Unit 6: “Values That Vary”
 

Teacher Suggestions

Standards:
	M7A3. Students will understand relationships between two variables. 
M7P5. Students will represent mathematics in multiple ways. 
M7P1. Solve problems (using appropriate technology). 
M7P2. Reason and evaluate mathematical arguments. 
M7P3. Communicate mathematically. 
M7P4. Make connections among mathematical ideas and to other disciplines. 
	[image: https://lh3.googleusercontent.com/ndVwo4PJJ4QOl0bGYPj0RA5eU8_0If8quVlku6IPcUCCqqFsyznxtpLfqH7KSxxlqa3g5M6tcZiwywzhkBGLlJGcJQxPo_BdY5dkrLwLCiJqk9Ln]



Culminating Task: “Bathtub”
(To be completed by the middle of week 28, 3/9/2011)

Suggestions:
· Students could use a calculator to expedite problem solving.
· Make sure all work includes units and unit calculations. 
· Time allowed for bathing and drying off will vary. 
· Make sure students understand the difference between volume and capacity.
Options for differentiation: 
· What could be the dimensions of a tub that held twice as much water? 
· How would changing the dimensions of the tub affect the results of this problem?
· Change “C”: If it takes 30 seconds to fill the tub with three gallons of water, what is the constant rate in gallons per minute at which the bathtub fills with water? Use an algebraic equation to express the relationship between gallons of water in the bathtub and time? 
· Change “D”: Complete the following table and graph your results.[image: https://lh5.googleusercontent.com/2eVI7iDo8-cCxYbvyoOgSBq5R1tFqWtkfzQdCLUiG2_6lU_ZI0px7KtQ0O6aaX868aPO0t-maY-tS6WDHdrIHHPwcvulQAzZ9oSpgeqmeer0yuou]
Materials:
· Calculators, rulers, graph paper, project materials (markers, poster, glue, etc.) .
Evidence of Learning
By the end of Unit 6, students should be able to perform the following skills as stated on the GADOE frameworks. This culminating activity is designed to show evidence of the student’s learning by assessing their ability to:
· draw pictures and use manipulatives to demonstrate a conceptual understanding of proportion; 
· solve problems using proportional reasoning; 
· represent and recognize direct proportions and inverse proportions graphically, numerically, and symbolically; 
· determine and interpret the constant of proportionality in direct and inverse relationships; and 
· explain how a change in one variable affects another variable. 
Name: ______________________________

Standards:

	M7A3. Students will understand relationships between two variables. 
M7P5. Students will represent mathematics in multiple ways. 
M7P1. Solve problems (using appropriate technology). 
M7P2. Reason and evaluate mathematical arguments. 
M7P3. Communicate mathematically. 
M7P4. Make connections among mathematical ideas and to other disciplines. 
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Culminating Task: “Bathtub”

There are four children in the Archer family. All four children must take a bath prior to going to bed each night. Each child bathes separately and drains the tub before the next child takes a bath. Mom says each child may only fill the bathtub half full of water. Mom also says that she wants to make sure that all children spend enough time in the bathtub to bathe the entire body. Bedtime is 9:00 p.m.  In this activity we will investigate what time the children would need to start bathing in order to be in bed on time.  (Round answers to the nearest tenth). 
What information is necessary to start solving this problem?  
a. If their bathtub is 60 inches long, 32 inches wide, and 20 inches high, how many gallons of water will each child use? (One cubic ft of water is 7.48 gallons of water.) 
b. If it takes 30 seconds for three gallons of water to enter the bathtub, what is the constant rate in gallons per minute at which the bathtub fills with water? Use an algebraic equation to express the relationship between volume and time.
c. Use a table and a graph to illustrate the relationship of the volume and time as the bathtub fills.  Describe this relationship.  Is this relationship directly proportional? Explain why or why not. 
d. How many minutes would it take for the water to begin flowing over the top edge of the tub?  Justify your answer.
e. The water will drain out of the bathtub twice as fast as it took to fill the bathtub. How long does it take to drain the bathtub after a bath? 
f. As the tub drains, is the relationship between the time and the volume directly or inversely proportional? Justify your answer. 
g. What time would the children need to start to bathe to get to bed by 9:00 p.m? What mathematical concepts/operations did you use to solve this problem? 
h. On Saturday, the children are responsible for seeing that the bathroom is cleaned.  If the job of cleaning the bathroom takes 1 child 60 minutes to complete, find how long it will take if 2, 3, or 4 children help clean the bathroom (you may assume that each child cleans at the same rate, no one is faster or slower than another). Graph this data. Is the relationship between the number of children and the time to clean the bathroom an example of direct or inverse variation?  Explain your answer. 
		# of children
	Minutes

	1
	

	2
	

	3
	

	4
	



	





Use the attached rubric to self-assess your work before submitting.
Name: ______________________________

Standards:
	M7A3. Students will understand relationships between two variables. 
M7P5. Students will represent mathematics in multiple ways. 
M7P1. Solve problems (using appropriate technology). 
M7P2. Reason and evaluate mathematical arguments. 
M7P3. Communicate mathematically. 
M7P4. Make connections among mathematical ideas and to other disciplines. 
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Culminating Task: “Bathtub”
	
	Exceeds Standards
	Meets Standards
	Does Not Meet Standards

	M7A3b Represent, describe, and analyze relations from tables, graphs, and formulas.
	(parts b, c, d, e, f, g, h, i)  Found at 6 or more correct answers to these questions, showing work for each section.
	(parts b, c, d, e, f, g, h, i) Found at least 5 correct answers to these questions, showing work for each section.
	(parts b, c, d, e, f, g, h, i) Found 4 or less correct answers to these questions, showing work for each section.

	M7A3c Describe how change in one variable affects the other variable.
	(parts c & f)
	(parts c & f)
	(parts c & f)

	M7A3d Describe patterns in the graphs of proportional relationships, both direct (y=kx) and inverse (y=k/x)
	(parts d & g) Used graph to justify why the relationship is proportional or inverse, giving two or more supporting facts that describe the graph and the situation.
	(parts d & g) Used graph to justify why the relationship is proportional or inverse, giving at least one supporting fact that describes the graph and the situation.
	(parts d & g) Graphed data and stated whether the relationship is directly or inversely proportional, but did not give supporting details or justification.

	M7P3 Communicate mathematically
	Thoroughly answered part a, including reasons why information is needed. Overall, work is organized in a clear and thoughtful way to show all relationships among multiple representations and to show development of ideas. Used complete sentences and appropriate mathematical vocabulary throughout.
	Stated correct answer to part a. Adequately organized work to show basic relationships and flow of thought. Used mostly complete sentences and some mathematical vocabulary.
	Did not answer part a, OR answered inadequately. Organization of work lacks clarity and does not show relationships or idea development. Rarely uses complete sentences or correct mathematical vocabulary.

	M7P5 represent mathematics in multiple ways.
	Clearly and explicitly showed relationships and connections between words, formulas, graphs, tables, and numbers throughout the project.
	Accurately translated between words, formulas, graphs, and tables throughout project.
	Had some errors when changing between different representations for the same information.
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