SPIRIT 2.0 Lesson:
Correlate This!
===========================Lesson Header=========================

[image: image3.wmf]Lesson Title: Correlate This! 

Draft Date: June 6, 2009
1st Author (Writer): Lynn Spady

Topic: Scatter Plots, Correlation, and Line of Best Fit

Grade Level: 6-9 Algebra

Content (what is taught):  

· Scatter plots

· Types of Correlation (Positive Correlation, Negative Correlation, No Correlation)

· Line of Best Fit.
Context (how it is taught): 
· Decide if situations represent a positive correlation, negative correlation, or no correlation.  
· Attach washers to the robot and time how long it takes for the robot to travel 1 meter.  Continue to add washers and record the time.

· Use the data collected to create a scatter plot.

· Write an equation for the line of best fit.

Activity Description:  Students will collect data on the time it takes for the robot to travel 1 meter with washers attached to it.  Students will graph this data and create a scatter plot.  After deciding whether the data represents a positive correlation, negative correlation, or no correlation, students will calculate the line of best fit.  Students will use the line of best fit equation to make predictions.  
Standards: 

· Math – E1, E2, E3

· Science – A1, A2

· Technology – C4, A1, A3

Materials List: 
· Robot

· Masking Tape

· Washers

· String

· Stopwatch

· Paper and Pencil

ASKING Questions (Correlate This!)
Summary:  Students will decide whether a situation represents a positive correlation, negative correlation, or no correlation.

Outline:

· Explain that data can be correlated and give an example of each.
· Give students additional situations to sort into 3 categories:  
· Positive Correlation
· Negative Correlation
· No Correlation 

	Questions
	Answers

	What do you expect to happen to your grades if you increase the number of hours you study each night?
	You would expect your grades to improve if you are studying more each night.  This would represent a positive correlation because as one variable increases (the hours you study), so does the other (your grades).

	What do you expect to happen to your weight as you exercise more hours each day?
	You would expect to lose weight if you exercise more.  This would represent a negative correlation because as one variable increases (hours you exercise), the other variable decreases (your weight).

	Can you predict the month in which a baby was born by its length at birth?
	You would expect that a baby’s length at birth has nothing to do with the month in which the baby was born.  This would most likely represent no correlation.

	Additional Situations
	Type of Correlation

Encourage kids to explain/justify their choice – 

not just say the answer.

	The amount of miles you drive and the gas in your tank
	Negative Correlation

	The number of times you play a video game and the number of points you score
	Positive Correlation

	The number of rounds of golf you play and your score
	Negative Correlation

	The hours you spend practicing free throws and the number of free throws you make in a game
	Positive Correlation

	The dollar amount you can ask for a car and the age of the car
	Negative Correlation

	The amount of free time you have and the number of classes you take
	Negative Correlation

	The pollution levels for a city and the number of cars registered in that city
	Positive Correlation

	The number of calories burned and the time spent exercising
	Positive Correlation

	The amount of precipitation and voter turnout
	Negative Correlation

	The height of a person and his/her shoe size
	Positive Correlation or No Correlation

	The size of an animal and the amount of food it needs each day
	Positive Correlation

	The number of computers in a school and test scores
	Positive Correlation or No Correlation


EXPLORING Concepts (Correlate This!)

Summary:  Students will graph data and decide if a correlation exists.  Students will then use the line of best fit to make predictions. 

Outline:

· Students will use a website to graph data.

· Students will decide if a correlation exists between the data

· Students will use the line of best fit (if one exists) to make predictions.

Activity:

Have students go to http://illuminations.nctm.org/ActivityDetail.aspx?ID=146 to enter the data given below.  As a class, discuss the questions.

Data Set 1





Data Set 2 
x = the number of minutes you play a video game

x = the number of classes you take
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y = your free time each night (in minutes)

	x
	y

	1
	10

	1
	15

	1
	12

	2
	20

	3
	25

	4
	30

	4
	40

	5
	55

	5
	20

	6
	60

	7
	70

	8
	75

	8
	70

	9
	95

	10
	100


Questions:  What type of correlation exists for each set of data?  What would you predict the score to be if you played the video game for ___ minutes?  Justify your reasoning using the data table and graph. How much free time would you have if you took 0 classes?  What if you took 8 or 9 classes?
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INSTRUCTING Concepts (Correlate This!)

Data Analysis/Modeling Data by Best-Fit Curves
The process of modeling data is essential for any field of study where data has been collected over time and predictions are desired about future behavior.   The process involves identifying a trend that is present and making a prediction based on that trend.  This process consists of four parts: 1) graphing a scatterplot of the data, 2) analyzing the data for a trend, 3) creating a function model that fits the trend, and 4) making credible predictions (as long the trend continues) based on the model.  

Scatterplots

The first step is to graph a scatterplot of the data.  This can be done by hand or by graphing utility.  If you are doing it by hand scales for the x (independent) variable and the y (dependent) variable will need to be chosen so that the data is spread out enough that trends are recognizable.

Analyzing the data for a trend

After creating the scatterplot it is necessary to analyze the data for trends that are present.  These trends can be as simple as a line (linear regression) to a polynomial (quadratic, cubic, etc.) to sinusoidal to a power regression or any other function that looks like the trend present.  The closer the data resembles the function you want to use to model it the better your predictions should be.  The measure of how closely the function will model the data is called the correlation coefficient (r).  Correlation is a number that ranges between – 1 and + 1.  The closer r is to +1 or – 1, the more closely the variables are related.  If r = 0 then there is no relation present between the variables.  If r is positive, it means that as one variable increases the other increases.  If r is negative, it means that as one variable increases the other decreases.  Correlation is very hard to calculate by hand and is usually found using the aide of a graphing utility.

Creating a function model

After deciding on a function that models the trend present it is necessary to create an equation that can be used to make future predictions.  The easiest model to create is a linear regression if the trend present is linear.  To do this you first draw a line that comes as close to splitting the data while at the same time having all the data points are as close to the line you are drawing as possible.  There will be a kind of balance to the line that should be obvious with practice.  Obviously, if the trend that is present in the data is stronger then it will be easier to draw your line.  After drawing the line you can calculate the equation by locating the two data points that is you connect them will change your regression line the least.  Using these two points calculate slope and the y-intercept and write the equation.  Regression models can be found more precisely using graphing utilities.  Anything other than a linear regression is very difficult to find by hand.

Making predictions using the model

After the model is found it is easy to use it to make predictions about future events (as long as the trend continues).  You can simply plug in for either the x or y variable and solve for the other.  This will create a predicted data point that can be used to base future decisions on.  If the correlation is high (the trend is strong) the predictions should be fairly accurate.  

ORGANIZING Learning (Correlate This!)

Summary:  Students will use the robot and washers to collect data.  Students will graph the data and decide what type of correlation exists.  Students will calculate the line of best fit and make predictions.

Outline:

· Drive the robot 1 meter and record the time.

· Attach a washer to a string and attach the string to the robot.  Drive the robot 1 meter and record the time.

· Attach additional washers to the string and repeat the process.

· Graph the data and decide what type of correlation exists.
· Find the line of best fit and make predictions based on the data and graph.
Activity:  Put students in groups of 3 and have them decide who will be the robot handler, recorder, and timer.  Measure 1 meter on the floor and mark it with masking tape.  Have the robot handler turn on the robot and when the time says go, time how long it takes the robot to travel 1 meter.  NOTE:  Don’t worry if the robot does not travel in a perfect straight line.  The recorder should record the time on the data sheet. 

Next the robot handler will attach a washer to a string.  The other end will be tied to the robot.  The washers must be attached so that they do not come off while the robot is moving.  Time how long it takes for the robot to travel 1 meter and record on the data sheet.

Continue adding washers until the data table is complete.  Make a prediction on how long it would take the robot to travel 1 meter with 5 or 10 washers.  After making the predictions, test it out and record the results.

Compile the class data and enter it at http://illuminations.nctm.org/ActivityDetail.aspx?ID=146 Find the line of best fit.  Use the equation to make predictions.

Worksheet:  CorrelateThisDataSheet.doc

UNDERSTANDING Learning (Correlate This!)

Summary:  Students will tell whether data is correlated positively or negatively and will give a possible situation of what the data represents.  Students will also calculate the line of best fit for the data.

Outline:

Formative assessment of correlation and line of best fit

Summative assessment of correlation and line of best fit

Activity:

Formative Assessment

As students are working, ask these or similar questions:

1. Does the data represent a positive correlation, negative correlation, or no correlation?

2. What is an example of data that is positively correlated?  Negatively correlated?  Shows no correlation?

3. How do you find the line of best fit?

Summative Assessment

Students will tell whether data is correlated positively or negatively and will give a possible situation of what the data represents.  Students will also calculate the line of best fit for the data.

1.  What type of correlation is represented by the graph below?  Come up with a sample situation that the data might represent.  Then find the line of best fit.

[image: image1.jpg])





2.  What type of correlation is represented by the graph below?  Come up with a sample situation that the data might represent.  Then find the line of best fit.
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