Names of group members:______________________________
Group #____
Spaghetti Bridges

Adapted from original lesson by Kristen Clegg Dynamic Math workshop, summer 2008
DAY 1

Here is what is going to take place:  

1. Place one strand of spaghetti between two desks or tables.

2. Create a paper clip hook that goes through a paper cup and hooks over the pasta.

3. Place pennies into cup until pasta breaks

4. Record the number of pennies

5. Add another strand of spaghetti and repeat process up through seven strands of spaghetti.

First, make some predictions:

1. Approximately how many pennies do you think you will be able to place in the cup for the first strand of spaghetti?

2. Approximately how many additional pennies do you think you will be able to add for each strand of spaghetti?  Do you think this amount will be the same each time or vary?

3. When running your experiment, what will you need to be careful about in order to gain as much accuracy as possible?
O.K.  Let’s Get Started!!

Record your data:

	Number of Strands of Spaghetti
	Number of Pennies

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Tomorrow you will make a scatter plot of the data, where the number of strands is on the x-axis and the number of pennies is on the y-axis.  Make a prediction as to what the graph will look like based on the numbers in your table.  Explain why you are predicting this kind of graph.
Names _______________________________________

Group #_____
Spaghetti Bridges

Day 2

Here is what is going to take place:
Today, with your partner, you will use Fathom to graph the data that you collected with your group of 4 yesterday.  Then you will answer some questions about your graph.  Read carefully and follow the steps below.
Time to predict:

At the end of the period yesterday, you predicted what the graph would look like based on the numbers that you recorded in the chart (stands on the x-axis and number of pennies on the y-axis).  Do you remember what your prediction was?  Discuss this with your partner.

Let’s look at our data:
1. Open Fathom.  Open the class file of data called “Pennies- All Groups”.

2. Click on the collection box with the same name, Pennies- All Groups.
3. Drag down a new case table from the tool bar (it is to the right of the collection box icon).  Remember, you can adjust the size of your new case table by dragging the lower right hand corner.  Adjust the table so that you can see all of the data in the table.

Find the heading for your group number.  Do the numbers in that column look familiar?  Summarize how the data is organized in the table.

4.  Drag down a new graph from the tool bar.  Drag the column heading strands from the case table onto the x-axis and release.  You should have a dot plot.  Now, locate the data from your group (Group ? pennies) and drag that table heading onto the y-axis and release.  Only use the data from your group!

Let’s look at your graph:

So, were you correct in your graph prediction?  Would you describe your graph as linear or curved?

What does this mean in terms of the experiment?

Now let’s find the line of best fit.
1. Select your graph by clicking on it once.

2. Choose Moveable Line from the Graph menu.

The line that appears in the graph is not a fitted line.  You can change its slope and intercept by dragging it.  Dragging on one end of the line causes it to rotate around the other end.  Dragging on the middle of the line moves it parallel to itself.  The cursor changes shape to suggest what will happen when you drag.  Notice that the equation of the line shown below the graph updates as you drag.
3. Experiment with dragging the line.  Position it so that it appears to give a good fit to the data.  (We have done this before on graph paper with a piece of spaghetti).  

To help you find the fitted line, choose Show Squares from the Graph menu.  
4. Again, experiment with dragging the line.  What do you notice about the squares?  What do you notice about the Sum of the squares number that is shown below your graph?

Adjust the line so that the sum of the squares in as close to zero as you can make it.  This is called the Least-Squares line, or the fitted line.  To have Fathom locate this line, choose Least-Squares Line from the Graph menu.  

5. How closely did you manage to adjust the moveable line to match the least-squares line?

Making Sense of your graph:
1.  Remember, the slope of the line appears below the graph.

a. What is the slope of the line and what does this mean in terms of the experiment?
b. What is the y-intercept and what does this mean in terms of the experiment?  Does this make sense in reality?
c. Use your equation to predict how many pennies 20 strands would hold.
d. Do you think this pattern would continue?  Until what point?

2. What if the chairs had been further apart?  How would that affect your results?

Extension Activity:

Create 5 more graphs using the data from the other groups (Group ? pennies).  

What do you notice about all of the graphs?  How are they alike?  How are the different?
Are the scales the same on all of the graphs?  Do you think that matters?  

Adjust the scales so that all of the graphs have identical scales.  Now, how are they alike and how do they differ?
