
Note: The answers provided below are not the only possible answers, just example answers. 
Example:  A Good Read 
A school librarian wants to know the average number of pages in all the books in the library.  
The library has 20,000 books, arranged by type (fiction, biography, history, and so on) in shelves 
that hold about 50 books each.   
(a) Explain how to select a simple random sample of 500 books 
 
Label all the books from 00001 to 20000.   
Use a random digit table to select the first 500 unique numbers in that range and the books that 
correspond to those labels are in the sample. 
 
Or, you could put 20,000 slips of paper identical in size, numbered from 1 to 20,000 into a bin 
and thoroughly mix them, then draw 500 slips at random from the bin. 
 
Or, you could use the random number function of a calculator or computer to choose 500 
integers from a list 1 to 20,000.  If there are any repeats, keep drawing until there are 500 distinct 
numbers. 
 
The books corresponding to the numbers selected are the 500 books in the sample. 
 
 
(b) Explain how to select a stratified random sample of 500 books.  Explain your choice of strata 
and one reason why this method might be chosen.   
 
One way would be to stratify by type of book.  This would make sense because certain types of 
books may be typically shorter (or longer) than other types of books, and they might be more like 
each other in length.  By stratifying on type, we will get sample books from each of the types, 
and it would be more representative of the overall population of books in the collection. 
 
(c) Explain how to select a cluster sample of 500 books.  Explain your choice of cluster and one 
reason why this method might be chosen.   
 
A cluster sampling method might be to select 10 shelves at random.  Label all 400 shelves from 
1 to 400 and select 10 random integers in that range (use a calculator).  Then ALL the books on 
those 10 shelves would be selected for the sample.  This method might be chosen because it will 
be easier to sample all the books on the shelves as they are located together.  We will have to 
count all the pages in the books selected, so this is a physically easier way to gather the sample 
data. 
 
(d) Discuss a potential drawback with each of the methods described above.   
 
One drawback of stratifying by type would be that each type of book has to be counted and 
labeled from 1 to however many books are in that type.  This could be very laborious. 
 
One drawback of the cluster sample by shelves is that you may find it hard to get a sample of 
exactly 500.  Since each shelf has “about 50” books, selecting 10 shelves does not guarantee an 



exact sample size.  If this is not okay, then choosing which books to add or remove to make the 
sample size exactly 500 must be done carefully so as not to disrupt the randomness of the 
selection. 
 
 
Suppose we wanted to design an experiment to see if caffeine affects pulse rate. 
  
Here is an initial plan: 

• measure initial pulse rate 
• give each student some caffeine 
• wait for a specified time 
• measure final pulse rate 
• compare final and initial rates 

 
What are some problems with this plan?  What other variables are most likely to be sources of 
variability in pulse rates?  
 
Some problems are that the activity levels during the “wait some time” are not controlled, and 
that may have a bug effect on the pulse rate.  Also, students who are regular coffee drinkers 
might be affected differently by the caffeine than students who rarely or never drink coffee, so 
that could be a confounding variable.  The worst issue is that there is no comparison group.  ALL 
the students are given coffee.  We need to have a group that has the pulse measured, have NO 
coffee, wait some time and then measure final pulse, so there is a comparison group.  In this case 
it is a control group.  
 
 
 
 
 
 


