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What is Noticing? 
    Everyday use of the term “noticing” 
           vs. 
    Noticing done by individuals in a profession 

• How professionals attend to events & make sense of them 
• Part of professional expertise 

 

Goals for Today 
•  Glimpse of what noticing children’s mathematical thinking looks like  

•  See noticing children’s thinking as a critical part of teachers’ 
professional expertise 

 

•  Briefly consider what noticing expertise entails & how to support 
teachers in developing this expertise (breakout session) 



On Looking by Alexandra Horowitz 



On Looking by Alexandra Horowitz 

Eleven Walks with Expert Eyes 

What do you see when you 
walk around a city block? 

“Expertise changes 
what you see and 
hear, and it even 
changes what you can 
attend to.” (p. 47) 

“We see, but we do not see:  we use our 
eyes, but our gaze is glancing, frivolously 
considering its object.  We see the signs, 
but not their meanings.  We are not blinded, 
but we have blinders.”  (pp. 8-9) 



Geologist 

•  > 60 kinds of rocks 
on a single building 

•  Striped surface due 
to glaciation 

•  Fossils in limestone 

What 
did the 
experts 
notice? 

Illustrator 

Doctor 

•  Diagnosed genetic 
disorders based on 
physical features 

•  Diagnosed internal 
disorders & even 
professions based 
on gait 

•  Examined discarded 
objects 

•  Veered off the path 
•  Interacted with 

people 

What did the 
author learn? 
Importance of 
details & expertise 
for making sense of 
those details 



What does a classroom look like when teachers notice 
and build on children’s mathematical thinking? 
 
• Grade 1 class 
 
• Mrs. Kick bought 4 seed packets.  Each packet contains 

11 seeds.  How many seeds did she buy in all? 

•  Launch, Explore, Discuss 



Mrs. Kick bought 4 seed packets.  Each packet contains 11 
seeds.  How many seeds did she buy in all? 



What does a classroom look like when teachers notice 
and build on children’s mathematical thinking? 
Mrs. Kick bought 4 seed packets.  Each packet contains 11 
seeds.  How many seeds did she buy in all? 
• Children’s voices (ideas) dominate 
• Multiple strategies 
• Sense making 
• Mathematical talk 
• Children learn from each other 
•  Teacher notices children’s ideas & builds on them 
o Highlights important mathematical details—asks clarification 

and why questions 
o Questions cannot be preplanned 



Why do we care that teachers notice and build 
on children’s thinking? 

• Vision of instruction endorsed by policy  
o Common Core State Standards / NC Standards 
o Principles to Actions— recommendations for mathematics teaching 

by the National Council of Teachers of Mathematics 

• Higher student achievement 

• Affective benefits for students and teachers 

• Generative for teacher learning 
 



Teachers’ Professional Noticing of Children’s 
Mathematical Thinking 

What goes on 
behind the scenes 
before the teacher 
responds? 

Child says or 
does 
something 

Teacher responds 

Noticing 



Professional Noticing of Children’s Mathematical Thinking 

Three interrelated component skills: 
 

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)   
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How did we look at teacher noticing? 

Asked teachers to engage with the following: 
• Video of a classroom lesson 
• Video of a 1-on-1 interaction between a teacher and a 

child 
• Set of student written work 

Identified teachers’ noticing expertise on a continuum 

Lack of Evidence  
of Noticing 
Children’s Thinking 

Robust Evidence  
of Noticing 
Children’s Thinking 

Limited Evidence  
of Noticing 
Children’s Thinking 



1.  Attending to the details of children’s strategies 
 Please describe in detail what you think each child did in 
response to this problem. 

 

2.  Interpreting children’s understandings reflected in their 
strategies 

 Please explain what you learned about these children’s 
understandings. 

 

3.  Deciding how to respond on the basis of children’s 
understandings 

 Imagine that you are the teacher of these children and you want 
to have a one-on-one conversation with one of them. Which 
child would you choose? Describe some ways you might 
respond to his/her work on this problem, and explain why you 
chose those responses. 

 

 Pretend that you are the teacher of these children. What 
problem or problems might you pose next?  Why? 
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JOY  (Grade 4) 
The teacher has 4 pancakes to 
share equally among 6 children. 
How much pancake does each 
child get? 

Deciding How to Respond: 
Imagine that you are Joy’s 
teacher, and you want to have 
a one-on-one conversation 
with her. Describe some ways 
you might respond to her work 
and why. 

Attending:  
Describe what Joy did in 
response to this problem. 



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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Responsive Teaching in Elementary 
Mathematics 

•  72 teachers in grades 3–5 

•  PD focused on children’s fraction thinking 

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

•  Today: data from teachers who had completed 1, 2, or 3 
years (range) 

 
 



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

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. 

Ms. Starr Robust Evidence of  
Strategy Details 



Describe some ways you might respond to Joy’s work on this 
problem, and explain why you chose those responses. 

•  Can you tell me what you did?                                                                          
(To understand the thinking behind the work) 

•  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) 

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

•  You wrote here 1/24.  Can you show me 1/24 in the picture?  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?) 

•  Do you know how much the kids will get altogether?  (Can she add her 
pieces?)  Is it more than 1/2 or less?  More than 1 or less? 

•  Is there another way to split the pancakes?                                                      
(Does she see the connection now?) 

Ms. Starr 
Robust Evidence of  

Deciding How to Respond 
on the Basis of Joy’s 

Mathematical Thinking 



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

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. 

 Ms. Starr  Ms. Starr 

•  Can you tell me what you did? 
•  Why did you split the first 3 

pancakes into 4 pieces?  
•  Tell me about the last pancake. 
•  You wrote here 1/24.  Can you 

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

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

•  Is there another way to split the 
pancakes?                                                       

Describe some ways you 
might respond to Joy’s work. 



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

Ms. Barton 

Joy drew 4 pancakes first, then 
automatically cut them into 
fourths.  She may feel 
comfortable with fourths?  She 
knew the last one could be cut 
into sixths except for 1 fourth 
would be cut into twenty-fourths.  
She understands equivalence 
but cannot notate her thinking 
yet! 

Ms. Starr 

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. 

 

Lack of Evidence 
of Strategy Details 

Robust Evidence 
of Strategy Details 



Describe some ways you might respond to Joy’s work on this 
problem, and explain why you chose those responses. 

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

She may have started with fourths without thinking about 
the outcome so I would like to see if she could do thirds or 
halves.  I know she understands equivalency so I would like 
to see what she (more efficiently) comes up with. 

Ms. Barton 
Lack of Evidence of  

Deciding How to Respond 
on the Basis of Joy’s 

Mathematical Thinking 



Describe some ways you might respond to Joy’s work 

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

•  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. 

 Ms. Starr  Ms. Barton 

•  Can you tell me what you did? 
•  Why did you split the first 3 

pancakes into 4 pieces?  
•  Tell me about the last pancake. 
•  You wrote here 1/24.  Can you 

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

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

•  Is there another way to split the 
pancakes?                                                       



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

INSIDE MOVES 
 

Teachers’ 
anticipated moves 
explore strategy 
details inside the 

child's current 
strategy  

OUTSIDE MOVES 
 

Teachers’ 
anticipated moves 
explore strategy 

details outside the 
child's current 

strategy  
[new strategy] 



Describe some ways you might respond to Joy’s work 

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

•  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. 

 Ms. Starr  Ms. Barton 

•  Can you tell me what you did? 
•  Why did you split the first 3 

pancakes into 4 pieces?  
•  Tell me about the last pancake. 
•  You wrote here 1/24.  Can you 

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

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

•  Is there another way to split the 
pancakes?                                                       

1

2

1

2

3

4

6

1

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 



Where do teachers focus their questions? 

Mean of 
Inside % 
Mean of 
Outside % 

Lack of 
Evidence  
of Noticing 
Children’s 
Thinking 

Robust 
Evidence  
of Noticing 
Children’s 
Thinking 

Limited 
Evidence  
of Noticing 
Children’s 
Thinking 

Like Ms. Barton’s 
response 

Like Ms. Starr’s 
response 



Where do teachers focus their questions? 

Mean of 
Inside % 0% 91% 

Mean of 
Outside % 100% 9% 

Lack of 
Evidence  
of Noticing 
Children’s 
Thinking 

Robust 
Evidence  
of Noticing 
Children’s 
Thinking 

Limited 
Evidence  
of Noticing 
Children’s 
Thinking 

Like Ms. Barton’s 
response 

Like Ms. Starr’s 
response 



Where do teachers focus their questions? 

Mean of 
Inside % 0% 64% 91% 

Mean of 
Outside % 100% 36% 9% 

Lack of 
Evidence  
of Noticing 
Children’s 
Thinking 

Robust 
Evidence  
of Noticing 
Children’s 
Thinking 

Limited 
Evidence  
of Noticing 
Children’s 
Thinking 

Like Ms. Barton’s 
response 

Like Ms. Starr’s 
response 



Describe some ways you might respond to Joy’s work 

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

•  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. 

 Ms. Starr  Ms. Barton 

•  Can you tell me what you did? 
•  Why did you split the first 3 

pancakes into 4 pieces?  
•  Tell me about the last pancake. 
•  You wrote here 1/24.  Can you 

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

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

•  Is 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. 



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

Ms. Barton 

Joy drew 4 pancakes first, then 
automatically cut them into 
fourths.  She may feel 
comfortable with fourths?  She 
knew the last one could be cut 
into sixths except for 1 fourth 
would be cut into twenty-fourths.  
She understands equivalence 
but cannot notate her thinking 
yet! 

Ms. Starr 

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. 

 



Noticing Details of Children’s Strategies is Likely to 
Result in Different Instruction 

If teachers consistently notice the details of children’s 
strategies, their instruction is more likely to... 

  

•  Probe and build on what the child has done (vs. what 
the teacher wished the child had done) 

•  Prioritize sense making & honor children’s ways of 
reasoning  

 

•  Make mathematics more accessible by starting with 
individual children’s existing understandings 

 
 
 



Development of Professional Noticing Expertise 

•  Do teachers automatically possess noticing 
expertise? 

•  Do they gain it with teaching experience? 
 

•  Do they need PD? 
 

•  If so, how much PD? 



Studying Teachers Evolving Perspectives 

•  129 participants (4 groups, 30+ per group) 
o Prospective elementary school teachers 
o 3 groups of practicing elementary school teachers in grades 

K–3   
 

• Groups of practicing teachers 
o Similar teaching experience (average of 14–16 years per 

group, none with less than 4 years) 
o Varying amounts of PD (none, 2 years, or ≥ 4 years and 

leadership activities) 

• PD focused on children’s mathematical thinking about 
whole number operations and place value 

 



Noticing Children’s Mathematical Thinking 

Attending to 
Children’s 
Strategies 

Prospective 
Teachers 

Practicing Teachers 

No PD 2 years PD ≥ 4 years PD 

Evidence of 
Noticing 
Children’s 
Thinking 
Lack of 
Evidence of 
Noticing 
Children’s 
Thinking 



Noticing Children’s Mathematical Thinking 

Attending to 
Children’s 
Strategies 

Prospective 
Teachers 

Practicing Teachers 

No PD 2 years PD ≥ 4 years PD 

Evidence of 
Noticing 
Children’s 
Thinking 

43% 65% 90% 97% 

Lack of 
Evidence of 
Noticing 
Children’s 
Thinking 

57% 35% 10% 3% 
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Attending to 
Children’s 
Strategies 
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Practicing Teachers 
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Noticing Children’s Mathematical Thinking 

Attending to 
Children’s 
Strategies 

Prospective 
Teachers 

Practicing Teachers 
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Evidence of 
Noticing 
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43% 65% 90% 97% 
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57% 35% 10% 3% 



Noticing Children’s Mathematical Thinking 

Attending to 
Children’s 
Strategies 

Prospective 
Teachers 

Practicing Teachers 

No PD 2 years PD ≥ 4 years PD 

Evidence of 
Noticing 
Children’s 
Thinking 

43% 65% 90% 97% 

Lack of 
Evidence of 
Noticing 
Children’s 
Thinking 

57% 35% 10% 3% 



Noticing Children’s Mathematical Thinking 

Deciding How to 
Respond on the 

Basis of 
Children’s 

Understandings 

Prospective 
Teachers 

Practicing Teachers 

No PD 2 years PD ≥ 4 years PD 

Evidence of 
Noticing 
Children’s 
Thinking 
Lack of 
Evidence of 
Noticing 
Children’s 
Thinking 



Noticing Children’s Mathematical Thinking 

Deciding How to 
Respond on the 

Basis of 
Children’s 

Understandings 

Prospective 
Teachers 

Practicing Teachers 

No PD 2 years PD ≥ 4 years PD 

Evidence of 
Noticing 
Children’s 
Thinking 

11% 26% 64% 81% 

Lack of 
Evidence of 
Noticing 
Children’s 
Thinking 

89% 74% 36% 19% 
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Noticing Children’s Mathematical Thinking 

Deciding How to 
Respond on the 

Basis of 
Children’s 

Understandings 

Prospective 
Teachers 

Practicing Teachers 

No PD 2 years PD ≥ 4 years PD 

Evidence of 
Noticing 
Children’s 
Thinking 

11% 26% 64% 81% 
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Evidence of 
Noticing 
Children’s 
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89% 74% 36% 19% 



Noticing Children’s Mathematical Thinking 

Deciding How to 
Respond on the 

Basis of 
Children’s 

Understandings 

Prospective 
Teachers 

Practicing Teachers 

No PD 2 years PD ≥ 4 years PD 

Evidence of 
Noticing 
Children’s 
Thinking 

11% 26% 64% 81% 

Lack of 
Evidence of 
Noticing 
Children’s 
Thinking 

89% 74% 36% 19% 



Development of Professional Noticing Expertise 

•  Expertise is not automatic but can be learned 
through sustained PD 

•  PD beyond 2 years matters 

o  Attending expertise seemed to develop for most 
participants during the first 2 years of PD 

o  Deciding How to Respond expertise developed during 
the first 2 years of PD and further after 2 years 

Invest in your teachers because this expertise sticks!  
Teachers do not go back to their old ways even if 
textbooks or standards change. 



What does noticing expertise entail? 
• Knowledge of children’s mathematical thinking 
o Not always the same as adults’ thinking 
o Research frameworks (especially at elementary school level) 

ü Problem types (through children’s eyes) 
ü Children’s strategies 

• Skill in the practices of attending, interpreting, and 
deciding how to respond 
o In-the-moment decision making 
o Research frameworks for questioning skills 



Earl had a collection of 94 bird feathers.  On a trip to the 
marsh, he lost 65 bird feathers.  How many feathers are in 
his collection now? 
 
Earl had a collection of 65 bird feathers.  On a trip to the 
marsh he found lots more feathers and put them in his 
collection.  Now he has 94 feathers.  How many feathers 
did he find at the marsh?  
 
How would you solve these problems? 



Earl had a collection of 65 bird feathers.  On a trip to the marsh he 
found lots more feathers and put them in his collection.  Now he 
has 94 feathers.  How many feathers did he find at the marsh?  

FALL SPRING 

Rita Grade 3 



Strategy Frameworks 
Direct Modeling     Relational Thinking 
 
 
 
 
  
 
 

Child does not need to 
represent every quantity.  S/he 
creates a strategic grouping 
and operates on those 
groupings to make strategies 
more efficient. 

Child represents 
every quantity and 
follows the action in 
the problem. 

Spring: 
“65, 75, 85, 95” but you have 
to take 1 away so it’s 29”  
(holding up a finger with 
each count)  

Earl had a collection of 65 bird feathers.  On a trip to the marsh he found 
lots more feathers and put them in his collection.  Now he has 94 
feathers.  How many feathers did he find at the marsh?  

Fall: 



Problem Type Frameworks 

Earl had a collection of 65 bird feathers.  On a trip to the 
marsh he found lots more feathers and put them in his 
collection.  Now he has 94 feathers.  How many feathers did 
he find at the marsh?  (65 + ? = 94) 
 

Janelle has 7 trolls in her collection.  How many more does 
she have to buy to have 11 trolls?  (7 + ? = 11) 
 

Natalie has 1 2/3 sticks of clay.  How much more does she 
need to go get from the teacher so that she has 4 1/3 sticks 
of clay altogether?  (1 2/3 + ? = 4 1/3) 
 
 



Natalie has 1 2/3 sticks of 
clay.  How much more does 
she need to go get from the 
teacher so that she has 4 1/3 
sticks of clay altogether?    

Brian 
Grade 5 



What does noticing expertise entail? 
• Knowledge of children’s mathematical thinking 
o Not always the same as adults’ thinking 
o Research frameworks (especially at elementary school level) 

ü Problem types (through children’s eyes) 
ü Children’s strategies 

• Skill in the practices of attending, interpreting, and 
deciding how to respond 
o In-the-moment decision making 
o Research frameworks for questioning skills 



Goals 
• Glimpse of what noticing children’s mathematical thinking 

looks like 
o  Attending, interpreting, deciding how to respond 
o  Importance of details  
o  More inside moves than outside moves 
o  Start with an inside move 

• See noticing children’s thinking as a critical part of 
teachers’ professional expertise 
o Learnable 
o Hidden practice 

• Briefly consider what noticing expertise entails & how to 
support teachers in developing this expertise 
o Knowledge & skills 



Interested in learning more about mathematics 
teacher noticing? 

Sherin, M. G., Jacobs, V. R., & 
Philipp, R. A.,  Eds. (2011).  
Mathematics teacher noticing: 
Seeing through teachers’ eyes.  
New York:  Routledge.   

Schack, E., Fisher, M. & Wilhelm, J. 
(Eds.) (2017). Teacher noticing: Bridging 
and broadening perspectives, contexts, 
and frameworks. New York, NY: Springer 
International. 



 

Thank You! 
 

Enjoy the rest of the conference! 


