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Group D ideas for use of the Framework and/or Situations

Kathy Jaqua

Do MAT, MAED, and MS mathematics students respond differently to the mathematics situations?  

Context:
In our master’s level programs, we have three groups of students all with undergraduate degrees in mathematics:  Non-mathematics education students who now want to teach high school (MAT), current high school teachers who want a higher degree and want to continue to teach high school MAED), and math students who do not plan to teach (at least at the high school level).   Looking at how these three groups respond to the mathematics in one or more situations could shed light on the mathematical disposition of each group.  

How can I use situations as a basis for helping students to figure out what mathematics they know and what they need to know to teach secondary mathematics. Can the situations help them situate their learning in particular courses that they will eventually teach?

Context:
In our undergraduate program, students in the first mathematics methods course will review high school mathematics curricula.  As part of this review, the situations will be the basis for students to explore what mathematics they know and what they need to know to teach secondary mathematics. The situations can be used to help PSTs explore levels at which students can solve the same basic problem, helping them review curricula at a deeper level. They can also determine how some problems connect to diverse mathematical content.

Jake Klerlein

Use the Framework for MPT to study the impact of three new mathematics content courses for prospective middle grades teachers. Each course is problem-centered, requires students to present solutions of problems to their peers who have not previously solved the problem as well as pose an extension of the problem for their peers to solve, and incorporate a field experience during which students facilitate children’s mathematical activity. The mathematical activity section of the framework will be used to inform the overall experience students have with requirements of the courses. As students engage with the mathematics topics of the course they will necessarily be required to reason, create and notice. The mathematical proficiency aspect also informs analysis of students’ experiences in the courses, but could be used to understand the presentations thoroughly.  When students present their solutions and pose an extension of the problem, they will demonstrate aspects of the strands of this aspect of the framework. The mathematical work of teaching is directly related to the work of the field experience and this aspect of the framework could be used to inform an analysis of students’ experiences in this part of the course. This goal will be accomplished through the final paper the students prepare documenting their work in the field. This work product requires students to clearly describe the mathematics of the activity, describe what the children did, articulate the MKT drawn on to understand and respond to the children’s activity, and to describe next steps they would take with the children to further their developing mathematical understandings.

A big piece I will look toward including is how students’ mathematical play has impacted their learning/experience/etc.

Charlene Beckmann

Use of Situations in Middle Grades Mathematics Education Content Course

In a content course for pre-service Middle Grades Mathematics teachers, the following activity could be given to PSTs to engage them in thinking deeply about the mathematics that arises from a prompt in one of the situations, the prerequisite understanding needed to complete the problem that is posed as part of the prompt, different ways that the problem in the situation can be solved (generated first by PSTs then also through reviewing the foci), and the mathematical links that each different solution makes. It could also be used as a springboard for discussion of the framework in a following class, especially as the problem, prerequisites, and solutions use the strands of mathematical proficiency. The activity below would take place over a two-hour class period with associated written follow-up.

Using a contextual situation such as the Temperature Conversion Situation, pose the prompt to pre-service teachers (PSTs). Complete the following:

1.
Analyze the situation and determine the mathematics that the prompt addresses.

2.
Determine prerequisite understanding students need to solve the problem posed in the prompt. 

3.
Determine different ways that students might solve the problem at three levels:

· Misconceived

· Partial

· Satisfactory

4.
Determine additional ways that the problem can be solved. (In essence, PSTs will generate sample foci.)

5.
What prerequisite mathematics do each of these foci assume?

6.
To what mathematics content does the focus lead or what mathematics does the focus foreshadow? 

7.
Which of the foci would you use at which level of mathematics?

8.
Why is each focus important?

Kanita DuCloux

Audience

The last preservice secondary mathematics methods course before student teaching or Masters level certification course 

Role of Situation/Framework

Present prompts as actual classroom scenarios to the preservice teachers.  Allow students 2-3 minutes to think about how they would respond.  Then arbitrarily choose or allow a preservice teacher to act as the classroom teacher and respond to the situation.  The rest of the class will provide feedback, ask questions, or critique the response.  Instructor will facilitate the discussions about the use of language, highlight the mathematics used, the mathematics that could have been used, what mathematics is prior to this situation, and what mathematics comes after this situation. 

Then present 2 - 4 foci and in groups have them discuss the mathematics illuminated by each foci, the appropriate mathematics course in which to concentrate on the concepts for each focus, and the connections within mathematics.

Betty Phillips

Use of Situations in a History of Mathematics course for elementary preservice teachers who are majoring in mathematics

The goal is to develop teachers’ content knowledge of a mathematical topic that is important in K-8 school mathematics by examining its historical development by using one or more of the situations from MPT. 

Example:  Situation 35, Solving Quadratic Equations. 

Possible scenario: pose the prompt and ask students to discuss various ways that a quadratic equation could be solved.  Next assign various groups to discuss one or two of the five foci with a small set of questions to guide the discussions such as:…..

The connection between solving an equation in one unknown and its associated function should emerge in the discussion. (This is not always obvious to students.)

A follow-up would be to examine whether the property, ab =0, then a = 0, b=0 or a=b=0 is always true. This would lead to a development of modular arithmetic which in turn could extend to a more careful examination of the real number system. Later in the course, connections could be made when students look at the symmetries of a square, equilateral triangle, etc.  …

At the appropriate times (to be determined), history readings will be assigned related to the development of the quadratic formula, factoring, and solving polynomials and how these formed the basis of abstract algebra………

Related Situations 15, Graphing Quadratic Functions,  and 50, Connecting Factoring with the Quadratic Formula, can be worked into the discussion. 

Mapping the Foci





Karen Marrongelle

A common tension in teaching mathematics arises when teachers want to, on the one hand, value student thinking in their classrooms and, on the other hand, advance a mathematical agenda. Teachers make numerous decisions as they navigate this tension; we can ask what are the mathematical implications of teachers’ decisions? The Situations may provide mathematical starting points for answering this question. For example, in The Product Rule for Differentiation Situation, a student questions why the derivative of a product is not the product of the derivatives.  Three mathematical foci are described. The implications of following each of the three mathematical foci can be mapped out, both mathematically and pedagogically.  Thus, the implications of a teachers’ decision to follow one focus over another for the classroom mathematical agenda can be analyzed. Mapping teachers’ decisions to pursue foci to classroom mathematical agendas connects the mathematical proficiency and mathematical work of teaching frameworks. Such mapping activities can be used with inservice teachers to reflect on their classroom decision-making and preservice teachers to “learn to learn to teach” (Heibert et al.). 

