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Overview 
§  Mathematics teacher educators (MTEs) 
§  Instructors of “elementary mathematics methods” 

courses (EMMs) 
§  Strategies of teaching mathematical concepts and 

skills to future teachers 

§  Elementary teacher education programs 

§  Analysis of tasks in EMM courses; instructors’ and 
students’ perceptions of tasks 

§  Project funded by the Social Sciences and 
Humanities Research Council of Canada (SSHRC) 



Problem 
§  Few guidelines exist to inform the practice of the MTE 
§  Little communication among MTEs 

§  Not much is known about the MTE’s practice and the 
reasons for how they prepare teachers 

§  No “common language” to describe the goals, 
practices, and tasks used by the MTE (cf. Grossman 
& McDonald, 2008) 

§  Focus of the current research: To create an 
organizing framework that can be used to document 
the practices of the MTE 



Previous Literature 
§  Cross-cultural studies (Comiti & Ball, 1996; Pope & 

Mewborn, 2005; Stephens, 2003) 

§  Focus on the EMM course itself (Sherill, 1978; Taylor 
& Ronau, 2006) 

§  Focus on individual teacher  
§  Knowledge and beliefs (e.g., Ball, 1990; Crespo, 2003; 

Newton, 2008; Osana & Royea, 2011; Tirosh, 2000) 

§  Tasks in teacher professional development (Journal 
of Mathematics Teacher Education Special Issue on 
mathematics-related tasks in teacher education, 
Volume 10, 2007) 



Previous Literature 
§  Studies use large and small grain sizes 
§  “Absence of a ‘common technical vocabulary’ limits 

the ability of novices to access a preexisting body of 
knowledge regarding teaching” (Grossman & 
McDonald, 2008, p. 186). 

§  Careful parsing of a domain 
§  Key components of teaching 

§  Work equally well across various models of teacher 
preparation and visions of mathematics teaching 



Present Study 
§  Goal: to characterize the practice of one MTE in a 

teacher education program in Canada through an 
analysis of the tasks used in her EMM course 

§  Task analysis 
§  For students: primary way to engage with course 

content 
§  For teacher educators: 

§  insight into expectations, beliefs, values 
§  catalyst for reflection, change 



Present Study 
§  Theoretical Framework 

§  Anthropological theory of didactics (Chevallard, 
1999, 2002) 

§  Mathematical activity as a system of tasks 

§  Four dimensions: 
§  Task types 

§  Techniques 

§  Technology 

§  Theory 

(from Huillet, 2008) 



Method 
§  Context: Part of a larger study 

§  MTEs in 6 teacher education programs in Canada 

§  Participant interviews and focus groups: preservice 
teachers and MTEs 

§  Observations of EMM classes (lecture; small group 
work; lab activity) 

§  Document analysis (e.g., syllabi; assignments; tests; 
handouts) 



Method 
§  Current study 

§  One MTE: MJ 

§  10 years’ experience 

§  Tenured faculty member in a Canadian department of 
Education 

§  First of two required EMM courses 

§  Data 
§  51 tasks: in-class activities, assignments, tests 

§  15 interviews: assess justifications for designing and 
using tasks 



Method 
§  Data coding and analysis 

§  Coding of the tasks 

§  Interview transcripts and course documents used to 
refine the emerging framework of practice 

§  Grounded theory (Charmaz, 2006; Strauss & Corbin, 
1996) 



Coding Rubric 
§  A. Task Type 

§  Content targeted by the task 
§  e.g., psychological principles in children’s mathematical 

development 

§  B. Techniques 
§  Ways suggested by the participant to go about working 

through the task 
§  e.g., solve this problem by drawing a bar diagram to 

represent the given information and the unknown 

§  e.g., analyze a videoclip of a mathematics lesson 



Coding Rubric 
§  C. Technologies 

§  Justification for use of techniques 
§  e.g., set of principles for analyzing a videoclip of teaching 

§  D. Theory 
§  Discourse about a theory that places coherence on the 

technologies 
§  e.g., describe how constructivism supports the principles 

you used to describe the videoclip 



Results: Task Types and Techniques 
§  I. Task Types (Content) 

§  A. Mathematical knowledge for teaching 

§ School mathematics 

§ Specialized Content Knowledge (Ball et al., 
2008) 

§ 33% of all tasks 



Results: Task Types and Techniques 
A. Mathematical knowledge for teaching 



Results: Task Types and Techniques 
§  I. Task Types (Content) 

§  B. Psychology of Mathematics Learning 

§ Knowledge of how children learn mathematics 

§ Counting 

§ Problem solving strategies 

§ 33% of all tasks 



Results: Task Types and Techniques 
B. Psychology of Mathematics Learning 

You are working individually with kindergarten students. You ask 
each child to count some blocks that are on the table. Based on each 
student’s response, which counting principles does the student 
appear to be lacking? Justify your response.	




Results: Task Types and Techniques 
§  I. Task Types (Content) 

§  C. Teacher’s Didactic Actions 

§ Knowledge and skills needed to perform 
pedagogical actions 

§ Examples: 

§  Identifying objectives 

§ Modeling an algorithm 

§ Generate appropriate follow-up problems 

§ 22% of all tasks 



Results: Task Types and Techniques 
C. Teacher’s Didactic Actions 

As a teacher, you want 
to use the context of the 
problem to extend 
students’ knowledge of 
multiplication and 
division – that is, to see 
how they think about 
other problem types. 
Write one word problem, 
in the context of this 
situational problem, that 
you might use with your 
students to meet this 
objective.	




Results: Task Types and Techniques 
§  I. Task Types (Content) 

§  D. Reflection 

§ Students’ beliefs about objectives of the course 
in relation to their development as teachers 

§ Examples: 

§ Why subject-matter knowledge is imp’t 

§ Recognizing the difference between 
SCK and “plain old math” 

§ 12% of all tasks 



Results: Task Types and Techniques 
§  II. Techniques 

§  Examples: 

§ Use a checklist 

§ Recall a definition 

§ Draw a diagram 

§ Apply a mathematical property 

§ Describe observations of teaching 

§ Compare strategies used by children 



Results: Technologies and Theories 
§  III. Technologies 

§  MJ’s tasks included two types of technologies 
§  1. Related to mathematics (principles and 

properties of whole numbers and operations) 

§  2. Related to teaching actions and children’s 
learning 

§  “Structuring frameworks”: Collections of principles to be 
used as tools for completing tasks 

§  Examples: 

§  Frameworks of problem types and children’s 
thinking (Carpenter, et al., 1999)  



Results: Task Types and Techniques 
§  III. Technologies 

Instructions: You will be shown a 4-minute clip 
of a third-grade math class in which the teacher 
and students are exploring the concept of 
division. Analyze this lesson according to the 
following two dimensions of a mathematics 
learning environment as described in Hiebert et 
al. (1997): the (1) social culture of the 
classroom and (2) mathematical tools as 
learning supports. Note that this clip is not 
necessarily a “perfect” mathematics lesson 
(although it could be!); use the Hiebert reading 
to point out, where applicable, ways the teacher 
creates an effective environment and ways she 
can improve her teaching.	




Results: Epistemic Actions 
§  Type of knowledge intended through the tasks 
§  Seven epistemic actions: 

§  Identify (33% of all epistemic actions) 

§  Produce (17%) 

§  Discuss/reflect (16%) 

§  Assess (14%) 

§  Model 

§  Solve 

§  Explain 

§  Justification used throughout 

(20%) 



Results: Epistemic Actions 
§  Sample epistemic actions: 

§  Mathematics knowledge for teaching 
§  Identify property of an operation; problem type 

§  Produce representation of a number with Base-10 blocks 

§  Solve a mathematical problem 

§  Psychology of Mathematics Learning 
§  Identify a child’s strategy 

§  Produce an example of a problem types 

§  Reflect on parents’ beliefs about mathematics teaching 
and learning 



Mathematics Teacher Educator 
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Conclusion 
§  Just a beginning in making public the work of teacher 

education (Cochran-Smith, 2003) 

§  Refining the MTEF based on the other 5 sites 

§  Use of framework as tool for communicating and 
reflecting on mathematics teacher preparation  

§  Task analysis provides a view into the background 
intellectual work of one MTE 

§  First step in the move from making transition from 
“craft knowledge” to the construction of a professional 
knowledge base (Hiebert et al., 2002; Morris & 
Hiebert, 2009) 
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