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General Context:    Graduate seminar discussion of Mathematical Knowledge for Teaching
Names of contributors/authors:    Jim Wilson
Goal of use of Framework (if applicable): (Describe goal and any specific perspective on the framework.)


The goal was to understand the process of specifying mathematics knowledge for teaching.     The seminar chose to pursue this goal by looking at a particular mathematics tidbit  (a real-valued function that is the quotient of two first degree polynomials) and using the Framework, loosely, as background for examining this topic.
Goal of use of Situations (if applicable): (Describe goal and indicate which Situations.)    


No situations were used directly.  The seminar had studied and discussed several of the situations.   We felt the process of developing a Situation write-up for a new topic would be instructive.
Setting in which Framework or Situations are to be used:


This was a master’s level graduate seminar.   All of the participants were either experienced teachers or master’s candidates who had completed a mathematics teaching internship or student teaching in mathematics at the secondary level.   Three of them were graduate students with teaching experience outside the U.S.A.
Describe typical use:

Examination and discussion of the Framework.   This group felt the table in Figure 2 of the framework was a useful summary.


Examination and discussion of 



Situation 10 – Simultaneous Equations



Situation 40 – Powers



Individually the students examined other Situations


Decision to try our hand, as a group, at the process of creating a new Situation write-up. 


Prompt: 

Students are studying multiplying binomials (factoring and roots) ax + b 

and cx + d.    A student asks, “What if we divide instead of multiply?”

The students organized into small groups and worked of developing the Situation Write-up over a period of three weeks.    Class met once per week.    There were extensive revisions.


A significant activity, individually as well as in the group, was to produce a graph of an example and play with changing  the parameters   a,   b,  c, or d.    This helped the seminar participants to identify special cases and general patterns.   For instance, 
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by using Graphing Calculator 3.6 produced the graph
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     In other words,   a = 1,  b = 4, c = 1, and d = 2.   

Then, by substituting   n for one of the parameters and animating the graph a family of graphs could be examined.   This eventually led to some algebraic characterizations of various observations about the curves, asymptotes, domain, roots, etc.


The word “play” was chosen intentionally.   In no case did these students want to argue that the graphs were proving anything.

Describe what mathematical ideas/concepts/etc. you expect to encounter in using the Framework or Situations this way:

Here is the Commentary produced by the seminar:


Commentary 

In our foci, we are assuming that we have a new function f(x) = (ax + b)/(cx + d). We prove that this is a function within Mathematical Foci 3 (asymptotes). With this new function, we find that there are restrictions on the domain and range, unlike the function f(x) = (ax + b)(cx +d). In this situation, we do not consider complex numbers. We see that the graph of this function is always a hyperbola, with the exception of the degenerative (or undefined) cases. To completely discuss hyperbolas, we found it important to discuss how to represent the roots and intercepts, graphically and algebraically. It is also necessary to show how the coefficients a, b, c, and d affect the graph. In the last two foci, we explain the limits and the inverse of the function.

Here are the Mathematical Foci


Mathematical Focus 1: Roots and Intercepts


Mathematical Focus 2: How the variables a, b, c, and d affect the graph


Mathematical Focus 3: Asymptotes


Mathematical Focus 4: Limits


Mathematical Focus 5: Inverse of f(x)


Mathematical Focus 6:  The function is always a hyperbola, with the exception of



degenerative or undefined cases.
Challenges in implementation:

1. Struggle with precision of language.

2. Constant pressure to change focus to pedagogy rather than mathematical knowledge.

3. No knowledge of, no interest in applications or historical perspective.

4. Pressure to be guided by (even satisfied with) what is in some particular syllabus or textbook.

5. Redundancy

6. Difficulty with being explicit about their perceived connections to the Framework – i.e. giving specific recognition of items from Figure 2. 

7. The seminar did not relate this work to the mathematics of more general functions that are the ratio of two polynomials, one or both of which may be of degree greater than  1.  

What would you like to know about the effects of implementing your idea?
1. The final product.   That is, the overall write-up of the situation.

2. I would like evidence that the participants had enhanced their understanding of this bit of mathematics

3. Evidence that the seminar participants will be more reflective in planning and reviewing their instruction.
