
Connecticut Curriculum Design Unit Planning Organizer
Grade 7 Mathematics
 Unit 2 - Operating with Rational Numbers (Multiplication and Division)

Pacing: 3 weeks (plus 1 week for reteaching/enrichment)
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
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.


	Domain and Standards Overview

	Number System

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

Expressions and Equations

· Use properties of operations to generate equivalent expressions.

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




	Priority and Supporting CCSS
	Explanations and Examples*

	7.NS.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 using long division; know that the decimal form of a rational number terminates in 0s or eventually repeats.
7.NS.3 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.)


	7.NS.2. Multiplication and division of integers is an extension of multiplication and division of whole numbers. 

Examples: 

• Examine the family of equations. What patterns do you see? Create a model and context for each of the products. Write and model the family of equations related to 

3 x 4 = 12. 

[image: image1.emf]
7.NS.3. Examples: 
• Your cell phone bill is automatically deducting $32 from your bank account every month. How much will the deductions total for the year? 

-32 + -32 + -32 + -32 + -32 + -32 + -32 + -32 + -32 + -32 + -32 + -32 = 12 (-32) 

• It took a submarine 20 seconds to drop to 100 feet below sea level from the surface. What was the rate of the descent? 

[image: image2.emf]


	7.EE.3. Solve multi-step 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. 

For example: If a woman making $25 an hour gets a 10percent 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 9 3/4 inches long in the center of a door that is 27 1/2 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.

7.EE.2. 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 percent” is the same as “multiply by 1.05.”


	7.EE.3. Estimation strategies for calculations with fractions and decimals extend from students’ work with whole number operations. Estimation strategies include, but are not limited to: 

• front-end estimation with adjusting (using the highest place value and estimating from the front end making adjustments to the estimate by taking into account the remaining amounts), 

• clustering around an average (when the values are close together an average value is selected and multiplied by the number of values to determine an estimate), 

• rounding and adjusting (students round down or round up and then adjust their estimate depending on how much the rounding affected the original values), 

• using friendly or compatible numbers such as factors (students seek to fit numbers together - i.e., rounding to factors and grouping numbers together that have round sums like 100 or 1000), and 

• using benchmark numbers that are easy to compute (students select close whole numbers for fractions or decimals to determine an estimate). 

Example: 

• The youth group is going on a trip to the state fair. The trip costs $52. Included in that price is $11 for a concert ticket and the cost of 2 passes, one for the rides and one for the game booths. Each of the passes cost the same price. Write an equation representing the cost of the trip and determine the price of one pass.
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7.EE.2. Examples: 

• Jamie and Ted both get paid an equal hourly wage of $9 per hour. This week, Ted made an additional $27 dollars in overtime. Write an expression that represents the weekly wages of both if J = the number of hours that Jamie worked this week and T = the number of hours Ted worked this week? Can you write the expression in another way? 

Students may create several different expressions depending upon how they group the quantities in the problem. 

One student might say: To find the total wage, I would first multiply the number of hours Jamie worked by 9. Then I would multiply the number of hours Ted worked by 9. I would add these two values with the $27 overtime to find the total wages for the week. The student would write the expression. 9J + 9T + 27.
(Continued on next page)

	
	Another student might say: To find the total wages, I would add the number of hours that Ted and Jamie worked. I would multiply the total number of hours worked by 9. I would then add the overtime to that value to get the total wages for the week. The student would write the expression 9(J + T ) + 27.

A third student might say: To find the total wages, I would need to figure out how much Jamie made and add that to how much Ted made for the week. To figure out Jamie’s wages, I would multiply the number of hours she worked by 9. To figure out Ted’s wages, I would multiply the number of hours he worked by 9 and then add the $27 he earned in overtime. My final step would be to add Jamie and Ted wages for the week to find their combined total wages. The student would write the expression (9J) + (9T + 27).

• Given a square pool as shown in the picture, write four different expressions to find the total number of tiles in the border. Explain how each of the expressions relates to the diagram and demonstrate that the expressions are equivalent. Which expression do you think is most useful? Explain your thinking.
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	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· Multiplication of positive and negative numbers (begin with integers and extend to rational numbers)

· Division of positive and negative numbers (begin with integers and extend to rational numbers)

· Equivalent forms of rational numbers 

· Equivalent forms of expressions
· Properties of Operations

· Distributive Property

· Terminating and Repeating Decimals

· Mental Computation Strategies

· Estimation Strategies


	· MULTIPLY and DIVIDE (rational numbers)
· UNDERSTAND/DEVELOP (rules for multiplying signed numbers)

· UNDERSTAND (every quotient of integers (with non-zero divisor) is a rational number)

· INTERPRET (products & quotients in context)

· APPLY (properties of operations as strategies)

· SOLVE (multi-step problems in context)

· APPLY (properties of operations to calculate)

· CONVERT (between equivalent forms of rational numbers)

· UNDERSTAND (the relationship between equivalent forms of an expression)

· ASSESS (reasonableness of answers)

· Use (mental computation and estimation strategies)
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	Essential Questions 



	


	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 




	Tasks and Lessons from the  Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)
These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	TASKS—

Division http://map.mathshell.org/materials/tasks.php?taskid=368&subpage=apprentice

	LESSONS—

Repeating Decimals (Do not include discussion of irrational numbers just before follow-up)

http://map.mathshell.org/materials/lessons.php?taskid=421&subpage=concept


	Tasks from Inside Mathematics (http://insidemathematics.org/index.php/mathematical-content-standards)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.

NOTE: Most of these tasks have a section for teacher reflection.

	Cat Food - Operating with Rational Numbers (*/).  Students could potentially use proportions to solve this problem, but it is not necessary to have learned ratio and proportion prior to completing the problem.  Last question does not ask students for what rubric is requiring for an answer.  Should be revised.


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	1. What is the decimal form of
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? Show or explain how you found your answer.

Answer: 0.375 with an explanation that may include:

· The quotient of 3 ÷ 8 = 0.375
· The quotient of 1 ÷ 8 = 0.125 × 3 = 0.375

Partial Credit: Correct answer, 0.375, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of converting a rational number in fraction form to decimal form.

No Credit: Incorrect answer with an incorrect or missing explanation.


	2. Is the decimal form of [image: image7.png]


 a terminating or repeating decimal? Show or explain how you found your answer.

Answer: Repeating decimal with an explanation that may include:

· The quotient of 2 ÷ 9 = 0.0.2222… or 0.2  
· The quotient of 2 ÷ 9 doesn’t end
Partial Credit: Correct answer, Repeating decimal, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of converting a rational number in fraction form to decimal form and determining if the decimal is terminating or repeating.

No Credit: Incorrect answer with an incorrect or missing explanation.



	3. Which fraction converts to a terminating decimal?
A.  [image: image9.png]


        B. [image: image11.png]


*   C.  [image: image13.png]


    D.  [image: image15.png]





	4.  (-8)(7) =
Answer:  -56


	5. (-9)(-11) = 

Answer:  99



	6.    
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Answer:  
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	7. -96 ÷ 12 =
Answer: -8



	8. 
[image: image18.wmf]108

3

=

-


Answer: -36


	9. 
[image: image19.wmf]25

36

-¸=


Answer:  
[image: image20.wmf]5

4

-




	10.   On Tuesday, the temperature changed -2°F per hour from 12:00 p.m. until 10:00 p.m.    By how many degrees Fahrenheit (°F) did the temperature change during this time period?

           Show or explain how you found your answer.

Answer: -20°F OR the temperature dropped 20°F with an explanation that may include:

· 12:00 p.m. to 10:00 p.m. = 10 hours × -2 = -20  OR
· -2 + -2 + -2 + -2 + -2 + -2 + -2 + -2 + -2 + -2 = -20
Partial Credit: Correct answer, -20°F OR the temperature dropped 20°F, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of calculating the answer to 10 × -2.

No Credit: Incorrect answer with an incorrect or missing explanation.



	11. The product of two numbers is -24.  If one of the factors is 8, what is the other factor?

               Show or explain how you found your answer.

Answer:  -3 with an explanation that may include:

· -3 + -3 + -3 + -3 +-3 + -3 +-3 + -3 = -24 OR
     [image: image21.emf]
Partial Credit: Correct answer, -3, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of calculating the answer to -24 ÷ 8.

No Credit: Incorrect answer with an incorrect or missing explanation.



	12. On Friday, the temperature changed -30°F from 12:00 p.m. until 6:00 p.m.    If the temperature change was the same every hour, what was the hourly rate of change?

          Show or explain how you found your answer.

Answer: -5°F OR the temperature dropped 5°F each hour with an explanation that may include:
· 12:00 p.m. to 6:00 p.m. = 6 hours. -30 ÷ 6 = -5  OR

· -5 + -5 + -5 + -5 + -5 + -5 = -30
Partial Credit: Correct answer, -5, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of calculating the answer to -30 ÷ 6.

No Credit: Incorrect answer with an incorrect or missing explanation.



	13.  A submarine descended 150 feet from the surface of the water in 30 seconds.  What was the rate of the descent in feet/second?

Show or explain how you found your answer.

Answer: -5 ft/sec with an explanation that might include:

· [image: image23.png]—150
30



  = -5

· A diagram or model of [image: image25.png]—150
30



  = -5

Partial Credit: Correct answer, -5, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of calculating the answer to -150 ÷ 30.

No Credit: Incorrect answer with an incorrect or missing explanation.

	14.   Mrs. Jones is buying two toys.  The original costs for each toy are $6 and $9.  The toys are on sale for 
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off.  Mrs. Jones wrote the expression 
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to find the discount on both toys.

            Write another expression, using the numbers in the problem, that that can be used to find the discount on both toys.

            Show or explain why the expression is the same as Mrs. Jones’ expression.

Answer: 
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 with an explanation that may include:

· 
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· Using the distributive property, 
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Partial Credit: Correct answer,
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, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of using the distributive property to write an equivalent expression.

No Credit: Incorrect answer with an incorrect or missing explanation.



	15. Hugo wants to place a picture frame in the center of a wall that is 
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feet wide.  The picture is 
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feet wide.  

                                                                 [image: image37.emf]                 

              How many feet from each side of the wall will the frame be?  
             Show or explain how you found your answer.

Answer: 
[image: image38.wmf]1

8

4

 with an explanation that may include:

· 
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Partial Credit: Correct answer,
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 with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of finding the number of feet from each side of the wall so that the picture is centered on the wall.

No Credit: Incorrect answer with an incorrect or missing explanation.


1
Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.
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