
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

6th Grade Math 1st Quarter 

Unit 1:  Arithmetic Operations Including Dividing by a Fraction (4 weeks) 
Topic A:  Dividing Fractions by Fractions 

In Topic A, students extend their previous understanding of multiplication and division to divide fractions by fractions. They construct division stories and solve word problems 
involving division of fractions (6.NS.1). Through the context of word problems, students understand and use partitive division of fractions to determine how much is in each group. 
They explore real-life situations that require them to ask, “How much is one share?” and “What part of the unit is that share?” Students use measurement to determine quotients 
of fractions. They are presented conceptual problems where they determine that the quotient represents how many of the divisor is in the dividend. Students look for and uncover 
patterns while modeling quotients of fractions to ultimately discover the relationship between multiplication and division. Using this relationship, students create equations and 
formulas to represent and solve problems. Later in the module, students learn to and apply the direct correlation of division of fractions to division of decimals. 

Big Idea: 

• Dividing a fraction by a whole number results in a quotient smaller than the divisor or dividend, because a part is being separated into 
smaller, equal portions. 

• Dividing a whole number by a fraction results in a quotient greater than the divisor, because the whole number is being partitioned into 
many more pieces. 

• Dividing a fraction by a fraction involves partitioning a part into different-size portions, with a quotient dependent on the size of the 
divisor and the dividend. 

• The two types of division – quotative (partitive) and measurement are applied to fractions and decimals as well as to whole numbers. 
• Multiplication and division are inverse operations. 
• Division can be represented using multiple formats (manipulatives, diagrams, real-life situations, equations). 
 

Essential 
Questions: 

• How can division be represented and interpreted? 
• How is division related to realistic situations and to other operations? 
• What models/strategies can be used to demonstrate the division of positive fractions and mixed numbers? 
• How can you use estimation to check that your answer is reasonable? 
• How can you estimate products and quotients involving fractions and mixed numbers? 

Vocabulary Quotient, numerator, denominator, fraction bar, number line, partitive division, measurement division, multiplicative inverse, dividend, divisor, 
reciprocal, equivalent fractions, conjecture, area model (array) 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 
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6 NS 1 A. Apply and extend previous understanding of 
multiplication and division to divide fractions by 
fractions. 
 
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. For example, 
create a story context for (2/3) ÷ (3/4) and use a visual 
fraction model to show the quotient; use the 
relationship between multiplication and division to 
explain that (2/3) ÷ (3/4) = 8/9 because 3/4 of 8/9 is 
2/3. (In general, (a/b) ÷ (c/d) = ad/bc.) How much 
chocolate will each person get if 3 people share 1/2 lb. 
of chocolate equally? How many 3/4-cup servings are in 
2/3 of a cup of yogurt? How wide is a rectangular strip 
of land with length 3/4 mi and area 1/2 square mi? 

 

 

6.MP.1. Make sense of problems and persevere in 
solving them. 

6.MP.2. Reason abstractly and quantitatively. 

6.MP.3. Construct viable arguments and critique the 
reasoning of others. 

6.MP.4. Model with mathematics. 

6.MP.7. Look for and make use of structure. 

6.MP.8. Look for and express regularity in repeated 
reasoning 

Explanation: 

Contexts and visual models can help students to understand quotients 
of fractions and begin to develop the relationship between 
multiplication and division. Model development can be facilitated by 
building from familiar scenarios with whole or friendly number 
dividends or divisors. Computing quotients of fractions build upon and 
extends student understandings developed in Grade 5. Students make 
drawings, model situations with manipulatives, or manipulate 
computer generated models. 

Example: 

3 people share
2
1 pound of chocolate. How much of a pound of 

chocolate does each person get?  
 

Solution: Each person gets
6
1 lb. of chocolate. 

      
 

Example: 

Students understand that a division problem such as 3 ÷ 2
5
 is asking, 

“how many 2
5
 are in 3?” One possible visual model would begin with 

three wholes and divide each into fifths. There are 7 groups of two-
fifths in the three wholes. However, one-fifth remains. Since one-fifth 

is half of a two-fifths group, there is a remainder of 1
2
.  Therefore, 

 3 ÷ 2
5

= 7 1
2
 , meaning there are 7 1

2
 groups of two-fifths. Students 

interpret the solution, explaining how division by fifths can result in an 
answer with halves. 

Eureka Math: 
M2 Lessons 1-8 
 
Note:  Lesson 4 
requires the students 
to have an 
understanding of 
equivalent fractions.  
This is taught in 
Module 1 in 
relationship to ratios.   
 
Big Ideas: 
Section 2.2, 2.3 
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                                             This section represents one-half of two-fifths 

 

 

Example: 

Manny has 
2
1  yard of fabric to make book covers. Each book is made 

from 
8
1  yard of fabric. How many book covers can Manny make?  

Solution: Manny can make 4 book covers. 

          

 
Example: 

Represent 
3
2

2
1
÷ in a problem context and draw a model to show your 

solution. 

Context:  You are making a recipe that calls for 
3
2 cup of yogurt. You 
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have 
2
1 cup of yogurt from a snack pack. How much of the recipe can 

you make?  

Explanation of Model:  

The first model shows
2
1 cup.  The shaded squares in all three models 

show 
2
1  cup. 

The second model shows 
2
1  cup and also shows 

3
1  cups horizontally.   

The third model shows 
2
1  cup moved to fit in only the area shown by 

3
2  of the model.  

3
2 is the new referent unit (whole) .  

3 out of the 4 squares in the 
3
2  portion are shaded.  A 

2
1  cup is only 

4
3  

of a 
3
2  cup portion, so you can only make 

4
3 of the recipe.  

 

   
2
1                                                    

2
1

 
 
Example: 
Students also write contextual problems for fraction division problems.  

For example, the problem, 2
3

÷ 1
6
 can be illustrated with the following 
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word problem: 

Susan has 2
3 

 of an hour left to make cards. It takes her about 1
6
  of an 

hour to make each card. About how many cards can she make? 

This problem can be modeled using a number line. 

a. Start with a number line divided into thirds. 

 

b. The problem wants to know how many sixths are in two-thirds. 
Divide each third in half to create sixths. 

 

c. Each circled part represents  1
6
 . There are four sixths in two-thirds; 

therefore, Susan can make 4 cards. 
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6th Grade Math 1st Quarter 

Unit 1:  Arithmetic Operations Including Dividing by a Fraction  
Topic B:   Multi-Digit Decimal Operations—Adding, Subtracting, and Multiplying 

Prior to division of decimals, students will revisit all decimal operations in Unit 2. Students have had extensive experience of decimal operations to the hundredths and thousandths 
(5.NBT.7), which prepares them to easily compute with more decimal places. Students begin by relating the first lesson in this topic to mixed numbers from the last lesson in Unit 1. 
They find that sums and differences of large mixed numbers can sometimes be more efficiently determined by first converting the number to a decimal and then applying the 
standard algorithms (6.NS.3). They use estimation to justify their answers.  Within decimal multiplication, students begin to practice the distributive property. Students use arrays 
and partial products to understand and apply the distributive property as they solve multiplication problems involving decimals. By gaining fluency in the distributive property 
throughout this module and the next, students will be proficient in applying the distributive property in Module 4 (6.EE.3). Estimation and place value enable students to determine 
the placement of the decimal point in products and recognize that the size of a product is relative to each factor. Students learn to use connections between fraction multiplication 
and decimal multiplication. 

Big Idea: 
• Operations on decimals and whole numbers are based upon place value relationships. 

Essential 
Questions: 

• What role does place value play in multi-digit decimal operations? 
• How can you use estimation to check that your answer is reasonable? 
• How can you estimate sums, differences and products of multi-digit decimals? 

Vocabulary Addends, sum minuends, subtrahends, difference, factor, product, distributive property, partial products, estimate 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

6 NS 3 B. Compute fluently with multi---digit numbers 
and find common factors and multiples.  
 
Fluently add, subtract, multiply, and divide multi-digit 
decimals using the standard algorithm for each 
operation. 
 
6.MP.2. Reason abstractly and quantitatively. 
6.MP.7. Look for and make use of structure. 
6.MP.8. Look for and express regularity in repeated 
reasoning. 

Explanations: 

Procedural fluency is defined by the Common Core as “skill in 
carrying out procedures flexibly, accurately, efficiently and 
appropriately”.  In 4th and 5th grades, students added and 
subtracted decimals.  Multiplication and division of decimals were 
introduced in 5th grade (decimals to the hundredth place).  At the 
elementary level, these operations were based on concrete models 
or drawings and strategies based on place value, properties of 
operations, and/or the relationship between addition and 
subtraction.  Students use the understanding they developed in 5th 
grade related to the patterns involved when multiplying and dividing 
by powers of ten to develop fluency with operations with multi-digit 
decimals.  In 6th grade, students become fluent in the use of the 
standard algorithms of each of these operations. 

 
Eureka Math: 
Lessons 9-11 
 
Big Ideas: 
Section 2.4, 2.5 
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The use of estimation strategies supports student understanding of 
decimal operations. 
 
This fluency standard begins in this module and is practiced 
throughout the remainder of the year. 

Example: 

Estimate the sum and then find the exact sum of 14.4 and 8.75.   

Solution: An estimate of the sum might be 14 + 9 or 23. Students may 
also state if their estimate is low or high. They would expect their 
answer to be greater than 23. They can use their estimates to self-
correct.  

Exact Answer:  23.15 

Answers of 10.19 or 101.9 indicate that students are not considering 
the concept of place value when adding (adding tenths to tenths or 
hundredths to hundredths) whereas answers like 22.125 or 22.79 
indicate that students are having difficulty understanding how the 
four-tenths and seventy-five hundredths fit together to make one 
whole and 25 hundredths.   
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6th Grade Math 1st Quarter 

Unit 1:  Arithmetic Operations Including Dividing by a Fraction  
Topic C:    Dividing Whole Numbers and Decimals 

In Grades 4 and 5, students used concrete models, pictorial representations, and properties to divide whole numbers (4.NBT.6, 5.NBT.6). They became efficient in applying the 
standard algorithm for long division. They broke dividends apart into like base-ten units, applying the distributive property to find quotients place by place. In Topic C, students 
connect estimation to place value and determine that the standard algorithm is simply a tally system arranged in place value columns (6.NS.2). Students understand that when they 
“bring down” the next digit in the algorithm, they are essentially distributing, recording, and shifting to the next place value. They understand that the steps in the algorithm 
continually provide better approximations to the answer. Students further their understanding of division as they develop fluency in the use of the standard algorithm to divide 
multi-digit decimals (6.NS.3). They make connections to division of fractions and rely on mental math strategies to implement the division algorithm when finding the quotients of 
decimals. 

Big Idea: 

• Multiplication and division are inverse operations. 
• Division can be represented using multiple formats (manipulatives, diagrams, real-life situations, equations). 
• Operations on decimals and whole numbers are based upon place value relationships. 

Essential 
Questions: 

• How can division be represented and interpreted? 
• What models/strategies can be used to demonstrate the division of decimals? 
• How can you use estimation to check that your answer is reasonable? 

Vocabulary Dividend, divisor, quotient, algorithm, estimate, whole number, decimal 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

6 NS 2 B. Compute fluently with multi---digit numbers 
and find common factors and multiples.  

Fluently divide multi-digit numbers using the standard 
algorithm. 

6.MP.2. Reason abstractly and quantitatively. 

6.MP.7. Look for and make use of structure. 

6.MP.8. Look for and express regularity in repeated 
reasoning. 

Explanations: 
 
This fluency standard begins in this module and is practiced throughout 
the remainder of the year. 
 
As students compute fluently with multi---digit numbers and find 
common factors and multiples, they need to look for and make use of 
structure (MP.7). They need to reason abstractly and computationally 
(MP.2) as they make sense of quantities and relationships in problem 
situations.  

 
Eureka Math: 
Lessons 12-13 
 
Big Ideas: 
Section 1.1 (portion of) 
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In the elementary grades, students were introduced to division through 
concrete models and various strategies to develop an understanding of 
this mathematical operation (limited to 4-digit numbers divided by 2-
digit numbers).  In 6th grade, students become fluent in the use of the 
standard division algorithm, continuing to use their understanding of 
place value to describe what they are doing.  Place value has been a 
major emphasis in the elementary standards.  This standard is the end 
of this progression to address students’ understanding of place value. 
Students are expected to fluently and accurately divide multi-digit 
whole numbers. Divisors can be any number of digits at this grade 
level. 
 
As students divide they should continue to use their understanding of 
place value to describe what they are doing. When using the standard 
algorithm, students’ language should reference place value.  
 
For example, when dividing 32 into 8456, as they write a 2 in the 
quotient they should say, “there are 200 thirty-twos in 8456 ” and 
could write 6400 beneath the 8456 rather than only writing 64. 
 

 

There are 200 thirty twos in 8456. 

 

200 times 32 is 6400. 

8456 minus 6400 is 2056. 

 

There are 60 thirty twos in 2056. 
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There are 4 thirty twos in 136. 

4 times 32 is equal to 128. 

 

 

 

The remainder is 8. There is not a full thirty 
two in 8; there is only part of a thirty two in 8.  

This can also be written as 
32
8  or

4
1 . There is ¼ 

of a thirty two in 8. 

8456 = 264 * 32 + 8 

 

 

 
 

6 NS 3 B. Compute fluently with multi-digit numbers and 
find common factors and multiples.  
 
Fluently add, subtract, multiply, and divide multi-digit 
decimals using the standard algorithm for each 
operation. 
 
6.MP.2. Reason abstractly and quantitatively. 
6.MP.7. Look for and make use of structure. 
6.MP.8. Look for and express regularity in repeated 
reasoning. 

Explanations: 

Procedural fluency is defined by the Common Core as “skill in 
carrying out procedures flexibly, accurately, efficiently and 
appropriately”.  In 4th and 5th grades, students added and 
subtracted decimals.  Multiplication and division of decimals were 
introduced in 5th grade (decimals to the hundredth place).  At the 
elementary level, these operations were based on concrete models 
or drawings and strategies based on place value, properties of 
operations, and/or the relationship between addition and 
subtraction.  Students use the understanding they developed in 5th 
grade related to the patterns involved when multiplying and dividing 
by powers of ten to develop fluency with operations with multi-digit 
decimals.  In 6th grade, students become fluent in the use of the 
standard algorithms of each of these operations. 
 
The use of estimation strategies supports student understanding of 
decimal operations. 
 

 
Eureka Math: 
Lessons 14-15 
 
Big Ideas: 
Section 2.6 
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This fluency standard begins in this module and is practiced 
throughout the remainder of the year. 

Example: 

Estimate the sum and then find the exact sum of 14.4 and 8.75.   

Solution: An estimate of the sum might be 14 + 9 or 23. Students may 
also state if their estimate is low or high. They would expect their 
answer to be greater than 23. They can use their estimates to self-
correct.  

Exact Answer:  23.15 

Answers of 10.19 or 101.9 indicate that students are not considering 
the concept of place value when adding (adding tenths to tenths or 
hundredths to hundredths) whereas answers like 22.125 or 22.79 
indicate that students are having difficulty understanding how the 
four-tenths and seventy-five hundredths fit together to make one 
whole and 25 hundredths.   

Example: 

  159.12 ÷ 6.8 

Estimate 𝟏𝟔𝟎 ÷ 𝟖 = 𝟐𝟎 

𝟏𝟓𝟗.𝟏𝟐 ÷ 𝟔.𝟖   𝟏𝟓,𝟗𝟏𝟐 hundredths ÷  𝟔𝟖 tenths   
𝟏𝟓,𝟗𝟏𝟐 hundredths ÷  𝟔𝟖𝟎 hundredths 

 

Our estimate of 𝟐𝟎 shows that our answer of 𝟐𝟑.𝟒 is reasonable. 
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6th Grade Math 1st Quarter 

Unit 1:  Arithmetic Operations Including Dividing by a Fraction  
Topic D:   Number Theory—Thinking Logically About Multiplicative Arithmetic 

In the final unit, students think logically about multiplicative arithmetic. In Topic D, students apply odd and even number properties and divisibility rules to find factors and 
multiples. They extend this application to consider common factors and multiples and find greatest common factors and least common multiples. Students explore and discover that 
Euclid’s Algorithm is a more efficient way to find the greatest common factor of larger numbers and see that Euclid’s Algorithm is based on long division. 

Big Idea: 
• Every composite number can be expressed as the product of prime numbers in exactly one way, disregarding the order of the factors. 
• Relationships between numbers can be described using common factors and multiples. 

Essential 
Questions: 

• Why do some numbers have few factors and others have many? 
• What is the relationship between the multiples of a number and the factors of a number? 
• How are factors of a number and dimensions of a rectangle related? 
• How do (multiplicative) relationships between whole numbers help us solve problems? 
• How do prime numbers and composite numbers differ? 
• What happens when you add even and odd number combinations? 
• What happens when you multiply even and odd number combinations? 

Vocabulary Greatest common factor, least common multiple, prime number, composite number, factors, multiples, dividend, divisor, distributive property, 
odd number, even number, Euclid’s Algorithm, remainder, relatively prime 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

6 NS 4 B. Compute fluently with multi---digit numbers 
and find common factors and multiples.  

Find the greatest common factor of two whole 
numbers less than or equal to 100 and the least 
common multiple of two whole numbers less than or 
equal to 12. Use the distributive property to express a 
sum of two whole numbers 1–100 with a common 
factor as a multiple of a sum of two whole numbers 
with no common factor. For example, express 36 + 8 as 

Explanations: 

In elementary school, students identified primes, composites and 
factor pairs (4.OA.4). In 6th grade students will find the greatest 
common factor of two whole numbers less than or equal to 100. 

Given various pairs of addends using whole numbers from 1-100, 
students should be able to identify if the two numbers have a common 
factor. If they do, they identify the common factor and use the 
distributive property to rewrite the expression.  They prove that they 
are correct by simplifying both expressions. 

 
Eureka Math: 
Lessons 16-19 
 
Big Ideas: 
Section 1.4, 1.5, 1.6 
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4(9+2). 

6.MP.7. Look for and make use of structure. 

Example: 

What is the greatest common factor (GCF) of 24 and 36? How can you 
use factor lists or the prime factorizations to find the GCF?  

Solution:  22 ∗  3 = 12. Students should be able to explain that both 24 
and 36 have 2 factors of 2 and one factor of 3, thus 2 x 2 x 3 is the 
greatest common factor.) 

Example: 

What is the greatest common factor (GCF) of 31 and 80   

Solution: There are no common factors. I know that because 31 is a 
prime number, it only has 2 factors, 1 and 31. I know that 31 is not a 
factor of 80 because 2 x 31 is 62 and 3 x 31 is 93. 
 
Example: 

What is the least common multiple (LCM) of 12 and 8? How can you 
use multiple lists or the prime factorizations to find the LCM?  

Solution:  23  ∗  3 = 24. Students should be able to explain that the least 
common multiple is the smallest number that is a multiple of 12 and a 
multiple of 8. To be a multiple of 12, a number must have 2 factors of 2 
and one factor of 3 (2 x 2 x 3).  To be a multiple of 8, a number must 
have 3 factors of 2 (2 x 2 x 2). Thus the least common multiple of 12 
and 8 must have 3 factors of 2 and one factor of 3 ( 2 x 2 x 2 x 3). 

Example: 

Rewrite 27 + 36 by using the distributive property. Have you divided by 
the largest common factor? How do you know?  

Solution:   

                     27 + 36 = 9 (3) + 9(4) 

               63 = 9(3+4) 

               63 = 9 x 7 

               63 = 63 

 
Example: 
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What is the greatest common factor (GCF) of 40 and 16: 
      
Method 1:  
Listing the factors of 40 (1, 2, 4, 5, 8, 10, 20, 40) and 16 (1, 2, 4, 8, 
16), then taking the greatest common factor (8).  Eight (8) is also the 
largest number such that the other factors are relatively prime (two 
numbers with no common factors other than one).  For example, 8 
would be multiplied by 5 to get 40; 8 would be multiplied by 2 to get 
16. Since the 5 and 2 are relatively prime, then 8 is the greatest 
common factor.  If students think 4 is the greatest, then show that 4 
would be multiplied by 10 to get 40, while 16 would be 4 times 4.  
Since the 10 and 4 are not relatively prime (have 2 in common), the 
4 cannot be the greatest common factor. 
 
Method 2:   

Listing the prime factors of 40 (2 • 2 • 2 • 5) and 16 (2 • 2 • 2 • 2) and 
then multiplying the common factors (2 • 2 • 2 = 8). 

 

Factors of 16 

Example: 
 
What is the least common multiple (LCM) of 6 and 8? 
 
Method 1: 
Listing the multiplies of 6 (6, 12, 18, 24, 30, …) and 8 (8, 26, 24, 32, 
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40…), then taking the least in common from the list (24) 
 
Method 2: 
 
Using the prime factorization. 
 
Step 1: find the prime factors of 6 and 8. 
                       6 = 2 • 3 
                       8 = 2 • 2 • 2 
 
Step 2: Find the common factors between 6 and 8. In this example, the 
common factor is 2 
 
Step 3: Multiply the common factors and any extra factors: 2 • 2 • 2 • 3 
or 24 (one of the twos is in common; the other twos and the three are 
the extra factors) 
 
Example: 
 
Ms. Spain and Mr. France have donated a total of 90 hot dogs and 72 
bags of chips for the class picnic. Each student will receive the same 
amount of refreshments. All refreshments must be used. 
a. What is the greatest number of students that can attend the picnic? 
b. How many bags of chips will each student receive? 
c. How many hotdogs will each student receive? 
 
Solution: 
a. Eighteen (18) is the greatest number of students that can attend the 
picnic (GCF). 
b. Each student would receive 4 bags of chips. 
c. Each student would receive 5 hot dogs. 
 
Example: 
 
The elementary school lunch menu repeats every 20 days; the middle 
school lunch menu repeats every 15 days. 
Both schools are serving pizza today. In how may days will both schools 
serve pizza again? 
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Solution: The solution to this problem will be the least common 
multiple (LCM) of 15 and 20. Students should be able to explain that 
the least common multiple is the smallest number that is a multiple of 
15 and a multiple of 20.  One way to find the least common multiple is 
to find the prime factorization of each number: 2*2 *5 = 20 and 3* 5 = 
15. To be a multiple of 20, a number must have 2 factors of 2 and one 
factor of 5 (2 *2 *5). To be a multiple of 15, a number must have 
factors of 3 and 5. The least common multiple of 20 and 15 must have 
2 factors of 2, one factor of 3 and one factor of 5 ( 2* 2 *3* 5) or 60. 
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6th Grade Math 1st Quarter 

Unit 2:  Ratios and Unit Rates (6 weeks) 
Topic A:  Representing and Reasoning About Ratios 

In this unit, students are introduced to the concepts of ratio and rate. In Topic A, the focus is on the concept of ratios.  Student’s previous experience solving problems 
involving multiplicative comparisons, such as “Max has three times as many toy cars as Jack,” (4.OA.2) serves as the conceptual foundation for understanding ratios as a 
multiplicative comparison of two or more numbers used in quantities or measurements (6.RP.1). Students develop fluidity in using multiple forms of ratio language and 
ratio notation. They construct viable arguments and communicate reasoning about ratio equivalence as they solve ratio problems in real world contexts (6.RP.3). As the 
first topic comes to a close, students develop a precise definition of the value of a ratio a:b, where b ≠ 0 as the value a/b, applying previous understanding of fraction as 
division (5.NF.3). They can then formalize their understanding of equivalent ratios as ratios having the same value. 

Big Idea: 

• Reasoning with ratios involves attending to and coordinating two quantities.  
• A ratio is a multiplicative comparison of two quantities, or it is a joining of two quantities in a composed unit. 
• Forming a ratio as a measure of a real-world attribute involves isolating that attribute from other attributes and understanding the 

effect of changing each quantity on the attribute of interest. 
• A number of mathematical connections link ratios and fractions. 
• Ratios can be meaningfully reinterpreted as quotients. 

Essential 
Questions: 

• How can you represent a ratio between two quantities? 
• How does ratio reasoning differ from other types of reasoning? 
• What is a ratio? 
• What is a ratio as a measure of an attribute in a real-world situation? 
• How are ratios related to fractions? 
• How are ratios related to division? 

Vocabulary Ratio, equivalent ratios, value of a ratio, associated ratio, tape diagram, part-to-part ratio, part-to-whole ratio 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

6 RP 1 A. Understand ratio concepts and use ratio reasoning 
to solve problems. 
 
Understand the concept of a ratio and use ratio 
language to describe a ratio relationship between two 
quantities.  For example, “The ratio of wings to beaks in 
the bird house at the zoo was 2:1, because for every 2 

Explanation: 

A ratio is a comparison of two quantities which can be written as  

a to b,  
b
a

,  or  a:b.  

A ratio is the comparison of two quantities or measures.  The 

Eureka Math:   
M1 Lessons 1-8 
 
Big Ideas:   
Section 5.1 
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wings there was 1 beak.” “For every vote candidate A 
received, candidate C received nearly three votes.”  
 
6.MP.2. Reason abstractly and quantitatively. 

6.MP.6. Attend to precision. 

comparison can be part-to-whole or part-to-part. 

Example: 

A comparison of 8 black circles to 4 white circles can be written as the 
ratio of 8:4 and can be regrouped into 4 black circles to 2 white circles 
(4:2) and  

2 black circles to 1 white circle (2:1).  

 
Students should be able to identify all these ratios and describe them 
using “For every…., there are …” 
 
Example: 
 
A comparison of 6 guppies and 9 goldfish could be expressed in any of 
the following forms: 6/9, 6 to 9 or 6:9.  If the number of guppies is 
represented by black circles and the number of goldfish is represented 
by white circles, this ratio could be modeled as 

 
These values can be regrouped into 2 black circles (goldfish) to 3 white 
circles (guppies), which would reduce the ratio to, 2/3, 2 to 3 or 2:3. 

 
Students should be able to identify and describe any ratio using “For 
every ___ ,there are ”  In the example above, the ratio could be 
expressed saying, “For every 2 goldfish, there are 3 guppies”. 
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6 RP 3a A. Understand ratio concepts and use ratio 
reasoning to solve problems. 
 
Use ratio and rate reasoning to solve real-world and 
mathematical problems, e.g., by reasoning about tables 
of equivalent ratios, tape diagrams, double number line 
diagrams, or equations. 
a. Make tables of equivalent ratios relating quantities 

with whole-number measurements, find missing 
values in the tables, and plot the pairs of values on 
the coordinate plane. Use tables to compare ratios. 

 
6.MP.1. Make sense of problems and persevere in 
solving them. 

6.MP.2. Reason abstractly and quantitatively. 

6.MP.4. Model with mathematics 

6.MP.5. Use appropriate tools strategically. 

6.MP.7. Look for and make use of structure. 
 

Explanations: 
 
What is ratio and ratio reasoning? 
Ratios are not numbers in the typical sense. They cannot be counted 
or placed on a number line. They are a way of thinking and talking 
about relationships between quantities. 

• Students are frequently exposed to equivalent ratios in 
multiplication tables. For example 1/3 is often stated as 
equivalent to 3/9, which is a true statement. This relationship 
of equivalence can be very challenging for students to 
understand because it appears that they are not numerically 
the same. However, from a ratio perspective 1 to 3 has the 
same relationship as 3 to 9. In this way, students are thinking 
about a ratio relationship between two quantities. 

 
 1 2 3 4 5 6 7 8 

1 1 2 3 4 5 6 7 8 
2 2 4 6 8 10 12 14 16 
3 3 6 9 12 15 18 21 24 

 
• Ratio reasoning involves attending to covariation. This means 

that students must hang onto the idea that one quantity 
changes or varies in relation to another quantity. For example, 
1 cup of sugar is used for every 3 cups of flour in a recipe. IF 2 
cups of sugar are used, THEN the flour must change or vary in 
the same way. (IF--THEN statements might help children 
process the idea of a relationship between quantities.) In this 
case, the amount of sugar doubled, so the amount of flour 
should also double. Students must hold onto the idea that a 
change in one quantity creates a need for change in the other 
quantity. While this reasoning is fairly intuitive for adults, it is 
not always easy for children to grasp. Many opportunities to 
reason about ratio helps them develop the ability to attend to 
covariation. 

 

Eureka Math:   
M1 Lessons 1-8 
 
Big Ideas:   
Section 5.1 
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Ex:  David and Jason have marbles in a ratio of 2:3. Together, they 
have a total of 35 marbles. How many marbles does each boy have?  
 
 
David            
 
Jason  
 
 
Tape diagrams are visual models that use rectangles to represent the 
parts of a ratio. Since they are a visual model, drawing them requires 
attention to detail in the setup. In this problem David and Jason have 
numbers of marbles in a ratio of 2:3. This ratio is modeled here by 
drawing 2 rectangles to represent David’s portion, and 3 rectangles to 
represent Jason’s portion. The rectangles are uniform in size and lined 
up, e.g., on the left hand side, for easy visual reference. The large 
bracket on the right denotes the total number of marbles David and 
Jason have (35). It is clear visually that the boys have 5 rectangles 
worth of marbles and that the total number of marbles is 35. This 
information will be used to solve the problem.  
 

• 5 rectangles = 35 marbles  
o Dividing the number of marbles by 5  

• 1 rectangle = 7 marbles  
o This information will be used to solve the problem.  

• David has 2 rectangles and 2 x 7 = 14 marbles. Therefore David 
has 14 marbles.  

• Jason has 3 rectangles and 3 x 7 = 21 marbles. Therefore Jason 
has 21 marbles. 

Example 2: 

Ratios can also be used in problem solving by thinking about the total 
amount for each ratio unit. 

The ratio of cups of orange juice concentrate to cups of water in punch 
is 1: 3.  If James made 32 cups of punch, how many cups of orange did 

     

  

35 
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he need? 

Solution:  Students recognize that the total ratio would produce 4 cups 
of punch.  To get 32 cups, the ratio would need to be duplicated 8 
times, resulting in 8 cups of orange juice concentrate. 
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6th Grade Math 1st Quarter 

Unit 2:  Ratios and Unit Rates  
Topic B:  Collections of Equivalent Ratios 

With the concept of ratio equivalence formally defined, students explore collections of equivalent ratios in real world contexts in Topic B. They build ratio tables and 
study their additive and multiplicative structure (6.RP.3a). Students continue to apply reasoning to solve ratio problems while they explore representations of 
collections of equivalent ratios and relate those representations to the ratio table (6.RP.3). Building on their experience with number lines, students represent 
collections of equivalent ratios with a double number line model. They relate ratio tables to equations using the value of a ratio defined in Topic A. Finally, students 
expand their experience with the coordinate plane (5.G.1, 5.G.2) as they represent collections of equivalent ratios by plotting the pairs of values on the coordinate 
plane.  

Big Idea: 

• Reasoning with ratios involves attending to and coordinating two quantities.  
• A ratio is a multiplicative comparison of two quantities, or it is a joining of two quantities in a composed unit. 
• Forming a ratio as a measure of a real-world attribute involves isolating that attribute from other attributes and understanding the 

effect of changing each quantity on the attribute of interest. 
• Ratios are comparisons using division. 

Essential 
Questions: 

• How can you use ratios in real-life problems? 
• How is a ratio used to compare two quantities or values?  
• Where can examples of ratios be found? 
• How can I model equivalent ratios? 

Vocabulary Ratio, equivalent ratios, value of a ratio, associated ratio, double number line, ratio table, coordinate plane 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

6 RP 3a A. Understand ratio concepts and use ratio 
reasoning to solve problems. 
 
Use ratio and rate reasoning to solve real-world and 
mathematical problems, e.g., by reasoning about tables 
of equivalent ratios, tape diagrams, double number 
line diagrams, or equations. 
a. Make tables of equivalent ratios relating quantities 

Explanations: 
Ratios and rates can be used in ratio tables and graphs to solve 
problems.  Previously, students have used additive reasoning in tables 
to solve problems.  To begin the shift to proportional reasoning, 
students need to begin using multiplicative reasoning.  To aid in the 
development of proportional reasoning the cross-product algorithm is 
not expected at this level.  When working with ratio tables and graphs, 
whole number measurements are the expectation for this standard. 

Eureka Math:   
M1 Lessons 9-15 
 
Big Ideas: 
Sections 5.2 and 5.4 
(non-rate problems 
only) 
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with whole-number measurements, find missing 
values in the tables, and plot the pairs of values on 
the coordinate plane. Use tables to compare ratios. 

 
6.MP.1. Make sense of problems and persevere in 
solving them. 

6.MP.2. Reason abstractly and quantitatively. 

6.MP.4. Model with mathematics 

6.MP.5. Use appropriate tools strategically. 

6.MP.7. Look for and make use of structure. 
 

What is ratio and ratio reasoning? 
Ratios are not numbers in the typical sense. They cannot be counted 
or placed on a number line. They are a way of thinking and talking 
about relationships between quantities. 

• Students are frequently exposed to equivalent ratios in 
multiplication tables. For example 1/3 is often stated as 
equivalent to 3/9, which is a true statement. This relationship 
of equivalence can be very challenging for students to 
understand because it appears that they are not numerically 
the same. However, from a ratio perspective 1 to 3 has the 
same relationship as 3 to 9. In this way, students are thinking 
about a ratio relationship between two quantities. 

 
 1 2 3 4 5 6 7 8 

1 1 2 3 4 5 6 7 8 
2 2 4 6 8 10 12 14 16 
3 3 6 9 12 15 18 21 24 

 
• Ratio reasoning involves attending to covariation. This means 

that students must hang onto the idea that one quantity 
changes or varies in relation to another quantity. For example, 
1 cup of sugar is used for every 3 cups of flour in a recipe. IF 2 
cups of sugar are used, THEN the flour must change or vary in 
the same way. (IF--THEN statements might help children 
process the idea of a relationship between quantities.) In this 
case, the amount of sugar doubled, so the amount of flour 
should also double. Students must hold onto the idea that a 
change in one quantity creates a need for change in the other 
quantity. While this reasoning is fairly intuitive for adults, it is 
not always easy for children to grasp. Many opportunities to 
reason about ratio helps them develop the ability to attend to 
covariation. 

 

Example 1: 

At Books Unlimited, 3 paperback books cost $18.  What would 7 books 
cost? How many books could be purchased with $54. 

4/7/2014     Page 23 of 32 
 



 

Solution:  To find the price of 1 book, divide $18 by 3.  One book costs 
$6.  To find the price of 7 books, multiply $6 (the cost of one book 
times 7 to get $42. To find the number of books that can be purchased 
with $54, multiply $6 times 9 to get $54 and then multiply 1 book times 
9 to get 9 books.  Students use ratios, unit rates and multiplicative 
reasoning to solve problems in various contexts, including 
measurement, prices, and geometry. Notice in the table below, a 
multiplicative relationship exists between the numbers both 
horizontally (times 6) and vertically (ie. 1 • 7 = 7; 6 • 7 = 42).  Red 
numbers indicate solutions. 

 
Students use tables to compare ratios.  Another bookstore offers 
paperback books at the prices below.  Which bookstore has the best 
buy? Explain your answer. 

 
To help understand the multiplicative relationship between the 
number of books and cost, students write equations to express the 
cost of any number of books.  Writing equations is foundational for 
work in 7th grade.  For example, the equation for the first table would 
be C = 6n, while the equation for the second bookstore is C = 5n.  The 
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numbers in the table can be expressed as ordered pairs (number of 
books, cost) and plotted on a coordinate plane. 

Students are able to plot ratios as ordered pairs.  For example, a graph 
of Books Unlimited would be: 

 
Example 2: 

Ratios can also be used in problem solving by thinking about the total 
amount for each ratio unit. 

The ratio of cups of orange juice concentrate to cups of water in punch 
is 1: 3.  If James made 32 cups of punch, how many cups of orange did 
he need? 

Solution:  Students recognize that the total ratio would produce 4 cups 
of punch.  To get 32 cups, the ratio would need to be duplicated 8 
times, resulting in 8 cups of orange juice concentrate. 
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Example 3: 
Using the information in the table, find the number of yards in 24 feet. 
 

Feet 3 6 9 15 24 

Yards 1 2 3 5 ? 

 
 
Solution: 
There are several strategies that students could use to determine the 
solution to this problem: 

• Add quantities from the table to total 24 feet (9 feet and 15 
feet); therefore the number of yards in 24 feet must be 8 
yards (3 yards and 5 yards).   

• Use multiplication to find 24 feet: 1) 3 feet x 8 = 24 feet; 
therefore 1 yard x 8 = 8 yards, or 2) 6 feet x 4 = 24 feet; 
therefore 2 yards x 4 = 8 yards. 

 

Example 4: 

Compare the number of black circles to white circles.  If the ratio 
remains the same, how many black circles will there be if there are 60 
white circles? 

 
Solution: 

There are several strategies that students could use to determine the 
solution to this problem: 

• Add quantities from the table to total 60 white circles (15 + 
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45).  Use the corresponding numbers to determine the 
number of black circles (20 + 60) to get 80 black circles. 

• Use multiplication to find 60 white circles (one possibility 30 x 
2).  Use the corresponding numbers and operations to 
determine the number of black circles (40 x 2) to get 80 black 
circles. 

Example 5: 
 
A recipe calls for 3 tablespoons of butter for every 4 cups of sugar.  
How many tablespoons of butter would you use for 1 cup of sugar? 
 
Solution: 
 
 
 
 
 
 
 
 
 
3/4 tablespoons of butter would be used for every cup of sugar.  
 
 

 

  

  3 tbs 

Tablespoons  

Cups  

0 c  4 c  

0 tbs 

1 c  

? tbs ÷ 4 

÷ 4 
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6th Grade Math 1st Quarter 

Unit 2:  Ratios and Unit Rates  
Topic C:  Unit Rates 

In Topic C, students build further on their understanding of ratios and the value of a ratio as they come to understand that a ratio of 5 miles to 2 hours corresponds 
to a rate of 2.5 miles per hour, where the unit rate is the numerical part of the rate, 2.5, and miles per hour is the newly formed unit of measurement of the rate 
(6.RP.2). Students solve unit rate problems involving unit pricing, constant speed, and constant rates of work (6.RP.3b). They apply their understanding of rates to 
situations in the real world. Students determine unit prices and use measurement conversions to comparison shop, and decontextualize constant speed and work 
situations to determine outcomes. Students combine their new understanding of rate to connect and revisit concepts of converting among different-sized standard 
measurement units (5.MD.1). They then expand upon this background as they learn to manipulate and transform units when multiplying and dividing quantities 
(6.RP.3d). Topic C culminates as students interpret and model real-world scenarios through the use of unit rates and conversions. 

Big Idea: 
• Rates and Ratios are comparisons using division. 
• A rate is a comparison of two different things or quantities; the measuring unit is different for each value. 

Essential 
Questions: 

• How can you use rates to describe changes in real-life problems? 
• How is a ratio or rate used to compare two quantities or values? Where can examples of ratios and rates be found? 
• How can I model and represent rates and ratios? 
• How are unit rates helpful in determining whether two ratios are equivalent? 

Vocabulary Rate, unit rate, unit price, value of a ratio, equivalent ratios, associated rates, rate unit, conversion table, constant rate 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

6 RP 2 A. Understand ratio concepts and use ratio 
reasoning to solve problems. 
 
Understand the concept of a unit rate a/b associated 
with a ratio a:b with b≠0, and use rate language in the 
context of a ratio relationship. For example, “This recipe 
has a ratio of 3 cups of flour to 4 cups of sugar, so there 
is 3/4 cup of flour for each cup of sugar.” “We paid $75 
for 15 hamburgers, which is a rate of $5 per 

Explanation: 

Students build further on their understanding of ratios and the value of 
a ratio as they come to understand that a ratio of 5 miles to 2 hours 
corresponds to a rate of 2.5 miles per hour, where the unit rate is the 
numerical part of the rate, 2.5, and miles per hour is the newly formed 
unit of measurement of the rate (6.RP.2). Students solve unit rate 
problems involving unit pricing, constant speed, and constant rates of 
work (6.RP.3b). 

Eureka Math:  
M1 Lessons 16-23 
 
Big Ideas: 
Section 5.3 
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hamburger.”  
 
 
6.MP.2. Reason abstractly and quantitatively. 

6.MP.6. Attend to precision. 
 
 
 

A rate is a ratio where two measurements are related to each other. 
When discussing measurement of different units, the word rate is used 
rather than ratio. Understanding rate, however, is complicated and 
there is no universally accepted definition. When using the term rate, 
contextual understanding is critical. Students need many opportunities 
to use models to demonstrate the relationships between quantities 
before they are expected to work with rates numerically.   

A unit rate compares a quantity in terms of one unit of another 
quantity.  Students will often use unit rates to solve missing value 
problems. Cost per item or distance per time unit are common unit 
rates, however, students should be able to flexibly use unit rates to 
name the amount of either quantity in terms of the other quantity. 
Students will begin to notice that related unit rates are reciprocals as in 
the first example. It is not intended that this be taught as an algorithm 
or rule because at this level, students should primarily use reasoning 
to find these unit rates.  

In Grade 6, students are not expected to work with unit rates 
expressed as complex fractions. Both the numerator and denominator 
of the original ratio will be whole numbers.  

Solving problems using ratio reasoning and rates calls for careful 
attention to the referents for a given situation (MP.2).  
 

Example 1: 

• On a bicycle you can travel 20 miles in 4 hours. What are the 
unit rates in this situation, (the distance you can travel in 1 
hour and the amount of time required to travel 1 mile)? 

Solution: You can travel 5 miles in 1 hour written as 
hr
mi

 1
 5 and 

it takes 
5
 1 of an hour to travel each mile written as 

mi 1

hr 
5
1

. 

Students can represent the relationship between 20 miles and 
4 hours.  
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A simple modeling clay recipe calls for 1 cup corn starch, 2 cups salt, 
and 2 cups boiling water. How many cups of corn starch are needed to 
mix with each cup of salt? 
 
Example 2: 
 
There are 2 cookies for 3 students.  What is the amount of cookie 
each student would receive? (i.e. the unit rate) 
 
Solution:  This can be modeled as shown below to show that there is 
2/3 of a cookie for 1 student, so the unit rate is 2/3:1. 

 
 

6 RP 3bd A. Understand ratio concepts and use ratio 
reasoning to solve problems. 
 
Use ratio and rate reasoning to solve real-world and 
mathematical problems, e.g., by reasoning about tables 
of equivalent ratios, tape diagrams, double number line 
diagrams, or equations. 
b. Solve unit rate problems including those involving 

unit pricing and constant speed. For example, if it 
took 7 hours to mow 4 lawns, then at that rate, how 
many lawns could be mowed in 35 hours? At what 
rate were lawns being mowed? 

d. Use ratio reasoning to convert measurement units; 

Explanation (RP.3b): 

A unit rate compares a quantity in terms of one unit of another 
quantity.  Students will often use unit rates to solve missing value 
problems. Cost per item or distance per time unit are common unit 
rates, however, students should be able to flexibly use unit rates to 
name the amount of either quantity in terms of the other quantity. 
Students will begin to notice that related unit rates are reciprocals as in 
the first example. It is not intended that this be taught as an algorithm 
or rule because at this level, students should primarily use reasoning 
to find these unit rates.  

In Grade 6, students are not expected to work with unit rates 
expressed as complex fractions. Both the numerator and denominator 

Eureka Math:  
M1 Lessons 16-23 
 
Big Ideas: 
Section 5.3, 5.4, 5.7 
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manipulate and transform units appropriately when 
multiplying or dividing quantities.  
 
 
 
6.MP.1. Make sense of problems and persevere in 
solving them. 

6.MP.2. Reason abstractly and quantitatively. 

6.MP.4. Model with mathematics 

6.MP.5. Use appropriate tools strategically. 

6.MP.7. Look for and make use of structure. 

of the original ratio will be whole numbers.  

Solving problems using ratio reasoning and rates calls for careful 
attention to the referents for a given situation (MP.2).  
 
Students recognize the use of ratios, unit rate and multiplication in 
solving problems, which could allow for the use of fractions and 
decimals. 

Students build further on their understanding of ratios and the value of 
a ratio as they come to understand that a ratio of 5 miles to 2 hours 
corresponds to a rate of 2.5 miles per hour, where the unit rate is the 
numerical part of the rate, 2.5, and miles per hour is the newly formed 
unit of measurement of the rate (6.RP.2). Students solve unit rate 
problems involving unit pricing, constant speed, and constant rates of 
work (6.RP.3b). 

Example 1:  

In trail mix, the ratio of cups of peanuts to cups of chocolate candies is 
3 to 2.  How many cups of chocolate candies would be needed for 9 
cups of peanuts? 

 
Solution: 

One possible solution is for students to find the number of cups of 
chocolate candies for 1 cup of peanuts by dividing both sides of the 
table by 3, giving 2/3 cup of chocolate for each cup of peanuts.  To find 
the amount of chocolate needed for 9 cups of peanuts, students 
multiply the unit rate by nine (9 • 2), giving 6 cups of chocolate. 

Example 2:  

If steak costs $2.25 per pound, how much does 0.8 pounds of steak 
cost?    Explain how you determined your answer. 
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Solution: 

The unit rate is $2.25 per pound so multiply $2.25 x 0.8 to get $1.80 
per 0.8 lb of steak. 

Explanation (RP.3d) 

A ratio can be used to compare measures of two different types, such 
as inches per foot, milliliters per liter and centimeters per inch. 
Students recognize that a conversion factor is a fraction equal to 1 
since the numerator and denominator describe the same quantity.  
 
For example, 12 inches is a conversion factor  
                            1 foot 
 
since the numerator and denominator equal the same amount.  Since 
the ratio is equivalent to 1, the identity property of multiplication 
allows an amount to be multiplied by the ratio.  Also, the value of the 
ratio can also be expressed as 
 
 1 foot    allowing for the conversion ratios to be expressed in a  
12 inches 
 
format so that units will “cancel”.  Students use ratios as conversion 
factors and the identity property for multiplication to convert ratio 
units. 
 
Example 1: 
How many centimeters are in 7 feet, given that 1 inch ≈ 2.54 cm. 
 
Solution: 
 

 
Note:  Conversion factors will be given.  Conversions can occur both 
between and across the metric and English system.  Estimates are not 
expected. 
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