Graphing Data Activity

We can use different types of graphs to represent data.  The objective is that the graph organizes the data in a way that makes it easier/faster to understand.  We will look at frequency charts, bar charts, dot plots, pie charts, and histograms.

The following sets of data are test scores.  Just glancing at this data it is not immediately obvious if one class did better than the other.  Once this data has been organized using charts and statistics, it will be easier to compare the sets.
Class 1: 64, 75, 77, 60, 92, 77, 82, 40, 77, 80, 37, 50, 92, 90, 90, 80, 72, 92, 97, 92

Class 2: 50, 40, 87, 60, 100, 97, 72, 60, 54, 87, 80, 92, 54, 80, 72, 75, 92, 82, 44, 87

Scores of 90 and above are A’s, 80’s are B’s, 70’s are C’s, 60’s are D’s, and below 60 are F’s.

First, start organizing this data by listing it in ascending order:

Class 1: 

Class 2:
Just looking at low scores and high scores, which class appears to have done better?

A frequency chart for grades reports the number of times each grade occurs.  The frequency chart for Class 1 grades is filled in below.  Fill in the chart for Class 1 grades.
	Class 1 Grades

	Frequency


	 a

	7


	 b

	3


	 c

	5


	 d

	2


	 f

	3


	Total

	20



	
	Class 2 Grades

Frequency

 a

 b

 c

 d

 f

Total




Which class appears to have done better based on the information in the frequency charts?  Explain.

Look at the frequency charts

· It only needs 2 columns: grades and frequency
· A total is usually given
A dot plot will simply give a visual representation of the data in the frequency chart.  We will construct dot plots of the data using our TI-Nspire software.

First put in four columns of data as shown here.

[image: image1.emf]
Next, insert a new screen in data and statistics.  It will probably look like something like the graph on the left.  If you click on the bottom and add the variable class1grade, it should produce the dot plot shown on the left.

[image: image2.emf] [image: image3.emf]
If you right click on the screen it will give you a choice of a bar chart or a pie chart.  We will be graphing those soon.  Cut and paste the dot plot for class 2 grades below.
Note that the dot plots need dots that are the same size and equally spaced.

Now we will look at the bar charts.  They need:

· Equally spaced bars that have the same width (some books do not always space them – oops!)
· Chart name and axis labels 
The dot plots do not typically show the count because you can count the dots.  The first two bar charts below show grades for just one test.  The third one is a side-by-side chart that makes it easier to compare them.  
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The first two have horizontal bars and the third one has vertical bars.  You will cut and paste vertical bar chart for class1 and 2 grades below.  To construct them all that you need to do is right click on the screens with the dot plots and choose bar chart.

Now we will look at the Pie Charts.  They need:

· Chart name, labels and percents, 

· Slices that correspond to the percent of the circle.
To construct them, start by right clicking on the screens with the dot plots or bar charts and choose pie chart.  The one for the grades for class 1 is shown below.  Notice, it is not showing any percents.  To get the percents, first calculate the percent value for each grade.  Next, go back to screen, click on the action key (arrow), click on Insert Text, type in the desired percent, and drag it to the corresponding slice.  That is how the graph on the right was constructed.

[image: image7.emf] [image: image8.emf]
Cut and paste the pie chart for class 2 grades below (with percents).
Note: When constructing pie charts by hand, the size of the slices needs to be calculated.  To prepare the students for this calculation, you could start by asking:

How many degrees are in a circle?  

If a category is 50% how many degrees will it get?  25%? 10%? 37% 
For 50% it is 180 degrees, of ½ of 360 degrees, or 0.50(360). The idea is to get the students to realize that they need to multiply the percent by 360 degrees to get the number of degrees in the central angle of the slice.  Once they do this warn them to be careful to put the percent in the chart after they have measured the angles.  Often times students will put in the degrees instead of the percents.
The charts constructed so for used the categorical data of the grades.  How are the frequency, dot, bar, and pie charts similar and different?
Now we will move on to charts that use the continuous data of the test scores.

We will start with histograms and frequency polygons

Look at the histogram below for test1 scores.
· For histograms, you have equal-sized categories (width of the bars). 
What is the size of each of the categories in the histogram?

What would be the size of the five categories in the bar charts if we artificially forced them into a histogram?  (Hint 1: The B category would have endpoints of 79.5 to 89.5.  Hint 2: 100 should be included in the category for A.) 

· In histograms, the categories border each other, so the bars will touch (as long as the categories are not empty).


[image: image9]
Now we will use the TI-Nspire software to create a histogram for Class 1 Scores. 
Insert a new screen in data and statistics.  Click on the bottom and add the variable class1score.  Left click on the screen and choose Histogram, it should produce the histogram shown below on the left.  This looks very different from the histogram above, so we are going to work to make it look more like that one.

[image: image10.emf]
Click on the Plot Properties button above the histogram (second from left), choose histogram properties, Bin Settings.  Change the width to 10 and put in one of your interval endpoints for alignment (such as 99.5).  You may have to pull down on your count axis to get the top of your largest bar in the picture and you may need to pull over on your and score axis to show the 20.  Now you should have something like:

[image: image11.emf]
The shape is the same as the previous graph.  I do not know how to change where the tick marks are placed.  Please let me know if you figure it out.

Create a similar histogram for the class 2 data and put it below.

Below are histograms for two different tests.  Which class do you think did better? Explain giving at least 2 reasons.
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