AMTE proposal:  Using Defining Moments in Mathematics Classrooms to Inform Teacher Education.

Project Description (49 words)

Presenters will introduce a vignette that captures a defining moment from a high school mathematics lesson and a variety of pathways that extend the lesson. Participants will work on creating pathways for a set of defining moments and will explore uses of vignettes in courses and activities for mathematics teachers.

Abstract:

Often a mathematical lesson has a defining moment that creates an opportunity to teach significant mathematics.  It may be a student’s question, an example that a teacher offers, a confusing definition in a textbook, or any number of sources, but it becomes a stimulus for exploring an important mathematical idea.  At such a defining moment, there are usually a variety of paths that could be taken each with a different purpose and different result. For example, in a class discussion of polygons, a student argued that a circle was a polygon with an infinite number of sides.  From this provocative statement, the teacher might have directed the subsequent discussion toward the use of definitions or a related discussion of the characteristics of polygons and non-polygons.  Another pathway could have taken a very different direction toward the idea of infinite or the idea of limits. It is not reasonable to try to compare or evaluate the various paths, but by analyzing each path, we believe it is possible to identify important mathematical knowledge that is useful to a teacher of mathematics. 

The Center for Proficiency in Mathematics and the Mid Atlantic Center for Mathematics Teaching and Learning have been collecting defining moments from high school mathematics classrooms and teachers’ mathematical discussions. We are in the process of creating a variety of pathways that could be taken for each defining moment.  We would like to discuss ways that these vignettes of defining moments and potential pathways could be used to enhance the learning and teaching of mathematics.  We currently see three potential areas in which to use these vignettes:  mathematics and mathematics education courses for preservice and inservice teachers, mathematics education research, and assessment of mathematical thinking.  In this session we would like to focus on uses of the vignettes in helping preservice and inservice teachers learn mathematics that is needed for teaching mathematics at the high school level.  Mathematics instruction for teachers is useful when it incorporates artifacts from the classroom such as student work, mathematics curricula, or videos of mathematics classrooms (Ball & Cohen, 1999; Borko, 2004). We believe that our vignettes from authentic school contexts can provide an effective stimulus for exploring important mathematical ideas.

In the proposed session, we would provide a vignette that includes a description of a defining moment in a high school classroom and illustrate a set of pathways that lead toward a variety of mathematical ideas.  We would provide a brief analysis of the characteristics of the pathways and their products.  After this orientation, we will ask participants to create and discuss pathways that could be taken from  defining moments we have documented  in high school mathematics lessons.  After participants have had an opportunity to work on a vignette, we will focus our group discussion on possible uses of this type of vignette in teaching mathematics to preservice and inservice secondary teachers.

Timeline and characteristics of the session.

Orientation about vignettes and creating vignettes  (30 minutes)

     Pat Wilson, Kanita DuCloux  

Creation and discussion of vignettes in small groups  (30 minutes)

     Group facilitators:  Pat Wilson, Kanita DuCloux, Bob Allen, Dennis Hembree and Kathy Heid

Discussion of uses of vignettes in courses, workshops, and field experiences 

     By full group (30 minutes)

     Discussion leader:  Kathy Heid 
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