What’s My Graph?

Analyzing Graphs

COLORADO STANDARDS THAT ARE ADDRESSED

	2.1
	Represent, describe, and analyze patterns* and relationships using tables, graphs, verbal rules, and standard algebraic notation. 

	2.3
	Analyze functional relationships to explain how a change in one quantity results in a change in another (for example, how the area of a circle changes as the radius increases, or how a person’s height changes over time). 

	2.3a
	Predict and describe how a change in one quantity results in a change in another quantity in a linear relationship. 

	3.1
	Read and construct displays of data using appropriate techniques (for example, line graphs, circle graphs, scatter plots*, box plots*, stem-and-leaf plots*) and appropriate technology. 

	3.4
	Formulate hypotheses, drawing conclusions, and making convincing arguments based on data analysis. 


NCTM STANDARDS THAT ARE ADDRESSED

Algebra

*  model and solve contextualized problems using various representations, such as graphs, tables, and equations.

*  draw reasonable conclusions about a situation being modeled.

*  use graphs to analyze the nature of changes in quantities in linear relationships.
Data Analysis and Probability

*  make conjectures about possible relationships between two characteristics of a sample on the basis of scatterplots of the data and approximate lines of fit; 

LAUNCH

This activity is designed to have students collect data, graph that data, and then analyze what the graph indicates.  

THE PLAN

In this activity, students will use different size vases.  Their first step will be to predict what the graph would look like if the vase was filled with water at a constant rate.  They will be comparing the volume of the water to the height of the water in the vase.  After they make their predictions, students will then gather data on several different vases and graph their data.  Each student will then pick one vase and submit their graphs using the Navigator screen capture feature.  With all student’s graphs showing, the class will then discuss which graph goes with which vase and why.

OBJECTIVES
*  The student will be able to collect data and record it in a table

*  The student will be able to use data to create a line graph

*  The student will be able to compare and contrast a prediction to a graph of data

*  The student will be able to analyze a graph 

*  The student will be able to match a graph to data

MATERIALS

10 different shaped/sized flower vases

Water and towels

Beakers or graduated cylinders to measure water

TI-83 Plus/T-84 Plus 

Navigator System (can be adapted if a Navigator System is not available)
EXECUTION OF THE LESSON

1)  Label each vase with a letter or number to distinguish the vases.  Have each student 
individually sketch what each vase looks like.  Tell students they are going to be comparing the amount of water in the vase with the height of the water in the vase.  Have them sketch the shape of each vase and sketch a prediction of what the graph for each vase will look like.  They also need to write a sentence or two explaining why they believe the graph will look like their sketch.
2)  After students have made their individual predictions, have them discuss their 

predictions with their groups.  You can then discuss it as a class by having some 
of the students share their predictions.

3)  Pass out materials to students.  Each group will need a beaker/graduated cylinder for 

measuring the water, some water (and paper towels), a handout, and a calculator.  

4)  Each group is responsible for collecting data for three of the ten vases.  Discuss with 

students how to add the water and what amount of water with each pour makes sense.  This discussion will vary depending on the vases you are using..  

5)  As students collect data, they are going to enter this data into the lists of their 
calculators.  There are six lists already established in the calculator.  Have students pair L1 and L2 for the first vase, L3 and L4 for the second vase, and L5 and L6 
for the third vase.
To get to the lists and enter the data, use the following directions:


a)  Have students make sure their lists are cleared so that they can enter their data.  

To do this, students need to push the ` key followed by the ´ key which is located above the + symbol.  This will take them to the following screen:
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Use the down arrow key to select number 4: ClrAllLists.  Then press the e key twice.  The calculator screen should say:
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b)  Have students press the S key on their calculators.  They will see this 

screen:

 

   [image: image3.emf]

c)  Have students press e to select that they want to edit a list.  This takes  

them to this screen:
   [image: image4.emf]

d)  Have students enter their data into the lists.  Students need to use the e 

key move down the list as they enter data, and use the right or left arrow keys to move back and forth between lists.  Remind students that they need the same amount of data points in each pair of lists or the calculator will give them an error message when they try to graph.
6)  Now that the students have the data entered into the lists, it is time to graph the data 

using the å      function.  


a)  To make sure students do not have any other graphs in the ! screen, have 

students press the ! soft key.  This will bring up the ! screen.  If there are any equations in the calculator, have the students use the arrow key to move the cursor to the line of the equation, and then push the C key to clear out the equation.  The screen should look like the one below when all equations have been cleared out:
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b)  Have students go to the å screen by pushing ` å.  The 

following screen will appear:
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Students only want STAT-PLOT 1 on for the first graph.  If other plots are 

on, use the down arrow key to highlight the plot you want and push the e key.  This will bring up the following screen:
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Use the down arrow key once so that the cursor is flashing over the “on,” then use the right arrow key to highlight “off.”  Once the cursor is flashing over the “off,” push the e key to select this.  This process will turn the stat-plot off.  After you have done this, push ` å  to go back to the stat-plot screen.


c)  Now that you are in the stat-plot screen, we want to turn plot 1 on.  The 

number 1 should already be highlighted, so push the e key to select 

that plot.  To turn the plot on, use the arrow keys to highlight the word “on” in the first row, and then push e to select it.  

Next, arrow down to the type of graph.  We want to choose a line graph, so using the right arrow key, select the middle graph in the top row and push e.  

The next step is to choose the lists that students want to graph.  The Xlist should be the amount of water in the vase, and the Ylist should be the height of the water in the vase.  So, if the students have the amount of water in L1, then when they use the arrow keys to get to Xlist, they will want to enter that list.  To do this, students need to push the ` button, then Ω, which is located above the number 1.  For the Ylist, students will want to enter the list that their data for the height of the water is in, which should be list 2.  So, after moving the cursor to Ylist by using the down arrow, students should push the ` button and then enter æ.  
The last step to set up the graph is to choose the mark that students want to use for the points.  They need to use the arrow keys to select the mark they want, and then they need to push e to select it.  The screen should now look like the following:
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 d)  The next step is for students to set up their window so that their data will 

show accurately.  To do this, students need to push the @ soft key.  This will bring up the following screen:
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Students should adjust the Xmin and Xmax to the lowest and highest 

values of their data, and choose an appropriate scale for the Xscl.  They then need to do the same thing for the Ymin, Ymax, and Yscl.  This will set up the area of the coordinate plane where their graph is.  To move from one item another in this screen, use the up and down arrow keys, and then just type in the appropriate numbers.

e)  Students are now ready to see their graph.  Have students push the % soft 

key.  This should show the graph of the data on the screen.  For example, it might look something like the following:
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7)  Now that students have a graph of their data, have them sketch the graph on their 
student handout.  

8)  After students finish recording their first graph, they need to repeat the process in 
steps 6 and step 7, except for 6a, for their other two data sets.  Have students choose plot 2 for their second data set and use ø and ¿ for their lists.  Their third data set will be in plot 3 using ¡ and ¬ as the lists.  Students will need to be sure only one plot is turned on at a time, and they may need to adjust their window for the graph depending on their data.  After they get the graphs for data sets 2 and 3, be sure to have them record a sketch of the graph on their student handout.
9)  Have each student choose one of the three graphs that they created to present.  Have 
them get their calculator set up with the correct STAT-PLOT on so that they are ready to graph the vase they choose.  They may need to adjust items in their @ screen.
LESSON CONCLUSION

The final component of the lesson is to have students share their graphs and have the other students try to determine which vase each graph represents. 
Using the Navigator system, begin the class you are working with.  Have the students log into NavNet under the A key.  Once they are logged into the system, have them exit out of NavNet.  Once they have exited NavNet, have them push the % key on their calculators.  This will bring up the graph for the vase they chose to share. Using the Navigator system, do a screen capture of all the different graphs.  Use these graphs to foster a classroom discussion about which graph belongs to which vase.

 As students choose which vase they think matches each graph, be sure to have them justify their reasoning.  You can then have the student who created the graph share which vase it was for.  You may want to reveal answers after all the graphs have been discussed in case some of the students chose to do the same vase.  Even after students reveal which graph is which vase, there may be graphs that look different for the same vase.  Again, this will foster a great discussion about why that could happen by having students discuss how much water was added each pour and how the scales are set up on their axes.  You can also discuss how other variables could affect the outcome of the data collection.  Some examples of this would be error measuring the height of the water, and also measuring a liquid using the meniscus.
This part of the lesson can be done using an overhead projector and students transferring their graphs onto transparencies or using the LCD display boards or TI-Presenters if you do not have a Navigator system available.  
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