Lesson Title: Joulies
Unit Title: Understanding Graphs Quantitatively and Qualitatively
Teacher Candidate: Jarett Hanson
Subject, Grade Level, and Date: 8th Grade Algebra
Placement of Lesson in Sequence

This lesson will come midway through the unit on understanding graphs quantitatively and qualitatively and will happen after the students have become familiar with creating graphs by hand, plotting ordered pairs or points, and recognizing the functional relationship of a graph; i.e. does our graph have a trend, is the trend positive, negative, no correlation, etc.
Central Focus and Essential Questions

The central focus of this lesson is for students to be able to question, or conjecture, and test about the validity of products that students will see marketed towards them in real world situation, as well as being able to analyze and describe the functional relationship between two quantities graphically. Essential questions to lead the students in group discussion could be:
“What does the slope of the graph tell us about what’s happening with the water?”
“Have the results corresponded closely to what you initially predicted would happen?”

Content Standards 
The content standards in this lesson involve:
· CCSS.MATH.CONTENT.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.
· MP4- Modeling with mathematics
· MP5- Use appropriate tools strategically
	Learning Outcomes
	Assessment

	Students will be able to describe qualitatively the functional relationship between two quantities by analyzing the graphs.
Students will be able to make informed decisions based on their findings/results.
	Students will have to make a final conjecture about the validity of “Joulies” based on the way they were advertised, and they will need to justify their claim using the data from what they discover through performing the experiment.



	Learning Targets
	Student Voice

	I know the relationship between two graphs and can make qualitative descriptions about them.
I can create a graph based on the qualitative features of a function that has been described verbally (from the Joulies video shown at the start.)
	“I can make a qualitative description of one graph based on its relation to another.”
“I can come to a conclusion on whether or not a product does indeed yield its advertised function.”



Prior Content Knowledge and Pre-Assessment
Students will already know what a graph looks like, how to plot and interpret data on the graph in relation to the x-axis and y-axis. Students will also be familiar with a graphing calculator. They will get this prior knowledge in the beginning of the unit on understanding graphs.
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Graphs
· Functions

· Slope

· Cooling Temperature

· Temperature Probe

· Graphing Calculator

· Analyze

· Conjecture

· Formulate

· Predict

	· Conjecture about the marketed value/function of the product in question, “Joulies”.
· Predict and formulate the graphs of the cooling temperatures of a beverage with and without “Joulies” based on what you know about how the product should perform.

· Using the temperature probes and graphing calculators, analyze the actual graphs of the cooling temperatures of the beverages with and without “Joulies”.

· Conjecture and make a concluding statement on the validity of the marketing value of the product and if you would purchase “Joulies” yourself or as a gift.

	Mathematical Precision:
Students will use the graphs derived from the temperature probes in the experiment to confirm or reject the claim that “Joulies” cools to a temperature three times faster and stays warmer twice as long.
Syntax: 
Students use the characteristics of both graphs to justify their confirmation or rejection of the claim.
Discourse: 
Students will be discussing in their groups their interpretation of what’s happening as the graphs are changing. Students will also have to have an individual final conjecture about “Joulies” in writing on the worksheet provided.


	Language Target
	Language Support 
	Assessment of Language Target

	I will use what I know about slopes and it’s relation to the cooling temperature to be able to analyze and compare both of our graphs and then conjecture about the validity of the product.
	The students have become familiar with graphs and how to interpret them from the start of the “understanding graphs” unit, the language should all be familiar. 
	Students will conjecture about the validity of “Joulies” compared to how they were advertised to work and will do this in writing, they will have to include justification from their analyzation of both graphs after the experiment.



Lesson Rationale (Connection to previous instruction and Objective Standards)
Students will have already completed the content standard:

CCSS.MATH.CONTENT.8.F.A.1
Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs consisting of an input and the corresponding output;

And thus from previous instruction know and are familiar of the functions of a graph and how to interpret what the data means. This lesson will build on the quantitative knowledge students have taken from analyzing graphs and the points on them and will add qualitative results in which they can physically describe use in real world application.
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences
Students will be used to being given information, such as tables and numerical data, as well as the graph representing this information. However, in this lesson, students will get to be hands on and actually discover the data that they need to make reasonable conjectures and judgement about marketed products, in our case “Joulies”. This should engage the students and spark interest in the activity with the personal discovery strategy. With social media so prevalent in the lives of ALL of our students, they are constantly being advertised products daily and frequently, this lesson will teach the students to hypothesize and make claims on these advertisements and their usefulness/effectiveness in their lives while being shown a way of finding a solution to the usefulness/effectiveness (graphing inputs and outputs of the product in relation to how they were advertised.)
Materials – Instructional and Technological Needs (attach worksheets used)

Heating apparatus to heat water
Water

Cups (8)
Joulies (4 sets)
Graphing Calculators

Temperature Probes

Worksheet; a simple one with a few graphs on it for the students to be able to formulate the graphs of their hypothesized judgements on the cooling temperatures as well as the final result from the actual experiment, and blank space to make their final claim.

	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	5 min
	Show the students the video of “Joulies” and how they are advertised to function.
	Students watch the video.
	Introduce the product to show what it’s designed to do.

	5 min
	After the students have created their “hypothesized” graphs of how they think the cooling temperatures will be, create your own with them on a projector.
Have the water being heated so the experiment can begin promptly following.
	Formulate two graphs; one of the cooling temperature of a hot beverage without “Joulies” and one with.
	Spark interest for doing the experiment, while also being able to have compare with the real results after to see how close or not they were.

	50 min
	Split the class into four workable groups.
Facilitate conversation and discussion with leading questions while walking around groups.

Examples: “Have the results up to this point corresponded closely to your predictions?”

“What does the slope of the graph tell us about what’s happening with the water?”
	Compare and conjecture about the continuous results.
	Acquire actual results and the graph of the cooling temperatures that students will be able to use to compare to their initial predictions.

	10 min
	Collect the student’s worksheets.
	Make a final claim using justification from comparing the initial prediction to the actual results derived from doing the experiment.
	Assessment of student’s mathematical knowledge and mastery of the content standard of being able to qualitatively describe the relationship between the graphs along with the real world application on whether the product worked as advertised.


