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	Finding the Balance:

Prairie Dogs Activity Sheet
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Prairie dogs live in the western portions of the United States, Mexico and Canada.   Unlike what their name suggests, prairie dogs really aren’t dogs at all.  They are rodents – in fact, they are a special kind of squirrel!   Prairie dogs live part of their lives underground, in burrows and tunnels called “towns.”  In this lesson, you will learn about some math concepts that can help scientists make good decisions regarding topics like how to manage prairie dog populations.  


Prairie Dog Populations:  Boom or Bust?

In this lesson you are going to help a group of researchers decide if a ”town” of prairie dogs is growing or shrinking.  One important part of analyzing a population is to look at the number of new baby prairie dogs that are born each year.  Some people believe the birth rate is decreasing, and want to make sure the animals are protected because many other animals depend upon prairie dogs for their own survival.  What are some of these animals?

________________________________________________________

_________________________________________________________

_________________________________________________________  Other people, however, believe the prairie dog birth rate is increasing, and are concerned about a population explosion.  Prairie dogs can spread disease and can mow down huge areas of grass in a short time.  Why might a rancher or a golf course owner be worried about prairie dogs?

For three years the research team studied a handful of female prairie dogs to count how many babies they had in each of their litters. The table below displays the size of each litter as recorded by the researchers.   

	Babies in 

Year 1
	Babies in Year 2
	Babies in Year 3

	Female #1
	9
	4
	0

	Female #2
	3
	3
	5

	Female #3
	2
	2
	3

	Female #4
	8
	2
	2

	Female #5
	3
	8
	5

	Female #6
	7
	2
	2

	Female #7
	3
	6
	5

	Female #8
	Not observed
	7
	2

	Female #9
	Not observed
	2
	Not observed


What’s Typical?

1. What number do you think best describes the typical, or most usual, number of prairie dogs (per litter) born to the mothers in Year 1? 

Why? 

2.  Sometimes it’s helpful to place a set of numbers in numerical order when trying to determine what is typical about them.  For each year of the data, write the numbers in order from smallest to largest on the lines below.

Year 1: _____________________________________

Year 2: _____________________________________

Year 3: _____________________________________

3.  Mathematicians and scientists often use the median or mode to describe what is typical about a group of numbers.  The median and mode are two ways to measure the “center” of a group of numbers.  The median is the middle of a group of numbers when the numbers are placed in order from smallest to largest.  The mode is the number that occurs most often in a group of numbers.  Use your ordered lists from problem two above to help you complete the table below.

	
	Year 1
	Year 2
	Year 3

	Median
	
	
	

	Mode
	
	
	


4. Sometimes the median and mode are difficult to determine.  You may have had trouble finding the median and the mode for Year 3.  Unlike the first two years of data, why was it more difficult for year three?  

5. a) Sometimes more than one number occurs the most often in a set of numbers.  In these cases we can report more than one number as the mode.  What are the modes for Year 3? 

b) When no number occurs more than any other number, mathematicians and scientists report that there is “no mode” for the set of data.  Did this occur in any of the years? 

6. Sometimes the middle of a set of data lands directly on one of the numbers in the list.  For example, when you rank the numbers for Year 1, one of the entries lies exactly in the middle.  Like this… 3 is exactly in the middle of the sequence.


2   3   3   3   7   8   9

a)  Sometimes it isn’t so clear.  For example, look at the numbers in order for Year 3.  Where is the middle number here? 


0  2  2  2     3  5  5  5

b)  If you were given a set of numbers, how might you tell if the median would land directly on one of the numbers or in between two of the numbers?  

c)  Rather than to say that there is no median for groups of numbers like those in Year 3, mathematicians and scientists have a special rule.  When there is no exact middle number, we find the median by looking halfway in-between the two numbers that are closest to the middle.  So… for Year 3, which two numbers were closest to the middle?  Answer:  ____  and  ____

0  2  2  2     3  5  5  5

What number is exactly halfway in-between these two numbers? _______________.  We call this number the median for year 3.  As you see, sometimes the median ends up being a fractional (or decimal) number.  

7. After working through problems five and six, perhaps you would like to go back and make changes to your table in problem 3?  If you need to make changes, do so now.  Write a short paragraph below that describes any changes you made, and why you made them. 

The Mean

You have just learned two ways that mathematicians describe what is typical about a set of numbers – the mode, and the median.  Sometimes, however, it is hard to decide which of these numbers is a better description of the data you are studying. For example…  

8) What is your opinion?  What number do you think best describes the typical number of prairie dogs in a litter?  

Year one? ______   Year two? ______   Year three? ______  

Why do you think these numbers are the best descriptions of what is typical? 

9)  So… now the prairie dog researchers really want to know what you think.  Based on the numbers you just chose as typical for each of the years, do you believe that the prairie dog babies have been increasing, decreasing, or staying the same over the past 3 years?  Why?  

If you are like most people, answering that last question was not easy.  Choosing between the mode and the median can be hard. So, mathematicians have come up with another way to decide on what is typical – or at the “center” – of a group of numbers.  This alternative method for finding the center is called: the mean.  

One way to the find the mean is to use blocks.  Let’s practice with the prairie dog data we saw earlier.  For example, in Year 1 you would create your first tower 9 blocks tall, then other towers 3, 2, 8, 3, 7, and 3 blocks tall.  The mean is then found by equally sharing all of the blocks between the seven towers.  When you are done sharing the blocks equally, the number of blocks left in each tower is the mean.  Try it out!  Use blocks to help you complete the table below. 

	
	Year 1
	Year 2
	Year 3

	Mean
	
	
	


10. How many towers did you need for Year 1? ___________  Year 2?  __________  Year 3?______________  

11.  In Year 3, one of the mothers did not have any babies.  Do you still need to make a tower for her?  Why? 

12.  If you ignored this mother (who had no babies), how would it affect the value you got for the mean?  In other words, would this different mean value be a good description of the typical litter?  Why, or why not?

13.  What you have just studied is the birth rate information of a small number of mother prairie dogs.  With just birth rate information alone, would you be able to tell whether the entire living population of prairie dogs is getting bigger or smaller?  What other information might you need in order to figure out whether the entire population in a prairie dog town was increasing or decreasing?

Decision Time!


This worksheet has helped you learn about three ways to describe what is typical in a set of numbers.  Sometimes the mean, median and mode are called averages, or measures of center.  It is important to understand which of the three averages someone uses when he or she describes what is typical about a group of numbers.  Depending on the situation, any one of the three terms could be the best description of what is typical.  

In order to help the researchers decide whether the number of prairie dogs born per litter is increasing or decreasing, you must decide which of the averages you think provides the most accurate information: the mean, median or mode.  In the space below (or on the back, or on another page), please write a letter to the researchers indicating whether you think the number of babies is increasing or decreasing, and which statistical measure you used to justify your opinion. 

Photo courtesy of the National Park Service








PAGE  
1

