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Introduction 
The Alabama Course of Study Instructional Supports: Math is a companion manual to the 2016 
Revised Alabama Course of Study: Math for Grades K–12. Instructional supports are foundational 
tools teachers may use to help students become independent learners as they build toward 
mastery of the Alabama Course of Study content standards.  

• The purpose of the instructional supports found in this manual is to help teachers engage 
their students in exploring, explaining, and expanding their understanding of the content 
standards. 

The content standards contained within the course of study may be accessed on the Alabama State 
Department of Education (ALSDE) website at www.alsde.edu. 

Educators are reminded that content standards indicate minimum content—what all students 
should know and be able to do by the end of each grade level or course. Local school systems may 
have additional instructional or achievement expectations and may provide instructional 
guidelines that address content sequence, review, and remediation. 

Organization 

The organizational components of this manual include standards, guiding questions, connections 
to instructional supports, key academic terms, and examples of activities. The definition of each 
component is provided below: 

Content 
Standard: 

The content standard is the statement that defines what all students 
should know and be able to do at the conclusion of a given grade level 
or course. Content Standards contain minimum required content and 
complete the phrase “Students will.” 

Guiding 
Questions: 

Each guiding question is designed to create a framework for the given 
standard. Therefore, each question is written to help teachers convey 
important concepts within the standard. By utilizing guiding questions, 
teachers are engaging students in investigating, analyzing, and 
demonstrating knowledge of the underlying concepts reflected in the 
standard.  

https://www.alsde.edu/
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Connection to 
Instructional 
Supports:  

 

 

Mathematical 
Practices  

The purpose of each instructional support is to engage students in 
exploring, explaining, and expanding their understanding of the content 
standards provided in the 2016 Revised Alabama Course of Study: 
Math. An emphasis is placed on the integration of the eight Standards 
for Mathematical Practice. 

The Standards for Mathematical Practice describe the varieties of 
expertise that mathematics educators at all levels should seek to 
develop in their students. They rest on the National Council of Teachers 
of Mathematics (NCTM) process standards and the strands of 
mathematical proficiency specified in the National Research Council’s 
report Adding It Up: Helping Children Learn Mathematics. 

The Standards for Mathematical Practice are the same for all grade 
levels and are listed below. 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Key Academic 
Terms: 

The academic terms included in each instructional support. These 
academic terms are derived from the standards and are to be 
incorporated into instruction by the teacher and used by the students. 

Instructional 
Activities: 

A representative set of sample activities and examples that can be used 
in the classroom. The set of activities and examples is not intended to 
include all the activities and examples defined by the standard. These 
will be available in Fall 2020. 

Additional 
Resources: 

Additional resources include resources that are aligned to the standard 
and may provide additional instructional strategies to help students 
build toward mastery of the designated standard. These will be 
available in Fall 2020. 
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Ratios and Proportional Relationships 

Analyze proportional relationships and use them to solve real-world and mathematical 
problems. 

7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, 
areas, and other quantities measured in like or different units. 

Example: If a person walks 1
2
 mile in each 1

4
 hour, compute the unit rate as the complex fraction 

1
2
1
4
 miles per hour, equivalently 2 miles per hour. 

Guiding Question with Connections to Mathematical Practices: 

How can unit rate problems involving fractions be solved in a variety of ways? 

M.P.1. Make sense of problems and persevere in solving them. Use a variety of methods to solve 

unit rate problems involving fractions. For example, use unit rate and proportional thinking to 

solve the problem “Josie makes a fruit drink using 2
3
 of a cup of orange juice for every 1

4
 of a cup of 

pineapple juice. How many cups of orange juice will Josie need if she uses 2 cups of pineapple 

juice?” by finding the amount of orange juice needed for 1 cup of pineapple juice using the 

proportion 
2
3 cup orange juice

1
4 cup pineapple juice

 = 𝑥𝑥 cups orange juice
1 cup pineapple juice

. Use proportional reasoning to multiply both 2
3
 

and 1
4
 by 4 to get the unit rate of 8

3
 cups of orange juice. Then, multiply 8

3
 by 2 to find the amount of 

orange juice needed for 2 cups of pineapple juice; Josie needs 51
3
 cups of orange juice. 

Key Academic Terms: 

unit rate, ratio, unit 
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Ratios and Proportional Relationships 

Analyze proportional relationships and use them to solve real-world and mathematical 
problems. 

7.RP.2 Recognize and represent proportional relationships between quantities. 

7.RP.2a Decide whether two quantities are in a proportional relationship, e.g., by testing for 
equivalent ratios in a table or graphing on a coordinate plane and observing whether the graph 
is a straight line through the origin. 

Guiding Questions with Connections to Mathematical Practices: 

What makes a relationship proportional? 

M.P.6. Attend to precision. Define proportional relationships and determine their characteristics. 
For example, identify that proportional relationships contain pairs of numbers that are all 
equivalent ratios. 

M.P.3. Construct viable arguments and critique the reasoning of others. Construct examples and 
counterexamples of proportional relationships. For example, a situation comparing the ages of 
two people over time is not showing a proportional relationship, whereas a situation involving 
mixed quantities of paint where the shade of paint remains the same regardless of the quantity of 
paint is showing a proportional relationship. 

How can tables and coordinate planes be used to determine whether a situation is 
proportional? 

M.P.4. Model with mathematics. Identify the defining characteristics that proportional 
relationships have in tables and coordinate planes. For example, identify that the graph of every 
proportional relationship is a line that contains the origin. 

Key Academic Terms: 

proportional, equivalent, ratio, table, coordinate plane, graph, origin, quantity 
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Ratios and Proportional Relationships 

Analyze proportional relationships and use them to solve real-world and mathematical 
problems. 

7.RP.2 Recognize and represent proportional relationships between quantities. 

7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations, 
diagrams, and verbal descriptions of proportional relationships. 

Guiding Question with Connections to Mathematical Practices: 

Where can the constant of proportionality be found in tables, graphs, equations, 
diagrams, and verbal descriptions of proportional relationships? 

M.P.1. Make sense of problems and persevere in solving them. Identify the constant of 

proportionality, or unit rate, to deepen understanding of the different representations of 

proportional relationships. For example, given the ratio 3:4, identify the constant of 

proportionality, 4
3
, to create a table with quantities showing the same proportional relationship. 

M.P.7. Look for and make use of structure. Determine the constant of proportionality by 
identifying the ratio between quantities given a graph, equation, diagram, and/or verbal 
description. For example, in a table where the input values are 0, 1, 2, 3, and 4, and the 
corresponding output values are 0, 5, 10, 15, and 20, the constant of proportionality is 5. 

Key Academic Terms: 

unit rate, constant of proportionality, slope triangle, coordinate plane, multiplicative comparison 
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Ratios and Proportional Relationships 

Analyze proportional relationships and use them to solve real-world and mathematical 
problems. 

7.RP.2 Recognize and represent proportional relationships between quantities. 

7.RP.2c Represent proportional relationships by equations. 

Example: If total cost t is proportional to the number n of items purchased at a constant 
price p, the relationship between the total cost and the number of items can be expressed as 
t = pn. 

Guiding Question with Connections to Mathematical Practices: 

How can an equation be used to represent a proportional relationship? 

M.P.8. Look for and express regularity in repeated reasoning. Represent any proportional 

relationship with an equation in the form y = kx, where 𝑘𝑘 = 𝐵𝐵
𝐴𝐴

 in the ratio A:B and is always 

positive. For example, given the situation “Jennie earns $15.00 per hour at her job. How much 

money m does she make after x hours?” write the equation m = 15
1

x and connect the equation to a 

multiplicative comparison. When the unit rate is $15 for exactly one hour, then the total amount of 

money for x hours is x times as great as 15. 

Key Academic Terms: 

proportional relationship, equation, ratio, unit rate, multiplicative comparison 
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Ratios and Proportional Relationships 

Analyze proportional relationships and use them to solve real-world and mathematical 
problems. 

7.RP.2 Recognize and represent proportional relationships between quantities. 

7.RP.2d Explain what a point (x, y) on the graph of a proportional relationship means in terms 
of the situation, with special attention to the points (0, 0) and (1, r) where r is the unit rate. 

Guiding Question with Connections to Mathematical Practices: 

How can the context help make sense of a point on a graph of a proportional situation? 

M.P.2. Reason abstractly and quantitatively. Describe the meaning of a point on the graph of a 

proportional relationship and describe what makes the points (0, 0) and (1, r) important in 

proportional relationships. For example, given a graph of the situation “for every 3 cups of flour, x, 

there are 4 tablespoons of butter, y,” determine that the point (6, 8) means that if 6 cups of flour 

are used, then 8 tablespoons of butter are used. And determine that if the ratio of flour to butter is 

3:4, then the unit rate is the y-coordinate in the coordinate pair with an x-coordinate of 1, (1, 4
3
), 

because that point means there are 4
3
 tablespoons of butter for exactly 1 cup of flour. 

Key Academic Terms: 

origin, unit rate, coordinate pair, proportional 
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Ratios and Proportional Relationships 

Analyze proportional relationships and use them to solve real-world and mathematical 
problems. 

7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. 

Examples: Sample problems may involve simple interest, tax, markups and markdowns, 
gratuities and commissions, fees, percent increase and decrease, and percent error. 

Guiding Questions with Connections to Mathematical Practices: 

How can proportional relationships be used to solve multistep ratio and percentage 
problems in a variety of ways? 

M.P.1. Make sense of problems and persevere in solving them. Solve multistep ratio and 
percentage problems using proportional relationships. For example, solve the word problem 
“After a 15% discount, the price of a sweater is $42.50. What was the original price of the 
sweater?” by first finding that 100% – 15% = 85% and then solving the proportion problem “85 to 
100 is the same as 42.50 to some number x,” where x is the original price of the sweater. 

How can proportions be used to compare quantities? 

M.P.1. Make sense of problems and persevere in solving them. Solve proportion problems, paying 
attention to the whole, to make comparisons. For example, calculate the percentage change in the 
cost of milk per gallon over a time period and compare it to the percentage change in the cost of 
flour per pound over the same time period to find which product had a greater percent change in 
price. 

How is the whole determined in percentage problems? 

M.P.2. Reason abstractly and quantitatively. Analyze a problem to determine the whole to solve 

percentage problems. For example, when solving the problem “Jude makes 8 quarts of fruit punch. 

The fruit punch is made by mixing equal parts of orange juice and lemonade. The lemonade is 1
5
 

lemon juice and 4
5
 sugar water. What percent of the fruit punch is sugar water?” note that the 

lemonade is half of the whole that is 8 quarts, that the sugar water is 4
5
 of the 4 quarts of lemonade, 

and that the solution wants the percentage to be out of the whole of 8 quarts.  
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Key Academic Terms: 

percent, interest, tax, markup, markdown, gratuity, commission, fee, percent increase, percent 
decrease, percent error, proportional, ratio 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.4 Apply and extend previous understandings of addition and subtraction to add and 
subtract rational numbers; represent addition and subtraction on a horizontal or vertical 
number line diagram. 

7.NS.4a Describe situations in which opposite quantities combine to make 0. 

Example: A hydrogen atom has 0 charge because its two constituents are oppositely charged. 

Guiding Question with Connections to Mathematical Practices: 

When do two quantities combine to make zero? 

M.P.2. Reason abstractly and quantitatively. Observe when a sequence of events results in no 
change in a given context. For example, if an elevator starts on the ground floor, goes up to the 
8th floor (+8), and then returns to the ground floor (–8), the end result is the same as the 
beginning of the situation because 8 – 8 = 0. 

Key Academic Terms: 

rational number, number line, opposite, addition, subtraction, positive, negative, horizontal, 
vertical 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.4 Apply and extend previous understandings of addition and subtraction to add and 
subtract rational numbers; represent addition and subtraction on a horizontal or vertical 
number line diagram. 

7.NS.4b Understand p + q as the number located a distance |q| from p, in the positive or 
negative direction depending on whether q is positive or negative. Show that a number and its 
opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by 
describing real-world contexts. 

Guiding Questions with Connections to Mathematical Practices: 

How can a number line model be used to add rational numbers? 

M.P.4. Model with mathematics. Represent rational numbers on a horizontal number line, with 
positive numbers to the right and negative numbers to the left, and use directional arrows to 
combine numbers. For example, 5 + (–4) can be represented on a number line with an arrow 
starting at 0 and pointing 5 units to the right, and then another arrow starting at 5 and pointing 
4 units to the left from 5 to 1. This shows that 5 + (–4) = 1. 

How can the additive inverse of a rational number help to solve an addition problem? 

M.P.7. Look for and make use of structure. Observe that a number and its additive inverse combine 

to make zero. For example, if an arrow on a number line starts at 0 and moves to the right 3
5
 of a 

unit, and a second arrow starts at 3
5
 and moves to the left 3

5
 of a unit, then the two arrows overlap 

exactly and show that 3
5
 + (– 3

5
) = 0. 
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How can the sum of a number and its additive inverse be used to describe real-world 
contexts? 

M.P.4. Model with mathematics. Represent a real-world situation with rational numbers to show a 
result of 0. For example, the location of a submarine that is 700 feet below sea level can be 
represented by the number –700. If the submarine rises 700 feet, then its new location can be 
represented by adding 700 to –700, or –700 + 700 = 0. The sum of 0 represents sea level in this 
context. 

Key Academic Terms: 

rational, number line, opposite, addition, subtraction, positive, negative, absolute value, 
additive inverses, context 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.4 Apply and extend previous understandings of addition and subtraction to add and 
subtract rational numbers; represent addition and subtraction on a horizontal or vertical 
number line diagram. 

7.NS.4c Understand subtraction of rational numbers as adding the additive inverse, 
p – q = p + (–q). Show that the distance between two rational numbers on the number line is 
the absolute value of their difference, and apply this principle in real-world contexts. 

Guiding Questions with Connections to Mathematical Practices: 

How can a subtraction problem be changed into an addition problem? 

M.P.1. Make sense of problems and persevere in solving them. Represent any subtraction problem 
as adding the additive inverse by connecting the “take away” model of subtraction with adding a 
negative number. For example, 10 take away 8 can be modeled as 10 – 8 = 2, and 10 + –8 can be 
modeled on a number line as adding (–8) to 10 with an arrow starting at 10 that points 8 units left 
and ends at 2. Therefore 10 – 8 = 10 + (– 8). 

M.P.1. Make sense of problems and persevere in solving them. Interpret any addition problem as 
subtracting the additive inverse of the second addend. For example, –215 + (–62) can be 
rewritten as –215 – 62. 

How can absolute value be used to model distance on a number line? 

M.P.4. Model with mathematics. Observe that the difference model for subtraction can be 
combined with absolute value to represent distance. The distance is the length of the interval 
between points. Unlike the location on a number line, distance is not directional; therefore, 
distance is never negative. Absolute value is useful for modeling distance because it is also never 
negative. For example, to find the distance between –9 and 5.5 on a number line, find the 
difference between –9 and 5.5 by subtracting and then find the absolute value of the difference. 
Note that the absolute value of 5.5 – (–9) gives the same distance. 
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How can sums of rational numbers be used to describe real-world contexts? 

M.P.4. Model with mathematics. Assign a rational number to an appropriate situation where there 
is an increase or decrease that follows. For example, if a thermostat was set at 75 degrees and is 
then turned down 7 degrees, the situation can be represented by the expression 75 – 7 or  
75 + (–7). 

Key Academic Terms: 

rational, number line, opposite, addition, subtraction, positive, negative, absolute value, additive 
inverses, distance 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.4 Apply and extend previous understandings of addition and subtraction to add and 
subtract rational numbers; represent addition and subtraction on a horizontal or vertical 
number line diagram. 

7.NS.4d Apply properties of operations as strategies to add and subtract rational numbers. 

Guiding Question with Connections to Mathematical Practices: 

How can the properties of operations be used to add and subtract rational numbers? 

M.P.2. Reason abstractly and quantitatively. Apply the properties of operations to problems 

involving rational numbers. For example, find the value of the expression –171
2
 + 84 – �− 3

4
� by 

rewriting it as 84 + �3
4
� – 171

2
 and then evaluating from left to right. 

Key Academic Terms: 

rational, opposite, addition, subtraction, positive, negative, absolute value, additive inverses, 
properties of operations 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.5 Apply and extend previous understandings of multiplication and division and of 
fractions to multiply and divide rational numbers. 

7.NS.5a Understand that multiplication is extended from fractions to rational numbers by 
requiring that operations continue to satisfy the properties of operations, particularly the 
distributive property, leading to products such as (–1)(–1) = 1 and the rules for multiplying 
signed numbers. Interpret products of rational numbers by describing real-world contexts. 

Guiding Questions with Connections to Mathematical Practices: 

How can the meaning of multiplication, strategies for multiplying fractions, and the 
properties of operations be used to solve multiplication problems involving rational 
numbers? 

M.P.8. Look for and express regularity in repeated reasoning. Apply prior knowledge of 

multiplication and multiplication strategies to solve rational number multiplication problems. For 

example, 1
3
 × (–6) can be decomposed into 1

3
 × 6 × (–1) or (–1) × (1

3
 + 1

3
 + 1

3
 + 1

3
 + 1

3
 + 1

3
). 

How can the sign of a product be determined? 

M.P.8. Look for and express regularity in repeated reasoning. Use models and the properties of 
operations to develop rules for multiplying signed rational numbers. For example, observe the 
patterns of 5: 5 × 2 = 10, 5 × 1 = 5, 5 × 0 = 0, so the next integer to multiply by 5 should give a 
product of 5 less than the previous product to follow the pattern, therefore, 5 × (–1) = –5, 
5 × (–2) = –10, and so on. 

M.P.7. Look for and make use of structure. Apply the distributive property to understand why 
multiplying two negative integers gives a positive product. For example, decomposing 4 and –4 as 
1 × (5 + (–1)) = 4 and (–1) × (5 + (–1)) = –4 then applying the distributive property means that 
(–1) × 5 + (–1)(–1) = –4 and –5 + (–1)(–1) = –4; therefore, (–1)(–1) must equal 1. 
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How can real-world situations be used to interpret products of rational numbers? 

M.P.2. Reason abstractly and quantitatively. Use a real-world situation to contextualize a 
multiplication equation in order to interpret and make meaning out of negative and positive 
products. For example, the equation 3 × (–1.2) = (–3.6) could represent a temperature drop of 
about 1.2 degrees every hour for 3 hours for a total temperature drop of 3.6 degrees. 

Key Academic Terms: 

multiply, divide, rational, fraction, properties of operations, integer, product, positive, negative, 
compose, decompose 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.5 Apply and extend previous understandings of multiplication and division and of 
fractions to multiply and divide rational numbers. 

7.NS.5b Understand that integers can be divided, provided that the divisor is not zero, and 

every quotient of integers (with nonzero divisor) is a rational number. If p and q are integers, 

then – (𝑝𝑝
𝑞𝑞
) = (−𝑝𝑝)

𝑞𝑞
 = 𝑝𝑝

(−𝑞𝑞)
. Interpret quotients of rational numbers by describing real-world 

contexts. 

Guiding Questions with Connections to Mathematical Practices: 

How can the meaning of division, the relationship between multiplication and division, 
strategies for dividing fractions, and the properties of operations be used to solve 
division problems involving rational numbers? 

M.P.8. Look for and express regularity in repeated reasoning. Apply prior knowledge of division 

and division strategies to solve rational number division problems. For example, to solve 5 ÷ 2
3
, 

make a pictorial representation of 5 wholes, and then partition each whole into 2
3
 sections, with 

sections overlapping the wholes. There are 7 sections, plus half of another section, so the solution 

to 5 ÷ 2
3
 is 71

2
. In addition, to solve a problem like −8

9
 ÷ 4

3
, another strategy that works when the 

numerators and denominators of fractions divide easily is to divide the numerators, –8 ÷ 4 = –2, 

and then divide the denominators, 9 ÷ 3 = 3, for a solution of −2
3

. 

M.P.6. Attend to precision. Know and apply the definitions of “integer” and “rational number.” For 

example, 3
8
 is a rational number because it is the quotient of the integers 3 and 8 and the 

denominator is not zero.  
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How can the sign of a quotient be determined? 

M.P.8. Look for and express regularity in repeated reasoning. Use models and the properties of 
operations to develop rules for dividing signed rational numbers. For example, since  
–6 × –3 = 18, it follows that 18 ÷ (–6) = –3. 

What are different ways a negative rational number can be interpreted? 

M.P.7. Look for and make use of structure. Apply the properties of operations to rational numbers 

to determine the possible placements of a negative sign. For example, the number –� 4
17

� is 

equivalent to −4
17

 and 4
−17

. 

How can real-world situations be used to interpret quotients of rational numbers? 

M.P.2. Reason abstractly and quantitatively. Contextualize a division equation in order to interpret 
and make meaning out of negative and positive quotients. For example, the equation  
(–16) ÷ 6 ≈ –2.67 could represent that a diver dove to a total depth of 16 feet below sea level in 
6 minutes. As such, the diver dove an average of 2.67 feet per minute below sea level. 

Key Academic Terms: 

rational number, integer, quotient, divisor 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.5 Apply and extend previous understandings of multiplication and division and of 
fractions to multiply and divide rational numbers. 

7.NS.5c Apply properties of operations as strategies to multiply and divide rational numbers. 

Guiding Question with Connections to Mathematical Practices: 

How can the properties of operations be used to multiply and divide rational numbers? 

M.P.2. Reason abstractly and quantitatively. Apply the properties of operations to problems 

involving rational numbers. For example, find the value of the expression – 3
8
 × 4(63

4
) × 8

3
 ÷ 1

2
  

by first using the commutative property to rewrite it as – 3
8
 × 8

3
 × 4(63

4
) ÷ 1

2
. Then use the 

multiplicative identity to note that – 3
8
 × 8

3
 = –1. Use the distributive property to solve  

4(63
4
) = 4(6 + 3

4
) = 24 + 3 = 27. Finally, use the multiplicative inverse of 1

2
 to rewrite the whole 

expression as –1 × 27 × 2 for a solution of –54. 

Key Academic Terms: 

multiply, divide, rational, fraction, properties of operations 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.5 Apply and extend previous understandings of multiplication and division and of 
fractions to multiply and divide rational numbers. 

7.NS.5d Convert a rational number to a decimal using long division; know that the decimal 
form of a rational number terminates in 0s or eventually repeats. 

Guiding Question with Connections to Mathematical Practices: 

How can long division help to decide if a decimal form of a rational number repeats or 
terminates? 

M.P.1. Make sense of problems and persevere in solving them. Divide the numerator of a fraction 

by its denominator to find its decimal form. For example, 5
16

 is equal to 5 ÷ 16, or 0.3125, which 

does not repeat and terminates in the ten-thousandths place. By contrast, 7
9
 is equal to 7 ÷ 9, 

or 0.777777 . . .  with the digit 7 repeating, so the decimal can be written as 0.7�. 

Key Academic Terms: 

multiply, divide, rational, fraction, terminate, repeat 
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The Number System 

Apply and extend previous understandings of operations with fractions to add, subtract, 
multiply, and divide rational numbers. 

7.NS.6 Solve real-world and mathematical problems involving the four operations with rational 
numbers. (Computations with rational numbers extend the rules for manipulating fractions to 
complex fractions.) 

Guiding Questions with Connections to Mathematical Practices: 

How are rational numbers used to solve real-world and mathematical problems? 

M.P.2. Reason abstractly and quantitatively. Represent situations with appropriate rational 

numbers and use operations suited to the given context. For example, to determine the total cost 

of an item, it may be necessary to multiply the price by a rational number that represents a 

discount (e.g., 1
3
 off means the price paid will be 2

3
 the original price). 

How can the rules for manipulating fractions be extended to help manipulate complex 
fractions? 

M.P.6. Attend to precision. Observe that a complex fraction can be rewritten with a division sign 

instead of the fraction bar. For example, 
−�4

7�

�1
7�

 can be rewritten as −4
7

 ÷ 1
7
. 

Key Academic Terms: 

rational, operations, complex fractions, manipulate 
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Expressions and Equations 

Use properties of operations to generate equivalent expressions. 

7.EE.7 Apply properties of operations as strategies to add, subtract, factor, and expand linear 
expressions with rational coefficients. 

Guiding Question with Connections to Mathematical Practices: 

How does decomposing and composing linear expressions compare to decomposing 
and composing numeric expressions? 

M.P.7. Look for and make use of structure. Use the properties of operations to compose and 
decompose linear expressions. For example, 4 – 6(2 – 7x) can be thought of as 
4 + (–6) • 2 + (–6) • (–7x) or –8 + 42x. 

M.P.6. Attend to precision. Identify conventions in linear expressions, especially when dealing with 
negative numbers, and be aware of common misconceptions. For example, 4 – 6(2 – 7x) is NOT 
equivalent to –2(2 – 7x). 

Key Academic Terms: 

properties of operations, factor, expand, equivalent, expression, compose, decompose, coefficient 
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Expressions and Equations 

Use properties of operations to generate equivalent expressions. 

7.EE.8 Understand that rewriting an expression in different forms in a problem context can 
shed light on the problem, and how the quantities in it are related. 

Example: a + 0.05a = 1.05a means that “increase by 5%” is the same as “multiply by 1.05.” 

Guiding Question with Connections to Mathematical Practices: 

How can different forms of an expression help conceptualize problems in a different 
way? 

M.P.7. Look for and make use of structure. Apply the properties of operations to expressions to see 
problems in a different way. For example, a 20% off sale of everything in a store can be 
represented by multiplying the price, p, by 0.2, and then subtracting it from the original price: 
p – 0.2p. Another form of that expression is 0.8p, which highlights that 20% off can also be seen as 
80% of the original price. 

Key Academic Terms: 

properties of operations, equivalent, expression 
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Expressions and Equations 

Solve real-life and mathematical problems using numerical and algebraic expressions and 
equations. 

7.EE.9 Solve multistep real-life and mathematical problems posed with positive and negative 
rational numbers in any form (whole numbers, fractions, and decimals), using tools 
strategically. Apply properties of operations to calculate with numbers in any form, convert 
between forms as appropriate, and assess the reasonableness of answers using mental 
computation and estimation strategies. 

Examples: If a woman making $25 an hour gets a 10% raise, she will make an additional 1
10 of 

her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a towel bar 

93
4
 inches long in the center of a door that is 271

2 inches wide, you will need to place the bar 

about 9 inches from each edge; this estimate can be used as a check on the exact 

computation. 

Guiding Questions with Connections to Mathematical Practices: 

How can the properties of operations be used to solve multistep real-life and 
mathematical problems involving positive and negative rational numbers? 

M.P.7. Look for and make use of structure. Represent real-life situations mathematically using 
variables for unknowns, and apply the properties of operations to solve for the unknowns. For 
example, if Jonas is saving for a new bike that costs $100 plus $7.50 in sales tax, and he already has 
$20, then how much more does he need to save for the new bike? This can be represented by the 
equation 100 + 7.5 – 20 = m, where m is the amount of money Jonas still needs. 

M.P.1. Make sense of problems and persevere in solving them. Convert between different forms of 

rational numbers to solve problems efficiently. For example, write 4
7
 × 0.2 – 3.4 as 4

7
 × 2

10
 – 34

10
. 
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How can mental computation and estimation strategies help to assess the 
reasonableness of an answer? 

M.P.3. Construct viable arguments and critique the reasoning of others. Compare an actual 
computation to an estimate that uses appropriate place value to assess the reasonableness of the 
computation. For example, estimate 15.4 × 3.7 as 15 × 4 to ensure the decimals are placed 
appropriately in the final computation. 

Key Academic Terms: 

properties of operations, equivalent, expression, estimation 
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Expressions and Equations 

Solve real-life and mathematical problems using numerical and algebraic expressions and 
equations. 

7.EE.10 Use variables to represent quantities in a real-world or mathematical problem, and 
construct simple equations and inequalities to solve problems by reasoning about the 
quantities. 

7.EE.10a Solve word problems leading to equations of the form px + q = r and p(x + q) = r, 
where p, q, and r are specific rational numbers. Solve equations of these forms fluently. 
Compare an algebraic solution to an arithmetic solution, identifying the sequence of the 
operations used in each approach. 

Example: The perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width? 

Guiding Questions with Connections to Mathematical Practices: 

How can using variables help to represent problems and find solutions? 

M.P.7. Look for and make use of structure. Represent any unknown quantity with a variable and 
interpret the situation mathematically. For example, if the sum of four consecutive integers is 46, 
then the variable c can be used to represent the first integer, and (c + 1), (c + 2), and (c + 3) can 
be used to represent the subsequent integers such that c + (c + 1) + (c + 2) + (c + 3) = 46, 
or 4c + 6 = 46. 

How does an arithmetic solution compare to an algebraic solution? 

M.P.1. Make sense of problems and persevere in solving them. Recognize that algebraic solutions 
and arithmetic solutions result in the same answer using related strategies, and determine when 
to use one over the other. For example, if someone started with $50 and then purchased 3 tickets 
for $14 each, then the amount remaining can be represented as 50 – 14 – 14 – 14 using arithmetic; 
algebraically it can be represented as 3 • 14 + x = 50, where x is the amount remaining. 

How can the properties of operations and the structure of an equation help solve 
equations flexibly and efficiently? 

M.P.2. Reason abstractly and quantitatively. Analyze a problem to determine an efficient strategy 
for solving it. For example, when given the problem 3(x – 2) = 15, solve by first dividing the 
equation by 3, rather than using the distributive property.  
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Key Academic Terms: 

properties of operations, equivalent, expression, algebraic, arithmetic, variable, inequality 
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Expressions and Equations 

Solve real-life and mathematical problems using numerical and algebraic expressions and 
equations. 

7.EE.10 Use variables to represent quantities in a real-world or mathematical problem, and 
construct simple equations and inequalities to solve problems by reasoning about the 
quantities. 

7.EE.10b Solve word problems leading to inequalities of the form px + q > r or px + q < r, 
where p, q, and r are specific rational numbers. Graph the solution set of the inequality, and 
interpret it in the context of the problem. 

Example: As a salesperson, you are paid $50 per week plus $3 per sale. This week you want 
your pay to be at least $100. Write an inequality for the number of sales you need to make, 
and describe the solutions. 

Guiding Questions with Connections to Mathematical Practices: 

How does an inequality compare to an equation? 

M.P.2. Reason abstractly and quantitatively. Observe that with an equation, one expression is set 
equal to another expression using an equals sign (=). With an inequality, one expression is set less 
than (<), greater than (>), less than or equal to (≤), or greater than or equal to (≥) another 
expression. For example, the word problem “Marcy saves $5.00 per day, x, and already has $2.00. 
She wants to save $17.00,” can be represented by the equation 5x + 2 = 17. The word problem 
“Jonas saves $5.00 per day, x, and already has $2.00. He wants to save at least $17.00,” can be 
represented by the inequality 5x + 2 ≥ 17. 

How is the solution set of an inequality represented? 

M.P.4. Model with mathematics. Represent more than one solution, including infinitely many 
solutions, with a graph and interpret its meaning within the context of the problem. For example, 
the solution set to the number of hours a person needs to work to earn at least $75.60 if she makes 
$14 an hour and pays 10% in income tax can be represented with the inequality 14h – 1.4h ≥ 75.6, 
where h is the number of hours. A number line with a closed point plotted at 6 and an arrow 
pointing to the right shows that she needs to work 6 hours or more to meet her goal. 
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What is the meaning of a solution set in an inequality? 

M.P.6. Attend to precision. Interpret a real-world solution set of an inequality. For example, given 
the context “The lowest recorded temperature was 5°F,” the solution set would be temperatures 
greater than or equal to 5°F. However, there is an upper limit to the solution because temperature 
does not increase without bound. 

How does the context of a problem affect the reasonableness of the solution set in an 
inequality? 

M.P.6. Attend to precision. Consider the solution set in the context of the problem, and determine 
whether all values in the solution set are meaningful. For example, the number of school buses 
needed for a field trip is at least two, which is modeled on a number line with a closed point at 2 
and an arrow pointing right, showing all values 2 and greater. In the context of the problem, the 
solution set is only whole numbers of school buses. 

Key Academic Terms: 

properties of operations, equivalent, expression, inequality, greater than (>), less than (<), 
greater than or equal to (≥), less than or equal to (≤), solution set 
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Geometry 

Draw, construct, and describe geometrical figures and describe the relationships between 
them. 

7.G.11 Solve problems involving scale drawings of geometric figures, including computing 
actual lengths and areas from a scale drawing and reproducing a scale drawing at a different 
scale. 

Guiding Questions with Connections to Mathematical Practices: 

How do scale drawings compare to their original counterparts? 

M.P.4. Model with mathematics. Observe that angle measures are preserved in scale drawings and 

that lengths are changed by a constant ratio called the scale factor. For example, a rectangle with a 

length of 8 inches and a width of 7 inches could have a scale drawing constructed with a scale 

factor of 1
2
. The scale drawing would have all right angles with a length of 4 inches and a width of 

3.5 inches. 

M.P.4. Model with mathematics. Analyze two- and three-dimensional drawings and models to 
determine if they are made to scale. For example, a drawing of a skyscraper is not to scale if the 
ratio of actual length to drawing length of one dimension is different than the ratio of actual length 
to drawing length of another dimension. 

How does scale factor affect the area of a scale drawing? 

M.P.6. Attend to precision. Observe that all the dimensions in a geometric figure are multiplied by 
a scale factor to create a scale drawing and that the area of the scale drawing will change by the 
scale factor squared because the scale factor is used as a factor twice, once for each dimension of 
the square unit that is used to measure area. For example, a square rug with side lengths of 10 feet 
may have a scale drawing constructed using 1 unit = 2 feet, so that the scale drawing is 5 units on 
each side. The area of the scale drawing is 25 square units, and the area of the original rug is 
100 square feet, which is equivalent to the area of the scale drawing multiplied by the scale factor 
squared (25 • 22 = 100). 
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Key Academic Terms: 

scale drawings, geometrical figures, area, scale factor, ratio, proportion 
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Geometry 

Draw, construct, and describe geometrical figures and describe the relationships between 
them. 

7.G.12 Draw (freehand, with ruler and protractor, and with technology) geometric shapes with 
given conditions. Focus on constructing triangles from three measures of angles or sides, 
noticing when the conditions determine a unique triangle, more than one triangle, or no 
triangle. 

Guiding Questions with Connections to Mathematical Practices: 

How can tools be used to draw geometric shapes with given conditions? 

M.P.5. Use appropriate tools strategically. Use tools like a ruler, protractor, and/or technology to 
draw shapes and manipulate drawings to match the given conditions. For example, use a 
protractor and ruler to draw a 75° angle with 4-inch line segments. Then draw a third line 
segment to close the figure and create an isosceles triangle. 

How can the properties of triangles be used to generalize the conditions when there is 
one unique triangle, more than one triangle, or no triangle? 

M.P.7. Look for and make use of structure. Observe that when two angles in a triangle are given, 
the third angle is a forced measurement, leading to many possible triangles that all have the same 
angle measurements, which makes the triangles similar. For example, use a protractor and ruler to 
draw several triangles that have a 40° angle and a 30° angle. Then observe that the third angle in 
all of the triangles has a measure of 110°. 

M.P.1. Make sense of problems and persevere in solving them. Construct a triangle with given side 
lengths to make a unique triangle, and informally generalize that in order to be a triangle, the sum 
of side a and side b must be greater than side c. For example, line segments with measurements of 
4 inches, 5 inches, and 10 inches will not make a triangle because 10 is larger than 4 + 5. 

M.P.7. Look for and make use of structure. Observe that given two side lengths and the angle 
measure between them, exactly one triangle can be created. For example, use technology to 
construct a 65° angle with side lengths of 4 units and 5 units, and then observe that there is only 
one possible way to construct the third side. Therefore, all triangles with this construction are 
congruent. 
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What does it mean for a triangle to be unique? 

M.P.6. Attend to precision. Identify that two triangles are the same if one can be flipped or moved 
to match the other triangle. For example, a triangle with side lengths 1.5 units, 2 units, and 3 units 
oriented with the 3-unit side facing south is the same triangle as one with side lengths 1.5 units, 
2 units, and 3 units oriented with the 1.5-unit side facing south. 

M.P.7. Look for and make use of structure. Explore special cases of triangles, such as the conditions 
when two unique triangles are created. For example, given the requirements that two of the side 
lengths of a triangle must be 5 and 3 and that one angle that is not formed by the sides with 
lengths 5 and 3 must be 20°, two unique triangles can be created. 

Key Academic Terms: 

geometric shapes, angles, triangles, conditions, construct, protractor 
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Geometry 

Draw, construct, and describe geometrical figures and describe the relationships between 
them. 

7.G.13 Describe the two-dimensional figures that result from slicing three-dimensional figures, 
as in plane sections of right rectangular prisms and right rectangular pyramids. 

Guiding Questions with Connections to Mathematical Practices: 

How can slicing a three-dimensional figure with a two-dimensional plane section help to 
understand the composition of the figure? 

M.P.7. Look for and make use of structure. Observe that right rectangular prisms and right 
rectangular pyramids are composed of two-dimensional horizontal slices of rectangles stacked to 
a specified height. For example, a right rectangular prism can be sliced parallel to its base to make 
a rectangle with dimensions equal to its base. 

How can the properties of two- and three-dimensional figures be used to identify what 
three-dimensional object a given plane section represents? 

M.P.4. Model with mathematics. Explore plane sections of three-dimensional figures to identify the 
possible two-dimensional shapes that are created. For example, slice a cube in a variety of ways to 
know that a cube has plane sections in the shape of squares, rectangles, trapezoids, 
parallelograms, triangles, pentagons, and hexagons. 

Key Academic Terms: 

two-dimensional, three-dimensional, perpendicular, parallel, construct, base, horizontal, vertical, 
slice, plane section, right rectangular prism, right rectangular pyramid, cross section 
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Geometry 

Solve real-world and mathematical problems involving angle measure, area, surface area, and 
volume. 

7.G.14 Know the formulas for the area and circumference of a circle, and use them to solve 
problems; give an informal derivation of the relationship between the circumference and area 
of a circle. 

Guiding Questions with Connections to Mathematical Practices: 

How can the area and circumference of a circle be used to help solve problems? 

M.P.4. Model with mathematics. Use the formulas for area and circumference to find missing 
quantities in problems involving circles. For example, a circle with a circumference of 8π units 
must have a diameter of 8 units and a radius of 4 units. The area of the circle can be found by using 
the radius: 42 • π = 16π square units. 

How are proportions used to solve problems about the circumference of a circle? 

M.P.1. Make sense of problems and persevere in solving them. Identify that the circumference of a 
circle is proportional to twice its radius, or diameter, multiplied by a constant of pi. For example, a 
circle with a radius of 3 units has a circumference of 6π units. When the radius is 8 units, the 
circumference is 16π units, which is the same as the diameter times pi. 

How is the circumference related to the area of the circle?  

M.P.2. Reason abstractly and quantitatively. Explain the fundamental constant, pi, that applies to 
all circles and how it is used in the formulas for both area and circumference. For example, a circle 
with a radius of 3 units has a circumference of 6π units and can be cut into very small slices and 
rearranged into the semblance of a rectangle with length 3π units and width 3 units. The length of 
3π units comes from the circumference 6π in two pieces, one for each long side of the rectangle, 
and the width of 3 units comes from the radius of the circle. The area of the circle is then estimated 
to be the length times the width, or 9π square units. 

Key Academic Terms: 

circle, area, circumference, radius, diameter, pi (π), derive, unit, square unit, unit squared 
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Geometry 

Solve real-world and mathematical problems involving angle measure, area, surface area, and 
volume. 

7.G.15 Use facts about supplementary, complementary, vertical, and adjacent angles in a 
multistep problem to write and solve simple equations for an unknown angle in a figure. 

Guiding Questions with Connections to Mathematical Practices: 

What are supplementary angles and how are they related to each other? 

M.P.7. Look for and make use of structure. Recognize that two angles that can be put together to 
form a line are called supplementary and that their angle measures sum to 180°. For example, a 
figure with a horizontal line that has a ray extended from the middle at a 35° angle creates a 
supplementary angle of 145°. 

What are complementary angles and how are they related to each other? 

M.P.7. Look for and make use of structure. Recognize that two angles that can be put together to 
form a right angle are called complementary and that their angle measures sum to 90°. For 
example, if a 90° angle is divided into two angles, x° and (6x – 1)°, then x can be determined by 
solving the equation x + (6x – 1) = 90, and the complementary angle, (6x – 1)°, can be found by 
substituting in the solution for x. 

What are vertical angles and how are they related to each other? 

M.P.7. Look for and make use of structure. Explain that when two lines intersect, the angles that 
are formed opposite each other are called vertical angles, and their angle measures are equal. For 
example, if two lines intersect to create a 43° angle, they also create a 137° angle. Since the angle 
that is opposite the 43° angle is supplementary to the 137° angle, then it must also be 43°. 

What are adjacent angles and how are they related to each other? 

M.P.7. Look for and make use of structure. Recognize that two angles that share a common vertex 
and a common side are called adjacent, and use the additive nature of angles to solve problems. 
For example, given two adjacent angles of m° and (5m + 9)° that have a supplementary angle of 
75° in a figure, m can be determined by writing the equation m + (5m + 9) + 75 = 180.  
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How can the relationships between angles in a figure help to solve problems? 

M.P.2. Reason abstractly and quantitatively. Observe a figure to find how an unknown angle 
measure relates to the angle measures given. For example, given a figure with several angles, use 
what is known about complementary angles and vertical angles to find a missing angle measure. 

Key Academic Terms: 

supplementary angles, complementary angles, vertical angles, adjacent angles 
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Geometry 

Solve real-world and mathematical problems involving angle measure, area, surface area, and 
volume. 

7.G.16 Solve real-world and mathematical problems involving area, volume, and surface area 
of two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, 
and right prisms. 

Guiding Questions with Connections to Mathematical Practices: 

How can two-dimensional objects be decomposed to help solve problems involving 
area? 

M.P.1. Make sense of problems and persevere in solving them. Represent any two-dimensional 
figure as being composed of triangles, quadrilaterals, and other polygons to find the area. For 
example, given a rectangular lawn that is 25 feet long and 17 feet wide with a concrete square 
patio with side lengths of 7 feet in the middle, determine the number of square feet of sod needed 
to cover the lawn without covering the patio. This can be solved by first finding the area of the 
lawn (25 × 17) and then subtracting the area of the patio (7 × 7). 

How can three-dimensional objects be decomposed to help solve problems involving 
surface area or volume? 

M.P.7. Look for and make use of structure. Decompose a three-dimensional object to see the two-
dimensional shapes that compose it to find surface area and volume. For example, a right 
rectangular prism is composed of 6 faces, all of which are rectangles, so the surface area will be 
the sum of the areas of those rectangles. The volume will be the area of a special cross section, 
known as the base, multiplied by the height of the prism. 

Key Academic Terms: 

two-dimensional, three-dimensional, area, volume, surface area, prism, base 
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Statistics and Probability 

Use random sampling to draw inferences about a population. 

7.SP.17 Understand that statistics can be used to gain information about a population by 
examining a sample of the population; generalizations about a population from a sample are 
valid only if the sample is representative of that population. Understand that random sampling 
tends to produce representative samples and support valid inferences. 

Guiding Questions with Connections to Mathematical Practices: 

How can a sample of a population help to understand the population statistically? 

M.P.2. Reason abstractly and quantitatively. Observe a small group of a population, called a 
sample, to make generalizations about the population as a whole, which is especially useful if 
many samples are taken and observed. For example, instead of asking the 70,000 people in 
attendance at a professional football game a survey question, take a representative sample of that 
population by selecting 100 people to survey and use that information to make generalizations 
about the entire population. 

How can a sample best represent a population? 

M.P.4. Model with mathematics. Construct a random sampling to best represent a population. For 
example, a sample of students in a school is random when all the names of the students are put in 
a bucket and selected randomly, rather than choosing one 7th grade math class as a sample. 

Key Academic Terms: 

random sampling, population, sample, valid, draw inference, representative 
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Statistics and Probability 

Use random sampling to draw inferences about a population. 

7.SP.18 Use data from a random sample to draw inferences about a population with an 
unknown characteristic of interest. Generate multiple samples (or simulated samples) of the 
same size to gauge the variation in estimates or predictions. 

Example: Estimate the mean word length in a book by randomly sampling words from the 
book; predict the winner of a school election based on randomly sampled survey data. Gauge 
how far off the estimate or prediction might be. 

Guiding Questions with Connections to Mathematical Practices: 

How can a random sampling help to draw inferences about a population? 

M.P.7. Look for and make use of structure. Observe the data about a random sampling and apply 
the same likelihoods to the population to make predictions about an unknown characteristic of 
interest. For example, if multiple random samplings of fish in a lake have a mean length of 
5 inches, you can infer that the mean length of all fish in the lake will be close to 5 inches. 

How can simulations be used to see the variability of samples from a population? 

M.P.4. Model with mathematics. Create a simulation to observe the variation of randomly selected 

samples from a population. For example, selecting a soccer player from a league where 40% of the 

players are 12 years old and 60% of the players are 13 years old can be simulated with a spinner 

that is 40% (or 4
10

) blue and 60% (or 6
10

) red. Each spin indicates selecting either a 12-year-old 

(blue) or a 13-year-old (red). Record the number of blue spins and red spins and plot the results 

on a dot plot to analyze the variability. 

Key Academic Terms: 

random sampling, population, variability, inference, prediction, multiple, gauge 
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Statistics and Probability 

Draw informal comparative inferences about two populations. 

7.SP.19 Informally assess the degree of visual overlap of two numerical data distributions with 
similar variabilities, measuring the difference between the centers by expressing it as a 
multiple of a measure of variability. 

Example: The mean height of players on the basketball team is 10 cm greater than the mean 
height of players on the soccer team, about twice the variability (mean absolute deviation) on 
either team; on a dot plot, the separation between the two distributions of heights is 
noticeable. 

Guiding Question with Connections to Mathematical Practices: 

How can a measure of variability help to describe a numerical data distribution? 

M.P.3. Construct viable arguments and critique the reasoning of others. Describe numerical 
distributions using the measures of variability when all the measurements in the populations are 
known and no sampling is needed. For example, the median number of steps per day taken by a 
seventh-grade student is 500 steps less than the median number of steps per day taken by an 
eighth-grade student. Both students’ data have the same interquartile range of 2,000 steps. 
Compare the data sets by using a measure of central tendency and a measure of variability by 
discussing the median and interquartile range. 

Key Academic Terms: 

data distribution, variability, range, interquartile range, measure of central tendency, deviation, 
measure of variability 
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Statistics and Probability 

Draw informal comparative inferences about two populations. 

7.SP.20 Use measures of center and measures of variability for numerical data from random 
samples to draw informal comparative inferences about two populations. 

Example: Decide whether the words in a chapter of a seventh-grade science book are 
generally longer than the words in a chapter of a fourth-grade science book. 

Guiding Questions with Connections to Mathematical Practices: 

How can numerical data distributions of random samples be compared using measures 
of center? 

M.P.3. Construct viable arguments and critique the reasoning of others. Analyze the distributions 
of the random samples of data and compare the medians or means. For example, the mean rainfall 
amount in a random sample of cities in Alabama in the month of April is less than the mean rainfall 
amount in a random sample of cities in Alabama in the month of March, so March generally gets 
more rainfall than April in Alabama. 

How can numerical data distributions of random samples be compared using measures 
of variability? 

M.P.3. Construct viable arguments and critique the reasoning of others. Analyze the distributions 
of data and compare the mean absolute variation, range, or interquartile range. For example, the 
average monthly precipitation in a certain year in Montgomery is between 2.58 inches per month 
and 6.39 inches per month, and the average monthly precipitation in that same year in 
Birmingham is between 3.23 inches per month and 6.10 inches per month. The variability of 
monthly precipitation is greater in Montgomery, with a range of 6.39 in. – 2.58 in. = 3.81 in., than 
in Birmingham, with a range of 6.10 in. – 3.23 in. = 2.87 in., because Montgomery has the greater 
range. 

Key Academic Terms: 

random sampling, measures of center, measures of variability 
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Statistics and Probability 

Investigate chance processes and develop, use, and evaluate probability models. 

7.SP.21 Understand that the probability of a chance event is a number between 0 and 1 that 

expresses the likelihood of the event occurring. Larger numbers indicate greater likelihood. A 

probability near 0 indicates an unlikely event, a probability around 1
2
 indicates an event that is 

neither unlikely nor likely, and a probability near 1 indicates a likely event. 

Guiding Question with Connections to Mathematical Practices: 

How can the probability of a chance event represent the likelihood of that event 
occurring? 

M.P.7. Look for and make use of structure. Connect the probability of a chance event to a number 
between 0 and 1, a percent, or a ratio, and observe that the numbers between them go from not at 
all likely to very likely, with a probability of 0.5 meaning the event is neither likely nor unlikely. 
For example, a probability of 100% means an event absolutely will happen, and a probability of 
99% means it is very likely. On the other hand, a probability of 0% means an event absolutely will 
not happen, and a probability of 1% means the event is very unlikely to happen. 

Key Academic Terms: 

probability, likelihood, chance event, theoretical probability, experimental probability 
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Statistics and Probability 

Investigate chance processes and develop, use, and evaluate probability models. 

7.SP.22 Approximate the probability of a chance event by collecting data on the chance 
process that produces it and observing its long-run relative frequency, and predict the 
approximate relative frequency given the probability. 

Example: When rolling a number cube 600 times, predict that a 3 or 6 would be rolled roughly 
200 times, but probably not exactly 200 times. 

Guiding Questions with Connections to Mathematical Practices: 

What is the difference between theoretical probability and experimental probability? 

M.P.2. Reason abstractly and quantitatively. Compare experimental and theoretical probabilities. 
For example, a fair coin has a theoretical probability of landing on heads one-half of the time, or 
50%, because it is one of only two possible outcomes. If actually conducting the experiment of 
flipping the coin 100 times results in the coin landing on heads 42 times, then the experimental 
probability is 42%. 

How can relative frequencies help to approximate the probability of a chance event? 

M.P.7. Look for and make use of structure. Collect data on the chance process to find the long-run 
relative frequency to compute the probability of the event. For example, randomly selecting one 
marble at a time from a bag full of marbles, recording the color, and replacing it in the bag can help 
to approximate the probability of red marbles being drawn from the bag by dividing the frequency 
of red by the total number of times selections were drawn. 

How can the probability help to predict the approximate relative frequency? 

M.P.7. Look for and make use of structure. Connect probability to relative frequency by observing 
that the relative frequency of an event is divided by the total number of events to find probability. 
For example, an event with a probability of 25% means that 1 out of 4 selections should match 
that event, and the frequency can be approximated using ratios and proportional thinking. 

Key Academic Terms: 

probability, frequency, data, relative frequency, approximate  
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Statistics and Probability 

Investigate chance processes and develop, use, and evaluate probability models. 

7.SP.23 Develop a probability model and use it to find probabilities of events. Compare 
probabilities from a model to observed frequencies; if the agreement is not good, explain 
possible sources of the discrepancy. 

7.SP.23a Develop a uniform probability model by assigning equal probability to all outcomes, 
and use the model to determine probabilities of events. 

Example: If a student is selected at random from a class, find the probability that Jane will be 
selected and the probability that a girl will be selected. 

Guiding Questions with Connections to Mathematical Practices: 

How can a probability model be used to help determine the probabilities of events? 

M.P.4. Model with mathematics. Construct a probability model to match the likelihoods of the 
outcomes, and perform the experiment to determine the probabilities of events. For example, to 
represent the event that a drummer is randomly selected from a school band, first the number of 
students in the band is needed, as well as the number of drummers. Then a probability model can 
be constructed to represent the likelihood that the student randomly selected will be a drummer 
by using a slip of paper for each student in the band, writing the word “drummer” on the 
appropriate number of slips of paper, and drawing the slips of paper from a bag. 

How can observed frequencies and probabilities from a model be compared? 

M.P.3. Construct viable arguments and critique the reasoning of others. Use ratios and 
proportional reasoning to compare the frequencies and probabilities of an event and note any 
discrepancies, explaining their possible cause. For example, an event with a theoretical probability 
of 0.25 is represented by spinning a spinner that has four equal-sized sections 100 times and 
recording the section it lands on each time. An experimental probability of 0.18 shows a 
discrepancy that could have been caused by chance or by a faulty or unfair spinner, as 0.18 ≠ 0.25. 

Key Academic Terms: 

probability model, frequencies, uniform, discrepancy, outcome 
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Statistics and Probability 

Investigate chance processes and develop, use, and evaluate probability models. 

7.SP.23 Develop a probability model and use it to find probabilities of events. Compare 
probabilities from a model to observed frequencies; if the agreement is not good, explain 
possible sources of the discrepancy. 

7.SP.23b Develop a probability model (which may not be uniform) by observing frequencies in 
data generated from a chance process. 

Example: Find the approximate probability that a spinning penny will land heads up or that a 
tossed paper cup will land open-end down. Do the outcomes for the spinning penny appear to 
be equally likely based on the observed frequencies? 

Guiding Question with Connections to Mathematical Practices: 

How can a probability model be developed for a chance process that does not have 
equally likely probabilities of outcomes? 

M.P.4. Model with mathematics. Construct a probability model to match the likelihoods of the 
outcomes, and observe the frequencies to find the approximate probabilities. For example, try 
spinning a spinner that is divided into different-sized sections or flipping an object that does not 
have equally likely chances of landing on each side, e.g., a marshmallow or a pushpin. 

Key Academic Terms: 

probability model, frequencies, uniform, discrepancy 

  



Mathematics  Grade 7 

Alabama Educator Instructional Supports  Page 49 of 51 

Statistics and Probability 

Investigate chance processes and develop, use, and evaluate probability models. 

7.SP.24 Find probabilities of compound events using organized lists, tables, tree diagrams, 
and simulation. 

7.SP.24a Understand that, just as with simple events, the probability of a compound event is 
the fraction of outcomes in the sample space for which the compound event occurs. 

Guiding Questions with Connections to Mathematical Practices: 

How can the sample space of a simple event be represented? 

M.P.1. Make sense of problems and persevere in solving them. List all possible outcomes of a 
simple event in an organized list. For example, the possible outcomes for a coin flip are heads or 
tails, and the sample space is {heads, tails}. 

How do compound events relate to simple events? 

M.P.7. Look for and make use of structure. Recognize that a compound event is made up of 
multiple simple events. For example, rolling a number cube once is a simple event, and rolling a 
number cube twice is a compound event. Another example of a compound event is to first draw a 
card out of a deck and then choose a marble out of a bag. 

Key Academic Terms: 

compound event, simple event, sample space, simulation 
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Statistics and Probability 

Investigate chance processes and develop, use, and evaluate probability models. 

7.SP.24 Find probabilities of compound events using organized lists, tables, tree diagrams, 
and simulation. 

7.SP.24b Represent sample spaces for compound events using methods such as organized 
lists, tables, and tree diagrams. For an event described in everyday language (e.g., “rolling 
double sixes”), identify the outcomes in the sample space which compose the event. 

Guiding Questions with Connections to Mathematical Practices: 

How can the sample space of a compound event be represented? 

M.P.1. Make sense of problems and persevere in solving them. Construct an organized list, a table, 
or a tree diagram to represent the sample space of a compound event. For example, a tree diagram 
can be used to show all possible sandwich combinations when there are 2 choices of bread, 
3 choices of meat, and 4 choices of cheese. 

How can the probability of a compound event be expressed as a value? 

M.P.2. Reason abstractly and quantitatively. Observe that the probability of a compound event is a 

ratio of the number of favorable outcomes to the total number of possible outcomes. For example, 

the outcome of getting a heads on a coin flip and then rolling a 4 on a number cube is 1
12

, because 

there is one way to get the favorable outcome of “heads, 4,” and there are 12 possible outcomes. 

Key Academic Terms: 

compound event, sample space, tree diagram, organized list, table 
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Statistics and Probability 

Investigate chance processes and develop, use, and evaluate probability models. 

7.SP.24 Find probabilities of compound events using organized lists, tables, tree diagrams, 
and simulation. 

7.SP.24c Design and use a simulation to generate frequencies for compound events. 
Example: Use random digits as a simulation tool to approximate the answer to the question: If 
40% of donors have type A blood, what is the probability that it will take at least 4 donors to 
find one with type A blood? 

Guiding Question with Connections to Mathematical Practices: 

How can simulations help to estimate probabilities for compound events? 

M.P.4. Model with mathematics. Design a model and use simulation to collect frequency data about 

a compound event. For example, suppose the probability of an event happening is 0.6. To simulate 

the probability of the event occurring two times in a row, use a spinner with one section that is 
6

10
 of the circle and one section that is 4

10
 of the circle. Use the spinner to simulate the event 

happening two times in a row, and record the frequency data. 

Key Academic Terms: 

compound event, simulation, frequency 
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