematical habit of the mind” (from the “Mathematical Education of Teachers”  document from CBMS) is necessary.    
Example: The argument “algebra and geometry are interesting and taught in high school so algebraic geometry should taken by future teachers” is not valid.  There is no evidence that taking lots of math courses makes for better teachers, K-12.  (Begle’s articles in the 1980s provide research on this topic).
My interests are across K-16 but seem to circle around the mathematics of elementary school, especially. Here are some topics (there is no order intended):
1.Integration of the Principles and Standards of the NCTM into the preservice curriculum, K-8.  Working with Xin Ma on integrating the Assessment Principle (formative) in the K-5 curriculum by doing so in the MA 201/202 course through an EPSB grant.

· Written: Self evaluation and peer evaluation

· Oral: video clips of children IMAP videos

· Testing: Procedural Math as a way to do goal setting

· Presentations in class: In particular, how much attention is paid to the content by the audience (MA 201/202 students) vs. the affective nature of the students making the presentation? This can also turn into a content confidence builder.

2. Definitions:  Both mathematical and other wise.  For example, a fine working definition of formative assessment is given in the article by Black and Wiliam [1998]. Their view of formative assessment is “….interpreted as encompassing all those activities undertaken by teachers, and/or by their students, which provide information to be used as feedback to modify the teaching and learning activities in which they are engaged.” (Page 9).  What is crucial here is reflective feedback which changes the approach to achieving the goals of the learning (and may even, in the long term, modify the goals.) Here is an example of a concept with a definition so that one can reasonably make statements and consider examples and consequences. The discussion of Jane Keiser’s article in the Math Seminar provides good food for thought---just what is the role of definition at the elementary or middle school level.
3.  Conceptual Understanding:  What does this phrase even mean (is there a standard definition)?  Dr. Atwood uses the notion of conceptual scaffolding—how you use the concepts to together.  Dr. Bill Bush seems to think (confidentially) that problem solving is a higher level skill than conceptual understanding but how do you measure it? Thompson, Phillipp and Thompson use a case of teachers helping students to illustrate it. (NCTM yearbook, 1994)

4.  Case study methods in PD (and preservice):  The use of cases to push the participants (or students) into a more careful and richer analysis of the mathematical content of the case under scrutiny. Not studying the PD itself but designing informative cases that bring out the mathematical concept.  (Start with the math concept and then find a case).   How do you get the elementary school teachers to spend more time actually reading the cases?!

My interests: (more generally and at a secondary level)

A. Capstone Course at universities for future HS teachers: The following was presented to the Teacher Quality Summit also, with David Leep).  Possibilities are, for example: 
1.  Use a book expressly for future high school teachers:  The only book out there is  Mathematics for High School Teachers: An Advanced Perspective by Zalman Usiskin, Anthony Peressini, Elena Marchisotto and Dick Stanley, published by Prentice Hall, 2003.  
2.  Use a book written as a “liberal arts math course”:  
3.  Capstone experience such as the one at Oregon State University: This is a three quarter sequence (so not a semester type) which covers three “acts”  based on closure: Number Systems and Number Theory, Geometry, and Geometric Transformations.  Each of the three pieces has a different text (by David Henderson, George Martin, and Ivan Niven).  It is taught jointly by a professor of mathematics, Thomas P. Dick, and a professor of education, Barbara S. Edwards.  

4.  Capstone on complex variables with applications to high school math:  David Leep (of UK’s math department) is working on this

5. 
Read Literature/Presentation approach (Morehead State University and Kentucky State University)
6.  Structured Case study:  Following the problems of the Dutch Reform Curriculum, for example.  Much work to prepare and carry out.
B.  High School math for truly gifted students: Future mathematician, engineer, scientist  Ph.D.’s are the target.  How can we truly challenge them?
Note:  This stream of consciousness is meant at “thoughts in progress” and so shouldn’t be considered as an “academic statement” or preprint.  In particular, it shouldn’t be quoted in print or cited in formal presentations.
