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What a Concept: Fostering a 
Deep Understanding of 
Mathematical Concepts
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Within the First Five Minutes
• Start with non-curricular, high engaging tasks
• Shift to scripted curriculum thinking tasks
• Script your curricular tasks

Ask a prior knowledge question
Ask an extension question
Ask students to do something without telling them 
how

Engage students in discourse that includes
• Articulation of mathematical ideas
• Connecting representations and 

abstractions
• Productive lingering

Let go of assumptions that:
• Students understand operations because they have performed computation
• Students no longer need to dig into operations after working with an operation 

for a number of years
• All students understand an operation once one student states it
• Students have a deep understanding of all the ideas they articulate

Questions for productive lingering
• What do you notice? Are their patterns or regularities?
• Can you describe what you notice? Can you make a conjecture?
• How can you use a representation to explain? How does your 

representation support your conjecture? Can you use it to make a 
generalization?
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High Level Discourse

Teacher as facilitator, guide on the side

Student initiated talk, including questions directed to each other

Teacher guides students to contrast strategies

Students justify own thinking

Students use math drawings to describe their thinking and the thinking 
of other students

Students support and shape each other’s thinking
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Discourse and Metacognition – Teacher Questions

Tell your partner what you think the problem is about.

Make a list of the things you understand about the problem.

Make a list of the things you understand about the problem?

Self-questioning 

• What do I know about the problem?
• What is the problem asking me to find out?
• What strategies can I use to understand the problem better?
• Have I seen something like this before?

Self-reflection 

• How is my answer similar to/different from my other students’
solutions?

• How do I know my solution is correct?
• How well did I communicate my thinking?
• Could I have done this a different way?
• What if…?
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Support Discourse with Talk Moves and 
Sentence Stems

Clarification and explanation 

• Could you describe what you mean?

Justification 

• How did you know?

Recognize and challenge misconception 

• I don’t agree because..
• Have you considered an alternative?

Interpret and use other’s statements 

• I heard Charla say…and that makes me think…

Require evidence
• Can you give me an example?

Additional Questions to Support Discourse
What decisions did you make?
Can you tell me more about…?
Can you explain a different way?
What patterns do you notice?
How does ____ relate to ____?
What can you tell me without solving the problem (performing computation)?
Rather than trying to add the numbers, try thinking about the pattern.
What do you think about Jorge’s question/statement?
Who can repeat what Jessica said in their own words?
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The Influence of Tasks on Discourse
1. Does the problem involve meaningful mathematics?
2. Does the problem provide an opportunity for students to apply

and extend mathematics?

3. Is the problem interesting to students?
4. Is the problem challenging for students?
5. Does the problem support the use of multiple strategies?
6. Will students’ interactions with the problem reveal information

about students’ mathematical understanding?

Surface Learning
Initiation to new ideas
Begins with development of conceptual understanding
Followed by associated procedural skills

What did you notice?

How does this connect to our model?
What would happen next?
What is this called?
How can I write this?
What does this symbol represent?
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Deep Learning

Consolidating understanding of concepts and procedures

Making connections among ideas

Did you notice any patterns that helped you determine where to place 
your counter and score more points? If so, what were those patterns?

Did your partner have a different strategy? How was it different? Can you 
think of any ways to improve your strategy or your partner’s strategy?

Utilize the questions from talk moves.

You are going to play a game in pairs. Thinking about patterns may be 
helpful.

The cube has the numbers from 3-8. We are going to multiply the 
number we roll by 8.

Before we roll, we have to predict the product, verbalize the strategy we 
are using, and place our counter on the number we predicted.

Use tally marks to tally your score, based on our scoring system.

The first person to reach 30 points wins.

Product matches counter – 5 points

Product in same column as counter – 2 points

Product in same row as counter – 1 point
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Transfer Learning
Apply learning to new situations

Think metacognitively. 

• Self-questioning
• Self-reflection

Written discourse
Near and far transfer

Discourse and Metacognition – Teacher Questions
Tell your partner what you think the problem is about.

Make a list of the things you understand about the problem.

Make a list of the things you understand about the problem?

Self-questioning 

• What do I know about the problem?
• What is the problem asking me to find out?
• What strategies can I use to understand the problem better?
• Have I seen something like this before?

Self-reflection 

• How is my answer similar to/different from my other students’
solutions?

• How do I know my solution is correct?
• How well did I communicate my thinking?
• Could I have done this a different way?
• What if…?
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Task Examples
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Grade 5 Thinking Task

Here is the Course Map for the Half 
Marathon with the water stops marked.

• The Grade 5 Leadership Team has volunteered to help at their city’s Annual Marathon.

• They will prepare coolers of energy drinks for the water stops on the 13.1 mile
Half Marathon course and sell homemade energy bars at the finish line.
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Use the information from the Recipes and Question 4 to solve.

After the Marathon ¼ of the Apple Pie Granola Bars and the Fig and Walnut 
Bars were left. Students calculated how many bars were sold and how much 
money they made. They charged $0.50 for each bar.

Cody predicted that after buying the fruits and nuts, they lost money and 
should have charged $1.00 for each bar.

Nancy argued that they did make money and might have sold fewer bars if 
they were more than $0.50.

Do you agree with Cody or Nancy? Write a letter to the Leadership Team 
explaining why.

Include this information in your letter:

• Who do you agree with and why?

• How many bars were sold, how much money was made, and how you
know.

• How they could make money with the bars that are left over after the
Marathon.
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Grade 4 Thinking Task
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Compare the amount that  the adults and students pay to go on the field 
trip. Describe the relationship between the two amounts.

The week before the trip teachers had collected $284 for the students 
and $144 for the adults. How many students and how many adults still 
need to pay for their trip..

All groups will start their day at the Capitol Building and end their day a 
the Capitol Building. Any group that travels more than 2 miles total during 
the day can take a van for part of the day. The groups in Mr. Owada’s
class made these plans. 

Which group can take the van? 

• Fill in the Total Miles Walked on the table.
• Write which group can take the van.
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