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Glen Blume

Use of Framework (in conjunction with Situations-based course activities)

I wish to revise the elective mathematics education course for prospective secondary teachers that I taught several summers ago. The revision will include using the MPT Framework, in particular the MPT categories of MP, MA, and MWT, to provide structure to the course (in some yet-to-be-determined way). One way in which this might occur could be to identify key mathematical proficiencies, activities, or works of teaching that would be targeted in a situation or in particular foci of a given situation. Another way might be to take the items in the framework (e.g., mathematical creating) and identify where in a collection of situations that mathematical activity—or proficiency or work of teaching—would be addressed and what would need to be created to do that. In addition to these tasks of identifying Framework–Situations connections, I will need to determine how the classroom activities might be revised to address the various aspects of MPT. For example, in working with Situation X, How will I emphasize historical and cultural knowledge? or How will I engage students in defining? The product will be a Situations-based course organized in some way around the MPT Framework.



Briars/NCSM

Develop professional development materials from this project
Rationale: Currently, there is a dearth of professional development materials for secondary mathematics teachers, particularly those that address mathematics content. The framework and situations from this project could be the basis of a set of professional development materials—either published or downloadable—to address this need. The situations have particular appeal for teachers because they are situations that arise from practice. Such materials would be valuable from NCSM’s perspective because they are consistent with our goal of supporting mathematics education leaders to ensure that all students have access to effective, rigorous mathematics instruction every day.
Audience: Mathematics education leaders at all levels, e.g., state, district, school-based (department chairperson, mathematics coach), or professional service providers (e.g., PA Intermediate Units; NY Boses). Materials could be used in formal professional development sessions, or as part of on-going school-level work, e.g., professional learning communities. 

Structure: In addition to the Framework and situations, the materials would include:
· Facilitator notes that describe how to use the Framework and situations, e.g., provide discussion prompts for each situation, information on points/issues that typically arise during a discussion of the possible mathematical foci for the situation, aspects of the related foci to highlight in subsequent discussions, suggestions for reaching closure/next steps, etc. 

· Suggested clusters of related situations, e.g., organized around mathematical strand (algebra, geometry, data), habits of mind, etc. 

· Information about the process of creating new situations based on participants’ classroom experience. This would enable teachers to go beyond externally provided situations and look inside their own practice and analyze the mathematics related to situations that come up in their own teaching, e.g., students asking questions that led to confusion on the part of teachers or other students.

Format: The materials could be print collections of situations, or could be available electronically, i.e., be housed online to allow for easy access.

Extensions: Other types of situation prompts that could be created include curriculum analysis (comparing/contrasting different approaches to the same content); dilemmas that arise from particular application problems; or relatively new approaches (e.g., Now-Next characterization of functions in CorePlus Mathematics).


Some thoughts for use of Framework and Situations

Maurice Burke

Abbreviations:  MP, MA, MWT refer to the components of the framework.  MWT has five components and I specifically refer to them in the ideas below.

Background:  I think we need to have a course for teachers (masters level) on curriculum design.  Teachers are at the center of curriculum decision making – especially at the level where it really matters.  Preservice work is woefully inadequate to prepare high school teachers to really understand their role in the curriculum decision making process and the extent of the work involved.  As a component of that course, I would like the students to gain an appreciation various aspects of the mathematics involved in curriculum decision making.  Situations can be used to point to these aspects.  

Use of Situations and Framework:  I would present students with examples of situations each of which have five foci – one elucidating each aspect of the MWT part of the framework.   Students would be asked to contribute more options within each focus that went beyond the example I provide in that focus.  This would give them the opportunity to illustrate or see how specific aspects of mathematical proficiency (MP) and activity (MA) can emerge as critical features of the students doing mathematics.   In fact, I would ask them to deliberately connect the exposition of each foci to a few specific components of MA and MP.  Collectively, the Situations should give multiple focused expositions of the kind of proficiency that would be helpful in a variety of topics and contexts for curriculum decision making.  
With this grounding in the Framework and Situations as pointers to the multifaceted nature of understanding and doing mathematics, I might then have the students, as homework, design their own Situations using prompts that I gave them and Situations where they must provide the prompts.  In both cases I would ask them to submit the following Foci tasks:

FOCUS 1:    Map the Situation prompt to the curriculum  (MWT#3)

FOCUS 2:    Map the prompt to fundamental ideas, thus illustrating “analyzing. (MWT#1)

FOCUS 3:    Map the prompt to core practices (MWT#1)

FOCUS 4:    Map the prompt to Student operational thinking and meaning (MWT#2&4)



Debbie Gober

We will offer a summer mathematics workshop for secondary teachers and follow-up sessions during the school year. In the workshop, teachers will focus on the new state mathematics standards and work on tasks related to the standards (mathematical proficiency and activity). As part of the workshop, teachers can examine some of the situations that relate to the mathematics they are exploring and delve deeper into the pertinent mathematics (mathematical proficiency and activity). During the school year, teachers will meet regularly to plan units for the Mathematics III curriculum and discuss previously taught units. As teachers plan and share their reflections on lessons that have been taught, contexts for the development of new situations may arise. Teachers will have opportunities to work together to generate new situations related to their own practice and/or apply knowledge and understanding of the situations and related mathematics discussed in the summer workshop (mathematical work of teaching). The framework for MPT may be used to guide the design and implementation of workshop and follow-up activities.



Henrique Manuel Guimarães

Building on the notion that mathematics teachers have not only (mathematics teaching) experience but also (mathematics teaching) knowledge, the using of the Situations together with the Framework could stimulate and help teachers in analyzing their own practice and in the process foster them to be generative and more self-confidence, and so extending and deepening their understanding and knowledge about mathematics and its teaching and learning.
Group E, 2nd meeting, 03.18.10


Ideas for “using” the situations and framework
Larry L. Hatfield
1. Using the Framework, produce a “mapping” to show the connections into (and across) the Situations.

2. Using the Framework (and especially the five items in “3. Mathematical work of teaching”), revisit the Situations to show in each of the Foci how each “work” item is engaged.  For each Situation, be sure to have at least one Focus discussion that links to every one of the five “work” actions.

3. Consider the development of video scenarios to illustrate actual classroom scenarios (perhaps for each Focal approach of a Situation analysis).

4. Consider posing (via stories of a hypothetical classroom and a student, “Billy”) selected Situations to precollege students, to engage them in their analysis of “Billy’s thinking” and how we might “help Billy to understand.”
The Framework is the key! In many ways, the particular Situations are not as central, and not necessarily unique. It was expressed that many might be possible, and further that the particular Foci that have been produced are not unique. It was said that the Framework was produced out of the Situations (found in classrooms)---thus, it is a kind of “reverse engineering” result.

Now, it may be important to be intentional. Use the framework as a structure to generate Situations linked to teaching practices but which are now designed to give specific manifestations of the elements of the Framework.

Is there yet another level of analysis to consider? What are the connections across Foci within a Situation?  What are the connections across Situations that link to the Framework?

There may be at least two intentions in “using” the Framework and the Situations---to inform or to empower. By reading and reflecting upon a comprehensive documentation of all that has been written we all can become more informed; this alone could result in a deepened knowledge/proficiency for teaching mathematics. Beyond this might be uses where a Prompt only is given, to engage teachers in analyses (writing Focal discussions)---some have reported this. Beyond this might be teachers identifying from their own classroom experiences occurrences of student questions or confusions that serve as a new Prompt. If the teacher is generative (able to perform conceptual analyses of a multiplicity of mathematical approaches, interpretations, consequences, etc.), then using these Situations will have produced a new level of competence/proficiency.

More attention to “historical and cultural knowledge” is needed (this should show in various Focal discussions).

More attention to “mathematical tools” (esp. technology tools) should show.

 “Access and understand the mathematical thinking of students” needs much more explicit attention and elaboration as a key aspect of “work of teaching.”


Hollylynne Lee, North Carolina State
Idea:  Situating the Need to Know Mathematics from an Advanced Perspective

Using the situations within a “capstone” type course to look at high school mathematics from an advanced perspective. 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. One possible idea is to take 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. This would then be followed with developing explicit designs of how a situation can be used to possibly motivate the mathematical work to be done in a chapter.

Idea: Framing the Content and Experiences in Developing Ways to Draw Upon Mathematics in the work of Teaching
A group of faculty can use the MPT framework as a way to organize departmental discussions about how content and experiences in various courses in a program can be contributing towards building a teacher’s mathematical proficiency, abilities to engage in mathematical activity, and proficiency in doing the mathematical work involved in teaching. One possible way to use the framework is to think about the five categories of Mathematical Work of Teaching:

· Probe mathematical ideas

· Access and understand the mathematical thinking of learners

· Know and use the curriculum

· Assess the mathematical knowledge of learners

· Reflect on the mathematics of practice

These five strands could be used to organize the work in a methods course.  The 5 strands could be discussed at the beginning of the course with teachers and used throughout the course to anchor discussions. Class activities or assignments can be designed to help teachers develop certain strands. For example, teachers may be given a concept such as slope and asked to unpack mathematical ideas needed to understand slope and how different ideas in high school build up to and from understanding slope. Then they could examine a textbook or set of state standards (or Core standards) and identify ways in which the text or standards provide opportunities to build mathematical proficiency and engage in mathematical activities around the concept of slope. 

Idea: Building from Mathematical Foci towards Statistical Foci

We can use the situations to help  teachers use their more comfortable work in mathematics to examine statistical situations that can lead to an understanding of the statistical nature embedded in contexts. Graduate students (some whom are practicing teachers) whom are in a course on “Teaching and Learning Statistics” can engage in examining the four situations focused on statistics concepts. Use a similar approach as described by others who have used them: give teachers the prompt, have them brainstorm mathematical ideas related to the situation. Discuss some of the ideas as a whole group. Then break the class into groups where each group examines one Focus. They have to then present the mathematics in that focus to the whole group in a discussion format. After all the groups have gone, then ask the groups to brainstorm specific things they teacher could draw upon in that prompt that is non-mathematical in nature, and specifically what is statistical in nature. Thus can help highlight what is different about teaching statistical ideas than mathematical ones. It can help the teachers distinguish statistical reasoning from mathematical reasoning.


Sharon L. Senk, Michigan State University

Using MPT Framework & Situations in Mathematics Courses for Pre-service Elementary & Middle School Mathematics Teachers

Background: New Michigan regulations require all elementary education programs in the state to incorporate one of two options in their programs http://www.michigan.gov/documents/mde/Elementary_Standards_JAN2008_231066_7.pdf). MSU’s Teacher Education Department has decided upon the first option offered by the state. This option requires that elementary education students have either one major (from one of five specified areas: math, literacy, integrative science, reading, or social studies) or two minors (from the same areas). 

MSU’s Teacher Education Department has decided that they want their content area majors, except literacy, to be from departments outside of the College of Education. The other three areas are participating with TE by offering a major (for elementary education students). However they do not currently offer a minor. So at this time the only option for the Mathematics Department is to create a major. The new Teaching Major In Mathematics for Elementary Education will reside in the College of Education but the courses in the major are all from the College of Natural Science. 

Currently two new mathematics courses are being designed for students electing this major. MTH 304, Algebra for Elementary and Middle School Mathematics Teachers, will focus on algebra as a symbol system and algebra as a study of structures, e.g. groups, integral domains, fields as related to elementary and middle school mathematics. MTH 305, Functions and Calculus for Elementary and Middle School Mathematics Teachers, will focus on algebra as a study of functions and patterns of change. 

Prerequisites for these courses are courses on number and geometry, a year of calculus, intro to abstract math, and college level geometry. Each course will attempt to deepen the level of mathematical proficiency of the future teachers, help them understand connections within mathematics, between mathematics and the real world, and between elementary and lower secondary mathematics and the college level mathematics they have studied. In this sense, both courses serve as capstone courses for the new major.

Many students who select this major will likely be headed toward teaching mathematics in middle school (MI does not offer a special middle school certification.), or serving as mathematics specialists or leaders in an elementary school.

How MPT Framework and Situations will be used: 

After agreeing on the mathematical content for each course, a few situations related to that content will be selected to illustrate how teachers need to draw upon their content knowledge in teaching. For instance, in MTH 304 we might use Situation 40 (Powers), 44 (Zero  Exponents), 45 (Zero Product Property), or 50 (Connecting Factoring with the Quadratic Formula). Situations would be used in ways similar to what Glen Blume or Jim Wilson described.  

The first aspects of the framework could be highlighted by asking students to provide feedback about how various types of mathematical proficiency are relevant to each of the prompts. We might also ask the future teachers to comment on various aspects of mathematical activity evident in the prompts or the foci, e.g. noticing mathematical structure or symbolic forms or the importance of definition as an aspect of creating mathematics. 
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