SPIRIT 2.0 Lesson: 

How are we Related?
===============================Lesson Header ==============================

Lesson Title:  How are we Related?

Draft Date:  July 17, 2008
1st Author (Writer):  Neil Hammond

2nd Author (Editor/Resource Finder):  
Algebra Topic:  Functions and Relations

Grade Level:  Algebra I – 8th/9th Grade

Cartoon Illustration Idea:  A robot that is driving on a coordinate plane
Outline of Lesson 
Content (what is taught): 
· Determine what a Function is

· Determine what a Relation is

· Be able to tell the difference between the two


Context (how it is taught):

· Use robot to drive around on the coordinate plane so that it makes a relation
· Then the students will drive around so they can make relations and functions
· We will talk about how to determine the difference between a function and a relation
Activity Description:

In this lesson, there will have be a coordinate grid laid out on a flat surface (table/floor).  The students will take turns driving the robot around so that the path it travels is in the form of a relation.  The students will then draw that path onto graph paper.  After they have drawn a few of these graphs they will determine which ones are functions and which ones are not.  They will use the vertical line test in order to find the difference.
Standards: (At least one standard each for Math, Science, and Technology - use standards provided)

Math

A1, B1, B2

Science

B2

Technology

Materials List: 

Classroom Robot

Coordinate Grid

Graph Paper

ASKING Questions (How are we Related?)

Summary:  Students are shown a coordinate plane and the students are going to talk about functions and relations as they are drawn on the coordinate plane.


Outline
· Have the coordinate plane drawn on the floor/table

· Ask students about functions and relations

· Help determine the difference between functions and relations

Activity:

Start by asking these questions to see if students understand about functions and relations.

	Questions
	Possible Answers

	· What is a relation?

· What are some real world examples?
	Something that relates one object to another.

Dating, batting average, points per game…

	· What is a function?

· What are some real world examples?
	Something that relates one object to another but is also a working relationship.

Something that has one ‘x’ and one ‘y’

	· How can we determine the difference between functions and relations?  
	See how many x’s and how many y’s there are and determine the difference.

Also use the vertical line test.


Image Idea: Picture of the floor where the coordinate plane is drawn out.

EXPLORING Concepts (How are we Related?)

Summary:  Students use a robot to determine the difference between a relation and a function

Outline:
· The students are given the opportunity to drive the robot wherever they would like.

· They will be given and beginning point and an ending point and they can get there however they like.

· Then they will determine if it is a function or a relation

Activity:


The students will be split up into 4 or 5 groups and each group will have a robot and a coordinate grid.  They will pick the point where they will start and they will also pick a point where they will end.  After they have these two points they will need to connect the two points however they would like (straight line, curved line, or a combination of the two).


After they have driven the path from one point to the other they will then use graph paper to copy the path onto the paper.  (The graph won’t be perfect but they need to try and do the best they can.)  Once they have drawn about 4 graphs they will need to determine if they have drawn a function or just a relation.  


If the graph is a relation it just needs to be connected from the first point to the other point.  If it is a function they will need to see that for every ‘x’ value there is only one ‘y’ value associated with it.


Remember a function is always a relation but a relation is not always a function. 

Videoclip Idea: Have a video of the robot traveling from one point to the other and then talk about why it is a function or not.

INSTRUCTING Concepts (How are we Related?)

ORGANIZING Learning (How are we Related?)

Summary:  Students will have graphs of relations and they will try and determine if they are functions.  They will also using mappings to show how relations and functions are related.

Outline:
· Take graphs of relations and determine if they are functions using the vertical line test.

· The students will also have ordered pairs and they will draw a mapping of the ordered pairs and then determine if it is a function.

Activity

The students will be given 4 or 5 coordinate plane graphs of relations.  They will need to determine if the relation is a function or not.  In order for them to determine if it is a function they will use the vertical line test.  


The way to use the vertical line test is as follows:

a. Look at the graph and draw a vertical line anywhere on the graph.

b. If the vertical line passes through two points the graph is not a function.

c. If it passes through one point you need to try again.  

d. If ANY vertical line that you draw passes through two points than the graph is not a function.

Once they have finished with the coordinate graphs they will need to be given a couple of groups of ordered pairs. {(1,2) (2, 5) (1,7) (3, 5) (4, -6)}.


They will need to draw a mapping with these ordered pairs and then determine if it is a function.  Remember a mapping is a picture that has two circles with lines traveling from the x values to the y values.



Once they have finished working with these activities they will be able to come back to the group and talk about how they worked each example.

UNDERSTANDING Learning (How are we Related?)

Summary:  Students will work through the assessment of relations and functions.

Outline

· Assessment of Functions and Relations

Activity

Students will be asked to answer four questions and then explain why they answered it a certain way.

1) Draw a graph of a function and explain why it is a function

2) Draw a graph that is not a function and explain why it is not a function

3) Draw a mapping that is a function and explain why it is a function

4) Draw a mapping that is not a function and explain why it is not a function
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