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Placement of Lesson in Sequence and Lesson Rationale
This lesson is part of a sequence based on working with algebraic functions. In previous lessons students have learned how to define, evaluate and compare functions through activities such as analyzing tables of values and graphing linear equations. This lesson takes these concepts one step further by having students construct a function themselves from data that models a real life situation and analyze the rate of change. Through correctly interpreting the given word problems and describing the relationships between variables that the functions and graphs represent students will be achieving the necessary skills to meet the common core and mathematical practice standards listed below (CCSS.Math: 8.F.B.4, 8.F.B.5, MP 4).
Central Focus and Purpose
The central focus of this lesson is to improve students understanding of what algebraic functions represent, and have them create and analyze a function that represents the relationship between independent and dependent variables in a real life situation. Students will be given a real world scenario involving the cost of pizza as it increases per ingredient and asked to find a function that represents the changing price of the pizza. They will then need to graph the function and be able to explain what it represents in a small group setting, including the relationship between the rate of change as the price increases and the slope of the line that results from graphing the function, before then sharing their answers with the entire class in a large group setting. This will show that the students understand function concepts and can apply the mathematical skills that they have been learning to solve a real world problem, as well as articulate their thinking.
CCSS.MATH Content and Practice Standards 
CCSS.Math: Use functions to model relationships between quantities. 8.F.B.4- Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a table of values. 8.F.B.5- Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.  MP 4 (Mathematical Modeling)- Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.
Prior Content Knowledge and Pre-Assessment
All students are at grade level and can write a linear equation when given a table or graph and can graph a line when give an equation.
Learning Target(s) and Plan for Clarifying Intending Learning
I can make a function that represents the relationship between two variables. I can graph the line of a function from an equation or table and explain what the graph represents.
	Strategy for using assessments to guide student learning

	Students will be working in small groups to determine how many toppings they will put on their pizzas and how that will create a function which models the changing cost of the pizzas with each extra ingredient. Students will record this information using tables and create a graph that represents the function to aid them in discussions while coming to a solution for the problem. Formative assessments in the form of monitoring will be continuous through this process and the final whole class discussion to ensure students ability to create a correct linear function equation to model the situation (f(x)=2x+12, f(x)=2x+24, or f(x)=2x+36 depending on how many pizzas they decide to make) and their understanding of the overall learning targets in regards to the relationship between slope, rate of change, and verbalizing the linear function concepts.


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

	Student success will be measured by their ability to create accurate linear equations and graphs that model the problem they are presented with, as well as their ability to verbally describe what their graphs and equations represent using the appropriate mathematical vocabulary. For example the y-intercept being the initial cost of the pizza and the slope being related to the rate of change as the overall price of the pizza increases per ingredient, which is represented by the x and y variables in the linear function equation.

	Students will have opportunities to progress at their own speed compiling data on the tables, graphing and creating formulas in their small groups. Teachers will continuously observe and help whoever needs assistance through this process to prepare them for the final share out with the entire class. The final discussion provides one more opportunity to clear up any student misconceptions and compare the different group’s outcomes. Exit slips will include questions about the students’ confidence when working with linear equations and their success at meeting the learning targets as a final summative assessment of the lesson outcomes.



	Academic Language Demands

	Language Function
	Vocabulary & Symbols
	Secondary Language Demand

	· Students will express how a linear function models the changing price of a pizza
· Students will explain how a graph models a linear function and discuss slope in relevance to rate of change

	· Linear equations, 
· functions,
· dependent/independent variables,
· tables, 
· graphing, 
· x-axis, 
· y-axis, 
· slope,
· rate of change

	Mathematical Precision: Students must use appropriate variables to represents the independent and dependent variables in their equations and graphs.
Syntax: Students will be able to identify how to make tables of costs for their pizza and toppings, how to plot the results correctly with labels, and accurately determine formulas based on results using the proper notations (for example; f(x) = 2x+12).
Discourse: The essential question is “How many pizzas would you make for your party and how many ingredients would you put on each?” Students will demonstrate their understanding of using linear functions to graph real life equations that model their choices, determine formulas from the data and being able to explain the graphs and equations in small and large group settings using the appropriate vocabulary, such as slope, y-intercept, and rate of change. Ask the students questions such as “what does the y-intercept represent?” (initial cost of a pizza with 1 ingredient) and “What is the relationship between the slope and rate of change for the linear function you found?” (The slope is positive as the rate of change for the pizza is increasing with each extra ingredient).



	Language Support (instructional and assessment strategies)

	Language Instruction 
	Guided Practice 
	Independent Practice 

	Students should be familiar with some of the vocabulary such as slope and x y coordinates. Now they must relate slope to rate of change, and y intercepts to initial value of the function when x equals 0. They will be asked what the slope represents and how the changing independent variable affects the dependent variable, and expected to use the proper function vocabulary.
	Students will be in small groups of 3-4 students and will have a chance to explain their representations of the problem and reasoning to their classmates first before explaining their results to the teacher who can then clear up any misconceptions.
	After all the groups have completed their problems and come to a consensus of how they will justify their answers they will each share out to the whole class in a final discussion. Exit slip answers should also use mathematical language from the lesson.



Differentiation, Cultural Responsiveness, and Accommodation for Individual Differences
This class of 25 students have 4 Hispanic members, 4 African Americans and 1 Asian, all whom are well adapted with mathematical academic language used in this project. The Pizza project is perfect for the entire group as one of the most popular American menu choice. This project also gives students opportunities to show Mathematical concepts in creating graphs and formulas from real life facts. Mathematical precision is shown through accurately making the graphs based on real results. Accommodations will be made if individuals show problems from teacher assessments through seeking student and giving help where needed.
Materials – Instructional and Technological Needs (attach worksheets used)
Making a pizza video, Overhead projector with computer connectivity, internet access, graph paper, pencils, exit slips (attached below)
	Instructional Plan (detailed explanation for thing the lesson)

	Pacing
	Teacher Activities
	Student Activities

	2-5 min.
	Write warm up problem on doc cam or overhead (a simple linear equation that students are asked to graph and find the slope)
	Complete the warm up problem and wait for further instruction

	5 min.
	Introduced lesson concepts to class, going over the warm up problem and show the quick “making a pizza” video, then ask the class if they have ever thought about using mathematics in order to solve a real world problem. 
	Watch the video, participate in discussion by answering questions with appropriate responses.

	5-8 min.
	Present the problem to be solved and discussed to the class; “You and three friends are going to buy pizza for a party, but you aren’t sure how many topping you can get on your pizzas. You have $40 total and the initial cost of a one topping pizza is $12. Each extra topping will cost you $2 per pizza. Create a function to represent the changing cost of a pizza as extra ingredients are added, and graph the function. Determine how many pizzas you would buy for the party and how many extra ingredients you could add.” Explain that students are to create a table of values first, then determine a function that fits the data and graph their results. Then they can discuss how the graph and equations are related, as well as different options for combinations of pizza toppings that stay within budget. Instruct students to raise their hands once they have completed the exercise and have them then discuss their solution with the teacher to ensure preparedness for the whole group discussion.
	Record the problem and/or important data on a piece of paper. Ask for clarification on any confusing parts of the problem or what is expected for full credit.

	15-20 min.
	Have students work on the problem and monitor their progress by circulating throughout the room, listening to student conversations and answering any questions as well as clearing up possible misconceptions. Question students when they are done as to why they made their choice of pizza and ingredient combinations, and how the equation or graph modeled the situation and may have helped them decide. Specifically ask the students to explain the relationship between the different variables, the slope of their line and what this represents (rate of change) as the price of the pizza increases.
	Analyze problem, determine table of values and appropriate function equation to represent the problem. Graph the function and determine how many pizzas and extra ingredients can be purchased with the total amount of $40. Discuss rates of change and different possible outcomes by varying the number of pizzas and/or toppings. Signal teacher when ready to discuss answers. Use appropriate mathematical vocabulary when discussing answers with teacher such as slope, rate of change, linear function. 

	10 min.
	Gather the students’ attention for a final whole class discussion of the lesson. Have a representative from each group come up to the board and write out their equation and graph, explaining what the variables represent and how they came to their answers/conclusions. Ask the students questions conceptual questions about how the graphs/equations can model real world situations, as well as other possible applications for linear models to solve similar problems.
	Write solutions on board and explain their groups thinking and reasoning behind their answers. Discuss slope and rate of change in different models students may have created, i.e. differences in y intercepts or slope due to variances in the amount of extra ingredients or number of pizzas students may have chosen (using the proper mathematical terms). Respectfully listen to other groups input and participate in discussion when appropriate. 

	5 min.
	Have students return to single desk setting arrangements and fill out exit slip questions before packing up to leave.
	Return to seat and answer exit slip questions in complete sentences, ideally utilizing key mathematical terms from the lesson. 


Exit slip attached below;
Exit Slip:

1. Explain the relationship between an independent and dependent variable.
2. How is the slope of a linear equation related to the rate of change?
3. In the equation of a linear function that you found, what was the constant and what does it represent?
4. How confident do you feel in your success at meeting the learning targets?
5. Name any other real-life situations you can think of that could be modeled with a linear function.
