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Summary

Given current concerns in the US and internationally about teacher quality and effectiveness, as well as the high-stakes accountability climate that exists in the US relative to teacher performance, there is an urgent need for valid and reliable assessments that can illuminate teachers’ mathematical knowledge for teaching.  A number of researchers are working in this domain, including Ball, Bass, Hill, and Rowan, both to further conceptualize the construct of mathematical knowledge for teaching, and to design tools for assessing it, at the elementary level.  At the secondary level, there has been some parallel work, such as that of Even on function.

Researchers from several projects at Michigan State University (MSU) are concerned with the mathematical knowledge of teachers of secondary school mathematics. In this work-session participants will engage with several aspects of the ongoing work of these projects, all of which have elements aimed at the conceptualization, development, and use of assessment tools to better understand the mathematical knowledge of teaching of secondary school mathematics teachers.  

Participants will explore the conceptual framework we are using in our work. This will include presentation, followed by critique and discussion, of the conceptual framework that has been developed to guide our work in assessment and teacher preparation reform. This will lead to exploration of the assessment blueprint; we will introduce the specific assessment blueprint that we have been using to help to generate pool of items intended to measure secondary mathematics teachers’ knowledge of algebra for teaching.  We are interested in feedback and questions about the conceptual framework and blueprint. Examination of items and pilot results is the third component of the work-session. Our first round of draft items will be piloted at MSU and other institutions around the country in late 2004 and early 2005.  Preliminary reports about the performance of the items, and the patterns of responses of various groups of preservice and inservice mathematics teachers on these items will be available for discussion. Finally, participants will participate in the development and refinement of items or a clinical interview.  The item development will involve working collaboratively to generate additional items or item ideas. An alternative option will be an activity where conference participants conduct clinical interviews using some of our open-ended items either with one another or with local secondary school teachers. Participants will spend time collectively writing items and discussing the challenges in this work, and the products of the session will be shared with all session participants.

Proposal 

Topic: Given current concerns in the US and internationally about teacher quality and effectiveness, as well as the high-stakes accountability climate that exists in the US relative to teacher performance, there is an urgent need for valid and reliable assessments of teachers’ mathematical knowledge for teaching.  A number of researchers are working in this domain, including Ball, Bass, Hill, and Rowan, both to further conceptualize the construct of mathematical knowledge for teaching, and to design tools for assessing it, at the elementary level.  At the secondary level, there has been some parallel work, such as that of Even on function. Several projects at Michigan State University (MSU) are concerned with the assessment of mathematics knowledge for teaching at the secondary level, and that is the focus of this session.

The Knowledge of Algebra for Teaching (KAT)
 project is the second phase of a research project to examine secondary mathematics teachers’ knowledge of algebra for teaching.   In phase one, an interactive process of literature review and empirical analysis of algebra curricula, teachers’ interview responses, and videotapes of algebra teaching led to the development of a framework of algebra knowledge for teaching.  The current work involves design and piloting of instruments to measure knowledge of algebra for teaching at the high school level, and includes a comparative study of development of this knowledge across varied preservice contexts.  Promoting Rigorous Outcomes in Mathematics and Science Teaching (PROM/SE)
 is a comprehensive systemic reform program aimed at improving K-12 student achievement in mathematics and science across 62 US school districts, on the basis of extensive baseline data about student performance, curriculum, instructional practice, opportunity to learn, and teacher characteristics, including knowledge of mathematics for teaching.  In addition, the MSU-based Teachers for a New Era Project (a reform of teacher preparation) and the “P-TEDS” project (a cross-national study of teacher education) are also concerned with these issues.
Theoretical and conceptual issues: In the past decade research has begun to uncover connections between teachers' knowledge and students' achievement, as well as to highlight complexity about teacher knowledge. Monk (1994) found that secondary school mathematics teachers’ knowledge has a positive impact on student knowledge, and that advanced mathematical coursework beyond a set of five courses added little value in terms of student gains. In very recent findings reported by Ball and Hill (see Education Week, October 13, 2004), a promising link seems to be emerging between teachers’ “knowledge of mathematics for teaching” and the performance of their students at the elementary school level.  Our research groups are interested in understanding how similar issues look at the secondary level, where typically teachers have studied a substantial amount of advanced mathematics.  

Wilson, Floden, and Ferrini-Mundy, in a 2001 review, point out that one serious problem in studying these relationships is the lack of sufficiently sensitive measures for examining teacher characteristics. Relationships between teacher knowledge and student performance might become more visible if the indicators of teacher knowledge were sufficiently sensitive to measure the kind of knowledge that is most likely, from a theoretical standpoint, to relate to student learning. This might include pedagogical content knowledge as proposed by Shulman, and mathematical knowledge for teaching as defined by Ball and Bass. Many common indicators of teachers' knowledge, such as major in college, college grades and GPA, college credits taken, or teacher certification or lack thereof are proxies for knowledge. And even more-direct attempts to measure knowledge, such as subject matter tests for licensure, test knowledge outside of the context of teaching, ignoring the question of whether this knowledge actually gets drawn on in practice when appropriate. Thus much of our work has focused on the development of conceptual framework elements that can support the design and selection of items to assess mathematical knowledge for teaching at the secondary level.

Detailed Plan: The work-session will include four parts. Participants will explore the conceptual framework we are using in our work. This will include presentation, followed by critique and discussion, of the conceptual framework that has been developed to guide our work in assessment and teacher preparation reform. This will lead to exploration of the assessment blueprint; we will introduce the specific assessment blueprint that we have been using to help to generate a pool of items intended to measure secondary mathematics teachers’ knowledge of algebra for teaching. This is a multi-dimensional model that includes as its main dimensions algebra content, algebra knowledge for teaching, and domains of mathematical knowledge.  Within mathematical knowledge for teaching we have the categories knowledge of school algebra, advanced knowledge, and teaching knowledge. We are interested in feedback and questions about the conceptual framework and blueprint. Examination of items and pilot results is the third component of the work-session. Our first round of draft items will be piloted at MSU and other institutions around the country in late 2004 and early 2005.  Preliminary reports about the performance of the items, and the patterns of responses of various groups of preservice and inservice mathematics teachers on these items, will be available for discussion. Finally, participants will participate in the development and refinement of items or a clinical interview.  The item development will involve working collaboratively to generate additional items or item ideas. An alternative option will be an activity where conference participants conduct clinical interviews using some of our open-ended items either with one another or with local high school teachers (providing that local connections, including translation or interpreting, can be arranged.) Participants will spend time collectively writing items and discussing the challenges in this work, and the products of the session will be shared with all session participants.

Materials: We plan to bring several materials for this activity.  The conceptual framework and assessment blueprint are written documents describing our elaboration of the construct of mathematical knowledge for teaching algebra at the secondary level. We also will plan to distribute a small set of items that have been piloted in our work this year, along with results, as a basis for discussion among work-session participants. For the clinical interview component, we will bring the protocols that we developed in KAT as a means of probing teachers’ mathematical knowledge in our two focal domains of equations/expressions and functions and their properties. These include a sorting task as well as brief scenarios that call for teacher responses. Finally, we will be prepared to lead participants through some item development work in the mode we have employed in our projects, which involves identifying as a “kernel” some item in school algebra (e.g., an item from the National Assessment of Education Progress) and then using that as a basis for generating items in other cells of the blueprint.

Session Structure: Ferrini-Mundy will present and lead discussion of the conceptual framework; Senk will facilitate discussion of the assessment blueprint.  Schmidt will report on item piloting results, and all will be involved in the item development and/or clinical interview component.




� Funded by the National Science Foundation, 2004-2007: key faculty members of the KAT team with mathematics interests include:  Joan Ferrini-Mundy, Sharon Senk, William Schmidt, Karen Allen, Raven Wallace, Robert Floden, Gail Burrill, and Mark Reckase.





� Funded by the National Science Foundation, 2003-2008:  key faculty members of the PROM/SE team with mathematics education interests include:  Joan Ferrini-Mundy, William Schmidt, Peter Bates, Gail Burrill, Mary Bouck, and Glenda Lappan.
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