Grade 7
UNIT 2: Rational Numbers
Suggested Number of Days for Entire UNIT: 30
	Essential Question
	Key Concepts
	Cross Curricular Connections 

	How can I model the principles of adding, subtracting, multiplying and dividing rational numbers using physical models or representations? 
Vocabulary
Additive Identity                      Profit 
Additive Inverse                       Loss
Break-Even Point                     Credit
Distance Formula                    Debit
Multiplicative Identity            Integer
Repeating                                 Inverse
Terminating Decimal             Expression
Absolute Value                        Equation
Deposit                                     Multiplicative Inverse

Associative Property (of Multiplication and Addition) 

Commutative Property (of Multiplication and Addition) 

Distributive Property (of Multiplication Over Addition) 


	· Addition and Subtraction of Integers and Rational Numbers.
· Multiplication and Division of Integers and Rational Numbers.

· Applying Operations with Rational Numbers to Expressions and Equations.

*Assessment and Review
Mid-Module Assessment and Review: After Section B (3 days, included in Unit Instructional Days)

End-of-Module Assessment and Review: After Section C (4 days, included in Unit Instructional Days)

	Religion: Compare the data of Sacraments administered in a parish over a certain amount of years to determine the increase or decrease, as well as the measures of central tendency.

Science: Students will track and record local temperatures of three surrounding states and convert Fahrenheit to Celsius temperatures.  

Social Studies: Students will research data pertaining to immigrants during mid-1800s and early 1900’s. Was there an increase or decrease? Which decade has the largest influx of immigrants? Have students demonstrate a thorough understanding of ratios by determining percentages and ratios of where immigrants originated from




	 Unit Outcome (Focus)
In Grade 6, students formed a conceptual understanding of integers through the use of the number line, absolute value, and opposites and extended their understanding to include the ordering and comparing of rational numbers (6.NS.C.5, 6.NS.C.6, 6.NS.C.7). Students create a conceptual understanding of integer operations. Students build on their understanding of rational numbers to add, subtract, multiply, and divide signed numbers. Previous work in computing the sums, differences, products, and quotients of fractions serves as a significant foundation as well.


UNIT 2

  SECTION A: Addition and Subtraction of Integers and Rational Numbers
              Suggested Number of Days for SECTION:  9
	Essential Question 

	Key Concept
	Standards for Mathematical Practice

	What strategies can be used to model and compare rational numbers?

	· Opposite Quantities Combine to Make Zero 

· Using the Number Line to Model the Addition of Integers

· Understanding Addition of Integers

· Efficiently Adding Integers and Other Rational Numbers

· Understanding Subtraction of Integers and Other Rational Numbers

· The Distance Between Two Rational Numbers

· Addition and Subtraction of Rational Numbers
· Applying the Properties of Operations to Add and     Subtract Rational Numbers
	4. Model with mathematics

6. Attend to precision

	Comments
	Standard No.
	Standard

( Major Standard
( Supporting Standard
(  Additional Standard

( Standard ends at this grade

(  Fluency Standard
	Priority

	In Sec A, students use the number line to model the addition and subtraction of integers (7.NS.A.1) and to show that an integer added to its opposite equals zero, representing the additive inverse (7.NS.A.1a, 7.NS.A.1b). Students develop rules for adding and subtracting integers, and they recognize that subtracting a number is the same as adding its opposite (7.NS.A.1c). Real-life situations are represented by the sums and differences of signed numbers. Students extend integer rules to include the rational numbers and use properties of operations to perform rational number calculations without the use of a calculator (7.NS.A.1d).
	7.NS.1
(DOK 2)

(
	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. 
a.

Describe situations in which opposite quantities combine to make 0. For example, a hydrogen atom has 0 charge because its two constituents are oppositely charged. 
b.

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. 
c.

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. 
d.

Apply properties of operations as strategies to add and subtract rational numbers.
	(


UNIT 2                                         SECTION B: Multiplication and Division of Integers and Rational Numbers
       Suggested Number of Days for SECTION: 7 
	Essential Question
	Key Concepts
	Standards for Mathematical Practice

	How can I model the principles of adding and subtracting rational numbers using physical models or representations? 
	· Provide the opportunity to reinforce and extend their understanding of addition and subtraction with rational numbers.

· Provide a solid understanding of integers, other rational numbers, and absolute value.

· Apply and extend previous understandings of operations with fractions to add and subtract rational numbers.
	1. Make sense of problems and persevere in solving them 

4.    Model with mathematics 

6.    Attend to precision

8.    Look for and express regularity in repeated reasoning



	Comments
	Standard No.
	Standard

( Major Standard
( Supporting Standard
(  Additional Standard

( Standard ends at this grade

(  Fluency Standard
	Priority

	Students use the properties of operations and their previous understanding of multiplication as repeated addition to represent the multiplication of a negative number as repeated subtraction (7.NS.A.2a). Students understand that the product of two negative numbers is a positive number. From earlier grades, they recognize division as the inverse process of multiplication. Thus, signed number rules for division are consistent with those for multiplication, provided a divisor is not zero (7.NS.A.2b). Students represent the division of two integers as a fraction, extending product and quotient rules to all rational numbers. They realize that any rational number in fractional form can be represented as a decimal that either terminates in 0s or repeats (7.NS.A.2d). Students multiply and divide rational numbers using the properties of operations (7.NS.A.2c).
	7.NS.2
(DOK 2)
(

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

a. 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. 

b. Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor) is a rational number. If p and q are integers, then –(p/q) = (–p)/q = p/(–q). Interpret quotients of rational numbers by describing real-world contexts. 

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

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

repeats.
	(



UNIT 2                SECTION C:  Applying Operations with Rational Numbers to Expressions and Equations
  Suggested Number of Days for SECTION: 7 
	Essential Question
	Key Concepts
	Standards for Mathematical Practice

	How can I use variables to represent quantities in real word problems? 
	· Comparing Tape Diagram Solutions to Algebraic Solutions Writing, Evaluating, and Finding Equivalent Expressions with Rational Numbers

· Investments: Performing Operations with Rational Numbers

· If-Then Moves with Integer Number Cards

· Solving Equations Using Algebra
	2. Make sense of problems and persevere in solving them 

4.     Model with mathematics 

6.     Attend to precision

8.     Look for and express regularity in repeated reasoning



	Comments 
	Standard No.
	Standard

( Major Standard
( Supporting Standard
(  Additional Standard

( Standard ends at this grade

(  Fluency Standard
	Priority

	Students problem-solve with rational number and perform operations with rational numbers (7.NS.A.3), incorporating them into algebraic expressions and equations. They represent and evaluate expressions in multiple forms, demonstrating how quantities are related (7.EE.A.2). Students discover “if-then” statements, translate word problems into algebraic equations and become proficient at solving equations of the form 𝑝𝑥+𝑞=𝑟 and 𝑝(𝑥+𝑞)=𝑟, where 𝑝, 𝑞, and 𝑟, are specific rational numbers (7.EE.B.4a). Students generate algebraic solutions, identify the operations, inverse operations, and order of steps, comparing these to an arithmetic solution. Use of algebra to represent contextual problems continues in U3.
	7.NS.3
(DOK 2)

7.EE.A.2 
(DOK 1)
7.EE.B.4a 
(DOK 2)

	Solve real-world and mathematical problems involving the four operations with rational numbers.
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. For example, a + 0.05a = 1.05a means that “increase by 5%” is the same as “multiply by 1.05”. 
Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning about quantities. 

a. 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. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width? 

	(
(
(



	MODELING ADDITION OF INTEGERS: Ask students what happens when you give someone a dollar and then borrow a dollar. How much money will he/she have? Ask student what happens when you have one positive and one negative. Help students discover that they will cancel each other out. Have student draw a horizontal line across a sheet of paper. Draw a + in the top section and a - in the bottom. Students will use this to model the addition and subtraction of positive and negative integers. Students will need counters, coins, or scraps of paper to do this. Model and discuss how one positive and one negative cancel each other out. 
· Ex: 7+ -3. Have students place 7 chips in the + section and 3 in the - section. As you previously discussed one positive and one negative cancel each other out. Have student remove these pairs. How many chips are left? Are they positive or negative? (Answer: 4 positive)   
TAKE A WALK: Using masking tape, make a large number line on the floor of your classroom. Create a stack of index cards involving rational positive and negative numbers. Choose one student at a time to model (by walking on the number line) to the correction location of their specific rational number.
ADDITIVE INVERSE ACTIVITY: Have the students find their opposites and walk to both positions on the number line from TAKE A WALK activity. 
CROSSWORD PUZZLES: Adding and subtracting rational numbers fluency can be reinforced with a crossword puzzle. Crossword puzzles can be created or downloaded online. 
MATCH UP: Students recognize that when division of rational numbers is represented with a fraction bar, each number can have a negative sign. Create a set of cards with equivalent fractions, some positive rational numbers, some negative. Mix up the placement of the negative sign (numerator, denominator, in front). Have students match or group up equivalent fractions.

· Ex. -3/5; 3/-5; -9/25; -3/-5; and 9/25 (first three are equivalent, last two are equivalent)

INTEGER BINGO: Create a list of 30+ problems involving positive and negative integers (make sure they all have different answers). Write the equations and answers on index cards. Write the answers on the board. Have students randomly write 24 of the answers on a blank bingo card (cards can be reused or exchanged). Place the index cards face down. Take turns choosing a card and reading the problem to the students.  You may want to also write the problem on the board so that students can reference it later if they need more time. Students should mark off the correct answer on their game boards using chips or paper scraps. Traditional bingo rules apply. Make sure you have the winning students read off their answers. Bingo cards can be downloaded. 
WHERE ARE WE NOW? (whole class activity) Write “Where are we now?” on the board. Say: “The product of -5 and -8; add -8, subtract the number of feet in 36 inches… “Where are we now?” The students who have the final answer (29) written on their paper get a red star as the teacher walks around (with a red pen). Next say: “The difference of -7 and 10 multiplied by -2. Where are we now?” (34)  Students can also lead these sessions and create their own questions. Have FUN with these!
SHARING PRIZE MONEY: This task requires students to be able to reason abstractly about fraction multiplication as it would not be realistic for them to solve it using a visual fraction model: http://www.illustrativemathematics.org/illustrations/298
USE ADDITION AND SUBTRACTION TO SOLVE REAL-WORLD PROBLEMS INVOLVING DECIMALS  http://learnzillion.com/lessons/1150-use-addition-and-subtraction-to-solve-realworld-problems-involving-decimals


COMBINE OPPOSITE QUANTITIES TO MAKE ZERO USING A NUMBER LINE  In this lesson you will learn how opposite quantities combine to make zero by using a number line. http://learnzillion.com/lessons/1697-combine-opposite-quantities-to-make-zero-using-a-number-line
ADD INTEGERS USING A NUMBER LINE  In this lesson you will learn how to add integers by using a number line. http://learnzillion.com/lessons/1698-add-integers-using-a-number-line
USING RATIONAL NUMBERS How to add, subtract, multiply and divide rational numbers. http://www.mathsisfun.com/algebra/rational-numbers-operations.html
DISTANCES ON THE NUMBER LINE: The purpose of this task is meant to reinforce students' understanding of rational numbers as points on the number
line and to provide them with a visual way of understanding that the sum of a number and its additive inverse (usually called its "opposite") is zero. Students should have lots of opportunities to represent adding specific rational numbers before they work on answering this one.  http://www.illustrativemathematics.org/illustrations/310. 
RATIONAL NUMBER RECIPE: Challenge students to write a paragraph with examples on how to add positive and negative rational numbers using a number line model (or an alternative like an elevator, or thermometer). Have them use alternative visuals or methods (like colored pencils to indicate moving a certain number of ‘bumps’ in the negative or positive direction. Encourage the students to share their “recipes” with each other to help clarify and refine their responses.
COMBINE OPPOSITE QUANTITIES TO MAKE ZERO USING A NUMBER LINE  In this lesson you will learn how opposite quantities combine to make zero by using a number line. http://learnzillion.com/lessons/1697-combine-opposite-quantities-to-make-zero-using-a-number-line
COMPARING FREEZING POINTS: This task is appropriate for assessing student's understanding of differences of signed numbers. Because the task asks how many degrees the temperature drops, it is correct to say that "the temperature drops 61.5 degrees." However, some might think that the answer should be that the temperature is "changing -61.5" degrees. Having students write the answer in sentence form will allow teachers to interpret their response in a way that a purely numerical response would not. http://www.illustrativemathematics.org/illustrations/314
MATH RIDDLES: How can you add eight 8s to get the number 1,000 using only addition? (Answer: 8+8+8+88+888=1000)Additional riddles can be found online: www.mathwarehouse.com
MATH PUZZLES: Additional puzzles can be found online www.mathwarehouse.com
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