Group A:  
Steve Benson

I have TWO ideas I'm think about:

In study groups (1 or 2 per month) of inservice teachers I work with, I plan to use prompts from existing Situations and ask teachers to create and flesh out the mathematical foci they see.  (I'm undecided whether/when I will share the existing foci with them.) Eventually, my hope is that they will bring in their own "prompts" from episodes of their own classes.

I'd also like to develop Situation-like episodes in a "Transitions to Advanced Mathematics" course as a way to introduce the importance of mathematical justification.  For example, "why, when we're dividing fractions can we `invert and multiply'"?  Or "When multiplying decimal numbers, why can we `ignore the decimals', multiply the whole numbers, then 'put the decimal back'"?

**
David Bressoud

An application of the Framework to teaching the Fundamental Theorem of Calculus:

Mathematical Proficiency involves understanding the various meanings and underlying ideas behind this theorem, drawing on its historical development, and demonstrating competence through the ability to apply it to the solving a variety of different contexts. Mathematical Activity brings in the understanding of when and why it is valid and how it relates to the more primitive concepts of rates of change and accumulations. The Mathematical Work of Teaching directs us toward probing student understanding of this theorem, the limitations to their understanding, and the conceptual obstacles that they face.

**
Christine Franklin

I envision extending the use of the framework and situations in helping the teachers I work with come to a better understanding of how to assess. The framework promotes mathematical thinking and reasoning -- the assessment items we give our students need to also assess mathematical (or statistical) thinking and reasoning. Most high stakes tests primarily contain items assessing procedural fluency. Ask the teachers to use the situations by describing the 'intent' of the prompt  - what are the intended mathematical or statistical ideas being assessed? What are the reasoning skills needed to answer the question(s) posed? Encourage the teachers to develop a rubric distinguishing the different levels of solutions by the student - is the solution a complete solution or a developing solution? 

**
Levi Mark

Applications of the idea of sweeping the area: the area swept by a moving segment changes at the rate equal to the length of the segment times the perpendicular velocity of its midpoint (i.e. the average velocity if the endpoints in the direction perpendicular to the segment). This observation (and its extension to higher dimension) has the following consequences: the Pythagorean Theorem, the formula for the expansion of the determinant in a row, the fundamental theorem of calculus, the “area” Pythagorean Theorem, the “ring” theorem (volume of the ring formed by removing a cylindrical core from a ball depends only on the height of the ring). These disparate phenomena are thus explained by the same simple observation. Students can be taught different aspects of this approach, according to their level. 

**

David Royster

Create a situation based on students’ proclivity to linearize functions and operations or to treat them as distributive operations.  A prompt might be along the lines of “a student asks if sin(A + B) = sin A + sin B is true for all angles.”  The sine function could be replace by any number of functions or operations, such as trigonometric functions, exponential functions, or the squaring function.  This would be shared with pre-service teachers in my Problem Solving for Secondary Teachers.

This could lead to study by students of functions that actually satisfy the identity f (x+y) = f (x) + f (y).  Adding more conditions to the functions could narrow the class of functions that satisfy this conditions and offer students the chance to study this in more depth.

This could lead to some nice conversations in the realm of mathematical proficiency, particularly the conceptual understanding of functions and operations.

In the area of Mathematical activity, this will address mathematical reasoning and mathematical creating.

In the area of the Mathematical Work of Teaching this allows the preservice teachers to probe more into the concepts of functions, relations, and operations.

**
 Roy Smith

How the framework and situations could be used in teaching
I think the framework makes a convincing case that focus on all three aspects: knowing, doing, and teaching, belong in a typical mathematics course, both for teachers and for high schoolers.  I suggest giving this 3-fold perspective to prospective teachers to help them plan their classes, carry them out, and assess their success afterwards.

One could then let the student-teachers analyze where each aspect occurs in each situation, and suggest how to augment the situation to include omitted aspects.

 In a math class the framework encourages a more interactive presentation, and more back and forth exchange, and I have used it this way in my own advanced graduate class.

**
