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Vision of Instruction:  Responsive Teaching

Many ways to be responsive to children

Today’s Focus:  children’s mathematical thinking                   
(Jacobs & Empson, 2016; Pierson, 2008)

Characteristics of teaching that is responsive to children’s 
mathematical thinking (Richards & Robertson, 2016)

• Attend to the substance of children’s ideas

• Recognize important mathematical connections within ideas

• Take up & pursue those ideas

Benefits for children and teachers                                       
(Bobis et al., 2005; Carpenter et al., 1989; CCSSM, 2010; Daro, 2011; Franke 
et al., 2001 NCTM, 2014; Sowder, 2007)



Professional Noticing of Children’s Mathematical Thinking
(Jacobs et al., 2010)

1. Attending to the details of children’s strategies

2. Interpreting children’s understandings reflected in their 
strategies

3. Deciding how to respond on the basis of children’s 
understandings (intended response)

Child says 
or does 
something

Teacher responds

Noticing



How did we capture professional noticing expertise?

1. Asked teachers to engage with an artifact
• Video of classroom lesson
• Video of 1-on-1 interaction between teacher and child 
• Set of children’s written work (today’s focus)

2. Posed a series of questions related to the three 
components of professional noticing

• Attending to the details of children’s strategies
• Interpreting children’s understandings reflected in their 

strategies
• Deciding how to respond on the basis of children’s 

understandings (today’s focus)



Responsive Teaching in Elementary Mathematics

• 4-year professional development design study

• Focus on children’s fraction thinking 

• 92 grades 3–5 teachers (& instructional specialists)

• 3 years of PD (total > 150 hours)
o Summer & academic-year workshops (8.5 days/years)
o School-based activities
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Responsive Teaching in Elementary Mathematics

Goal: Characterize the conversations                       
teachers anticipate having with children                           
about their strategies

Assessment Task
• Review 3 pieces of children’s written work 

• Choose 1 child’s strategy for a 1-on-1 conversation

• Describe an anticipated conversation & rationale (written)
Imagine that you are the teacher and you want to have a one-on-
one conversation with this child. Describe some ways you might 
respond to this child’s work on the problem, and explain why you 
chose those responses.



Try It!  Anticipate your 1-on-1 conversation with Joy

• Imagine that you are the 
teacher and would like to 
have a 1-on-1 conversation 
with Joy. 

• Describe some ways you 
might respond to her work 
on this problem and 
explain your reasoning.

Joy’s strategy

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



Joy’s Strategy

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

• Divided 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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Characterizing teachers’ anticipated conversations with Joy

Holistically:  To what extent did the teachers anticipate 
building on Joy’s thinking?

• Robust evidence of building on her thinking

• Limited evidence of building on her thinking

• Lack of evidence of building on her thinking



Robust Evidence of Building on Joy’s Thinking (Ms. Reed)
1. Can you tell me what you did?                                                                          

(To understand the thinking behind the work)
2. Why did you split the first 3 pancakes into 4 pieces?                                        

(To understand the rationale, to see if she saw the relationship with the 
people)

3. Tell me about the last pancake.                                                                           
(I want to see what she was thinking when she split this pancake.)

4. You wrote here 1/24.  Can you show me 1/24 in the picture?  
5. How do you know that is 1/24?  (What thinking was behind this decision 

to split the pieces?  What understanding does she have about it?)
6. Do you know how much the kids will get altogether?  (Can she add her 

pieces?)  
7. Is it more than 1/2 or less?  
8. More than 1 or less?
9. Is there another way to split the pancakes?                                                      

(Does she see the connection now?)



Lack of Evidence of Building on Joy’s Thinking (Ms. Ward)

1. I would ask Joy if there was another way she could share [4] 
pancakes with [6] 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.)

2. 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.                                                                                    
(I know she understands equivalency so I would like to see 
what she [more efficiently] comes up with.)



How closely connected were the teachers’ 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 

[focus is on a new 
strategy]
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Lack of Evidence  (Ms. Ward)
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1/8 + 1/24 would be the most 
efficient way to share pancakes 
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Describe in detail what Joy did in response to this problem.

Ms. Reed’s Description Ms. Ward’s Description



Describe in detail what Joy did in response to this problem.

Ms. Reed’s Description

Joy drew her 4 pancakes and cut 
them into 1/4’s.  I believe she did 
that because she is comfortable with 
1/4’s.  When she reached her last 
pancake she realized 1/4’s wouldn’t 
get each person a pancake piece.    
I think she then divided it into 1/8’s.  
Again, I think the 1/4’s and 1/8’s are 
comfortable for her.  After she 
numbered 6 she realized she had 2 
pieces left so she divided the last 2 
1/8’s into 6 pieces.  I believe she 
counted the pieces as if thirds were 
in each 1/8 to come up with twenty-
fourths.
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but cannot notate her thinking 
yet!
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Take-Aways
• Evidence of the need to attend to strategy details 
è vision of teaching that is responsive to children’s 

mathematical thinking

• Power of the inside/outside lens 
Are the teacher’s moves inside or outside of the child’s 
current strategy?

o Parsimonious way for researchers to capture the range 
of teachers’ expertise

o Simple, powerful, & memorable heuristic for teachers
ü Am I starting with an inside move?
ü Are outside moves dominating our conversation?



Questions & Comments
Thank You!


