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Grade 5 • Module 3  

Addition and Subtraction of Fractions 

OVERVIEW 

In Module 3, students’ understanding of addition and subtraction of fractions extends from 
earlier work with fraction equivalence and decimals. This module marks a significant shift 
away from the elementary grades’ centrality of base ten units to the study and use of the full 
set of fractional units from Grade 5 forward, especially as applied to algebra.  
In Topic A, students revisit the foundational Grade 4 standards addressing equivalence. When 

equivalent, fractions represent the same amount of area of a rectangle and the same point on 

the number line. These equivalencies can also be represented symbolically. 

 

Furthermore, equivalence is evidenced when adding fractions with the same denominator. 

The sum may be decomposed into parts (or recomposed into an equal sum). An example is 

shown as follows: 
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This also carries forward work with decimal place value from Modules 1 and 2, confirming that 

like units can be composed and decomposed. 

5 tenths + 7 tenths = 12 tenths = 1 and 2 tenths 
 

5 eighths + 7 eighths = 12 eighths = 1 and 4 eighths 

In Topic B, students move forward to see that fraction addition and subtraction are analogous 

to whole number addition and subtraction. Students add and subtract fractions with unlike 

denominators (5.NF.1) by replacing different fractional units with an equivalent fraction or like 

unit. 

1 fourth + 2 thirds = 3 twelfths + 8 twelfths = 11 twelfths 

 

 
 + 
 

 
 = 

 

  
 + 

 

  
 =  

  

  
 

This is not a new concept, but certainly a new level of complexity. Students have added 

equivalent or like units since kindergarten, adding frogs to frogs, ones to ones, tens to tens, 

etc. 

1 boy + 2 girls = 1 child + 2 children = 3 children 
 

1 liter – 375 mL = 1,000 mL – 375 mL = 625 mL 

Throughout the module, a concrete to pictorial to abstract approach is used to convey this 

simple concept. Topic A uses paper strips and number line diagrams to clearly show 

equivalence. After a brief concrete experience with folding paper, Topic B primarily uses the 

rectangular fractional model because it is useful for creating smaller like units by means of 

partitioning (e.g., thirds and fourths are changed to twelfths to create equivalent fractions as 

in the diagram below.) In Topic C, students move away from the pictorial altogether as they 

are empowered to write equations clarified by the model. 

 

 
 + 
 

 
 = (   

    
) + (   

   
) = 

 

  
 + 

 

  
 =  
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Topic C also uses the number line when adding and subtracting fractions greater than or equal 

to 1 so that students begin to see and manipulate fractions in relation to larger whole 

numbers and to each other. The number line allows the students to pictorially represent larger 

whole numbers. For example, “Between which two whole numbers does the sum of 1
 

 
  and 

5 
 

 
 lie?”   

 

This leads to an understanding of and skill with solving more complex problems, which are 

often embedded within multi-step word problems: 

Cristina and Matt’s goal is to collect a total of 3 
 

 
  gallons of sap from the maple trees. Cristina 

collected 1 
 

 
 gallons. Matt collected 5 

 

 
 gallons. By how much did they beat their goal? 

  

Word problems are a part of every lesson. Students are encouraged to draw tape diagrams, 

which encourage them to recognize part–whole relationships with fractions that they have 

seen with whole numbers since Grade 1. 

In Topic D, students strategize to solve multi-term problems and more intensely assess the 

reasonableness of their solutions to equations and word problems with fractional units 

(5.NF.2). 

“I know my answer makes sense because the total amount of sap they collected is about 7 and 

a half gallons. Then, when we subtract 3 gallons, that is about 4 and a half. Then, 1 half less 

than that is about 4.  3 
  

  
  is just a little less than 4.” 
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Terminology                                 

New or Recently Introduced Terms 

Benchmark fraction (e.g., 
 

 
  is a benchmark fraction when comparing 

 

 
  and  

 

 
 )  

Like denominators (e.g., 
 

 
  and  

 

 
 )  

Unlike denominators (e.g., 
 

 
   and   

 

 
)  

 

Familiar Terms and Symbols 

Between (e.g., 
 

 
  is between 

 

 
  and  

 

 
)  

Denominator (denotes the fractional unit: fifths in 3 fifths, which is abbreviated as the 5 in 

       
 

 
)   

Equivalent fraction (e.g., 
 

 
 =

 

  
)  

Fraction (e.g., 3 fifths or  
 

 
)  

Fraction greater than or equal to 1 (e.g.,  
 

 
 , 3

 

 
  , an abbreviation for 3 + 

 

 
 )  

Fraction written in the largest possible unit (e.g., 
 

 
 =   

   

   
  =  

 

 
  or 1 three out of 2 threes =  

       
 

 
 )  

Fractional unit (e.g., the fifth unit in 3 fifths denoted by the denominator 5 in 
 

 
)  

Hundredth (
 

   
 or 0.01)  

Kilometer, meter, centimeter, liter, milliliter, kilogram, gram, mile, yard, foot, inch, gallon, 
      quart, pint, cup, pound, ounce, hour, minute, second  
More than halfway and less than halfway  
Number sentence (e.g., “Three plus seven equals ten.” Usually written as “3 + 7 = 10.”)  

Numerator (denotes the count of fractional units: 3 in 3 fifths or 3 in 
 

 
)  

One tenth of (e.g., 
 

  
 × 250)  

Tenth (
 

  
  or 0.1)  

Whole unit (e.g., any unit that is partitioned into smaller, equally sized fractional units)  
< , > , =  
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Suggested Tools and Representations  
 
Fraction strips          
Number line (a variety of templates)  
Paper strips (for modeling equivalence)  
Rectangular fraction model  
Tape diagrams  
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Grade 5 Module 3 Topic A  

Equivalent Fractions 
Focus Standard:  

4.NF.1  Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x 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.  

 

Instructional Days Recommended: 2 
 

In Topic A, students revisit the foundational Grade 4 standards addressing equivalence. When 

equivalent, fractions can be represented by the same amount of area of a rectangle, as well as 

the same point on a number line. Students subdivide areas and divide number line lengths to 

model this equivalence. On the number line below, there are 3 × 4 parts of equal length. Both 

the area model and number line show that 2 thirds is equivalent to 8 twelfths. 

 

This equivalence can also be represented symbolically as follows: 
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Furthermore, equivalence is evidenced when adding fractions with the same denominator. 

The sum may be decomposed into parts (or recomposed into an equal sum). An example is 

shown as follows:  

 

 

In Lesson 1, students analyze how and when units must change, particularly when making an 

equivalent fraction by decomposing larger units into smaller units. This hones their ability to 

look for and make use of structure (MP.7). They study the area model to make generalizations, 

and then apply those generalizations to work with the number line as they see the same 

process occurring there within the lengths. 

 

 

 

 

 

 

 

 

*The sample homework responses contained in this manual are intended to provide insight 

into the skills expected of students and instructional strategies used in Eureka Math. 



 

P
ag

e1
0

 

Lesson 1  
Objective: Make equivalent fractions with the number line, the area model, and 

numbers.   

Homework Key 

 

Homework Samples 

 



 

P
ag

e1
1

 

Lesson 2  
Objective: Make equivalent fractions with sums of fractions with like 

denominators. 

Homework Key 

 

Homework Samples 
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Grade 5 Module 3 Topic B  

Making Like Units Pictorially 
Focus Standards:  

5.NF.1  Add and subtract fractions with unlike denominators (including mixed numbers) by replacing 
given fractions with equivalent fractions in such a way as to produce an equivalent sum or 
difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. 
(In general, a/b + c/d = (ad + bc)/bd.).  
 

5.NF.2  Solve word problems involving addition and subtraction of fractions referring to the same 
whole, including cases of unlike denominators, e.g., by using visual fraction models or 
equations to represent the problem. Use benchmark fractions and number sense of fractions 
to estimate mentally and assess the reasonableness of answers. For example, recognize an 
incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.  

 

Instructional Days Recommended: 5 

 

In Topic B, students use the familiar rectangular fraction model to add and subtract fractions 
with unlike denominators.  
 
Students make like units for all addends or both minuend and subtrahend. First, they draw a 
wide rectangle and partition it with vertical lines as they would a tape diagram, representing 
the first fraction with a bracket and shading. They then partition a second congruent rectangle 
with horizontal lines to show the second fraction. Next, they partition both rectangles with 
matching lines to create like units. 
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This strategy pictorially proves 3 sixths are equal to 1 half and 2 sixths are equal to 1 third. 
Students practice making these models extensively until they internalize the process of making 
like units. Students use the same systematic drawing for addition as they do for subtraction. In 
this manner, students are prepared to generalize with understanding to multiply the 
numerator and denominator by the same number. The topic closes with a lesson devoted to 
solving two-step word problems involving addition and subtraction of fractions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*The sample homework responses contained in this manual are intended to provide insight 

into the skills expected of students and instructional strategies used in Eureka Math.  
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Lesson 3  
Objective: Add fractions with unlike units using the strategy of creating equivalent 

fractions. 

Homework Key 

 

Homework Samples 
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Lesson 4   
Objective: Add fractions with sums between 1 and 2. 

Homework Key 

 

Homework Samples 
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Lesson 5  
Objective: Subtract fractions with unlike units using the strategy of creating 

equivalent fractions. 

Homework Key 

 

Homework Samples 
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Lesson 6  
Objective: Subtract fractions from numbers between 1 and 2. 

Homework Key 

 

Homework Samples 
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Lesson 7  
Objective: Solve two-step word problems.  

Homework Key 

 

Homework Samples 
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Grade 5 Module 3 Topic C  

Making Like Units Numerically 
 

Focus Standards:  

5.NF.1  Add and subtract fractions with unlike denominators (including mixed numbers) by replacing 
given fractions with equivalent fractions in such a way as to produce an equivalent sum or 
difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. 
(In general, a/b + c/d = (ad + bc)/bd.)  
 

5.NF.2  Solve word problems involving addition and subtraction of fractions referring to the same 
whole, including cases of unlike denominators, e.g., by using visual fraction models or 
equations to represent the problem. Use benchmark fractions and number sense of fractions 
to estimate mentally and assess the reasonableness of answers. For example, recognize an 
incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.  

 

Instructional Days Recommended: 5 

In Topic C, students use the number line when adding and subtracting fractions greater than or 

equal to 1. The number line helps students see that fractions are analogous to whole numbers. 

The number line makes it clear that numbers on the left are smaller than numbers on the 

right, which leads to an understanding of integers in Grade 6. Using this tool, students 

recognize and manipulate fractions in relation to larger whole numbers and to each other. For 

example, “Between which two whole numbers does the sum of 1
 

 
 and 5 

 

 
 lie?” 
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This leads to an understanding of and skill with solving more complex problems often 
embedded within multi-step word problems:  
 
 

Cristina and Matt’s goal is to collect a total of 3 
 

 
 gallons of sap from the maple trees. Cristina 

collected 1 
 

 
 gallon. Matt collected 5 

 

 
 gallons. By how much did they beat their goal? 

 

 

Word problems are a part of every lesson. Students are encouraged to utilize tape diagrams, 

which facilitate analysis of the same part–whole relationships they have worked with since 

Grade 1. 

 

 

 

 

 

 

 

 

 

 

 

*The sample homework responses contained in this manual are intended to provide insight 

into the skills expected of students and instructional strategies used in Eureka Math.  
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Lesson 8  
Objective: Add fractions to and subtract fractions from whole numbers using 

equivalence and the number line as strategies. 

Homework Key 

 

Homework Samples 
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Lesson 9  
Objective: Add fractions making like units numerically. 

Homework Key 

 

Homework Samples 
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Lesson 10  
Objective: Add fractions with sums greater than 2. 

Homework Key 

 

Homework Samples 
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Lesson 11  
Objective: Subtract fractions making like units numerically. 

Homework Key 

 

Homework Samples 
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Lesson 12  
Objective: Subtract fractions greater than or equal to 1. 

Homework Key 

 

Homework Samples 
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Grade 5 Module 3 Topic D 

Further Applications 
Focus Standards:  

5.NF.1  Add and subtract fractions with unlike denominators (including mixed numbers) by replacing 
given fractions with equivalent fractions in such a way as to produce an equivalent sum or 
difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. 
(In general, a/b + c/d = (ad + bc)/bd.)  
 

5.NF.2  Solve word problems involving addition and subtraction of fractions referring to the same 
whole, including cases of unlike denominators, e.g., by using visual fraction models or 
equations to represent the problem. Use benchmark fractions and number sense of fractions 
to estimate mentally and assess the reasonableness of answers. For example, recognize an 
incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.  
 

Instructional Days Recommended: 4 

Topic D opens with students estimating the value of expressions involving sums and 
differences with fractions. “Will your sum be less than or greater than one half? One? How do 
you know?” Though these conversations have been embedded within almost every Student 
Debrief up to this point, by setting aside an instructional day to dig deeply into logical 
arguments, students can easily forget to make sense of numbers when calculating. This is 
really the theme of this topic—reasoning while using fractions. 

In Lesson 14, students look for number relationships before calculating, for example, to use 
the associative property or part−whole understanding. Looking for relationships allows them 
to see shortcuts and connections that are so often bypassed in the rush to get the answer. 
  
In Lesson 15, students solve multi-step word problems and actively assess the reasonableness 

of their answers. In Lesson 16, they explore part−whole relationships while solving a 

challenging problem: “One half of Nell’s money is equal to 2 thirds of Jennifer’s.” This lesson 

challenges the underlying assumption of all fraction arithmetic—that when adding and 

subtracting, fractions are always defined in relationship to the same whole amount. The 

beauty of this exploration is to see students grasp that 
 

 
 of one thing can be equivalent to 

 

 
 of 

another! 

*The sample homework responses contained in this manual are intended to provide insight 

into the skills expected of students and instructional strategies used in Eureka Math.  
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Lesson 13  
Objective: Use fraction benchmark numbers to assess reasonableness of addition 

and subtraction equations. 

Homework Key 

 

Homework Samples 
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Lesson 14  
Objective: Strategize to solve multi-term problems. 

Homework Key 

 

Homework Samples 
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Lesson 15  
Objective: Solve multi-step word problems; assess reasonableness of solutions 

using benchmark numbers. 

Homework Key 

 

Homework Samples 
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Lesson 16  
Objective: Explore part-to-whole relationships. 

Homework Key 

 

Homework Samples 

 


