
Hiro’s Strategy:   
Hiro partitions all 16 brownies into sixths 
and shades one sixth of each brownie. Hiro 
writes 1/6 above each of the shaded one- 
sixth pieces. Hiro counts the number of  
one sixths shaded to determine the total. 

Samantha’s Strategy: 
Samantha passes out whole brownies to 
each child until she has 4 left. Then she 
partitions the remaining four brownies  
into sixths and gives each person one  
sixth of each brownie. 

Daniel’s Strategy:   
Daniel passes out one whole brownie to 
each child.  He then partitions the 
remaining brownies into halves, then 
fourths, but is unable to share them 
equally. Finally, Daniel tries thirds and 
is able to share the brownies evenly.  
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Responsive Teaching in  
Elementary Mathematics 

Research Question 
How are teachers’ perspectives reflected in the ways they order children’s strategies for equal 
sharing problems prior to professional development?  
 

Project Context  
	  

Part of Larger Project on Responsive Teaching 
Ø 4 year professional development design study 
Ø Characterize teaching that is responsive to 

children’s mathematical thinking 
Ø Findings can inform both professional 

development and theory 

(Empson & 
Levi, 2011) 

Understanding Elementary School Teachers’ 
Perspectives on Children’s Strategies for 

Equal Sharing Problems 

Framework for Children’s Fraction Thinking 

Methods 

Three Major Categories of Children’s Strategies for Equal Sharing Problems 
Non-Anticipatory 

 Direct Modeling Strategy 
Emergent Anticipatory  

Direct Modeling Strategy Anticipatory Strategy 

Ø  Represents every share  
 
Ø  Initially partitions without 

considering number of sharers 

Ø  Represents every share 
  
Ø  Initially partitions based on 

number of sharers 

Ø  Mentally uses the relationship 
among the number of sharers 
and number of items to 
determine amount of items 
per sharer 

Results 

Participants 
Ø  20 teachers of grades 3-5 
Ø  Starting 3 years of PD on children’s 

fraction thinking 
 
Data Analysis 
Ø  Analyzed video recordings of 7 

group discussions 
Ø  Used grounded theory approach 

(Corbin & Strauss, 2015)  

Brownie Problem 
Six children are sharing 16 brownies so 
that everyone gets the same amount. How 
much brownie can each child have? 

Knowledge of 
Children’s 

Mathematical 
Thinking 

 

(Empson & Levi, 2011) 

Generative Instructional Practices 

Noticing Children’s 
Mathematical  

Thinking 
 

(Jacobs et al., 2010) 

Enacting Moves to 
Support and Extend 

Children’s Mathematical 
Thinking 

Opportunities for 
Children to 

Advance Their  
Mathematical 

Thinking 

Directions  
Order the strategies from least to most 
sophisticated. How did you determine 
your order? 

Group Ordered Daniel’s Strategy Above 
Samantha’s 
 (Rationale: Answer in standard form) 
 

T1: “So this one [Samantha’s strategy], since 
       it’s 4/6, isn’t as high as 2/3 [Daniel’s  
       strategy].” 
 

T2: “Do we need to look at the description?” 
 

T3: “We like simplifying the best.” 
 

Sample Teacher Conversations 

Group Ordered Samantha’s Strategy Above Hiro’s 
(Rationale: Initial distribution of wholes) 
 

T1: “We had some overlapping like, well, kind of…” 
T2: “We’re like, they’re about the same.” 
T3: “Samantha and Hiro.” 
T2: “That’s what we did.  We put them together.  They’re  
        similar.” 
T1: “That she’s more sophisticated than he is because she 
        could see the whole pieces.” 

	  

Study Premise 
Understanding teachers’ perspectives can help 
support development of responsive teaching, 
much like understanding children’s thinking 
has helped teachers honor and build on 
children’s thinking. 

Teachers’ Perspectives on Ordering Children’s Strategies for Equal Sharing Problems 

Strategy 
Feature 

 
Dominant Perspective Expressed by Teacher Groups 

# of Groups 
Expressing 
Perspective 

(n = 7) 
 Role of 
 leftovers 

 

Ignoring leftovers  v	  
 

Partitioning leftovers in some way  
 

7 

 Use of 
 representation 

 

Using pictures to represent all or 
some items 

v	  

 

Partitioning mentally without 
representing items 
 

6 

 Distribution  
 of wholes 

 

Partitioning all items before any 
distribution 

v 

 

Distributing as many wholes as 
possible before partitioning extras 
 

5 

 Size of parts 
 

Partitioning items using the 
number of sharers 

v 
 

Partitioning items into large parts 
regardless of number of sharers 

4 

 Answer form 

 

Not expressing answer in 
simplest form  

(e.g., improper fraction) 
 
 

v	  

 

Expressing answer in simplest 
form 
 

7 

Less Sophisticated  More Sophisticated 

Professional Development Task 
In groups of 2-4, teachers were asked to: 
Ø  Review 11 strategies for the brownie 

problem 
Ø  Order strategies from least to most 

sophisticated 

Model of Teaching That is Responsive to Children’s Mathematical Thinking 

Sample Strategies 


