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GRADE LEVEL Eighth

IN THE STANDARDS 8.F.B.4, 8.F.B.5, 8.F. A3

WHAT WE LIKE ABOUT THIS LESSON

Mathematically:

e Reinforces multiple representations of a function through the use of input/output tables,
graphs, and equations

e Requires students to interpret unit rate as slope (rate of change)

e Deepens students’ understanding of slope, y-intercept, and domain having them apply it in
a real-world situation

o Allows students to explore plausibility of answers and connect the meaning of
mathematical models to a situation in the introduction of the lesson

In the classroom:
o Captures student attention by using an engaging context
e Provides robust opportunities for students to discuss mathematical concepts; includes
guiding questions for teachers to use to facilitate discussion
e Uses technology to create a graph and illustrate the mathematics of the lesson
o Offers multiple opportunities for student practice by analyzing pizzas of various sizes

MAKING THE SHIFTS!

@ Focus Belongs to the major work® of eighth grade

Builds on unit rates from seventh grade (7.RP.A) and students’
understanding or representing situations with equations

@ Coherence (7.EE.B.4a); lays foundations for work students will do in high
school building functions to represent more complex
situations (F-BF.A)
Conceptual Understanding: secondary in this lesson

‘|T|‘ Rigor3 Procedural Skill and Fluency: not addressed in this lesson

Application: primary in this lesson
For more information read Shifts for Mathematics.

’For more information, see Focus in Grade Eight.
*Lessons may target one or more aspect(s) of rigor.

For a direct link, go to: http://achievethecore.org/page/919/domino-effect


http://achievethecore.org/page/919/domino-effect
http://mathalicious.com/lessons/domino-effect
http://achievethecore.org/shifts-mathematics
http://achievethecore.org/content/upload/SAP_Focus_Math_8.pdf

ADDITIONAL THOUGHTS

This lesson is designed as an introduction to eighth grade work with functions, which is part of the
major work of the grade. Students build on major work of seventh grade with proportional
relationships on graphs and in equations. The lesson introduces a context that allows students to
consider many concepts that they will study in-depth in their ongoing work with linear functions
(recognizing equations that determine linear functions, modeling relationships with functions,
identifying the input- and output-values for a given function). Students are then given time to connect
features of the function to the real-world situation. It is not intended for students to meet the full
expectations of the grade-level standards through only this lesson.

In the lesson, students learn to calculate the price of a pizza by interpreting the unit rate (per topping
cost) as slope and by considering the initial cost of a pizza based on its size (y-intercept). Scaffolded
questions lead students to calculate slope and y-intercept before ultimately finding the corresponding
linear equation. There are short answer and open-ended questions, with opportunities for students to
justify their answers. The lesson continues by giving students practice creating equations to represent
the cost of additional pizzas with an unknown number of toppings. Students then compare the graphs
for all three pizza sizes, both qualitatively and quantitatively.

The lesson concludes by presenting the actual costs of various pizzas on a graph. This allows students
to consider a situation where the slope is equal to zero. Because the graphs represent continuous
functions, they provide an opportunity to explore real-world constraints and discuss the qualitative
aspects of graphs (8.F.B.5). Extension activities are included to allow students to apply other
mathematical ideas (ratios and proportional reasoning, area of circles and surveying) to the same
context.

The work with functions in this lesson lays the groundwork for functions and modeling, which is a
significant focus of high school mathematics. For more insight on the grade-level concepts addressed
in this lesson and how they relate to later work, read pages 5 and 6 of the progressions document,
Grade 8, High School, Functions.

For a direct link, go to: http://achievethecore.org/page/919/domino-effect


http://achievethecore.org/page/919/domino-effect
http://mathalicious.com/lessons/domino-effect
http://commoncoretools.me/wp-content/uploads/2012/12/ccss_progression_functions_2012_12_04.pdf#page=5
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DOMINO EFFECT lesson

How much does Domino’s charge for pizza? gU|de

Domino’s pizza is delicious. The company’s success is proof that people enjoy
their pies. The company is also tech savvy: you can order online, and they
even have a pizza tracker so you can keep tabs on your delivery!

The website is great. But one thing it’s not is transparent. Domino's does not
tell you how much the component pieces cost; they only tell you an item's
final price after you build it. In this lesson, students use linear equations to
find the base price (y-intercept) and cost per additional topping (slope). Let’s
find out how much Domino’s is really charging for pizza.

Primary Objectives

* Understand the ideas of slope and y-intercept within the context of Domino’s pizza pricing
*  Write and graph a linear equation given two points on the line
* Understand what it means for a function to be linear (constant rate of change)

Content Standards (CCSS) Mathematical Practices (CCMP) Materials

Grade 8 EE.5, F.3,F.4, F.5 MP.2, MP.4 e Student handout
* LCD projector
* Computer speakers

Before Beginning...

Students should be able to calculate a unit rate (e.g. “cost per topping”). As this lesson is meant to be introductory,
no prior knowledge of linear functions is assumed.




Lesson Guide: DOMINO EFFECT

Preview & Guiding Questions

Students watch a screen recording of someone ordering a two-topping medium pizza from Domino’s in Washington,
DC, and find out that it costs $13.97. (More specifically, the Domino’s that delivers to 1600 Pennsylvania Avenue, or
the White House.) The question: how much is Domino’s charging for toppings?

Of course, with just one pizza, there’s no way to determine the cost of a topping. Still, some students may
incorrectly reason that since a 2-topping pizza costs $13.97, each topping must cost $13.97 + 2 toppings =
$6.99/topping. Other students might realize that this is unreasonable; not only does this seem absurdly expensive,
but they may know that the pizza also includes a base price.

At this point, you can ask a series of leading questions to get them thinking about the relationship between the cost
per topping and the base price. For instance, How much might a topping cost? ($1.) In this case, what would the
base price be? (511.97.) How much else might they cost, and what would the base price be now? (S2, $9.97.)

The goal of the conversation is for students to realize that they need more information in order to determine the
cost of a medium topping at Domino’s. In particular, they need to know how much a medium pizza costs with a
different number of toppings.

*  How much does a topping cost at Domino’s?

*  How much MIGHT a topping cost? In this case, what would the base price be?

* How else might a topping cost, and what would the base price be now?

* Could the cost per topping be zero? Could it be negative? (e.g. what if the pepperoni was rancid?!)
*  Why can’t we determine the exact cost per topping?

*  What other information would you need to determine how much Domino’s is charging per topping?
* By the way...do you recognize the address 1600 Pennsylvania Avenue??

Act One

In Act One, students learn that a two-topping medium pizza costs $13.97 and a four-topping medium pizza costs
$16.95. Based on this, they’ll calculate the cost per topping, assuming that all types of toppings cost the same and
that Domino’s doesn’t charge different amounts for the second topping, the third topping, and so on. After seeing
evidence that these assumptions are reasonable, they’ll go on to calculate the total amount spent on toppings and
the price of a plain cheese pizza. Finally, they’ll project out the total cost for pizzas with even more toppings, and
they will write and graph an equation describing the price of a pizza in terms of the number of toppings.

Act Two

Act One was all about the medium, but there are other pizza sizes as well! In Act Two, students repeat the analysis
in order to write and graph linear equations for the cost of a small and a large pizza. Once again, these equations
determine price as a function of the number of toppings on the pizza. Once students have graphed their equations
for the small, medium, and large, you can reveal the actual graphs describing how Domino’s charges. Students will
see that, no matter the size, Domino’s stops charging after the fourth topping! They also don’t allow you to order
more than ten toppings. Students discuss possible reasons for Domino's pricing model.




Lesson Guide: DOMINO EFFECT
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Act One: Meaty Yum

1 Below are prices for a medium 2-topping pizza and a medium 4-topping pizza from Domino’s in Washington, DC.
Plot them on your graph and use the information to answer the following questions.

42

a. Based on the information above, how much do | b. A medium 3-topping pizza costs $15.46. What
you think Domino’s is charging for each topping? would it mean if it cost more than this, e.g. $16?

c. For the 2-topping pizza, how much in total are you | d. If you wanted to order a medium cheese pizza,
spending on toppings? For the 4-topping pizza? how much would you expect to spend? Explain.

e. Now write an equation for the price of a medium | f. Does a pizza with 12 toppings cost twice as much
pizza, and explain what the equation means. as a pizza with 6 toppings? Why or why not?




¢
Act Two: Pizza Tracker

2 Below are the prices for two small pizzas and two large pizzas from Domino’s. Write an equation to calculate the
cost of each size based on the number of toppings you order.

ITEM PRICE ITEM PRICE

Large (14") Hand Tossed Pizza $19.75

Whole: Sliced Italian Sausage, Green Peppers,
Roasted Red Peppers, Mushrooms

e i, Small (10") Hand Tossed Pizza $9.99
P Whole: Pepperoni

Large (14") Hand Tossed Pizza $14.68

Small (10") Hand Tossed Pizza $11.99
‘s« Whole: Philly Steak

. Whole: Premium Chicken, Black Olives,
Jalapeno Peppers

3 Now graph the equation for each pizza size, and answer the following:

a. Which graph — small, medium, or large — is the | b. Which graph has the lowest starting value, and is
steepest, and why do you think this is? this what you’d expect? Explain.

4  Look at the graph of how much Domino’s really charges for pizza in Washington, DC. How is the actual situation
different than what you expected...and why do you think Domino’s does this?





