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Tracking Student Thinking 



DEVELOP
Understanding

SOLIDIFY 
Understanding

PRACTICE 
Understanding

Task Sequencing 
Comprehensive Mathematics Instruction Framework

!  Develop Understanding tasks 
surface student thinking

!  Solidify Understanding tasks 
examine and extend

!  Practice Understanding tasks 
build fluency



What Are the Features of Quadratic Functions?

•  Based on your work in the tasks from Module 1, what are some of 
the defining features of quadratic functions?

•  What are the characteristics of a Quadratic Function? How do they 
compare to linear and exponential functions?

•  What features of a Quadratic are highlighted in each representation 
of the function?

•  To this point, what similarities and differences do you notice in the 
nature of the work from Math I and Math II? 



Five Practices for Facilitating Mathematical Discourse

1.  Anticipate student thinking. Work the task yourself. 

2.  Monitor students as they work. Circulate around the room and ask 
students how they are thinking about what they have written.

3.  Select students for the classroom discussion. Have a method for 
keeping track of who you have selected

4.  Sequence student work.

5.  Connect.  Help students to make connections among the ideas 
presented.



The Teaching Cycle 
 

 
 

Launch 

Explore 

Discuss 
1. Anticipate student thinking 

2. Monitor student thinking 
3. Select student thinking 

4. Sequence student thinking 

5. Connect student thinking 

Connected to the 5 practices 
of Orchestrating Discussions 



The 0 Practice 

Have clear mathematical goals and a task that supports the goals.  





Engaging in the 5 practices

Anticipate three things that students may do for the task.


Look at the student work for Something to Talk About and…



•  Make sense of what the students are thinking

•  Select the student work that you would use during a discussion

•  Sequence it in an order that will achieve your purpose

•  Be prepared to share your plan with the group!



Transformers:  
Shifty y’s



Transformers:  Shifty y’s

•  What is the goal of this task?

•  What ideas are available for students after doing this task?





Building the Perfect 
Square



Putting Pieces Together

Square
 side length = x units 
Area = x2    square units Square

 side length = 1 unit
Area = 1 square unit

Rectangle 
length = x units
width = 1 unit
Area = x square units





Building the Perfect Square

•  What is the connection between completing the square and 
transformations?



Throwing an 
Interception



Throwing an Interception

•  What is the main focus of this task?

•  How would you describe the approach to finding the x-intercepts? 

•  How is the need for the quadratic formula motivated?



Building Procedural Fluency from Conceptual 
Understanding

“Effective teaching of mathematics builds fluency with procedures on 
a foundation of conceptual understanding so that students, over time, 
become skillful in using procedures flexibly as they solve contextual 
and mathematical problems.”


Principles to Actions:  Ensuring Mathematical Success for All, 
National Council Teachers of Mathematics 2014







Building Procedural Fluency from Conceptual 
Understanding

What are the foundational concepts for the procedures in these tasks?


•  Graphing parabolas using transformations

•  Completing the square

•  Quadratic formula



Building Procedural Fluency from Conceptual 
Understanding

•  How does the conceptual approach based on students’ knowledge of 
functions provide access to the procedures?  

•  How does the conceptual approach based on students’ knowledge of 
functions provide motivation for the procedures?


