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Center and Spread
Lesson 4

Student Handout 1


How do Students Spend their Time: Reasoning about Center and Spread

How do typical college students spend their time each week?
Making Predictions
Predict the average number of minutes per day that students spend on the following activities. Take as your population all students taking an introductory statistics class this semester.

	Variable
	Activity
	Prediction

	 Travel
	 Traveling to school
	

	Exercise 
	 Exercise
	

	 Parents
	Communications with your parents by e-mail, phone, or in person
	

	 Eating
	Meals and snacks
	

	Internet
	Time on the internet
	

	Study
	Study time
	

	Cell phone
	Talking on cell phone
	


Think about the variables and discuss with your group how much variability you would expect to see for each one. Also discuss the type of variability you would expect to see in these variables.

· Identify one of the variables that you think will have a LITTLE variability.


· Discuss why you would expect this variable to have a LITTLE variability.

· Assign a recorder for your group and have the recorder write down the group’s explanation for why the variable would have a LITTLE variability in the space below.

· Discuss the shape that you expect for the distribution of this variable.

· Draw an outline of the shape you expect to see for this distribution.

· Label the horizontal axis with the variable name.

· Estimate a measure of center for the distribution (the median or the mean, one or the other). Locate and mark this measure of center along the horizontal axis.

Again, think about the variables and the amount of variability you would expect to see for each one.

· Identify one of the variables that you think will have A LOT of variability.


· Discuss why you would expect this variable to have A LOT of variability.

· Have the group recorder write down the group’s explanation for why the variable would have A LOT of variability in the space below.

· Discuss the shape that you expect for the distribution of this variable.

· Draw an outline of the shape you expect to see for this distribution.

· Label the horizontal axis with the variable name.

· Estimate a measure of center for the distribution (the median or the mean, one or the other). Locate and mark this measure of center along the horizontal axis.

Testing Prediction with Data  
Open the data file that has class data on the variables listed above, as instructed by your teacher.
· Select the Variable that you predicted to have a LITTLE variability. Make a graph and find the summary statistics for this variable.  Record the following measures of center:

· Mean


Median



· Record the following measures of variability:

· Range


IQR


SD



· Compare the distribution you predicted and sketched to the computer generated histogram and summary statistics.  

· Discuss and write down the similarities and differences in SHAPE, CENTER and SPREAD.  

· If you see differences, discuss and write down what differences you found, and why the graph and statistics were different from what you expected.

· Does the actual graph produced by the computer agree with your prediction of little variability? Explain

· What statistical and graphical information are you using to arrive at this decision? 

· Select the Variable that you predicted to have A LOT of variability. Make a graph and find the summary statistics for this variable.  Record the following measures of center:

· Mean


Median



· Record the following measures of variability:

· Range


IQR


SD



· Compare the distribution you predicted and sketched to the computer generated histogram and summary statistics.  

· Discuss and write down the similarities and differences in SHAPE, CENTER and SPREAD.  

· If you see differences, discuss and write down what differences you found, and why the graph and statistics were different from what you expected.

· Does the actual graph produced by the computer agree with your prediction of little variability? Explain

 What statistical and graphical information are you using to arrive at this decision? 

Putting It All Together

Look side by side at the boxplots, histograms, and summary statistics for the entire data set of daily TIME data. Think about what information is shown in each graph about the variability of the data, and what each summary statistics tells you. Also, consider which graphs and statistics are most appropriate for each variable.

· Using all of these data, determine which variable has the smallest amount of variability. What criteria did you use? Explain.

· Repeat, for the variable with the largest amount of variability. Explain your decision.
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