
2.2 Sampling Methods and Bias 

0.  Remember! 

Sampling at random from the population is called random selection (also called random 

sampling).  You do this in both observational studies and experiments. 

 

The process of assigning your sample to different treatments in a fair way is called random 

assignment (also just called randomization).  It’s only done in experiments. 

 

1.  Two magic phrases 

Sometimes in this class we learn a phrase that needs to be memorized.  We’ve seen two already, 

but I didn’t mention it at the time. Here they come! 

 

What is the purpose of random selection?  

To create a sample that is representative of the population. 

 

What is the purpose of random assignment?   

To create treatment groups that are roughly equal on extraneous variables, so that the only 

difference between them is the explanatory variable (or treatment). 
 

These are great test questions! 

 

2.  Types of Sampling 
Today you’ll learn more about how to sample. There are FIVE types of sampling and THREE types of 

bias you will learn today. 

First, the sampling types: 

(1) Simple random sampling (SRS); (2) Stratified random sampling; (3) Cluster sampling;  

(4) Systematic sampling; and (5) Convenience sampling (= badness) 

 

In the first four, everyone in your population has the same chance of being chosen.  That’s the 

key to good sampling. 

Convenience sampling is badness. 

 

a. Simple random sampling (SRS) 

In an SRS, you get every possible name from your population, and you simply choose n in some 

random way from the list. 

 

Example:  How would you pick 50 people from a list of 200? 

Best: **Put all 200 names in a hat, shake up the hat, and draw out 50** 

OK:  Graphing calculator.  Number everyone from 1 to 200.  Use random number generator from 

1 to 200.  If a number repeats, ignore it.  Continue until you get 50 unique numbers. 

Bad:  Number everyone from 1 to 200.  Start with person 1.  Flip a coin.  If heads, use them.  If 

tails, don’t use them.  Continue until you have 50 people.    

Psst…why is this bad? It’s BAD, and it makes me unhappy. 

 



b. Stratified random sampling 

If the population is naturally split into subgroups, and you want to make sure all groups are 

represented proportionally, sample from each group separately.  These groups are called strata. 

Ideally you would sample from each proportionally, but it’s not required. 

Example:  If you were interested in surveying how much homework teachers give, you might do 

a stratified sample by subject areas (math, science, etc.).  Ideally the number you would sample 

would be proportional to the size of each department. 

 

c. Cluster sampling 

When you pick an entire group at random rather than individuals.  You can only do this if you 

are sure the group will be representative of your population. 

Example:  To sample the Redwood student body, you might choose a whole class at random.  

What class might be representative of all students? 

 

d. Systematic sampling 

When you pick the first person from a list at random, then choose every kth person after that. 

Example:  You have a list of 800 people and you want 20.  The first person is random (1 to 800), 

and then you could pick every 40th person on the list, say, until you had 20 people.  

 There can’t be any patterns on your list if this is going to work. 

 

e. Convenience sampling 

When you pick whoever is nearby and easy.  Or pick your friend.  Or take only those who call in, 

or only those who log into your website.  It doesn’t make a representative sample, and it makes 

me unhappy. 

 

In GOOD sampling, everyone in your population has the same chance of being chosen. 

 

3.  Bias 

Even if you do random selection (random sample) correctly, bad things can still happen to mess 

up your sample. Sometimes it’s your fault, sometimes not. 

 

a. Selection bias:  When you systematically exclude a part of the population. 

Example:  Phone surveys exclude those without phones, generally homeless.   

 

b. Measurement bias (or response bias):  When how you collect the data is a problem 

Example: Asking “knowing that smoking causes lung cancer, how do you feel about smoking?” 

 Or: Asking “knowing millions love to smoke, how do you feel about smoking?” 

Example: Having a priest ask: “Have you ever sinned my child?” 

 

c. Nonresponse bias:  When you don’t get responses from the sample you select. 

Example: When you mail out surveys, and you only get a 40% response rate. 

Example: When you call people up, a lot of them will just hang up on you. 

 

It’s almost impossible to exclude ALL bias.  But you can minimize it. 

In general, bias is a tendency for samples to differ from the population in some consistent way. 


