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EXTENDING 
NUMBER SENSE TO 
FRACTIONS – 3RD-5TH

Webinar #1: 
Understanding 
Fractions as 
Numbers

ALASKA MATHEMATICS STANDARDS

Content 
Standards

Standards of 
Mathematical 

Practice 
(SMPs)

STANDARDS FOR MATHEMATICAL 
PRACTICE

1. I can make sense of problems and persevere in solving them.
2. I can use numbers, words, and reasoning habits to help me make 

sense of problems.
3. I can construct viable arguments and critique the reasoning of 

others.
4. I can recognize math in everyday life and use math I know to 

solve problems.
5. I can use appropriate tools strategically.
6. I can be precise when solving problems and clear when 

communicating my ideas.
7. I can look for and make use of structure.  I can see and 

understand how numbers are organized and composed as parts 
and wholes.

8. I can notice patterns and find more general methods and “short 
cuts”.
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Concrete Pictorial Abstract

REPRESENTATION IN MATH

5
8

WHAT DO YOU KNOW ABOUT 
FRACTIONS?

Take a moment to list all of the things 
that you know about fractions.
 1 min to think
 2 mins to write (and talk)
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WHAT DO STUDENTS KNOW ABOUT FRACTIONS?

“ I know it is one number sitting on top of the other.”
“One number lives upstairs and one number lives 

downstairs.”
“I know they’re less than 1.”
“I know the number underneath has to be the 

biggest.”
“What I know is that they are really hard.”
“What happens upstairs has to happen downstairs.”
“Alls I know is that if the number on top is bigger than 

the number on the bottom, the number is indecent!”

Penny Williams, ASD, 2015

CONTRIBUTING FACTORS TO STUDENT 
DIFFICULTIES WITH FRACTIONS:

The way that fractions are written
Classroom practices designed to 

help students make sense of 
fraction values and notation 
inadvertently mask the meaning 
of fractions

The many meanings of fractions 
such as measure and ratio

Beyond Pizzas & Pies by Julie McNamara & 
Meghan M. Shaughnessy, Math Solutions

WHAT DO I KNOW ABOUT FRACTIONS?
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What size 
piece are 
we working 
with?
How many 
equal 
pieces?

Number of 
those 
pieces

BASIC UNDERSTANDINGS FOR FRACTIONS
Sharing means equal parts
To compare fractions, you need the same 

“whole”
Fewer pieces of the same whole means 

each piece is larger; more pieces mean 
smaller pieces

To compare fractions, you have to look at 
the numerators AND the denominators

Equivalent fractions have equal values and 
proportional  numerators and denominators

Fractions are numbers

FRACTIONS IN THE NEW 
STANDARDS
3rd Grade

 3.NF: Develop 
understanding of 
fractions as 
numbers.

5th Grade
 5.NF: Use 

equivalent 
fractions as a 
strategy to add 
and subtract 
fractions.

 5.NF: Apply and 
extend previous 
understandings of 
multiplication and 
division to multiply 
and divide 
fractions.

4th Grade
 4.NF: Extend 

understanding of 
fraction 
equivalence and 
ordering.

 4.NF: Build fractions 
from unit fractions 
by applying and 
extending previous 
understandings of 
operations on 
whole numbers.
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3rd Grade
 3.NF: Develop 

understanding of fractions 
as numbers.

5th Grade
 5.NF: Use equivalent 

fractions as a strategy to 
add and subtract fractions.

 5.NF: Apply and extend 
previous understandings of 
multiplication and division 
to multiply and divide 
fractions.

4th Grade
 4.NF: Extend understanding 

of fraction equivalence and 
ordering.

 4.NF: Build fractions from 
unit fractions by applying 
and extending previous 
understandings of 
operations on whole 
numbers.

2.G.3. Partition circles and rectangles into shares, 
describe the shares using the words halves, thirds, half 
of, a third of, etc., and describe the whole as two 
halves, three thirds, four fourths. Recognize that equal 
shares of identical wholes need not have the same 
shape. 

2nd Grade

3rd Grade
 3.NF: Develop 

understanding of fractions 
as numbers.

5th Grade
 5.NF: Use equivalent 

fractions as a strategy to 
add and subtract fractions.

 5.NF: Apply and extend 
previous understandings of 
multiplication and division 
to multiply and divide 
fractions.

4th Grade
 4.NF: Extend understanding 

of fraction equivalence and 
ordering.

 4.NF: Build fractions from 
unit fractions by applying 
and extending previous 
understandings of 
operations on whole 
numbers.

6.NS.1. Interpret and compute quotients of fractions, 
and solve word problems involving division of fractions 
by fractions (e.g., by using visual fraction models and 
equations to represent the problem). 

6th Grade

“I’ve missed more than 
9,000 shots in my career.  
I’ve lost almost 300 
games.  Twenty-six times, 
I’ve been trusted to take 
the game winning shot 
and missed.  I’ve failed 
over and over and over 
again in my life.  And 
that is why I succeed.”

- Michael Jordan
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FRACTIONS IN THE NEW 
STANDARDS
3rd Grade

 3.NF: Develop 
understanding of 
fractions as 
numbers.

(limited to fractions 
w/denominators 2, 3, 
4, 6 and 8)

5th Grade
 5.NF: Use 

equivalent 
fractions as a 
strategy to add 
and subtract 
fractions.

 5.NF: Apply and 
extend previous 
understandings of 
multiplication and 
division to multiply 
and divide 
fractions.

4th Grade
 4.NF: Extend 

understanding of 
fraction 
equivalence and 
ordering.

 4.NF: Build fractions 
from unit fractions 
by applying and 
extending previous 
understandings of 
operations on 
whole numbers.

3.NF.1. Understand a fraction 1/b (e.g., 1/4) 
as the quantity formed by 1 part when a 
whole is partitioned into b  (e.g., 4) equal 
parts; understand a fraction a/b (e.g., 2/4) as 
the quantity formed by a (e.g., 2) parts of size 
1/b. (e.g., 1/4) 

(limited in this grade to fractions w/denominators 2,3,4,6,8)
3.NF: Develop understanding of fractions as 
numbers

Number of 
equal 
partitions

Number of 
those parts

Number of 
equal 
partitions

Number of 
those parts

FOUNDATIONAL CONCEPT
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FOUNDATIONAL CONCEPT

1
2

3

4
5

6

1.  What is the whole?

2.  How many equal 
partitions?

3.  How many of those 
parts are shaded?

2
6

POTENTIAL ROADBLOCK!

Write a fraction to show 
how much of the large 
square is shaded.

Student:  “ ¼.  I counted the number of parts the square 
was divided into.  Then I used that number for the 
denominator.  I counted the shaded parts and used that 
number for the numerator.”

POTENTIAL ROADBLOCK!

Write a fraction to show 
how much of the large 
square is shaded.

Student:  “1/3.  I counted the number of parts the square 
was divided into.  Then I used that number for the 
denominator.  I counted the shaded parts and used that 
number for the numerator.”
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KEY STRATEGY #1:

Provide students opportunities to 
work with irregularly partitioned, and 
unpartitioned, areas, lengths, and 
number lines.

Beyond Pizzas & Pies by Julie McNamara & 
Meghan M. Shaughnessy, Math Solutions

Shade 1/2  of each shape:

1. 2. 3.

SAMPLE TASK

Share and discuss different 
ways of partitioning.
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1. 2.

POTENTIAL ROADBLOCK

Shade 1/4  of each shape:

1. Write a fraction to 
show how much of 
the square is shaded.

SAMPLE TASK

2. Write a fraction to 
show how much of the 
hexagon is shaded.

CONCEPT HARVEST

Represent ¾ in as many ways 
as you can in 1 minute

How would you sort the 
representations?
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3 WAYS TO REPRESENT FRACTIONS

Area Model

Set Model

Linear Model

2
5

https://illuminations.nctm.org

FRACTION STRIPS
Ivan, Mary, & 
Jon share a 
whole candy 
bar fairly.  
Which of the 
fraction strips 
shows how they 
each get an 
equal part? 
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2 BIG SHIFTS W/ THE NEW STANDARDS

Representing fractions on a 
number line

Seeing unit fractions as the 
building blocks of all fractions

3.NF.2. Understand a fraction as a number on the 
number line; represent fractions on a number line 
diagram.
a. Represent a fraction 1/b (e.g., 1/6) on a number 
line diagram by defining the interval from 0 to 1 as 
the whole and partitioning it into b (e.g., 6) equal 
parts. Recognize that each part has size 1/b (e.g., 
1/6) and that the endpoint of the part based at 0 
locates the number 1/b (e.g., 1/6) on the number 
line.

3.NF: Develop understanding of 
fractions as numbers (denominators 2,3,4,6,8)

1 
6

1 
6

10

0

FRACTIONS ON A NUMBER LINE

UNIT FRACTION
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3.NF.2. Understand a fraction as a number on the 
number line; represent fractions on a number line 
diagram.
b. Represent a fraction a/b (e.g., 2/8) on a number 
line diagram or ruler by marking off a lengths 1/b 
(e.g., 1/8) from 0. Recognize that the resulting interval 
has size a/b (e.g., 2/8) and that its endpoint locates 
the number a/b (e.g., 2/8) on the number line. 

3.NF: Develop understanding of 
fractions as numbers (denominators 2,3,4,6,8)

5 
6

1 
6

2 
6

3 
6

4 
6

5 
6

6 
6

10

0

UNIT FRACTIONS AS BUILDING BLOCKS

KEY STRATEGY #2:

Provide opportunities for students to 
translate between different fraction 
representations.

Beyond Pizzas & Pies by Julie McNamara & 
Meghan M. Shaughnessy, Math Solutions
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SAMPLE TASK
1. Each student pair 

draws a card with a 
fraction written on it. 

2. The partners then 
write down at least 
one example of 
each type of 
representation.

3. The students make a 
poster with words, 
numbers, & pictures 
showing all the 
different examples of 
their fraction.

IDEA GENERATOR

What are some other activities 
that could give students 
opportunities to translate 
between different fraction 
representations?

3.NF.3. Explain equivalence of fractions in special 
cases, and compare fractions by reasoning about 
their size. 
a. Understand two fractions as equivalent if they are 

the same size (modeled) or the same point on a 
number line. 

b. Recognize and generate simple equivalent 
fractions (e.g., 1/2 = 2/4, 4/6 = 2/3). Explain why 
the fractions are equivalent (e.g., by using a visual 
fraction model).

3.NF: Develop understanding of 
fractions as numbers (denominators 2,3,4,6,8)
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In 3rd grade, students discover that many 
fractions label the same point or can be 
represented by the same size area 
model.  

Equivalent Fractions w/Area Model – 3rd

1
2

2
4

3
6

1

2

3

6

9

3

EQUIVALENT FRACTIONS W/FRACTION STRIPS
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Equivalent Fractions w/Linear Model

2
2

8
8

Connections to Measurement

IDEA GENERATOR

What are some of your favorite 
ways to have students 
experience equivalent 
fractions?
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3.NF.3. Explain equivalence of fractions in special 
cases, and compare fractions by reasoning about their 
size. 
c. Express and model whole numbers as fractions, and recognize 

and construct fractions that are equivalent to whole numbers. 
For example: Express 3 in the form 3 = 3/1; recognize that 6/1 = 
6; locate 4/4 and 1 at the same point of a number line 
diagram.

3.NF: Develop understanding of 
fractions as numbers (denominators 2,3,4,6,8)

Express 3 in the Form 3/1

3
1 # of equal 

partitions

How many 
parts

Express 3 in the Form 3/1

3
1

0 1
the whole

# of equal 
partitions

How many 
parts

2 3
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Locate 6/6 and 1 at the Same Point

SAMPLE TASK

3.NF.3. Explain equivalence of fractions in special 
cases, and compare fractions by reasoning about their 
size. 
d. Compare two fractions with the same numerator or the same 

denominator by reasoning about their size.  Recognize that 
comparisons are valid only when the two fractions refer to the 
same whole. Record the results of comparisons with the 
symbols >, =, or <, and justify the conclusions (e.g., by using a 
visual fraction model

3.NF: Develop understanding of 
fractions as numbers (denominators 2,3,4,6,8)
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Comparing Fractions – 3rd Grade

3656 >
Same 
denominators

Same 
numerators

Comparing Fractions – 3rd Grade

Same 
Numerator

Same 
Denominator

3.NF.3. Explain equivalence of fractions in special 
cases, and compare fractions by reasoning about their 
size. 
d. Compare two fractions with the same numerator or the same 

denominator by reasoning about their size.  Recognize that 
comparisons are valid only when the two fractions refer to the 
same whole. Record the results of comparisons with the 
symbols >, =, or <, and justify the conclusions (e.g., by using a 
visual fraction model)

3.NF: Develop understanding of 
fractions as numbers (denominators 2,3,4,6,8)



19

SAMPLE TASK (POTENTIAL ROADBLOCK)

Patrick orders a cheese pizza at Pizza Delight.  He ate ½ 
of his pizza. 
Kevin orders a cheese pizza at Vinny’s Pizza.  He at 1/3 
of his pizza.
Who ate more pizza?

A.Patrick
B. Kevin
C.They ate the same amount
D.You cannot determine who 
ate the most pizza.

Beyond Pizzas & Pies by Julie McNamara & 
Meghan M. Shaughnessy, Math Solutions

7% of 4th graders & 
17% of 6th graders 
answered correctly

68% of 4th graders & 
74% of 6th graders 
answered A

KEY STRATEGY #3:

Provide opportunities for students to 
develop their understanding of the 
importance of context in fraction 
comparison tasks.

Beyond Pizzas & Pies by Julie McNamara & 
Meghan M. Shaughnessy, Math Solutions

SAMPLE TASK
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SAMPLE TASK

SAMPLE TASK -
1.  What fraction 
of the half-dozen 
is one egg?

2.  What fraction 
of the dozen is 
one egg?

3.  What fraction 
of the dozen is 
one half-dozen?

3rd Grade

What are some key take-
aways so far?
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FRACTIONS IN THE NEW 
STANDARDS
3rd Grade

 3.NF: Develop 
understanding of 
fractions as 
numbers.

5th Grade
 5.NF: Use 

equivalent 
fractions as a 
strategy to add 
and subtract 
fractions.

 5.NF: Apply and 
extend previous 
understandings of 
multiplication and 
division to multiply 
and divide 
fractions.

4th Grade
 4.NF: Extend 

understanding of 
fraction 
equivalence and 
ordering.

 4.NF: Build fractions 
from unit fractions 
by applying and 
extending previous 
understandings of 
operations on 
whole numbers.

4.NF: Extend understanding of fraction 
equivalence and ordering.

4.NF.1. Explain why a fraction a/b is 
equivalent to a fraction (n × a)/(n × b) by 
using visual fraction models, with attention 
to how the number and size of the parts 
differ even though the two fractions 
themselves are the same size. Use this 
principle to recognize and generate 
equivalent fractions.

1
3Divided into how many equal pieces?

Divided into 2 times as many pieces

2
6 = 3 x 2

1      x 2

How many are shaded?

2 times as many are shaded.

Divided into 3 times as many pieces

3
9 = 3 x 3

1      x 33 times as many are shaded.

4.NF.1. Explain why a fraction a/b is equivalent to a 
fraction (n × a)/(n × b) by using visual fraction 
models
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4.NF.1. Explain why a fraction a/b is equivalent to a 
fraction (n × a)/(n × b) by using visual fraction 
models

1
2 =

Equal 
partitions

# parts 
shaded

X 4
X 4 4

8

Algebra Concepts: Rates & Ratios

1
3

The measures of 2 supplementary 
angles are in a ratio of 1:3….

x n
x n = 1n

3n

1n + 3n = 180

THINK, (PAIR), SHARE
Arrange the following numbers in 
order from least to greatest:

2
7

1
2

5
9

Explain your reasoning.
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4.NF: Extend understanding of fraction 
equivalence and ordering.

4.NF.2. Compare two fractions with 
different numerators and different 
denominators (e.g., by creating 
common denominators or 
numerators, or by comparing to a 
benchmark fraction 

Using Benchmark Fractions – comparing to 1/2

3 
8

6 
10

3 
8

6 
10 >

Using Benchmark Fractions –comparing to 1

7 
8

5 
6

1

5 
6

7 
8

<
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Using Benchmark Fractions 

7 
9

1 
3 1

7 
9

1 
3 <

0 ½

Using Equivalent Fractions 

7 
9

1 
3

7 
9

1 
3 <

3 
9

THINK:  Would you use benchmark 
fractions or equivalent fractions to 
compare the following:

How would you explain your 
reasoning for each?
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KEY STRATEGY #4:

Provide students with multiple 
strategies for comparing and 
reasoning about fractions.

Beyond Pizzas & Pies by Julie McNamara & 
Meghan M. Shaughnessy, Math Solutions

SAMPLE TASK

Guess My Number
My number is between 0 and 1.

My number is greater 
than 1/2 .
n > 1/2

Guess: Clue:
1/2

3/4 n < 3/4

1/25/15
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FRACTIONS IN THE NEW 
STANDARDS
3rd Grade

 3.NF: Develop 
understanding of 
fractions as 
numbers.

5th Grade
 5.NF: Use 

equivalent 
fractions as a 
strategy to add 
and subtract 
fractions.

 5.NF: Apply and 
extend previous 
understandings of 
multiplication and 
division to multiply 
and divide 
fractions.

4th Grade
 4.NF: Extend 

understanding of 
fraction 
equivalence and 
ordering.

 4.NF: Build fractions 
from unit fractions 
by applying and 
extending previous 
understandings of 
operations on 
whole numbers.

2 BIG SHIFTS W/ THE NEW STANDARDS

Representing fractions on a 
number line

Seeing unit fractions as the 
building blocks of all fractions

5 
6

1 
6

2 
6

3 
6

4 
6

5 
6

6 
6

10

0

UNIT FRACTIONS AS BUILDING BLOCKS

5 copies of 1/6
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UNIT FRACTIONS AS BUILDING BLOCKS

3 
8

3 copies of 1/8

UNIT FRACTIONS AS BUILDING BLOCKS

3 
2

3 copies of 1/2

FRACTIONS IN THE NEW 
STANDARDS
3rd Grade

 3.NF: Develop 
understanding of 
fractions as 
numbers.

5th Grade
5.NF: Use 

equivalent 
fractions as a 
strategy to add and 
subtract fractions.

 5.NF: Apply and 
extend previous 
understandings of 
multiplication and 
division to multiply and 
divide fractions.

4th Grade
 4.NF: Extend 

understanding of 
fraction 
equivalence and 
ordering.

 4.NF: Build fractions 
from unit fractions 
by applying and 
extending previous 
understandings of 
operations on 
whole numbers.
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“Sign Up” 
with your 
school 
email 
address
There is no cost.

Great resource!

If you take the credit class 
we will use the Teaching 
Channel Teams platform.

Go to: www.teachingchannel.org

https://www.teachingchannel.org/videos/formatively-assess-fraction-knowledge-sbac

Resource for this webinar 
Formative Assessment: 
Understanding Fractions

BASIC UNDERSTANDINGS FOR 
FRACTIONS

Sharing means equal parts
To compare fractions, you need the same 

“whole”
Fewer pieces of the same whole means 

each piece is larger; more pieces mean 
smaller pieces

To compare fractions, you have to look at 
the numerators AND the denominators

Equivalent fractions have equal values and 
proportional  numerators and denominators

Fractions are numbers
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KEY STRATEGIES FOR FRACTIONS
• Provide students opportunities to work with irregularly 

partitioned, and unpartitioned, areas, lengths, and 
number lines.

• Provide opportunities for students to translate 
between different fraction representations.

• Provide opportunities for students to develop their 
understanding of the importance of context in 
fraction comparison tasks.

• Provide students with multiple strategies for 
comparing and reasoning about fractions.

What are some key take-
aways and/or questions for 
today?

Thank You!
Don’t forget Pi Day on Monday, 3-14!  

π


