Lesson Title: Lemonade Stand Functions
Unit Title: Functions
Teacher Candidate: Jordan Youngblood & Julia Rikhard
Subject, Grade Level, and Date: 8th Grade Math on April 3, 2017 at 1:15-2:25 PM
Placement of Lesson in Sequence and Lesson Rationale
This is the 4th activity in the Linear Functions unit, students have worked with identifying parts of a problem in order to create a linear function. 
Central Focus and Purpose
This lesson is a wrap-up project for creating liner functions that use mathematical modeling in real world applications. In this activity, the students will create 2 liner functions for cost and revenue in order to find the breakeven point for a lemonade stand and justify how they got their two equations and how they found the break-even point. 
CCSS.MATH Content and Practice Standards 
8.F.B.4
8.F.B.5

MP4 – Mathematical Modeling
Prior Content Knowledge and Pre-Assessment
To date, the students’ exposure to functions has consisted of the introduction to linear functions and their formulas. The students also know how to identify information within problems to create linear functions. All but two students can properly identify the information needed in order to create a linear function. The students should also know how to look at the graphs and identify information being asked. 
Learning Target(s) and Plan for Clarifying Intending Learning
LT1: I will be able to use cost and revenue linear functions to find a breakeven point. 
LT2: I will be able to explain what the different parts of liner equations mean.

LT3: I will be able to explain how I found my answers and why they are correct. 

	Strategy for using assessments to guide student learning

	The pre-assessment cycle will be, students doing warm-up problems on individual white boards and discuss their solutions in groups and as a whole class, the teacher will be monitoring the group discussions on the answers as well as facilitating the whole class discussions. The formative assessment cycle will be, the teacher monitoring and checking in with the students while they are working on and discussing the problems on the Lemonade Stand Functions Worksheet. The teacher will also have students share their ideas with the class on their 2 functions. The teacher will lead the class in a discussion in order to review what they learned and any misconceptions that may have come up in the process. The summative assessment will be an exit ticket explaining how their group got the two equations that they used to find the break-even points. 


	Success Criteria (criteria for interpreting student success of the learning target)
	Plan for providing feedback and students’ monitoring of their own learning

	Completion of the Lemonade Stand Function Worksheet. Write down two functions, one for cost and one for revenue, and how you got them and why they work. The worksheet questions 2-3 align with learning target 1. The table on the worksheet will help students hit learning target 2. The worksheet questions 4-5 align with learning target 3. 
	The teacher will use the students group work with the worksheet to facilitate interaction with the relative learning targets. The teacher will give each student written feedback on their worksheets and exit slips based off of the learning targets. 


	Academic Language Demands

	Language Function
	Vocabulary & Symbols
	Secondary Language Demand

	· Students will explain how they created their functions for the cost and revenue of the lemonade stand. 
· Students will be able to justify their formulas work in order to find the correct break-even point for their lemonade stand. 

	· Function
· Break Even Point 
· Cost

· Revenue 
	Mathematical Precision:

Students must have variables for Cost per cup C and Price per item P 
Syntax: 
Students must have their formula set equal to the cost and revenue and use the correct math operations and symbols.
Cost= mx+b (m=cost of a cup, x= cups sold, b=startup fee)

Revenue=xp (x= # cups sold, p=price per cup sold)

Discourse: 
The worksheets will be done in small groups with discussion, students will identify patterns and information from the problem in order to write a cost and revenue formula in order to find their break-even point and share it on the document camera with the class. 


	Language Support (instructional and assessment strategies)

	Language Instruction 
	Guided Practice 
	Independent Practice 

	The learning targets of, “I will be able to …” will be explained by the student to a partner and the teacher will model the “Explain” section of this lesson.
	Students will practice making their formulas and justifications in small groups while working on the worksheet that is being monitored and guided by the teacher. 
	Students will complete their exit slip before leaving class. 



Differentiation, Cultural Responsiveness, and Accommodation for Individual Differences
Materials – Instructional and Technological Needs (attach worksheets used)
Lemonade Stand Function Worksheet, Exit Slip, Calculator, Writing Utensil, and Document Cameras
	Instructional Plan (detailed explanation for thing the lesson)

	Pacing
	Teacher Activities
	Student Activities

	10-15 Min.
	Engage – Whole Class
Lead a discussion with the students on what goes into making a lemonade stand. Ask the students:

· What materials do you need in order to have a lemonade stand? 
· Have students discuss this with their table group for 3 minutes.

Ask 2 groups to share their thoughts and compile a list on the board.

· Do you think that money is needed to start your lemonade stand? 

· Have students discuss this with their table groups for 3 minutes.
Ask 2 groups to share their answers and why they think that.

Students will work with their table groups, hand out the Lemonade Stand Function Worksheet.
	Brainstorm what materials are needed to start up a lemonade stand?

	10 Minutes
	Explore – Groups
Explain that there are costs occurred when starting a lemonade stand and that people want to be able to calculate how many cups of lemonade they need to sell in order to make money. 

Have groups look at the worksheet and read the problem at the top of the paper and decide what their price for one cup of lemonade will be. 
	· Students will create a price for their lemonade and justify why they chose that price to sell the lemonade for.

· Students will complete the table for cost and revenue in question one of the worksheet and explain in their groups how they found the numbers and correct relationships in order to fill in the table. The students will also discuss any patterns they see that can be used when writing their equations.


	10 Minutes
	Explain – Whole Class
Ask one of the groups to identify any of the patterns that they saw in the two tables, cost and revenue. 

Keep asking questions until students can explain,

Cost Table:

·  the cost starts at 35 because of the startup fees and goes up 1.50 cents each time because that is how much a cup of lemonade will cost them.

Revenue Table:

· The revenue goes up the price of the lemonade multiplied by x, the number of cups. 
Ask for the cost function, “What price is added each time another cup of lemonade is sold?” “What was the startup fee for the lemonade stand?”

· Ask Students to make their formulas for the cost functions. 

Ask, “what are you going to sell one cup of lemonade for?” – PRICE WILL VARY PER GROUP
· Ask student to make their formulas for the revenue function. 

In your groups please work together to find your two formulas for question 2a and 2b.

	· Students will create their equations for the cost function.
· Students will create their equation for the revenue function

· Students will explain in their groups how they found their formulas and justify how they know those formulas are correct. 

	10 Minutes
	Elaborate 

Explain again, Jimmy, the lemonade stand owner, want’s to find how many cups of lemonade he needs to sell in order to start making a profit at his lemonade stand. 

In groups, graph your cost and revenue function on the same graph, question 3. Identify their break-even point in order for jimmy to start making a profit, question 4.  


	· In their group, students will graph their two equations on the same graph, using the worksheet question 3.
· break-even point is and how they found it by looking at the graph. 

· Groups will present to the class, what their break-even point is and how they found it, writing it on question 4 on the worksheet. 
· Students will complete questions 

·  Presentations are 2 minutes long and must include:

· Their lines graphed with the formulas
· One person from the group to be the spokes person

	10-15 Minutes
	Evaluate –  Whole Class
Have each group present their groups graphs and two functions they got in order to find the break-even point. 

During the last 5-7 minutes explain individual exit slip

This worksheet is worth 15 points.


	Each group uses the correct reasoning and communication skills:
1. Use their graph of the two functions are shown on the same graph to show how the students found their break-even points.

2. Use multiple representations of what they are saying (graph, equations, breakeven point).

3. Form a logical argument on why their formulas are correct.

Individual exit slip assessment 

On the back side of the worksheet, write down your formulas and explain how you got them and why they work to find the break-even point, using graphs and formulas. 


NAME: _____________________________
Learning Targets:

LT1: I will be able to use cost and revenue linear functions to find a breakeven point. 

LT2: I will be able to explain what the different parts of liner equations mean.

LT3: I will be able to explain how I found my answers and why they are correct. 

Lemonade Stand Functions
Jimmy wants to start his own lemonade stand. It will cost him $1.50 to make each cup of lemonade, plus a $35 startup fee for his stand. He will sell each cup of lemonade for ______ (Choose your price) per cup. Jimmy wants to know how much he has to sell before he will make a profit.
1. Fill out the following tables (2):

	X (# of Cups)
	Cost
	
	X (# of Cups)
	Revenue

	0
	
	
	0
	

	1
	
	
	1
	

	2
	
	
	2
	

	3
	
	
	3
	

	4
	
	
	4
	

	5
	
	
	5
	


2.    Is there a quicker way for Jimmy to calculate how many cups he will need to sell before he can make a profit? (1)
    
a. Find an equation for the costs of Jimmy’s lemonade stand

   b.    Find an equation for the revenue of Jimmy’s lemonade stand

3.    Graph the 2 linear equations (1)
4.    In order for Jimmy to break even, how many cups will he need to sell? Round to the next whole cup if needed. Explain how you found your answer and how you know it is correct. (3)
5.    What is the profit or loss on the first 25 cups of lemonade sold?  Explain how you found your answer and how you know it is correct. (3)
