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Problems used in the presentation:  

(Mashanty – 4th) Kenzie loves to 
go on long hikes. She’s knows it’s 

important to drink water when 
she hikes. She drinks 3/4 cup of 

water for every mile she hikes. 
Her water bottle holds 4 cups of 

water. How many miles can she 

hike before her water runs out? 

(Divine – 4th) I made 9 little 
cakes and for every cake I made I 
used 2/3 cup of frosting, how 

much frosting did I use to make 
all of those cakes? 

(Snowcone problem) Rosie has a 

snowcone maker. Each snowcone 
she makes uses 1/3 cup of ice. 

How many snowcones can Rosie 
make if she has 5 cups of ice? 

 

 

Noticing children’s mathematical thinking: 

Classrooms are too complex to pay attention to everything, so teachers must make choices. 

Noticing children’s mathematical thinking helps teachers use children’s thinking to figure out how 
they want to respond.  

 

What happens in classrooms? 

Child says or does 

something 

 

 

 

Teacher 

responds 

  

 

 

Noticing is what happens 
behind the scenes, before 

the response 

 
 

Noticing children’s mathematical thinking involves 3 distinct but related practices: 

o  Attending to the mathematical details in children’s strategies (what they say and do!) 

o  Interpreting children’s understandings as reflected in their strategies 
o  Deciding how to respond on the basis of their understandings  

 
All of these complex practices happen BEFORE a teacher even talks with children after they say or 

do something!  How the teacher delivers a question or comment is also critical but noticing focuses 
on all the hard work that a teacher does to get to that point. 
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Prompts for noticing children’s thinking (video or written work): 
o How did the child solve the problem? attending to details 

o What do you learn about the child’s understanding, based on these details? interpreting 

o What are some possible responses, based on the child’s understanding? deciding how to respond 
 

 

Resources for learning about children’s mathematical thinking from Cognitively 
Guided Instruction (CGI): 

Carpenter, T. P., Fennema, E., Franke, M., Levi, L., & Empson, S. B. (2015).  Children’s 

mathematics:  Cognitively Guided Instruction (2nd ed.).  Portsmouth, NH:  Heinemann. 
[includes video] 

Carpenter, T. P., Franke, M. L., Johnson, N. C., Turrou, A. C., & Wager, A. (2017).  Young 
children’s mathematics:  Cognitively Guided Instruction in early childhood education.  Portsmouth, 

NH:  Heinemann. [includes video] 

Carpenter, T. P., Franke, M. L., & Levi, L. (2003).  Thinking mathematically:  Integrating algebra 
and arithmetic in elementary school.  Portsmouth, NH:  Heinemann. [includes video] 

Empson, S. B., & Levi, L. (2011).  Extending children’s mathematics:  Fractions and decimals.  

Portsmouth, NH:  Heinemann. 

 

 

 

 

 

Guiding principles for supporting the development of teachers’ expertise in 

noticing children’s mathematical thinking: 

1) Use video & student written work to engage teachers in noticing without in-the-

moment pressures 

2) Emphasize the importance of attending to strategy details 
3) Provide support for multiple years 

4) Give teachers access to research-based knowledge of children’s mathematical 

thinking – noticing is a knowledge-intensive instructional practice.  

To learn more about Cognitively Guided Instruction, contact Linda Levi at Teachers 
Development Group (503)-650-1914 …. linda.levi@teachersdg.org 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  

 

 

Rosie has a snowcone maker. Each snowcone she 
makes uses 1/3 cup of ice. How many snowcones can 
Rosie make if she has 5 cups of ice?  

Rosie has a snowcone maker. Each snowcone she 
makes uses 1/3 cup of ice. How many snowcones can 
Rosie make if she has 5 cups of ice?  

 

 

Elijah  
Rosie has a snowcone maker. Each snowcone she makes uses 1/3 cup 
of ice. How many snowcones can Rosie make if she has 5 cups of ice?  

 
Andrew 
Rosie has a snowcone maker. Each snowcone she makes 
uses 1/3 cup of ice. How many snowcones can Rosie make 
if she has 5 cups of ice?  

Jasmine 
Rosie has a snowcone maker. Each snowcone she makes 
uses 1/3 cup of ice. How many snowcones can Rosie make if 
she has 5 cups of ice?  
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