
Connecticut Curriculum Design Unit Planning Organizer

Grade 7 Mathematics

 Unit 4 - Proportional Reasoning

Pacing: 5 weeks (plus 1 week for re-teaching/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

	Ratios and Proportional Relationships

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

Geometry

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



	Priority and Supporting CCSS
	Explanations and Examples*

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

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

c. Represent proportional relationships by equations. For 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.

d. 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.

7.RP.3. Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error. 

	7.RP.2. Students may use a content web site and/or interactive white board to create tables and graphs of proportional or non-proportional relationships. Graphing proportional relationships represented in a table helps students recognize that the graph is a line through the origin (0,0) with a constant of proportionality equal to the slope of the line. 

Examples: 

• A student is making trail mix. Create a graph to determine if the quantities of nuts and fruit are proportional for each serving size listed in the table. If the quantities are proportional, what is the constant of proportionality or unit rate that defines the relationship? Explain how you determined the constant of proportionality and how it relates to both the table and graph.

 [image: image1.emf]                     [image: image2.emf]                                                     
The relationship is proportional. For each of the other serving sizes there are 2 cups of fruit for every 1 cup of nuts (2:1). The constant of proportionality is shown in the first column of the table and by the slope of the line on the graph. 

• The graph below represents the cost of gum packs as a unit rate of $2 dollars for every pack of gum. The unit rate is represented as $2/pack. Represent the relationship using a table and an equation.                                                                                              

[image: image3.emf][image: image4.emf]
Equation: d = 2g, where d is the cost in dollars and g is the packs of gum 

A common error is to reverse the position of the variables when writing equations. Students may find it useful to use variables specifically related to the quantities rather than using x and y. Constructing verbal models can also be helpful. A student might describe the situation as “the number of packs of gum times the cost for each pack is the total cost in dollars”. They can use this verbal model to construct the equation. Students can check their equation by substituting values and comparing their results to the table. The checking process helps student revise and recheck their model as necessary. The number of packs of gum times the cost for each pack is the total cost 
 7.RP.3. Students should be able to explain or show their work using a representation (numbers, words, pictures, physical objects, or equations) and verify that their answer is reasonable. Models help students to identify the parts of the problem and how the values are related. For percent increase and decrease, students identify the starting value, determine the difference, and compare the difference in the two values to the starting value. 

Examples: 

• Gas prices are projected to increase 124% by April 2015. A gallon of gas currently costs $4.17. What is the projected cost of a gallon of gas for April 2015? 

A student might say: “The original cost of a gallon of gas is $4.17. An increase of 100% means that the cost will double. I will also need to add another 24% to figure out the final projected cost of a gallon of gas. Since 25% of $4.17 is about $1.04, the projected cost of a gallon of gas should be around $9.40.” 

$4.17 + 4.17 + (0.24 • 4.17) = 2.24 x 4.17 
100%

100%

24%

$4.17

$4.17

?

• A sweater is marked down 33%. Its original price was $37.50. What is the price of the sweater before sales tax? 

$37.50

Original Price of Sweater
33% of $37.50

67% of $37.50
The discount is 33% times 37.50. The sale price of the sweater is the original price minus the discount or 67% of the original price of the sweater, or Sale Price = 0.67 x Original Price. 

A shirt is on sale for 40% off. The sale price is $12. What was the original price? What was the amount of the discount? 

Discount 

40% of original price
Sale Price - $12 

60% of original price
Original Price (p)
• At a certain store, 48 television sets were sold in April. The manager at the store wants to encourage the sales team to sell more TVs and is going to give all the sales team members a bonus if the number of TVs sold increases by 30% in May. How many TVs must the sales team sell in May to receive the bonus? Justify your solution. 

Continued on next page
• A salesperson set a goal to earn $2,000 in May. He receives a base salary of $500 as well as a 10% commission for all sales. How much merchandise will he have to sell to meet his goal? 

After eating at a restaurant, your bill before tax is $52.60 The sales tax rate is 8%. You decide to leave a 20% tip for the waiter based on the pre-tax amount. How much is the tip you leave for the waiter? How much will the total bill be, including tax and tip? Express your solution as a multiple of the bill. The amount paid = 0.20 x $52.50 + 0.08 x $52.50 = 0.28 x $52.50 

	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. For example, if a person walks ½ mile in each ¼ hour, compute the unit rate as the complex fraction ½ to ¼ miles per hour, equivalently 2 miles per hour.

7.G.1. 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. 


	7.G.1. Example:
• Julie showed you the scale drawing of her room. If each 2 cm on the scale drawing equals 5 ft, what are the actual dimensions of Julie’s room? Reproduce the drawing at 3 times its current size.
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	Concepts

What Students Need to Know
	Skills

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

	· Proportional relationships

· Equivalent ratios

· In a table

· Straight line through the origin when graphing on a coordinate plane

· Equation

· Constant of proportionality (unit rate)

· Tables

· Graphs

· Equations

· Diagrams

· Verbal descriptions

· Point (x,y) in terms of situation

· (0, 0)

· (1, r) where r is the unit rate

· Multi-step problems

· Ratio

· Percent

· Scale drawings

· Scale

· Actual lengths and areas


	· RECOGNIZE (proportional relationships)

· REPRESENT (proportional relationships in a variety of ways)

· DECIDE (proportional relationship)

· TEST (equivalent ratios)

· OBSERVE (graph)

· IDENTIFY (constant of proportionality)

· EXPLAIN [point (x,y)]

· SOLVE (multi-step problems)

· COMPUTE (unit rates)

· COMPUTE (actual lengths/areas from scale drawings)

· REPRODUCE (a scale drawing at a different scale)
	1, 2

3

5

5

1

4

2

4,5

3

3

2




	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—

25% Sale http://map.mathshell.org/materials/tasks.php?taskid=358&subpage=apprentice
Buses http://map.mathshell.org/materials/download.php?fileid=1070
Photograph http://map.mathshell.org/materials/tasks.php?taskid=380&subpage=apprentice
Ice Cream http://map.mathshell.org/materials/tasks.php?taskid=389&subpage=expert
Sale! http://map.mathshell.org/materials/tasks.php?taskid=269&subpage=apprentice
T-Shirt Sale http://map.mathshell.org/materials/tasks.php?taskid=271&subpage=apprentice
A Golden Crown? http://map.mathshell.org/materials/tasks.php?taskid=282&subpage=expert
Leaky Faucet http://map.mathshell.org/materials/tasks.php?taskid=267&subpage=apprentice
Yogurt http://map.mathshell.org/materials/tasks.php?taskid=272&subpage=apprentice
Cereal - Proportional Relationships.  Problem isn’t rich enough to target all listed standards.  Connection to several standard(s) is dependent on method of solution.  Question #2 connects to grade 6 ratio/proportion standards.

Lawn Mowing

Photographs - Proportional Relationships.  Good example of task that ties to cluster and encompasses components of each individual standard.  May want to edit item stem to include fact that picture must remain in proportion so picture doesn’t look stretched or squashed.

Mixing Paints - Proportional Relationships.  Not a very rigorous application problem and percent application is one-step as opposed to multi-step.
Which is Bigger - Proportional Relationships.  Circumference and scale drawings so should wait for unit 4 instead of using in unit 3 when circumference is discussed.  Students require a centimeter ruler to complete the problem.

	LESSONS—

Developing a Sense of Scale http://map.mathshell.org/materials/lessons.php?taskid=456&subpage=problem
Increasing and Decreasing Quantities by a Percent (task can be used as a preassessment, but the embedded collaborative activity is a better connection) http://map.mathshell.org/materials/lessons.php?taskid=210&subpage=concept


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.
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Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.

