Link:    Situating the Need to Know Mathematics from an Advanced Perspective

General Context (e.g.: professional development of activity in school setting; capstone mathematics course): 

A “capstone” type course to look at middle and high school mathematics from an advanced perspective. Most enrolled will be undergraduate prospective teachers or graduate students in a program (e.g., MAT) leading to initial licensure. Occasionally there may be beginning graduate students in the course.
 Names of contributors/authors:   Hollylynne Lee
 Goal of use of Framework (if applicable):
 To organize the course and for prospective teachers to be introduced to the framework at the beginning of the course. This would allow for explicit discussions about they are developing their mathematical proficiency and abilities in mathematical activities in order to do the mathematical work of teaching.
Goal of use of Situations (if applicable) (Includes process of developing Situations.):
 Within the course a goal is to help teachers connect the content learned in their advanced mathematics courses in college to the mathematics they will be teaching in high school. Goal of using Situations is to motivate how a deeper and broader understanding of mathematics can be useful in the work of teaching.
Specific Setting for use:
Use a particular textbook often used in such a course (e.g., Usiskin et al., Mathematics for High School Teachers: An Advanced Perspective), and create a mapping of how several of the situations and their mathematical Foci map onto different chapters/sections in the book.
Describe typical use:
As an opening to the Chapter on Functions, present the class with the prompt from Situation 30: Translation of Functions
Prompt:
During a unit on functions, the translation of functions is discussed in a class. When the class encounters the function y=(x-2)2+3, one student notes that the vertical translation of 3 up makes sense when compared to the +3, but the horizontal translation of 2 to the right does not make sense with the –2 in the function.
Ask the students to brainstorm the mathematical concepts connected with translations of functions and the “rules” for horizontal and vertical shifts and to work in small groups to explore their ideas further, given access to tools such as dynamic geometry program or java applets such as http://www.shodor.org/interactivate/activities/FunctionFlyer/  

The teacher can use the mathematical foci to help orchestrate the discussions and the prospective teachers’ mathematical activity to investigate the mathematics in this context. There are 3 mathematical foci contained in situation 30. The first deals with examining a graphical representation of a parent parabola f(x)=x2 and several others with values for h and k, such as f(x)=x2+3 and f(x)=(x-2)2. The second focus uses a numerical approach to examine the inputs and outputs from f(x)=x2 and f(x)=(x-2)2. The third deals with conceptualizing the transformation in terms of translation of the coordinate plane with new origin at (2, 3).

AT the end of the class exploration, revisit the framework and make explicit the various aspects of mathematical proficiency, mathematical activity and mathematical work of teaching in which the prospective teachers were engaged in and developing in their work on the task. For example, it is anticipated that they would be engaged in generating representations and 

The class exploration could end with the teachers generating other topics in school mathematics related to functions that can serve as an advanced organizer for the various topics that will be discussed in the Functions chapter in the textbook.

Describe the mathematical goal(s) of the use: The mathematical goals of this use of the situations and framework are to a) help teachers be more aware of connections among mathematical topics, and b) to have them bring forth mathematics related to various prompts that can be explored in more depth as a class. Their mathematical explorations are being motivated by contexts from practice. The exact mathematical goals will vary across the situations. But overall is to help them understand how they are developing their own mathematical proficiency and their abilities in engaging in mathematical activities.
Challenges in Implementation: 

· Carefully coordinating the situations with chapters in the textbook. 

· Having a mix of middle and high school teachers in the course together.

· Having MAT students in with traditional undergrads who are likely to be closer to the mathematical content in the course.

What do you want to learn about the use?


Are prospective teachers more motivated to learn deeper mathematical content when prompts are used to create practice context? Is there a difference in their development of MP & MA when using situations when not? Is there a difference in the prospective teachers’ abilities to engage in aspects of math work for teaching during their student teaching experience when given opportunities to engage in mathematics motivated by the situations? 

Could do a comparison group—one semester do not use situations and follow that cohort into student etaching, and then next semester use situations and follow that group into student teaching.  Would of course need ways of assessing MP, MA, and MWT. The framework would be useful in designing instruments (interview protocols, test items, lesson plan formats, etc) and frame the analysis of data.
