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East Asian students, taught by competent teachers, acquire proficiency in mathematics.
When they graduate and join the teacher force, they in turn become competent teachers.
Once a good cycle starts, the positive effects accumulate and increasingly reproduce
themselves. Unfortunately, this holds true for a vicious cycle as well. (Leung, 2006, p.
43).

There is evidence of a vicious cycle in which too many [U.S.] prospective teachers
enter college with an insufficient understanding of school mathematics, experience little
college instruction focused on the mathematics they will teach, and then enter their
classrooms inadequately prepared to teach mathematics to the following generations of
students. (CBMS, 2001, p. 163)

.S. mathematics educators are faced with the challenge of breaking this vicious

cycle. The most viable place where the cycle can be broken is in the preparation of

a new generation of teachers. This task is challenging because we have to work with
preservice teachers who are mathematically unsophisticated (Seaman & Szydlik, 2007; Ma,
1999).

The Conference Board of the Mathematical Sciences (2001) made five
recommendations with regard to mathematics curriculum and instruction for prospectlve
teachers. Listed below are three of the five recommendations:

* Prospective teachers need mathematics courses that develop a deep understanding of
the mathematics they will teach (p. 7).

e Courses on fundamental ideas of school mathematics should focus on a thorough
development of basic mathematical ideas. All courses designed for prospective
teachers should develop careful reasoning and mathematical ‘common sense’ in
analyzing conceptual relationships and in solving problems (p. 8).

¢ Along with building mathematical knowledge, mathematics courses for prospective
teachers should develop the habits of mind of a mathematical thinker (italics added)
and demonstrate flexible, interactive styles of teaching. (p. 8).

These recommendations emphasize mathematical understanding as well as mathematical
reasoning and thinking.

In this paper, the “habits of mind of a mathematical thinker” are explored in the context
of mathematics knowledge for preservice teachers. Students’ “deficient” habits of mind are
discussed in the first section. Shulman’s (1986) categorization of subject matter knowledge
and Harel’s distinction between ways of understanding and ways of thinking are presented
in the second section. The relations among ways of understanding, ways of thinking, and
pedagogical content knowledge are explored in the third section. Questions for research are
suggested in the final section.







