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Big Ideas
• Power of unit-fraction quantities in 

children’s fraction understanding 

• Continuum of children’s 
understanding of unit-fraction 
quantities



What is a Unit Fraction?



What is a Unit Fraction?
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Take a moment to solve

4 – 1/8 = ☐
☐ × 1/4 = 2 1/4



Matthew (5th grade)
4 – 1/8 = ☐

What are the mathematical details of 
Matthew’s strategy? 



Let’s discuss
• What are the mathematical details 

of Matthew’s strategy? 



Matthew (5th grade) What are the mathematical details of 
Matthew’s strategy? 

If you had 4 sandwiches, and you ate 1/3 of a sandwich, how many 
sandwiches would you have left? 



Talk to someone next to you
• What are the mathematical details of 

Matthew’s strategy? 



Rosie (5th grade)
☐× 1/4 = 2 1/4 What are the mathematical details of 

Rosie’s strategy? 



Talk to someone next to you
• What are the mathematical details of 

Rosie’s strategy? 



What did we learn about Matthew’s 
and Rosie’s understandings?

Matthew Rosie
To solve the equation, attempts to 
remember a procedure

To solve the story problem, draws 
models to represent and use a 
fraction relationship
1 whole is 3 one-thirds

Story problem was posed at a 
just right level of challenge

To solve the equation, uses a 
fraction relationship 
4 x 1/4 = 1

Equation was posed at a just 
right level of challenge



What do these examples 
illustrate?
Story contexts help children make sense of 
fractional quantities and relationships



What do these examples illustrate?

• 1 whole sandwich can 
be thought of as 3 
one-third sandwiches

• 1 equals 4 groups of 
one-fourth

Children’s strategies are based on using a key fraction 
relationship

Key relationship: A whole is a grouping of same-sized 
unit-fraction quantities



What do these examples illustrate?
This fraction relationship is understood 
and used at different levels of 
abstraction



Looking at student work 

• Did the child represent each individual unit 
fraction?

• Did the child group unit fractions to make a whole?

Problem: A chef is making 14 pizzas.  Each pizza takes 
1/6 of a pound of cheese.  How much cheese will the 
chef need to make all of the pizzas?



A chef is making 14 pizzas.  Each pizza takes 1/6 of a 
pound of cheese.  How much cheese will the chef 
need to make all of the pizzas?

• Did the child represent each individual unit fraction?
• Did the child group unit fractions to make a whole?

Maggie

Key relationship: A whole is a 
grouping of same-sized 
unit-fraction quantities



A chef is making 14 pizzas.  Each pizza takes 1/6 of a 
pound of cheese.  How much cheese will the chef 
need to make all of the pizzas?

• Did the child represent each individual unit fraction?
• Did the child group unit fractions to make a whole?

Peter

Key relationship: A whole is a 
grouping of same-sized 
unit-fraction quantities



A chef is making 14 pizzas.  Each pizza takes 1/6 of a 
pound of cheese.  How much cheese will the chef 
need to make all of the pizzas?

• Did the child represent each individual unit fraction?
• Did the child group unit fractions to make a whole?

Karisma

Key relationship: A whole is a 
grouping of same-sized 
unit-fraction quantities



Looking at student work 
Problem: A chef is making 14 pizzas.  Each pizza takes 
1/6 of a pound of cheese.  How much cheese will the 
chef need to make all of the pizzas?

Directions:  Sort strategies into groups by similarities.  
Consider both of the below questions. 

• Did the child represent each individual unit 
fraction?

• Did the child group unit fractions to make a whole?



Discussion
�Find another pair

o Share two strategies that you sorted into the 
same group. Why did you put them into the 
same group?

o Share two strategies that you sorted into 
different groups? Why did you put them into 
different groups?



Representing and Grouping Unit 
Fractions

Represents 
each individual 
unit fraction

Represents 
each individual 
unit fraction

Represents some 
individual unit 
fractions 

Does not represent 
individual unit 
fractions 

Does not 
group

Groups to 
a whole

Groups to 
a whole

Groups to 
a whole

Did the child represent each individual unit fraction?

Did the child group unit fractions to make a whole?



Every serving of 1/6 pound of cheese is 
represented individually but the grouping to one 
whole is not represented.

Example: 
Strategy J

Represents each 
individual unit 
fraction

Represents 
each individual 
unit fraction

Represent some 
individual unit 
fractions 

Does not represent 
individual unit 
fractions 

Does not group Groups to 
a whole

Groups to 
a whole

Groups to 
a whole



Every serving of 1/6 pound of cheese is represented 
individually and 6 servings are grouped to show how 
many make a whole pound.

Example:
Strategy B

Represents each 
individual unit 
fraction

Represents 
each individual 
unit fraction

Represents some 
individual unit 
fractions 

Does not represent 
individual unit 
fractions 

Does not group Groups to 
a whole

Groups to 
a whole

Groups to 
a whole



Some of the servings of 1/6 pound of cheese are 
represented individually. The remaining servings are 
not represented individually.

Example: 
Strategy H

Represents each 
individual unit 
fraction

Represents 
each individual 
unit fraction

Represents some 
individual unit 
fractions 

Does not represent 
individual unit 
fractions 

Does not group Groups to 
a whole

Groups to 
a whole

Groups to 
a whole



The 1/6 pound of cheese are not represented 
individually. They are grouped in a way that takes 
advantage of the relationship between 1/6 and 1.

Example: 
Strategy C

Represents each 
individual unit 
fraction

Represents 
each individual 
unit fraction

Represents some 
individual unit 
fractions 

Does not represent 
individual unit 
fractions 

Does not group Groups to 
a whole

Groups to 
a whole

Groups to 
a whole



Represents each 
individual unit 
fraction

Represents each 
individual unit 
fraction

Represents some 
individual unit 
fractions 

Does not represent 
individual unit 
fractions 

Does not group Groups to 
a whole

Groups to 
a whole

Groups to 
a whole

B

� Where would you place the other 
strategies?

H CJ



Strategy IStrategy G

G
I



Strategy E

Strategy A

Strategy D

Strategy F

E
F

D A



What is the purpose of this 
continuum?
• Provides a lens for making sense 

of children’s fraction strategies
• Representing and grouping can 

help make sense of a child’s 
fraction understanding

• Provides ideas for questioning to 
explore child’s fraction thinking



Big Ideas
• Power of unit-fraction quantities in 

children’s fraction understanding

• Continuum of children’s 
understanding of unit-fraction 
quantities

Did the child represent all of the unit fractions?
Did the child group unit fractions to make a whole?



Feel free to contact us for 
additional questions

� Amy Hewitt – alhewitt@uncg.edu
� Naomi Jessup – njallen@uncg.edu
� Gladys Krause – gladyshrueda@utexas.edu
� D’Anna Pynes – dannapynes@utexas.edu
� Vicki Jacobs – vrjacobs@uncg.edu
� Susan Empson – empsons@missouri.edu



Thank you!
Enjoy the rest of the 

conference!




