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What makes a good math teacher? A dichotomy
often emerges when this question is asked—one that
pits two hypothetical math teachers against each
other. Is the teacher who is an expert in math but not
very skilled in pedagogy better than the teacher who
knows very little about math but is highly skilled in
pedagogy? Various arguments are thrown around,
usually with both sides eventually conceding that an
effective math teacher needs at least a decent under-
standing of both math and pedagogy.

Yet the debate continues. In this article, we con-
sider the research on the topic of how much math
knowledge teachers and teacher candidates need in
order to effectively teach math. We begin with a re-
view of the research and theories on the importance
of mathematical knowledge for teacher candidates.
Then, we analyze how they fit with the currenteduca-
tion that teacher candidates are receiving (with a
special focus on the University of Saskatchewan and
local school divisions). We conclude with a discussion
of the implications for aspiring math teachers.

A Brief Look at the Literature

It may seem that if teachers have greater mathe-
matical knowledge, they will be more effective math
teachers and their students will be more successful
in mathematics; however, research has shown that
this is not the case. Begle (1979) measured teachers’
mathematical knowledge (determined by the number
of postsecondary courses taken) against student
achievement, and found no positive correlation. The
Third International Mathematics and Science Study
(TIMSS) reported that American students in Grade 4
were adequate and those in Grade 12 were poor at
mathematics (US Department of Education 1997,
1998). To see if teacher training had an effect onthese
results, the US Department of Education (1996, 1997,
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1998) conducted a study that found that the training
and knowledge of teachers in the United States were
comparable to those of their counterparts in other
countries, which seems to suggest that teachers’
mathematical knowledge has no effect on student
achievement (Howe 1999).

In institutions of higher learning, teachers learn
increasingly abstract concepts and are able to pass
math courses without leaming how to increase un-
derstanding of more elementary material (Fi 2003).
Researchershave investigated teachers’ mathematical
knowledge and have found evidence that mathemati-
cal knowledge does. in fact, play a vital role in stu-
dents’ learning of math (Ball 1990, 1991; Ball, Hill
and Bass 2005; Ball, Lubienski and Mewborn 2001;
Ball, Thames and Phelps 2008; Conference Board of
the Mathematical Sciences 2001; Hill, Rowan and
Ball 2005; Ma 1999). However, teachers require a
different type of understanding—an understanding
that they do not necessarily obtain in postsecondary
math courses.

Much of Ball’s research, and that of Hill and Ma,
is built upon Shulman'’s (1986, 9) definition of pedu-
gogical content knowledge:

The most useful forms of representation of those
ideas, the most powerful analogies, illustrations,
examples, explanations, and demonstrations—in
a word, the most useful ways of representing and
formulating the subject that make it comprehen-
sible to others. . . . Pedagogical content knowledge
also includes an understanding of what makes the
learning of specific topics easy or difficult: the
conceptions and preconceptions that students of
different ages and backgrounds bring with them
to the learning of those most frequently taught
topics and lessons.

Shulman defines, in essence, a discipline of study for
teachers different from their subject area and general
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