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One course on conceptualizing the secondary 
mathematics curriculum
Weekly Professional Learning Community 
meetings—4-6 teachers in school-based 
groups, led by project facilitator each year
Four 30-teacher cohorts over five years.
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RPS instead of PLC because it took time for teachers 
to conceptualize problems as rooted in students’ 
learning
Two cohorts instead of 4 because we argued (and NSF 
agreed) that it was more important to understand 
these teachers’ MKT than to recruit new teachers
Technology because focus on mathematical 
visualization demanded it.
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Courses

Three courses on reconceptualizing secondary 
curriculum as springboard to calculus and 
differential equations
Core concepts: Quantity, variable, variation, 
covariation, and function
Incorporated research on understanding 
mathematical ideas with study of the 
mathematics itself
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Both more and less than “knowledge of 
curriculum”
More—in the sense that it is an internalized, 
generalized, fuzzy image of mathematics 
that rests upon what teachers learned, and 
upon the orientations they developed, while in 
school
Less—in the sense that it is not knowledge OF 
a curriculum. It does not entail a 
developmental progression of ideas.
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Augusta

High School Math Teacher
3 years experience
Algebra I (Topics 1-2) Class
Video Taped everyday for entire school year
Debriefing/Planning sessions video/audio taped

Support
Curriculum co-constructed with PI 
Planning supported by weekly meetings with PI 
Debriefing with PI after every class
Videographer 
Computer and projector 
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Augusta’s understanding of the mathematics
Augusta’s image of her students’ 
mathematical capability
Augusta’s image of the role of teaching in 
students’ learning what she intends 

20



Pat Thompson, Chris Miller, (DRk-12 Nov 10, 2009)

August

21



Pat Thompson, Chris Miller, (DRk-12 Nov 10, 2009)

August
Understanding the Mathematics

Unclear in her own thinking as to the ways of thinking she wants 
students to have

Indicator  
Statements about generalizing, inequalities, properties, etc. 

21



Pat Thompson, Chris Miller, (DRk-12 Nov 10, 2009)

August
Understanding the Mathematics

Unclear in her own thinking as to the ways of thinking she wants 
students to have

Indicator  
Statements about generalizing, inequalities, properties, etc. 

Image of Students’ Capabilities
Doesn’t trust that the students can reason the way she wants them to

Indicators 
Statements made in PLC
What questions are used for assessment

21



Pat Thompson, Chris Miller, (DRk-12 Nov 10, 2009)

August
Understanding the Mathematics

Unclear in her own thinking as to the ways of thinking she wants 
students to have

Indicator  
Statements about generalizing, inequalities, properties, etc. 

Image of Students’ Capabilities
Doesn’t trust that the students can reason the way she wants them to

Indicators 
Statements made in PLC
What questions are used for assessment

Image of Teaching 
Teaching students to solve problems

Indicator
Leading through each step
Statements about student thinking
Mathematical discourse 
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January
Understanding the Mathematics

Reflects on her ways of thinking
Indicator

Awareness of “shape thinking”
Is able to adjust to students’ reasoning during the 
lesson 

Image of Students’ Capabilities
Begins to shift responsibility to students

Indicator
Students present homework 
Insists students speak meaningful about the ideas

Image of Teaching 
Realizes (with prompting) and reflects on how her 
teaching impacts what the students learn

Indicator
Discussions during debriefing followed by 
adjustments in teaching
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April
Understanding the Mathematics

Committed to having ideas unfold naturally from powerful meanings
Indicator

Collaborated with colleagues in PLC to create coherent unit on 
quadratics focused on the idea of ROC  

Image of Students’ Capabilities
Reasoning turned over to the students with strategic guidance 

Indicator   
Complex ideas and reasoning in class
What questions are used for assessment

Image of Teaching 
Facilitator of classroom discourse that promotes students’ ways of 
thinking

Indicator 
More open ended questions focused on imaging mathematical 
ideas/situations
Students actively participating
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Mathematical Knowledge for 
Teaching

A New Perspective
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Meta-criteria for Definition of 
MKT

Needs to apply to all mathematics teaching, not 
just “good” mathematics teaching
Needs to apply to secondary mathematics, not 
just elementary mathematics
Needs to apply to ALL aspects of teaching, not 
just in-the-moment teaching (e.g., lesson 
planning, designing units, assessing learning)
Needs to account for teachers’ decision making
Must take curriculum as problematic
Must be clear on what we mean by “knowledge”
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Mathematical Knowledge for 
Teaching ...

Fractions
Proportional reasoning
Rate of change
Linear function
Exponential function
etc.
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No such thing as 
generic MKT. 

Rather, teachers 
develop MKT for 

specific ideas, then 
schemes of ideas, 

etc. 
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Developed in depth 
in Silverman & 

Thompson, 2008
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Thank you
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