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Adding it Up: Helping Children Learn Mathematics
 Jeremy Kilpatrick, Jane Swafford and Bradford Findell, editors. National Academy Press,Washington, DC, 2001

Chapter four is the essence; all else is commentary. J. E. J.

     Adding It Up is a synthesis of the relevant research on mathematics learning from pre-kindergarten through grade 8. It begins with an Executive Summary that outlines its major tenets and ends with a chapter on conclusions and recommendations that could guide policy decisions related to mathematics learning for children and their teachers. These recommendations, if implemented, would transform the teaching of mathematics and the preparation and professional development of teachers of mathematics. The Mathematics Learning Study Committee of the National Research Council undertook their work to provide a research-based blueprint for addressing the public concerns and political pressures concerning the mathematics education of children in the elementary and middle grades in the schools in the United States. They selected number as a focus of their work because of its centrality to the mathematics curriculum in these grades. They do, though, provide limited discussion of content areas of algebra, geometry and measurement, and statistics and probability.

     The first two chapters of the book detail the current state of mathematics learning. The third chapter analyzes the domain of number. A rationale is provided for considering the system of the finite decimals as a subset of the rational numbers before studying the rational number system. Though I understood the rationale, I found a disconnect between the discussion of the common fractions including 1/3 and the focus on finite decimals. This distinction, though, is returned to in a later chapter. The essence of this book is chapter four. Mathematical proficiency is presented as a construct that embodies all that is necessary to learn mathematics successfully. Its five components – conceptual understanding, procedural fluency, strategy competence, adaptive reasoning, and productive disposition – are conceived as interdependent and interwoven and is imaged as a piece of wool or rope with five strands. The goal of school mathematics is to prepare mathematically proficient students. The first three components are based on the traditional aspects of mathematics learning, mathematical understanding, computational skills, and problem solving. Adaptive reasoning refers to the ability to explain and justify one’s thinking. This leads to the idea of formal proof. Productive disposition goes beyond the usual “attitude towards mathematics.” It refers to seeing mathematics as sensible, useful, and worthwhile while recognizing that hard work and one’s own ability will lead to successful learning in mathematics.

     The subsequent four chapters trace the mathematics that children bring to school through the content of middle grade mathematics in terms of the construct of mathematical proficiency. Chapter eight has a thorough analysis of algebra with briefer discussions of geometry and measurement and statistics and probability.     In chapter nine, instruction is presented as the interactions among teachers, students, and the mathematical content. In four vignettes, different teachers’ use of the mathematics the students are to learn as anchors in their lessons are analyzed. The discussions emphasize that teachers need to be clear as to all of their goals for their instruction. Only in carefully and consciously addressing all five components of mathematical proficiency will teachers enable their students to become mathematically proficient. There also are discussions of various aspects of classroom practices such as grouping, cooperative learning, homework, managing discourse, and the role and types of practice students need.

    Chapter ten addresses proficiency in teaching mathematics and provides a parallel construct to mathematical proficiency for students to frame its discussion. To be proficient in teaching mathematics one needs to have conceptual understanding of the core knowledge of the practice of teaching, fluency in carrying out instructional routines, strategic competence in designing instruction and adapting it to address problems as they arrive, adaptive reasoning in justifying and explaining one’s instructional decisions, and a productive disposition regarding mathematics, teaching, learning, and improvement of practice. 

     Adding It Up is a valuable resource for all mathematics teacher educators. It can serve as an overview for novices to the complexity of the issues related to mathematics teaching and learning. For more experienced faculty, it provides extensive research references to much of the traditional wisdom that is often espoused. It also documents the lack of research evidence for the long held belief that the more mathematics a teacher knows the more their students would know. 

     As I read the book, I found paragraph after paragraph that could serve as the basis for a three-hour course session on that topic. There are so many ideas in this book that it could be overwhelming for pre-service teachers or others who are not familiar with using research as a stepping-stone to ideas. My own plan is to use the book to stimulate discussion among mathematics teacher leaders and some key administrators with whom I have been working. I envision spending several weeks on analyzing the mathematical proficiency model and intend to read across chapters on the various components of that construct.

     A web-based version of Adding It Up: Helping Children Learn Mathematics, is available at http://www.nap.edu/catalog/9822.html. From here you can send students to particular sections of the book. This enables the use of the text as a supplement to other course materials. 
     Do let me know how you use Adding It Up: Helping Children Learn Mathematics. I would like to share that with other AMTErs.  The next column will review the CBMS report on the Mathematical Education of Teachers.  Let me hear from you.
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