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Lesson  Title: CEENBoT Stories 

Draft Date: June 7, 2009
1st Author (Writer): Lynn Spady

Topic: Slope 

Grade Level: 6-9 Algebra

Content (what is taught): 

· Slope (positive, negative, zero, undefined)

· Distance vs. Time Graphs and Position vs. Time Graphs

Context (how it is taught):  

· Students will explore different types of slopes and understand what they mean

· Students will use the robot to understand distance vs. time graphs and position vs. time graphs

· Students will create a story for their robot and model it with a graph.

· Students will explain each “section” of their graph-identifying the slope of the line and what the robot is doing in each “section”.
Activity Description: 
After learning about the slope of lines, students will learn what positive, negative, zero, and undefined sloped lines mean on a distance vs. time graph and a position vs. time graph.  Students will use this information to write a story about their robot, explaining what each “section” of the graph means.
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Standards: 

· Math – B2, E2, E3

· Science – A1, A2

· Technology – B2

Materials List: 
· Robot

· Internet Access

· Paper and Pencil

ASKING Questions (CEENBoT Stories)

Summary: Students will identify similarities and differences in lines created on a virtual GeoBoard.

Outline:

· Go to the National Library of Virtual Manipulatives website and create lines on the virtual GeoBoard at http://nlvm.usu.edu/en/nav/frames_asid_303_g_3_t_3.html?open=activities&hidepanel=true&from=applets/controller/query/query.htm?qt=slope
· Lead students in a discussion on the types of slope and where they are found in the world.

Activity:  The teacher will create several different lines on a virtual GeoBoard http://nlvm.usu.edu/en/nav/frames_asid_303_g_3_t_3.html?open=activities&hidepanel=true&from=applets/controller/query/query.htm?qt=slope.  Students will identify similarities and differences in the lines and will discuss real-life examples of where slope is used.
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	Questions
	Possible Answers

	What are some similarities you see?
	They are all lines.

	What are some differences you see?
	They are going in different directions and they are different lengths.  Some lines are steeper than others.  
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What do these numbers mean?
	The 11.31 is the length of the line and -1 is the slope (how steep the line is).  

	What is slope?
	Slope is the steepness of a line.  A line can have a positive slope, negative slope, 0 slope, or an undefined slope.  NOTE:  Create all types of lines so students can see the different slopes.

	Where do you think slope is used in the world?
	Roller coasters, roofs, skateboard ramps, ski slopes, etc.


EXPLORING Concepts (CEENBoT Stories)

Summary:  Students will visit a beginning algebra tutorial website and learn about the different types of slope.  Students will take notes on the different slope and identify what each line means on a distance vs. time graph and a position vs. time graph.
Outline:

· Visit http://www.wtamu.edu/academic/anns/mps/math/mathlab/beg_algebra/beg_alg_tut23_slope.htm to learn about positive, negative, zero, and undefined slopes.
· Take notes on each type of slope.
· Look at a distance vs. time graph and identify what each type of slope means on the graph.
· Look at a position vs. time graph and identify what each type of slope means on the graph.
Activity:  Pass out slope note sheet to each student.  Have students go to the website to take notes on each type of slope.  Lead students in a discussion about what each type of line (positive, negative, zero, and undefined slope) means on a distance vs. time graph and a position vs. time graph.  Use the robot as the “character” in the graphs.  For example, when looking at the distance vs. time graph, what does it mean for the robot if there is a positive slope?  (The robot is traveling)  What about a steep positive slope?  (The robot is traveling faster-covering more distance in a shorter amount of time)  What about when the line is horizontal?  (The robot is not moving-it is staying in one place)  Is it possible for there to be a vertical line? (No, that would mean that time is not passing which it always is)
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INSTRUCTING Concepts (CEENBoT Stories)
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 (CEENBoT Stories)

Summary:  Students will create a line graph story for their robot.  Each section of the graph will be labeled for what the robot is doing during that section of the graph.
Outline:

· Brainstorm some possible story ideas
· Have students create a CEENBot Story
· Share the story and have the CEENBot “act-out” the story
Activity:  Show the sample CEENBot stories and talk about what each section of the graph means.  Have students brainstorm possible topics for their CEENBot Story.

· CEENBot races another robot
· CEENBot climbs a mountain
· CEENBot travels the United States
· CEENBot goes skiing
Do a sample story together.  Read the story and have students draw the graph (position vs. time or distance vs. time).  Discuss how the graphs are similar and how they are different.

Sample Story 1:  CEENBoT Vacation

On spring break I went to Florida. While in Florida, we went to Disney World and rode a roller coaster.  We stopped for a break and had lunch at the Hot Dog vendor. After our stomachs settled, we went back to the roller coaster and rode it two more times.  We than went to the souvenir store and bought gifts for my friends.  Before we knew it, the day was over and we were our way back to the hotel.

Sample Story 2:  CEENBoT Shopping

On Saturday we went on a shopping adventure.  We went to my favorite store Old Navy.  Then we went to buy some popcorn but I forgot my purse. We had to go back to Old Navy.  Then we had to buy some shoes.  My stomach growled, so it was off to the food court.  To add some more fun we went to the arcade and played some games.  Since we were out of money we had to go home.
Worksheets:  PositionVSTime.doc and DistanceVSTime.doc
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UNDERSTANDING Learning (CEENBoT Stories)

Summary:  Students will identify what the robot is “doing” at various sections of a position vs. time graph and a distance vs. time graph.

Outline:

Formative assessment of slope

Summative assessment of slope and what it means on a position vs. time graph and a distance vs. time graph

Activity:

Formative Assessment

As students are working, ask these or similar questions:

1. Do students understand the 4 different types of slope (positive, negative, zero, and undefined)?

2. Can students draw each type of slope?

3. Do students understand why a vertical line is not possible?

Summative Assessment

Students will be given a position vs. time graph and/or a distance vs. time graph.  Students will fill in the sections of the graph with what the robot is doing.  They will write a story to go along with the graph.  Students should be graded on the following:

· Is each section of the graph labeled correctly?

· Does the student know the difference between a distance vs. time graph and a position vs. time graph?
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