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Here’s the situation….

ØYou pose a story problem to the class

ØYou circulate while children work

• Management moves

• Mathematical conversations with individual 
children



Try It!  

Assume Joy was your 
student.  

Write down 2-3 
questions you would 
ask her.

Joy’s strategy

Problem: The teacher has 4 
pancakes to share equally 
among 6 children. How much 
pancake does each child 
get?



Why have individual 
mathematical conversations?

ØOpportunity for the child to learn

ØOpportunity for us to learn about the child’s 
thinking



Beyond…
“How Did You Figure That Out?”

Linking our questions to children’s strategy 
details

Ø Which details?

Ø How many details?

Ø What do we ask about the details?

Ø When do we ask about the details?



Why do we want to link our 
questions to strategy details?

Ø Clarify what the child did (for us or the child)

Ø Support the child in articulating his or her thinking

Ø Highlight the key mathematics 

Ø Explore the edge of the child’s understanding

Ø Provide the child an opportunity to self-correct

Ø Help the child to make sense of partial or 
abandoned strategies



How do we link questions to 
children’s strategy details?

ØAsk about the specific steps the child went 
through to solve the problem (and why)

PROCESS Questions

ØAsk about how the child’s representation links 
to the story context

CONTEXT Questions



Leilani (grade 1)  
Leilani had 13 cookies. She gave 6 of them to Kayla.  
How many cookies does Leilani have now?



Leilani had 13 cookies. She gave 6 of them to Kayla.  
How many cookies does Leilani have now?

Ø(I crossed 6 out) Why did you cross 6 out?
Ø(I took away cookies)  So those 6 cookies, what 

happened to those 6 cookies? (I gave them to my 
sister)

ØYeah, you gave them to your sister.  So where’s the 
cookies that you get to keep?

• Drew 13 circles
• Crossed out 6 
• Counted how 

many were left



Divine (grade 4)  
Divine had 12 giant chocolate bars to share with the 
kids on her soccer team.  She wants to give each 
person ¾ of a bar of chocolate.  How many kids will she 
be able to give chocolate to before she runs out? 



Divine had 12 giant chocolate bars to share with the 
kids on her soccer team.  She wants to give each 
person ¾ of a bar of chocolate.  How many kids will she 
be able to give chocolate to before she runs out? 

• Represents 1 whole as 
3/4 & 1/4

• Circles three 1 fourths 4 
times

• Counts 16 groups of 3/4
• Answers “16 chocolate 

bars”

Ø I see your 12 chocolate bars.  Tell me about your circles.
Ø Why were you circling 3 fourths?  What made you do that? (to 

make a chocolate bar)  So three 1 fourths make a chocolate 
bar?

Ø So how many kids get chocolate? (16) How do you know 16 
—what are you counting for that?



Divine had 12 giant chocolate bars to share with the 
kids on her soccer team.  She wants to give each 
person ¾ of a bar of chocolate.  How many kids will she 
be able to give chocolate to before she runs out? 

• Represents 1 whole as 
3/4 & 1/4

• Circles three 1 fourths  
4 times

• Counts 16 groups of 3/4
• Answers “16 chocolate 

bars”

Ø Where are the 12 chocolate bars in your picture? (the 3 
fourths)  So all those 3 fourths together make 12 chocolate 
bars? (yes) Prove that to me.

Ø So when you circle those three 1 fourths of a chocolate bar, 
what does that mean in the story?



Why do we want to link our 
questions to strategy details?

Ø Clarify what the child did (for us or the child)

Ø Support the child in articulating his or her thinking

Ø Highlight the key mathematics 

Ø Explore the edge of the child’s understanding

Ø Provide the child an opportunity to self-correct

Ø Help the child to make sense of partial or 
abandoned strategies



Joy’s Strategy

The teacher has 4 
pancakes to share 
equally among 6 
children. How much 
pancake does each 
child get?

• Divided first 3 (or 4) pancakes 
into 4ths

• Passed out 1/4 to each child 
twice

• Divided last pancake into 8ths 
(likely cutting 4ths in half)

• Passed out 1/8 to each child
• Divided the last 2/8 into 6 

pieces 
• Passed out 1/24 to each child
• Answer

o Wrote fractions as words
o Drew unclear picture after 

“total”
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How do we link questions to 
children’s strategy details?

ØAsk about the specific steps 
the child went through to 
solve the problem (and why)

PROCESS Questions

ØAsk about how the child’s 
representation links to the 
story context

CONTEXT Questions
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Responsive Teaching in 
Elementary Mathematics

Ø105 teachers in grades 3–5

ØPD focused on children’s fraction thinking

Ø3 years of PD (total > 150 hours)
o Summer and academic-year workshops (8.5 days per year)
o School-based activities

ØToday: data from 54 teachers who had completed 1, 2, 
or 3 years of PD (range)



What did we ask the teachers 
to do?

ØReview 3 pieces of grade 4 written work

ØChoose 1 student’s strategy for a 1-on-1 
conversation

ØDescribe the conversation they would like to 
have with that child (and their rationale)

54 teachers chose to have a conversation with Joy



Explore Responses 1–4 (p.2)

Think about our goals for having the 
conversation with Joy

Ø Opportunity for Joy to learn

Ø Opportunity for us to learn about Joy’s 
thinking

What do you notice?



Details of Joy’s Strategy

R 1 R2 R3 R4

1st 3 pancakes

Last pancake

Naming of fractions

Total



Details of Joy’s Strategy

R 1 R2 R3 R4

1st 3 pancakes ✔ ✔

Last pancake ✔ ✔

Naming of fractions ✔ ✔

Total ✔ ✔



Details of Joy’s Strategy

R 1 R2 R3 R4

1st 3 pancakes ✔ ✔ ✔ ✔

Last pancake ✔ ✔ ✔ ✔

Naming of fractions ✔ ✔

Total ✔ ✔ ✔



How closely connected were the 
anticipated moves to Joy’s current 
strategy?

INSIDE MOVES
Teachers’ 

anticipated moves 
explore strategy 

details inside Joy’s 
current strategy 

OUTSIDE MOVES
Teachers’ 

anticipated moves 
explore strategy 

details outside Joy’s 
current strategy 
[new strategy]



INSIDE MOVES

ØWhy did you split the 
first 3 pancakes into 4 
pieces (To understand 
the rationale, to see if 
she saw the relationship 
with the people) [R1]

ØI would ask her to tell 
me why she cut her first 
pancakes into fourths 
(To verify if she was 
simply repeated halving 
(fourthing)) [R2]

ØI would ask if there was 
another way she could 
share 6 pancakes with 4 
children (She may have 
started with fourths 
without thinking about the 
outcome, so I would like 
to see if she could do 
thirds or halves.) [R3]

ØWe may even go back 
and look at ways to divide 
the first 3 and look for 
more efficient ways. [R4]

OUTSIDE MOVES



ØI would ask Joy if there was 
another way she could 
share 6 pancakes with 4 
children.  

ØI would ask her if 1/4 + 1/4  
+ 1/8 + 1/24 would be the 
most efficient way to share 
pancakes or if she could 
find a way to cut bigger 
servings.

R3R1
ØCan you tell me what you did?
ØWhy did you split the first 3 

pancakes into 4 pieces? 
ØTell me about the last pancake.
ØYou wrote here 1/24.  Can you 

show me 1/24 in the picture?  
How do you know that is 1/24?

ØDo you know how much the 
kids will get altogether?  Is it 
more than 1/2 or less?  More 
than 1 or less?

ØIs there another way to split 
the pancakes?                                                      Does she see the 

connection now?

I would like to see 
if she could do 
thirds or halves



Ø I would ask Joy if there was 
another way she could share 6 
pancakes with 4 children.  

Ø I would ask her if 1/4 + 1/4  + 
1/8 + 1/24 would be the most 
efficient way to share 
pancakes or if she could find a 
way to cut bigger servings.

R3R1
ØCan you tell me what you did?
ØWhy did you split the first 3 

pancakes into 4 pieces? 
ØTell me about the last pancake.
ØYou wrote here 1/24.  Can you 

show me 1/24 in the picture?  
How do you know that is 1/24?

ØDo you know how much the kids 
will get altogether?  Is it more 
than 1/2 or less?  More than 1 or 
less?

Ø Is there another way to split the 
pancakes?                                                      

1

2

1

2

3

4

6

5

7
8

8 + 1 = 9 total moves
8/9 = 89% inside moves
1/9= 11% outside moves

2 total moves
0 = 0% inside moves
2/2 = 100% outside moves

1



Where do teachers focus their 
questions?

Mean of 
Inside %
Mean of 
Outside %

Like  R3 & R4 Like R1 & R2



Where do teachers focus their 
questions?

Mean of 
Inside % 0% 91%

Mean of 
Outside % 100% 9%

Like  R3 & R4 Like R1 & R2



In-Between Response

Ø I would first ask her to explain her 
work/thinking to me.  (I would be curious to 
hear her thinking about the last pancake.)

Ø I would ask her if there would be another way 
that she could cut up the last pancake, or ask 
to cut the last pancake into sixths. (My goal 
would be for her to see if she cut it into sixths 
that she could give 1/6 to each child.)

1

1

2 total moves
1/2 = 50% inside moves
1/2 = 50% outside moves



Where do teachers focus their 
questions?

Mean of 
Inside % 0% 64% 91%

Mean of 
Outside % 100% 36% 9%

Like  R3 & R4 Like R1 & R2



Take Aways

ØQuestioning is hard!

ØDetails matter
• Consider process & context questions

ØHow you use details matters—are you inside 
or outside the child’s strategy?

• Use more inside than outside moves 
• Outside moves can be effective if used sparingly
• Start with an inside move


