
MANITOBA ASSOCIATION OF MATHEMATICS TEACHERS FALL 2011

VOLUME XXXX, ISSUE 1! PAGE 13

Recently, a very high number of Manitoba professors in the areas of mathematics and the 
applied and pure natural sciences have signed a petition (see Martin, 2011) in which the 
undersigned ask the current Manitoba Premier and the current Minister of Education “to 
introduce, in addition to the existing requirement of 3 credit hours in mathematics or statistics at 
the university level, the following requirement for teacher certification in the elementary or 
middle years stream in Manitoba: A minimum of Grade 12 Pre-Calculus Mathematics 40S 
(strongly recommended) or Grade 12 Applied Mathematics 40S, or equivalent, from high 
school.” In this article I would like to unpack the core arguments provided in the preamble of the 
petition and suggest a more evidence-based approach to addressing the underlying issue the 
petitioners are concerned with. 

The underlying concern of the petitioners is with early and middle years teachers’ “weak 
math skills” and “math anxiety” that both contribute to poor mathematics learning experiences 
for their students. As Don Metz (education professor at the University of Winnipeg), with 
reference to the 2003 PISA results has pointed out (Metz, 2011), Manitoba students are pretty 
much Canadian average in terms of their overall mathematics competency, and Canadian 
students rank fairly high worldwide. There is simply no overall problem with the mathematics 
learning and, thus, the mathematics teaching in Manitoba schools. That, however, does not 
mean that in specific school and classroom contexts, the mathematics teaching competencies of 
teachers do not need to be improved. The appropriate concern, then, is how to best support 
current and future teachers with the development of their mathematics teaching competencies 
(and that includes the issue of “math anxiety”, i.e., a teacher’s attitudinal relationship with 
mathematics). 

The petitioners write that “university math professors have found that students with this 
minimum requirement [Grade 12 Consumer Mathematics course] often have alarmingly weak 
mathematics skills and high levels of math anxiety” and that “university professors cannot make 
up for years of neglect caused by taking inadequate math courses at the high school level in a 3 
credit hour university course”. The petitioners, thus, suggest that requiring a more academic 
mathematics course at the high-school level can help the mathematics professors in their 
preparation of future early and middle years teachers’ mathematics knowledge that then will 
prepare them better for the teaching of mathematics. The research I will be drawing on, 
however, will provide evidence that this approach generally will not be supporting the 
development of future teachers’ mathematics teaching competencies while a more integrated 
approach of pre- and in-service education of teachers will. 

In the academic field of mathematics teacher education – which is one of the two fields of 
study relevant for the concern addressed here and in the petition! – one insight about the 
mathematical knowledge needed for teachers to teach mathematics well has emerged: 
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(*) The way teachers need to know mathematics for teaching is qualitatively different than the 
way in which other professions (like research mathematicians, engineers, etc.) need to know 
mathematics. 

Based on this insight the scholars have been suggesting that taking university-level 
mathematics courses is not the way to help future early and middle years teachers to develop 
the mathematics teaching competencies, which include the way they need to understand the 
mathematics they teach. (If you are interested in studying this line of research and scholarship, 
the following provides a good way into it: the work by Deborah Loewenberg Ball (University of 
Michigan) and her colleagues, e.g,, Ball, Lubienski, & Mewborn, 2001; Ball, Thames & Phelps, 
2008; as well as the 2009 special issue 29(3) of the Canadian-based international journal of 
mathematics education “For the Learning of Mathematics”.) While it is true that one cannot 
teach what one does not know, the insights from the field of mathematics teacher education 
research suggest that one needs to ask what it is that one needs to know to teach mathematics 
well – and the answer the research suggests for the case of early and middle years teachers is 
that it is not pre-calculus high school mathematics or university-level mathematics. 

The other field of study that can provide evidence for how to best support current and 
future teachers with the development of their mathematics teaching competencies is the 
research field of teacher professional development. The best pre-service teacher education can 
provide is to prepare good beginning teachers. Teaching is a profession that requires on-going 
professional development, and the research in the field of teacher professional development 
provides us with good evidence for approaches that work well (see, for instance, the overview in 
Falkenberg, 2010). The evidence from this line of scholarship together with the evidence from 
the mathematics teacher education scholarship suggests to me that a well-developed pre- and 
in-service teacher education program provides the most effective approach to helping pre- and 
in-service teachers with the development of their mathematics teaching competencies. Most 
pre-service teacher education programs in Manitoba are after-degree programs, meaning that 
all those entering these programs have a bachelor’s degree of some kind. While I do not want to 
deny that many of them have difficulties with university-based mathematics as described in the 
petition, my own experience from teaching future early and middle-years teacher candidates is 
that all of them are intelligent enough to develop the mathematical understanding relevant to the 
teaching of mathematics at the early and middle years level as well as being able to overcome 
their anxiety teaching mathematics. The issue of their ability to successfully take university-
based mathematics courses is, thus, irrelevant to the underlying concern of this article – and of 
the petitioners. 

There are a number of other aspects that would need to be considered for the question of 
what experiences and qualities should be required for teacher certification than those 
concerning mathematics education. But even up to this point I hope to have made the case that 
in order to address the concern that gave rise to the petition and to this article – the concern of 
how to best support current and future teachers with the development of their mathematics 
teaching competencies – the petition should read quite differently than it currently does. The 
evidence referenced in this article suggests that in order to adequately address the concern 
raised, the Minister of Education should: 

(1) remove the 3-credit university-mathematics breadth requirement for teacher certification. 



MANITOBA ASSOCIATION OF MATHEMATICS TEACHERS FALL 2011

VOLUME XXXX, ISSUE 1! PAGE 15

(The evidence referenced in this article suggests very strongly that a university-
mathematics course requirement has no direct relevance to developing mathematics 
competencies relevant to early and middle-years mathematics teaching; it might actually 
be that this requirement – as anecdotal evidence from my courses suggests – has the 
potential to contribute to or create the mathematics anxiety that the petitioners are rightly 
concerned about.) 

(2) do not make any changes to the current teacher certification requirements (at least not for 
reasons concerning mathematics education).

(There is currently no evidence that changes of the type suggested by the petitioners will 
make any difference where it really counts to address the concern raised, namely in the 
development of early and middle-years teachers’ development of mathematics teaching 
competencies. Quite to the contrary, the evidence drawn upon in this article suggests that 
high school mathematics is not relevant to how early and middle-years teachers need to 
know mathematics to help their students successfully learn mathematics.) 

(3) support school divisions with resources to develop and implement effective in-service 
programs that support teachers with the development of their mathematics teaching 
competencies. 

(What “effective in-service programs” are should be based in the findings of scholarly 
literature on teacher professional development. What relevant “mathematics teaching 
competencies” are should be based in the findings of the scholarly literature on 
mathematics teacher education. In this article I have referred to evidence from both fields 
of study.) 

A last, but important, point of consideration for the government: these evidence-based 
recommendations concerning mathematics education have to be seen in the light of multiple 
needs of teachers in the K-12 school system. For instance, the 2010 graduation rate in Manitoba 
was 82.7% (Government of Manitoba, n.d.), that means that about 17% of grade nine students 
do not graduate from high school within four years. 17% is also roughly the rate of high school 
graduates who enter university degree programs which require university mathematics courses 
as part of the program (mathematics, science, engineering, etc.). There are ample resource 
needs in the K-12 education system, and the government needs to consider and weigh all those 
needs in light of its responsibility toward all students.  
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Thomas Falkenberg is a former mathematics high school teacher and is currently a professor in 
the Faculty of Education of the University of Manitoba, where he has been teaching 
mathematics education courses to future early and middle-years teachers. He can be reached at 
tfalkenberg@umanitoba.ca  

Census at School project opens for school year 2011/12
The Census at School online questionnaires are now available. The project runs until 
June 22, 2012.
Since 2003, Census at School has been providing teachers with an exciting tool for engaging 
their students in project-based mathematical learning within a social studies context. Teachers 
like Julie Hearn give the project top marks. ‘I have been participating in the Census at School 
program for the last two years, and love it! I use it to do an entire unit on data analysis. My 
students look back on this as one of their most favorite parts of the year.’
Why not get your class involved at the start of the school year and use your class data 
throughout the year as applicable.
New Census at School brochures are now available that include a fold out poster for your 
classroom featuring the You are the Researcher lesson. Students are directed to:
1. Complete the online Census at School questionnaire
2. Analyze class results for a selected question
3. Display your data using three types of graphs
4. Choose which graph best displays the data 
For a free copy of the brochure send your school’s full mailing address to: 
Angela.mccanny@statcan.gc.ca
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