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June 2006

Points:
1. The content of algebra in the early grades (K-2; 3-5) needs to be constructed in a way that lays the groundwork for later work in middle and secondary grades

· A glance at the history of introducing statistics education K-12 inform thinking about this question 

· What are some sources that can be used to provide a frame of reference for what students need to know and be able to do with respect to algebra K-5?

i. Articulating foundational conceptual understandings

Carpenter, T. P., Franke, M. L. and Levi, L. (2003). Thinking mathematically: Integrating arithmetic and algebra in elementary school. Portsmouth, NH.

Knuth, E. J., Stephens, A. C., McNeil, N. M.,  & Alibali, M. W. (2006). Does understanding the equal sign matter? Evidence from solving equations. Journal for Research in Mathematics Education. 37, 297-312. 

ii. Another source: Developing Mathematical Ideas - Algebra cases currently in development; contact authors for copies of materials (see cases bibliography included)

Teaching to the Big Ideas of Early Algebra

 (EDC, Newton, MA and TERC, Cambridge, MA)

This project is designing, producing, and testing two professional development modules to help teachers learn about mathematics content and development of student thinking in early algebra. The modules, on themes of generalization and functions, are part of Developing Mathematical Ideas (DMI), a series of seminars designed for elementary and middle-grade teachers of mathematics. Funded through a grant from the National Science Foundation.

Project Director: Deborah Schifter, Susan Jo Russell, and Virginia Bastable

2. What early childhood mathematics (K-2) literature needs to be reviewed?

· Focus on identifying content that is grounded in essential conceptual understandings (e.g., number sense
; mathematical fluency
) 

· Recognize that children develop mathematically (e.g. see Wright, et. al., 2000, 2002, 2006; van den Heuvel-Panhuizen, 2001)

· Articulate trajectories that address both content and development of learning

· Possible additional curriculum materials to review in addition to the problem based and traditional programs currently available

Houghton Mifflin Math Expressions (Karen Fuson)

SRA Number Worlds (Sharon Griffin and Robbie Case)

3. Consider the importance of mathematical press (Kazemi, 2002; Kazemi & Stipek, 2002), that is, what it means to press students to think conceptually about mathematics in the context using high cognitive demand tasks (Stein, Smith, Henningsen, & Silver, 2000). 

Kazemi, E. (2002). Discourse that promotes conceptual understanding (pp. 44-49). In D. Chambers (Ed.) Putting research into practice in the elementary grades. Reston, VA: NCTM.

Kazemi, E. & Stipek, D. (2002). Motivating students by teaching for understanding. In J. Sowder & B. Shappelle (Eds.) Lessons learned from research.  Reston, VA: NCTM.

4. Consider characterizing content/concepts by examining tasks and sequences of tasks. The tasks with which students engage determine what they learn about mathematics and how they learn it. Not all tasks are created equal, and different tasks will provoke different levels and kinds mathematics and student thinking (Stein, et al., 2000). 

For example, 

· CGI (Carpenter, Fennema, Franke, Levi, & Empson, 1999) is centered in consideration of the structure of tasks (i.e., story problems), the number choices made when designing tasks, and the contexts in which tasks are situated.

· The design and sequence of tasks in Rachlin, et al (2001) Algebra I: A Process Approach (2nd edition). Honolulu, HI: University of Hawaii, Curriculum Research and Development Group came from an NSF- funded research in curriculum development project. 

� Number sense refers to a person's general understanding of number and operations along with the ability to use this understanding in flexible ways to make mathematical judgments and to develop useful strategies for solving complex problems (Burton, 1993; Reys, 1991). Researchers note that number sense develops gradually, and varies as a result of exploring numbers, visualizing them in a variety of contexts, and relating them in ways that are not limited by traditional algorithms (Howden, 1989). (http://illuminations.nctm.org/reflections/prek2/E_NumberSense/index.html accessed 6/29/06)
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� Fluency refers to the ability to use mathematics accurately, efficiently, and flexibly.  Fluency includes an understanding of the meaning of operations and their relationships to each other; knowledge of a large repertoire of number relationships, including addition and multiplication facts’ and a thorough understanding of the base ten number system.  Central problems in focusing on teaching the steps of the standard algorithms include the emphasis on individual digits and not on whole quantities and relationships among quantities and a focus on mastering sets of steps rather than understanding the meaning and use of the mathematical operation. 
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