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So, what’s new?     JEJ

The Mathematical Education of Teachers (MET) is a report prepared by the Conference Board of Mathematical Sciences (CBMS) and was published by the American Mathematical Society (AMS) in cooperation with the Mathematics Association of America (MAA). It was designed as a resource for departments of mathematics at the post-secondary level. It is a distillation of the current thinking on issues related to the mathematics preparation of teachers and describes what that preparation should be and how that preparation should be accomplished. Given the status of the CBMS, AMS, and MAA and the play this book has received, one would expect such a document to be groundbreaking. Well, say I, it is and it isn’t.

In reading this book, one has to be careful not to be mislead by the discussion of recommended mathematics content. If I were to look at the mathematical content suggested for elementary and middle school teachers, I would be inclined to say, “So, what’s new?” The mathematics presented as the appropriate content for elementary and middle school teachers closely resembles the table of content of a typical mathematics for elementary teachers textbook. Those of us who have taught these types of courses know well the topics CBMS recommends and how difficult it is to include all the topics in the time we are allotted to teach those books.

So, what is new and ground breaking in this book? Plenty!

First, the MET report calls for mathematicians to become advocates for specialized study of mathematics by prospective teachers. One of its purposes is to convince mathematicians “ … that there is more intellectual content in school mathematics instruction than most [mathematicians] realize … (CBMS, 2001, p.3).”  It proclaims that the mathematics that teachers need to know in order to teach mathematics is substantively different from the usual mathematics offered by mathematics departments and that this mathematics is worthy of study. This mathematics is what Lee Shulman refers to pedagogical content knowledge, Zalman Usiskin calls this teachers’ mathematics, and MET describes it as mathematical knowledge for teaching. This is the specialized mathematics content that teachers need to know to do their jobs. Furthermore, MET states that the courses in the usual mathematics major provide high school teachers with an insufficient background to perform their job adequately.

It is important for AMTE members to note that the research that played a major role in convincing mathematicians of the intellectual nature of the mathematics that teachers need to know, was that of Deborah Ball and Liping Ma. Even though their research was qualitative and not experimental, the eloquence of the presentations of their conclusions convinced mathematicians of the validity of their conclusions.

Chapter 2 contains a series of recommendations that represent a call to action for mathematics departments. The second recommendation specifies the number of semester hours teachers at each of the elementary, middle, and high school levels should take. Chapters 3, 4, and 5 detail the mathematics that should be addressed in content courses for teachers at each of the levels. Further explication of the suggested content is given in chapters 7, 8, and 9 respectively. These chapters form Part 2 of the report.

For me, Recommendation 4 is the most groundbreaking. It calls for courses for teachers that “… demonstrate flexible, interactive styles of teaching.” In the discussions of the content of these courses in the six chapters described above, it is clear that the ways the courses are to be taught are to be different from the methodology traditionally used in mathematics courses. MET calls for the mathematics in these courses to be taught from a concrete and experiential base rather than in an abstract, deductive way. 

Recommendation 4 also calls for developing in mathematics teachers “… a habit of mind of a mathematical thinker…” Mathematics teachers need to search for mathematical attributes such as linearity continuity, and symmetry. They need to experiment, represent, classify, generalize and justify. Mathematics teachers need to come to believe that mathematics is supposed to make sense; that mathematics is more than a collection of facts and rules. This aspect of Recommendation 4 harkens back to the process standards of the 1989 NCTM Curriculum and Evaluation Standards and their reincarnation in the current Principles and Standards of School Mathematics document.

One of the habits of mind referred in various places is the ability to look for connections. Can an elementary teacher look at the algorithm for two-digit multiplication and its area representation and see how it relates to the product of two binomials? Can she see how the four partial products one gets from multiplying two, two-digit numbers relates to FOIL?

Will middle school teachers be able to recognize that when comparing two numbers it is sometimes more appropriate to use proportions rather than differences? Can they appreciate the many different ways variables are used in mathematics and analyze why the different uses make simple definitions problematic?

High school teachers have a major responsibility to help their students learn how to justify their mathematical work. Do these teachers recognize how proof and mathematical reasoning play out in all mathematics courses, not just in geometry? Can they analyze such elementary school practices as “Guess My Rule” and finite differences and discuss how they relate to calculus? Do they know that the search for these connections is heart of mathematics?

There is much in this report that is old hat to those of us who have been teaching or trying to teach mathematics content courses for prospective teachers. What is new and exciting in MET is the fervor in which mathematicians are calling for a change in the way mathematics is taught, if only for prospective teachers. There also is an acknowledgement that what appears to be simple, in reality is very complex. This document can be used to support conversations between mathematicians and mathematics teacher educators. In fact, discussing MET is a good place to start.

For more information on The Mathematical Education of Teachers you may go to the websites of any of the organizations unloved in its preparation and printing. The MAA web address is . AMS’s address is . CBMS’s address is . You can request a free copy of Part 1 of the report (the first six chapters) from CBMS. It is also available free as a PDF file from these sites.

For a summary of Part 1 of MET, see Bob Kansky’s entry at http://mathematicallysane.com/analysis/met.asp#top.
