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Discussion prompts
(these will arise from today’s presentation):

Part 1: Theory and Motivation for TfU
1. To what extent can we infer understanding from skillful execution? and How well do you think your

students ‘understand’ mathematics?

2. Brainstorm a list of procedures from algebra (or the subject you teach). Then brainstorm a list of
concepts.
Procedures: Concepts:
E.g. Solve ax+b = c E.g. Slope is the rate of change

3. Select one of the procedures you listed above. What sorts of activities would facilitate growth along
either (or both) the aptitude dimension or the depth dimension?

4. Find the maximum of f(x) = 2x2 + 4x + 3.
a. What sort of answer should you expect?

b. How else could you find the maximum?

c. Why does your method work?

d. Is your answer reasonable? How could you check?

e. Of the available methods, (how do you decide) which one is the ‘best’?

f. What types of problems can I solve with this procedure?

5. What did you learn from Part 1 that will stick with you?
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Part 2: TfU Implementations

6. What implications do the two studies described in Part 2 have for your institution?

Part 3: (Re)focusing the curriculum:

7. ‘Generative topics’ are central to one or more disciplines, interesting and accessible, and provide
opportunities for multiple connections. These should form the core of the curriculum. What do you
see as ‘generative topics’ from the classes you teach?

8. Describe one or two ‘throughlines’ (broad understanding goals) that wind their way through your
courses?

9. If your goals include teaching for understanding, your assessment system must align with that goal.
What are some ways you might incorporate ‘performances of understanding’ into your own
assessment system?

10. Other Notes from Part 3?

Closing Notes: What are your take home points from today’s presentation?



Framework for Procedural Understanding 
(or, Eight Powerful Questions)

Solve: 2x - 1 = 6
Solve: |x – 3| < 5
Solve: x2 + 3x – 4 = 0
Solve: 2x + 3y < 6
Solve: 3x + 4y = 14 and y = -(5/2)x

1a) What is the goal of the procedure?
1b) What sort of answer should I expect?
2a) How do I carry out the procedure?
2b) What other procedures could I use?
3)   Why does the procedure work?
4)   How can I verify my answer?
5)   When is this the “best” procedure to use?
6)   What else can I use this procedure to do?

Procedural KnowledgeProcedural Knowledge

Adapted from NCTM’s Navigating through Algebra in Grades 9-12

View the following problems through the lens of the Framework:

ConceptualConceptual

ProceduralProcedural

Three Dimensions of Knowledge

ProceduralProcedural

ConceptualConceptual

Concepts are notConcepts are not
wellwell--memorized and are memorized and are 
isolated, disconnectedisolated, disconnected

Concepts are not wellConcepts are not well--
memorized, but memorized, but 
connections are connections are 

formingforming

Procedure is not wellProcedure is not well--
memorized, but is memorized, but is 
better connected. better connected. 

Execution is Execution is ‘‘informed,informed,’’
but slowbut slow

Procedure is not wellProcedure is not well--
memorized and is memorized and is 

isolated; Executed with isolated; Executed with 
high cognitive loadhigh cognitive load

Concepts are wellConcepts are well--
memorized but remain memorized but remain 
isolated, disconnectedisolated, disconnected

Concepts are Concepts are 
wellwell--memorized and memorized and 

wellwell--connected, connected, 
understood understood 

Procedure is executed Procedure is executed 
intelligently, understoodintelligently, understood

Procedure is executed Procedure is executed 
‘‘by roteby rote’’
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OVERARCHING UNDERSTANDING GOALS, OR THROUGH-LINES 
“The things I want my students to understand after this course or year are…” 

Statements such as “Students will understand…” 

GENERATIVE TOPIC 
“I consider this to be a generative topic because…”

UNIT-LONG UNDERSTANDING GOALS 
“Students will understand…” and
“The questions I’d like my students to be able to answer 
are…”

PERFORMANCES OF UNDERSTANDING 
“Students will build toward achieving the understanding 
goals by…”

ONGOING ASSESSMENT 
“Students will get feedback on their performances by…” 
(That is, how will they know how well they are doing?) 
“The criteria for each performance will be…” 

Brainstorming Chart from p. 94 of the Teaching for Understanding Guide (Tina Blythe and Associates, 1998)1997)


