
As a result of a five-year, United States Department of Education funded, Star Schools project, an improving mathematics education Toolkit has been developed.  This toolkit, titled Building Capacity for Mathematics Achievement: A Collaborative Approach provides activities, tools, and resources to support schools in meeting the challenge of having all students become effective mathematics learners.  This toolkit is grounded in the belief that, while there is often much lip service about standards, effective instruction, and capacity building, discussions about these ideas are seldom grounded in the realities of the classroom.  This toolkit aims to address this gap and provide practical, workable approaches for school communities to improve mathematics achievement via concrete strategies that anchor and model these concepts within a meaningful context.  Towards this end, this toolkit: 

(1) connects professional development around classroom instruction (Cohen and Ball, 1999; Cohen and Hill, 2001);

(2) supports examination of local and cultural influences on teaching and learning (NRC, 2001; Stigler & Hiebert, 1999);

(3) emphasizes a focus on student thinking and teaching for understanding (Fennema &  Romberg, 1999; Wiggins & McTighe, 1998)
(4) promotes the deepening of teacher content knowledge (CBMS, 2001; Ma, 1999);

(5) aligns professional development regarding curriculum, instruction, and assessment (NCTM, 2000; Loucks-Horsley et al., 2003).

While demonstrating and critically examining the complete Toolkit is beyond the scope of an ICMI-15 conference demonstration, we do believe it is essential to outline the importance of embedding teacher professional development while attending to the larger contexts where teaching and learning occur (see the Instructional Triangle diagram in Adding It Up (NRC, 2000, pg. 313 for reference to this milieu). The ICMI-15 demonstration, proposed herein, will provide a broad overview of the complete toolkit, but focus primarily within Section Four to demonstrate specific examples of ways that teachers are engaged in the Fifteenth ICMI Study focus on The Professional Education and Development of Teachers of Mathematics.  It is not clear from the Call for Contributions to the Study how many hours should be planned for a demonstration.  Section Four of the Toolkit consists of about 20 hours of professional development materials, any number of which could be demonstrated, based on time constraints. The proposed ICMI demonstration would share the professional development resources that support these tasks and share work samples teachers generated during these tasks, examples of how teachers incorporated these ideas into their own curriculum and instruction, research findings regarding teachers changes in understandings and practice, and reactions from participating teachers.  Time would also be provided for conference participants to engage in these tasks as learners, and to reflect on and discuss the affordances of the tasks, as well as ways they can be improved.  The goal of organizing the demonstration in such a way would be to share resources that address ICMI-15 Study Strand II core issues, to be able to discuss these resources with other mathematics teacher educators, and allow all of us to learn more via this exchange.

A brief description of two of the tasks in Section Four of the Toolkit, along with exemplary teacher reflections, are introduced below:

Example One: Early in Section Four, after teachers have read and participated in some focused discussion on The Teaching Gap (Stigler & Hiebert, 1999), they participate in a guided dissection of the content and pedagogy in the TIMSS Video Study’s Japan Lesson #3 (Research for Better Schools, 2003).  To do so, the teachers’ first complete the mathematics task in the video themselves, anticipate as many ways that 8th grade students may approach the problem as they possibly can, and then discuss and organize these approaches from most concrete to abstract.  They next witness how this teacher had thought carefully about, and planned to scaffold and build on students’ strategies when planning and facilitating this lesson.  Teachers finally examine this teachers’ lesson plan and discuss the effective pedagogical actions the teacher made before and during the lesson.  Later, when planning their research lessons, they are expected to explicitly outline the important mathematical concepts they want their students to understand, articulate prerequisite knowledge, and anticipate student thinking and how they will explicitly utilize problem solving, communication, and reasoning strategies during this lesson. Participating teachers’ reflections are below:

· I enjoyed the video very much.  It brought to life everything that we had been reading about in the book.  

· This progression from the concrete visual representation to the more abstract algebraic expression follows what we should do in our classrooms, build upon that which is easily understood and move towards the more difficult. 

· The emphasis was on the mathematics, the teacher shared the responsibility for the learning.  

· One of the key elements of this type of teaching would be the preparation. One would need to anticipate all of the possible solutions, areas of possible misunderstanding and then compose possible questions or suggestions to redirect the learner. 
Example Two:  After teachers have completed reading Lesson Study: A Handbook of Teacher-Led Instructional Change (Lewis, 2002), they prepare to work in collaborative teams to plan, facilitate, observe, and reflect on effective instructional lessons.  As professional developers, a key aspect of guiding this process is a continual focus on research-proven components of essential components of effective lessons.  A variety of professional resources (NRC, 2000; NCTM, 2000; NRC, 2001; Wiggins & McTighe, 1998) emphasize the importance of instruction that engages students in minds-on, engaging, problem-solving activities that provide opportunity and expectation for communication and reasoning.  These ideas have been summarized in a MathStar Research Lesson Template (MathStar, 2003) that involves teachers in deeply reflecting on the Launch, Problem Solving, Communicating, and Closure components of instructional lessons.  In particular, they see MathStar videos explaining these components, and then discuss the variety of ways that multiple videotaped lessons (Research for Better Schools, 2003; Lesson Study Group at Mills College, 2000, San Mateo-Foster School District, 2002), which they have collaboratively seen and reflected upon, approach these components.  They find that while each lesson was different, all of these successful lessons carefully planned for each of these components.  Teachers are then prepared to do so themselves in their own lessons. Participating teachers’ reflective comments are below:

· [In the launch] The teacher presented only the exact information necessary (no more, no less) that the students would need to begin their investigation of the problem. 

· [During the problem solving stage] I noted that as the teacher circulated around the room he also was writing observations on a notebook that he held. I assume that he is documenting the thought processes of different children and perhaps some general observations of the class wide learning. 

· The students communicated their understanding by explaining and by justifying their answers.

· In teaching our lesson, we will want to concentrate on the aspects of this lesson that caused it to be exceptional:  1) planning and organizing the lesson to achieve a flow, which will help the children's conceptual understanding; 2) directing students’ problem-solving work by asking questions; 3) using the chalk board to keep a record of the lesson; 4) motivating the students by allowing them to feel "hungry"; 5) allowing the students to share their strategies; and 6) allowing the students to verify if their answers are correct.

Summary

Participants in the Building Capacity for Mathematics Achievement: A Collaborative Approach demonstration will be introduced to a new professional development toolkit focused on systemic mathematics education improvement.  First, a brief overview of the goals, rationale, and activities in all five sections of the toolkit: Connecting Data, Standards, and Curriculum; Using Assessment to Guide Instruction; Standards-Based Curriculum Planning; Forming, Engaging, and Supporting Teacher Collaboration Study Groups; and Additional Practical Mathematics Education Strategies and Tools will be provided.  Next, a detailed investigation of Section Four on Forming, Engaging, and Supporting Teacher Collaboration Study Groups will occur.  During this investigation, toolkit professional development resources, work samples generated by teachers during these tasks, examples of how teachers incorporated these ideas into their own curriculum and instruction, research findings regarding teachers changes in understandings and practice, and reactions from participating teachers will be shared.  Time will be provided for conference participants to engage in these tasks as learners and to reflect on and discuss the affordances of the tasks and ways they can be improved.

Session attendees will be guided to investigate videos of mathematics classroom instruction (Research for Better Schools, 2003; Lesson Study Group at Mills College, 2000, San Mateo-Foster School District, 2002; Annenberg/CPB, 1997) through multiple lenses.  During one activity, participants will utilize toolkit resources to scrutinize the mathematical content in the lessons with an eye on the ways that the lessons instructors supported the development of students’ conceptual understanding during planning and facilitation. They will then examine the ways that Arizona teachers have responded to this task and tried to emulate these content and pedagogy considerations in their own lessons.  During another activity, participants will utilize toolkit resources to analyze key pedagogical components of the videotaped lessons.  Specifically, the audience will explore the ways the lessons (a) were launched so that they build a context for the lesson lay the framework for the learning experiences; (b) engaged the students in reasoning with concepts through investigation and/or problem solving; (c) provided opportunities for students to communicate their developing understandings; and (d) provided closure and/or summary to the lesson activities and allowed the students to tie the ideas they had been exploring together.  Again after this activity, participants will examine the ways that Arizona teachers have responded to this task and tried to emulate these content and pedagogy considerations in their own lessons.

The goal of this demonstration is to share professional development resources that address ICMI-15 Study Strand II core issues and to be able to discuss these resources with other mathematics teacher educators and allow all of us to learn more via this exchange.
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