Age: 8th grade students

Exploring the differences and similarities in proportional and non proportional linear relationships as a foundation for the introduction of the concept of slope

Math Practice Standards: 


1: Make sense of problems and persevere in solving them


2: Reason abstractly and quantitatively 


4: Model with mathematics

Content Standard:

8.EE.5: Graph proportional relationships interpreting unit rate as the slope of the line


8.F.2: Compare properties of two functions each represented in a different way

Materials:

Styrofoam cups (enough for each group to stack up the height of the chosen object in both ways)

Rulers/measuring tape

Pre-identified object that would be about 2 times the total size of the cup

Blank tables for everyone (labeled tables for students needing scaffolding – including the column titles (# of cups, height) and labeling the # of cups from 1 to 10)

Optional = newsprint and markers – students work on the newsprint in different colored markers which leads to gallery walk

Prep:

Know the number of cups high multiple items in your classroom is so that you can give students additional objects.

Hook:

Goal = to show that there are 2 different ways to stack the cups

(3 min)

Give each group of students 5 – 10 cups from a bin and ask them to use the cups to find how many cups high an object is.  (should have enough cups to reach the top of the object in both ways)

Lesson:

Goal: 

· Create tables, graphs, equations and written descriptions to represent proportional and non-proportional linear relationships

· Compare and contrast the proportional and non-proportional relationships through their different representations

Task:

Without getting additional cups, how would you estimate how tall the teacher is in cups?


What information do you need to figure this out?



How can you organize your work to get this information?

Task:

Goal: create a table and graph of your data (graph the points only – so that we can discuss implications and meaning of connecting points in this situation,)

Estimate height of teacher in cups

Record your data/work in such a way that others can understand without verbal directions or explanations

How many different ways can you represent your data/work?

Small group and whole class discussion

Possible prompts/questions:

Should we connect the points - draw a graph model, why or why not

How can we write an equation to represent each of these relationships?

Which of these relationships are linear? Proportional? How do you know? How can you tell from table, graph equation, written description?

What’s happening when the number of cups is 0?

Are all linear relationships proportional and vice versa

Venn diagram –proportional  and linear (which leads to the introduction of slope and how it relates to constant of proportionality)

