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Guiding Principles for Professional Development 
 

• Slow down teaching! 
 

• Focus on instructional practices  
o Practices selected to help teachers honor and build on children’s 

mathematical thinking 
o Knowledge of children’s mathematical thinking integrated in work with 

practices (vs. learning this knowledge independently) 
 
• Evolution of PD activities as teachers’ expertise grows in multi-year PD 
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thinking 
• Problem types  
• Solution strategies 

Instructional 
practices 

Noticing 
children’s 
mathematical 
thinking 

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

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

understandings 

Questioning 
to build on 
children’s 
mathematical 
thinking 

• Exploring details of children’s existing strategies 
• Ensuring children are making sense of the story 

context 
• Connecting children’s thinking to symbolic notation 
• Changing the problem to support or extend children’s 

thinking 
• Encouraging children to consider other strategies 
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Working 
with 

Instructional 
Artifacts 

Video 
(of individual 
children, 
small groups 
& whole 
classes) 

• Power of explicitly connecting teacher questioning to 
children’s strategy details  
What did the child say or do that gave you 
“permission” to ask that question? 

• Power of using children’s strategy details to construct 
follow-up equations to extend understanding 

Children’s 
written work 

(selected by 
facilitator or 
participants) 

• Power of starting with children’s strategy details to 
generate questions 

• Power of asking teachers to both record & refine their 
own (and others’) questions 

Working with Children  

• Power of practicing in-the moment noticing & 
questioning with support and extended time 

• Power of starting with 1-on-1 conversations and,          
as teachers’ expertise grows, moving to whole-class 
sharing sessions 
o Single interview 
o Double interview 
o Small group problem-solving session 
o Whole-class sharing session 
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Working with Video Artifacts in PD 

Ryan Transcript (Grade 5) 
 
 

 
 

 
 

Teacher:  There are 5 pizzas for 8 kids to share equally.  How much pizza could  1 
  each kid get?  2 
 3 
Ryan:            (Starts drawing circles)  8 pizzas or 5 pizzas?   4 
 5 
Teacher:  There are 5 pizzas for 8 kids to share equally.  How much pizza could each kid 6 

get?  7 
 8 
Ryan: (Draws 5 circles)  Let’s just see if each kid could get this (divides each of 5 9 

circles into fourths and labels each fourth with a number 1–4).  So 1/4 of one 10 
pizza (outlines the piece with 1 in the first circle).  Then another fourth, which 11 
makes it 2/4, so you have 2/4 of two pizzas right now (outlines the pieces with 1 12 
and 2 in the second circle).  Then you would have 3/4 of three pizzas (outlines the 13 
pieces with 1, 2, and 3 in the third circle).  Then you would have one whole of a 14 
pizza (outlines the entire fourth circle).  Then you would have one whole and 1/4 15 
out of all 5 pizzas (outlines the piece with 1 in the fifth circle).  One kid would 16 
have a whole pizza and 1/4 of a pizza. 17 

 18 
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Teacher: And how many kids would be sharing if that happened? 19 
 20 
Ryan:  8 kids. 21 
 22 
Teacher: So how do we know 8 kids [are] there, or can you explain your picture?  23 
 24 
Ryan:  Oh.  I messed up on that. 25 
 26 
Teacher: You want to try again? 27 
 28 
Ryan: (Redraws 5 circles)  Okay, so 5 pizzas (initially struggles to create 8 pieces in the 29 

first circle, then crosses out that circle to create a new circle partitioned into 30 
eighths, with each piece numbered 1–8). Okay.  So 5 kids were sharing each pizza 31 
so 32 

 33 
Teacher: (Clarifies)  8 kids were sharing 5 pizzas. 34 
 35 
Ryan:  Oh yeah, sorry.  Okay. 36 
 37 
Teacher: So, do you know how much each person is going to get already? 38 
 39 
Ryan:  No, I’m just dividing them equally (continues to split the remaining four circles). 40 
 41 
Teacher: Okay. 42 
 43 
Ryan:  (After partitioning the remaining circles into eighths and numbering the pieces  44 

1–8) Okay.  So, one kid would get 1/8 of a pizza (outlines the piece numbered 1 45 
in the first circle) and then another eighth of a pizza, which would make it 2/8 of a 46 
pizza (outlines the pieces numbered 1 and 2 in the second circle).  And another 47 
eighth of a pizza would make it 3/8 of a pizza (outlines the pieces numbered 1, 2, 48 
and 3 in the third circle) and another eighth of a pizza would make it 4/8 of a 49 
pizza (outlines only the piece numbered 4 in the fourth circle) and another eighth 50 
of a pizza would make it 5/8 of pizza (outlines only the piece numbered 5 in the 51 
fifth circle).  So each kid would get 5/8 of each pizza. 52 
 53 

Teacher: Is that enough to have a whole pizza? 54 
 55 
Ryan:   No. 56 
 57 
Teacher: No.  How do you know? 58 
 59 
Ryan:  Because it would have to be 8 eighths to make one whole. 60 
 61 
Teacher: Is it enough to have 1/2 of a pizza? 62 
 63 
Ryan:  (10 second pause) No. 64 
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 65 
Teacher:  No.  How do you know? 66 
 67 
Ryan: Because if you are trying to make the fractions smaller, you can’t condense 5.  68 

You can condense 4—no you can—because if you’re—okay, so if you’re 69 
condensing, you’d get 5.  Okay, you condense 4 into—oh no, no, you can’t.  70 
That's right.  You can’t condense 5 into a smaller fraction. 71 

 72 
Teacher: So do you think they would have enough to have 1/2 a pizza or more than 1/2 or 73 

less than 1/2? 74 
 75 
Ryan:  Less than 1/2.   76 
 77 
Teacher: They would have less than 1/2 a pizza with 5/8 of a pizza, and how do you know? 78 
 79 
Ryan:   Because you can’t—if you are trying to umm (20 second pause). 80 
 81 
Teacher:  Is this a hard question? 82 
 83 
Ryan:  Yes. 84 
 85 
Teacher:  Yeah, you’ve done great so far.  So how much pizza is each person going to get? 86 
 87 
Ryan:  5/8 of each pizza. 88 
 89 
Teacher: 5/8 of a pizza.  Nice job. 90 
 91 
Ryan: Actually, I know.  They’re going to get more than a 1/2 a pizza because 4/8 would 92 

be 1/2.  Then they basically have a—okay, which would make it 4/8.  Then they 93 
basically—which is a 1/2.  Then if it was 5/8, it’d be more than 1/2. 94 

 95 
Teacher: How much more than 1/2? 96 
 97 
Ryan:  One fraction. 98 
 99 
Teacher: One fraction?  (Ryan nods.)  What would that fraction size be? 100 
 101 
Ryan:  (Brief pause)  One.  No.  One (7 second pause). 102 
 103 
Teacher: So I heard you say 5/8 is more than 1/2 ’cause 4/8 is 1/2? 104 
 105 
Ryan:  Yes. 106 
 107 
Teacher: So how much more than 1/2 is 5/8? 108 
 109 
Ryan:  Oh, one fraction—one, one, uhh, one (brief pause). 110 
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 111 
Teacher: What do you think? 112 
 113 
Ryan:  1/2, or, no (brief pause) 1/4? 114 
 115 
Teacher: 1/4 more than [1/2]?  Why?* 116 
 117 
Ryan:  No, 1/8, because if you added 1/8 to 4/8, it would make it 5/8. 118 
 119 
Teacher:          Nice job hanging in there with that one.   120 
 121 
*Note: The teacher actually asks “1/4 more than 5/8?” in the conversation, but both participants 122 
understand this question as a continuation of the previous question: “How much more than 1/2 is 123 
5/8?” 124 
 

 
 

Working with Written-Work Artifacts in PD 
Sample Poster for Jake’s Strategy for the Hot Chocolate Problem 

You have 4 2/3 cups of hot chocolate powder.  Each serving requires 2/3 cup of hot chocolate 
powder.  How many servings can be made ?  

Questions to Explore                           
the Child’s Strategy 
• How did you start?

• Where is the 4 2/3 cup of hot           

chocolate powder in your work?

• When you had used 2 2/3 cups of hot 

chocolate power, how did you figure          

out how many more servings you            

could make?

Mathematical Details                                  
• Unclear where he started             

(maybe with 4 groups of 2/3?)

• Identified 1 serving as 2/3 cup

• Kept doubling 2/3 to get 4/3

• Linked 4/3 and 1 1/3

• Used the 1 1/3 to keep track of the 

total amount of hot chocolate 

powder used
Follow-up Problem

Jake and his brother are making a 

rope ladder for getting up to their 

treehouse.  They need 16 sections of 

rope, and each section is 1 1/4  yards 

long.  How many yards of rope do 

they need?

Purpose:  To further explore Jake’s 

use of doubling

JAKE
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Children’s Written Work for the Hot Chocolate Problem  (Grade 5) 
You have 4 2/3 cups of hot chocolate powder. Each serving requires 2/3 cup of hot chocolate 
powder. How many servings can be made ?  
 

Jake Chandler 

 

 
Becky Gabriela 

 
 

Henrietta Anton 
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You have 4 2/3 cups of hot chocolate powder. Each serving requires 2/3 cup of hot chocolate 
powder. How many servings can be made ?  
 

Maggi Marlena 

 

 
Mathew Olivia 

  

 
Sam  
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PD Activities Sample Planning & Debrief Prompts 

SINGLE INTERVIEW 
1. Plan interview in pairs 
2. Interview (2 teachers & 1 child)  
3. Debrief 

• Discuss the child’s strategy for each problem. 
• Did the child do anything that surprised you? 
• What did you learn about the child’s 

understanding?  What are you still wondering? 
• Were there any questions that worked particularly 

well?  Any questions you would rephrase? 
*These questions also drive the other PD activities. 

DOUBLE INTERVIEW 
1. Plan interview in pairs 
2. Interview (2 teachers & 1 child) 
3. Debrief 1: Plan follow-up interview 
4. Interview same child 
5. Debrief 2 

• Follow-up questions—Plan two questions to ask 
the child about what they did during the first 
interview to further your understanding of the 
child’s understanding. 

• Follow-up problem—Based on what you noticed 
in the first interview, write one problem to test an 
idea you have about the child’s understanding or to 
extend it. 

SMALL GROUP  
PROBLEM-SOLVING SESSION 

1. Plan interview 
2. Interview (1 teacher & 1 child) 
3. Debrief 1: Plan small-group session 
4. Teach small-group session with      

“teacher time-out” 
5. Debrief 2 

Plan two problems you will pose to the children as a 
group tomorrow: 
• Be purposeful about problem type & numbers. 
• Make sure the problems are accessible to all 

children. 
• Identify your goals for each child & anticipate how 

they might solve each problem. 
• Decide which problem you will give first. 

WHOLE-CLASS SHARING SESSION 
Prior to PD 
1. Plan focus problem 
2. Pose same problem to all classes 
During PD 
3. Sort written work 
4. Plan sharing session 
5. Teach whole-class sharing session 
6. Debrief 
* repeat #5 & #6 to see multiple classrooms 

Each teacher (with help from colleagues): 
• Reviews written work from their class 
• Sorts their strategies by similar understandings 
• Chooses 2–4 strategies to showcase in the  

 sharing session 
• Considers mathematical connections between 

strategies 
• Crafts questions to highlight the mathematics 
• Identifies connections for specific children 

Working with Children in PD 
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Working with Instructional Artifacts (Video & Written Work) 
 

Ryan Video 
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in action. Mathematics Teacher: Learning and Teaching PK-12. 
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Working with Children & Evolution of PD Activities 
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